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and Design Data)Gyvav=vgv?GyvDv9yvDv?2008,Gyv}vav=vgv?Gyv}pvgv}v9Q*v?hpv,Oyv+v{yv}v(GOGyvAvWv+v+vO
(ICE Manual of Construction Materials),2009,|vvvgvvv%vvvOGyvvv}vvv%vvv"vvvOSvvv+vvv#Gyvvv}vvvO!vvv+vvv+vvv#,

hpvv,GyvvwpvvAvv9HGyvv}vvQFvvgvv,yvv}vv(GOGyvvAvvWvv+vv+vvO(Construction Materials Reference Book),

2010,<AQhhQK$9*"}9f.

9
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:Nb
q

:ZG9I?KZG9dG(KZ

yvtvO@v~q@vzyv+vrvvAv9HGyv}v(GOyvzv}vgv}v9Q*v+v#hGyv=v"qv9Fv+v#vv}vtvOq|v?yvAvgvQ*vrGyvav;
q

Hpv,
Gyv}vQIvzv?GyvGv9|vgv+v?G}hyv)hpv,|vTvAv(iGyvO<vzv(eGyv(_v"v,yvzvMvZv9Fv[Gyv=vZvQ*qv?hGyvqv+vR*v9Fv+qv?
}hSvvh|vvGvv9d|vv#|vv(GOGyvv=vv"vv9A.@vv~v@vvJvvTvv+vv#Gyvvavv=vvgvv?GyvvQG<vvgvv?<vvWvvwvv{vvv=vv+vvQ<vv{\vv9pvv?Gyvv}vvR*vvO
|vvv#GyvvvZvvv(QGyvvv}vvvzvvv(q!vvv?|vvv#CFvvv{@vvv(\vvv+vvvKGyvvv}vvv(GO,hpvvv,GyvvvgvvvO*vvvO|vvv#GyvvvJvvv9:JV

n
vvvQMo

GSvAvMvOG|v9@v%v9pv,G}<v"v+v?Gyv}ovAv}v+qvRI|vgv}v9Q*v9
k
.*ovJv+vbGyvwvAv9H<v9yvtv]v9*v9Gyv=v+v8v+qv?Gyv(GSvgv?|v#

Lv;dCsvTv9e@vAv"v9hd@v(pv+vQGyvav9sv?hGyv}v(GOGyv}ovgv9OIGyvAvOh*vQ.vv}v9Cf
q

$v"v9cpvZv;
k

E\v9pv+v9
k

fv#G:SvAvOG|v?*vgvwvUGyvGvOd
n

GyvJv9yv,Gyv}ovAvgvz
q
vu<v9yvAvjv+wvQGyv}v"v9Lv,hGyvGv%v(OGyvAv,@vtv(e<v%v9

GyvvJvvwvv(|vv9JyvvMvvqvv̂G!vv=vvgvv9Cvv9JGyvvwvvQ<vv(fh@vvZvvJvv+vvKcvv9$vvQIGQ@vvqvv9YOQFvv?IvvQGQIG}QV.

$vv"vv9cCvv}vv9!vv+vv?fvvWvvQpvvZvv;
k
@

o
vvjvva

q
vv,Gyvv}vvGvv9dGyvv(GSvvh|vv#Gyvv}vv(GOGyvv}ovvOQFvv?@vvJvvBfvv"vv9h*vv#

|pvgv+v9Q*
qv?.*vZpvr

o
vv{
w

pvZv{@vZv"v+vhGyv}v(GOGyv}ovMvAvzvqv?hLvZv9FvZv%v9Gyv}ov}v+vRIhGSvAvMvOG|v9@v%v9
Gy"}(PF+?,hPyx<%Oa\}9f@a=+t9@%9GyZJ+J?|hG:!A=9gEy)BC9Q$9Gy=+8+q?.

@vvtvv(eGyvv}vvgvv9*vv+vvQG}hQh<vv+qvv?<vvAvv(y
q
vv,Gyvv}vv%vv}vv?fvv#Gyvv}vvgvv9*vv+vvQGyvv=vvQ*vvavv9!vv+vv?GyvvTvv9<vvtvv?,hsvvO@vv~q

IvvAvv)G6fEYvvOGQGyvv}vvgvv9*vv+vvQG}hQh<vv+vv?yvv}ovvgvvdvv~Gyvv}vv(GOG}Svv9Svv+vv?.hsvvOCOqi$vvPG<vvWvvwvv{
m

fv9eEyv)GRO*v9OfvOOGyv}vgv9*v+vQGyv}ovAvgvz
q
vtv?<v}v(GOGyv=v"v9A.h|vhPyvx,pv,<vgv̂GyvJv9:J,

pv{f
q

Gyv}vgv9*v+vQG}hQh<v+v?hGyv=vQ*vav9!v+v?|v9RGyvBsv9Fv}v?
k

|vgv9
k

hyvPyvx@v~q@v]v}v+v"v%v9pv,Gyv"v[

hGy}QGFh.

yvtvO@v~qhYvrvv{
q

|v#Gyv}v(GOGyvGvO*vOIhGyvtvO*v}v?Gyv}ovgv9OGvvAvWv9pv%v9,hPyvxIv+vDv}v9
CYv=vJvB$vPgGyv}v(GO|ov"vO|vGv?<vWvwv{Fv+qvOmpv,fv}vzv+v9JGyv=v"v9AGyv}vgv+v9Q*

qv?,<v9 \v9pv?Eyv)
Gyv}ov"vAvGv9JGyv}ov=vAvwvQIGyvAv,<vOCJ@vAvzvt

q
v)sv=v(:

k
fv9|v9

k
.hfv}v(|v9

k
@v~q@vGv9$ov{Gyv}v(GOG}LvQi

GyvvvAvvv,yvvv~@vvvgovvvO|vvvTvvvAvvvMvvvO|vvv?
k

E:EPGCOqiG:$vvvAvvv}vvv9eGyvvv}ovvvAvvvRG*vvvO<vvv9yvvvtvvv]vvv9*vvv9Gyvvv=vvv+vvv8vvv+vvv?Eyvvv)@vvvGvvvOwO
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G:$vAv}v9e<v%v9.@v~vGSvAvMvOGeGyv}ovZvavzvJv9JGyvwv+v}v+v9Fv+v?pv,IvO
x

$v9G}O!v)Gyv}vavzv(Hyvqv%v~
!pvvavv9bvvv{

x
|vv(\vv(Y,hGSvvAovvMvvO|vvB<vvWvvwvv{|vvzvvJvv(Xpvvtvvbpvv,Svv+vv9bVvvQM<ovv"vv+vv?Gyvv}vv(GO

GyvvzvvO!vv?ChGyvvzvvOGFvv"vv+qvv?[Gyvv=vv;SvvAvv+vvx].vvv}vv9@vv~vIvvZvvQGyvv=vv+vv9!vv9JGyvv}ovvGvvOhyvv?\vv}vv#|vvTvvAvv(i
Gyvv}vvgvvzvv(|vv9JGyvv}ovv"vv9Svv>:SvvAvvMvvOGeGyvvavvzvv=vv?.h@vv~vh\vvhsvv9Fvv}vv?|vvwvvD

q
vvqvv?<vv9yvv}vv|yvvqvv9Jh|vvZvv9OQ

Gyvv}vvgvvzvv(|vv9JGyvvA
x
vvtvv"vv+qvv?pvv,!vv%vv9*vv?vvv{

q
pvvZvv{yvvAvvTvv%vv+vv{Gyvvgvv(OI|vv=vv9VvvQIEyvv)Gyvv}vvQGFvvhfvv"vvO

Gy]QhQI.

@vv~q@vv(\vv+vvKGyvv"vv[Fvv+vvOG
k

<vvzvvvDvvQ|vv#270QSvv}vv?@vv(\vv+vvJvv+qvv?hYvv(QI|vvzvv(q!vv?,@ovv=vv+qvv#
E!vvvAvvv9LGyvvv}vvv(GOh|vvvdvvv%vvvQ$vvv9hGSvvvAvvvMvvvOG|vvv9@vvv%vvv9Gyvvv}ovvv"vvv9Svvv=vvv?,E:C!qvvv&yvvv+vvvUGyvvv}vvvtvvvZvvv(O<vvv%vvv9@vvv=vvv+vvv9f
@vvqvv9Yvv+vv{GyvvAvvWvv+vv+vvO}f

q
$vvPg|vv(\qvvJvv?pvv,Gyvvw

o
vvAvv>Gyvv}vvgvv+vv9Q*vv?yvvAvvWvv+vv+vvOG}<vv"vv+vv?.@vv~qCLvvP

G:$vvAvv}vv9|vv9JGyvv=vv+vv8vv+vv?<vv}vv9pvv+vv%vv9GyvvAvvZvv9|vv+vv~GyvvJvvQ*vvZvv?fvvzvv)Gyvvavv9svv?hBCvv9QGyvvJvvQ*vvu<vv9:fvvAvv=vv9Q
@zt9F+9

k
,vGRA|#Gyq%~Gyg9eyz}(GOGy}MAzq?.

*ovvgvvOw$vvPGGyvvwvvAvv9H|vv9OqIsvvQGAI|vv%vv}vv?yvvzvvOQFvv9JGyvvgovvzvv+vv9hG}Svv9Svv+vv?hyvvavv;HOQFvv?
(BTEC)hOQFv?(GNVQ)Gyv}ovAvtvO

q
|v?pv,Gyvgv}nv9QIhGyv=v"v9AhGyv}vTv9Iv?hGyvAvWv+v+vO,hvvPyvx

yvvzvvOGQSvv+vv#pvv,Gyvv}vvGvv9dGyvv(GSvvhyvv}vv(G\vv+vvhGyvv=vv+vv8vv?Gyvv}vv=vv"vv+qvv?hyvvzvvQGivv=vv+vv#pvv,pvv%vv~Gyvv}vv=vv9O 
Gy}oAgz

q
t?<9:SAMOGeGy}o"9S>y}(GOGyAW++O.

BQCQy+(!R

v9!(fGyD9!,/*"9*Q2010
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1Od

E!qvv"vv,CVvvwvvQGyvvOfvv~GyvvPj@vvzvvtvv+vvAvv&|vv#|vvOQSvv?:*vvTvvAvvQyvvzvvgvv}vv9QIpvv,vvvzvv+qvv?Gyvvqvv"vv(f
hGyvvAvvZvv}vv+vv~pvv,Fvv9|vvgvv?Oh|vv(!vvAvvqvv(QJpvv,:*vvTvvAvvQ,hvvvPyvvxGyvv=vvQhpvvTvv(Q<vvQ*vv9fpvv(QO|vv#
|vvOQSvv?Gyvv=vv+vv8vv?Gyvv}vv=vv"vv+qvv?pvv,Fvv9|vvgvv?!vv(@vv"vvjvv%vv9e.hCQivv><vvWvvwvvQRhFvvAvv,Svv(RGfyvv}ovvWvv9QvvvAvv%vv9
hOfvv}vv%vv9Lvv;dpvvAvvQIE!vvGvv9R$vvPGGyvvgvv}vv{,hvvvPyvvxG<vv"vvAvv,vvvvzvv+vvQhEyvv+vvRG<vv+vvEyvvAvvWvvGvv+vvgvv%vv}vv9
Gyv}vTvAv}vQq.E!v"v,|vO*v#yvzvgvO*vO|v#|ovZv"qvgv,|v(GOGyv=v"v9A|v#CFv{@vRh*vO$v~yv,<v9}O<v+v9J
GyvvAvvGvv9Q*vv?hyvvTvv}vv9Ivv%vv~<vv{fvv9OI_vv=vv9fvv?<vv+vv9!vv9@vv%vv~h|ovvMvvavvavv9@vv%vv~Gyvv}vv"vvWvv(QI.E!vv"vv,|ovv}vvAvv#tyvvwvv{

u

|vv#|vv9yvvwvv,Gyvv}vv=vv9!vv,h|vv}vv9QSvv,Gyvvgnvv}vv9QIh|vvZvv(Q*vv%vv~yvvTvv}vv9Ivv%vv~<vvAvv]vv}vv+vv#Yvv(Q$vv~pvv,
GyvwvAv9H,hyv}vwvAv>svQ_v9Sv+v?Fv;yv?Gyv}vzvwv?,h|v|SvTv?<vJv(KGyv=v"v9A,h|vgv%vOGyv}vgv9*v+vQ
Gy=Q*a9!,hGy}|ST9JGyAG9Q*?yA]}+#|(GO$~p,GywA9H.

ChOwCfCVwQGy}"d}9JGyA9y+? fa9F%9G Pfy,<9SAMOGeQS(|%9:

Fv}vgv+qv?|v"vAvGv9JGyvMvQSv9!v?Gyv%v(GFv+v?(Aircrete Products Association).(GyvWvwv{

2.3);VvvvvvQvvvvvv?B!vvvvvGvvvvv{Q*vvvvv"vvvvvkGyvvvvv}vvvvvJvvvvvOhOI(Angle Ring Company Ltd.)(GyvvvvvWvvvvvwvvvvv{

5.10);GyvvvvTvvvv+vvvvQG|vvvv+vvvvxGyvvvv}vvvvgvvvv}vvvv9Qj(Architectural Ceramics)(G}Vvvvvwvvvv9d8.6h8.9

h8.10);Fv}vgv+v?G Sv}v"vBGyv=vQ*vav9!v+v?(British Cement Association)(G}Vvwv9d3.5

h3.9h3.23);|vvvGvvvzvvvU@vvvtvvv+vvv+vvv~Gyvvv"vvv(GpvvvPGyvvv=vvvQ*vvvavvv9!vvv,(British Fenestration Rating

Council)(GyvWvwv{7.17);|vgv%vOGyv}vgv9*v+vQGyv=vQ*vav9!v,(British Standards Institute)

(G}Vvvwvv9d2.8h5.28).@vv~q|vv"vvJvv,Gyvv}vv(Gpvvtvv?fvvzvv)Efvv9OI_vv=vv9fvv?|vvtvvAvv=vvTvv9J|vv#(BS

EN 771)GyvvvvGvvvvRA(1: 2003)h(BS 6915:2001)|vvvv#svvvv=vvvv{(BSI).*ovvvv}vvvvwvvvv#GyvvvvJvvvvZvvvv(d
fvvzvv)Gyvvwvv(OGJGyvv}vvgvv+vv9Q*vv?Gyvv=vvQ*vvavv9!vv+vv?<vvWvvwvv{|vvzvvq

q
vv9J(PDF)Ch|vvavv=vv(fvv?|vv#|vvAvvGvvQGyvvvvvv

(BSI)fvvvzvvv)G !vvvAvvvQ!vvvBwww.bsigroup.com/shopCh<vvv9:@vvvZvvv9d<vvvMvvvO|vvv?GyvvvR<vvv9Fvvv#pvvv,
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(BSI)|vvvv#CFvvvv{Gyvvvv"vvvvTvvvvNGyvvvv}vvvvavvvv=vvvv(fvvvv?pvvvvtvvvvb:$vvvv9@vvvvr+44(0)20 8996 9001.Gyvvvv=vvvvQ*vvvvO
G:yvvwvvAvvQh!vv,cservices@bsigroup.com;|vv|SvvTvv?<vvJvv(KGyvv=vv"vv9A(Building Research

Establishment)(G}Vvvvwvvv9d2.3h4.15h9.18).GyvvvZvvv(Q|vvv#(GBG 58)h(DIGEST

476)h(IP 10/1)@vv}qvvBEfvv9OI_vv=vv9fvvAvv%vv9<vv}vv(Gpvvtvv?|vv#<vv9ivvQ*vvOLyvvzvvavv(HPGJGyvv}vvTvv|hyvv+vv?
Gyvv}vvJvvOhOI(Baggeridge Brick Plc.) (BRE);(G}Vvvwvv9d1.22h1.24h1.25);|vv(QO
GyvvvvAvvvvWvvvv+vvvv+vvvvO(Construction Resources)(GyvvvvWvvvvwvvvv{4.39);Fvvvv}vvvvgvvvv+vvvv?@vvvvavvvv(*vvvvQGyvvvv"vvvvJvvvv9S

(Copper Development Association)(G}Vvvvwvvv9d5.23h5.25);vvvv(QhS(Corus)

(G}Vvvvvwvvvv9d5.2h5.4-5.6h5.11h5.13h5.16);E.$vvvvvvvv.Svvvv}vvvv+vvvvE(E. H. Smith)

(GyvvvWvvvwvvv{8.8);@vvvwvvv"vvv(yvvv(Fvvv+vvv9Gyvvv=vvvzvvv(cGyvvvRFvvv9Fvvv,(Glass Block Technology)(GyvvvWvvvwvvv{

7.5);$vv9!vvTvv(fGyvv}vvJvvOhOIyvvzvvavv(H(Hanson Brick Ltd.)(GyvvWvvwvv{1.5);E*vv=vvTvvAvv(c
Gyvvv}vvvJvvvOhOIyvvvzvvvavvv(H(Ibstock Brick Ltd.)(G}Vvvvwvvv9d1.3h1.9h1.10h1.12h1.15

h1.21h2.9);GyvvvvZvvvv"vvvv9fvvvv9JGyvvvvwvvvv+vvvv}vvvv+vvvv9Fvvvv+vvvv?G |vvvv=vvvvQG_vvvv(Q*vvvv?PGJGyvvvv}vvvvTvvvv|hyvvvv+vvvv?Gyvvvv}vvvvJvvvvOhOI
(Imperial Chemical Industries Plc.)(GyvvvvWvvvvwvvvv{15.4);Fvvvv+vvvv}vvvvUhG<vvvv"vvvv&Gyvvvv}vvvvJvvvvOhOI

(James & Son Ltd.)(GyvvvvWvvvvwvvvv{11.8);Gyvvvv}vvvv}vvvvzvvvvwvvvv?Gyvvvv}vvvvAvvvvJvvvvOIGyvvvv}vvvvJvvvvOhOI(KME UK

Ltd.)(GyvvWvvwvv{5.25);Fvv}vvgvv+qvv?|ovvAvvgvv%vvOjGyvvQYvv9U(Lead Contractors Association

Ltd.)(G}Vvvvvvvwvvvvvv9d5.27h5.29);Fvvvvvv}vvvvvvgvvvvvv+vvvvvv?GyvvvvvvZvvvvvvqvvvvvv9FvvvvvvKGyvvvvvvQYvvvvvv9Yvvvvvv+vvvvvv?(Lead Sheet

Association)(GyvvvWvvvwvvv{5.26);yvvv+vvvjvvv"vvv9Svvv9*vvvBGyvvv}vvvJvvvOhOI(Lignacite Ltd.)(GyvvvWvvvwvvv{

2.7);|vv+vvxyvvzvvgvv}vv9QI(Make Architects)(GyvvWvvwvv{4.1);|vv9QVvv9yvvRPGJGyvv}vvTvv|hyvv+vv?
Gyvvv}vvvJvvvOhOI(Marshalls Plc.)(GyvvvWvvvwvvv{2.14);Fvvv}vvvgvvv+vvv?|vvvZvvv"vvvgvvv,G vvvvTvvv9AhG}Svvvtovvvr
Gyvvvvvvvvvvvvvvvvv}vvvvvvvvvvvvvvvvvgvvvvvvvvvvvvvvvvvO!vvvvvvvvvvvvvvvvv+vvvvvvvvvvvvvvvvv?(Metal Cladding and Roofing Manufacturers Assiciation)

(GyvvWvvwvv{5.15);|vv+vvAvvQGGyvv}vvJvvOhOIyvvzvv}vvgvv9Ofivv+vvQGyvvJvvO*vvO*vv?hQG*vv"vvR*vv"vvx(Metra Non-

ferrous Metals Ltd. And Rheinzinc)(GyvvvvvvvvvvvvvvvvvvvvWvvvvvvvvvvvvvvvvvvvvwvvvvvvvvvvvvvvvvvvvv{5.31);|vvvvvvvvvvvvvvvvvvvv(!vvvvvvvvvvvvvvvvvvvv(OQGhJ

(Monodraught)(GyvvWvvwvv;f16.6h16.7);!vvdvv9eG}yvv(GfGyvvavv=vv+vvgvv,(NCS - Natural

Color System�)|

ovvvvzvvvvxyvvvv}vvvvgvvvv%vvvvOG}yvvvv(GfG Svvvvwvvvv"vvvvO*vvvv"vvvv9pvvvv,(AB)SvvvvAvvvv(vvvvv%vvvv(yvvvv~2009.

Gyvv}vvQFvvgvv+vv9JEyvv)(NCS)Gyvv}vv(Fvv(OIpvv,$vvPGGyvv}vvavv=vv(Y$vv,<vv}vv(Gpvvtvv?|vv#|vvgvv%vvOG}yvv(Gf
G Svvwvv"vvO*vv"vv9pvv,AB(GyvvWvvwvv{15.3);|vv"vvAvvGvv9JGyvvJvvGvvQGyvvavv=vv+vvgvv,Gyvv}vvJvvOhOI(Natural

Stone Products Ltd.)(GyvvvWvvvwvvv{9.13);<vvv+vvvzvvvwvvv+vvv"vvvjvvvAvvv(fPGJGyvvv}vvvTvvv|hyvvv+vvv?Gyvvv}vvvJvvvOhOI
(Pilkington Plc.)(G}Vvvvvvvvwvvvvvvv9d7.6h7.9h7.11h7.24h7.25).GyvvvvvvvZvvvvvvv(QC

o
fvvvvvvv+vvvvvvvOJvvvv

_vv=vv9fvvAvv%vv9<vv}vv(Gpvvtvv?|vv#<vv+vvzvvwvv+vv"vvjvvAvv(fPGJGyvv}vvTvv|hyvv+vv?Gyvv}vvJvvOhOI;<vv9*vvQh<vv+vv{((Pyrobel

(GyvvvvWvvvvwvvvv{7.15);|vvvv"vvvvAvvvvGvvvv9JfvvvvRdCSvvvvtvvvvrGyvvvv}vvvv=vvvv9!vvvv,(Ruberoid Building Products)
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(GyvvWvvwvv{6.3);VvvQvvv?Svv+vvwvv+vv(Q*vvjvv;SGyvv}vvJvvOhOI(CjGyvvRFvv9LG}|vv+vv#)(Securiglass

Company Ltd.)(GyvvvWvvvwvvv{7.13);Svvv}vvv+vvvEChaO*vvvQ<vvv,(Smith of Derby)(GyvvvWvvvwvvv{

11.2);Svvvvvvvvvvvvvv(:QSvvvvvvvvvvvvvv"vvvvvvvvvvvvvvWvvvvvvvvvvvvvvQj(CjGyvvvvvvvvvvvvvvtvvvvvvvvvvvvvvQfGyvvvvvvvvvvvvvvWvvvvvvvvvvvvvv}vvvvvvvvvvvvvvTvvvvvvvvvvvvvv,)(Solar Century)

www.solarcentury.com(G}Vvvvvwvvvv9d16.2h16.3);CIvvvvGvvvv9QSvvvvAvvvv9!vvvvwvvvvzvvvv+vvvvrStancliffe

Stone(G}Vvvwvv9d9.3h9.4h9.8);|vvgvv%vvOG !vvWvv9AGJGyvvqvv(:P*vv?(Steel Construction

Institute)(G}Vvvvwvvv9d5.7h5.12);G@vvvJvvv9OG}IvvvGvvv9Qpvvv,<vvvQ*vvvavvv9!vvv+vvv9Gyvvvgvvvdvvv}vvv)(Stone

Federation of Great Britain)(GyWw{9.6);

@vvvQGOGGyvvv}vvvJvvvOhOIyvvvzvvvAvvvwvvv"vvv(yvvv(Fvvv+vvv9(TRADA Technology Ltd.)(G}Vvvvwvvv9d4.15

h4.20);@vQ*v"vBGyv}vJvOhOIyvzvMvQSv9!v?(Trent Concrete Ltd.)(G}Vvwv9d1.23h3.20

h3.21h9.21h11.5h11.6);hFvvvvvvv}vvvvvvvgvvvvvvv+vvvvvvv?@vvvvvvvavvvvvvv(*vvvvvvvQGyvvvvvvvR!vvvvvvvx(CjGyvvvvvvvAvvvvvvv(@vvvvvvv+vvvvvvv9A)(Zinc

Development Association)(GyWw{5.31).

@vv~qpvv,Gyvv"vv[GSvvAvvMvvOGeG}Svv}vv9AGyvvgvv9|vv?(Gyvvgvvzvv}vv+qvv?)yvv}vv(GOh|vvwvv(!vv9JGyvv=vv"vv9AC*vv"vv}vv9
vv9fPyvx|v}vwv"v9

k
.E:C!qv&pv,Iv9:Jsvzv+vzv?@vwv(fGyv}v"vAvGv9J|ovJvOvOIFvOG

k
<vJv+vECYv=vK

|vv#Gyvv]vvQhQjGSvvAvvMvvOGeCSvv}vv9Fvv%vv9GyvvAvvGvv9Q*vv?Gyvv}ovvTvvGqvvzvv?.hpvv,$vvPgGyvvJvv9:J@vv}qvvBvvvAvv9<vv?
G}S}9AGyAG9Q*?<9}IQaGy}9Fz?p,Gy"[.
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:
o

Nb
q

:ZG9Qo@d-r

yvtvO@v~q<vgv(!v&@vgv9yv)@vQFv}v?vvAv9HGyv}v(GOyvzv}vgv}v9Q*v+v#hGyv=v"qv9Fv+v#yv"vtv{Gyv}vgvQpv?Eyv)
Gyvvv}vvvwvvvAvvv=vvv?GyvvvgvvvQ<vvv+vvv?<ovvvjvvv+vvv?@vvvgvvvQ*vvvrGyvvvavvv;Hh|vvv%vvv"vvvOSvvv,Gyvvvgvvv}vvv9QIhGyvvv}vvv%vvv"vvvOSvvv+vvv#Gyvvv}vvvO!vvv+vvv+vvv#
<vv9yvvMvvZvv9Fvv[Gyvv=vvZvvQ*qvv?hGyvvqvv+vvR*vv9Fvv+vv?yvv}vvGvv9dhGSvvh|vv#|vv(GOGyvv=vv"vv9A.*vvAvvzy

v
vvrGyvvwvvAvv9H|vv#

Cv}v9!v+v?fvWvQpvZv;
k
@vjvav,|vGv9:

k
hGSvgv9

k
|v#Gyv}v(GO,@v~q@v=v(*v=v%v9@vJvBfv"v9h*v#QFv+vTv+qv?.

*vvvZvvvrvvvv{pvvvZvvv{@vvvZvvv"vvv+vvvhGyvvv}vvv(GOGyvvv}vvvMvvvAvvvzvvvqvvv?hLvvvZvvv9FvvvZvvv%vvv9Gyvvv}ovvv}vvv+qvvvRIhGSvvvAvvvMvvvOG|vvv9@vvv%vvv9
Gy"}(PF+?,hPyx<%Oa\}9fGSAMOG|%9GyZJ+K|hG:!A=9gEy)BC9Q$9Gy=+8+q?.

@v~q@v(\v+vKGyvwvAv9HFv+qvOG
k

<vQSv(|v9J@v(\v+vJv+v?hYv(Q|vzv(!v?,@ov=v+qv#E!vAv9LGyv}v(GO
h|vdv%vQ$v9hGSvAvMvOG|v9@v%v9Gyv}v"v9Sv=v?,iv+vQC!qv&yv~*vwv#GyvtvZvOh\vh@vqv9Yv+v{@v"vqv+vP*v?}f

q

Pyvx|vAv(p
q
vQpv,vvAv>sv+v9Sv+v?Iv(d@vWv+v+vOG}<v"v+v?.hyvtvOiva

q
v)GyvwvAv9HGyv}v(G\v+vhGyv=v+v8v+qv?

<}9p+%9GyAZ9|+~GyJQ*Z?fz)Gya9s?.
@vv~q@vv]vv}vv+vv#Gyvv}vvgvv9*vv+vvQG}hQh<vv+vv?hCIvv+vv9!vv9

k
Gyvv=vvQ*vvavv9!vv+vv?pvv,Gyvv"vv[hGyvv}vvQGFvvhyvv}ovvgvvdvv~

Gyvv}vv(GOG}Svv9Svv+vv?yvvzvvQFvv(YEyvv+vv%vv9fvv"vvO@vv(Yvv+vvrGyvv}vv(GO<ovvjvv+vv?GSvvAvvMvvOG|vv%vv9GyvvZvvJvv+vvKhpvv,
Gyvv}vvwvv9fGyvv}vv"vv9Svv>.vvv}vv9IovvZvvQJGyvv=vv+vv9!vv9J\vv}vv#|vvTvvAvv(iGyvv}vvgvvzvv(|vv9JGyvv}vv"vv9Svv>yvvzvvavvzvv=vv?
hGyvv}vv%vv"vvOSvv+vv#.h@vv~qh\vvhsvv9Fvv}vv?|ovvwvvD

q
vvqvv?<vv9yvv}vv|yvvqvv9Jh<vv}vvZvv9OQGyvv}vvgvvzvv(|vv9Jpvv,!vv%vv9*vv?vvv{

q

pZ{yAT%+{Gyg(OIEy+%9f"OGy]QhQI.
*ovvvgvvvOw$vvvPGGyvvvwvvvAvvv9H|vvv9OIsvvvQGAI|ovvv%vvv}vvv?yvvvavvv;Hh|vvv%vvv"vvvOSvvv,Gyvvvgvvv}vvv9QIhGyvvv}vvv%vvv"vvvOSvvv+vvv#

Gyvv}vvO!vv+vv+vv#,hvvvPyvvxyvvzvvOGQSvv+vv#yvv}vv(GOGyvv=vv"vv9AhGyvvQGivv=vv+vv#pvv,|vvgvvQpvv?|vv(GYvvqvv9@vv%vv9hpvv%vv~
GSAMOG|9@%9Gy}"9S=?.

C*9Q/|9*(2013

|J}OCI}OGyT}9QI
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1

GC-od
qhGD1LXdGC-od

q
=Z

|tO

q
|?

G6FovvvQqGyvvvtvvvQ|vvv+vvvO(Bricks)pvvv,G}Yvvv{YvvvzvvvZvvv9d(Gyvvvj
n
vvv]
n
vvv9Q)(Clay)!nvvvOjq|

ovvvtvvv(yvvv>
*vvvOh*vvv9

k
(Hand-Moulded)h|ovvvGvvvq

v
vvvr@vvvJvvvBCVvvvgvvv?GyvvvWvvv}vvvU(*vvvOfvvv)<vvv9yvvvgvvvQ<vvv+vvv?Gyvvvz

q
vvv=pvvv#

o

Adobe).h:@vvRGd$vvPgGyvvavvQ*vvtvv?$vv,Gyvv}ovvDvvzvv)pvv,<vvgvv̂Gyvv}vv"vv9_vvuGyvvAvv,@vvAvv}vvAqvvh<vv9yvv}vv"vv9N
GyvvGvv9a.C|vv9V

o
vv(GAG6FovvQqGyvvZvvzvvZvv9yvv,pvv+vvgvv(O@vv9Q*vvMvv&Eyvv)|vv9*vvR*vvOfvvzvv)5000Svv"vv?,EP

*ovgvAv=vQGyv+v(efv}vzv+v?
k

Yv"v9fv+v?
k

|vgvt
q
vOI

k
h|vAvJvw

q
v}v9

k
pv+v%v9Eyv)OQFv?vv=v+vQI,|vhC!qv&yv~*vavQCCj

@vv=vvO*vv{fvvzvv)|vv=vvOCV
n
vv,qGyvvZvvzvvZvv9dyvvjvvQV@vvJvv(*vvzvv&|vv#Ivv9yvvAvv&Gyvvz

q
vvO!vv?Gyvvavv=vv+vvgvv+vv?Eyvv)|vv9OI

LRp+q?|A+"?C9<A?pG}<g9O:@JA9LE:Ey)Gytz+{|#GyZ+9!?.

Ef
v

GSvAvMvQGLGyvZvzvZv9dhYv"vhG6FovQq*vTvAv%vzvwv9f_v9sv?
k

vv=v+vQI,@vAvTv=vv>pv,G!v=vgv9K
vvv}vv+vv9Jvvv=vv+vvQI|vv#Cvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fhivv+vvQg|vv#Gyvv}ovvzvv(qCvv9J<vv}vv9pvv+vv%vv9Cvv9!vv,ChvvvTvv+vvO
Gyvvwvv=vvQ*vvB.vvvPyvvxsvvO*vv"vvAvvH|vv#GSvvAvvMvvQGLGyvvZvvzvvZvv9dBCvv9Q<vvgvv+vvOIGyvv}vvOifvvzvv)Gyvv(Svvb
Gyvvv=vvv+vvv8vvv,,|vvvhC!qvvv&FvvvQipvvv,<vvvgvvv̂Gyvvv}vvv"vvv9_vvvu@vvvJvvv(*vvv{@vvvzvvvxGyvvvJovvvqvvvQGyvvvtvvvO*vvv}vvv?GyvvvMvvv9Yvvv?
<v9yvZvzvZv9dEyv)|v;Pyvzvav+v(QChC!qv%v9GSvAovMvO|vBvv}v"vAvGvgv9J.h|v%v}v9*vwv#G}|vQ,pv{f

q

G}fvv}vv9dG6FovvQq*vv?GyvvGvv+qvvOIGyvv=vv"vv9A@vvgvv+vvX_vv(*vv;
k

h:@vvJvvAvv9LEyvv)Yvv+vv9!vv?vvv=vv+vvQI,|vvhCf
q

|vv;WG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj*vvJvv(dOhf@vvOh*vvQyvv=pvv"vv9JG6F
ovvQqEpvvQGO*vv9

k
,pvv9yvv}vv9OIGyvvAvv,

@"AH|#SJt&vD+QG
k

|9@

o
TAg}{Qv9|9

k
p,Gy="9A.

@

o
vvgvvO

q
vvv9@vvOQGFvv+vv?E*vvqvvQj(Evry)G}!vv+vvtvv?Gyvv(Gsvvgvv?<vv9yvvtvvQH|vv#<vv9Q*vvU(GyvvWvvwvv{1.1)

GyvvAvv,Yvv}vv}vvv%vv9|vv9Q*vv(<vv(@vv9(Mario Botta)|vvDvv9:
k

fvvzvv)G:SvvAvvMvvOGeGyvvJvvO*vvEyvv~fvv}vv9d
G6FovvQq*vv?.C|vv9vvv9@vvOQGFvv+vv?GyvvtvvO*vvUSvv9!vvBvvv(Q<vv+vv"vv+vv9f(Saint Corbinian)pvvtvvOV

o
vv+qvvOJ<vvvvvv

670,000BFovvQqIhOoVvv"vvBfvv9e1997.pvv9yvv}vv=vv"vv)svvOfvvQVGyvvAvvqvv9Yvv+vv{GyvvOGLvvzvv+vv?hGyvvMvv9QFvv+vv?
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GyvGv}v+vzv?.pv}v#GyvMv9QL*vQ@vqvhVvwv{CSvav(G!v,yv+v"vAv%v,<vOGFvQI|v#GyvWvGvQ,h|v#GyvOGLv{
*vgvzv(Gyv}vP<vK<ov"v+v?_v"rvr(EpvQ*vROGfv~)*vWvOwGyv"vdvQfv9yv+v9

k
IvAv)!v9pvPIGyvTvtvrGyv}vQvvR*v?,

vvvv}vvv9@vvv~q@vvvqvvvZvvv+vvv{G}fvvv}vvv9dG6FovvvQq*vvv?GyvvvOGLvvvzvvv+vvv?GyvvvDvvv;Cvvv+vvv?G}<vvvgvvv9O<vvvOs
q
vvv?yvvvAvvv(p

q
vvvQGyvvvAvvvGvvv9hH

GyZ(@,Gy}az(H.

G6FoQqGyZzZ9y,

*ovvAvv+vvKGyvv}vvGvv9dGyvv(GSvvhyvvzvvZvvzvvZvv9dGyvvZvv9yvvKyvvZvv"vvhG6FovvQqpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI
(UK)E|vvvwvvv9!vvv+vvv?@vvv"vvv(*vvvhGyvvv}vvv"vvvAvvvGvvv9J,pvvvtvvvOGROGO@vvv"vvv(*vvvhfvvv}vvvzvvv+vvv9J@vvvWvvvwvvv+vvv{G6FovvvQqhE!vvv%vvv9A
Svvavv(Ivv&h\vv=vvbVvvQhWVvv+qvv&!vvAvv+vvGvv?

n
LvvzvvbGyvvZvvzvvZvv9d(Blending Clays).hpvv,ChGFvv{

$vvPGGyvvtvvQfvvv9fyvv}vvgvvdvv~Gyvv}vv"vv9_vvuCVvvjvv9yvv%vv9G6FovvQq*vv?Gyvv}ovvMvvAvvZqvv?<vv%vv9h|vv"vvAvvGvv9@ovv%vv9Gyvv}vv}vv+vvRI.
h|vh$vPGCOvJSv%v(yv?Gyv"vtv{fvzv)GyvavQbhGSvAv}vQGQG:!vO|v9Lpv,GyvZv"v9fv?Eyv)@v"v9sv[

CfvvOGOGyvv}ovv"vvAvvGvv+vv#Gyvvwvv=vv9Q,hyvv~*vv=vvun|vv#Gyvv}vvZvv9!vvhGyvvZvvjvv+vvQIGyvv}ovvTvvAvvtvvz
q
vv?E:Gyvvtvvzvv+vv{.h*vvAvv}vv+vvvR

|vvgvvdvv~G6FovvQqGyvv}ovv"vvAvvHpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI<vvz!vv&hIvvOGJ<vv"vv9A|vv#GyvvZvvzvvZvv9dGyvv}vvWvv(j
fvvvv9yvvvv+vvvv?GyvvvvwvvvvDvvvv9pvvvv?(High Density Fired-Clay Masonry (HD)),Ivvvv+vvvvE@vvvvR*vvvvOvvvvvDvvvv9pvvvvAovvvv&
GyvvvvGvvvv9p

q
vvvv?G Fvvvv}vvvv9yvvvv+vvvv?(Gross Dry Density)fvvvvzvvvv)kg./ m3 1000.h*ovvvvWvvvv+vvvvQGyvvvv}vvvvgvvvv+vvvv9Q

G}hQh<vvvvvvvvv,(BS EN 771-1:2003) (European Standard)Eyvvvvvvvvv)hIvvvvvvvvvOGJ<vvvvvvvvv"vvvvvvvvv9A|vvvvvvvvv#
GyvvZvvzvvZvv9dGyvv}vvWvv(j|vvAvvO!vv+qvv?GyvvwvvDvv9pvv?(Low Density),hGyvvAvv,Svv"vvz@vv,fvvzvv)hYvvqvv%vv9pvv,
GyqZ{GyD9!,.

Ef
q

Gyvv}vvwvv(!vv9JG}Svv9Svv+vv?yvvzvvZvvzvvZvv9dGyvvZvv9yvvKyvvZvv"vvhG6FovvQq$vv,GyvvTvv+vvzvv+vvwvv9(GyvvQ|vv{)
(Silica)hG}yvvv(|vvv+vvv"vvv9(Alumina),|vvvhvvvv}vvv+vvv9J|ovvvAvvvqvvv9h@vvv?<vvvJvvvTvvv>|vvvZvvvOQ$vvv9|vvv#GyvvvJvvv(qGQ
(Chalk)hGyvvwvvzvvU(GyvvGvv+vvQ)(Lime)hChvvvTvv+vvOGyvvJvvO*vvO(Iron Oxide)hivv+vvQPyvvx|vv#

Gyvv}vvwvv(q!vv9JGyvvDvv9!vv(*vv?|vvDvv{GyvvZvvzvvZvv9dGyvv"vv9Qj(Fireclay).h*vvTvvAvvMvvOeCvvvDvvQGyvv}vvZvv"qvvgvv+vv#
Gyvvvv=vvvvQ*vvvvavvvv9!vvvv+vvvv+vvvv#YvvvvzvvvvZvvvv9dCvvvvvTvvvvqvvvv(QOG}O!vvvv)(Lower Oxford Clays)pvvvv,<vvvvOpvvvv(QOVvvvv9*vvvvQ

(Bedfordshire)h<vvvvvvvvwvvvvvvvv+vvvvvvvv"vvvvvvvvjvvvvvvvv%vvvvvvvv9|vvvvvvvvWvvvvvvvv9*vvvvvvvvQ(Buckinghamshire)hvvvvvvvvv9|vvvvvvvv=vvvvvvvvQOFvvvvvvvvWvvvvvvvv9*vvvvvvvvQ
(Cambridgeshire) !vAv9LBFovQqpvzvAv(f(Fletton Brick),Iv+vE*vJvAv(j$vPGGyvZvzvZv9d

fvvzvv)<vvgvv̂Gyvv}vvQv
q
vv=vv9JGyvvwvvQ<vv(!vv+vv?(Carbonaceous Contents)GyvvAvv,@ovvtvvz

q
vv{|vv#|vvtvvOGQ

Gyv(sv(OGyv;ReyvWnv,qG6FovQq,h@vMvqv̂|v#@vwv9yv+vqv&h@ovgvav+v&<ov"v+v?
k

CvvDvQ|vTnv9|v+qv?.h|v#C!v(GY
G6FovvvQqG}LvvvQiGyvvvtvvv(*vvv?G}yvvv(GfhGyvvv}vvv}vvv+vvvRI<vvvWvvvwvvv{Lvvv9UBFovvvQqSvvvAvvv9pvvv(QOVvvv9*vvvQG}RQb

(Staffordshire Blues)hCvvvvvvQ*vvvvv"vvvvvjvvvvvAvvvvv(fG}Ivvvvv}vvvvvQ(Accrington Reds)Gyvvvvv}vvvvvZvvvvv"qvvvvvgvvvvv9f|vvvvv#
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YvvvzvvvZvvv9d*vvvJvvvAvvv(jfvvvzvvv)|vvvtvvv9O*vvvQfvvv9yvvv+vvv?|vvv#GyvvvJvvvO*vvvO,hBFovvvQqyvvv"vvvOfSvvvAvvv(vvvvUG}YvvvqvvvQ
(Yellow London Stocks)|vvv#YvvvzvvvZvvv9dE*vvvTvvvwvvvU(Essex)hvvvv"vvvB(Kent)GyvvvJvvv(qGQj

<}JA(*9@&Gytz+z?|#GyJO*O.

(GyWw{1.1)<"9ABFoQqjvvvvv9@OQGF+?E*qQj,ESq(f,pQ!T9.GCg}9Qj|9Q*(<(@9.@Z(*QBQCQy+(!R.

GyJG~

pvv,ChQh<vv9yvv~*vvAvv~q@vvJvvO*vvOC<vvgvv9OhIvvOGJGyvv=vv"vv9AGyvvZvvzvvZvv9yvv+vv?pvv,Gyvv}vvgvv+vv9Q(BS EN

771-1:2003),C|qvv9pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOIpvvJovvO
x

OGyvv}vvgvv+vv9QGyvv}pvvAvvQj
q

yvv7FovvQqpvv,Gyvv}vvzvvJvvu
Gyvv(_vv"vv,yvvzvv}vvgvv+vv9Q(BS EN 771-1:2003)fvvzvv)CSvv9Smm 215 x 102.5 x 65,|vvhCf

v

$vvvPgG}<vvvgvvv9O:@

o
vvvgvvvO

q
|

ovvvzvvvR|vvv?.h@vvvWvvv+vvvQ$vvvPgG}<vvvgvvv9O<vvv9yvvvAvvvQ@vvv+vvv>Eyvvv)Gyvvvavvv(dpvvv9yvvvgvvvQV

pvv9:Q@vvqvv9Y.$vvPgG}<vvgvv9OGyvvMvv9Yvv?<vv9yvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI@ovvwvv9pvvr@vvzvvxGyvv}ovvJvvOvOIpvv,Gyvv}vvgvv+vv9Q
(BS 4729:2005),hGyvAv,@vAvgvz

q
vu<v9}Vvwv9dhGyv}vtv9Sv9JGyvMv9Yv?<v96FovQq.h*ovQGhMGyv(Rf

Gyvv}vvgvv+vv9Qjyvv7FovvQqI<vv+vv#2h4 kg,h*vv}vvwvv#Ivv}vvzvv%vv9<vvTvv%vv(yvv?<vv+vvOhGIvvOI.EP*vvTvv9hj
Gyvvavv(d(mm 215)\vvgvvrGyvvgvvQVGyvv=vv9yvvk(mm 102.5)|vv]vv9pvv9

k
Eyvv+vv%vv9mm 10yvvzvv(Yvvzvv?
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Gyvv}vvgvv+vv9Q*vv?,h*vvTvv9hjvvvPyvvxCvv;Cvv?C\vvgvv9aG:Q@vvqvv9Y(65 mm)|vv]vv9pvv9
k

Eyvv+vv%vv9hYvvzvvAvv9f
|g+9Q*A9f(GyWw{1.2).

(GyWw{1.2)G6FoQqhGCt9S9JGCA"9St?.

@vvvQ@vvvwvvvR|vvv"vvvdvvv(|vvv?GyvvvAvvv"vvvTvvv+vvvuGyvvv}vvvgvvv+vvv9Q*qvvv?pvvv,Yvvv"vvv9fvvv?Gyvvv=vvv"vvv9A(BS 6750:1986)fvvvzvvv)
Gyvvvvv"vvvvv}vvvvv(PL(M)<vvvvvavvvvv(dmm 100h|vvvvv]vvvvv9fvvvvvqvvvvv9@vvvvv&3Mh6Mh12Mh15Mh30M

h60M.h<vv9yvv"vvTvv=vv?Eyvv)G}Vvvjvv9dG6FovvQq*vv?Gyvv}pvvAvvQ*
qvv?pvv{f

v
Gyvv(IvvOIG}Svv9Svv+vv?$vv,3MCh

mm 300.hfvzv+v&pv{f
q

CQ<vgv?|vOG|v+vx|v#G6FovQqGQ@vqv9Yvv{|v"v%v9mm 65|vhhYv;@v%v9
@

o
vvvgvvvavvv,GQ@vvvqvvv9fvvv9

k
*vvvTvvv9hjmm 300,hCQ<vvvhBFovvvQqGJfvvvzvvv)!vvvTvvvu|vvvhGyvvv(Yvvv;J@vvvgvvv9Od

mm 900.

*v=v+qv#GyvGvOhd1.1!v(fv+v#|v#IvOhOGyvAvTv9|vKpv,C<vgv9OhIvOGJGyv=v"v9AG6FovQqjvvvv

<vv}vv9pvv+vv%vv9G6FovvQqGyvv}pvvAvvQjvvvvGyvvAvv,@vvAvvgvvz
q
vvu<vv9yvvGvvPQGyvvAvvQ<vv+vvgvv,}<vvgvv9OIvvGvv~GyvvWvvjvv{.h@vvgvvAvv}vvO

o

Gyvtv+v9Sv9Jfvzv)!v}v9PLfvWv(GFv+v?|v#fvWvQBFovQqGJ.hGyvJvTv9<v9JGyv}ovgvAv}pvOIfvzv)GSvAvMvOGe
GyvvGvvPQGyvvAvvQ<vv+vvgvv,yvvJvvGvv~GyvvWvvjvv{@vv]vv}vv#Cf

q
IvvOhOGyvvAvvTvv9|vvKGyvv=ovvgvvOj|vv"vv9Svv=vv?yvvzvv}vvGvv9d

Gyv(GSvh|v#|vtv9Sv9JhIvOGJGyv=v"v9AGyvZvzvZv9yv+v?Gyv}ovTvAvMvO|v?pv,G:@vJv9OG}hQh<v,(BS

EN 771-1:2003).
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GyAT9|J9J

Gyt+}?Gy}A(Sa?
ho\vvgvvBIvvOhOGyvvAvvTvv9|vvK|vv#CFvv{GyvvqvvQb<vv+vv#IvvGvv~GyvvWvvjvv{Gyvv}vvPvvv(Q(Cj:215

h5.102h65mm)h|vvvvAvvvv(Svvvvbsvvvv+vvvv9SGyvvvvgvvvv+qvvvv"vvvv9Jyvvvvwvvvv{<vvvvgvvvvO|vvvv#C<vvvvgvvvv9OG6FovvvvQqGyvvvvDvvvv;Cvvvv?
(Gyvvavv(dhGyvvgvvQVhG:Q@vvqvv9Y).hsvvOY

ovv"xvvqvvB$vvPgpvv,Gyvvqvv8vv9JGyvvAvv9yvv+vv?:T1hT2hTm

I+ETmh$(GyAT9|KGy}oJOvO|#sp={Gy}Z"
q
h.

+ T10.40H(<gOIG~GyWj{)mmChmm 3EPGv9!BCv=Q

+ T20.25H(<gOIG~GyWj{)mmChmm 2EPGv9!BCv=Q

Tm*oJO
x

O|tOGQG:!JQGa<9y}z
q
}AQ|#s={GyZ9!h.

Gy}G9d:

*oJOvOGy}G9dG}sZ)yzJG~|#CF{Cj<ogO<9yq89JR1hR2hRm.

R10.6H(C<g9OIG~GyWj{)mm.

R20.3H(C<g9OIG~GyWj{)mm.

Rm|G9d*JOO<9y}z
q
}AQ|#s={GyZ9!h.

GyGOhd1.1GyAT9|Kp,|t9S9JG6FoQq

C<g9OG6FoQq(GyWj{)G:!vJvQGaG}svZv)+yvzv}vAv(Svbfv#

C<g9OGyWj{GC
o
gz#f"&

GCGv9dG}svZv)yvzvJvGv~pv,fv+q"?|v#

fWQBFoQqGJ

T1T2TmR1R2Rm

Gya(d21564*94*

GygQV5.10243*63*

G:Q@q9Y6532*52*

|;Id?:IOhOTmhRm$,v}9*oZQqM<&GC
o

Z"qh(*}w#Cf@w(fCfQVChC\+u|#Gyq89JG}LQi).
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:*vv(FvvOQG<vvb|vv=vv9VvvQ<vv+vv#IvvOhOGyvvtvv+vv}vv?Gyvv}vvAvv(Svvavv?(T)h@vvzvvxGyvvMvv9Yqvv?<vv9yvv}vvGvv9d

(R).hfvvvzvvv+vvv&pvvv{f
v

G6FovvvQqGyvvv}vvv"vvvTvvv(HEyvvv)Gyvvvqvvv8vvv?T2*vvv}vvvwvvv#Cf*vvvwvvv(f\vvv}vvv#Gyvvv}vvvGvvv9d
G}fvvQVR1.C|vv9pvv8vv?G6FovvQqR2pvvtvvO@vvwvv(fGyvv(Ivv+vvOIGyvv}vvAvvavvz

q
vv=vv?\vv=vvavv9

k
|vvJvvwvv}vv9

k
pvv,

G}<g9O,|D{CVj9dG6FoQqGytZ+QIGy}Oi.

(GyWw{1.3)G6FoQqGBa,q,GyZ(Q:<{Pf|#VQv?E*=TA(cy7FoQq(Ibstock Brick Ltd.).

Gy}t9S9JGy=O*z?
@vvavv(qQJGyvv}vvgvv9*vv+vvQGyvv}pvvAvvQ*

qvv?|vv#Gyvv}vvtvv9Svv9JG |vv=vvQG_vv(Q*vv?G}vvv=vvQsvvzvv+vv;
k

,hGyvvwvvDvv+vvQI
GyA"(qY,yw#qGyAtz+O*?|"%9v9!B:

9 x 4 3
8 x 2 7

8 in (229 x 112 x 73 mm) or 8 5
8 x 4 1

8 x 2 5
8 in (219 x 105 x 67 mm)

h*vvgvvQV<vvgvv̂Gyvv}vvZvv"qvvgvv+vv#|vvGvv9:
k

*ovvgvv9OdG}<vvgvv9OG |vv=vvQG_vv(Q*vv?yvv7FovvQq,<vvO*vv;
k
yvv;Q@vvqvv9Y

Gyvvvv}vvvv"vvvv9Svvvv>(|vvvvDvvvv;
k

:50Ch68Ch70Ch73Ch76Chmm 80)yvvvvzvvvvQ<vvvvbpvvvv,G}Vvvvvjvvvv9d
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k
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GyvvZvvzvvZvv9d<vv{_vv9Q|vv#Svvzvvxh*ovvQpvvhG6FovvQq!vvO*qvv9

k
[CLvv]vvQ].(Green Bricks)hivv9yvv=vv9

k
|vv9
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k
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k
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svv(Gyvv>pvv(:P*vv? !vvAvv9LG6FovvQqGyvv"vvOj.hyvv%vvPGGyvv"vv(Y|vv#G6FovvQqfvv9OI
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GyvvzvvOGFvv#

GyvvGvv9Svv8vv?(CjGyvvWvvO*vvOIGyvvZqvv;<vv?)(Stiff Plastic)hpvv+vv%vv9@ovvOpvvhvvvAvvzvv?GyvvZvvzvvZvv9dOpvvgvv9
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Eyvv)
OGLvv{Gyvvtvv9yvv>.hpvv,$vvPgGyvvJvv9yvv?:Ivv9Fvv?yvvzvv]vvjvvbE:|vvQIhGIvvOIyvvAvvWvvwvv+vv{G6FovvQqI.
hiv9yv=v9

k
|v9*vwv(fpv,G6FovQqGyv%v"vOSv,Gyv}ovZv"qvh<v%vPgGyvavQ*vtv?@vGv9h*vr\vJvzv?fvzv)vv;

Gyvv(Fvv%vv+vv#Gyvvgvvzvv(jhGyvvTvvqvvzvv,.E:C!vvv&pvv,Fvv}vv+vvhGyvvJvv9:J*vvJvvTvv>IvvGvv~Gyvvtvv9yvv><vvJvv+vvE
*QGf)G:!w}9TGy}oA(s

q
hf"OGyAGq+rhGyW,q<9y"9Q.

G6FoQqGy}Ww{<9y=DuhGy}tah<9yTzx

pvv,$vvPgGyvvgvv}vvzvv+vv?*vvgvv=qvvzGyvvZvvzvvZvv9dGyvvPj*vvJvvAvv(jfvvzvv)!vvTvv=vv?25%|vv9Apvv,Byvv?<vvDvvum
yv(yv=v+qv?@vQoUqGyvZvzvZv9dh@vavQOGyv%v(GA,h@vOpvgv&pv,sv9yv>|ovAvav9hd<vJv+vE*vAvWvw

q
v{fv}v(Ol

C<vgv9Oog|vTv9h*v?yvav(dG6FovQqGyv"vOjqhfvQ\v&(GyvWvwv{1.5).h*v}vwv#fv"vOFvPmEfvav9ASvavK

Gyvgv}v(OGyv"vTv+vHnGyv}vavzv(HCh@v}vzv+vTv&sv=v{@vtvav+vhGyvgv}v(OEyv)BFovQqGJ|vqvQOI<vTvzvTvzv?|v#
G}Svv;c.hivv9yvv=vv9

k
|vv9@vvdvv%vvQfvvzvv)Gyvv(Fvv&GyvvTvvqvvzvv,yvv7FovvQqGyvv}ovvWvvw

v
vv{<vv9yvv=vvDvvuBCvv9QSvvJvv>p

G}Sv;cfv"vOGyvAvtvav+vh.C|qv9G6FovQqGyv}ovDvtqv>Gyv}vtva
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sv]v=v9fChCSv"v9f<v+v#Byv?Gyv=nvDvuGyvzv(yv=v+v?hGyvtv9yv>.h*vJvqveGyvAvDvtv+v>G6FovQqh*vTv9fvOfvzv)
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q
vzI<v9yvJvQGQIGyv}vqvtv(OI|v#fv}vzv+v?GyvWv,q<v9yv"v9Q,
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|vvvv#GyvvvvqvvvvQfGyvvvv}ovvvvAvvvvtvvvva
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vvvvh(Intermittent Kiln)hGyvvvvqvvvvQfGyvvvv}ovvvvAvvvv(GYvvvv{
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vhyvWv,qG6FovQqfvzv)Opvgv9J,

<vJv+vE*v(\vhG6FovQqpv,GyvqvQfh*ovWv(iCv~*ov=vQqOCv~*ovMvQL|v"v&.hpv,GyvqvQfGyv}vAv(GYv{
@vvwvv(ffvv}vvzvv+vv?GyvvWvv,q|vvTvvAvv}vvQI
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Cvv9<vvAvv?GyvvJvvQGQI,Ch@vvAvvJvvQqcGyvv"vv9Q@vvOQ*vvGvv+vv9
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h*v|CvQ|vJvAv(iFv(qGyvqvQf|v#G}hvvTvGv+v#pv,yv(fG6FovQqGyv"v9@vH.EPfv9OI|v9@ovTvAvMvOe
GyvvvJvvvQGQIGyvvvgvvv9yvvv+vvv?h|vvvJvvvAvvv(iG}hvvvvTvvvGvvv+vvv#Gyvvv}ovvv"vvvMvvvqvvv̂pvvv,Yvvv"vvvhG6FovvvQqG}RQb,C|qvvv9
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q
vv"vv%vv9Ch:

k
,Cvv~*vvJvv+vv#OhQ

GyvvWvv,qyvvOQFvv?IvvQGQI@vvAvvQGhM|vv#960 oC)Eyvv)(1000 oC,h*vvAvv=vvhfvv}vvzvv+vv?GyvvWvv,n<vv9yvv"vv9Q
$vvPgGyvvAvv=vvQ*vvOh|vv#Cvv~GyvvAvvqvvQ*vvk,pvv9yvv}vv{A|vv#FvvO*vvO<vv9yvvOpvvgvv?GyvvAvv9yvv+vv?.h*vv"vvAvvtvv{$vvPGGyvvAvvAvvAvv9<vvh
IvGvQIpvJvGvQI<v(GsvhIvGvQIkhGIvOIpv,Gyv+v(eyvAvwvAv}v{fv}vzv+v?GyvWv,pv,Cv;Cv?C*v9e.vv}v9
CfGyvv(svv(OGyvv}vvgvvAvv9Oyvv%vvPgGyvvgvv}vvzvv+vv?$vv(Gyvvjvv9RGyvvavv=vv+vvgvv,|vvhC!vv&pvv,<vvgvv̂Gyvv}vvZvv9!vvhsvvO
*TAg}{GyqJ~GyQOjAChi9RGy}+D9fGy"9@Hf#Gy}w=9J.

CpQGfGyW,<9yj9RGy}Atag?
vvvDvv+vvQG

k
|vv9@

o
vvTvvAvvMvvOeG}pvvQGfGyvv}ovvAvvtvva

q
vvgvv?GyvvAvv,@vvJvvQbGyvvjvv9RyvvWvv,Gyvvwvv}vv+vv9JGyvvZvvjvv+vvQI,

hLvvvv9Yvvvv?G6FovvvvQqGyvvvv}vvvvgvvvvOyvvvv;SvvvvAvvvvMvvvvOGeGyvvvvMvvvv9U.pvvvvtvvvvO*vvvvwvvvvOqSG6FovvvvQqpvvvv,EIvvvvOi$vvvvPg
Gyv}v"vdv(|v9Jfvzv)sv9fvOILvQSv9!v+v?h*v"vRqdGyvqvQfGyv}ovAvJvQqcpv(bG6FovQqyvAvAv~qfv}vzv+v?GyvWv,q.
h*}w#GyAJw

q
~p,VQhWGyW,q<Os

q
?<J+E@o}9C{VQhWG}pQGfGy}A(GYz?.

GyqQfGy}oJw~

*vAvzvM
q
v[CSv9SGyvWv,q<v9yvqvQfGyv}ovJvwv~(Clamps)pv,@v]v}v+v#GyvZvzvZv9d<v(GSvav?

ESvvtvv9WpvvJvv~Gyvvwvv(cfvvzvv+vv&EP*vvgvv}vv{vvv}vvZvvOQmQFvv+vvUyvvzvvavv9svv?CCvv"vv9AGyvvWvv,q.pvvqvv,Gyvvgvv}vvzvv+vv9J
GyvAvtvzv+vO*v?@ovwvOqS_v=vtv9JG6FovQqiv+vQGyv}vWv(jh_v=vtv9J|v#SvtvbpvJv~Gyvwv(c<v9yvAv=v9Od
<vvgvv]vv%vv9pvv(b<vvgvv̂Cvv~@

o
vvavv+qvv#h@ovvMvvAvv~Fvv+qvvOG

k
<vv=vvtvv9*vv9G6FovvQqhGyvvZvvzvvZvv9d.@vv]vvQeGyvv"vv9Qpvv,

30



GyvvwvvAvvzvv?<vv}vv(GOsvv9<vvzvv?yvv;VvvAvvgvv9dh@vvAvvQcpvv+vv%vv9IvvAvv)@vvWvv(iyvv}vvOICSvv=vv(fvv+vv#Eyvv)Lvv}vvTvv?
CSvv9<vv+vvh.h<vvgvvOGyvvWvv,q<vv9yvv"vv9Q@ovv"vvAvvtvv)G6FovvQqGJ*vvOh*qvv9

k
}!qvv%vv9@vvMvvQL|vvAvvqvv9h@vv?pvv,|vv9<vv+vv"vv%vv9

<vvvZvvv(QIvvvv=vvv+vvvQI,pvvv}vvv"vvv%vvv9|vvv9$vvv(!vvv9svvv[GyvvvWvvv,qh|vvv"vvv%vvv9|vvv9C
o
pvvvQWpvvv,Vvvv+qvvv&.hpvvv,Gyvvv(svvvB

GyvvJvv9\vvQsvvO*ovvWvv(i<vvgvv̂G6FovvQqGyvv}vvWvvw
v
vv{*vvOh*qvv9

k
<vv}vvWvv9<vvxfvvzvv)Gyvvjvv9R<vvJvv+vvE*ovv}vvwvv#

GyvAvJvwv~@v}v9|v9
k

pv,fv}vzv+v?GyvWv,q,iv+vQC!qv%v9:@vRGd@ov"vAvHBFovQqG
k

pv+v&yvavMv9JSv(OGAfvzv)
Sa(I%9<T=>|oJA(G$9|#GyqJ~Gy}JAQb.

(GyWw{1.7)JabpQf$(p}9f.

GyAjz+rhGyA(R*h
*ovvRGdG6FovvQqGyvvAvv9yvvrhGyvv}vvAvvwvvTqvvQsvv=vv{GyvvAvvjvvzvv+vvr.C

o
vv~*ovvJvvRe|vvgvvdvv~G6FovvQqpvv,QRe

@vvv]vvv~q300vvvv500BFovvvQqI<vvvJvvv+vvvE*vvv}vvvwvvv#!vvvtvvvzvvv%vvv9<vvvTvvv%vvv(yvvv?<vvv(GSvvvavvv?QGpvvvgvvv?Vvvv(vvvv+qvvv?hfvvvzvvv)
|vvvQvvvv=vvv9J_vvvQbLvvv9Yvvv?.C|qvvv9G6FovvvQqPhG}Vvvvwvvv9dGyvvvMvvv9Yvvv?pvvvjvvv9yvvv=vvv9

k
|vvv9*ovvvJvvvRepvvv,Cyvvv(GM

LW=+?.

|(GYq9JG6FoQqGyZzZ9y,
yvvOi@vv(Yvv+vvrCjBFovvQq|vvgvv+qvv#|vv#Gyvv]vvQhQj@vvJvvO*vvOGyvv}vvgvv9*vv+vvQGyvv}ovvqvvAvv9Ivv+vv?GyvvAvv,yvv%vv9
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Yvvzvv?<vvWvvwvvzvv&hO*vv}vv(|vvAvv&h|vvdvv%vvQg.pvv9yvv}vvgvv+vv9QG}hQh<vv,(Bs En 771-1:203)*vvAvvavvz
q
vv>Csvv{

hYvvrVvv9|vv{yvv(IvvOGJGyvv=vv"vv9A,<vv}vv9pvv+vv%vv9Qsvv~Gyvv}vvgvv+vv9QG}hQh<vv,h@vv9Q*vvMvv&(|vvDvv;
k

:Bs

En 771-1:203)h!vv(YGyvv(IvvOI(|vvDvv;
k

:GyvvwvvDvv9pvv?Gyvvgvv9yvv+vv?vvvvHd)hG}<vvgvv9OhGyvvAvvTvv9|vvK|vv#
Gyvvtvv+vv}vv?Gyvv(Svvavv)hGyvv%vv+vv8vv?(|vvDvv;

k
:$vv{$vv(BFovvQq|ovvZrvv}nvvBCh|vvGvv(a)h|vvtvv9h|vv?Gyvv]vvjvvb

h|vvvtvvv9h|vvv?GyvvvAvvvGvvv}wvvvO/GyvvvPh<vvv9f.vvvvPyvvvxsvvvO*ovvvAvvvavvvz
q
vvv>@vvv(Yvvv+vvvrE\vvv9pvvv,<vvv9:SvvvAvvv"vvv9OEyvvv)

G:SvvAvvgvv}vv9dGyvv"vv%vv9Fvv,,hIvvTvv>Gyvv}vvtvvAvv]vv)svvO*vvWvvAvv}pvv{PyvvxGyvvwvvDvv9pvv?
n

GyvvGvv9pvv?,h|vvGvv9d
n

GyvvAvvTvv9|vvK<vv9}<vvgvv9O,hG|vvAvvZvv9UGyvv}vv9A,hGyvvMvvZvv9Fvv[GyvvJvvQGQ*vv?,hGyvv}vvJvvAvv(iGyvv}pvvzvvJvv,q

Gyvvqvv9fvv{Gyvvtvv9<vv{yvvzvvPh<vv9f,hIvvQvvv?GyvvQ_
o
vv(<vv?,hGyvvAvvqvv9fvv{|vvhGyvv"vv9Q,hsvv9<vvzvv+vv?!vvqvv(PGyvv=vvMvv9Q.

hp,|9*AZq{<Z"9f?Gy="9A,*A]}q#GyAZ"+rf9OI<g^G}hY9aGyAtz+O*?$,:

!|w9fGy}ZOQhG:S~GyM9U(|D;
k

:SA9p(QOV9*QCRQbC|zU).

!@vvvQvvvv+vvv=vvv?GyvvvZvvvzvvvZvvv9d(|vvvDvvv;
k

:YvvvzvvvZvvv9divvv(yvvvB(Gault)Chh*vvvzvvvO(Weald)Ch

ChvvvTvvqvv(QO|vv#Gyvvavv=vvtvv9JGyvvTvvqvvzvv)ChE@vvQhQ*vv9|vv9Qd(Etruria Marl),Chvvv+vv(<vvQ|vv9Qd
(Keuper Marl)(IGQ|+QV#Gya+",(Mercian Mudstones)ChGya

n
q

n
{(Shale)).

!GyA"(qYvvvvG:SAg}9dGyAtz+Oj(|D;
k

:GyZ"rAGy%"OS,,f9OjChhGF%?).

!Gy"}bvvvvGyWw{hf}z+?GyAZ"+h(|D;
k

:|oZr}nB,|oG(qa,|ota
q

h<9yTzx).

!Gy}d%QvvvvGyz(fh!T+HGyTaK(|D;
k

:CI}Q|QF9!,<T+b).

GyA"(qY
*Z"qrG6FoQqfz)C!&f9eq(f9Oj)ChBFoQqhGF%?Ch$"OS,.

G6FoQqGyg9e(Gyg9Oj)

yvvv+vvvUyvvv7FovvvQqGyvvvgvvv9Oj(Common Bricks)E!vvv%vvv9Al|vvvQFvvv,,h*lvvvTvvvAvvvgvvv}vvv{<vvv9yvvvAvvv9yvvv,pvvv,
CVvjv9dGyv=v"v9AGyvgv9|v?,hLv9Yv?Iv+vESv+ovavzv)<v9yvO$v9fChGyvGv[

qChfv"vO|v9*vwv(f|vMvqv+v9
k

<zVj9dG !%9A.

BFoQqGy(GF%?
*ovvvZvvv"qvvvhBFovvvQqGyvvv(GFvvv%vvv?(Facing Bricks)h*ovvv"vvvAvvvtvvv)<vvvJvvv+vvvE*vvvwvvv(f|vvvdvvv%vvvQgGyvvv"vvv%vvv9Fvvv,

FvP
q
G<v9
k
.h*nv"vAvHGyvzv(fGyvMv9U,GyvPj*vGv>Cf*vwv(f|v(IqvOG

k
Ch|ovAvgvO

q
OG}yv(Gf,!vAv+vGv?

n

Lvvzvvavv?GyvvZvvzvvZvv9dGyvv}ovvTvvAvvgvv}vv{hVvvQhWGyvvWvv,q.vvvPyvvxsvvO*vvwvv(fSvvavvKG6FovvQqC|vvzvvUCh
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!vTv+vGv+v9
k

ChQ|vzv+v9
k

IvTv>Gyvavzv>.h*vAv~qGyvJvZv(dfvzv)|nvdv%vQ<v9FvUsvzv+v;
k

,Vv=v+v&<v96FovQq

Gyvv}ovvTvvAvvZvvzvvK,<vvAvvtvvzvv+vv>G6FovvQqivv+vvQGyvv}vvWvv(jqChGyvv}vvWvv(jqOGLvv{<vvQ|vv+vv{OhqGQ.h*ovvTvvAvvgvv}vv{
BFoQqGy(GF%?p,|gd~CVj9dG6FoQqGyA,*az>p+%9|"dQl!%9F,F}+{

l
hOGF~.

G6FoQqGy%"OS,

G6FovQqGyv%v"vOSv,(Engineering Bricks)vvDv+vrh|vRFvvH*vAvJv}qv{G}Iv}v9d,hsvzv+v{
o

G:|vvAvvZvv9Uyvvzvv}vv9A.*ovvWvv+vvQGyvv}vvzvvJvvuGyvv(_vv"vv,(NA)(G fvv;|vv,)yvvzvv}vvgvv+vv9Q(Bs En 771-

1:2003)Eyvvv)LvvvZvvv9Fvvv[Yvvv"vvvqvvv+vvv#A)h(B|vvv#YvvvzvvvZvvv9dG6FovvvQqGyvvv%vvv"vvvOSvvv,h:Svvv+qvvv}vvv9
|vvvAvvv9!vvvAvvv%vvv}vvv9GyvvvO!vvv+vvv9@vvvJvvvBGyvvv]vvvjvvvb,hGyvvv"vvvTvvv=vvv?Gyvvv}vvv8vvv(*vvv?GyvvvtvvvZvvv(i:|vvvAvvvZvvv9Yvvv%vvv}vvv9Gyvvv}vvv9A
h|vvtvv9h|vvAvv%vv}vv9GyvvAvvGvv}wvvO/GyvvPh<vv9fh|vvJvvAvv(G$vv}vv9|vv#Gyvv}vvzvvKGyvvtvv9<vv{yvvzvvPh<vv9f(GyvvGvvOhd1.2).
*ovvTvvAvvgvv}vv{G6FovvQqGyvv%vv"vvOSvv, Svv"vv9OGyvvJvv}vv(:JGyvvDvvtvv+vvzvv?hpvv,G}|vv9vvv#GyvvAvv,@vvJvvAvv9LEyvv)
GyvvAvvtvvzvv+vv{|vv#BCvv9QGyvvZvvOehG|vvAvvZvv9UGyvv}vv9AChGyvv%vvGvv(eGyvvwvv+vv}vv+vv9Fvv,Eyvv)GyvvJvvOqG}O!vv).
h*vvz@vv,ivv9yvv=vv9

k
E|qvv9<vvzvv(fCIvv}vvQChCRQbfvv}vv(|vv9

k
,h*vvwvv(fC*vv]vv9

k
Civvzvv)Cvv}vv"vv9

k
|vv#C!vv(GYBFovvQq

Gy(GF%?G}LQiGy}oZ"qg?By+q9
k

<T=>OQF9JGyJQGQIG}fz)Gy;R|?yzW,q.

Gy"v}nb

*vvOd
w

Gyvv"vv}nvvbfvvzvv)Vvvwvv{G6FovvQq,h*vvJvvO
x

O$vv{$vv(|ovvZrvv}nvvB(Solid)Ch|ovvGvv(qa

(Frogged)ChLvvvvvvvvvvzvvvvvvvvvv(j(Cellular)Ch|vvvvvvvvvvDvvvvvvvvvvt
q
vvvvvvvvvv>(Perforated)ChCf

v
yvvvvvvvvvv&Vvvvvvvvvvvwvvvvvvvvvv;

k

Lvv9Yvv9
k

(Special Shape)(GyvvWvvwvv;f1.8h1.9).h*vv}vvwvv#Cf*vvwvv(fG6FovvQq|ovvGvv(qpvv9
k

|vv#
hFv&hGIvOCh|v#Gyv(Fv%v+v#Gyvgvzv(jhGyvTvqvzv,,h*v}vwv#Cf@vwv(fGyvDvtv(Hsvzv+vzv?hvv=v+vQI
ChvvvDvv+vvQIhYvvjvv+vvQI.C|qvv9G6FovvQqGyvvMvvzvv(jpvvzvv&@vvGvv(pvv9J(Cavities)fvvzvv)CIvvO_vvQpvv+vv&.C|vv9
G6FovvQqGyvv}ovvJvvRqR(Keyed)pvv+vvTvvAvvgvv}vv{ Ivvwvv9eGQ@vv=vv9_vv&<vv9yvvavv+vv"vv?GyvvGvvZvv+qvv?ChG Svv}vv"vvAvv+vv?.
h<vvTvv=vv>@vv"vv(qYC!vv}vv9WG6FovvQqGyvvwvvDvv+vvQI*ovvavvzvv>|vv#Gyvv}vvZvv"xvvh@vvtvvO*vv~@vvqvv9Yvv+vv{fvv#G@vvGvv9g
GyDt(Hh!T=A%9p,v{

x
GyJ9:J.

|v#CFv{\v}v9fGyv}vAv9!v?GyvtvZv(ih|vtv9h|v?fv(G|v{Gyvav=v+vgv?hfvRdGyvZv(J*vGv>
Cf*vvv(\vvvhG6FovvvQqh@vvvGvvv9h*vvvqvvv&Eyvvv)G}fvvvzvvv)<vvvJvvv+vvvE@vvv}vvv~<vvv9yvvv}pvvv;W@vvv}vvv9|vvv9

k
.C|vvv9G6FovvvQq

Gyvv}vvROhLGyvvAvvGvv(*vvrpvv+vvGvv>Cf*vvwvv(fGyvvAvvGvv(*vvrG}fvv}vvupvv+vv&|vv#G}fvvzvv).hfvvzvv)vvv{
Ivv9dvvvDvv+vvQG

k
|vv9*ovvWvv+qvvOG6FovvQqh@vvGvv9h*vvqvv&Eyvv)G}Svvqvv{@vv(pvv+vvQG

k
yvvzvv"vvqvvtvv?h|vv#CFvv{GyvvTvvQfvv?

hGLvvAvvZvv9QGyvv(RfGyvv}vv+vvByvvzvv=vv"vv9A.h:Vvvx
v

Cf
v

$vvPG*vv|Ojpvv,Gyvv"vv%vv9*vv?Eyvv)E!vvtvv9UsvvOQI

G6FoQqfz)GyAJ}w{.
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GyGOhd1.2LZ9F[G6FoQqGyZzZ9y,Gy%"OS,

GBZ9F[Gyq+R*9F+?G6FoQqGyZzZ9[Gy%"OS,

GyZ"rAGyZ"rB

GBZ9F[GC
o

JO

x
OI

GCA9!?GyO!+9;BGy]jb(Mpa)4125c475c

G|AZ9UGC9AG}sZ)(%|#GywAz?)5.4<

h(Dpc1)

0.7<

h(Dpc2)

LZ9F[@tz+O*?E\9p+?

GywD9p?G@9p?GyZ9p+?(kg/ m3)42200c42100c

Y"r|t9h|?GyAG}wO/GyPh<9fF2F2

Y"rIoA(iGCzKGyq9f{Gyt9<{yzPh<9fS2S2

|vv;Ivvdvv?:Ef
q

IvvOhOG|vvAvvZvv9UGC9Ayvvwvv{
x

C!vv(GYG6FovvQqGyvvZvvzvvZvv9[GC
o

TvvAvvgvv}vv{pvv,|vvOG|vv+vvx|vv"vvhGyvvQ_vv(<vv?pvv,GC=vv9P
(Damp-Proof Courses Dpc 1)hp,G}Vj9dGB9QF+?(Dpc 2)|

o
]}

q"?p,G@Ohd.

(GyWw{1.8)C!}9WG6FoQq.
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G6FoQqGyM9UGy}g+9Qj

*vROGOGyv}v+v{Eyv)GSvAvgv}v9dCVvwv9dG6FovQqGyvMv9Yv?Eyv)OQFv?vv=v+vQI<v%vOa@vJvTv+v#
Gyvv"vv(fvv+vv?Gyvv}vvgvv}vv9Q*vv?}Vvvjvv9dG6FovvQq.*vv(\vvKGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(Bs 4729:2005)|vvGvv9d

n

G6FovvQqGyvvMvv9UGyvv"vvdvv9|vv,GyvvPj*vv}vvwvv#Cf*vvZvv"vvhyvv+vvAvv}vv9Vvv)|vvhG6FovvQqGyvv}vvgvv+vv9QjGyvv"vvdvv9|vv,
(GyWw{1.9).

(GyWw{1.9)C!}9WG6FoQqGB9U.GyZ(QI<{PfE*=TA(cy7FoQq.
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(GyWw{1.9)@9<h.
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(GyWw{1.9)@9<h.

@T}+9JG6FoQqGyM9UGy}g+9Qj:

BFoQqRGhjh|Wa(a(Angle And Cant Bricks)

|OhQGyJ9p?(C!rGyD(Q)(Bullnose Bricks)

EpQ*Rhia9A(Copings And Cappings)

BFoQqGy(_+OI(GyJ9p
q
?)(Plinth Bricks)

BFoQqs(S,q(|t(qS)(Arc Bricks)

BFoQqVg9f,q(Radial Bricks)

BFoQqfTwQjq(Soldier Bricks)

BFoQq|wgq>(Cuboid Bricks)

BFoQqGyQ<b(Bonding Bricks)

BFoQqQs+u(EvT9A)(Bricks Slips)

vvvDvv+vvQG
k

|vv9*ovv"vvAvvHGyvv}ovvZvv"qvvgvv(fC*vv]vv9
k

BFovvQqG
k

}ivvQGVLvv9Yvv?(Lvv9UFvvOG
k
)<vv"vv9Akfvvzvv)

_vvzvv>|vv#Gyvv}vvgvv}vv9QjChGyvv=vv"qvv9A.h:Vvvx
q

pvv,Cf
q

@vvTvvzvv+vv~G6FovvQqGyvvMvv9U*vvAvvavvz
q
vv>hsvvAvv9

k

C_vvv(d|vvv#G6FovvvQqGyvvvgvvv9Oj,hivvv9yvvv=vvv9
k

|vvv9*vvv|OqjVvvv,q$vvvPGG6FovvvQq<vvvZvvv(QI|ovvvTvvvAvvvtvvvz
q
vvv?Eyvvv)
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GyvvJvvZvv(dfvvzvv)<vvgvv̂G:LvvAvv;apvv,G}yvv(Gf<vv+vv#G6FovvQqGyvvMvv9UhG6FovvQqGyvv}vvgvv+vv9Qj,
IvvAvv)hyvv(vvv9fGyvvZvvzvvZvv9d|vv#!vv(YhGIvvO.C|qvv9G6FovvQqGyvvMvv9UG}vvvDvvQ@vvgvvtvv+vvOG

k
pvv+vvZvv"qvvh

*vvOh*vv9
k

h:Svv+qvv}vv9GyvvPj*vvJvvAvv9LEyvv)svv(Gyvv>yvv%vv9Vvvwvv{Lvv9U,|vvhC!qvv&*vv}vvwvv#Cf
r

*vvZvv"vvh
<vgv]v&<vAvgvO*v{Vvwv{G6FovQqGyv}vgv+v9Qjsv=v{Vv+qv&.h*vWv}v{|vGv9dG}Vvwv9dGyv}ovgvOqyv?BFovQq

G}pvv9Q*vvRhG}ivvavv+vv?(|vv#CFvv{RhG*vv9@vvZvv9h*vv#GyvvWvvQpvv9JhGyvvGvvOQGfGyvvJvvQqI|vv#OhfSvv"vvO
Fvv9!vv=vv,),hGyvv}vvOhqQGyvvJvv(Ga(yvvAvvqvv9Yvv+vv{GyvvRhG*vv9,vvvJvv(GaGyvv"vv(GpvvPhG}<vv(GH)hGyvv(_vv+vvOI
(yvAvqv9Yv+v{Gyvav"v(ahGyvQvv9FvR)hGyv}vWvav(a(yvRGh*v9G:!vgvav9a)hGyv}vtv(qShG6FovQqGyvQsv+vu
(yvAvjvav+v?GyvgvAv=v9J|v#GyvMvQSv9!v?Gyv}vTvz

q
vJv?...EyvN).vvPyvx*vZv"vhG6FovQqGyvMv9U<vtv[

G6FovvQqGyvv}vvgvv+vv9QjCvv~yvvZvvuGyvvtvvavvhEPGGsvvAvv]vv)G}|vvQ<vv}vv9OqI:Yvvtvv?.h@vv}vvAvv9R$vvPgGyvvavvQ*vvtvv?
<vv]vv}vv9fGyvvJvvZvv(dfvvzvv)Gyvvzvv(fGyvvZvvJvv+vvKGyvv}vv}vv9Cvv{yvv7FovvQqGyvv}vvgvv+vv9Qj.h*vv"vvAvvHGyvvwvvDvv+vvQ|vv#
G6FovvQqGyvvQsvv+vvuhSvv9bGyvvwvvzvv>(Dog Leg)hGyvv}vvtvv(qSyvvzvvgvvtvv(O(Arch Voussoir)<vv%vvPg
GyvvvavvvQ*vvvtvvv?.vvvvPyvvvx*ovvv}vvvwvvv#yvvvWvvvQvvvv9Jsvvv[G6FovvvQqGyvvv}ovvvAvvvMvvvZvvvZvvv?@vvvtvvvO*vvv~G6FovvvQq|vvv#CFvvv{
fvvv}vvvzvvv+vvv9JGyvvvAvvvQ|vvv+vvv~hGyvvvZvvv+vvv9!vvv?vvvvAvvvGvvvO*vvvOhGFvvv%vvv?|vvvJvvvavvv?svvvavvv9QGJSvvv9!vvvB<vvv9!vvvwvvvQGS(St.

Pancras)G}!+t?p,y"Of.

Gy}d%Q

|vvGvv9dCyvv(GfG6FovvQqGyvv}ovv"vvAvvHpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOIhGSvvh.EP@vvAvvQGhMG}yvv(Gf<vv+vv#
G}YvvqvvQGyvv=vvQ@vvtvv9yvv,Gyvvqvv9@vvK(Buffs)hGyvvQ|vv9OjhG}YvvqvvQ|vvQhQG

k
<vv9}Ivv}vvQGyvvtvvQ!vvqvvzvv,Gyvvqvv9@vvK

hIvvAvv)G}Ivv}vvQGyvvqvv9svvhhG}RQbhGyvv=vv"vv,hG}RQbGyvv}vv9Fvv{Eyvv)GyvvTvv(GO,hPyvvx<vv"vv9Akfvvzvv)
!vv(YGyvvZvvzvvZvv9dhVvvQhWGyvvWvv,q,Eyvv)Fvv9!vv>E\vv9pvv9J|vv#G}Yvv=vvjvv?Ch@vvavv=vv+vvuGyvvQ|vv{
fvzv)hFv(gG6FovQq(Sand Facing).h*v}vwv#Cf@vwv(fG}yv(Gf|v(qIvOICh|ov"v(qfv?fvzv)
SvvavvKG6FovvQqIGyvv(GIvvOICh|ovv"vv(qfvv?|vv#BFovvQqIEyvv)CLvvQi.Ivv+vvE@vvMvvAvvzvvrCVvvwvv9dG6FovvQq

<vv+vv#Gyvv}vv]vv=vv(_vv?@vv}vv9|vv9
k

hGyvv}vvOhqQIGyvvJvvQha,h*vvMvvAvvzvvr!vvTvv+vvGvv%vv9<vv+vv#G}|vvzvvUGyvv"vv9fvv~
hGy}oQ|q{hGyg}+uGya+9J<JT>f}z+?GyAWw+{(GyWw{1.10).

h!vvdvvQG
k

:LvvAvv;ayvv(fG6FovvQq|vv#Opvvgvv?Eyvv)CLvvQipvv}vv#Gyvv}vv%vv~Cf@ovvMvvzvvbFvv+vvOG
k

<vgv]v%v9|vh<vgv̂,h*vqv]vv{Cf*vAv~vPyvxpv,Gyv}vZv"vhsv=v{QR|v%v9pv,_vQhO,Ch@vMvzvb
pvv,Gyvv}vv(svvh.hEfyvv~*vv"vvqvvPPyvvx<vvWvvwvv{vvv9amsvvO*vvdvv%vvQIvvRGefvvQn\vv,|vv#yvv(f|ovvMvv9yvvr
CCv"v9A@vQvv+v>G6FovQq.svO*vAvgvQqVG6FovQqGyv}ovQ|qv{yvAvzvrSvav(Iv&CCv"v9AGyvAvOGhdpv+v"vwvWvr
Gyvvzvv(fGyvvAvvJvvAvv,yvv7FovvQq, f

v
@vvWvvP*vv>Ivv(GaG6FovvQq<vvzvv(f<vv+vv"vv,q*vv=vvOhyvvzvv"vvdvvQCsvv{\vvQQG

k
.

hCvvv}vvv?fvvv9|vvv{|vvv%vvv~$vvv(GSvvvAvvvgvvv}vvv9dG6FovvvQqG}|vvvzvvvUpvvv,G}|vvv9vvvv#Gyvvv}ovvvgvvvQq\vvv?yvvvTvvv+vvv;f|vvv9A
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Gyvv}vvavvQ,|vvDvv{_vv=vv9JGyvv"vv(GpvvP(Cills)h_vv=qvv9JGyvvAvvZvv9h*vv#hGyvv}vvTvv9<vvK(Copings)<vvO:
k

|vv#
G6FovvQqGyvv=vvTvv+vvb,}f

v
$vvPGG}Lvv+vvQSvv+vvAvvWvvQqHGyvv}vv9Ah*vvAvv=vvtqvvh.vvv}vv9*vvGvv>Cf*ovv(\vvhG6FovvQq

Gyvv}ovvZvv"qvvh*vvOh*vv9
k

PhGyvvavv+vv9JGyvvgvv}vv+vvtvv?(GyvvWvvwvv{1.11)<vvJvv+vvE*vvwvv(fGyvAvGv(*vrEyvv)Cfvvzvv)
p+T}KGyAj]#ChGyAWtwu<T+;fGy}9Af#SaKGy="9AG6FoQqj.

(GyWw{1.10)GCG9dGyAtz+Ojy7FoQqGyZzZ9[hCy(G!&.
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(GyWw{1.11)BFoQq$(<w"R<Qh|\G}>QGy+Ohj.

*vvAvv(GpvvQG6FovvQqGyvv}ovvRFvvvH<vv}vvGvv9dhGSvvhhCyvv(GfvvvDvv+vvQI,h*ovvTvvAvvgvv}vv{CIvv+vv9!vv9
k

yvvAvvzCvv+vvQg
GyvGv}v9yv,(GyvWvwv{1.12)ChQ<qv}v9yv}vtv9h|vAv&GyvwvAv9<v?fvzv+v&.h*vZv"qvh$vPGG6FovQqpv,fv}vzv+v?
|vvv#|vvvQIvvvzvvvAvvv+vvv#@vvvWvvvAnvvv}vvv{fvvvzvvv)Vvvv,uChyvvv,qyvvv7FovvvQqGyvvv"vvvOjqIvvvAvvv)|vvvQIvvvzvvv?Gyvv"vv]vvH(Biscuit

Stage),h*vzv,Pyvx@vav=v+vu_v=vtv?Qsv+vtv?|v#_v;ARFv9Fv,Vvq
q
v9aCv~Vv+qv&|vQICLvQi.

vvv}vv9*ovv}vvwvv#Yvv"vv9fvvAvv&pvv,fvv}vvzvv+vv?|vv#|vvQIvvzvv?hGIvvOI,<vvJvv+vvE*ovvavvzvv)G6FovvQqGyvv"vvOjq<vvavv;A
Vvqv9aCv~*ovWv(i|vQIhGIvOI.h*vgvQVGyvZv9!vgv(fyv%vPGGyv"v(Y|v#G6FovQq|vGv9:

k
sv+v9Sv+v9

k

|vv#G}yvv(GfsvvO*vvZvv{pvv+vv&G:LvvAvv+vv9Qyvv}vvGvv9dG}yvv(GfGyvvWvv9|vv{(RAL Colour Range).

vv}v9*v}vwv#Cf*vwv(fG6FovQq|ovRFqvGv9
k

<v9yvwv9|v{Ch|vRFqvGv9
k

FvRFv+v9
k

,hfv9OI@vAv(GpvQG}Vvwv9d
GyM9Y?<JT>Gyaz>.

Ef
q

Gyvv}vv"vvdvvQGyvv}vvtvv=vv(d6F

ovvQqGyvv(GFvv%vv?hFvv(OI@vvWvv+vv+vvOg*vvMvv]vvgvv9fyvvzvvAvvtvv+vv+vv~fvv9OIhpvvtvv9
k

yvzv(Iv?|vQFvgv+v?|vTv9IvAv%v9:@vtv{
w

fv#m2 1<v}v(Fv>Gyv}vgv+v9Q(Pas 70: 2003),h@
o
vWv+qvO

$vvPgGyvvzvv(Ivv?pvv,Gyvv}vv(svvh<vv5FovvQqGJ@
o
vv"vvAvvtvv)fvvWvv(GFvv+vv9

k
h@vvWvv}vv{!vv}vv9PL|vv#Gyvvzvv(fhGyvvQG<vvb

hGyvv}vv;WhGyvv(Yvv;JGyvv}ovvtvvAvvQIvv?.h*vvGvv>Cf*vvwvv(fvvv{|vv9*ovvTvvz
q
vv~|vv#G6FovvQqhGyvvWvvjvv{

|

o
a9<t9

k
<gOPyxyAzxGyz(I?Gy}QFg+?.
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(GyvvWvvwvv{1.12)BFovvvQq|vvvRFvvvvH,ChGfmJ
o
vvvAvvv9QIh|vvv"vvvRdC_vvvzvvvTvvv,qpvvv,yvvv"vvvOf,V

o
vvv+qvvvO|vvv#spvvv=

nvvv{VvvvQvvvv?<vvvQGhf

yzg}9QI.

GyO*}(|?

|t9h|?GyAG}qO<9yZt+h

*vvvvZvvvv"qvvvvrG6FovvvvQqpvvvv,hGIvvvvOI|vvvv#Cvvvv;Kpvvvv8vvvv9J$vvvv,:F2hF1hF0<vvvvJvvvvTvvvv>

|vtv9h|vAv&yvzvZvtv+vhhpvuGLvAv=v9Q|vgv+v9QjyvzvAvGv}wvO(GyvGvOhd1.3).hGyvqv8v?F2$v,Gyv(Iv+vOI
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Gyv}vtv9h|v?@v}v9|v9
k

yvzvAvGwv}vOhyvzvPh<v9f[yvzvGvzv+vO]Gyv}vAvwvQQ*v#pv,VvQhWG Vv=v9Y<v9yv}v9A.C|v9
Gyvvqvv8vv?F1pvv+vvwvv(fG6FovvQq|vv"vv%vv9|vvAvv+vv"vv9

k
,E:EPG@vvgvvQVyvvzvvAvvGvv}qvvOhGyvvPh<vv9fGyvv}vvAvvwvvQQ*vv#pvv,

VvvvvQhWG Vvvvv=vvvv9Y.h<vvvv9yvvvvAvvvv9yvvvv,pvvvv{f
q

pvvvv8vvvv?G6FovvvvQqF1*vvvvGvvvv>C:@vvvvTvvvvAvvvvgvvvv}vvvv{pvvvv,GyvvvvJvvvv9:J
Gyvv}vvgvvQq\vv?vvvDvv+vvQG

k
,|vvDvv{@vvJvvBGyvvavv=vvtvv9JGyvv}vv9!vvgvv?yvvzvvQ_vv(<vv?h@vvZvv9h*vv#GyvvWvvQpvv9JhBFovvQq

Gyvvavv=vv9JGyvvavvQpvv+vv?,hyvvwvv"vv&|vv"vv9Svv>yvvzvvGvvOQGfGyvvMvv9QFvv+vv?Gyvv}ovvJvv}vv+vv?|vv#G Vvv=vv9Y<vv9yvv}vv+vv9g
<vvAvvqvv9Yvv+vv{|vvtvv=vv(yvv?.C|vv9Gyvvqvv8vv?F0pvv+vvGvv>C:*vvTvvAvvMvvOeE:pvv,G}|vv9vvv#ivv+vvQGyvv}vvgvvQq\vv?Ch
Gy}J}+q?<wT(IChGy}TAMO|?OGLz+9

k
.

GyGOhd1.3@Z"+r|t9h|?GyAG}wO/GyPh<9fhGy}oJA(i
|#Gy}zKGyq9f{Gy}Jz(dp,G6FoQqGyZzZ9y,

p8?GyAJ}w{|t9h|?GyAG}wO/GyPh<9f

F2Gy="9A|ogQqVyWQhWs9S+?

F1Gy="9A|ogQqVyWQhW|A(Sa?

F0Gy="9Ai+Q|ogQqV

GCJA(iGyq9f{|#GCzKGyPGF>

S2Y(O*(e/<(@9S+(e0.06 %|j"+R*(e0.03 %

S1Y(O*(e/<(@9S+(e0.17 %|j"+R*(e0.08 %

S0:@(FO|Aaz=9J

|JA(iGy}zKGyPGF>

*ovJvOvO|vJvAv(iG6FovQq|v#Gyv}vzvKGyvPGFv>pv,Cv;Kpv8v9J:|ov"vMvqv̂(S2)hfv9Oj

(S1)h|vvvvv#OhfIvvvvvOhO(S0)(GyvvvvvGvvvvvOhd1.3).h@
o
vvvvvgvvvvvavvvvv)yvvvvvzvvvvvqvvvvv8vvvvvAvvvvv+vvvvv#S2hS1GyvvvvvJvvvvvOhO

GyvvtvvZvv(iyvvzvv}vvJvvAvv(i|vv#|vvzvvKGyvvZvv(O*vv(e/Gyvv=vv(@vv9Svv+vv(ehGyvv}vvjvv"vvR*vv(e.EP*vvz@vv,Gyvv}vvJvvAvv(i
Gyvv}pvvzvvJvv,|vv#GyvvZvvzvvZvv9dGyvvavv=vv+vvgvv,Ch|vv#!vvAvv9FvvHG:IvvAvvQGbfvv"vvOGyvvWvv,q.Ivv+vvE*vv}vvwvv#Cf
@

o
vvTvv=

x
vv>G}|vv;MGyvvPGFvv=vv?@vv}vvz

w
vvJvv9

k
(Efflorescence)pvv,Ivv+vv#*ovv}vvwvv#Cf@vvAvvTvvQqHGyvvwvv=vvQ*vvAvv9J

(GyvvTvvzvvqvv9J)GyvvPGFvv=vv?|vv#G6FovvQqEyvv)Gyvv}pvv;WChCjvvvTvv(IpvvAvvTvv=
x
vv>nG!vvAvvqvv9Lvv%vv9Ch@vvqvvw

w
vvwvv%vv9.

pvv{PGGSvvAovvgvv}vv{G6FovvQqpvv,|vvwvv9f|ovvgvvQqV*vvGvv>Cf*ovvzvvZvvuG6FovvQq|vv#Gyvvqvv8vvAvv+vv#S1hS0

<QG<bm|#Gy}p;WG S}"A,Gy}
o
t9heyzTzq9J.
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GyA}z
w

K(c%(QGy}zKfz)SaKG6FoQq)

*vvvdvvv%vvvQGyvvvAvvv}vvvz
w
vvvKCIvvv+vvv9!vvv9

k
fvvvzvvv)Vvvvwvvv{_vvv=vvvtvvv9JCh<vvvtvvvh<vvv+vvv]vvv9Afvvvzvvv)SvvvavvvKG6FovvvQq

GyvvJvvO*vvEGyvv=vv"vv9A(GyvvWvvwvv{1.13).hSvv=vv>Pyvvx*vvgvv(OEyvv)QVvvKGyvvQ_vv(<vv?Gyvv}vvJvvAvv(*vv?fvvzvv)
G}|vv;MOGLvv{G6FovvQqhGyvv}vv;WEyvv)SvvavvJvv&Ivv+vvE*vvAvv=vvM

q
vvQGyvv}vv9A@vv9Qvvv9

k
C|vv;Ivv9

k
|vvAvv=vvzvv(QI.

hpv,GyvWvQhWGyvGv+qvOI@vMvAvqv,$vPgGyv=vtvh|v#Ohf@vzCv+vQ\v9Qpv,iv]v(fSv"v?.C|qv9fv"vO
@vgvQqVCVvjv9dG6FovQq<v9SvAv}vQGQEyv)OhQI|v#Gyv=nvzv{hGyvGvqv9apv{f

q
GyvAv}vz

w
vK*vROGO_v(Gd

Gyv(svB,h*vROGO@vQGvv~G}|v;MGyv}vAv=vzv(QIh@vAv}vO
q

O@vJvBGyvTvavK(GyvAv}vz
w
vKGyvRGIvr)|v}v9

sO*AT=v>p,@qAwBhF&G6FoQqCh@tWwQg.

GyA=t
w

h

svvvO*vvvAvvvzvvva
q
vvvNSvvvavvvKG6FovvvQq<vvv9 Svvv}vvv"vvvBpvvv,CCvvv"vvv9AGyvvvAvvvWvvv+vvv+vvvOCh*vvvQVvvvKGyvvvwvvvzvvvU|vvv#

Gyvvv}vvv;WGyvvvGvvvO*vvvO(GyvvvWvvvwvvv{1.14)hpvvv,vvvv;GyvvvJvvv9yvvvAvvv+vvv#@vvvGvvv>ERGyvvv?Gyvvvqvvv9Fvvv̂<vvv9yvvvqvvvQVvvv9I

hiTz&|#OhfEV=9YG6FoQq.

(GyWw{1.13)GyA}z
w

K.
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(GyWw{1.14)QV
r

KGywzUf^Vj{G6FoQq.

GyMZ9F[Gyq+R*9F+?y7FoQq

|A9!?|t9h|?Gy]jb
*vvAvv(p

v
vvQG6FovvQqGyvvZvvzvvZvv9yvv,Gyvvgvv9yvv,GyvvwvvDvv9pvv?(HD)<vv}vvtvv9h|vv?\vvjvvb(Compressive

Strength)<vv+vv#MPa 5hEyvv)|vv9*vvR*vvOfvvzvv)MPa 100.C|qvv9VvvQhWG:SvvAvvgvv}vv9dGyvvgvv9e

p,Gy}OG|+xGy}9!g?yzQ_(<?hG:SAg}9dGy%"OS,p%,|=+"?p,GyGOhd1.2.

hyvAvJvO*vOsv(I@vJv}wv{G6FovQq*ovTv(qivv;Gyv(Fv%v+v#Gyvgvzv(jhGyvTvqvzv,IvAv)*vAvTva
q
vJv9

h*vvAvv(GR*vv9@vv}vv9|vv9
k

,Cvv~*ovvTvvJvvuG6FovvQq|vv#Ohf|vv{ApvvQGivv9JGyvvAvvGvv9h*vvr.hfvv"vvO|vv9@vvwvv(f
GyvAvGv9h*vr|ovAvGxv%v?!vJv(G}fvzv)yvAv}v~fv"vOGyv=v"v9A@vJvTv>sv(IGyvTqvJvu(MPa)<v"v9Akfvzv)
|vvvTvvv9Ivvv?GyvvvAvvvJvvv}vvv+vvv{GyvvvZvvv9pvvv+vvv?.C|qvvv9EPGyvvv~*vvvAvvv~q|vvv{AGyvvvAvvvGvvv9h*vvvrhGyvvvqvvvQGivvv9JpvvvAovvvJvvvOvOsvvv(I
GyTJu<"9Akfz)Gy}T9I?Gywz+?y(F&G6FoQq.
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@WQ
wHGy}9AhG|AZ9Y&

*ovvvZvvv=vvvK|vvvTvvvAvvv(i@vvvWvvvQwHGyvvv}vvv9AIvvvQFvvv9
k

Ivvv+vvv#*vvvwvvv(fGyvvv}ovvvQGOGSvvvAvvvgvvv}vvv9dG6FovvvQqpvvv,
|vvOG|vv+vvx|vv9!vvgvv?yvvzvvQ_vv(<vv?,ChGSvvAvvgvv}vv9yvv&BFovvQqG

k
$vv"vvOSvv+vv9

k
.pvv9yvvJvvOhOGyvv}vv"vv9Svv=vv?yvv&|vv=vv+qvv"vv?pvv,

GyvvvvGvvvvOhd1.2.Ivvvv+vvvvE*vvvvAvvvvQGhMGyvvvvAvvvvWvvvvQwHfvvvv}vvvv(|vvvv9
k

|vvvv9<vvvv+vvvv#1%h35%.hsvvvvOIovvvvO
x

OJ

|vgvO:JG|vAvZv9UGyv}v9Ayv}ovgvdv~Y

ov"qv9YG6FovQqfvzv)C!v%v9Gyvtv+v~Gyvgvzv+v9GyvAv,svO@v|CvQpv,
fvv}vvzvv+vv?@vvWvv+vv+vvOG6FovvQq.pvv96FovvQqPh|vvgvvOdG:|vvAvvZvv9UGyvvgvv9yvv,*vvAvvWvvQqH<vv9yvv}vv9A|vv#Gyvv}vv;W
<vvTvvQfvv?,|vv}vv9*vvGvvgvv{Gyvv}pvv;Wivv+vvQy

n
vvOf<vv}vv9pvv+vv&Gyvvwvvqvv9*vv?yvv+vvTvv}vvK<vvAvvZvvJvv+vvKh\vvhG6FovvQq

|vvh@vvtvvO
w

eGyvvgvv}vv{.hfvvzvv)Gyvvgvv}vv(epvv{f
v

|vvgvvO:JG:|vvAvvZvv9UGyvv}ovv"vvMvvqvv]vv?(kg/m2 1.0-2.0

pv,GyvOsv+vtv?)@ovgvOw|v+vRIFv+vOI.pvqv,GyvavtvUGyvJv9QsvO*ov=vz
q
v{G6FovQqPh|vgvOdG:|vAvZv9U

Gyvvgvv9yvv,<vv}vv9A!vvdvv+vvrsvv=vv{@vvQvvv+vv=vv&,hyvvwvv#Cjpvv9Fvv̂|vv#Gyvv}vv9AsvvO*vvAvvTvv=vvv>pvv,@vvgvv(*vv~
G6FoQqp(bpQV?Gy};Wh*R*Op,LaQGyA}z

w
KhGyA=t

w
h:It9

k
.

IQv?GyQ_(<?hGyJQGQI

<vvgvvOfvv}vvzvv+vv?GyvvWvv,q<vv9yvv"vv9Q*vvAvvWvvQqHG6FovvQqQ_vv(<vv?
k

|vv#GyvvGvv(qh*vvAvv}vvOvO<vvWvvwvv{ivv+vvQ
fvwv(S<v"vTv=v?@vZv{Eyv)0.1%vvJvO

u
CsvZv).pv+ov"vZvKfv"vOFvPm<vz:*

ovTvAvgv}v{G6FovQqyv}vOI

CSvv=vv(fvv+vv#<vvgvvOGyvvWvv,qfvvzvv)G}svv{(|vvhC!vv&|vv#Gyvv}ovvgvvAvvQa<vv&G6fCf
q

fvv}vvzvv+vv?GyvvAvv}vvOwOivv+vvQ
Gyvvgvvwvv(S$vvPgsvvO@vvTvvAvv}xvvQ<vv}vvgvvOd|vvAvv"vv9svv[yvv}vvOI20Svv"vv?).C|qvv9GyvvJvvQvvv9JGyvv"vv9@vvGvv?|vv#
GyvQ_v(<v?hGyvJvQGQIGyv;Ivtv?pv}ovgvdv}v%v9fvwv(Sv?,h*ovTv}vK<vqv(GYv{@v}vOwO(hYv;JIvQvv?

(Movement Joints))<vvv}vvvtvvvOGQmm 1pvvv,Gyvvv}vvvAvvvQGyvvv(GIvvvO|vvv#V
o
vvvjvvv{G6FovvvQq,<vvvJvvv+vvvE

@vvvwvvv(fGyvvv}vvvTvvv9pvvv?<vvv+vvv#|vvvQGvvvvRGyvvvqvvv(GYvvv{m 10-12pvvv,GyvvvGvvvOQGfGyvvv}vvvJvvvZvvv(QI(Gyvvv}ovvvtvvv+qvvvOI)
(Restrained Walls)hm 15vvvvvvvJvvvvvvO

q
CsvvvvvvZvvvvvv).C|qvvvvvv9GyvvvvvvGvvvvvvOQGfivvvvvv+vvvvvvQGyvvvvvv}vvvvvvJvvvvvvZvvvvvv(QICh

Gyv}vJvZv(QIsvzv+v;
k

pv+vGv>Cf@vwv(fGyv}vTv9pv?m 7-8.vv}v9*vGv>Cf@vwv(fGyv}vTv9pv?<v+v#
pvv(GYvv{GyvvAvv}vvOwOG}pvvtvv+vv?12 m@vvtvvQ*vv=vv9

k
,}f

v
GyvvJvvQvvv?GyvvWvv9svv(yvv+vv?@vvwvv(f|vv#|vvQ@vv=vv?GyvvJvvQvvv?

!vvvqvvvTvvv%vvv9pvvv,G:@vvvGvvv9gG}pvvvtvvv,.hpvvv,GyvvvGvvvOQGfGyvvvMvvv9QFvvv+vvv?ivvv+vvvQGyvvv}ovvvTvvvz
q
vvvJvvv?hivvv+vvvQGyvvvJvvv9|vvvzvvv?

*vTv}vKCf@vwv(fGyv}vTv9pv?GyvtvZv(i<v+v#pv(GYv{GyvAv}vOwOGyvWv9sv(yv+v?m 15Gyv}vgv+v9Q:(NA

To BS EN 1992-2: 2006).

*ovv}vvwvv#Cf@ovvZvv"vvhpvv(GYvv{GyvvAvv}vvOwOGyvv]vvQhQ*vv?pvv,vvvDvv+vvQ|vv#Gyvv}vv=vv9!vv,ivv+vvQGyvvdvv9$vvQI
yvvzvvgvv+vv9f<vv(\vvh@vvqvv9Yvv+vv{|vvOQhSvv?Ch<vvJvv+vvE@vv=vvOhFvvRAG

k
|vv#GyvvAvvZvv}vv+vv~!vvqvvTvv&.hGyvv}vvwvv9f

Gyvv}ovv"vv9Svv>yvvqvv(GYvv{GyvvAvv}vvOwO*vvwvv(ffvv"vvOG@vvZvv9dVvvwvvzvv+vv#E!vvWvv9Fvv+vv+vv#|vvMvvAvvzvvqvv+vv#,vvvzf*vvwvv(f
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$v"v9c|ovAv9Lv}v?(Abutments)<v+v#GyvGvOQGfhG}fv}vOIChIv+vE*vAv=vOqdGQ@vqv9YGyvGvOGQCh
S

ov}vwv&.h<vO:
k

|v#Pyvx,fv"vOhFv(O@vqvZv+v{|v9pv,GyvAvZv}v+v~vv9!vgvav9pv9JCVvjv9dG6FovQq

ChGyvvvRhG*vvv9GyvvvOGLvvvzvvv+vvv?(Gyvvv}vvvgvvvwvvv(Svvv?)ChhFvvv(O@vvvQGFvvvgvvv9Jyvvvzvvv}vvvRGQ*vvv>Gyvvv}vvvavvvQ*vvv?,*vvvGvvv>
GSvAvgv}v9d|v9OI|v9yv8v?yvqv(GYv{GyvAv}vOwO,|vDv{Gyv=v(yv+vAv+v#GyvMvzv(j(Cellular Polythene)Ch

Gyvvv=vvv(yvvv,*vvv(Q*vvvDvvv9f(Polyurethane)ChGyvvvQivvv(IGyvvv}vvvavvv9_vvv+vvv?(Foam Rubber),}f
v

$vvvPg
Gyv}v(GOSv%vzv?G:!v]vjv9W.Iv+vE*vGv>Cf*vwv(f|vhGyv}v;WGyv}v9yvryvzvJvzv(d(GyvwvJvzv?)
|Qv>

l
:Yu|

n
Qf|D{Gy=(y,Szq9*OGyD"9F,(Two-Part polysulphide).

IQv?GyQ_(<?Gy"}(PF+?Gygw(S?=0.02%

GyJQv?GyJQGQ*?Gy"}(PF+?Gygw(S?=0.03%

GyJQv?GyJQGQ*?=1vvvv
5 - 8x10-6 deg C

Gy"9sz+q?GyJQGQ*?

@vvgvvAvv}vvOGyvv"vv9svvzvv+qvv?GyvvJvvQGQ*vv?}Vvvjvv9dG6FovvQqfvvzvv)GyvvwvvDvv9pvv?h|vvJvvAvv(iGyvvQ_vv(<vv?,E:
q

Cf
q

G6FovvvQqGyvvvZvvvzvvvZvvv9yvvv,fvvv}vvv(|vvv9
k

|vvv9$vvv(E:fvvv9RdIvvvQGQj\vvvgvvv+vvvr.h*ovvvtvvvOqeYvvv9!vvvgvvv(G6FovvvQq

Gyv"v9svzv+v?GyvJvQGQ*v?fv"vO|vJvAv(iQ_v(<v?|vgv+v9Qj5%}Vvjv9dG6FovQqGyv}vwvWv(pv?,h*v}vwv#
Cf*ga(GGy"9sz+?GyJQGQ*?f"O|JA(iQ_(<?1%}Vj9dG6FoQqGy}J}+?.

Ef
q

GSvvAvvgvv}vv9dG6FovvQq<vv"vv9svvzvv+vv?IvvQGQ*vv?|vvAvv(Svvavv?W/M K 0.96,|vv"vvdvv(|vv?!vv}vv(PFvv+vv?
|}z(AIGyAG(*rFRF+9

k
$,:

mm 102.5CVj9dBFoQq*?|#Ohf@z=+U(Fairfaced)

mm 50@G(*rY9am

mm 50_=t?f9Ry?|#<(y,*(Q*D9fGyt9S,(l= W/mK 0.023)

mm 100CVj9d<z(cLq+rGy(Rf(l= W/m K 0.15)

y(MFZ,fz)|9OI:Yt?y+q"?(Dabs)

@

o
ga)Gyt+}?W/m2 K 0.27=U

@

o
vvQGhMGyvv"vv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvv7FovvQqGyvvZvvzvvZvv9yvv,<vv}vvJvvAvv(i5%Q_vv(<vv?fvv9OI<vv+vv#0.65

h1.95 W/m K
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|t9h|?Gy"9Q

G6FovQqGyvZvzvZv9yv,|ovtv9heFv+qvOyvzv"v+vQGf<v}vJv9pvdvAv&fvzv)Cv=v9@pv&h@v}v9Svwv&hLvZv9Fv[

fvRyv&.h*v=v+qv#Gyv}vgv+v9Q(BS 5628 -3 2005)Cf
v

<v"v9Ak|v#G6FovQqGyvZvzv>GyvJv}qv9d<vTv}v9vv?
mm 100hmm 200fvvzvv)GyvvAvv(Gyvv,*vv||qvv#120Osvv+vvtvv?h360Osvv+vvtvv?|vv#|vvtvv9h|vv?Gyvv"vv+vvQGf.

h*vvvZvvv"vvvvrG6FovvvQqGyvvvPj@vvvtvvv{pvvv+vvv&Gyvvv}vvv(GOGyvvvgvvv]vvv(*qvvv?fvvv#1%@vvvzvvvtvvv9Fvvv+vvv9
k

<vvv9yvvvQ|vvvRA1pvvv,
GyAZ"+rG}hQh<,p,|9*Agz

q
u<}t9h|?Gy"+QGf.

GyMZ9F[GyZ(@+q?

@vvgvvO
w

CVvvjvv9dG6FovvQqGyvvGvv+qvvOIGyvv"vv(fvv+vv?Ivv9FvvRG
k

pvv9fvv;
k
yvvzvvZvv(JGyvv}vvJvv}vv(dpvv,Gyvv%vv(GA

VvQ*vav?
n

fvOehFv(OpvQGiv9JLv;dGyv}v;W*v}vQwpv+v%v9GyvZv(J.h*vGv>Cf@vwv(fFv}v+vh
hYvvv;JG6FovvvQq|vvvMvvvAvvv(|vvv?h@vvvGvvv9h*vvvqvvv&|vvv}vvvzvvv(AIyvvvAvvvJvvvtvvv+vvvuGyvvvwvvvAvvvzvvv?Gyvvv]vvvQhQ*vvv?pvvv,hIvvvOI
Gy}T9I?h@G"w>|T9QGJyz%(GA.

fv"vOGyvAvtv9_vh<v+v#FvOGQ<vzv(cGyvqvGv(IGyvqv9Yv{hFvOGQ<vzv(chBFovQqLv9QFv,*vGv>
Eiv;bpvGv(IGyvGvOGQGyvqv9Yv{<vJv9FvR|nvQf,pv{PGvv9!vBGyvqvGv(IGyvMv9QFv+v?iv+vQ|v}vzv(AIm
@v}v9|v9

k
<vgv9RdIvQGQjpv;*ov}vwv#@vMvqv+vrG!vAvtv9dGyvZv(J<v}v9*vAv}v9Vv)|vhVvQhWG}OGA

Gy}oJO
v

OIp,s(GfOGy="9AyzGRAE.

C|qv9G|vAvZv9UCVvjv9dG6FovQqyvzvZv(Jpv,|vGv9dGyvAvQOwOGJGyvgv9O*v?pv}v"ovMvqv̂Eyv)
IvO
u

|v9h*vAv"v9sv[CvvDvQ<v9SvAvgv}v9d_v+v"v?vvDv+vqv?Ch_pv;A.hfvzv)vv{
u

,pv{f
q

GSvAvgv}v9dGyvav+v"v?
GyvvJvv9FvvRIyvvzvvZvv(JChE\vv9pvv?Ivv9FvvR|ovv"vvqvvZvv{|vv#Cyvv(GMGyvvGvv[

qGyvv}vvOfvv(e<vv}vv9OI|vv9Yqvv?
*oJTq#|#fRdGyZ(J.

\

n
=

r
bGyG(OI

*vvTvvAvvMvvOevvvDvv+vvQ|vv#Y

ovv"qvv9YG6FovvQqGyvv+vv(e!ovvdvv~n\vv}vv9fGyvvGvv(OI@vvzvv=vv+vv?
k

yvv}vvgvv9*vv+vvQGyvvGvv(OI
GyvDv9<vAv?(Consistent Standards)GyvAv,*vAvavz

v
v=v%v9GyvR<v(f.h$vPG|v9*vqvQVfvzv)Gyv}ovZv"qvgv+v#

@vv(Cvv+vvuvvv{EFvvQGAG@vv%vv~Gyvvgvv}vvzvv+vv9@vv+qvv?hh\vvh|vvgvv9*vv+vvQ@vvMvv]vvhyvv%vv9|vv"vvAvvGvv9@vv%vv~.@vvApvv~
w

|vvQGsvv=vv?

Gyvv"vv(fvv+vv?<vv9yvvGvv}vvh<vv+vv#!vvdvv9e|vvQGsvv=vv?PG@vv+qvv?OGLvvzvv+vv?h|vvgvv9*vv"vvAvv+vv#Eyvv)CQ<vvh|vvgvv9*vv"vv9JGfvvAvv=vv9_vv+vv?
|

ovTvAvtvz
q
v?pv,GyvTv"v?.h@vMv]vhvv{

t
|v#|vJvAv(*v9JGyv"vWvQGJGyvqv"v+v?hGyv}v"vAvGv9J!vqvTv%v9yv%vPG

GyAOs+u.
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G6FoQqGyZzZ9y,i+QGy}W(j(Gyz
v
=p#)

*ov"vAvHG6FovQqGyvZvzvZv9yv,iv+vQGyv}vWv(jqGyv}ovgvO
q

yv;SvAvgv}v9:JGyvOGLvzv+v?iv+vQGyvJv}qv9yv?
|vvv#YvvvzvvvZvvv9dCsvvv{

q
|

ovvv;A|vvv?yvvv7FovvvQqGyvvv}vvvgvvv+vvv9QjGyvvv}vvvWvvv(jq.pvvv96FovvvQqGyvvvAvvvQG<vvv,*vvvAvvvavvvz
q
vvv>pvvvtvvvb

GSvvvvAvvvv%vvvv;vvvvv9
k

|

ovvvv"vvvvMvvvvqvvvv]vvvv9
k

|vvvv#Gyvvvvavvvv9svvvv?yvvvv+vvvvGvvvvr
q

,hyvvvv&GIvvvvAvvvv}vvvv9:Jfvvvv9yvvvv+vvvv? fvvvv9OIGyvvvvAvvvvOh*vvvvQ
(Recyclability).h*vvv}vvvAvvv9R<vvv}vvv"vvvh@vvvwvvv9C

o
vvvrGyvvvQ_vvv(<vvv?h@vvv"vvvdvvv+vvv~GyvvvQ_vvv(<vvv?Gyvvv"vvvTvvv=vvv+vvv?yvvvzvvv=vvv+vvv8vvv?

GyvvOGLvvzvv+vv?.vvv}vv9*vvGvv>Cf*ovv=vv"vv)G6FovvQqGyvvAvvQG<vv,<vv9yvvZvvzvvZvv9dCh<vv}vv;W|vv#GyvvwvvzvvUGyvv}vv9Fvv,
(Hydraulic Lime)Gyvvv}ovvvgvvvAvvvOdh*ovvv"vvv%vvv)(*ovvvwvvvTvvv))<vvvwvvvTvvv(I|vvvTvvv9|vvv+qvvv?(Breathable Finish)

vvv9yvvavv+vv#ChGyvvGvv[

qGyvvwvvzvvTvv,,Ch*ovvavvzvv)<vv9yvvwvvzvvUCh<vvavv;A!nvvqvv(P.h*vvWvv}vv{$vvPGGyvv}vv"vvAnvvH
G6FovvvQqGyvvv}ovvvDvvvt

q
vvv>Vvvv9svvv(yvvv+vvv9

k
E!vvv%vvv9AGJm|vvvzvvvTvvv9ACh|ovvvJvvvRvRIh<vvv}vvvtvvv9Svvv9Jmm 220x105x67

hmm 220x105x133(GyvvWvvwvv{1.15).h@
o
vvQGhM|vvAvv9!vvAovv&fvvzvv)Gyvv]vvjvvb<vv+vv#2.9hIvvAvv)3.8

Mpa.

(GyvvWvvwvv{1.15)G6FovvvQqivvv+vvvQGCWvvv(j(Gyvvvz
v
vvv=vvv#)hGyvvv=vvvzvvv(civvv+vvvQGCWvvv(jq.GyvvvZvvv(QI<vvv{Pf(Ibstock Brick

Ltd).

G6FoQqGyZzZ9y,Gy}TAZzK

*ovvv"vvvAvvvtvvv)G6FovvvQqGyvvv}ovvvTvvvAvvvZvvvzvvvKivvv9yvvv=vvv9
k

}Svvv=vvv9HFvvv}vvv9yvvv+qvvv?,ivvv+vvvQCf
q

|vvvdvvv%vvvQg:*vvvwvvvqvvv{
O*vv}vv(|vvAvv&.h|vvtvv9h|vvAvv&yvvzvvGvvzvv+vvOivv+vvQCvvv+vvOIfvvzvv)hFvv&GyvvMvvZvv(Uh:*vvZvvzvvKGLvvAvv=vv9Qfvv+qvv"vv?
|v#CFv{@vZv"v+vrvv9|v{GyvWvJv"v?.h*v}vwv#Cf*vAvqv9hJGyvJvGv~G |v=vQG_v(Qjyv%vPGG6FovQq

vvDv+vQG
k

,pvtvO@vwv(f<vgv̂Gyv}v(GO|vzv(Cv?
k

<v9yvwv=vQ*vAv9JChsv9<vzv?yvzvAv}vz
w
vK|v#G}|v;MGyvPGFv=v?

GyvvAvv,G|vvAvvZvvAqvv%vv9.h|vvhPyvvxpvv{f
v

LvvZvv9Fvv[|vvAvv9!vv?G6FovvQqGyvv}ovvTvvAvvZvvzvvKhG|vvAvvZvv9Yvv&Gyvv}vv9A
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|vv"vv9Svv=vv?
l

yvvzvv=vv"vv9Afvvzvv)Gyvv}vvTvvAvv(iGyvv}vvJvvzvv,(Domestic-Scale Construction).h*ovvgvvOqBFovvQq

GyvQYvrGyv}vTvAvZvzvKGyvPj@vgvQqVSv9<vtv9
k

yvzvGvzv+vOPGO*v}v(|v?m|vtv=v(yv?,C|v9BF
ovQqGyvGvOQGf

ptO:*w(f|g}xQG
k

EPG|9GSAog}{yzQYr.

V

o
vv+xvvOJ|vv|LvvQG

k
<vvgvv̂G}<vv"vv+vv?<vv9SvvAvvgvv}vv9dGyvv}pvv;WGyvvwvvzvvTvv,,<vv9yvvAvvJvvO*vvO|vv#CFvv{

GIvAv}v9dEfv9OI@vOh*vQG6FovQqGyv}pvAvQjpv,!v%v9*v?Gyvgv}vQGyv}vqv+vOyvzv}v=v"v).}f
q

ERGyv?Gyv}v;W

GyvwvzvTv,fv#G6FovQqCSv%v{<vwvDv+vQ|v#ERGyv?|v;WG Sv}v"vBGyv=v(Q@v;!vOjGyvJvO*vE.pv}v#
CYvv{2500|vvzvv+vv(fBFovvQqI*vvGvvQj@vvqvvwvv+vvwvv%vv9vvv{fvv9epvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI@vvtvvQ*vv=vv9

k
:

*ovTvAvZvzvKE:!vJv(5%pvtvb,pv,Iv+v#*ovTvJvu!vZvrPyvxGyvgvOO@vtvQ*v=v9
k

yv+ovTvAvgv}v{|v9yv8v9
k

Yz=9

k
.

CVj9dG6FoQq

CVj9dG6FoQqGyZzZ9y,
yvvzvvQ<vvbhypvvzvv(fGyvv}pvv;WhyvvWvvwvv{Gyvv(Yvv;J@vvzCvv+vvQ<vvZvvQj|vv%vv~pvv,CVvvjvv9dG6FovvQq.

h*v}vwv#@vzvv+vO@vzCv+vQPyvxvvz
x
v&vvzIvO|vgv9yv~Gyv=v"v9A,Ch@vtvzv+v[CCvQGyv}pv;WGyvQG<vbyv7F

ovQq

Eyvvv)GyvvvJvvvOqG}O!vvv).C\vvvr
r

Eyvvv)PyvvvxCf
q

GSvvvAvvvgvvv}vvv9dG6FovvvQqGyvvv}ovvvAvvvgvvvO
x

OG}yvvv(Gf|vvvhCyvvv(Gf
|

ovwv}vzv?Ch|ovAv=v9*v"v?yvzvRhG*v9hGyvJv(GahG}
o
_vQhIvAv)GyvAvZv9|v+v~Gyv}v"vJv(@v?*v}vwv#Cf

r
*ovgvav,

@vzCv+vQG
k

$v9Fv;
k

pv,Gyv}vdv%vQGyvgv9eyvzv=v"v9A.vv}v9Cf
q

GyvAvzCv+vQGyvDov;Cv,G}<vgv9Oyvzv}vOG|v+vxGyv}ovTv"vv"v?
hG}_v"v9aGyv=v9QRI*vtvOqeyvzv}ovZv}qv~p

o
vQYv9

k
CvvDvQ:SvAvjv;d@vzCv+vQGyv]v(AhGyvdv{

x
.Ef

v
<vQhRG

k

<vvv}vvvtvvvOGQmm 10-15*vvvwvvvqvvv,fvvv9OIk fvvvavvv9AG}CvvvQGyvvv=vvvZvvvQj|vvv#OhfGyvvvAvvvTvvv=wvvv>pvvv,R*vvv9OI
GyvvAvvgvvQwVyvvzvvAvv=vvt

w
vvhChGyvvAvvzvvr<vvTvv=vv>GyvvZvvtvv+vvh.h*vvgvvavv,V

o
vvjvv{G6FovvQqGyvv}ovv"vvJvv"vv,(Curved)

Gyvv}ovvWvv+vvvO<vv5FovvQq_vv(yvv,q|

ovvAvvGvv9!vv>|vv"vvdvvQG
k

Fvv=vv%vv+vv9
k

h|ovvgvvz
v
vvtvv9

k
*nvv=vvQR<vvWvvwvv{Lvv9Upvv,Gyvv]vv(A

Gyvv}vv9Fvv{(Oblique Light).*ovv}vvwvv#vvvPyvvxEfvvavv9A|nvvgvvzvv~<vvZvvQj<vvAvv=vvO*vv{Gyvv=ovv"vv+vv?Gyvv}ovv"vvJvv"vv+vv?
GyvvZvvjvv+vvQIG}svvavv9Q<vvAvvQ@vv+vv>@vvWvv+vv+vvOG6FovvQqfvvQr\vv+qvv9

k
vvv=vvO*vv{fvv#GSvvAvvgvv}vv9dG6FovvQqGyvv}ovv"vvJvv"vv,

Gyw=+QGytaQ.

*ovvv=vvv+qvvv#Gyvvv}vvv"vvvdvvvQGyvvvMvvv9QFvvv,yvv5Ivv+vv9AGyvvtvv(_vv,yvvv}vvv=vvv"vvv)Gyvvv}vvvzvvvwvvv?GyvvvAvvv9<vvvhyvvvGvvv9|vvvgvvv?Oh
|v(!vAvqv(QJ,<v}vO*v"v?:*vTvAvQ(The Gothic Revival exterior of the Queens Building

De Montfort University, Leicester)(GyvvWvvwvv{1.16)GyvvAvvzCvv+vvQGyvv=vvZvvQjyvvWvvjvv{G6FovvQq

Gyvv}ovvAvvgvvOOG}yvv(Gfhyvv=pvv"vv9@vv&GyvvMvv9Yvv?(Voussoir Specials).h*vvTvvAvvqvv+vvO$vvPGGyvv=vv"vv9AGyvvgvv9yvv,
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Gyvwvqv9AI|v#Gyvav9sv?Eyv)CsvZv)IvOqpv,G \v9AIhGyvAvOpv8v?hGyvAv%v(*v?Gyvav=v+vgv+v?,h*vTvAvgv}v{
GyvGvOQGfGyvJvGvQ*qv?GyvTv}v+vwv?yvzvAvMvqv+vr|v#OQFv9JGyvJvQGQIGyvgovzv+v9hGyvO!v+v9.C|qv9Gyv}v;W
GyvvPj*vvAvv}vv9Vvv)|vvhGyvv=vv"vv9AG6FovvQqjGyvvMvv9QFvv,G}Ivv}vvQGyvv}ovvQFvv9!vv,pvv+vvMvvq

x
vvr|vv#GyvvAvvzCvv+vvQ

Gyvv=vvZvvQjyvv7FovvQqGJGyvv}vvqvvQOIh*ovvgvvavv,|vvdvv%vvQ|ovvTvva
q
vvJvv9J<vvO:

k
|vv#GyvvGvvOQGf.hsvvO@vvJvvt

v
vvu

Pyvx<vAvzCv+vQGyvzv(fhGyvdv{GyvPj@v}v"vJv&Gyv}vgv9yv~Gyv}ovAvgvO
x

OIG}yv(GfhGyvav"vrGyv}vAv"v9Svtv?|vh
pvvAvvJvv9JGyvvAvv%vv(*vv?hG}<vvQGL.hsvvOGLvvAvv+vvQG6FovvQqGyvvMvv9Uh@vvqvv9Yvv+vv{GyvvQvvv9FvvRhG}

o
_vvQ<vvzvv(f

vv9O|v+v(eG}Iv}vQGyvgv}v+vuhGyvqv]v,Gyv}vZvqvQ(Cadmium Red And Silver Buff) cv%v9Q
GyA=9*#|hCy(GfBFoQq:*TAQV9*QG}I}QGy}o}+qR.

Gy}p;W

Gyvv}pvv;W\vvQhQj}Vvvjvv9dG6FovvQqyvvAvv(pvv+vvQSvvavvKG:Q@vvwvv9R(Bearing)yvv&hyvv+vvwvv(f
:Yvvtvv9

k
<vv+vv#G6FovvQqGJ.h*vvGvv>Cf*vvwvv(fGyvv}vv;WC\vvgvvr|vv#G6FovvQqIGyvv}ovvqvvQOIyvv+vv]vv}vv#

C:
q

@vvvTvvv=
x
vvv>C*vvv?IvvvQvvvv?:Ivvvtvvv?@vvvWvvvtwvvvtvvv9J|vvvQFvvv+vvv?pvvv,G6FovvvQq,|vvvhC!qvvv&svvvO*vvvwvvv(fyvvvzvvv}vvvR*vvvH

Gyvv]vvgvv+vvrFvvOG
k

CCvvQlfvvwvvTvv,pvv,O*vv}vv(|vv?GyvvWvvjvv{vvvz
x
vv&.pvvAvvAvvzy

v
vvrL

n
vvzvvavv?Gyvv}pvv;WE|

qvv9|vv#
|vvR*vvHESvv}vv"vvB/vvvzvvU/Q|vv{ChESvv}vv"vvBIvvGvvQj/Q|vv{ChESvv}vv"vvB/Q|vv{|vvh|vv9OqI
|

ovvzvvO!vv?.C|qvv9Gyvv=vvOGFvv{Gyvv}vv"vv9Svv=vv?yvv5Svv}vv"vvBGyvv=vv(Q@vv;!vvOjpvv}vv=vv+vv"vv?pvv,GyvvGvvOhd1.4hpvvtvv9
k

yvvzvv}vvgvv+vv9Q(PD 6678: 2005).hfvv"vvO|vv9@ovvgvv+vvvQGyvvMvvzvvavv?<vvJvvTvv>GyvvJvvGvv~,:<vvO
v

|vv#hFvv(O
@vTv9|vKpv,v

o
vAvzv?GyvQ|v{GyvQ_v>.h*v=v+qv#GyvGvOhd1.5G}Yv"v9aGyvMv}vTv?yvzvMvzvav?.h$v"v9c

Lvvvzvvvavvv?@vvvtvvvzvvv+vvvO*vvv?1:1:6(Q|vvv{:vvvvzvvvU:ESvvv}vvv"vvvB)(M4)hQ|vvvR$vvv9(iii)h$vvv,|ovvv;Fvvv}vvv?
fvv}vv(|vv9

k
hPGJO*vv}vv(|vv?yvvzvv}vv=vv9!vv,Gyvv}ovv"vvMvvqvv]vv?G:Q@vvqvv9Y,hyvvwvv#svvO*vvwvv(f|vv#G}pvv]vv{

GLvAv+v9Q|pv;WCsv(i}Vvjv9dG6FovQqGyv}vJvTv(<v?Gyv=ov"v+v?Ch|v#CFv{|vtv9h|v?Cvv=vQyvzvAvGv}qvO
<9yZt+hp,G}|9v#Gy}ogQv\?(Gy}wW(p?).

hpvvv,|vvv9*vvvAvvvgvvvz
v
vvvu<vvv9yvvv}vvv;WGyvv}ovvZvv}vvv~hpvvvtvvv9

k
yvvvzvvv}vvvgvvv+vvv9Q(BS EN 998-2:2005)pvvv{f

v

|v(GYvqv9@v&@vgvAqv}vOfvzv)COGFv&Gyv}vTvAv"vOEyv)|vAv9!vAv&fvzv)Gyv]vjvbM|vtvOQI<v}v+vjv9<v9Svwv9d
(MPa)fvv"vvOfvv}vvQ28*vv(|vv9

k
.h|vv#CFvv{C!vv(GYGyvv}pvv;WGyvv}vv(Yvv(pvv?*

ovvavvzvv>GyvvGvv}vvh<vv+vv#
!pvvTvv>Gyvv}vvwvv(

x!vv9JhGyvv}vvAvv9!vv?fvvzvv)Gyvv]vvjvvbfvv"vvOfvv}vvQ28*vv(|vv9
k
.h|vv#Gyvv}vv%vv~qfvv"vvOEfvv9OI

@vvwvvJvv+vv{CVvvjvv9dG6FovvQqGyvvtvvO*vv~Cf@ovv;Fpvv~|vvTvv9|vv+vv?
o

G6FovvQqLvvZvv9Fvv[

nGyvv}pvv;Wpvv,I
nvv=vvU

Gyvvv}vvv9A.}f
v

$vvvPG*vvv}vvv"vvvhp
n
vvvtvvvOGyvvv}vvv9A<vvvWvvvwvvv{|ovvvqvvvQW|vvv#Gyvvv}pvvv;Wsvvv=vvv{IvvvOhKG |vvv9$vvv?

(Hydratin)GyA,sO@AT=v>p,@GgwOGywJz?.
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GyGOhd1.4G S}"BGy}"9S>yz};W(PD 6678:2005)

G S}"BGCg+9QGyQ|R

ES}"B<(Q@;!OjBS EN 197-1CEM 1

ES}"B<(Q@;!Oj|t9heyzw=Q*A9JBS 4027

ES}"BGB=EGy=(Q@;!OjBS EN 197-1CEM II/A- S or II/B-S

ES}"BGyQ|9OGC
o
Aa9*QGy=(Q@;!OjBS EN 197-1CEM II/A- V or II/B-V

ES}"BG@+QGy=(Q@;!OjBS EN 197-1CEM II/A- LL(L)

ESv}v"vBIvGvQj(|v9yvr:fv]v(jiv+vQ

GywzU)

BS EN 413-1Y"rMC

ES}"BIGQj(vzU)BS EN 413-1Y"rMC

(GyvWvwv{1.16)CVvjv9dBFovQq@vR*v+",vvvv|v=v"v)GCzvwv?,Fv9|vgv?Oh|v(!vAvqv(QJ,:*vTvAvQ.GCgv}v9Q*v(f(Short

Ford & Associates)GyZ(QI:BQCQy+(!R.(Arthur Lyons)
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*vvTvv}vvKGSvvAvvgvv}vv9dGyvv}pvv;WGyvvwvvzvvTvv,q,vvv}vv9$vv(GyvvJvv9dpvv,|vv=vv"vv)|vv|SvvTvv?Gyvv=ovvJvv(K

Gyvvv=vvv+vvv8vvv+vvv?yvvvzvvv}vvv=vvv9!vvv,pvvv,ivvv9QSvvvAvvv(f,hG@vvvqvvv(QO(The Building Research Establishment

environmental building in Garston, Watford)<vvv{fvvv9OIGSvvvAvvvgvvv}vvv9dG6FovvvQq|vvv#FvvvO*vvvO
pvv,!vv%vv9*vv?OhQIIvv+vv9IGyvv}vv=vv"vv).}f

q
@vvOh*vvQG6FovvQqGyvv}ovvWvv+qvvO<vv}vv;Wsvv(j|vv#G Svv}vv"vvB

Gy=(Q@;!Oji+Q|o}w#
m

E:vQov9e.

@

o
vvvZvvv"vvvvrGyvvvQ|vvv9d|vvv#CFvvv{|vvvR*vvvHGyvvv}vvv;Wfvvv9OIhpvvvtvvv9

k
yvvvzvvv}vvvgvvv+vvv9Q(BS EN 13139:

2002)Eyvv)pvv8vv9J*ovvWvv9QEyvv+vv%vv9<vvRhL|vv#Csvvavv9QpvvAvvJvv9JGyvvjvvQ<vv9d$vv}vv9D/dh*vvO:ffvvzvv)
IvvvOhOGyvvv}vvvtvvv9SG}O!vvv)hG}fvvvzvvv)<vvv9yvvv}vvvz

q
vvv}vvvAvvvQfvvvzvvv)GyvvvAvvv(Gyvvv,.h*vvvGvvv>Cf@vvvwvvv(f|ovvvgvvvdvvv~

|vvtvv9Svv9JIvv=qvv9JGyvvQ|vv{|vv(Rfvv?
k

<vv+vv#GyvvJvvOq*vv#Gyvv}vvPvvv(Q*vv#.hCpvv]vv{@vvOQwFvv9JGyvvQ|vv{$vv,
mm 0\1hmm 0\2hmm 0\4hmm 0\8hmm 2\4hmm 2\8.fvvvv9OI

k*vvvv}vvvvQw<vvvv+vvvv#85

h99%|vv#GyvvQ|vv{|vv#Lvv;dGyvvqvvAvvJvv?Gyvvwvv=vvQiyvvzvvjvvQ<vv9d,vvv}vv9*vvGvv>Cf
r

*ovv}vvQv!vvJvv(0

h20%|vv#Lvv;dGyvvq
o
vvAvvJvv?GyvvZvvjvvQiyvvzvvjvvQ<vv9d.}f

v
GyvvAvvOQwFvv9JGyvvAvv,@vvJvvAvv(j!vv(Gfvv~CvvvDvvQ

(63|vv+vvwvvQhfpvv}vv9Ohf)@vvAvvavvz
v
vv>ESvv}vv"vvAvv9

k
CvvvDvvQyvvAvvJvvtvv+vvu!vvqvvUGyvv}vvAvv9!vv?hGyvvO*vv}vv(|vv?GyvvzvvAvv+vv#

*(p
x
Q$}9Lz+b|p;W|

o
w9pr<}JA(iCs{|#GyQ|{Gy"9f~.

GyGOhd1.5@T}+9J|R*HGy}p;Wh@Z"+q&

@T}+?GC;WY"rGC;WQ|vvvvvvvvvvvv{:vvvvvvvvvvvvvzvvvvvvvvvvvvU:

ES}"B

Q|vvvvvvvvv{:ESvvvvvvvvv}vvvvvvvvv"vvvvvvvvvB

IGQj

Q|vvvvvvv{|vvvvvvvh|vvvvvvvzvvvvvvvOf:

ES}"B

(i)M121:0:3 - 1:¼:3

(ii)M61 :½:4 - 1:½:4:½1 : 2½ - 1 : 3½1:3 - 1:4

(iii)M41:1:5 - 1:1:61:4 - 1:51:5 - 1:6

(iv)M21:2:8 - 1:2:91 : 5½ - 1 : 6½1:7 - 1:8

(v)M11:3:10 - 1:3:121 : 6½ - 1:71:8

h|vv#Gyvv"vv9Ivv+vv?Gyvv}pvvDvv9yvv+
qvv?,*vvGvv>Cf@ovvZvv}vvv~G}Vvvjvv9dG6FovvQq*vv?<vvJvv+vvE@vv]vv}vv#Csvv{

svv[

u
yvv7FovvQq,hCf

r
*ovv=vv"vv)<vvgvvQV|vv(IvvvOyvvzvv(Yvv;Jh<vvAvv"vvTvv+vvtvv%vv9Vvv9svv(yvv+vv9

k
(Perpends).

h*vvvGvvv>Cf*ovvvJvvv9pvvvefvvvzvvv)Vvvvjvvv{G6FovvvQqpvvv,CCvvv"vvv9AGyvvv=vvv"vvv9A!vvvdvvv+vvvqvvv9
k

h|vvvJvvv}vvv+qvvv9
k

|vvv#Gyvvv}vvvavvvQ
hGyvvZvvtvv+vvh,hPyvvxyvvzvvAvvtvvzvv+vv{|vv#|vvMvv9_vvQC\vvQGQGyvvZvvtvv+vvhhGyvvAvv=vvtwvvhhGyvvAvv}vvz

w
vvK.h*vv}vvwvv#Cf

@

o
vavzv)CVvjv9dG6FovQqLv9QFv+v9

k
Ch@

o
vzv=vvU<v9yv=v;SvAvQOGLvzv+v9

k
EPG@v(p

q
vQGyvQ<vbGyv}v+vwv9!v+vwv,|v#
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_vvQ*vvuGyvv(Yvv;JGyvv}vv"vv9Svv=vv?ChGSvvAvvgvv}vvzvvBBFovvQqGJQ<vvb(Keyed Bricks).h|vv#CFvv{
Efvv9OI@vvwvvJvv+vv{CVvvjvv9dG6FovvQqGyvv}vv(Fvv(OSvv9<vvtvv9

k
|vv#Gyvv]vvQhQjCf*vvAvv}vv9Vvv)Q|vv{Gyvv}vv;W

<vvgvv"vv9*vv?|vvhGyvv=vv"vv9AG}Yvvzvv,hCf*vvTvvAvvgvv}vv{Gyvv}vv;WGyvvwvvzvvTvv,Ivv+vvEGSvvAvvgvv}vv{pvv,GyvvAvvWvv+vv+vvO
G}Yz,.

GyQ<b

*vv=vv+qvv#GyvvWvvwvv{1.17@vvzCvv+vvQGyvvQ<vvbpvv,CVvvjvv9dG6FovvQq.pvv9yvvQ<vvbGyvvavv(yvv,q$vv(Gyvv}vvgvv+vv9Q
G}Svvvv9SyvvvvzvvvvGvvvvOQGfPGJGyvvvvqvvvvGvvvv(GJ(Cavity Walls),hfvvvv9OI|vvvv9*vvvvTvvvvAvvvvgvvvv}vvvv{@vvvvQ@vvvv+vvvv>
GyvAvQGvv>Gyv"vZvqv,(Half-Lap Bond),iv+vQC!qv&*v}vwv#@vJvtv+vuR*v9OIpv,Gyv}vdv%vQG}

o
pvtv,

<vvQ<vvbCsvv{|vv#svv+vv9Svv,<vv9SvvAvvMvvOGeCQ<vv9YChCCvv;KBFovvQqGJ.hpvv,CVvvjvv9dGyvvZvv+vv9!vv?GyvvAvvQGCvv+vv?
svvO*vvwvv(f|vv#Gyvv]vvQhQjGSvvAvvgvv}vv9dC!vvZvv9aBFovvQqGJ(svvavvhfnvvQ\vv+vv?)yvvAvvAvv}vv9Vvv)|vvh|vvdvv%vvQ
GyvQ<vbpv,GyvGvOQGfG6FovQq*v?Gyv}ovZrv}vAv?.h$v"v9cE|vwv9!v+v?@v"v(*vhCvvDvQ<v9yv"vTv=v?Eyv)GyvGvOQGf
Gyvv}vv|y

q
vvqvv?|vv#Yvvr

q
BFovvQqhGIvvO,hCvvvDvvQ$vv9Vvv+vv(fvv9

k
GyvvQ<vvbG !vvGvvzvv+vvRjhGyvvQ<vvbGyvvqvvzvv}vv"vvwvv,.

Ivvv+vvvE*vvvTvvvAvvvgvvv}vvv{GyvvvQ<vvvbGyvvv}vvvwvvv9pvvvrG !vvvGvvvzvvv+vvvRjhGyvvvqvvvzvvv}vvv"vvvwvvv,<vvv9yvvvOQFvvv?G}hyvvv)yvvvGvvvOQGf
GyvJvOGFvu,GyvPj*v]v~wfvOOG

k
Cvv=vQ|v#G6FovQqGJGyvav(yv+v?,yvAvWv+v+vOGyvGvOQGfGyv}v|y

v
vqv?|v#

YvvvrhGIvvvO|vvv#G6FovvvQq,}f
v

G svvv;d|vvv#fvvvOOG6FovvvQqGJGyvvvgvvvQ\vvv+vvv?*vvvTvvv%qvvv{@vvvWvvv+vvv+vvvO
FvvvOGQfFvvv}vvv+vvvzvvv?Gyvvv(Fvvv&|vvv#GyvvvGvvv9!vvv=vvv+vvv#(:@vvvJvvvAvvv9LEyvvv)@vvvzvvv=vvv+vvvU)(Fairface).h@vvvwvvv(f
yvv(Ivv9JCVvvjvv9dG6FovvQq<vvRLvvQpvv?|vvAvvgvvQqFvv?(GyvvQ<vvbGyvv}ovvAvvQGvvv>Raking Bond)Ch@vvwvv(f
Gyv}vOG|v+vxGyv}vTv"vv"v?fvzv)Vvwv{Sv#xGyvwvzv>(Dog Tooth)h$vPg*v}vwv#Cf@v(y

q
vO|vgv9yv~

|}Ag?v}9$(GyJ9dp,G}Vj9dG6FoQq*?|#Gyg%OGyq+wA(Qj.

pvv,vvv{
x

G}Vvvjvv9dG6FovvQq*vv?PGJGyvvqvvGvv(I*vvGvv>GSvvAvvgvv}vv9dCQ<vvavv?yvvzvvGvvOQGf(Wall

Ties)|vvZvv"qvvgvv?|vv#Gyvvqvv(:PGyvv}ovvjvvzvvqvv#ChGyvvqvv(:Pivv+vvQGyvvtvv9<vv{yvvzvvZvvOCChGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#
(Polypropylene)h|vvvavvv9<vvvtvvv?yvvvzvvv}vvvgvvv+vvv9QBS (EN 845-1: 2003)h*vvvGvvv>Cf@vvvQv

q
vvv>_vvv=vvvtvvv9

k

yvzv}vgv+v9Q(BS 5628-3: 2005)<v9QRIEyv)CSvqv{h|vTvAv(*v?Ch|v9Fvzv?!vJv(G}Svqv{(25c)

<vvv9@vvvGvvv9gGyvvvavvv=vvvtvvv?GyvvvMvvv9QFvvv+qvvv?.h@vvvZvvv"qvvvrCQ<vvvavvv?GyvvvGvvvOQGffvvvzvvv)C!vvv}vvv9W|vvv#1Eyvvv)4hpvvvu

Gyvv}vvgvv+vv9Q(BS 5628)<vvJvvTvv>|vvAvv9!vvAvv%vv9hGSvvAvvgvv}vv9yvv%vv9Gyvv}vv"vv9Svv>,h@vvgvvAvv}vvOC_vv(Gyvv%vv9fvvzvv)
fvvQVGyvvqvvGvv(I(GyvvGvvOhd1.6).h@vv"vv[

qC!vvdvv}vv?Gyvv=vv"vv9Afvvzvv)GSvvAvvgvv}vv9dGyvv"vv}vvavv+vv#AhB.

pvv9yvv"vv}vvbA*vvWvv}vv{G}Q<vvavv?fvvzvv)Vvvwvv{pvvQGVvv?,C|qvv9Gyvv"vv}vvbBpvv+vvWvv}vv{G}Q<vvavv?Gyvv}vvDvvzvvDvv+qvv?
Gyvv}vvROhFvv?.h@vv(YvvvrG}Q<vvavv?Gyvv}vvZvv"vv(fvv?|vv#Gyvvqvv(:Pivv+vvQGyvvtvv9<vv{yvvzvvZvvOCyvvwvv{

x
Cfvv}vv9d

Gyvv=vv"vv9A.h*ovvtvvOvQfovv}rvvQLvvO|vvAvv%vv9G}O!vv)<vv"vvJvv(60fvv9|vv9
k

hpvvtvv9
k

yvvzvv"vvWvvQI(DD 140-2: 1987).
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h@vvAvv(GpvvQCQ<vvavv?FvvOQGf|vv"vvMvvqvv]vv?Gyvv"vv9svvzvv+qvv?GyvvJvvQGQ*vv?|ovvZvv"qvvgvv?|vv#Cyvv+vv9aGyvv=vv9RyvvBGyvv}vvQv
q
vv=vv?

(Composite Basalt Fiber)h:Yu|#QG@"G+9JG *=(vT,(Epoxy Resin).

(GyWw{1.17)Q<bG6FoQq.

fvvv"vvvO|vvv9:@ovvvJvvvt
x
vvvuhYvvv;JGyvvv}pvvv;WG}pvvvtvvv+vvv?GyvvvAvvv"vvvTvvv+vvvu<vvv+vvv#_vvv=vvvtvvvAvvv,Gyvvv=vvv"vvv9A*vvvGvvv>

GSvvAvvgvv}vv9dCQ<vvavv?|vv9Fvvzvv?Lvv9Yvv?<vv9yvvGvvOQGfPGJGyvvqvvGvv(I(Slope-Tolerant Cavity Wall

Ties).Ivv+vvE*vvGvv>Cf@nvvWvv=vvxG}Q<vvavv?GyvvGvvOGQ*vv?_vv=vvtvv?
n

Gyvvgvv9RdGyvv}vv(Fvv(OIpvv,GyvvqvvGvv(I
|vvvh_vvv=vvvtvvv?GyvvvGvvvOGQGyvvvOGLvvvzvvv+vvv?.hpvvv,Fvvv}vvv+vvvhG}Ivvv(Gd*vvvGvvv>Cf@vvv=vvvtvvv)GyvvvqvvvGvvv(IhGyvvvgnvvvRd

hG}Q<vvavv?ivv+vvQ|vvzvv(qCvv?<vvTnvvtrvvbpGyvv}vv;Whivv+vvQg|vv#Gyvv}ovvMvvz
q
vvqvv9J<vv9SvvAvvMvvOGeyvv(MhGb.Ivv+vvE

@vvTvvAvvgvv}vv{CQ<vvavv?GyvvGvvOQGfivv+vvQGyvv}vvAvv"vv9cvvQIyvvAvvDvv=vv+vvBG6FovvQq<vv9yvvMvvWvv>Ch|vvhCVvvjvv9dGyvv=vvzvv(c
Gyv}vgv}v9QjPjGyv(Yv;JGyv"vJv+vqv?.vv}v9@vJov"v)CQ<vav?GyvGvOQGfGyvAv,@vTv}vK<v9yvJvQvv?Ch
@vvv"vvvRyvvvuOGLvvv{!ovvvdvvv~Vvvvtvvv(b|vvvDvvv=qvvvAvvv?fvvvzvvv)EIvvvOi_vvv=vvvtvvvAvvv,G6FovvvQq,Ivvv+vvvE@vvvAvvv(GpvvvQCQ<vvvavvv?
GyGOQGfGyz(y=+?yQ<bG6FoQqGyGO*OEy)GyGOQGfGyt9F}?.
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(GyWw{1.18)CQ<a?G@OQGf.

GyGOhd1.6CQ<a?GyGOQGfIT>Gy}g+9Q(BS 5628-1: 2005)

Gy"}bGyvvTvv}vv9vvv?GyvvO!vv+9yvvzvvavv=vvtvv?

mm

GyvgvQVG:Sv}v,yvzvqvQGZ

mm

_(dGyQG<bmm

G}!vv}vv9W1Ch2Ch3Ch

4<vv9:fvvAvv}vv9Ofvv̂GAvv}vv{

GyvvvvvAvvvvvZvvvvv}vvvvv+vvvvv}vvvvv,hfvvvvvQV

GyqG(I

7575c4200

9076vvvv100225

90101vvvv125250

90126vvvv150275

90151vvvv175300

90176vvvv300mm50c|vvvvjvvvvQhSvvvv?pvvvv,

v{_=t?

|;Id9J:

Gyvv"vv}vvb1vvvv<vv"vv9A:yvv;SvvAvvgvv}vv9:JGyvvDvvtvv+vvzvv?.|vv"vv9Svv>yvv}vvgvvdvv~CVvvjvv9dGyvv=vv"vv9A<vv9SvvAvvDvv"vv9A
GyJ9:JGyA,*oA(s

q
hp+%9IQv9J@q9\z+?v=+QI

Gyvvv"vvv}vvvb2vvvv<vvv"vvv9A:GSvvvAvvvgvvv}vvv9:Jfvvv9|vvv?.|vvv"vvv9Svvv>yvvv=vvv"vvv9AIvvvAvvv)m 15pvvv(b|vvvTvvvAvvv(i
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G}QV,fv"vO|v9*vWv+vO_v=vtvAv9f<vTv}v9vv?|vAv}v9Cvzv?pv,|vGv9d150vvvv90mmSvQfv?GyvQ*vK
G}S9S+?GytZ(im\sec 31.

Gyv"v}vb3vvvv<v"v9A:CSv9Sv,.vv9yv"v}vb2hyvwv#SvQfv?GyvQ*vKG}Sv9Sv+v?GyvtvZv(iCsv{
|#m\sec 25.

Gyvv"vv}vvb4vvvv<vv"vv9A.yvv;SvvAvvgvv}vv9:JGyvvMvvqvv+vvqvv?.|vv"vv9Svv>yvvzvvTvvwvv#<vv9Q@vvqvv9YIvvAvv)m 10,

fvv"vvO|vv9*ovvWvv+qvvO<vv(Fvv%vv+vv#<vvZvv;<vv?hSvv}vv9vvv?|ovvAvv}vv9Cvvzvv?pvv,|vvGvv9d150vvvv90mm|vv"vv9Svv>
y}gd~GyGOQGfGyqG(IGyq9Yz?GyOGLz+?.

@M]hv{

w
Gy}(GYq9JyzAJtwu|#_Q*uGyJT9H.

Gya(dG}O!)GGy(GF>iQS&p,v{_=t?50mm.

*vvGvv>Cf@vv(\vvhCQ<vvavv?GyvvGvvOQGfpvv,Gyvvavv=vvtvv9J<vvTvv}vv9vvv?90mmChCvvvDvvQ<vv}vvgvvOd

2,5QG<byw{|AQ|Q<h.C|q9GyGOQGfG}s{So}w9
k

pAJA9LEy)CQ<a?CvDQ.

Gy};WGy}z(f
}yvvv(GfGyvvv}vvv;W@vvvzCvvv+vvvQfvvv}vvv+vvvupvvv,Gyvvv}vvvdvvv%vvvQGyvvvgvvv9eyvvvWvvvjvvv{G6FovvvQq,Ivvv+vvvE*vvvWvvvwvvv{

Gyvvv}vvv;W17%|vvv#|vvvTvvv9Ivvv?SvvvavvvKVvvvjvvv{G6FovvvQqpvvv,Ivvv9yvvv?GyvvvQ<vvvbGyvvvavvv(yvvv,|vvvhhYvvvzvvv?
|vvvgvvv+vvv9Q*vvv?10mm.h$vvv"vvv9c_vvv+vvvrhGSvvvh|vvv#Gyvvv}vvv;WGyvvv}vvvzvvv(qf<vvvzyvvv(GfLvvvqvvv+vvvqvvv?*ovvv}vvvwvvv#
GSvAvgv}v9yv&yv}v}v9Vv9Iyv(fG6FovQqChGyvAv=v9*v#|vgv&,<vJv+vE*v=vQRG6FovQqvv(IvOGJCh*v(IvvO
Vvvjvv{G6FovvQqv

o
vvz
w
vv&.h*vvJvvAvv(jGyvv}vv;WGyvv}vvzvv(qffvvzvv)Yvv=vvjvv9JLvv9|vvzvv?@

o
vv}vvRLpvv,Gyvv}vvZvv"vvh

<vv}vv(GYvvqvv9JOsvv+vvtvv?yvv]vv}vv9f|vvavv9<vvtvv?mhCvv+vvtvv?myvv~yvv(Gf<vv+vv#GyvvOpvvgvv9J.pvvzIvv+vv9!vv9
k

svvO*vv=vv%nvvB
Gyvv}vv;WG}Svv(O<vvAvvzCvv+vvQQV

r
vvKGyvvwvvzvvUEyvv)GyvvTvvavvK.h*vv}vvwvv#GSvvAvvgvv}vv9dGyvv}vv;WGyvv}vvzvv(qf

<vvWvvwvv{|ovv=vvAvvwvvQyvvR*vv9OIGyvvAvvzCvv+vvQGyvv=vvZvvQjyvvWvvjvv{G6FovvQq,<vv{hG<vvAvvwvv9Q@vvZvv9|vv+vv~fvvzvv)|vvtvv9_vvh
|v#Vvjv{G6FovQqGyv}v(IqvOGyvzv(f,Iv+vE*vGv>C:@vAvGv9hRvv}v+v?GyvZv=v9Z10%|v#hRf
G S}"B.

vvvPyvvx*vv}vvwvv#Cf@ovvgvvOqdCyvv(GfGyvv}vv;W<vv9SvvAvvgvv}vv9dLpvv]vv9H<vvgvvOGyvvGvvqvv9a,ivv+vvQCf
v

@vav=v+vuPyvx*vAvMvz
q
v{GyvTvavK<vvvvvp2mmpvtvb,h<v9yvAv9yv,*ovTvAvgv}v{PyvxCvvDvQpv,G}fv}v9d

Gyvvgvv;Fvv+vv?.C|qvv9G}yvv(GfGyvvOGLvvzvv?pvv,Yvv}vv+vv~GyvvGvvTvv~pvv%vv,CvvvDvvQO*vv}vv(|vv?|vv#@vvzvvxGyvvAvv,
@

o
az)fz)GyTa(M.

|t9_hGy(Y;J

Gyvv}vvGvv9dGyvv}vvgvv+vv9Qjyvv}vvtvv9_vvhGyvv(Yvv;J|ovv=vv+qvv#pvv,GyvvWvvwvv{1.19.h|vv#Gyvv}vv%vv~Cf
*vvwvv(fGyvv}vvgvv+vv9QGyvvQFvv+vvU$vv(Svv+vv;fGyvv}vv9Avvv,*ovv}vv"vvhG Vvv=vv9YGyvv}vvqvvQWyvvzvv=vv"vv9Ah|vv}vv9svvO
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*vvAvvTvv=qvv><vv{yvvJvv9bGyvv]vvQQ<vv&.EP*vvAvv~wfvv9OI
k

@vv"vvqvv+vvPhYvv;JG}Vvvjvv9dG6FovvQq*vv?|vvh@vvtvvOwe
fvvvv}vvvvzvvvv+vvvv?Gyvvvv=vvvv"vvvv9A.h$vvvvPgCQLvvvv[hCpvvvv]vvvv{_vvvvQ*vvvvtvvvv?}!vvvvv%vvvv9@ovvvvTvvvv=xvvvv>Csvvvv{G\vvvvavvvvQGHpvvvv,
pvvvQVvvv?Gyvvv}pvvv;W.Ivvv+vvvE*vvvAvvv~

qGyvvvAvvvwvvvJvvv+vvv{<vvvAvvvGvvvQ*vvvrGyvvv}vvv;WGyvv"vvOjq|vvv#Gyvvv(Yvvvzvvv?<vvvgvvv}vvvu
13vvvv20mm,*vvvvzvvvv+vvvv&Efvvvv9OI|vvvvzvvvv8vvvv%vvvv9<vvvv}vvvv;WFvvvvO*vvvvO.h*ovvvvgvvvvOwPyvvvvx|vvvv;Fvvvv}vvvv9

k
EPGyvvvv~*vvvvwvvvv#

<v9 |vwv9fGyvJvZv(dfvzv)Gyv}v"vdvQGyvdv9$vQjqfv"vOGyvAvQvv+v>|v=v9VvQI,vvzf*vwv(fGyv}vavzv(H

!}(PF9
k

|gt

q
OG
k

|#hY;JGy}p;WGy}z(
qfyj9*9JF}9y+q?|D;

k
.

@

o
vvdvv%vvQGyvv(Yvv;JGyvvjvv9FvvQIGyvv}vvQ<qvvgvv?(Square Recessed Joints)Vvvjvv{

n
G6FovvQq<vv{<vvQGR

Vvvvwvvv{Gyvvv(Yvvvzvvv?,ivvv+vvvQC!qvvv%vvv9*vvvGvvv>C:@ovvvTvvvAvvvgvvv}vvv{E:|vvvhG6FovvvQqPjGyvvvO*vvv}vvv(|vvv?Gyvvvgvvv9yvvv+vvv?
G:|vvAvvZvv9Uhpvv,cvvQha|vvJvv}vv+vv?,hG}vvvDvvQ|vv#Pyvvx,*vvGvv>Cf*vvwvv(fGyvvjvv(Q|vvJvvOhOG

k

<vvvgvvv}vvvu:*vvvR*vvvOfvvvzvvv)6mm.C|qvvv9Gyvvv(Yvvvzvvv?Gyvvv}vvvGvvv(qGI(Weathered Joint)pvvvAovvv=vvvQRGyvvv]vvv(A
hGyvdv{

q
pv,Vvjv{G6FovQq,pv,Iv+v#@ovAv+vK|vtv9h|v?

k
Fv+qvOIyvgv(G|v{GyvAvGv(*v?pv,vv{GyvJv9:J

<vvv9fvvvAvvv=vvv9Q$vvv9hYvvvzvvv?
k

|vvvAvvvtvvv"vvv?GyvvvZvvv"vvvh.@ovvvTvvvAvvvgvvv}vvv{Gyvvv(Yvvvzvvv?Gyvvv}vvvTvvvAvvv(*vvv?(Flush Joint)EPGvvvv9f

Gyv}vavzv(HfvOeE<vQGR|vdv%vQ$v9GyvMv9QFv,,hyvwv#qGyv(Yvzv?PGJGyvj
n
v(QGyv}vtv(qS(Curved

Recessed Joint)(|vvvTvvvwvvv?GyvvvOyvvv((Bucket Handle)),GyvvvAvvv,@ovvv]vvvjvvvb<vvv9}OhGJ,@
o
vvvgvvvavvv,

|vvvdvvv%vvvQhLvvvZvvv9Fvvv[@vvvGvvv(*vvv?Cpvvv]vvv{.h*vvvGvvv>C:*vvvzvvva
q
vvvNGyvvv}pvvv;W<vvv(Fvvv&G6F

ovvvQq,}!qvvv&|vvv#
GyZg>ERGyA&:It9

k
|#OhfGSAg}9dI}^|R*{ChGyjT+{<"qEGy}9A.

(GyWw{1.19)|t9_hGy(Y;J.

CVj9dG6FoQqGy}oTz

v
K

svvO*vvAvv~q@vv"vvqvv+vvPGyvvAvvTvvzvv+vvKVvv9svv(yvv+vv9
k

ChCpvvtvv+vv9
k

(GyvvWvvwvv{1.20).@
o
vvTvvz

q
vvKGyvv(Yvvzvv?G}pvvtvv+vv?

fv9OI
k

<vtv]v=v9fpv(:PChSvAv+v"v,iv+vQsv9<v{yvzvZvOC(Austenitic Stainless Steel),fvzv)Cf
@

o
vvJvv9Wvvvzvv+qvv?

k
<vv9yvv}pvv;W<vvTvv}vvx15mmfvvzvv)G}svv{.h|vv#CFvv{GSvvAvv}vvQGQ*vv?GyvvAvvTvvzvv+vvKpvv,

GyvvvGvvvOQGfGyvvvavvv(*vvvzvvv?*vvvGvvv>Cf@vvvwvvv(f!vvv%vvv9*vvv9JGyvvvtvvv]vvv=vvv9f|ovvvAvvvQGvvvv=vvv?<vvv}vvv9pvvv+vvv&Gyvvvwvvvqvvv9*vvv?.*ovvvgvvvOq

GyvvAvvTvvzvv+vvKGyvvWvv9svv(yvv,|vv}vvwvv"vv9
k

pvv,FvvOQGfGyvvqvvGvv(IChPGJGyvvGvv+vv(H,Ivv+vvE@vvAvvQcpvvQGivv9J
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OGLv{Vvjv{G6FovQqCv~*v(\qvhGyvAvTvzv+vKhGyvMvQSv9!v?<vgvOG!vAv%v9AGyv=v"v9A.h*vGv>GyvJvPQfv"vO
GSAg}9dGyQFq9F9J(Vibrators)yQU

x
GyMQS9!?p,Gy="9AGyGO*O.

(GyWw{1.20)CVj9dG6FoQqGCTzK.

CVj9dG6FoQqGyAR*+",
*ovJv9vv,Gyv=v;WG6FovQqj[GyvtvQ|v+vO]GyvAvzCv+vQGyv=vZvQjyvzv=v;WGyv}ovgvz

q
vu.EP@v=vQRGyvJv9pv?

Gyvv}ovvWvvP
q
<vv?yvvwvv{

q
BFovvQqIfvv#Gyvv}vvO|vv9cGyvvPj@vvJvvAvv%vv9yvvAovvgvvavv,|vvdvv%vvQGyvv=vv;W.h@

o
vvDvv=qvvBG6FovvQqGJ

<vv}vv;WSvv}vvwvv&10mm|vvAvvQGFvvh<vv}vvtvvOGQ15mmfvv#Gyvv(Fvv&G}|vv9|vv,|vvh@vvQchYvvzvv?

Vv9sv(yv+v?<v}vtvOGQ1mmpvtvb<vJv+vE*v=vOhGyvtvQ|v+vO|ovzvAvZvtv9
k

<v=vgv]v&.h$v"v9c|vGv9d|vAv"v(qY
|vvv#G}yvvv(Gf<vvv(Fvvv&C|vvvzvvvUh|ovvvQ|qvvv{|vvvhBFovvvQqLvvv9U|vvv"vvv9Svvv>:!vvvgvvvavvv9aGyvvvRhG*vvv9.Vvvvjvvv{
G6FovvQq*vvGvv>Cf*vvTvv=vvuVvvjvv{Gyvv=vvzvv(c<vvgvvOqI|vvOG|vv+vvxyvv]vv}vv9fLvvAvv~Gyvv(Yvv;JGyvvOGLvvzvv+vv?
GyvvvWvvv9svvv(yvvv+vvv?.h|vvv#Cvvv~@vvvTvvvAvvvMvvvOe<vvv;_vvv9JG6FovvvQq@vvvtvvvzvvv+vvvO*vvv9

k
 vvvvTvvv9AGyvvv(GFvvv%vvv9JGyvvvGvvv9!vvv=vvv+vvv?

yz}"9RdPGJGyTa(MGy}9Fz?.(Gable-Ends)

*ovv}vvwvv#Cf*ovvWvvw
x
vv{G6FovvQqGyvv}vvwvv+qvvrGyvv}ovvtvva

q
vvh(GyvvWvvwvv{1.21),GyvvPj*ovv"vv9Svv>Vvvjvv{

G6FovvQqGyvv"vvdvv9|vv,,$vv+vv8vv9JPGJcvv;dFvv+qvvOI.h|vv#CVvvwvv9d$vvPGG6FovvQqCSvv"vv9fGyvv}vv"vvWvv9Q
hGyvvwvvQhjhGyvv%vvQ|vv,hGyvv}vvAvv}vv(qL<vvzyvv(Gf|vvMvvAvvzvvqvv?yvv+vvwvv(xf!vv%vv9*vv?Gyvvgvv}vv{<vvZvv(Q|vvMvvAvvzvvqvv?m
h|"AG?my(I9J<9QRI

n
Gy}g9y~Ch|AOGLz?

k
|hVj{G6FoQqGy"d9|,.
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(GyWw{1.21)BFoQq|oWw
q

{GCtah.GyZ(QI<{Pf(Ibstock Brick Ltd.).

*ovvv}vvvwvvv#@vvvZvvv"vvv+vvvhyvvv(Ivvv9JhRLvvv9QahFvvvOGQ*vvv9Jh|vvv"vvvJvvv(@vvv9J|vvvgvvvtvvvvOI<vvvAvvvZvvv9|vvv+vvv~
|

ovvqvvQOISvv(GAyvvzvv}vv=vv9!vv,GyvvJvvO*vvDvv?h}fvv}vv9dGyvvAvvGvvO*vvOChyvvAvvQ|vv+vv~Gyvv}vv"vvJvv(@vv9JGyvvavv+vv"vv+vv?
(GyvvAvvQqGvvv(@vv9Gyvvqvv+vvwvvAvv(Q*vv?)(Victorian Terracotta)Gyvvgvv9FvvOIEyvv)GyvvgvvZvvQGyvvqvv+vvwvvAvv(Qj.EP
@

o
vv"vvJvvBGyvvAvvZvv9|vv+vv~fvvzvv)_vvQ*vvtvv?Gyvv"vvJvvBGyvv"vv9pvvQ(Bas-Relief)GyvvZvvzvv>Gyvv"vv9fvv~<vvzyvv(Gf
Vvjv{G6FovQqCh@vtv(yv>|v#GyvZvzvZv9div+vQGyv}vWv(jq<v(IvOGJYvjv+vQI!vTv=v+v9

k
@v(Yv{

|vh<vgv]v%v9pv,Gyv}v(svh<v}v;W*vAv}v9Vv)|vgv%v9.C|qv9Gyv(IvOGJGyv}vAvwvQqQIpv+vAv~@vWvwv+v{
YvvvzvvvZvvv9yvvv%vvv9pvvv,svvv(Gyvvv>LvvvWvvv=vvv+vvv?|vvv"vvv9Svvv=vvv?,yvvv+vvvgvvvavvv,Gyvvv"vvvJvvvBGyvvv"vvv9pvvvQ<vvvgvvv}vvvu<vvv+vvv#10

h30mmGyvvdvv{
v

hGyvvAvv=vv9*vv#Gyvvwvv9pvv+vv+vv#}ivvzvv>Gyvv}vv;|vvKGyvv"vvJvvAvv+vv?vvv,@ovvQi,|vvh@vvzvvv+vvO
|vvQGfvv9I|vvTvv9pvv9JGyvv}vvWvv9$vvOIhRhG*vv9$vv9.hC|vv9Gyvv}vv"vvJvv(@vv9JG6FovvQq*vv?Gyvvwvv=vv+vvQIpvv+vv}vvwvv#Cf
@

o
vvZvv"qvvhGyvv(IvvOI<vvwvv9|vvzvv%vv9|vv#Gyvvzvv=pvv#Gyvv"vvOj

q
|vvhSvv}vv9Ivv+vv9J|vv"vv9Svv=vv?yvv(Yvv;JGyvv}vv;W

h@vvtvvzvvZvv9JGyvvAvvGvvqvv+vvr.h<vvgvvOPyvvx*ovv"vvJvvBGyvvAvvZvv}vv+vv~h*vvQs
q
vv~h*vvGvvRqCh*vvWvv(ih*ovvgvv9O

@G}+g&p,Gy}(sh.
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(GyWw{1.22)Vj{BFoQq@R*+",|"J(J.GyZ(QI<{Pf(Baggeridge Brick Plc.).

G6FoQqGyQs+uGy};W

Ef
q

GSvvAvvgvv}vv9dG6FovvQqGyvvQsvv+vvuGyvv}vv;W|vvhhYvv;J@vvQGhM<vv+vv#2h6mm*ovvMvvqvvr
vvDv+vQG

k
|v#Gyv}vdv%vQGyv}vQFv,yv(Yv;JGyv}v;W|v#17%yvzv(Yv;JGyvtv+v9Sv+v?10mmpv,

CVvjv9dG6FovQqEyv)8%pvtvbyvzv(Yv;JGyvtv+v9Sv+v?4mm.h*vROGO$vPGGyvAvzCv+vQ<v9SvAvgv}v9d
Gyv}v;WGyv;Yvu(GyvZv}vjv,)(Glue-Mortars)GyvPj*ovTvAvgv}v{ IvOGKhYvzv?|ovAvQGFvgv?

(Recessed Joint).h<vvPyvvx@vvZvv=vvKGyvv(Yvvzvv?Lvva
q
vv9
k

cvvzvv+vv;
k

,*ovvJvvO
x

Oyvv(fG6FovvQqh!vvTvv+vvGvv&
Gyvvv}vvvdvvv%vvvQnGyvvv}vvvQFvvv,G Fvvv}vvv9yvvv,yvvvzvvvGvvvOGQvvvvzvvv&.h}f

v
Gyvvv}vvv;WGyvvv;YvvvuCsvvv(i|vvv#Gyvvv}vvv;W

Gyvvgvv9Ojh*vv}vvAvv9R<vvMvv9Yvv+vv?Gyvv}vvOqpvv{f!vv}vvbVvvjvv{G6FovvQq:*vvAvvtvv+qvvO<vvavvQ*vvtvv?GyvvQ<vvbGyvvavv(yvv,
Gyvvtvv+vv9Svv,.h*ovv"vvqvvPGyvv}vv;WGyvv;Yvvupvv,Lvvavv+vv#fvvzvv)vvv;Gyvv(YvvzvvAvv+vv#GyvvWvv9svv(yvv+vv?hG}pvvtvv+vv?,
h<vv9yvvAvv9yvv,pvv{f

q
G6FovvQqGyvv}ovvZrvv}vvBChGyvv}vvDvvt

q
vv>,:Gyvv}vvGvv(qaSvvavvJvv&(Frogged Bricks),

$vv(G}!vvTvv>.h@
o
vvTvvAvvgvv}vv{CQ<vvavv?FvvOQGfG6FovvQqQsvv+vvuGyvv}vv;WhCyvv+vv9a@vvTvvzvv+vvKY

ovv"vvgvv+qvv?
Lv9Yv?<v9yv(Yv;JG}pvtv+v?(Aramid)IvTv>GyvJv9Fv?.hyvgv{

q
$vPGGyv"vdv9e*v(p

q
vQyvzv}ovZv}qv~

Gy}o=OY<OGF{F}9y+q?v=+QI.

CVj9dG6FoQqGy}oT=uGyAG}+h

Ef
q

GSvvvAvvvgvvv}vvv9dG6FovvvQqGyvvv}ovvvTvvv=vvvuGyvvvAvvvGvvv}vvv+vvvhGyvvv}ovvvTvvvAvvv"vvvOEyvvv)E_vvv9QGJ|vvv#GyvvvMvvvQSvvv9!vvv?
Gyvv}vvTvvz

q
vvJvv?Ch|vv#Gyvvqvv(:P*ovvtvvOqeyvvzvv=vv"vv9A|vvTvvAvv(iCfvvzvv)|vv#GyvvAvvJvvwvv~pvv,GyvvGvv(OIhSvvQfvv?
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GyvvAvvWvv+vv+vvOpvv,Gyvv}vv(svvh(GyvvWvvwvv{1.23).vvv}vv9*ovvqvvTvvKGyvv}vvGvv9d:<vvAvvwvv9Q@vvqvv9Yvv+vv{hCVvvwvv9d
|

ovvgvvt
q
vvOI,vvv9yvvgovvtvv(OGyvvavv(*vvzvv?Gyvv}ovv"vvMvvqvv]vv?GyvvAvv,svvO@vvwvv(fivv9yvv+vv?Ch|vvTvvAvvJvv+vvzvv?pvv,Gyvv=vv"vv9A

GyvvAvvtvvzvv+vvOjyvv7FovvQq.h*ovv"vvAvvHGyvv}ovvZvv"qvvgvv(fG:LvvAvvZvv9Yvv+vv(fCyvv(GIvv9
k

vvv=vv+vvQIvvv9|vvzvv?|vv#GyvvMvvQSvv9!vv?
Gy}T=t?GyZ"hGy}wT(qI<5FoQqv9|{Ch<Qs9Fu|"&.

fvv9OI
k

@

o
vvDvvt
n
vv>G}hFvv&GyvvMvvzvvqvv+qvv?yvvQsvv9FvvuG6FovvQq<vvRhG*vv9|vv9Fvvzvv?Cvv~@ovvOL

q
vv{pvv,GyvvDvvtvv(H

CSv;c
l

|v#pv(:Piv+vQGyvtv9<v{yvzvZvOCh@vDv=qvB<v}v9OI:Yvtv?QG@v"vGv+v?.Iv+vE@ovZvr
w

Qsv9Fvu

G6FovQq|v(Fv%v?
k

Eyv)GyvMv9QL<vqv(GYv{OGLv{sv9yv>Gyvzv(Msv=v{E\v9pv?GyvAvTvzv+vKGyvqv(:Pj
hY>

x
GyMQS9!?,C~@owJq{GyQs9FuyAga,Gy}d%QGy}az(HyWj{G6FoQq.

(GyWw{1.23)CVj9dBFoQq|T=uGyAG}+h.GyZ(QI<{Pf(Trent Concrete Ltd.).

Ef
q

Cyv(GMG6FovQqGyv}ovZv"qvgv?pv,Gyv}vgv}v{ypvAvwv(f<vz<vgv9OGyvGvOQGfGyv}
ovZrv}vAv?h<v9Q@vqv9Y

_vv9<vvuhGIvvO,hGyvvAvv,@vvJvvAvv(jfvvzvv)pvvAvvJvv9JGyvv"vv(GpvvPhG}<vv(GHhGyvvAvv}vvO*vvOGJGyvvwvv%vvQ<vv9Fvv+vv?,
@

o
vv}vvw

q
vv#|vv#GyvvAvvQvvv+vv>GyvvTvvQ*vvhpvv,Gyvv}vv(svvh}fvv}vv9dGyvvAvvWvv+vv+vvOfvvzvv)Gyvv"vvavv9bGyvv}vvJvvzvv,.h*vvtvv(e
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CIvOGyv}ovZv"qvgv+v#<vAvz|v+v#hIvOGJGyv"v(GpvPGyv}ovWv+qvOIfvzv)E_v9QGJpv(:P*v?yvAvQvv+v=v%v9<vTv%v(yv?
pvv,Gyvv}vv(svvh.vvv}vv9*vv}vvwvv#Cf@vvwvv(f$vvPgG}yvv(GM|ovvwvvJqvvzvv?Svvzvvqvv9

k
Ch@vvAvvQcivv+vvQ|ovvTvvAvvwvv}nvvzvv?

y+A~v@wJ+z
o
%9p,Gy}(sh.

|"d(|9JG vT9A<96FoQq

IvvvOCvvvBCvvv(QI|vvv}vvv+qvvvRIpvvv,Gyvvv}vvv=vvv9!vvv,PGJGyvvv(GFvvv%vvv9JG6FovvvQq*vvv?<vvvAvvvavvv(*vvvQQsvvv9FvvvuG6FovvvQq

(Brick Slips)h<vv;WG6FovvQ(Brick Tiles)vvv}vv"vvdvv(|vv9JEvvvTvv9A|ovvZvv}vvv}vv? fvvavv9A|vvdvv%vvQ
hO*vvv}vvv(|vvv?Vvvvjvvv{G6FovvvQqGyvvvAvvvtvvvzvvv+vvvOj|vvvhE!vvvtvvv9UR|vvv#Gyvvv=vvv"vvv9A.pvvvqvvv,!ovvvdvvv~@vvvWvvv+vvv+vvvOGyvvvGvvvOQGf
GyvvMvv9QFvv+vv?|vv#Gyvv=vvzvv(cGyvvMvvQSvv9!vv,Gyvv}vv%vv(qi(Aerated)<vvTvv}vv9vvv?215mm,*ovvwvvTvv)hFvv&
GyvvGvvOGQGyvvMvv9QFvv,<vvzvv(M|vv#Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#(Polystyrene)Gyvvgvv9RdGyvv}ovvWvvw

v
vv{<vv9yvv=vvDvvuh*vvavv=vvvu

pv(sv&Qsv9FvuG6FovQq<vTov}vx16mm|vDv=qvAv?fvzv)Vv=vx|vwv+qvrGyvWvwv{Svzvqv9
k

(Pre-Formed

Grid),pvv+vvgvvavv,|vvdvv%vvQ_vv=vvtvv?Lvv9QFvv+vv?|vv#G6FovvQq.h@vvwvv(fCyvv(GMVvv=vvwvv?Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#
|

ovAvQGvv=v?pv+v}v9<v+v"v%v9yv]v}v9fEIvwv9eGyv(Yv;JG}pvtv+v?\vO
v

Gyv}v9A(Watertight)hyv%v9CyvTv"v?
hCvtv(HyvAvAvWv9<vx|vh<vgv]v%v9Vv9sv(yv+v9

k
.*ovO$v#Gyv=v(yv+vTvAv+vQ*v#<v9yv;Yvuh@ovJvWvQQsv9FvuG6FovQq

pvv,|vvwvv9!vv%vv9<vvqvv9Yvv{Cpvvtvv,|vv"vv9Svv>.Cvv~*ovvJvvtvv#Gyvv}pvv;W<vv(Svv9_vv?|vvTvvOSIvvtvv#Chvvv+vvU
|vv;Wh*vv}vvz

q
vvUhpvvuVvvwvv{Gyvv(Yvvzvv?Gyvv}vvavvzvv(H.hyvvOiGSvvAvvgvv}vv9dGyvv=vvzvv(cGyvvGvv+qvvOGyvvgvvRd

*}w#Cf*oJtu$PGGy="9As+}9
k

(U-Values)|"Mq]?Ey)OQF?W/M2 0.27.

Cvv}qvv?!vvdvv9e<vvO*vv{*vvTvvAvvgvv}vv{|vvtvv9_vvhGyvvqvv(:PGyvv}vvjvvzvvqvv"vv?Gyvv}vvzvv=qvvTvv?<vv9yvvzvvOGFvv#(Gyvv=vv;SvvAvv+vvx)
@

o
vvvDvvv=qvvvBfvvvzvvv)GyvvvGvvvOGQGyvvv=vvv"vvv+vvv(j(GyvvvWvvvwvvv{1.24).h<vvvgvvvOPyvvvx@vvvDvvv=qvvvB<vvv;_vvv9JG6FovvvQqPGJ

GyvWvwv{GyvMv9U<v"vdv9eGyvqv(:P<vqv(GYv{Vv9sv(yv+v?|v"v9Sv=v?,Cv~*vav=qvuGyv}v;W(@vtvzv+vO*v9
k

|v#
!vv}vvbGyvv}vvR*vvH1:1:6)<vv(Svv9_vv?|vvTvvOqSIvvtvv#h*vvTvv(qi<vv9yvvWvvwvv{Gyvv}vvavvzvv(H,hivv9yvv=vv9

k
|vv9

*vwv(ffvzv)Vvwv{GyvDwvzv~Gyv}vtv(qSEyv)GyvOGLv{(GyvWvwv{*vOGyvOyv().*vAv~q@vZv"v+vh|vGv9d|v#
Gyvv=vv;_vv9JGyvvMvv9Yvv?<vvzVvvwvv9d|vvwvvgvv=vv?(Dados)Chh_vv+vvOI(svv9fvvOIGyvvgvv9|vv(O)(Plinths)Ch

_vvvv=vvvv9J(Cills)ChRhG*vvvv9Lvvvv9QFvvvv+vvvv?(External Returns)yvvvvAvvvvgvvvvavvvv,|vvvvdvvvv%vvvvQVvvvvjvvvv{G6FovvvvQq

GyvAvtvzv+vOj.h}f
q

Vvjv{G6FovQq$vPGiv+vQ<ov"v+v(j$v"v9c|vGv9d|v#!v}v9PLGyvQ<vb<v+v#Gyvtvavh,
<vv}vv9pvv+vv%vv9Lvv+vv9QGJGyvvqvvQc(GyvvAvvWvv=vv+vvx)(Stack)hGyvvAvvQ<vv+vvh(Quarter)hGyvvtvvavvQj.h*vvAvv+vvK$vvPG
Gyvv"vv}vvb|vv#Gyvv=vv"vv9AGyvv}ovvTvv=vvuGyvvZvv"vvhE|vvwvv9!vv9JGyvvAvvWvv+vv+vvO<vvgvv+vvOG

k
fvv#Gyvv}vv(svvh,h*vvtvvO

x
e<vvgvv̂

Gy}Z"qg+#Cy(GM<;_9JG6FoQqGy}oWw
q
z?Szq9

k
I+E@w(fF9$RIkyAD=+A%9p,C|9v"%9.
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(GyvvvWvvvwvvv{1.24)|vvv"vvvdvvv(|vvv9JEvvvvTvvv9AG6FovvvQq.GyvvvZvvv(QI<vvv9 Pf|vvv#(Courtesy of Corium, a division of

Baggeridge Brick Plc.).

Cvv}qvv?GSvvAvvgvv}vv9dBLvvQyvv}vv"vvdvv(|vv9JQsvv9svv9JG6FovvQq<vvTvv}vv9vvv?20mm|vv#CFvv{EvvvTvv9A
CVvvjvv9dG6FovvQqGyvv}vvAvvO!vv+qvv?Gyvv"vv(fvv+vv?ChGyvvAvv,V

o
vv+qvvOJ|vv#Gyvv=vvzvv(cpvvAvvJvvTqvv#CVvvjvv9dG6FovvQqivv+vvQ

Gy}z+vU(Fairfaced).

GyQYr<96F

o
Q
qGyZzZ9y,

*ovvv"vvvAvvvHGyvvvgvvvO*vvvO|vvv#Yvvv9!vvvgvvv,G6FovvvQq|vvvGvvv}vvv(fvvv?
k

hGSvvvgvvv?|vvv#<vvv;WG6FovvvQqGyvvv}vvvTvvvavvvK
hGyvv}vvWvvavv(a(Chamfered)Gyvv}vvMvvZvv[}fvv}vv9dGyvvQYvvr|vvh|vvGvv9dhGSvvh|vv#yvv(GRe
GyvvvAvvv=vvvzvvv+vvvbGyvvv}vvvavvv9<vvvtvvv?.ivvv9yvvv=vvv9

k
|vvv9*vvvwvvv(fG6FovvvQqGyvvv}vvvgvvvOqyvvvzvvvQYvvvrGyvvv}vvvQfGyvvv}vvvTvvvAvvvObGyvvvavvvQa

(Nibbed)yv]v=vbGyvqv(GYv{\v=vav9
k

YvJv+vJv9
k
.h@v(pvQ$vPgGyv}v9OI|vtv+v9Sv9

k
E!vTv9!v+v9

k
(Human

Scale)yvvvv~fvvvv}vvvv9dGyvvvv}vvvvO!vvvv+vvvv?GyvvvvZvvvvgvvvv=vvvv?(Hard Landscape)pvvvv,Gyvvvv}vvvvTvvvv9Ivvvv9JGyvvvvqvvvvTvvvv+vvvvJvvvv?
hGyvv}vv(GsvvhGyvvgvv9|vv?hLvv9Yvv?

k
EPG|vv9GSvvAvvgvv}vvzvvBGyvv"vv}vv9PLhG}yvv(GfGSvvAvvgvv}vv9:

k
|vv=vvAvvwvvQG

k
.@vvWvv}vv{

Gyvv"vv}vv9PLGyvvAvvtvvzvv+vvO*vv?(GyvvWvvwvv{1.25)fvvdvv~GyvvTwvv}vvx(Herringbone)hGyvvQYvvrGyvv}ovvAvvAvv9<vvh

(Running Bond)hGyvQYvrGyv}vAvQGUq(Stack Bond)hIv=vwv?GyvTvzv?(Basket-Weave)

hvvvPyvvxGSvvAvvMvvOGeGyvv}ovvJvvO
x

OGJhG}
o
_vvQ(Borders And Bands).h|vv%vv}vv9*vvwvv#G}|vvQ,
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@vvGvv>G Vvv9QIEyvv)CfGyvv}vvtvv9Svv9J:@vvAvv"vv9Svvuvvvz
w
vv%vv9|vvh@vvQ@vv+vv>fvvdvv~GyvvTwvv}vvxChIvv=vvwvv?

GyvvvTvvvzvvv?.h@vvvWvvv}vvv{@vvvZvvv9|vvv+vvv~G6FovvvQqGyvvv}vvvwvvv+qvvvrGyvvv}vvvtvvva
q
vvvhfvvvzvvv)Vvvvwvvv{Gyvvv}vvvgvvv+vvv#GyvvvRLvvvQpvvv,

(Decorative Diamond)h!vvvvvv}vvvvvv9PLCyvvvvvv(GMGyvvvvvvWvvvvvv(vvvvvvv(:@vvvvvv?(Chocolate-Bar Patterns)

hvvvPyvvxGyvvAvvQ@vv+vv>Gyvv}ovvgvvOqyvvzvv}ovvWvv9I(Pedestrian-Management Texturing).vvv}vv9*vv}vvwvv#
Cf*ovvQYvvrBFovvQqGyvvAvv=vvzvv+vvbfvvzvv)CQ\vv+vv?Yvvzvv=vv?|vvhhYvv;J|vv;WChfvvzvv)CQ\vv+vv?|vvQ!vv?
|vvhEOLvv9dGyvvQ|vv{Gyvv"vv9fvv~<vv+vv#Gyvv=vv;_vv9J<vv9yvvqvvQVvv9I.h:<vvO

v
|vv#hFvv(OIvv9FvvRyvvzvvJvv9pvv?

(_QayzJ9p?)y}"hG!R*9MGy=;_9JF9!=+9
k
.

*vvJvvO
x

OGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS EN 1344: 2002)GyvvTvv}vv9vvv?GyvvO!vv+vv9yvvzvv=vv;W<vvvvvv40mm

h30mmyvvzvvQYvvrGyvv}nvvQfhGyvvQYvvrGyvvGvv9Svvrfvvzvv)GyvvAvv(Gyvv,.h|vvhPyvvx*vvTvvAvvgvv}vv{fvv}vv(|vv9
k

Gyvv=vv;W<vvTvv}vv9vvv?50mmyvvzvvQYvvrGyvv}vvQfh<vvTvv}vv9vvv?60mmEPGvvv9fGyvvQYvvrLvv9\vvgvv9
k

yvvJvvQvvv?|vvQhQGyvv}vvQvvv=vv9J(BS 7533-1: 2001).*vv=vv+vv#GyvvGvvOhd1.7Gyvv}vvtvv9Svv9JGyvv}vvgvv+vv9Q*vv?,
h@
o
vvZvv"vvvrGyvv=vv;_vv9JGyvvZvvzvvZvv9yvv+vv?fvvzvv)CSvv9S|vvtvv9h|vv?GyvvGvvzvv+vvOhPh<vv9!vv&.h@vvgvvOwGyvv=vv;_vv9J
Gyvv}vvQ|vv(Ryvv%vv9<vvvvvv(FP0)ivv+vvQYvv9yvvJvv?yvvWvvQhWGyvvZvvtvv+vvhGyvv}ovvWvv=vvh,pvv,Ivv+vv#*vv}vvwvv#GSvvAvvgvv}vv9d
Gyvv=vv;_vv9JGyvv}vv(Svv(|vv?<vv9yvvQ|vvR(FP100)pvv,VvvQhWGyvvGvvzvv+vvO/GyvvPh<vv9f.h*vvZvv"qvvrGyvv}vvgvv+vv9Q

(BS EN 1344: 2002)<vvv;_vvv9JGyvvvQYvvvrpvvv,Lvvv}vvvUpvvv8vvv9J(T0Eyvvv)T4)_vvv=vvvtvvv9
k
yvvv}vvvAvvv9!vvv?

G:!vvwvvTvv9Q<vv9yvvgvvQV,<vvJvv+vvE@vvwvv(fGyvvqvv8vv?GyvvO!vv+vv9(T0)|vv"vv9Svv=vv?yvvzvvQYvvrGyvvZvvzvv>pvvtvvb.
h@vZv"qvr|vtv9h|v?G:!vR:byv=v;_v9JGyvQYvriv+vQGyv}vZvtv(yv?fvzv)C!v%v9fv9yv+v?Ch|vAv(Svav?
Ch|vvv"vvvMvvvqvvv]vvv?Ch|vvv"vvvMvvvqvvv]vvv?FvvvOG

k
.h*vvvGvvv>Cf*ovvv|LvvvP$vvvPGGyvvvgvvv9|vvv{<vvvgvvv+vvv#G:fvvvAvvv=vvv9Q<vvvWvvvwvvv{

Lvv9Upvv,VvvQhWGyvv=vvz
n
vv{yvv]vv}vv9fSvv;|vv?Gyvv}ovvWvv9IhhSvv9FvvbGyvv"vvtvv{.h*vvZpvvr

o
Gyvv}vvgvv+vv9Q(BS

7533)(G}svvvTvvv9e1h2h3h9h13)@vvvZvvv}vvv+vvv~nGyvvvQYvvvr<vvv=vvvzvvv(cG6FovvvQqPjG:SvvvAvvvgvvv}vvv9:J

GyDt+z?hGyMq+q?,hvPyxGyQYrGy}QfhGyG9SrhGy"vq(Pyz}9Afz)GyA(Gy,.

GyGOhd1.7|t9S9JGyg}{Gy}g+9Q*?6F

o
Q
qGyQYr

Gya(d(mm)GygQV(mm)GyT}x(mm)

2155.10250

2155.10265

21010550

21010565

20010050

20010065
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(GyvvWvvwvv{1.25)GyvvAvvQ@vv+>GyvvAvvtvvz+Oj6FovvQqGyvvQYvvrGyvvZvvzvvZvv9[G@vv9Svvryvvzvv}vv(GsvvhGyvvgvv9|vv?pvv,<vvQ|vv"vvjvv%vv9e
GyZ(QI<{Pf(Baggeridge Brick Plc.).
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(GyWw{1.25):@9<h.
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(GyWw{1.25):@9<h.

BFoQqS+z+w9JGyw9yT+(e
Chqd|vv9C!vvAvvHBFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e@vvGvv9Q*vv9

k
GyvvPj*vvgvvQaC*vv]vv9

k
<vv9Svv~BFovvQq

GyvvvwvvvzvvvUGyvvvQ|vvvzvvv,(Bricks Sandlime)ChGyvvvwvvvzvvvUGyvvvZvvv(qG!vvv,(Flintlime Bricks),pvvv,
Cyvv}vv9!vv+vv9Svv"vv?1894,h|vv#<vvgvvO$vv9pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOISvv"vv?1905.hvvv9f*vvTvvAvvgvv}vv{pvv,
<vv9O G}|vvQvvv96FovvQqGyvvgvv9Oj,ivv+vvQC!qvv&pvv,GyvvMvv}vvTvv+vv"vv9J|vv#GyvvtvvQfGyvvgvvWvvQ*vv#GSvvAovvjvvz

q
vvB

O*vv}vv(|vvAvv&pvv,G}Svv9Svv9J.h@vv(YqvvzvvBG}<vvJvv9Kpvv,@vvZvv}vv+vv~GyvvMvvzvvavv9Jh@vvavv(*vvQfvv}vvzvv+vv9J
G !vvAvv9LEyvv)E!vvAvv9L|vvGvv9dvvv9|vv{|vv#Yvv"vv(aG6FovvQqGyvvJvv}qvv9dPjGyvv}vvdvv%vvQGyvvGvv}vv+vv{.*vvgvvOq

BFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e|ovv"vv9pvvTvv9
k

|vv#Ivv+vvEGyvvTvvgvvQh*vvJvvAvv{3%|vv#Svv(bG6FovvQqpvv,
Gy}}zw?Gy}AJOI.

GyJG~

Ef
v

GyvvJvvGvv~Gyvv}vvgvv}vv(d<vv&6FovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e$vv(215x102.5x65 mm,

h$vv(IvvGvv~G6FovvQqGyvvZvvzvvZvv9yvv,!vvqvvTvv&|vvhIvvGvv~!vvTvvu225x112.5x75 mm*vv}vvwvv"vv&Cf
*vvvTvvv}vvvK<vvvqvvv(GYvvv{|vvv#Gyvvv}vvv;W|vvvtvvvOGQ$vvv9mm10fvvvzvvv)Gyvvvgvvv}vvv(epvvv{f

v
BFovvvQqSvvv+vvvzvvv+vvvwvvv9J

Gyvwv9yvTv+v(eCvvDvQOsv?|v#Iv+vEGyvWvwv{hGyvJvGv~|v#G6FovQqGyvZvzvZv9yv,Gyv}vWv(j,GyvPj
:<vvvvvO

v
hCf*vvvvvAvvvvvWvvvvv(qgpvvvvv,CCvvvvv"vvvvv9AGyvvvvvZvvvvv"vvvvvh.yvvvvvPGInvvvvvOvOGyvvvvv}vvvvvgvvvvv+vvvvv9Q(BS EN 771-2 : 2003)
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GyvvAvvTvv9|vvJvv9Jpvv,C<vvgvv9OBFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(eh$vv,fvv}vv(|vv9
k

2mmpvv,vvv{<vvgvvO|vv#
C<vvgvv9Ogpvv,|vv9fvvOG_vv=vvtvv?Gyvv}vv;WGyvvQsvv+vvtvv?GyvvAvv,*vvQGfvv)Cf*vvwvv(fGyvvAvvTvv9|vvKG}svvZvv)pvv+vv%vv9
1mm<vvv9:Q@vvvqvvv9Y,Ivvv+vvvEEf

v
GyvvvAvvvTvvv9|vvvKGyvvvqvvvgvvvzvvv,Csvvv{|vvv#|vvvz

q
vvv+vvv}vvvAvvvQfvvv9OI.C|vvv9G6FovvvQqPh

GyT}9v?G |=QG_(Q*?p+}w#Y"g&IT>Gyaz>.

@Z"+hBFoQqS+z+w9JGyw9yT+(e(BFoQqGywzUGyQ|z,hBFoQqGywzUGyZ(qG!,)
@vvAvvzy

q
vvrGyvv}vv(GOGyvvMvv9e|vv#GyvvTvv+vvzvv+vvwvv9J(90%@vvtvvQ*vv=vv9

k
)hGyvvwvvzvvUGyvv}ovvavvqvvz(Hydrated

Lime)h|vvvTvvvJvvv(bGyvvvZvvv(Gf(Crushed Flint)hYvvv=vvvjvvv9J|vvvzvvv(q!vvv?h|vvv9A.pvvv{PGGSvvvAovvvgvvv}vvv{
GyvwvzvUGyvJv,(Quicklime)pv+vGv>@vQ_v+v=v&<v9yvwv9|v{sv=v{\vjvbG6FovQqyv}v"vh@v}vOwOgfv"vO
Gyvv}vvgvv9yvvGvv?<vv9yvv=vvMvv9Q.h*vvTvvAvvgvv}vv{|vvR*vvH|vv#GyvvQ|vv{hGyvvwvvzvvUhGyvv}vv9AyvvZvv"vvhBFovvQqSvv+vvzvv+vvwvv9J
Gyvvvwvvv9yvvvTvvv+vvv(eG}<vvv+vvv̂Gyvvvavvv=vvv+vvvgvvv,.hyvvvOiE\vvv9pvvv?GyvvvZvvv=vvvjvvv9JGyvvv}vvvzvvv(!vvv?ChIvvvZvvv)GyvvvZvvv(qGf
Gyv}vTvJv(bEyv)Gyv}vwv(!v9JGyv}vgv+v9Q*v?Ch@vav=v+vuGyv"vTv+vHGyv}vQiv(Hpv+v&fvzv)SvavKG6FovQq

!JZ{fz)|G9dfQ*^|#G !%9AG}|zUGy=T+bhGy}Jw~.

*vvAvv~q|vvRLGyvv}vv(GO<vv"vvTvv=vv%vv9Gyvv}vv(GFvv}vv?Cvv~@ovv]vvjvvbpvv,svv(Gyvv>G6FovvQqGyvv}vv(\vv(fvv?fvvzvv)
fvvQ<vv9J|ovv"vvMvvqvv]vv?Cvv~@ovvOLvv{Eyvv)pvvQf(|ovv(YvvOI)(Autoclave)h@

o
vvgvvQqVyvv]vvjvvbGyvv=vvMvv9Q

(8.0vvvvMPa 1.3)yvv}vvO
q
I4vvvv15Svv9fvv?pvv,OQFvv?IvvQGQI180|vv8vv(*vv?(GyvvWvvwvv{1.26).

|vvv}vvv9*vvv|OjEyvvv)@vvvqvvv9fvvv{GyvvvwvvvzvvvUGyvvvJvvv,vvvv+vvv}vvv+vvv9Fvvv+vvv9
k

|vvvhCSvvvavvvKFvvvR*vvv8vvv9JGyvvvQ|vvv{pvvvAvvvjvvvzvvvqvvv%vvv9
<vTv+vzv+vwv9JGyvwv9yvTv+v(eGyv}v9Fv+v?GyvAv,@v}v~|vgvdv~GyvqvQGiv9J<v+v#FvR*v8v9JGyvQ|v{.h@vAvqv9fv{

Sv+vzv+vwv9JGyvwv9yvTv+v(e:Ivtv9
k

<v=vbA|vhCv"v9Fv,ChvvTv+vOGyvwvQ<v(fpvAv"vAvHvvQ<v(!v9JGyvwv9yvTv+v(e
|h@RG*O@OQ*G,p,|A9!?G6FoQq.

Gy}d%Q
*vv"vvAvvHo|vv#fvv}vvzvv+vv?GyvvAvvZvv"vv+vvhBFovvQqOsvv+vvuGyvvWvvwvv{hG}<vvgvv9OC|vvzvvUGyvvTvvavvKEfyvv~*ovvQnO

Efvvavv9Dg!vvTvv+vvGvv9
k

|vvgvv+qvv"vv9
k
.C|qvv9|vvGvv9dG}yvv(Gfpvvwvv=vv+vvQFvvOG

k
h*vvQGhM<vv+vv#G}<vv+vv̂hGyvv}vv(V

q
vvK

|vQhQG
k

<v9}Iv}vQGyvjv9|vuhG}RQbhGyv=v"v,hG}Lv]vQhG}YvqvQ<vOQFv9@v%v9.h*v}v+v{Gyv}vdv%vQ
GyvvvMvvv9QFvvv,yvvvWvvvjvvv{G6FovvvQq$vvvPGEyvvv)E<vvvQGROs

q
vvv?GyvvvZvvv"vvvh.h*vvv=vvvOhG6FovvvQqCvvvvDvvvQ$vvvWvvv9Vvvv?

k
|vvv#

G6FoQqGyZzZ9y,h<9yA9y,CvDQfQ\?yzAzrf"OI(Gp&.
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(GyWw{1.26)@Z"+hBFoQqS+z+w9JGyw9yT+(e.

|(GYq9JBFoQqS+z+w9JGyw9yT+(e

G}!}9W
*vAv(GpvQBFovQqSv+vzv+vwv9JGyvwv9yvTv+v(e<v"v(fv+v&Gyv}ovZrv}vBhPjSvavKG:SvAv"v9OGyv}vGv(qa

(Frogged).h*v"vAvHGyv}vZv"qvgv(f|vGv9:
k

hGSvgv9
k

|v#G6FovQqGyvMv9Uhpvtv9
k

yvzv}v(GYvqv?(BS

4729: 2005),C|qvvv9G6FovvvQqGyvvvMvvv9UFvvvOG
k

hQsvvv9FvvvuG6FovvvQq vvvvTvvv9AhGFvvv%vvv9JGyvvvMvvvQSvvv9!vvv?
Gy}TzJ?p+w(f<"9Afz)_z>GyR<9F#.

GyO*}(|?
*vvAvvvZvvr

l
BFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e<vv}vvtvv9h|vv?Fvv+vvOIyvvzvvZvvtvv+vvh,hyvvwvv#*vvGvv>C:

*vvAvvgvvQqV<vvZvv(QI|vvAvvwvvQxQIyvvzvv}vvJvv9yvv+vv{Gyvv}vvzvvJvv+vv?ChGyvvJvv(G|vv̂ChFvvQ*vv9f|vv+vv9gYvv"vv9fvv+vv?
@vvJvvAvv(jfvvzvv)Gyvv}vvjvv"vv+vvR*vv(eChvvv=vvQ*vvAvv9JG}|vv(!vv+vv(e.yvvwvv(f$vvPGGyvv"vv(Y|vv#G6FovvQq*vvJvvAvv(j
fvvzvv)vvv}vv+vv9Jsvvzvv+vvzvv?FvvOG

k
|vv#G}|vv;M,h<vv9yvvAvv9yvv,:*vv}vvwvv#Cf*vvJvvOK@vv}vvz

w
vvKCh@vvTvvQqH

Gyvvvvwvvvv=vvvvQ*vvvvAvvvv9JEyvvvv)Gyvvvv}vvvv;W|vvvv#OGLvvvv{G6FovvvvQq.hG6FovvvvQqpvvvv,IvvvvOqPG@vvvv&|vvvvtvvvv9heyvvvv%vvvvGvvvv(e
Gyvvvwvvv=vvvQ*vvvAvvv9Jh*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9yvvv&@vvvJvvvBG}QV|vvvh|vvv;W<vvv{Svvv}vvv"vvvB|vvv"vvv9Svvv>|vvvtvvv9he
yvvzvvwvv=vvQ*vvAvv9J.hfvvzvv)vvv{Ivv9d,:*vvGvv(RGSvvAvvgvv}vv9dBFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(eyvvzvvQYvvr
I+E*oA(s

q
hIOhK@}zKVA(j.
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GyMZ9F[Gyq+R*9F+?
|t9h|?Gy]jb
*ovvJvvOqOGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(Bs En 771-2: 2003)|vvGvv9dYvv"vv(a@vvJvv}wvv{Gyvv]vvjvvb

v}9p,GyGOhd1.8.
Gy(Rf
*ovvvQGhMhRf|vvvgvvvdvvv~hGIvvvOGJBFovvvQqSvvv+vvvzvvv+vvvwvvv9JGyvvvwvvv9yvvvTvvv+vvv(eGyvvv}vvvgvvv+vvv9Q*vvv?<vvv+vvv#4.2

h0.3kg.,i+QCf
q

vD9pA%9@QGhM<+#|9Ohf500hIA)2200kg./ m3.

G|AZ9UGy}9A
*AQGhMG|AZ9UG6FoQqyz}9A|9<+#8h15%|#hR!&.
GyA}O

w
OhGyAtz[<9yQ_(<?hGyJQGQI

fvvvvzvvvv)GyvvvvgvvvvwvvvvU|vvvv#G6FovvvvQqGyvvvvZvvvvzvvvvZvvvv9yvvvv,GyvvvvPj*vvvvAvvvv}vvvvOqO<vvvvgvvvv̂GyvvvvWvvvv,,pvvvv{fBFovvvvQq

Sv+vzv+vwv9JGyvwv9yvTv+v(e*vAvtvz
q
v[.h*vROGOGyvAvtvz

q
v[EPGCYv=vKG6FovQqQ_v=v9

k
sv=v{G:SvAvgv}v9d,

h<9yA9y,*w(f|#Gy]QhQjI}9*?Cv(GeG6FoQqp,Gy}(sh|#G V=9Y.

GyGOhd1.8|t9h|?Gy]jbGyO!+96F

o
Q
q

S+z+w9JGyw9yT+(e

Y"r|A9!?|t9h|?Gy]jb|t9h|?Gy]jbGCg+9Q*?(MPa)

50.5

5.75.7

100.10

150.15

200.20

250.25

300.30

350.35

400.40

450.45

500.50

600.60

750.75
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vv}v9@vGv>Iv}v9*v?CVvjv9dG6FovQqiv+vQGyv}v"vAv%v+v?|v#G Vv=v9YhGyvAvGv}wvOCCv"v9AGyvAvWv+v+vO.
EPEf

v
GyvvJvvQvvv?Gyvvgvvwvv(Svv?<vvTvv=vv>GyvvQ_vv(<vv?@vvwvv(fCvvv=vvQpvv,BFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e|vv"vv&

pv,G6FovQqGyvZvzvZv9yv,,hfvzv+v&*vGv>Cf@vwv(fpv(GYv{GyvAv}vOqOfvzv)|vTv9pv9J<v+v#5.7
h0.9m.h*vGv>C:*v}v~pvQGZGyvqv(GYv{<v}v(GOYvzv=v?.hfvzv)Gyvgv}v(e*vGv>GSvAvgv}v9d
Lvzvav?|v;W\vgv+vr(Cj1:2:9ESv}v"vB:vvzvU:Q|v{)<v9SvAvDv"v9A|v9@vJvB|vTvAv(i
Gy}O|9cGy}9!hyzQ_(<?hGya=9Jy}"hGyWt(bGy}QF+?p,Gy};WChp,G6FoQq.

IQv?GyQ_(<?Gy"}a+?Gygw(S?=0.05% +

IQv?GyJQGQIGy"}a+?Gygw(S?=0.05% +

GyJQv?GyJQGQ*?=8-14x10-6 deg C-1 +

Gy"9sz+?GyJQGQ*?
Gyv"v9svzv+v?GyvJvQGQ*v?6FovQqSv+vzv+vwv9JGyvwv9yvTv+v(e|v}v9Cvzv?yv"v9svzv+v?G6FovQqGyvZvzvZv9yv,Pj

GyvvwvvDvv9pvv?!vvqvvTvv%vv9.@vvQGhMGyvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?6FovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e<vv+vv#W/m K 0.6

(GyZ"r20)hW/m K 1.3(GyZ"r40).

|A9!?|t9h|?GyJQ*u
Ef
q

|vvvtvvv9h|vvv?BFovvvQqSvvv+vvvzvvv+vvvwvvv9JGyvvvwvvv9yvvvTvvv+vvv(eyvvvzvvvJvvvQ*vvvu|vvv}vvv9Cvvvzvvv?yvvvAvvvzvvvxGyvvvAvvv,yvvv7FovvvQq

GyvvZvvzvvZvv9yvv,,pvv{PGvvv9!vvBSvv}vv9vvv?CVvvjvv9dBFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e100mmpvv{!vv&*vvAvv+vvK
120Osvvv+vvvtvvv?|vvvtvvv9h|vvv?!vvv+vvvQGf,hC|vvv9EPGvvvv9fSovvv}vvvwvvv&200mmpvvv+vvvAvvv+vvvK|vvvtvvv9h|vvv?

k
yvvv}vvvOI360

Osv+vtv?_v=vtv9
k

yvzv}vgv+v9Q(BS 5628-3:2005).h*v=v+qv#$vPGGyv}vgv+v9QCf$vPgGyvqvQhsv9J$v9|vWv+v?
pvtvbpv,|vtv9h|v?Gyv"v+vQGf<v+v#BFovQqSv+vzv+vwv9JGyvwv9yvTv+v(ehG6FovQqGyvZvzvZv9yv,.vv}v9*vgvQa
BFovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(eChQh<vv+vv9

k
(|vvhCsvv{|vv#1%|vv#Gyvv}vv(GOGyvvgvv]vv(*vv?)<vv9yvvZvv"vvr

G}hQh<,(A1)|#I+E@q9fz&|hGy"+QGf.
GyMZ9F[GyZ(@+?
GyvvvMvvvZvvv9Fvvv[GyvvvZvvv(@vvv+vvv?@vvvAvvvgvvvz

q
vvvu<vvv9yvvvwvvvAvvvzvvv?h$vvv,fvvvzvvv)$vvvPGG}Svvv9Spvvv%vvv,|ovvv}vvv9Cvvvzvvv?

yMZ9F[G6FoQqGyZzZ9y,PjGywD9p?Gy}T9h*?.
CVj9dBFoQqS+z+w9JGyw9yT+(e
Ef
v

|vgvdv~GfvAv=v9QGJGyvAvZv}v+v~yvWvjv{BFovQqSv+vzv+vwv9JGyvwv9yvTv+v(e$v,!vqvTv%v9Gyv}vav=qvtv?
pv,G6FovQqGyvZvzvZv9yv,.iv+vQCfBFovQqSv+vzv+vwv9JGyvwv9yvTv+v(eCvvDvQVvgv=v+v?yvMvZv9FvZv&Gyvgv9vvTv?
yvzv]v(A<vWvwv{Lv9U,vv9yv}v"v9hQ(Light Wells)hGyvqv"v9AGJGyvOGLvzv+v?Gyv}vqvAv(Iv?(Atria).

vv}v9Cf
v

|vdv%vQgGyv"v9fv~Gyv}vAvjv]v#<vTvavJv&iv+vQGyvJv9yvx|v;Fv~LvZv(Yv9
k
yv=vgv̂G !v%v9AGJ
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GyvvOGLvvzvv+vv?h*vvWvvw
x
vv{CSvv9Svv9

k
|vv"vv9Svv=vv9

k
yvv5!vv%vv9AGJ<vv9yvvO$vv9f.vvv}vv9Cf

v
GSvvAvvgvv}vv9dGyvv}pvv;WGyvv}vvzvv(f

Gyvv}vvAvv}
x
vv~*vvR*vvOpvv,Fvv}vv9yvv+vv?GSvvAvvMvvOGeG6FovvQqGyvvtvv(jG}yvv(Gf.h@vv}vv"vvJvv&Osvv?C<vvgvv9Og|pvv+vvRIpvv,
f}z+?GyAW++O,E\9p?Ey)QL[@w9y+q&|t9Q<?

k
yAw9y+rG6FoQqGyZzZ9y,.

*vvv=vvv+qvvv#GyvvvAvvvZvvv}vvv+vvv~GyvvvOGLvvvzvvv,yvvv}vvv=vvv"vvv)Gyvvv}vvvzvvvwvvv?pvvv,Fvvv9|vvvgvvv?Oh|vvv(!vvvAvvvqvvv(QJ,:*vvvTvvvAvvvQ(De

Montfort University, Leicester)(GyvvvvWvvvvwvvvv{1.27)pvvvv9fvvvvzvvvv+vvvv?GSvvvvAvvvvMvvvvOGeBFovvvvQqSvvvv+vvvvzvvvv+vvvvwvvvv9J
Gyvwv9yvTv+v(eyvM

n
vzvuIv+qvROGLvzv,|ov"v9Q.|vhGyvQ<vbGyvqvzv}v"vwv,Gyvgv9Fv,qyvWvjv{G6FovQq,Iv+vE*vAv~q

EOQGLCIvR|v?|vtv+qvOI|vAvgvO
x

OIG}yv(GfhhYv;Jsv(*qv?}Qvv9fGyv=v"v9AGyv}v"vqvQFv?. f
q

Osv?Vvjv{

G6FoQq@
o
=QR!t9AGyWw{GyOGLz,h@gwUpQhYGy%"OS?GyA,*WA}p{fz+%9Gy="9A.

(GyvvWvvwvv{1.27)CVvvvjvvv9dBFovvvQqSvvv+vvvz+wvvv9JGyvvvwvvv9yvvvTvvv+vvv(e,|vvv=vvv"vvv)GCzvvvwvvv?,Fvvv9|vvvgvvv?Oh|vvv(!vvvAvvvqvvv(QJ,:*vvvTvvvAvvvQ
GCg}9Q*(f(Short Ford & Associates)GyZ(QI(Lens-based media).
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G6FoQqGyMQS9!,

C!vAvHGyvAvav(qQpv,GSvAvgv}v9d|vMv]v=v9JChvvTv+vOGyvJvO*vO|vGv}v(fv?hGSvgv?|v#G6FovQq

GyvMvQSv9!v,GyvDv9<vBGyvzv(f.hivOGG6FovQqGyvMvQSv9!v,Gyv+v(e|ov"v9pvTv9
k

sv(*qv9
k

|v#Iv+vEG}Svgv9Q
h*JA{!J(10%|#S(bG6FoQqG F}9y,.

GyJG~

:@

o
vvWvv+vvQGyvv}vv(GYvvqvv?Gyvv=vvQ*vvavv9!vv+vv?(BS 6073-2: 2008),GyvvAvv,@ovvgvvOwOyvv+vv;

k
yvvAvvavv=vv+vvtvv9J

Gyvvvv}vvvv(GYvvvvqvvvv?G}hQh<vvvv+vvvv?(BS EN 771-3: 2003),Eyvvvv)Gyvvvv}vvvvtvvvv9Svvvv9JGyvvvv}vvvvgvvvv+vvvv9Q*vvvv?yvvvv7FovvvvQq

GyvvMvvQSvv9!vv,,ivv+vvQC!vv%vv9@vvAvvJvvOKfvv#hIvvOGJEivv;bGyvv}vvOG|vv+vvx(ivvzvvtvv9J)(Coursing

Units)|vv#GyvvMvvQSvv9!vv?GyvvJvvZvv(*vv?vvv}vv9$vv(pvv,GyvvGvvOhd1.9.hfvvzvv)vvv{pvv{fGyvv}vvzvvJvvu
Gyvvv(_vvv"vvv,((Na(Gyvvv}ovvvgvvvQqa)yvvvzvvv}vvv(GYvvvqvvv?GyvvvJvvv9yvvv+vvv?(Bs En 771-3:2003)|vvv9RGd|vvv|VvvvQG

k

yvv}vvtvv9Svv9JGyvvWvvjvv{G6FovvQqjpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI<vv}vv9pvv+vv&Gyvv(IvvOI215x103x65 mm

Gy}Agz
q
t?<96F

o
Q

qGyZzZ9y,.

h<vvqvv]vv{fvv}vvzvv+vv9JGyvvAvvZvv"vv+vvh*vv}vvwvv#Yvv"vvhG6FovvQqGyvvMvvQSvv9!vv,<vvAvvTvv9|vvJvv9JYvvjvv+vvQI
<vJv+vE*v}vwv#@vJvtv+vuGQ@vZv9aOsv+vuyv7FovQq<vTv%v(yv?pv,Gyv}v(svh.h*v}vwv#@vWv+v+vOFvOQGf
|#C!Z9aG6FoQqGJGyG}+z?Gy(GF%?(Fairfaced)|#v;GyG9!=+#.

@Z"+hG6FoQqGyMQS9!,
*vZv"vhG6FovQqGyvMvQSv9!v,|v#|vR*vH|v#GyvJvZv(*v9JGyvwvDv+vqv?(CjGyvJvGvQGyvwvzvTv,

Gyvv}vvavvJvv(fhGyvvQ|vv{)hG Svv}vv"vvB@vvJvvB\vvjvvb|vvQ@vvqvvhpvv,svv(Gyvv>pvv(:P*vv?.h*ovv]vv9aEyvv)
Gyv}vR*vHIvAv)8%|v#Lv]v9HChvvTv+vOGyvJvO*vO<vJvTv>OQFv?Gyvzv(fGyv}vavzv(<v?hfv}vtv&
yvvvAvvvjvvvzvvv+vvvrFvvvR*vvv8vvv9JG Svvv}vvv"vvvBGyvvvAvvv,SvvvAvvvWvvvw

x
vvv{vvvvAvvvzvvv?Yvvvzvvv=vvv?|vvvhGyvvvJvvvZvvv).Ef

v
GSvvvAvvvgvvv}vvv9d

GyvvJvvZvv)Gyvv}vvzvv(qf*vvR*vvOvvvPyvvxpvv,|vvGvv9dG}yvv(Gf.vvv}vv9Cf
v

fvv}vvzvv+vv?GyvvAvvZvv"vv+vvhGyvvOsvv+vvtvv?@vv"vvAvvH
BFoQqG

k
PGI(Ga!d+q?.

Gy}d%Q
Cvvv}vvvv?|vvvGvvv9dhGSvvvh|vvvAvvv(GpvvvQ|vvv#G}yvvv(Gf<vvv}vvv9pvvv+vvv%vvv9G}yvvv(GfGyvvv}vvvAvvvgvvvO

x
OI,<vvvOAG

k
|vvv#

G}Ivv}vvQhG}YvvqvvQGyvv=vvQ@vvtvv9yvv,Gyvvqvv9@vvKhG}YvvqvvQhIvvAvv)G}Lvv]vvQhG}Svv(O.C|vv9GyvvTvvavvK
pvvv+vvvQGhM<vvv+vvv#G}|vvvzvvvUh<vvv+vvv#Gyvvv}vvv}vvv9Cvvv{yvvvzvvvJvvvGvvvQGyvvvavvv=vvv+vvvgvvv,<vvv}vvv9pvvv,Pyvvvx|vvv+vvvRGJG6FovvvQq

Gyv}vZv"vh*vOh*qv9
k

hG6FovQqGyvZvzvZv9yv,PjGyv"vtvX.h!vdvQG
k

yv(Fv(O|vGv9dhGSvh|v#GyvZv=v9Z
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Gyvv}ovvTvvAvvgvv}vv{pvv,GyvvAvvZvv"vv+vvh,pvv}vv#Gyvv}vv}vvwvv#|vvavv9<vvtvv?G6FovvQqGyvvMvvQSvv9!vv,Gyvv}ovvZvv"qvvhIvvO*vvDvv9
k

|vvh

G6FoQqGyZzZ9y,GytO*~hGy}oG(qi|#CF{@Q|+~Gy}=9!,GytO*}?Ch@(SgA%9.

GyGOhd1.9
Gy}t9S9JGy}g+9Q*?y(IOGJYrVj{G6FoQqGyMQS9!,(BS 6073-2: 2008)

Gya(d(mm)GygQV(mm)G:Q@q9Y(mm)

1909065

1909090

21510065

2909090

4409060

44010065

44090140

440100140

|(GYq9JG6FoQqGyMQS9!,

G}!}9W
svO*vwv(fG6FovQqGyvMvQSv9!v,|ovZrv}vAv9

k
Ch|vDvt

v
v=v9
k

ChPGSvavKGSvAv"v9O|ovGv(qa,vvPyvx

svvO*vvwvv(ffvv9|qvv9
k

ChBFovvQqhGFvv%vv9J<vvJvvTvv>GyvvZvv9!vvh.hsvvO@vvAvvQcGyvv(IvvOGJGyvv}ovvMvvZvvZvv?

yvzv(GFv%v9J|vgvQq\v?
k

yvzvMv9QLChiv+vQ|vgvQq\v?,pv,Iv+v#@ovtvOqehIvOGJG6FovQqGyv}vwvWv(pv?
LvZv9Fv[cv9$vQ*v?|v#OhfGyv}vR*vO|v#GyvJv}v9*v?.vv}v9@vJvOvO|vtv9h|v?Gyv]vjvbhGyvwvDv9pv9J
_v=vtv9

k
yv}vAvavzv=v9JGyvR<v(f.h*vAv~qE!vAv9L|vGv9dfv9Oj|v#G6FovQqGyvMv9U_v=vtv9

k
yvzv}vgv+v9Q(BS

4729: 2005)hyvvvwvvv#*vvvAvvvavvvzvvv>@vvvTvvvzvvv+vvv}vvv&hsvvvAvvv9
k

C_vvv(dvvvv}vvv9pvvv,Ivvv9yvvv?G6FovvvQqGyvvvZvvvzvvvZvvv9yvvv,
hSvvv+vvvzvvv+vvvwvvv9JGyvvvwvvv9yvvvTvvv+vvv(e.h*vvvGvvv>Cf*ovvvJvvvOvO<vvv(\vvv(M|vvvQFvvvhGyvvv}vvvZvvv"xvvvhh|vvvAvvv9!vvv?GyvvvTvvvJvvvu
hG}<vvgvv9Oh!vv}vvbG6FovvQqfvvzvv)vvv{_vvQO(QR|vv?)(Package)|vv#_vvQhOG6FovvQqGyvvMvvQSvv9!vv,.
h*vGv>Cf*ovTvAvgv}v{G6FovQqGyvMvQSv9!v,PhGyv}vtv9h|v?Gyvgv9yv+v?fvzv)Gyv]vjvb@vJvBG}QV

Ivv+vvE*vv(Fvv(O|vvTvvAvv(*vv9J|vvQ@vvqvvgvv?|vv#Gyvvwvv=vvQ*vvAvv9J,_vv=vvtvv9
k

yvvzvvAvvZvv"vv+vvrGyvv}vvJvvOvOpvv,Gyvvtvv9!vv(f
Gyvv=vvQ*vvavv9!vv,GyvvMvv9UQsvv~1GyvvMvv9U<vv9yvvMvvQSvv9!vv?pvv,G}QVGyvvgvvOhG!vv+vv?(BRE Special
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Digest 1, Concrete In Aggressive Ground)(2005).

GyO*}(|?
G6FovvQqGyvvMvvQSvv9!vv,|vvtvv9heyvvzvvAvvGvv}qvvO<vv9yvvZvvtvv+vvhhyvv%vvPG*vvZvvzvvKyvv;SvvAvvgvv}vv9dpvv,vvv{

|vvTvvAvv(*vv9JGyvvAvvgvvQwVGyvvavv=vv+vvgvv+vv?,h*vvROGOsvvTvv9hIkh|vvAvv9!vv?,vvvwvv{
x

Gyvv}vv"vvAvvGvv9JGyvvMvvQSvv9!vv+vv?,|vvh
@vvtvvO

w
eGyvvR|vv#.h*vv}vvwvv#Y

ovv"vvhG6FovvQqGyvvMvvQSvv9!vv,,vvv5FovvQqSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e,Lvv9yvv+vv9
k

|vv#
C*qv?C|v;Msv9<vzv?yvzvPh<v9f,hyv%vPG*ovgvOwiv+vQsv9<v{yvzvAv}vzvK.hyvwv#:*vGv(RGSvAvgv}v9yv&pv,
G}|9v#GyA,p+%9S(GF{ChCI}9VY"9f+?.

Gy}(GYq9JGyq+R*9F+?

Gy(Rfh|t9h|?Gy]jb
Gyvvv(RfGyvvv}vvvgvvv+vvv9Qjyvvv7FovvvQqIGyvvvMvvvQSvvv9!vvv+vvv?fvvv9OI2.3kg.<vvvJvvvTvvv>@vvvQvvvv+vvv=vvv%vvv9.h*vvv=vvv+vvv#

GyvvGvvOhd1.10Cf
v

|vvtvv9h|vv?Gyvv]vvjvvbyvv(GIvvOIG6FovvQqGyvvMvvQSvv9!vv,@vvtvvhpvv,Gyvv}vvGvv9d9.2Eyvv)
MPa0.40(BS 6073-2:2008).

GyGOhd1.10Gy}t9h|?Gy"}(PF+?y(GIOGJG6FoQqGyMQS9!,(BS 6073-2: 2008)

|A9!?|t9h|?Gy]jb(MPa)

2.9

3.6

7.3

8.7

10.4

17.5

22.5

30.0

40.0

|v;Ivdv9J:Gyv}vtv9h|v?4.10hIvAv)0.40MPa\v}v"v9
k

@vMv[

whGIvOGJGyvMvQSv9!v?
GyJZ(*?ptb:GyMQS9!?Gy}T9|+q?.
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G|AZ9UGy}9A

G|vAvZv9UGyv}v9A@vtvzv+vO*v9
k

$v(8%hyvwv#|vgvOqdG6FovQqGyv%v"vOSv,Csv{|v#7%<vgvO

24Svvv9fvvv?|vvv#ivvv}vvvQg<vvv9yvvv}vvv9AGyvvv=vvv9QO,h$vvv(|vvv"vvv9Svvv>yvvvzvvvWvvvQhWGyvvvgvvvOhG!vvv+vvv?vvvv9yvvvGvvvOQGf
G:SA"9O*?h*"9S>@JB|TA(iGy}OG|+xGy}9!g?yzQ_(<?hiQaGyAqA+X.

IQv?GyQ_(<?hGyJQGQI

*vvv"vvvwvvv}vvvXG6FovvvQqGyvvvMvvvQSvvv9!vvv,fvvv"vvvOGyvvvAvvvGvvvqvvv+vvvrfvvv9OI<vvv"vvvTvvv=vvv?0.04%hvvvvJvvvO
q

CsvvvZvvv)
0.06%.C|qvvv9GyvvvJvvvQvvvv?Gyvvv"vvv9Fvvv}vvv?pvvv+vvv&fvvv#GyvvvQ_vvv(<vvv?hGyvvvJvvvQGQIpvvv%vvv,Cvvvv=vvvQ|vvv#@vvvzvvvxGyvvvAvvv,

@vJvZv{pv,BFovQqSv+vzv+vwv9JGyvwv9yvTv+v(e,h*vGv>Cf@vwv(fpv(GYv{GyvAv}vOOfv"vOvv{5vvvv
6m.h<vvTvv=vv>IvvQvvv?GyvvQ_vv(<vv?$vvPg*vvGvv>C:*vv=vvz

v
vv{G6FovvQqsvv=vv{@vvWvv+vv+vvOgyvvzvvAvvjvvz

q
vv>fvvzvv)

G:|vvAvvZvv9UGyvvRGFvvO,hE!qvv}vv9*vvGvv>\vv=vvb|vvtvvOGQQ_vv(<vv?Gyvv}vv;W_vv=vvtvv9
k

yvvPyvvx.h*vvGvv>Cf
@

o
J})QReG6FoQqp,Gy}(sh|#|+9gGy}aQh|#GyZt+hhGyDzH.

Gy"9sz+?GyJQGQ*?

Gyvvv"vvv9svvvzvvv+vvv?GyvvvJvvvQGQ*vvv?yvvv7FovvvQqGyvvvMvvvQSvvv9!vvv,|vvv}vvv9Cvvvzvvv?yvvv"vvv9svvvzvvv+vvv?G6FovvvQqGyvvvZvvvzvvvZvvv9yvvv,hBFovvvQq

Svv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e<vv9yvvDvvwvv9pvv?!vvqvvTvv%vv9.h*vv"vvZvvK<vvgvvOe|vv{AGyvvqvvGvv(I<vv+vv#_vv=vvtvvAvv,GyvvGvvOGQ
<9yw9|{h@Qv%9p9Qi?

k
y}"h@TQHGy}9AEy)Gya=t?GyOGLz+?.

@QGhMGy"9sz+?GyJQGQ*?y7FoQqGyMQS9!,<+#4.1h8.1.W/mK

*v}vwv#@vJvtv+vu|vTvAv(i|vtv=v(d|v#GyvgvRdGyvJvQGQjyvzvGvOQGfGyvMv9QFv+v?<v9SvAvgv}v9d
G6FoQqGyMQS9!,.h*w(f!d9eGy}{AGyGRF,yzqG(GJv}9*z,:

BFoQqLQS9!,yz(GF%?5.102mm

I+R$(GF,Y9p,50mm

fvvvv9Rd<vvvv(yvvvv,*vvvv(Q*vvvvDvvvv9fFvvvv9Svvvvr|vvvvjvvvvavvvv)hFvvvv%vvvv&<vvvvQsvvvv9svvvv?|vvvv#GyvvvvtvvvvZvvvvO*vvvvQmm 45

(l = 0.023 W/ m.K)

Vj{<z(cLq+rGy(RfF+OG}OGAmm 115,l = 0.11 W/m K))

y(MFZ,|D=qB<;Yumm 12.5

*ovvvgvvvavvv,!vvvdvvv9eGyvvv=vvv"vvv9AGyvvvTvvv9<vvvuGyvvvtvvv+vvv}vvv?U = W/M2 K 0.27@vvvtvvvQ*vvv=vvv9
k

GfvvvAvvv}vvv9OG
k

fvvvzvvv)
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Gy"9sz+?GyJQGQ*?y7FoQqGyMQS9!,Gy}TAg}{.

|t9h|?GyJQ*u

Ef
q

|vvtvv9h|vv?G6FovvQqGyvvMvvQSvv9!vv,yvvzvv"vv+vvQGf|ovv}vv9Cvvzvv?yvv7FovvQqGyvvZvvzvvZvv9yvv,hBFovvQqSvv+vvzvv+vvwvv9J
Gyvvwvv9yvvTvv+vv(e.h*ovvZvv"qvvrG6FovvQqGyvvMvvQSvv9!vv,Gyvv}nvvJvv(jfvvzvv)Csvv{|vv#1%|vv(GOfvv]vv(*vv?fvvzvv)
C!&GyZ"rG}hQh<,(A1)p,|9*Agzu<}t9h|?Gy"+QGf.

GyMZ9F[GyZ(@+?

G6FovvQqGyvvMvvQSvv9!vv,GyvvwvvDvv+vvr|vv"vv9Svv>yvvAvvMvvqvv+vvrG!vvAvvtvv9dGyvvZvv(J<vv9yvv%vv(GA.h$vv(*ovvgvv9Od
|#I+EGy(RfG6FoQqGyZzZ9y,hBFoQqS+z+w9JGyw9yT+(e.

CVj9dG6FoQqGyMQS9!,

pvv,Gyvv}vvGvv9dGyvv(GSvvh|vv#Lvv+vv9QGJG}yvv(GfhGyvv"vvTvv+vvHGyvvPj*vvtvvOq|vv&Yvv9!vvgvv(G6FovvQq

GyvMvQSv9!v,*vZvgv>iv9yv=v9
k

@v}v+v+vRVvjv{$vPGG6FovQqfv#Vvjv{G6FovQqGyvZvzvZv9yv,<v9yv"vdvQE:
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q

$vPGGyv"vdv9e|v"v9Sv>|v#CFv{EvvTv9AG}<v"v+v?PGJ

G}_vvQGyvvqvv(:P*vv?ChGyvvMvvWvv=vv+vv?h<vv9Q@vvqvv9Y*vvZvv{Eyvv)18m.vvv}vv9*vv}vvwvv#Cf*vvTvvAvvgvv}vv{pvv,
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hGyvvv=vvv"vvv,hIvvvAvvv)G}Ivvv}vvvQ.*vvvAvvv~qVvvvavvvrGyvvv(Yvvv;JG}pvvvtvvv+vvv?svvvzvvv+vvv;

k
(Chamfered)yvvvAovvvgvvvavvv,

|d%Q|OG|+xCVj9dG6FoQqGy"d9|+?.

77



Gy}QGFh

FURTHER READING

Brick Development Association. 2001: Use of traditional lime mortars in modern
brickwork. Properties of bricks and mortar generally, No. 1.3.Windsor:
BDA.

Brick Development Association. 2001: Observations on the use of reclaimed clay
bricks. Properties of bricks and mortar generally, No. 1.4.Windsor: BDA.

Brick Development Association. 2005: The BDA guide to successful brickwork.
3rd ed. London: Butterworth Heinemann.

British Cement Association. 2005: BCA guide to materials for mortar.
Camberley: British Cement Association.

Campbell, J.W.P. 2003: Brick: A world history. London: Thames and Hudson.

Hammett, M. 1997: Resisting rain penetration with facing brickwork. Windsor:
Brick Development Association.

Hammett, M. 2003: Brickwork and paving for house and garden. Marlborough:
Crowood.

Hendry, A.W., Sinha, B.P. and Davies, S.R. 1997: Design of masonry structures.
3rd ed. London: E. & F.N. Spon.

Institution of Structural Engineers. 2008: Manual for the design of plain masonry
in building structures to Eurocode 6. London: ISE.

Knight, T.L. 1997: Creative brickwork. London: Arnold.

Kreh, D. 2007: Masonry skills. 6th ed. Nantwich: Delmar.

McKenzie, W.M.C. 2001: Design of structural masonry. London: Palgrave.

Mortar Industry Association. 2005: Efflorescence and bloom on masonry. Data
Sheet 8. London: Mortar Industry Association.

Sovinski, R.W. 1999: Brick in the landscape: a practical guide to specification and
design. Bognor Regis: John Wiley and Sons.

Weston, R. 2008: Materials, Form and Architecture. London: Laurence King
Publishing.

STANDARDS

BS 743: 1970 Materials for damp-proof courses.

BS 4729: 2005 Clay and calcium silicate bricks of special shapes and sizes.
Recommendations.

BS 5628 Code of practice for use of masonry:

Part 1: 2005 Structural use of unreinforced masonry.

Part 2: 2005 Structural use of reinforced and prestressed masonry.

Part 3: 2005 Materials and components, design and workmanship.

BS 6073 Precast concrete masonry units:
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Part 2: 2008 Guide for specifying precast concrete masonry units.

BS 6100 Building and civil engineering vocabulary:

Part 0: 2002 Introduction.

Part 6: 2008 Construction parts.

BS 6515: 1984 Specification for polythene dampproof courses for masonry.

BS 6750: 1986 Specification for modular coordination in building.

BS 7533 Pavements constructed of clay, natural stone or concrete pavers.

BS 8000 Workmanship on building sites:

Part 3: 2001 Code of practice for masonry.

BS 8103 Structural design of low rise buildings:

Part 2: 2005 Code of practice for masonry walls for housing.

BS 8208 Guide to assessment of suitability of external cavity walls for filling
with thermal insulation:

Part 1: 1985 Existing traditional cavity construction.

BS 8215: 1991 Code of practice for design and installation of damp-proof
courses in masonry construction.

BS EN 771 Specification for masonry units:

Part 1: 2003 Clay masonry units.

Part 2: 2003 Calcium silicate masonry units.

Part 3: 2003 Aggregate concrete masonry units.

Part 4: 2003 Autoclaved aerated concrete masonry units.

BS EN 772 Methods of test for masonry units: DD CEN/TS Part 22: 2006
Determination of freeze/thaw resistance of clay masonry units.

BS EN 845 Specification for ancillary components for masonry:

Part 1: 2003 Ties, tension straps, hangers and brackets.

Part 2: 2003 Lintels.

Part 3: 2003 Bed-joint reinforcement of steel meshwork.

BS EN 934-3: 2003 Admixtures for masonry mortar.

BS EN 998-2: 2003 Specification for mortar for masonry. Masonry mortar.

BS EN 1015 Methods of test for mortar for masonry.

BS EN 1052 Methods of test of masonry.

BSEN1344: 2002 Clay pavers.Requirements and test methods.

BSEN1365-1: 1999 Fire resistance tests for loadbearing elements.Walls.

BS EN 1996 Eurocode 6: Design of masonry structures:

Part 1.1: 2005 Rules for reinforced and unreinforced masonry.

Part 1.2: 2005 Structural fire design.

Part 2: 2006 Design considerations, selection of materials and execution of
masonry.

Part 3: 2006 Simplified calculation methods for unreinforced masonry
structures.
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NA Part 2: 2006 UK National Annex to Eurocode 6: Design of masonry
structures. Design considerations, selection of materials and execution of
masonry.

BS EN 13139: 2002 Aggregates for mortar.

PAS 70: 2003 HD clay bricks. Guide to appearance and site measured
dimensions and tolerance.

DD 140-2: 1987 Wall ties. Recommendations for design of wall ties.

PD 6678: 2005 Guide to the specification of masonry mortar.

BUILDING RESEARCH ESTABLISHMENT PUBLICA-

TIONS

BRE Digests

BRE Digest 329: 2000 Installing wall ties in existing construction.

BRE Digest 441: 1999 Clay bricks and clay brick masonry (Parts 1 and 2).

BRE Digest 460: 2001 Bricks, blocks and masonry made from aggregate
concrete (Parts 1 and 2).

BRE Digest 461: 2001 Corrosion of metal components in walls.

BRE Digest 487: 2004 Structural fire engineering design: materials and
behaviour. Masonry (Part 3).

BRE Digest 502: 2007 Principles of masonry conservation management.

BRE Special digests

BRE SD1: 2005 Concrete in aggressive ground.

BRE SD4: 2007 Masonry walls and beam and block

floors. U-values and building regulations.

BRE Good building guides

BRE GBG 62: 2004 Retro-installation of bed joint reinforcement in masonry.

BRE GBG 66: 2005 Building masonry with limebased bedding mortars.

BRE Information papers

BRE IP 10/93 Avoiding latent mortar defects in masonry.

BRE IP 10/99 Cleaning exterior masonry.

BRE IP 11/00 Ties for masonry walls. A decade of development.

BRE IP 3/01 Dynamic stiffness of wall ties used in masonry cavity walls.
Measurement procedure.

BRICK DEVELOPMENT ASSOCIATION PUBLICATIONS

Design notes

DN 8: 1995 Rigid paving with clay pavers. M. Hammett and R.A. Smith.

DN 11: 1990 Improved standards of insulation in cavity walls with outer leaf of

80



facing brickwork. R.W. Ford and W.A. Durose.

DN 12: 1991 The design of curved brickwork. M. Hammett and J. Morton.

DN 13: 1993 The use of bricks of special shape. M. Hammett.

DN 15: 1992 Brick cladding to timber frame construction. B. Keyworth.

Building note

BN 1: 1991 Brickwork. Good site practice. T. Knight.

Technical information paper

TIP 10: 1988 Brickwork dimension tables.

Technical paper

Lilley, A.A. Flexible brick paving: application & design 1990: Highways &
Transportation 10(37).

ADVISORY ORGANISATIONS

Brick Development Association, The Building Centre, 26 Store Street, London
WC1E 7BT, UK (0207 323 7030).

Mortar Industry Association, Gillingham House, 38-44 GillinghamStreet,
LondonSW1V1HU,UK(020 7963 8000).
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k

!vvvdvvv9eGyvvvQ<vvvb<vvv9yvvvDvvvtvvv(HCh<vvv9yvvvAvvvzvvvTvvv+vvv#hG}Lvvv9O*vvvO)
h$OaG:SAMOGe.

GyGOhd2.1Gy}t9S9JGy"}(PF+?yz=z(cGyMQS9!,
h|A9!A&hpt9

k
yz}g+9Q(BS 6073: 2008)

Gya(d(mm)GygQV(mm)G:Q@q9Y(mm)

<vzv(cLvQSv9P<vJvZv(*v9J<vzv(c

Ei;b(izt9J)

1909065

1909090

21510065

2909090

4409065

44010065

44090140

440100140

<z(c|g+9Qj

39090190

390100190

390140190
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390190190

44075215

44090215

440100215

440140215

440190215

440215215

<vzv(c|v#LvQSv9!v?|vTv9|v+v?<vzv(c

Ei;b(izt9J)

21590vvvv150215

21590vvvv150215

<z(c|g+9Qj

44050vvvv350215

61050vvvv350215

62050vvvv350215

|;Id9J:

vvvv:*vAv~qE!vAv9LFv}v+vhG}IvGv9e|v#sv=v{Fv}v+vhGyv}vZv"qvgv+v#E:
q

Cf
v

|vtv9Sv9JCLvQi

sO@w(f|oA9I?.
vvvv*vvvWvvv}vvv{GyvvvgvvvQVGyvvv}vvvPvvvv(Q|vvv#spvvv=vvv{<vvvgvvv̂Gyvvv}vvvZvvv"vvvgvvv+vvv#:50,70,75,100,

115,125,130,140,150,190,200,215,255,265,275,300,355

|~.

vvvv@vvvwvvv(fsvvv+vvv9Svvv9JChFvvv&<vvvzvvv(cG}Svvv9Svvv9Jfvvv9OIk255 x 290, 255 x 300, 310 x

350, 400 x 215, 440 x 140Ch440 x 215 mm.*oQv>|TaJ9
k

vvvvfvvv9OI
k

@vvvwvvv(fCQ\vvv+vvv9JGyvvvgvvv(GQVhGyvvv=vvvzvvv(c<vvvTvvv}vvv9vvvv?100mmhC<vvvgvvv9OGyvvv(Fvvv&
440x215, 440x350, 440x540, 610x350 or 620x215 mm.

vvvv|vvvtvvv9h|vvv?GyvvvTvvvJvvvuGyvvvWvvv9Fvvvgvvv?hpvvvtvvv9
k

yvvvzvvv}vvvgvvv+vvv9Q(BS 6073-2: 2008)$vvv,9.2,6.3,
3.7,7.8,4.10,5.17,5.22,0.30h0.40MPayvvwvv#svvO@vvRhO<vvgvv̂Gyvv}vvZvv9!vvh
s(i|t9h|?|A(Sa?CLQi(|D;

k
2.4MPa).
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GyGOhd2.2IOhOGyAT9|J9Jfz)|t9S9JGy=z(cGyMQS9!,<JZ(*9J

p8?GyAT9|KD1D2D3D4

Gya(d(mm)3+1+1+1+

5vvvv3vvvv3vvvv3vvvv

GygQV(mm)3+1+1+1+

5vvvv3vvvv3vvvv3vvvv

G Q@q9Y(mm)3+2+5.1+0.1+

5vvvv

|;Id9J:

vvvv*vvvvv"vvvvv[

wGyvvvvv}vvvvvgvvvvv+vvvvv9Q(BS 6073: 2008)fvvvvvzvvvvv)Cfpvvvvv8vvvvvAvvvvv,GyvvvvvAvvvvvTvvvvv9|vvvvvK(D3)h(D4)

@vvTvvAvvMvvO|vv9f|vvhC!vvdvv}vv?Q<vvb<vvavv=vvtvv?Qsvv+vvtvv?|vv#Gyvv}vv;W,hyvvPyvvxpvv{f
v

|vvgvvdvv~Gyvv(IvvOGJ

Gy}oTAMO|?OGL{Gy}}zw?Gy}AJOI@Aa9<u|hp8A,GyAT9|K(D1)h(D2).

vvvvsO*A~qGyAZQ*Kf#@T9|J9JCYjQ|#sp={Gy}Z"
x
h.

GyGOhd2.3IOhOGyAT9|J9Jfz)|t9S9JGy=z(c|#GyMQS9!?Gy}T9|+?
hGy}g9yG?<}J~

hYvv;J|vvgvv+vv9Q*vv?<vv}vv;Wfvv9ehLvvqvv+vvr

Gy(Rf

hY;J|;WQs+t?

GPLMTLMATLMB

Gya(d(mm)- 5 to +3+3+1.5

GygQV(mm)+3+2+1.5

G Q@q9Y(mm)- 5 to +3+2+1.0

|;Id9J:

vvvvyvvv(IvvvOGJGyvvv=vvvzvvv(c|vvv#GyvvvMvvvQSvvv9!vvv?Gyvvv}vvvTvvv9|vvv+vvv?hGyvvv}vvvgvvv9yvvvGvvv?pvvv,pvvvQf|vvv#Gyvvvqvvv8vvv?
(TLMB)G:!vvvJvvvQGaG}svvvZvvv)|vvv#GSvvvAvvv(GFvvv+vvv?hFvvv(gGyvvvTvvvQ*vvvQh|vvv#GyvvvAvvv(GRjGyvvv}vvvTvvvAvvv(j

y(F(gGyTQ*Qmm 1.0p,v{I9y?.
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vvvvsO*A~GyAZQ*Kf#@T9|J9JCYjQ|#s={Gy}Z"xh.

GyAZ"+h
*vvAvv~q@vvZvv"vv+vvhGyvv=vvzvv(cGyvvMvvQSvv9!vv,GyvvwvvDvv+vvr,hGyvvPjsvvO*vvwvv(ffvvzvv)Vvvwvv{Yvvzvv>

ChLvvvzvvv(jChCFvvv(a,|vvv#GyvvvJvvvZvvv(*qvvv9JGyvvvwvvvDvvv+vvvqvvv?Gyvvvavvv=vvv+vvvgvvv+vvv?<vvv}vvv9pvvv+vvv%vvv9GyvvvjvvvQG!vvv+vvvB
Gyv}vTvJv(bhGyvJvGvQGyvGv+vQjhGyvJvZv).<v+v"v}v9*vAv~q@vZv"v+vhGyv=vzv(cGyvMvQSv9!v,Gyv}vAv(Svb
hGyvvvMvvvqvvv+vvvrGyvvv(Rf<vvv}vvvRL|vvvGvvv}vvv(fvvv?hGSvvvgvvv?|vvv#GyvvvJvvvZvvv(*vvv9J<vvv}vvv9pvvv+vvv%vvv9GyvvvZvvvzvvvZvvv9d
Gyvv}vvAvv}vvOOhLvv=vvEG}pvvQGfGyvvgvv9yvv+vv?Gyvv}ovvAvv}vvO

x
OhGyvvQ|vv9OGyvv}vvzvv=qvvOhGyvvMvvqvv9f.Ivv+vvE@vvZvv>q

GyvMvQSv9!v?pv,sv(Gyv>h@vQLqh@vGvq
v
vr.h*ovWvwv{Gyv=vzv(cGyv}vTv9|v,(GyvMvQSv9!v+v?Gyv}vTv9|v+v?

ChGyvMvQSv9!v?Gyv}vTv9|v+v?Gyv}vgv9yvGv?<vqvQf)<v{\v9pv?|vTvJv(bG}yv(|v"v+v(eEyv)|vR*vH!v9fv~
|vvvv#GyvvvvQ|vvvv{hGyvvvvGvvvv+vvvvQhGyvvvvQ|vvvv9OGyvvvv}ovvvvAvvvvavvvv9*vvvvQ(Q|vvvv9OGyvvvv(svvvv(OGyvvvv}vvvvTvvvvJvvvv(b)hG Svvvv}vvvv"vvvvB
Gyvv=vv(Q@vv;!vvOj.h*ovv"vvAvvHivv9RoGyvv%vv+vvOQhFvv+vv#Gyvv}vvAvv(qyvvOfvv#G!vvJvv;d|vvTvvJvv(bGyvv}vvgvvOf<vv"vv+vv?

k

Lvvvzvvv(*vvv?ivvv+vvvQ|vvvAvvvQG<vvvavvv?.h*vvvAvvv~@vvvTvvvQ*vvvh$vvvPgGyvvvgvvv}vvvzvvv+vvv?|vvv#_vvvQ*vvvuGyvvv}vvvgvvv9yvvvGvvv?pvvv,pvvvQf
(Autoclave)<vvv9yvvv=vvvMvvv9QGyvvv}vvv]vvvjvvv(W(GyvvvWvvvwvvv{2.4),EP*vvv(pvvvQfvvvR:

k
E\vvv9pvvv+vvv9

k
yvvv=vvvgvvv̂

Gyvvv}vvv"vvvAvvvGvvv9J<vvv}vvv{AGyvvvqvvvQGivvv9Jpvvv,Gyvvv=vvvzvvv(cGyvvvMvvvzvvv(jCh|vvv#_vvvQ*vvvuyvvvZvvvu_vvv=vvvtvvv?|vvv#
Gyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#Gyvvv}vvv=vvvDvvv(bChGyvvv=vvv(yvvv,*vvv(Q*vvvDvvv9fChQivvv(IGyvvvqvvv+vvv"vvv(d(Phenolic Foam)

Gyvv}vvwvvTvv(qI<vvQsvv9svv?|vvgvvO!vv+vv?(GyvvWvvwvv{2.1).*vvAvv~wfvv9OI@vvjvvzvv+vvrGyvv=vvzvv(cGyvv}vvgvv+vv9Qj,GyvvPj
*vwv(fyv(!v&Q|v9O*v9

k
_v=v+vgv+v9

k
Ch<vQ@vtv9yv+v9

k
,|v#CFv{@vTvzv+v}v&.hfv9OI@

o
v}v+qvRpv8v9JGyv=vzv(c

Gy}MAzq?<g;|9JLOTCh<Q|(RG}y(Gf.

(GyWw{2.4)@Z"+hGy=z(cGCT9|,.
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GyMZ9F[

GywD9p?hGy}t9h|?

h\vhGyv}vgv+v9QGyv=vQ*vav9!v,(BS 6073-2: 2008)sv9Fv}v?
k

<vtv(i|vtv9h|v?Gyv]vjvbGyvWv9Fvgv?
yvvzvv=vvzvv(cGyvvMvvQSvv9!vv,Gyvv}vvTvv9|vv,hGyvv}vvwvv(qf|vv#IvvZvv(*vv9J9.2,6.3,3.7,7.8,4.10,

5.17,5.22,0.30,0.40(MPa),h|vvvhPyvvvxpvvv{f
q

Gyvvvjvvv9yvvv=vvv+vvv?Gyvvvgvvvdvvv}vvv)|vvv#Gyvvv=vvvzvvv(c
GyvvMvvQSvv9!vv,@vvtvvhpvv,Gyvv}vvGvv9d8.2Eyvv)30MPa|vvhvvvDvv9pvv?|vvtvv9<vvzvv?420vvvv2200kg./ m3

h!v9svzv+v?IvQGQ*v?|v#10.0Eyv)5.5W/mKfv"vO|vJvAv(iQ_v(<v?3%(GyvGvOhd2vvvv4).

h*w(fG:!w}9Tf"OGyAGq+rp,Gy}G9d0.03% - 0.05%

GyO*}(|?

Ef
q

Gyv=vzv(cGyvMvQSv9!v,GyvwvDv+vrhC!v(GY|vJvOqOI|v#Gyv=vzv(cGyv}vTv9|v,GyvMvqv+vr*vwv(f
|vtv9h|v9

k
yvWvQhWGyvAvGv}qvO/Ph<v9fGyvGvzv+vOOhf|vTvAv(iGyv}vO|v9cGyvgv9RdyvzvQ_v(<v?(DPC)

(Damp-Proof Course).h|vvhPyvvx*vvGvv>C:*vvTvvAvvMvvOeGyvv=vvzvv(cGyvvMvvqvv+vvrGyvvPj@vvtvv{
q

svv(qI|vvtvv9h|vvAvv&yvvzvvTvvJvvufvv#7|vv+vvjvv9<vv9Svvwvv9d@vvJvvB|vvTvvAvv(i$vvPGGyvv}vvO|vv9c|vv9fvvOGGyvvavv=vvtvv?
GyOGLz+?yz="9APjGyqG(I.

E|w9!+?GyAD=+B

*vv(pvvQGyvv=vvzvv(cGyvvMvvQSvv9!vv,Gyvv}vvTvv9|vv,qhGyvvMvvqvv+vvrLvvzvvqvv+vv?
k

Fvv+vvOIyvvzvv}vvDvv=qvvAvv9J,pvv9}Ivv}vv9d
GyvMvqv+vqv?*vwvqv+v%v9|vTv9|v+vQ<vav(d50mm,C|qv9G}Iv}v9dGyvDvtv+vzv?pv+vzvR|v%v9|vtv9<vU(Plugs)

FOQGfh|D=qA9J|"9S=?.h$PgGy}D=A9J*G>Cf@AJ9V)I(GaGy=z(c.

GygRdGyJQGQj

*vvvtvvvAvvv]vvv,GyvvvGvvvRAL|vvv#hCvvv+vvvtvvv?C!vvvdvvv}vvv?Gyvvv=vvv"vvv9AGyvvv}ovvvgvvvAvvv}vvvOI(_vvv=vvvgvvv?2006)Cf@vvvwvvv(f
Gyvv}vvTvv9vvv#GyvvGvvO*vvOI(GyvvGvvRAL1A)hivv+vvQ$vv9|vv#C!vv(GYGyvv}vv=vv9!vv,GyvvGvvO*vvOI(GyvvGvvRAL2A)

yvvvAvvvwvvv(f|vvvAvvv(Gpvvvtvvv?|vvvhG}OGAG Fvvv}vvv9yvvv,yvvvzvvvavvv9svvv?hGyvvvwvvvQ<vvv(f,h|vvvgvvvO
q

dG:!vvv=vvvgvvv9KGyvvv%vvvOa
(TER) (Target Emission Rate)GSvAv"v9OG

k
Eyv)vv9|v{Gyv=v"v9A(GyvqvZv{7).yvPyvxpv{f

q
sv+v~

UEpvvvQGO*vvv?yvvvzvvvgvvv"vvv9YvvvQyvvv~@ovvvJvvvOqO<vvv9SvvvAvvvDvvv"vvv9A@vvv(Svvvgvvv9JGyvvv}vvv"vvv9RdGyvvvtvvv9Fvvv}vvv?(GyvvvGvvvRAL1B)

hGyvv}vv=vv9!vv,G}LvvQiGyvvtvv9Fvv}vv?(GyvvGvvRAL2B)Ivv+vvE@vvgvvAvv=vvQGyvvtvv+vv}vv?GyvvAvvzVvv+vvQ*vv?30.0W/m2K

(hGW/e2.vv9yvqv#)$v,Gyv}vgv+v9QyvzvGvOQGfGyvGvO*vOIGyv}vwvWv(pv?.hEf
q

Gyvtv+v}v?UGyv}vgv+v9Q*v?
Gyvv}ovvJvvO

x
OIyvvgvv"vv9YvvQGyvvGvvOQGfpvv,G}<vv"vv+vv?GyvvGvvO*vvOI$vv,35.0W/m2K,hyvvwvv#yvvAvvJvvtvv+vvu
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|vvgvvOdG:!vv=vvgvv9KGyvv%vvOaG Fvv}vv9yvv,pvv{f|vvgvvdvv~G}<vv"vv+vv?@vvAvvavvz
q
vv>svv+vv~UyvvzvvGvvOGQ\vv}vv#

Gy}G9d27.0vvvv30.0W/m2K.

@Jtu@Qv+=9JGy}(GOGyA9y+?s+}?U = 0.27 W/m2K(GyWw{2.5)

FOGQpG(I|}z(AFRF+9
k

<g9Rd:

5.102mm_=t?L9QF+?|#CVj9dG6FoQqGyG}+{Gy(F&(Fairfaced).

50mmpG(IL9y+?.

50mm<vvv(yvvv,*vvv(Q*vvvDvvv9fQivvv(j|vvvwvvvTvvv(Gyvvv(Fvvv&<vvvQsvvv9svvv?|vvvgvvvO!vvv+vvv?(l = 0.023 W/

mK).

100mm<z(cLq+r((l = 0.15 W/mK

5.12mmy(MFZ,(l = 0.16 W/mK)

pG(I|}z(AIvz+9
k

:

5.102mm_=t?L9QF+?|#CVj9dG6FoQqF}+{Gy(F&.

100mmpG(I|}z(AI<9yZ(aGy}gO!,Gy}o"AqN(l = 0.038 W/mK)

100mm<z(cLq+r(l = 0.15 W/mK)

13mmF[

q
vD+r.

h<vv9yvv}vvDvv{pvv{f
q

svv+vv}vv?U = 0.27 W/m2K*vv}vvwvv#<vvzvv(ivv%vv9<vv9SvvAvvMvvOGe_vv=vvtvv?Lvv9QFvv+vv?
|vv#Gyvv=vvzvv(cFvv}vv+vv{Gyvv(Fvv&<vvTvv}vvx100mmvvv=vvO*vv{|vv#GSvvAvvgvv}vv9dG6FovvQqFvv}vv+vv{Gyvv(Fvv&
VvvQ*vvavv?@vvz|vv+vv#Gyvv}vvtvv9h|vv?GyvvJvvQGQ*vv?G \vv9pvv+vv?Gyvv]vvQhQ*vv?hPyvvx|vv#Lvv;dR*vv9OI_vvqvv+vvqvv?
yzg9Rdp,GyqG(I.

*ovvgvvavv,GSvvAvvgvv}vv9d!vvdvv9eGyvv}vv;WGyvvQsvv+vvupvv,_vv=vvtvv?Gyvv=vvzvv(cGyvvOGLvvzvv+vv?@vvJvvTvv+vv"vv9
k

_vvqvv+vvqvv9
k

yt+}?U|t9Q!?<zVj9dGy=z(cPjGy(Y;JGy}g+9Q*?<vvvvT}x10mm.

*}w#Cf*oJt
x

uGy="9A<GOQGfYz=?|az+?s+}?U= 0.27 W/m2K(GyWw{2.5)

GyGOGQGyZz>:

16mm_=t?Gya+"?GyM9QF+?
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215mm<z(cLq+rGyg9y,G}OGA(l = 0.11 W/mK)

50mm<vvvavvv9!vvv?|vvv"vvv%vvv95.9mmyvvv(MFvvvZvvv,(0.16 W/mK)h<vvvvvvv40mmfvvv9Rd

|#Qi(IGyq+"(dW/mK)).

@

o
vJvt

x
vu@vQvv+v=v9JGyv}v(GOGyvAv9yv+v?sv+v}v?0.2 W/m2K U.$vPgGyv}v(GYvqv9JGyv}ovAvWvOOI

|az(<?yAJt+uCfz)@Z"+rp,|9*Agzu<t9!(fGy}"9RdGy}TAOG|?.

pG(I|}z(AIFRF+9
k

:

5.102mm_=t?L9QF+?|#CVj9dG6FoQqF}+{Gy(F&.

50mmpG(IL9y+?

75mm<(y,*(Q*D9fQi(j|wT(Gy(F&<Qs9s?|gO!+?(l = 0.022 W/Mk)

100mm<z(cLq+r(l = 0.15 W/mK)

5.12mmy(MFZ,(l = 0.16 W/mK)

pG(I|}z(AI@}9|9
k

:

5.102mm_=t?L9QF+?|#CVj9dG6FoQqF}+{Gy(F&.

150mmpG(I|}z(AI<9yZ(aGy}gO!,Gy}"AqN(l = 0.038 W/mK)

100mm<z(cLq+r(l = 0.15 W/mK)

13mm_+"?vD+q?

FOGQYz>:

16mm_=t?Gya+"?GyM9QF+?

70mmf9Rd|#Qi(IGyq+"(d(l = 0.023 W/mK)

215mm<z(cLq+rf9y,G}OGA(l = 0.11 W/mK)

5.12mmy(MFZ,(l = 0.16 W/mK)

*vvGvv>GSvvAvvMvvOGe@vvqvv9Yvv+vv{|vv"vv9Svv=vv?h|vvWvvOOIpvv,Gyvv=vv"vv9AGyvv}vvJvvzvv,yvv]vv}vv9fG:|vvAvvDvv9d
y}Aaz=9JGyJQGQIhGyZ(Jp,C!d}?Gy="9A.
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GyGOhd2.4f;s?!}(PF+?<+#GywD9p?hGy"9sz+?GyJQGQ*?yz=z(cGyMQS9!,

GyvvvwvvvDvvv9pvvv?G Svvv}vvv+vvv?
(kg/m

3
)

22001.520001.218000.8316000.6314000.4712000.3610000.27900

!vvvvvv9svvvvvvz+?IvvvvvvQGQ*vvvvvv?
!}(PF+?(W/mk)

0.248000.207500.197000.176000.155000.124600.114200.10

|;Id9J:

svvvO@vvvAvvvjvvv+qvvvQvvvvDvvv+vvvQG
k

G}Qsvvv9eGyvvvgvvv9FvvvOIyvvvzvvv=vvvzvvv(c<vvvAvvvQvvvv+vvv>|vvvMvvvAvvvzvvvrfvvv#$vvvPgG}Qsvvv9e
Gy}A(Sa?h*G>GSAg}9d|ga+9JGy}Z"g+#.

(GyWw{2.5)<"9A<z(c!}(PF,L
o
t

x
us+}?U = 0.27 W/m2 KvJO

q
CO!).

<z(c<}(GO|Aj+QIGya(Q

@v(pvQGyv}v(GOGyv}vAvjv+qvQIGyvav(Qfv"vOEO|v9Fv%v9pv,Gyv=vzv(cGyvMvQSv9!v,Gyv}vTv9|v,hGyv=vzv(c
GyvvMvvQSvv9!vv,<vvgvv]vv9

k
|vv#G:SvvAvvtvvQGQGyvvJvvQGQjyvvzvv=vv+vv8vv?GyvvOGLvvzvv+vv?|vv#Lvv;dG|vvAvvZvv9UIvvQGQI
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GyvvZvv+vvrGyvvRGFvvOIhGyvvAvv,@vvAvvJvvQvQ:Ivvtvv9
k

Lvv;dGyvvqvvAvvQGJG}<vvQO.fvv"vvOGyvvOQFvv?26|vv8vv(*vv?,
*vvR*vvO$vvPGGyvvAvvjvv+qvvQpvv,Gyvvavv(QGyvvTvvgvv?

n
GyvvJvvQGQ*vv?yvvzvv=vvzvv(cGyvvMvvqvv+vvr<vvWvvwvv{pvv9fvv{.hyvvTvv%vv(yvv?

@v}v+v+vRGyv=vzv(c<v}v(GO|vAvjv+vQIGyvav(Q*vtv(eCIvOGyv}vZv"qvgv+v#<vAvQ|v+vRg<v9yvzv(fG}Lv]vQ.Sv+vAv~q

VQMGy}9OIGy}Aj+qQIGya(Qp,GyqZ{12.

|t9h|?GyJQ*u

@v(pvQ|v=v9!v,Gyv=vzv(cGyvMvQSv9!v,|vtv9h|v?
k

Fv+qvOIyvzv"v9Q.Iv+vE*v}vwv#Cf*vgvav,Gyv=vzv(c
GyvvvZvvvzvvv>ivvv+vvvQGyvvv}vvvzvvv+vvvU<vvvTvvv}vvv9vvvv?90mmIvvv}vvv9*vvv?|vvv#GyvvvJvvvQ*vvvuyvvv}vvvOI60Osvvv+vvvtvvv?fvvv"vvvO
GSvvAvvgvv}vv9yvv&vvvGvvOQGfIvv}qvv9yvv?.h*vv}vvwvv#@vvJvvtvv+vvu360Osvv+vvtvv?|vv#GyvvJvv}vv9*vv?<vv9SvvAvvMvvOGeCivvzvv>
C!vvv(GYGyvvv=vvvzvvv(cGyvvvZvvvzvvv><vvvTvvv}vvv9vvvv?250mmh<vvvgvvv̂C!vvv(Gfvvv&PGJGyvvvTvvv}vvv9vvvv?150mm.

*ovvZvv"vvvrGyvv=vvzvv(cGyvvMvvQSvv9!vv,GyvvwvvDvv+vvrhGyvvMvvqvv+vvrhGyvv}vvTvv9|vv,Gyvv}vvgvv9yvvHpvv,pvvQf,hGyvvPj

*vJvAv(jfvzv)Csv{|v#1%|v#Gyv}v(GOGyvgv]v(*v?,pv%v(@vzvtv9Fv+v9
k

*vgvAv=vQ|v#pv8v?(A1)hpvtv9
k

yzAZ"+rG}hQh<,p,|9*M[QOpgz&yz"9Q.

GygRdGyZ(@,

@vvgvvAvvQahCvv+vvtvv?C!vvdvv}vv?Gyvv=vv"vv9AGyvv}vvgvvAvv}vvOI(2003)Eyvvgvv9e2000<vv9yvvJvv9Fvv?Eyvv)@vvz|vv+vv#
GyvvvgvvvRdGyvvvZvvv(@vvv,Gyvvvwvvv9pvvv,<vvv+vvv#hOGLvvv{Gyvvv}vvvTvvv9vvvv#hvvvvPyvvvx<vvv+vvv#ivvvQaGyvvv"ovvvRodhGyvvvqvvv"vvv9Ob
hC|vv9vvv#G svv9|vv?yvvzvvTvvwvv#.h@vvAvvavvz

q
vv>G}!vvdvv}vv?IvvOqG

k
CO!vv)yvvgvvRdGyvvZvv(JGyvv}vv"vvtvv(d<vv9yvv%vv(GA

(45Rw dB)yvvvzvvvGvvvOQGfGyvvvqvvv9Yvvvzvvv?h(40Rw dB)yvvvzvvvGvvvOQGfGyvvvOGLvvvzvvv+vvv?pvvv,ivvvQaGyvvv"vvv(eCh
FvvvOQGfGyvvv}vvvQGIvvv+vvv̂.h*vvvgvvvAvvv}vvvO|vvvQhQGyvvvZvvv(JGyvvv}vvv"vvvtvvv(d<vvv9yvvv%vvv(GAfvvvzvvv)vvvvDvvv9pvvv?h|vvvTvvv9|vvv+vvv?
Gyvv}vv9OI.h*vvGvv>GSvvAvvMvvOGe@vvqvv9Yvv+vv{Yvv9Q|vv?ChEFvvQGAGLvvAvv=vv9QGJ|vv9svv=vv{G:!vvAvv%vv9A Cvv=vv9J
G:|vvAvvDvv9d.h*vv"vv=vvjvv,Cf@vvtvv(eGyvv"ovvdvv~Gyvv=vvO*vvzvv?GyvvAvv9yvv+vv?<vv9}OGAGyvv}vvavvzvv(Hhpvvtvv9

k
yvv}vvgvv+vv9QGyvvgvvRd

GyZ(@,yzGOQGfGyq9Yz?p,Gy}T9v#GyGO*OI

5.12mmy(MFZ,

8mm_+"?
100mmCVvvvvjvvvv9d<vvvvzvvvv(cvvvvvDvvvv+vvvvr(kg/m3 1600-2200)ChLvvvvqvvvv+vvvvr(kg/m3 1350-

1600)

75mm@G(*r(pQGZ)Y9p,|AZz?ptb<QhG<b|"9S=?yzGOQGf.
100mmCVvvvjvvv9d<vvvzvvv(cvvvvDvvv+vvvr(kg/m3 1600-2200)ChLvvvqvvv+vvvr(kg/m3 1350-

1600)
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8mm_+"?

5.12mmy(MFZ,.

@vtv(e$vPgGyv=vOGFv{<v9}OGA_v=vtv9
k

yvzv}vgv+v9QGyv}vavzv(HpvtvbEPGyv~*vwv#$v"v9c@vTvQqH

yvvzvv%vv(GALvv;dGyvv=vv"vv9Ahvvv9!vvBFvv}vv+vvhGyvv(Yvv;J|vv}vvAvvzvv8vv?h@vv}vvBGyvv}vvJvv9pvvdvv?fvvzvv)GyvvqvvGvv(GJ

Lvv9yvv+vv?<vv9SvvAvvDvv"vv9AQhG<vvbGyvvGvvOQGfGyvv}vvgvvAvv}vvOIhCjGLvvAvvQGsvv9Jfvvzvv)GyvvGvv(G!vv>Gyvv}ovvAvvtvv9<vvzvv?
}Vvvjvv9dGyvv=vv"vv9A*vvGvv>Cf@vvwvv(f|vvAvv"vv9h<vv?.<vvJvv+vvE*vvGvv>C:@vvwvv(fG:LvvAvvQGsvv9JGyvvQCSvv+vv?
Cfvv}vvu|vv#CvvzvvESvv}vv9vvv?Gyvv=vvzvv(c.vvv}vv9*vvGvv>C:@vvR*vvOG:LvvAvvQGsvv9JG}pvvtvv+vv?fvv#SovvOS

S}9v?Gy=z(c!dQG
k

:IA}9dptOGfGy}t9h|?G !W9F+?.

G|AZ9UGyZ(J

*ovvgvvOwCivvzvv>Gyvv=vvzvv(cGyvvMvvQSvv9!vv,Gyvv}vvgvv+vv9QjPhG}SvvavvKGyvvZvvzvv=vv?fvv9vvvTvv9
k

yvvzvvZvv(J,

h<vvv9yvvvAvvv9yvvv,*vvv(yvvvOChsvvv9JYvvvOi_vvv(*vvvzvvv?OGLvvv{Gyvvv=vvv"vvv9A.h*vvvAvvv~q@vvvZvvv"vvv+vvvhGyvvv=vvvzvvv(cGyvvvMvvvQSvvv9!vvv,
Gyvv}vv9U

x
yvvzvvZvv(J|vvhpvvAvvJvv?|vvTvvAvvavv+vvzvv?(Slot)fvvzvv)Gyvv(Fvv&Gyvvdvv9$vvQ|vv}vv9*vvTvv}vvKyvvzvvZvv(J

<vv9yvvOLvv(dEyvv)GyvvqvvGvv(IGyvv}vvQvvvR*vv?(GyvvWvvwvv{2.1).h<vv}vv9Cf
q

GyvvJvv+qvvRGyvvqvv9QZ|ovv=vva
q
vv#<vvJvvWvv(I

|vv#yvv+vvr|vv9U
u

yvvzvvZvv(J,pvv{f
q

GyvvZvv(JGyvvavv9Q *vvAvv=vvOOfvv(\vv9
k

fvv#G!vvgvvwvv9Svv&h@vv"vvMvvqvv̂
BCvv9QGyvvZvvOi<vvWvvwvv{vvv=vv+vvQ.h*ovvgvvOw<vvzvv(cGyvvAvvJvvw

q
vv~pvv,GyvvZvv(J|vv#GyvvMvvQSvv9!vv?GyvvGvv}vv+vvzvv?

Gyvv(Fvv&|vv"vv9Svv=vv9
k

yvv;SvvAvvMvvOGepvv,<vvQcGyvvTvv=vv9Ivv?hYvv9:JGyvvQ*vv9\vv?hGyvv}vv=vv9!vv,GyvvZvv"vv9fvv+vv?
hGy}OQF9J.

GytahGyM9Y?

@

o
vv"vvAvvH|vvgvvdvv~GyvvWvvQvvv9JGyvv}ovvZvv"qvvgvv?yvvzvv=vvzvv(c|vvGvv}vv(fvv?|vv#GyvvtvvavvhGyvvMvv9Yvv?yvvAvv(Gpvvu

|vvvGvvv9:JE!vvvAvvv9Fvvv%vvv~Gyvvv"vvvdvvv9|vvv+vvv?vvvvtvvvavvvhGyvvvRhG*vvv9GyvvvMvvv9QFvvv+vvv?(Quoin)h|vvvjvvv9yvvv+vvvuGyvvvqvvvGvvv(GJ

(Cavity Closers)hfvvvAvvv=vvv9JGyvvv"vvv(GpvvvP(Cills)Gyvvv}vvv9Fvvvzvvv?hGyvvvavvv=qvvv9J(Copings)Gyvvv=vvv9QRICh

Gyvv}vvTvvKhGyvvgvvAvv=vv9J(Lintels)hGyvvtvvavvhPGJGyvv"vv%vv9*vv9JGyvv}ovvO<qvv=vv?(C!vvrGyvvDvv(Q)(Bullnose

Ends)hGyv=vzv(cGyv}v"vJv"v,(Gyv}vtv(qS)(Radius Blocks)h*v}vwv#@vZv"v+vhGyvtvavhGyvMv9Yv?
G}LvvQiIvvTvv>Gyvvavvzvv>(GyvvWvvwvv{2.6).GyvvtvvavvhGyvvMvv9Yvv?<vvzfvv}vv9dGyvv=vvzvv(cFvv}vv+vv{Gyvv(Fvv&
@

o
vvJvvTqvv#vvvDvv+vvQG

k
LvvZvv9FvvZvv&Gyvv}vvQFvv+vv?.hsvvO*vv"vvAvvH|vv#GyvvgvvAvv=vv9JGyvv}ovvavv9<pvvtvv?PGJGyvvavv(dGyvvwvv9|vv{

hY;JRGFq?*G>Cf@TA"OEy)<z(cv9|{(:Ey)sah).
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(GyWw{2.6)GytahGB9Y?.

<z(c<(F&F}+{
*vvAvv(pvvQGyvv=vvzvv(cGyvvMvvQSvv9!vv,PhGyvv(Fvv&GyvvGvv}vv+vv{fvvzvv)_vv+vvrhGSvvh|vv#G}yvv(Gf|vv"vv%vv9

G}<vvv+vvv̂hGyvvv=vvvQ@vvvtvvv9yvvv,hGyvvvQ|vvvzvvv,hG}YvvvqvvvQhGyvvv(QOjhG}RQbhG}Lvvv]vvvQhG}Svvv(O.hpvvv,
vvDv+vQ|v#G}Iv+v9f@vwv(fC!v(GYGyv=vzv(c|vzv(q!v?

k
<v9yvwv9|v{fvzv)GyvQiv~|v#@v(pvQ<vgv̂C!v(GY

Gyv=vzv(cGyvPj*vtvAvZvQ@vzv(*v"v%v9fvzv)GyvTvavK.pv}vgvdv~C!v(Gfv&@vwv(f<vzv(f|v"vAvdv~,E:
q

C!qv&
$v"v9c<vgv̂GyvAv"v(*vh<v"v%v9*v9J|v"vtvav?fvzv)Sv=v+v{Gyv}vDv9d.h*vAvQGhMGyv}vzv}nvU<v+v#|vZvtv(d
h!vv9fvv~h|vvGvv(qi(|vvtvvPha<vv9yvvQ|vv{)Eyvv)|vvJvvRvRCh|vvWvvtvvvuGyvv(Fvv&(GyvvWvvwvv{2.7)h$vvPG
G}L+Q*%OaEy)Efa9A@"(*hfW(GF,*W=&vD+QG

k
GyJGQGya=+g,.

*vvAvv~w@vvZvv"vv+vvhhIvvOGJGyvv=vvzvv(cGyvv}ovvRFqvvH<vvAvvavv=vv+vvu|vv9OI@vvAvvZvvz
q
vv><vv9yvvJvvQGQIfvvzvv)hGIvvO
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ChCvvDvQ|v#hFv(gGyv=vzv(cGyvMvQSv9!v,GyvMvqv+vr,hGyvAv,*vAv~q<vgvOPyvx|vgv9yvGvAv%v9IvQGQ*v9
k

yvAv"vWv+vrG !v%v9A.h*vAv(pvQGyv=vzv(cGyv}vRFqvH<v}vGv}v(fv?hGSvgv?|v#G}yv(GfGyvRG$v+v?hGyvDv9<vAv?
h$(|"9S>y;SAMOGeGyOGLz,ChGyM9QF,.

fv"vOGyvJv9Fv?*v}vwv#@vRFv+vHGyv=vzv(cGyv}vWvwv{hpvtv9
k

yvAvZv9|v+v~Lv9Yv?<v%vPgGyvavQ*vtv?.
h*vv"vvAvvH|vvgvvdvv~Gyvv}vvZvv"qvvgvv+vv#|vvGvv}vv(fvv?|vv#GyvvtvvavvhGyvvMvv9Yvv?yvvAvv(GFvv~<vvzvv(vvv%vv~Gyvv"vvdvv9|vv,Pj
Gyvv(Fvv&GyvvGvv}vv+vv{,|vvhCf

q
$vvPgGyvvtvvavvhsvvO@ovvZvv"qvvh|vv#Lvvzvvavv?|vvMvvAvvzvvqvv?h$vvPGsvvO*vv|OjEyvv)

GLvvAvv;pvv9J_vvqvv+vvqvv?vvv}vv9$vv(GyvvJvv9dpvv,svvavvhG6FovvQqGyvvMvv9Yvv?.hpvv,Ivv9:J|vvgvv+qvv"vv?,|vvDvv{
<vvzvv(cGyvvgvvAvv=vv9JGyvvqvvQO*vv?,*vvAvv~q@vvZvv"vv+vvhGyvvtvvavvhGyvvMvv9Yvv?<vvtvv[Gyvv=vvzvv(cGyvvtvv+vv9Svv,yvv]vv}vv9f
|a9<t?G}y(Gf.

(GyWw{2.7)E89A|g}9QjIRRCh|WtuCh|Zt(d.GyZ(QI<{Pf(Lignacite Ltd.).

Gy=z(cGyZzZ9y,

Gy=z(cGyZzZ9y,Gy}W(j
*vv}vvwvv#GSvvAvvMvvOGe<vvzvv(cGyvv=vv"vv9AGyvvZvvzvvZvv9yvv,Gyvvgvv9Rdvvvavv=vvtvv?hGIvvOIyvvzvv=vv"vv9AGyvvMvv9QFvv,

GyvvJvv}qvv9d,hPyvvxvvv=vvO*vv{yvvzvv=vv"vv9AGyvv}vvgvv+vv9QjPjGyvvqvvGvv(I.EP*vvGvv}vvh$vvPGGyvv"vv(Y|vv#Gyvv=vvzvv(c
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Gyvv}vvAvv9!vv?Gyvv=ovv"vv+vv(*vv?hGyvvgvvRdGyvvJvvQGQjhGyvvJvv}vv9*vv?|vv#GyvvQ_vv(<vv?fvv"vvO|vv9*ovvzvv+qvvU|vv#GyvvMvv9QL.
hfvv9OI|vv9*vvAvv~qE!vv%vv9AGyvvTvvavvKGyvvOGLvvzvv,pvv+vv&|vv=vv9VvvQI<vvavv+vv"vv?|vv#GyvvGvv[.|vvtvv9Svv9J<vvzvv(c
Gyvv=vv"vv9APjGyvv}vvdvv%vvQGyvv}vv(IqvvO$vv,260mm_vv(:

k
+240mmGQ@vvqvv9fvv9

k
+300Ch365

mmfvvQ\vv9
k

|vvgvvavv+vv9
k

svv+vv}vv?yvvvvvvU<vv+vv#36.0h30.0W/m2Kfvvzvv)GyvvAvv(Gyvv,fvv"vvO|vv9@ovvzvv+qvvU.
hyvvvzvvvGvvvOQGfGyvvvOGLvvvzvvv+vvv?@vvvwvvv(f|vvvtvvv9Svvv9JGyvvv=vvvzvvv(c400mm_vvv(:

k
h<vvvgvvvQV|vvv#100Eyvvv)

150mm.@vAvavz
q
v>Gyv(Yv;JG}pvtv+v?10mm|v#Gyv}v;WGyvMvqv+vr<v+v"v}v9@vAvQcIv(Ga

Gyvv(Yvv;JGyvvWvv9svv(yvv+vv?Fvv9p
q
vv?
k

EPGvvv9!vvB<vvzyvvTvv"vv?hCLvv9O*vvO.*vv(\vvKGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS

EN 771-1:2003)|vvGvv}vv(fvv?
k

|vvMvvAvv9QI|vv#Gyvv(IvvOGJGyvv}vvDvvt
v
vv=vv?Vvv9svv(yvv+vv9

k
hGyvvgvv9yvv+vv?GyvvwvvDvv9pvv?

h!vvavv9svv9
k

|vv#hIvvOGJGyvv=vv"vv9AGyvvZvvzvvZvv9yvv+vv?Gyvv}vvWvv(*qvv?Gyvv}vv"vvMvvqvv]vv?GyvvwvvDvv9pvv?,GyvvAvv,svvO@vvwvv(f
hIvvOGJ|vv"vvMvvqvv]vv?GyvvwvvDvv9pvv?|vvDvvtqvv=vv?Vvv9svv(yvv+vv9

k
ChCpvvtvv+vv9

k
|vvhhYvvzvv?@vvtvv9<vvzvv+vv?(Butt Joint)Ch

Fvv+vv(H|vv;WCh!vvdvv9eCLvv9O*vvOhCyvvTvv"vv?(GyvvWvvwvv{2.8).h*vvAvv(pvvQGyvv=vvzvv(cGyvvMvv9UyvvzvvRhG*vv9
hGygA=9JhyqAJ9JGy"(GpPhG}<(GHhyw#*}w#s[Gy=z(cGyqQOj.

*vv(pvvQGyvv=vvzvv(cGyvvZvvzvvZvv9yvv,Gyvv}vvWvv(jPhGyvv(Fvv&GyvvGvv}vv+vv{,vvv}vv9$vv(|vv(\vvK<vv9yvvWvvwvv{
2.9,<vvO*vv;

k
}Vvvjvv9dG6FovvQqGyvvAvvtvvzvv+vvOj.h*vvAvv~q@vvZvv"vv+vvgvv&<vv{!vv%vv9A_vv=vv+vvgvv,Ch|vvWvvtvvu(Riven)

Chsvvv}vvv9Vvvv,h<vvv"vvvavvv9b|vvv#G}yvvv(Gf<vvv}vvv9pvvv+vvv%vvv9G}Ivvv}vvvQGyvvvtvvvQ|vvv+vvvOjhGyvvv=vvvQ@vvvtvvv9yvvv,hG}RQb
h<vvvzvvv}vvvgvvv9ffvvv9dmChE!vvv%vvv9AIvvvQ*vvvQj(Svvv9@vvv9f(Satin))h<vvvdvvv;dsvvv(*vvv?ChLvvvqvvv+vvvqvvv?.hfvvv"vvvO
GSvvAvvMvvOG|vv&pvv,|vv{AGyvvqvvQGivv9J,:Ivv}qvv9:

k
,*vvAvv(p

q
vvQQ<vvb<vvO*vv{<vv}vv9pvv+vv&GyvvQ<vvbGyvv}vvwvvOqS

(Stack Bond).|vvtvv9Svv9JGyvvgvv}vv{Gyvv"vv}vv(PFvv+vv?$vv,215 x 215 mm,327 x 215 mm,

327 x 140 mm,440 x 215 mm,390 x 240 mm,390 x 190 mm,h490 x

190 mmh<vvgvvQV90h102mm.h@
o
vvgvvO

q
hYvv;JGyvv}vv;WGyvv}vvgvv+vv9Q*vv?<vvTvv}vvx10mm

|"9S=?hGyA,sO@;F~Ch@g9vUy(fGy=z(c.

Gy=z(cGyZzZ9y,i+QGy}W(j

Gyv=vzv(civ+vQGyv}vWv(jhGyv}vZv"qvh|v#GyvZvzvZv9dhCIv+v9!v9
k

|vhGyvtvX*vTvAvgv}v{yvGvOQGf
Gyvvtvv(G_vvhivv+vvQGyvvJvv}qvv9yvv?.h*vv}vvwvv#Cf*vvwvv(fyvvzvv=vvzvv(c(!vv}vv(PFvv+vv9

k
500 x 250 mmh450 x

225 mm x 100 mmfvvvQV)h<vvvzvvvTvvv9fhCLvvvOhOCh<vvvJvvv(Ga|vvvQ<qvvvgvvv?,hyvvvwvvv#@vvvAvvvavvvz
q
vvv>

Gyvv(Yvv;JG}pvvtvv+vv?pvvtvvb@vvDvv=vv+vvAvv9
k

<vvavv=vvtvv?Qsvv+vvtvv?|vv#:YvvuCSvv9Svv&GyvvTvv+vvzvv+vvzvv(RCh<vv}vv;W
YvzvZv9yv,.*vAv~svavhGyv=vzv(c<vTv%v(yv? <vOGY|vgv9yv~|vgv}v9Q*v?hfv9OI*ovwvTv)<vjvav9AFvZv,
Qsvv+vvufvvzvv)GyvvQivv~|vv#C!vv&*vv}vvwvv#O$vv9!vv&|vv=vv9VvvQI.h@vvgvvOGyvvGvvOQGfGyvvOGLvvzvv+vv?svv(*vv?<vv}vv9pvv+vv&
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Gyvvwvvqvv9*vv?yvvTvv"vvOGyvvQpvv(ahGyvvAvvDvv=vv+vvAvv9JG}LvvQi.vvv}vv9Cf
v

Gyvv=vvzvv(civv+vvQGyvv}vvWvv(jqsvv9<vv{ fvv9OI
GyvvvvAvvvvOh*vvvvQChsvvvv9<vvvv{yvvvvzvvvvAvvvvJvvvvz

w
vvvv{Ivvvv+vvvv(*vvvv9

k
(Biodegradable)hyvvvv&|vvvv+qvvvvRIG|vvvvAvvvvZvvvv9UGyvvvvQhGFvvvvK

hGSvvAvvtvvQGQGyvvQ_vv(<vv?GyvvOGLvvzvv+vv?hOQFvv?GyvvJvvQGQI<vv(GSvvavv?G:|vvAvvZvv9UhGyvvAvvJvvQ*vvQGyvvavv=vv+vvgvv,
yvvzvvQ_vv(<vv?hGyvvJvvQGQI.h*vv||qvv#GyvvGvvOGQ<vvTvv}vv9vvv?100mm@vvMvvqvv+vv]vv9

k
Yvv(@vv+vv9

k
<vv}vvtvvOGQ45dB

h90Osv+vtv?|v#|vtv9h|v?GyvJvQ*vu(Gyv"v9svzv+v?GyvJvQGQ*v?yvzv=vzv(cGyv}ovDvtqv>hiv+vQGyv}vWv(jfv9OIk

24.0W/mK).

(GyvWvwv{2.8)(a)<vzv(c|v"vMvqv̂hfv9[GyvwvDv9pv?.<v{Pf|v#|vgv%vOGCgv9*v+vQGyv=vQ*vav9P@v~Efv9OIELvQGL|vtvAvavqv9J
|#(BS EN 771-1: 2003).(b)<z(cYzZ9[p,Gy+(!9f<w9|+QG,@Z(*Q:BQCQy+(!R.

100



(GyWw{2.8)@9<h.

(GyWw{2.9)CVj9d<z(c<(F&=+{vvvv|w9@>(IDP),i;Sw(.GCg}9Q(IDP).

GyZ(QI<{Pf(Ibstock Brick Ltd.).
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Gy=z(cGyGZ,
*vAv(pvQGyv=vzv(cGyvGvZv,<vwvDv9pv9J@vQGhM<v+v#600h1500kg./ m3hSv}v9vv?<v+v#50

IvvvvAvvvv)100mm.hGyvvvvJvvvvO
w

G}svvvvZvvvv)yvvvvzvvvvTvvvv}vvvv9vvvvv?hpvvvvtvvvv9
k

yvvvvzvvvv}vvvvgvvvv+vvvv9QGyvvvv=vvvvQ*vvvvavvvv9!vvvv,(BS EN

12859:2008)$vvv(150mm.C<vvvgvvv9OGyvvv(Fvvv&Gyvvv}vvvqvvv]vvvzvvv?$vvv,666mm_vvv(:
k

h500mm

GQ@vqv9fv9
k

yvwv#GyvJvOG}svZv)yvzvav(d1000mm.h*vZv"vrGyv=vzv(cGyvGvZv,hpvtv9
k

yvzvwvDv9pv?

hG|AZ9UGy}9A.

<z(cFZ,vvvvY"rGywD9p?:
vD9p?|"Mq]?(L)600vvvv800kg./ m3

vD9p?|A(Sa?(M)800vvvv1100kg./ m3

vD9p?|Q@qg?(H)1100vvvv1500kg./ m3

<z(cFZ,vvvvY"rG|AZ9UGy}9A:

H3 >5%

<5%Ch=H2

<2.5%Ch=H1

*vvvv(QOGyvvvv}vvvvgvvvv+vvvv9QGyvvvv=vvvvQ*vvvvavvvv9!vvvv,(BS EN 15318: 2007)LvvvvZvvvv9Fvvvv[GyvvvvgvvvvRdGyvvvvZvvvv(@vvvv,
<vv9yvvAvvqvvZvv+vv{yvvzvvtvv(G_vvh|vv#Gyvv=vvzvv(cGyvvGvvZvv,<vv9yvvgvv;svv?|vvhSvv}vv9vvv?GyvvGvvOGQhvvvDvv9pvv?Gyvv=vvzvv(c.
*ovv}vvwvv#GSvvAvvMvvOGeGyvv=vvzvv(cGyvvGvvZvv,vvvtvv(G_vvhivv+vvQIvv}qvv9yvv?hvvvgvvRdOGLvvzvv,yvvzvvGvvOQGf.h*vvAvv~q

@G}+g&<;YpuCS9S&GyG[

q
v}9$(|JOOp,Gy}g+9Q(BS EN 12860:2001)

CVj9dGy=z(c

CVj9dGy=z(cGyMQS9!,<(F&F}+{
*ovvgvvAvv=vvQGLvvAvv+vv9QGyvvJvvGvv~Gyvv}vv"vv9Svv>pvv,CVvvjvv9dGyvv=vvzvv(cPjGyvv(Fvv&GyvvGvv}vv+vv{PGC$vv}vv+vv?

yvvvwvvv{
u

|vvv#Gyvvv}vvvtvvv+vvv9SGyvvv=vvvZvvvQjhGyvvvAvvv"vvvTvvv+vvvtvvv,.hfvvvzvvv)GyvvvQivvv~|vvv#C!vvv&*vvv}vvvwvvv#svvv[

qGyvvv=vvvzvvv(c
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pvvzvvzvv=vvzvv(cGyvv}vvgvvOqyvvzvvAvvGvvZvv+vv[SvvavvKLvvWvv# fvvavv9A@vv}vv9SovvxFvv+qvvO.hsvvO@
o
vvDvv=qvvBGyvv=vvavv9!vv?

GyvGv9pv?<vgv(GQVLvWv=v+v?Ch<vzvZvtv%v9|v=v9VvQIkfvzv)Cfv}v9dGyv=vzv(c.hCVvjv9dGyv=vzv(cGyv}ovQGO
@v=vzv+vav%v9*vGv>@vzv+v+vTv%v9Ch:

k
<v}vR*vH|v#G Sv}v"vBhGyvQ|v{.hsvO*vAvQcGyv=vzv(cPhGyv(Fv&

GyvvvGvvv}vvv+vvv{fvvv9Q*vvv9
k

Ch|vvvO$vvv(!vvv9
k
.hfvvv"vvvO|vvv9*ovvvQGOO$vvv9fGyvvv=vvvzvvv(cGyvvv}vvvgvvv+vvv9Qj*vvvAvvv(Fqvvv>GSvvvAvvvMvvvOGe

GyvvZvv"vvrGyvv}vv"vv9Svv>.vvv}vv9*vvGvv>E!vv%vv9AGyvv=vvzvv(cGyvvZvvzvvZvv9yvv,ivv+vvQGyvv}vvWvv(j<vv}vv(GO!vvqvv(PI
yvzv%v(GA(Breathable)|vDv{Gyvav+v"v?GyvZvzvZv9yv+qv?ChGyvGvZv+qv?,hCyv(GMGyvZvzvZv9d,hi

o
vTv(d

GyG+Q,Ch_;Af9y,Gy"q(P*?yz=M9Q.

G !%9AGJGyM9QF+?
*vv"vv=vvjvv,Cf@vvDvv=vvvBG}yvv(GMGyvvMvv9QFvv+vv?ChGyvv=vv;WGyvv}vvgvvz

q
vvufvvzvv)Gyvvgvv(GQVGyvvMvvWvv=vv+vv?

Gyvvv}vvvqvvvZvvv(yvvv?fvvv#Cfvvv}vvv9dGyvvv=vvvzvvv(c<vvv(GSvvvavvv?ivvvWvvv9A@vvv"vvvq
w
vvvU(Breather Membrane).pvvv}vvv#

CFvvv{Gyvvvavvv+vvv"vvv?GyvvvMvvv9QFvvv+vvv?*vvv"vvv=vvvjvvv,@vvvavvv=vvv+vvvuivvvavvv9A|vvvQVvvv(TChyvvv,(Spatter Dash)(QVvvv?

<vvTvv}vv9Q)fvvzvv)Gyvv=vvzvv(cGyvvwvvDvv+vvr|vvAvv=vv(fvv9
k

<vvavv=vvtvvAvv+vv#|vv#_vv+vv"vv?G Svv}vv"vvB/GyvvGvv+vvQ/GyvvQ|vv{.
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*vvGvv>Cf@vvwvv(fGyvvavv=vvtvv?G}hyvv)|vv#|vvR*vvHCsvv(i(|vvDvv;
k

6:1:1),h<vvTvv}vv9vvv?10mm

hCf@vwv(fGyvav=vtv?GyvDv9!v+v?C\vgvr(|vDv;
k

9:2:1)<vTv}v9vv?5mm.:*ov"vZvK<v9SvAvMvOGe
Lvzvav9JG Sv}v"vB/GyvQ|v{}!v%v9CvvDvQfovQ\v?yvzvAvWvtwvu|v#GyvMvzvav9JGyvAv,@vJvAv(jfvzv)
GyvvGvv+vvQ.h*vvGvv>E!vv%vv9AGyvvavv+vv"vv?fvv"vvO|vv"vvTvv(HGyvv}vvO|vv9cGyvvgvv9RdyvvzvvQ_vv(<vv?<vvO|qvv9fvv?(Drip)Ch

@qZ+z?GyAG(*?Gy}}9Cz?.

G}S9S9J

*ovv"vvq
q
vvP<vvzvv(cG}Svv9Svv9J<vvWvvwvv{|vvTvvavvKh*ovvgvvOw<vvO*vv;

k
yvvZvv>

x
GyvvMvv"vvObChGyvv=vv"vv9APj

GyvqvGv(I.h*vGv>C:*vTvAvMvOeGyv=vzv(cG Sv}v"vAv,Gyv=v(Q@v;!vOjyv~Sv9Sv9J,Iv+vE*ovJvOvO
Gyvv}vv;WG Svv}vv"vvAvv,Gyvv}vvtvv9heyvvzvvwvv=vvQ*vvAvv9J|vv9yvv~*vvAvv~@vvZvv"vv+vvqvv%vv9fvvzvv)C!vv%vv9|vv"vv9Svv=vv?yvvdvvQha

L9Y?<9yw=Q*A9J.

@vZv"qvrIv9:JG}QV|v#Iv+vEGyvwv=vQ*vAv9Jhiv+vQ$v9|v#Gyvwv+v}v+v9Fv+v9JGyvgvOhG!v+v?
pvvvvv,Gyvvvvv}vvvvvzvvvvvM

q
vvvvv[GyvvvvvMvvvvv9U1(2005)(BRE Special Digest 1)|vvvvv#GyvvvvvOQFvvvvv?(DS1)

(Yvv"vvrGyvvwvv=vvQ*vvAvv9JGyvvAvvZvv}vv+vv}vv,1)Eyvv)GyvvZvv"vvrG}vvvDvvQfvvOhG!vv+vv?(DS5).pvvtvvO*vvwvv(f
<vzv(cG}Sv9Sv9JvvDv+vqv9

k
Ch|v#LvQSv9!v?Lvqv+vqv?Gyv(RfhG}Lv+vQ*ovgvRvRpv+v&GyvgvRdGyvJvQGQj

fvv"vvOIvv9pvv?G}Q\vv+vv?.pvv=vvzvv(cG}Svv9Svv9JGyvv}vvAvvWvv9<vvx|vvhhYvv;JVvv9svv(yvv+vv?<vvzyvvTvv"vv?OGLvvzvv?
pvv,CLvv9O*vvO*vvJvvAvv9LpvvtvvbEyvv)|vv;Wyvvzvv(Yvvzvv?G}pvvtvv+vv?.@vvGvvgvv{

o
|vvTvvwvv?Gyvv+vvO(Handhold)

GyvAvgv9|v{
n

|vh$vPGGyv=vzv(cpv,Gyv}v(svhCSv%v{<vwvDv+vQ|v#QpvhGyv=vzv(cGyv}vgv+v9QjGyv}vTvAvav+v{
GyWw{.h@w(fGyT}9v9JGy}g+9Q*?|JZ(QIk\}#Gy}G9d255vvvv355mm.

CQ\+9J|#Gyg(GQVhGy=z(c

@

o
vvtvvO
x

eG}Q\vv+vv9JGyvv}vvwvv(q!vv?|vv#Gyvvgvv(GQVhGyvv=vvzvv(c!vvdvv9|vv9
k

<vvO*vv;
k
yvvzvvavv(G<vvuG}Q\vv+vv?

GyvZvzv=v?GyvAvtvzv+vO*v?\v}v#!vav9bGyvAvWv+v+vOGyv}vJvz
q
v,(GyvWvwv{2.13)h*v}vwv#GSvAvMvOG|v%v9C*v]v9

k

yvzvav(G<vuGyvgvzv+v9.@v~vhYvr$vPgGyv"vd
o
v~pv,Gyv}vgv+v9QGyv=vQ*vav9!v,(BS EN 15037 Part 1 :

2008 and Parts 2 and 3 : 2009).svvvO@vvvwvvv(fGyvvvgvvv(GQVfvvvzvvv)Vvvvwvvv{TChI.h<vvvO:
k

|vv#Pyvvx*vvAvv~wO|vvHlFvvRFvv,yvvzvvAvvTvvzvv+vvKGyvv}vvwvv(qf|vv#fvv9QVVvv=nvvwvv,|vvwvvWvv(apvv,_vv=vvtvv?
@vjvav+v?|v#GyvMvQSv9!v?.*v}vwv#Cf@vwv(fGyvJvWv(I|v#Gyv=vzv(cGyvMvQSv9!v,Gyv}vgv+v9Qj<vTv}v9vv?

100mmh<vv}vvtvv9h|vv?v
n
vvTrvvQ

m
Oo!vv+vv9|vvtvvOGQ$vv95.3MPa..*vvGvv>Cf*ovvJvvt

x
vvuGyvvgvvRdGyvvJvvQGQj

svv+vv}vv?U(U-value)<vv+vv#20.0hW/m2 K. 0.25.yvvzvvavv9<vvuG}hdhGyvvavv(G<vvuGyvv;Ivvtvv?

110



*vvvv}vvvvwvvvv#Cf@vvvvwvvvv(fGyvvvvJvvvvWvvvv(I|vvvv#Gyvvvv=vvvvzvvvv(cLvvvvQSvvvv9!vvvv,Yvvvvzvvvv>ChGyvvvv}vvvvGvvvv(qaChGyvvvv=vvvvzvvvv(c
GyvvZvvzvvZvv9yvv,Gyvv}vvGvv(qaGyvvPjsvvO*vvJvvAvv9LEyvv)_vv=vvtvv?@vvjvvavv+vv?<ovv"vv+vv(*vv?|vvZvv=vv(<vv?pvv,Gyvv}vv(svvh
yzA(Gpu|hC!d}?Gy="9A.

*oJt
x

uGyG}h<+#Gy}(GOGyA9y+?s+}?
k

yvvvvU@T9hj20.0W/m2 K:

18mmy(M!W9QI(Particleboard) (l = 0.13 w/m k)

100mmfRd|oTA}Qq(l = 0.030 w/m k)

100mm<z(cLQS9!,(l = 0.46 w/ m k)

fvv9Q\vv?|vv#GyvvMvvQSvv9!vv?GyvvwvvDvv+vvqvv?fvvzvv)Vvvwvv{Th<vvAvv=vv9fvvO<vv+vv#|vvQGvvvRGyvvgvv(GQV515

mm(l = 1.65 w/ m k)

p]9A|%(i@JBG}QV.

(GyWw{2.13)CVj9dCQ\+9J|#Gy=z(chGyg(GQV.

CVj9dGy=z(cp,@Ma+bGy}"9cQGyg9|?

GyA=z+b<9y=z(c
@

o
vvZvv"vvhhIvvOGJGyvv=vvzvv(cGyvvMvvQSvv9!vv,Gyvv}ovvMvvZvvZvv?yvvzvvAvv=vvzvv+vvb_pvv=vvtvv9

k
yvvJvv+qvvRhGSvvh|vv#

GyvvAvvZvv9|vv+vv~vvv}vv9$vv(|vv(\qvvKpvv,GyvvWvvwvv{2.14.hsvvO*vvwvv(fGyvv=vvzvv(cfvvzvv)Vvvwvv{G6FovvQq
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Gyvvvvv}vvvvvgvvvvv+vvvvv9Qj(200+100mm)h<vvvvvTvvvvv}vvvvv9vvvvvv?60mmh80Ch100mmhpvvvvvtvvvvv9
k

yvvvvvzvvvvvJvvvvv}vvvvv{

Gyvv}ovvAvv(s
v
vvh.h@vvAvv(pvvQ@vvZvv9|vv+vv~<vvO*vvzvv?@vvWvv}vv{Gyvv=vvzvv(cGyvv}vv%vvWvv~GyvvJvv(Ga(Tumbled Block)

GyvvPj*ovvJvv9vvv,GyvvQvYvvr<vv9yvvjvvQG!vv+vvB(Granite Setts),hCVvvwvv9:
k

|vvAvvWvv9<vvwvv?|vvAvvgvvO
x

OI|ovvgvvavv+vv9
k

@vvvZvvv9|vvv+vvv~|vvv=vvv"vvv+vvv?fvvvzvvv)CVvvvwvvv9d|ovvv]vvvz
q
vvvgvvv9Jh|vvv"vvvJvvv"vvv+vvv9J.h@vvvAvvvQGhMG}yvvv(Gf<vvv+vvv#G}Ivvv}vvvQ

hGyvvQ|vv9OjGyvvOGvvv#hGyvv=vvQ@vvtvv9yvv,hGyvv=vv"qvv,hGyvvQ|vv9OjhIvvAvv)Gyvvqvv]vv,qhG}<vv+vv̂,|vvhE!vv%vv9AGJ

|vzvTv9ACh|ov}v9Cvzv?yvzvJvGvQ.|v#CFv{|vgvdv~GyvAvZv9|v+v~*vAv(pvQ<vzv(cG}_v9Q*vrhsvavhCsv"v+v?
GyvZvQaGyvZvJv,hGyvJv(Gahiv+vQ$v9|v#GyvtvavhGyv}vzvJvtv?.h*ov"vq

q
vP<vzv(cGyv=v;WGyvMvQSv9!v,

fvvzvv)_vv=vvtvv?CSvv9S|vv]vvjvv(_vv?|vv#GyvvQ|vv{Gyvvtvv9Svv,<vvTvv}vv9vvv?50mm.*ovvTvv#wGyvv=vvzvv(cfvv9OIk

 fvvOGOpvv(GYvv{\vv+qvvtvv?*vvAvv~q|vvzvv|$vv9<vv9yvvQ|vv{Gyvv}ovvGvvq
v
vvrpvv,GyvvqvvQf.h*vv}vvwvv#GSvvAvvMvvOGeQ|vv{

CLvvWvv#yvv}vv"vvhGyvvMvvTvv9QIGyvv"vv9Fvv}vv?fvv#@vvgvvQ*vv?GyvvQ*vvKyvv}vv{AGyvvqvv(GYvv{G}hSvvhhGyvvAvv,@vv(FvvO
<+#<;WGy=z(cGy}W9<&yQYrGyJGQ.

@v~@
q
vZv"v+vrGyvMvZv9Fv[Gyvqv+vR*v9Fv+v?<v}v9pv,PyvxG|vAvZv9UGyv}v9Ah|vtv9h|v?GyvAvGv}wvO/

Ph<vv9fGyvvGvvzvv+vvOh|vvtvv9h|vv?GyvvAvv5vvv{hGyvvAvvTvv9|vvJvv9Jpvv,GyvvJvvGvv~pvv,Gyvv}vvgvv+vv9Q(BS EN 1338:

2003).vvv}vv9C
o
fvvavv+vvBEQVvv9OGJ<vvWvvzf@vvZvv}vv+vv~h@vv"vvqvv+vvPG}QYvvqvv?yvv}vvGvv9d|vv#GyvvAvvavv=vv+vvtvv9J

pvv,Gyvv}vvgvv+vv9Q(BS 7533)pvv,G}FvvRGA1vvvv13\vv}vv"vv9
k
.h@vv~q@vvgvvQ*vvrh@vvQ|vv+vvRC!vv(GYSvvavv(M

GyvvAvv=vvzvv+vvbGyvv}vvJvvTvv(Svv?,Gyvv}ovvJvv=vvJvv=vv?hPGJG}\vvzvvhhG}Lvv9O*vvO,pvv,Gyvv}vvgvv+vv9Q(DD CEN/

TS 15209: 2008).

vvv}vv9@vv~q@vvZvv}vv+vv~|vv"vvdvv(|vv9JGyvvZvvQaGyvvZvvJvv,Gyvv}ovvTvvAvvOG|vv?pvv,Gyvv}vv"vv9_vvuGyvvJvv]vvQ*vv?
yvzvJvO

q
|v#G}CvQGyv=v+v8v,yv~SvavKGyv}v"vTvtv?GyvZvzv=v?iv+vQGyv"vqv(PI,hGyvAv,@v|OjEyv)FvQ*v9f

|v+v9gGyv}vavQ<vTvQfv?.pvqv,G}SvavJv?Gyv"vqv(PI<v}v9pv+v%v9Gyv=vzv(cGyv}vTv"v(fpv{f
q

Gyv}vavQ*vAvMvz
v
v{

GyvqvQGiv9Jh*v"vAvWvQ<v9yvAvZvQ*vrGyvav=v+vgv,pv,GyvAvQ<v?GyvAvJvAv+v?,ChsvO*vAv~Fv}vgv&|v#Lv;d
|"d(|9JF}h|+9gG}|a9Q:SAMOG|&:It9

k
.

fvvv"vvvO|vvv9*vvvwvvv(f|vvvdvvv%vvvQG}fvvvWvvv9H|vvvavvvzvvv(<vvv9
k

@vvvAvvv(p
q
vvvQ|vvvGvvv}vvv(fvvv?|vvvMvvvAvvv9QI|vvv#Gyvvv=vvvzvvv(c

Gyvv}vvTvv9|vv,(G}Fvv(a)GyvvAvv,*vv}vvwvv#Cf@ovv}vv~<vv9yvvAvvQGHh@
o
vvRQYyvvAovvgvvavv,Gyvv}vvdvv%vvQGyvv}vvavvzvv(H,

<vv9 \vv9pvv?Eyvv)Gyvv}vvJvv9pvvdvv?fvvzvv)LvvZvv9Fvv[CQYvvqvv?Gyvv=vvzvv(cGyvvMvvQSvv9!vv,|vv#Ivv+vvE@vvJvv}wvv{
IvQvv?Gyv}vQhQ.*v}vwv#@vJvO*vOSv}v9vv9J|vMvAvzvqv?yvzv=vzv(chyvav=vtv9J|v9@vJvBG}Sv9Sv9J
_pvv=vvtvv9

k
yvvJpvv}vv{IvvQvvv?Gyvv}vvQhQGyvv}

ovvAvv(s
q
vvh.h*vvAvv(pvvQGyvv=vvzvv(cGyvv}vvtvv9heyvvzvvwvv=vvQ*vvAvv9J<vv}vv9@vvtvvAvv]vv+vv&

cQhaGyAQ<?.
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(GyvvWvvwvv{2.14)Hvv}vv(fvv?JvvAvv9QI|vv#Gyvv=vv;WGBvvQSvv9Pyvv~QYvvqvv?hyvvzvvAvv"vvTvv+vvuGyvvZvvzvv>pvv,GC(GsvvhGyvvgvv9|vv?
@TQG}yq+?p,(Gateshead).GyZ(QI<{Pf(Marshalls Plc.).
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CVj9dGy=z(cGyT9!OIyzAQ<?
*vAv~q@vZv"v+vh_v+vr|v#Gyv=vzv(cGyvMvQSv9!v,GyvMvzv(jGyv}vAvWv9<vxhGyv}vTv=vuGyvZv"vhyv=v"v9A

GyvGvOQGfG:SvAv"v9O*v?PGJGyvTvQ*vQGyvGv9a.@v(\vhGyvAvQ<v?pv,Fv+v(HGyv}vOG|v+vxGyv}vAvAv9yv+v?
yvzvTv}v9M<v9yvRQGfv?h*vQOeLvzvrGyvGvOGQ<v}v(GOIv=v+v=v+v?yvzvTv}v9M<vAvZvQ*vrGyv}v+v9g.h*ovJvOvO
IvvGvv~Gyvv=vvzvv(cG:Q@vvqvv9YG}svvZvv)yvvzvv=vv"vv9A,yvvwvv#*vv}vvwvv"vv&@vvJvvtvv+vvuGQ@vvqvv9Y*vvR*vvOfvvzvv)20m

<vv9SvvAvvMvvOGehIvvOGJ<vvzvv(cfvv}vv+vvtvv?FvvOG
k
.yvv]vv}vv9fG:SvvAvvtvvQGQ@vvwvv(fRGh*vv?|vv+vv{Gyvv(Fvv&<vv+vv#

15Eyvvv)22OQFvvv?,hyvvvwvvv#|vvv+vvv(:
k

CLvvvQi@vvvZvvv=vvvK|vvv}vvvwvvv"vvv?
k

<vvv}vvv"vvvdvvv(|vvv9J<vvvzvvv(c|vvv"vvv9Svvv=vvv?.
h*vvvv}vvvvwvvvv#@vvvvJvvvvtvvvv+vvvvu@vvvvtvvvv(qS|vvvvJvvvvOhOpvvvv,GyvvvvGvvvvOGQ|vvvv#OhfGyvvvvJvvvv9Fvvvv?Eyvvvv)svvvv[

qGyvvvv=vvvvzvvvv(c
Gy}g+9Qj.h@TAMOe$PgGy"d~yT"OGyAQ<?hyAWw+{I(GFRY(@+?.

Gy}QGFh

FURTHER READING

British Cement Association. 2005: BCA guide to materials for masonry mortar.
Camberley: BCA.

Concrete Block Association. 2006: Aggregate concrete blocks. Part L. Thermal
insulation from April 2006. Guidance for designers and users. Leicester:
CBA. Concrete Block Association. 2007: Aggregate concrete blocks.
Aggregate block sustainability. Data Sheet 16. Leicester: CBA.

Concrete Society. 2007: External in-situ concrete paving. Technical Report No.
66. Camberley: The Concrete Society.

Hugues, T., Greilich, K. and Peter, C. 2004: Building with large clay blocks.
Details, products, built examples. Basel: Birkhäuser.

Robust Details. 2007: Robust details handbook. 3rd ed. Milton Keynes: Robust
Details Ltd.

STANDARDS

BS 743: 1970 Materials for damp-proof courses.

BS 5628 Code of practice for use of masonry:

Part 1: 2005 Structural use of unreinforced masonry.

Part 2: 2005 Structural use of reinforced and prestressed masonry.

Part 3: 2005 Materials and components̃ design and workmanship.

BS 5977 Lintels:

Part 1: 1981 Method for assessment of load.

BS 6073 Precast concrete masonry units:

Part 2: 2008 Guide for specifying precast concrete masonry units.
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BS 6100 Glossary of building and civil engineering terms:

Part 0: 2002 Introduction.

Part 1: 2004 General terms.

Part 6: 2008 Construction parts.

BS 6398: 1983 Specification for bitumen damp-proof courses for masonry.

BS 6515: 1984 Specification for polyethylene damp-proof courses for masonry.

BS 7533 Pavements constructed with clay, natural stone or concrete pavers:

Part 3: 2005 Code of practice for laying precast concrete paving blocks and clay
pavers for flexible pavements.

Part 4: 2006 Code of practice for the construction of pavements of precast
concrete flags or natural

stone slabs.

Part 6: 1999 Code of practice for laying natural stone, precast concrete and clay
kerb units.

BS 8000 Workmanship on building sites:

Part 3: 2001 Code of practice for masonry.

BS 8103 Structural design of low-rise buildings:

Part 2: 2005 Code of practice for masonry walls for housing.

BS 8215: 1991 Code of practice for design and installation of damp-proof
courses in masonry construction.

BS EN 413-1: 2004 Masonry cement. Composition, specifications and
conformity criteria.

BS EN 771 Specification for masonry units:

Part 1: 2003 Clay masonry units.

Part 3: 2003 Aggregate concrete masonry units.

Part 4: 2003 Autoclaved aerated concrete masonry units.

Part 5: 2003 Manufactured stone masonry units.

BS EN 772 Methods of test for masonry units:

Part 1: 2000 Determination of compressive strength.

BS EN 845 Specification for ancillary components for masonry:

Part 1: 2003 Ties, tension straps, hangers and brackets.

Part 2: 2003 Lintels.

Part 3: 2003 Bed joint reinforcement of steel meshwork.

BS EN 934 Admixtures for concrete, mortar and grout:

Part 1: 2008 Common requirements.

Part 2: 2001 Concrete admixtures. Definitions, requirements, conformity,
marking and labelling.

BS EN 998-2: 2003 Specification for mortar for masonry. Masonry mortar.

BS EN 1338: 2003 Concrete paving blocks. Requirements and test methods.

BS EN 1745: 2002 Masonry and masonry products. Methods for determining
design thermal values.
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BS EN 1806: 2006 Chimneys. Clay/ceramic flue blocks for single wall chimneys.

BS EN 1858: 2003 Chimneys. Components. Concrete flue blocks.

BS EN 1996 Eurocode 6: Design of masonry structures:

Part 1.1: 2005 General rules for reinforced and unreinforced masonry.

Part 1.2: 2005 Structural fire design.

Part 2: 2006 Design considerations, selection of materials and execution of
masonry.

Part 3: 2006 Simplified calculation methods for unreinforced masonry
structures.

BS EN 12859: 2008 Gypsum blocks. Definitions, requirements and test methods.

BS EN 12860: 2001 Gypsum based adhesives for gypsum blocks. Definitions.

BS EN 13139: 2002 Aggregates for mortar.

BS EN ISO 14683: 2007 Thermal bridges in building construction. Linear
thermal transmittance. Simplified methods and default values.

BSEN14909: 2006 Flexible sheets for waterproofing. Plastic and rubber damp
proof courses. Definitions and characteristics.

BS EN 15037 Precast concrete products. Beam-and block floor systems:

Part 1: 2008 Beams.

Part 2: 2009 Concrete blocks.

Part 3: 2009 Clay blocks.

DDCEN/TS 15209: 2008 Tactile paving surface indicators produced from
concrete, clay and stone.

BS EN 15254 Extended application of results from fire resistance tests.
Nonloadbearing walls:

Part 2: 2009 Masonry and gypsum blocks.

BS EN 15318: 2007 Design and application of gypsum blocks.

BS EN 15435: 2008 Precast concrete products. Normal weight and lightweight
concrete shuttering blocks. Product properties and performance.

PD CEN/TR 15728: 2008 Design and use of inserts for lifting and handling of
precast concrete elements.

DD 140-2: 1987 Wall ties. Recommendations for design of wall ties.

BUILDING RESEARCH ESTABLISHMENT

PUBLICATIONS

BRE Special digests

BRE SD1: 2005 Concrete in aggressive ground.

BRE SD4: 2007 Masonry walls and beam and block floors. U-values and
building regulations.
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BRE Digests

BRE Digest 432: 1998 Aircrete: thin joint mortar system.

BRE Digest 460: 2001 Bricks, blocks and masonry made from aggregate
concrete (Parts 1 and 2).

BRE Digest 461: 2001 Corrosion of metal components in walls.

BRE Digest 468: 2002 AAC ‘aircrete’ blocks and masonry.

BRE Digest 487: 2004 Structural fire engineering design. Part 4. Materials
behaviour: Masonry.

BRE Good building guides

BRE GBG 44: 2000 Insulating masonry cavity walls (Parts 1 and 2).

BRE GBG 50: 2002 Insulating solid masonry walls.

BRE GBG 54: 2003 Construction site communication. Part 2. Masonry.

BRE GBG 58: 2003 Thin layer masonry mortar.

BRE GBG 62: 2004 Retro-installation of bed joint reinforcement in masonry.

BRE GBG 66: 2005 Building masonry with lime based bedding mortars.

BRE GBG 67: 2006 Achieving air tightness (Parts 1, 2, and 3).

BRE GBG 68: 2006 Installing thermal insulation (Parts 1 and 2).

BRE Information papers

BRE IP 14/98 Blocks with recycled aggregate. Beam and-block floors.

BRE IP 1/99 Untied cavity party walls. Structural performance when using
AAC blockwork.

BRE IP 7/05 Aircrete tongue and grooved block masonry.

BRE IP 1/06 Assessing the effects of thermal bridging at junctions and around
openings.

BRE IP 8/08 Determining the minimal thermal resistance of cavity closers.

ADVISORY ORGANISATIONS

Aircrete Products Association, 4th floor, 60 Charles Street, Leicester LE1 1FB,
UK (0116 253 6161).

British Concrete Masonry Association, Grove Crescent House, 18 Grove Place,
Bedford MK40 3JJ, UK (01234 353745).

Concrete Block Association, 60 Charles Street, Leicester LE1 1FB, UK (0116
253 6161).

Concrete Society, Riverside House, 4 Meadows Business Park, Station
Approach, Blackwater, Camberley, Surrey GU14 9AB, UK (01276
607140).

Mortar Industry Association, Gillingham House, 38-44 Gillingham Street,
London SW1V 1HU, UK (020 7963 8000).

117



118



3

G9OPfhGF0QR[hG9Dd0X;Z

|tO

q
|?

*vvvWvvv+vvvQ|vvvZvvvavvvzvvvKG Svvv}vvv"vvvB<vvv9yvvv}vvvgvvv"vvv)Gyvvv(GSvvvhEyvvv)Gyvvv}vvv(GOGyvvvAvvv,@vvvgvvv}vvv{vvvv;Yvvvu
(Adhesives).E:C!qv&pv,$vPGGyvTqv+v9b*vtvAvZvQGSvAvgv}v9yv&fvzv)vv(!v&fv"vZvQG

k
QG<vav9

k
yvzvQ|v{

hGyvvvvJvvvvGvvvv9QIhGyvvvvJvvvvZvvvv(*vvvv9J(Aggregates)G}LvvvvQiLvvvv;d@vvvvZvvvv"vvvv+vvvvhGyvvvv}vvvv;W(Mortar)

hGyvvMvvQSvv9!vv?(Concrete).Ivv+vvB@vvAvvGvv}qvvO(Set)h@vvAvvZvvz
q
vv>(Harden)Gyvv}vv(GOG Svv}vv"vvAvv+vv?

hGyvvvwvvvzvvvTvvv+qvvv?Gyvvv}vvv9Fvvv+vvv?(Hydraulic Cements and Limes)|vvv#_vvvQ*vvvu@vvvqvvv9fvvv;Jvvvv+vvv}vvv+vvv9Fvvv+vvv?
OGLvvvzvvv+vvv?yvvvOiLvvvzvvvavvv%vvv9<vvv9yvvv}vvv9A,pvvv,Ivvv+vvv#@vvvAvvvZvvvz

q
vvv>Gyvvv}vvv(GOGyvvv;|vvv9Fvvv+vvv?<vvv=vvvbA|vvv#_vvvQ*vvvu

G|AZ9Y%9yD9!,ChvT+OGywQ<(f|#GyG(.

GSvAvgv}vzvBGyvJv]v9QGJGyvtvO*v}v?Iv(dGyvgv9yv~GyvwvzvUvvgv"vZvQ
m

QG<vbyv7FovQq(Brick)

hGyvJvGv9QI.hsvOFvzv>GyvQh|v9f$vPGGyv}vqv%v(eEyv)<vQ*vav9!v+v9pv,GyvtvQfG}hdGyv}v+v;Oj,
Ivv+vvEvvv9!vv(G*vvTvvAvvgvv}vvzvv(fGyvv}vv9OI !vvAvv9L|vv;WGyvvwvvzvvU.pvv,Ivv+vv#vvv9fGyvvQh|vv9fvvvDvv+vvQG

k
|vv9

*vvMvvzvvavv(fGyvvwvvzvvU|vvhC!vv(GYGyvvQ|vv9OGyvv=vvQvvv9!vv,vvv9yvv=vv(Rh:!vv9Gyvv}vvGvvzvv(<vv?|vv#|vv"vvavvtvv?<vv(Rhyvv,
pv,E*vav9yv+v9,yvAvJv(*vzv&|v#vvzvU:|v9Fv,Eyv)vvzvU|v9Fv,|v"v9Sv>yv;SvAvgv}v9dpv,@vWv+v+vO
G}svv"vv+vv?G:Yvvavv"vv9fvv+vv?(Aqueducts),hCIvv(GVGyvvjvvTvv+vv{hG}<vv"vv+vv?G}LvvQi.E:C!vv&pvv,
<vvvQ*vvvavvv9!vvv+vvv9vvvv9fGyvvvwvvvzvvvU*ovvvMvvvzvvvbfvvv9OIk|vvvh<vvv(Rh:!vvv9GYvvvavvv"vvv9fvvv+vvv?vvvv}vvv"vvvAvvvGvvv9JGyvvvZvvvzvvvZvvv9d
Gyv}vJvQhbGyv}vwvTqvQ|vDv{G}hG!v,GyvqvMv9Q*v?hG6FovQqhGyv=v;W.hpv,GyvtvQfGyvDv9|v#fvWvQ@v~
@vvZvv"vv+vvh|vv9*vvTvv}qvv)G Svv}vv"vvBGyvvQh|vv9!vv,<vvgvvOIvvQbGyvvJvvGvvQG Svv}vv"vvAvv,(GyvvJvvGvvQGyvvwvvzvvTvv,
GyvvvZvvvzvvvZvvv9yvvv,)(Argillaceous or Clayey Limestone)Gyvvv}vvvGvvvzvvv(H|vvv#Svvv(GIvvv{Vvvv+vvv=vvv,
hES+wU(Sheppey And Essex).

pvv,fvv9e1824IvvZvv{Fvv(R*vvrCSvv=vvO*vv#(Joseph Aspdin)fvvzvv)<vvQGAIGLvvAvvQGfvv&
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GyvvWvv%vv+vvQIyvvAvvZvv"vv+vvhG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj|vv#GyvvJvvGvvQGyvvwvvzvvTvv,qhGyvvZvvzvvZvv9d.Ivv+vvELvvzvvb
|vTvJv(sv,vv{

u
|v#GyvJvGvQGyvwvzvTv,hGyvZvzvZv9dpv,Qh<v?|v9Fv+v?Cv~@v~q@v=vMv+vQ$v9<v9yvJvQGQI

pvv,|vvtvv;I.h<vvgvvOPyvvxFvvQi@vvwvvTvv+vvQGyvv}vvR*vvHGyvvGvv9aEyvv)v
o
vvAvv{Yvvjvv+vvQI,h@vvwvvzvv+vvTvv&pvv,

pvvQfyvvAvvMvvzvv+vvZvv&|vv#Cvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fhIvvQsvv&yvvzvvJvvZvv(dfvvzvv)Gyvvwvvzvv"vvwvvQ(Clinker)

h_vvvJvvv"vvv&CLvvv+vvvQG
k

Eyvvv)|vvvTvvvJvvv(b!vvv9fvvv~Fvvv9$vvvRyvvv;SvvvAvvvgvvv}vvv9d.hsvvvOGSvvvAvvvgvvv}vvv{GSvvv~<vvv(Q@vvv;!vvvO
yvvAvvgvvR*vvR|vvwvv9!vv?|vv9OIGyvvMvvQSvv9!vv?GyvvGvvO*vvOI,fvv=vvQQ<vvavv%vv9<vvJvvGvvQ<vv(Q@vv;!vvOGyvvPj@vvWvv=vv%vv&Eyvv)
OQFvv?|vv9.vvv9!vvBfvv}vvzvv+vv9JGyvvAvvZvv"vv+vvhG}hyvv)yvv5Svv}vv"vvBGyvv=vv(Q@vv;!vvOj|vvAvvtvva

q
vvgvv?@vvAvv~qpvv,

svvv(GQ*vvvQ,hpvvv,|vvv9<vvvgvvvOpvvv,ivvvQaChCpvvvQGf(Kilns).hsvvvOhp
q
vvvQEOLvvv9dGyvvvqvvvQfGyvvvOhqGQ

Gyvvgvv9e1877,fvv}vvzvv+vv?
n

IvvQbm|vvTvvAvv}vvQqI|vvhLvvqvv̂pvv,@vvwvv9yvv+vvrGyvv(svv(OhGyvv+vvOGyvvgvv9|vvzvv?.EP
Vvvw
q
vvzvvBG}pvvQGfGyvvOhqGQIG}hyvv)G}Svv9SyvvAvvavv(*vvQC!vvdvv}vv?G !vvAvv9LGyvv}vvMvvAvvzvvqvv?GyvvAvv,@vv(FvvO
G6f.hVvvv%vvvOfvvv9e1989PQhIG !vvvAvvv9Lpvvv,Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI,Ivvv+vvvE@vvv~q@vvvZvvv"vvv+vvvh18

|vzv+v(f_v#|v#G Sv}v"vB,hGyvPjvv9f!vJv(!vZvqv&|vavzv(<v9
k

yvZv"v9fv?GyvMvQSv9!v?GyvGv9$vRI,
hGyvv=vv9svv,G}svv{|vv#!vvZvvqvv&<vvtvvzvv+vv{@vvtvvQ*vv=vv9

k
yvv}vvZvv9!vvhE!vvAvv9LGyvvMvvQSvv9!vv?h|vv9@vv=vvtqvv)ESvv}vv"vvAvv9

k
|vvgvv=vvz

<zv+9Sy;SAg}9dGyg9e.

GywzU(GyG+Q)

@Z"+hGywzU

*vZv"qvhGyvwvzvU<vAvwvzv+vUvvQ<v(!v9JGyvwv9yvTv+v(eGyvav=v+vgv+v?,h!v}v(PFv+qv9
k

GyvZvMvQGyvtv9Sv,
|vv#GyvvJvvGvvQGyvvwvvzvvTvv,GyvvwvvQ<vv(!vv,GyvvJvvO*vvOj.Ivv+vvE*vvAvv~qGSvvAvvMvvQGFvv&|vv#Gyvv}vvtvvzvvhh@vvwvvTvv+vvQg
h_vvvJvvv"vvv&hivvvTvvvzvvv&hivvvQ<vvvzvvvAvvv&Eyvvv)|vvvOiGyvvv}vvvtvvv9SGyvvv}vvvavvvzvvv(H.<vvvgvvvOPyvvvx*vvvJvvvQbGyvvvJvvvGvvvQ
GyvwvzvTv,Eyv)OQFv?IvQGQI@vtv9QH950OQFv?|v8v(*v?,E|qv9pv,CpvQGfOhGQICpvtv+v?Chpv,
CpvvvQGfCSvvvavvv(G!vvv+vvv?Vvvv9svvv(yvvv+vvv?(Vertical Shaft Kiln),pvvv+vvvAvvv~@vvvMvvvzvvv+vvvZvvv&|vvv#Cvvv9!vvv,ChvvvvTvvv+vvvO
GyvwvQ<v(fpv+v"vAvH|v"vAvGv9JGyvwvzvU.*ov"vAvHGyvJvGvQGyvwvzvTv,hGyvav=vWv(Qj|v(GOvvzvTv+qv?:|v9Fv+v?
Ch$vv(GFvv+vv?,pvv,Ivv+vv#@vv"vvAvvHLvvzvvavv9JGyvvJvvGvvQGyvvwvvzvvTvv,hGyvvZvvzvvZvv9d|vv(GOvvvzvvTvv+vv?|vv9Fvv+vv?.
h@v"vAvHGyv}vgv9yvGv9JGyv;Ivtv?_v+vqv9

k
|v#Gyv}v"vAvGv9JGyv}v=v+qv"v?pv,GyvWvwv{3.1.*vZv"vrGyv}vgv+v9Q

Gyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 459-1:2001)GyvvwvvzvvUGyvv%vv(GFvv,ChGyvv;|vv9Fvv,hpvvtvv9
k

yvv}vvJvvAvv(Gg
|vv#Cvvv9Svv+vvOGyvvwvv9yvvTvv+vv(ehGyvv}vvjvv"vvR*vv(e,hGyvvwvvzvvUGyvv}vv9Fvv,hpvvtvv9

k
yvv}vvtvv9h|vv9@vv&yvvzvv]vvjvvb(FvvOhd

3.1).
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(GyWw{3.1)C!(GYvzUGy="9A.

(GyGOhd3.1)C!(GYvzUGy="9A

GyAT}+?GyQ|R

vzUGywzT+(e90CL 90

vzUGywzT+(e80CL 80

vzUGywzT+(e70CL 70

vzUOhy(|+A,85DL 85

vzUOhy(|+A,80DL 80

vzU|9F,2HL 2

vzU|9F,5.3HL 3.5

vzU|9F,5HL 5

vzU|9F,_=+g,2NHL 2

vzU|9F,_=+g,5.3NHL 3.5

vzU|9F,_=+g,5NHL 5

|;Id9J:

@

o
v]v"vvrGyv}v(GOGyvwvzvTv+v?Gyv;|v9Fv+v?ChGyv%v(GFv+v?C*v]v9

k
<vJvTv>|v9*v"vAvHfv"v%v9vvvvGyvwvzvU

GyvvJvv,(Q),GyvvwvvzvvUGyvv}vvAvv}vv+vv&(S),GyvvwvvzvvUGyvvOhyvv(|vv+vvAvv,Vvv=vv&Gyvv}vvAvv}vv+vv&[$vv9*vvOQhvvvTvv+vvO
Gyvvwvv9yvvTvv+vv(ehChvvvTvv+vvOGyvv}vvjvv"vvR*vv(e](S1)hGyvvwvvzvvUGyvvOhyvv(|vv+vvAvv,GyvvAvv9eGyvvAvv}vv+vv&[$vv9*vvOQhvvvTvv+vvO
Gyw9yT+(eh$9*OQhvT+OGy}j"R*(e](S2).
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Gy}(GOGywzT+q?Gy;|9F+?ChGy%(GF+?

fvvv"vvvOIvvvQbGyvvvJvvvGvvvQGyvvvwvvvzvvvTvvv,hGyvvvavvv=vvvWvvv(Qj*vvv"vvvAvvvHGyvvvwvvvzvvvUGyvvvJvvv,q(Quicklime or

Lump Lime)ChChvvvTvv+vvOGyvvwvv9yvvTvv+vv(e.@vvWvv}vv{Gyvv}vv(GOGyvvwvvzvvTvv+qvv?GyvvJvv+vv?vvvzvvUnGyvvwvv9yvvTvv+vv(e
(CL)hGyvvwvvzvvUGyvvOhyvv(|vv+vvAvv,(DL)GfvvAvv}vv9OG

k
fvvzvv)@vvQvvv+vv>Gyvv}vv9OIGyvvMvv9eG}hyvv+vv?hpvvu|vv9

$vv(|vvJvvOvOpvv,Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 459-1:2001).h*vvJvvAvv(jGyvvwvvzvvU
GyOhy(|+A,fz)v}+9J:<zS<%9|#ChvT+OGy}j"R*(e.

CaCO3
950oC ? CaO + CO2

C9!,ChvT+OGywQ<(fvzUvQ<(!9JGyw9yT+(e

E_q9AGywzU

G _vqv9A(Slaking),CjE\v9pv?|v9AEyv)GyvwvzvUGyvJv,,$v(@vqv9fv{|v(y
q
vOyvzvJvQGQI

<vvWvvwvv{vvv=vv+vvQ.@ovv"vvAvvHG \vv9pvv?Gyvv}vv]vv=vv(_vv?yvvzvv}vv9AEyvv)GyvvwvvzvvUGyvvJvv,GyvvwvvzvvUGyvv}vvAvv}vv+qvv&(S)

(Hydrated lime)(<Ww{CS9S,$+OQhvT+OGyw9yT+(e)v}TJ(bF9a.

CaO + H2O ? Ca(OH)2

$+OQhvT+OGyw9yT+(e|9AvzU

*vvgvvOqGyvvwvvzvvUGyvv}vvAvv}vv+qvv&|vv"vv9Svv=vv9
k

yvv;SvvAvvgvv}vv9dpvv,Gyvv}vv;WChpvv,Yvv"vv9fvv?<vvgvv̂C!vv(GY
Gyv=vzv(cGyvMvQSv9!v,Gyv}vTv9|v,.fv9OI@vR*vOE\v9pv?GyvwvzvUEyv)Gyv}v;WG Sv}v"vAv,ChGyvav+v"v?
Ch_vv+vv"vv?GyvvGvv[|vv#Lvv(GUGIvvAvvqvv9cvv%vv9<vv9yvv}vv9A,h<vv9yvvAvv9yvv,GIvvAvvqvv9cvv%vv9<vvtvv9<vvzvv+vv?GyvvAvvWvvjvv+vv{,
h<vvvWvvvwvvv{Lvvv9Ufvvv"vvvO@vvvavvv=vvv+vvvuGyvvv}vvv9OIfvvvzvvv)Svvvavvv(M|vvv9Yqvvv?vvvv96FovvvQqGyvvv}vvvTvvv9|vvv,.vvvv}vvv9Cf
GyvvvwvvvzvvvU*vvvR*vvvO|vvv#@vvv}vvv9Svvvx(Cohesion)Lvvvzvvvavvv9JGyvvv}vvv;W|vvv}vvv9*vvvTvvv}vvvKyvvv%vvv9<vvv9:|vvvAvvvOGO
<vvWvvwvv{CSvv%vv{.*vv}vvAvv[

wGyvvwvvzvvUGyvv}vvAvv}vv+qvv&GyvvQ_vv(<vv?hCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f|vv#GyvvGvv(,
yvvPyvvx:<vvO

v
|vv#@vvMvvR*vv"vv&pvv,<vv"vv9A<vv9QO|nvvJvv}vv,|vv#GyvvAvv+vv9QGJGyvv%vv(GFvv+vv?(Draught-Free

Building)hGSAg}9y&h$(_9RL.

|gG(!?GywzU

*vvAvv~E!vvAvv9L|vvgvvGvv(!vv?GyvvwvvzvvU<vv{_vvqvv9AGyvvwvvzvvUGyvvJvv,<vvwvv}vv+vv?RGFvvOI|vv#Gyvv}vv9AyvvgvvOI
CSvvv9<vvv+vvvhIvvvAvvv)GyvvvJvvvZvvv(dfvvvzvvv)!vvvTvvv+vvvH|vvv9Fvvvh(Creamy Texture).h<vvvO*vvv;

k
|vvv#Pyvvvx,

*vv}vvwvv#@vvZvv"vv+vvgvv%vv9<vvAvvJvvQ*vvxGyvvwvvzvvUGyvv}vvAvv}vv+qvv&<vv9yvv}vv9Ah|vv#Cvv~q@vv%vv(*vvAvv&yvv}vvOICQ<vvhhfvvWvvQ*vv#
Sv9fv?fvzv)G}sv{.E:CfG _vqv9AGyv}v=v9VvQGyvAvtvzv+vOjyvzvwvzvUGyvJv,*ovgvav,Iv=v+v=v9JmCvvDvQ
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!vvgvv(|vv?pvv,GyvvQh<vv?(Slurry),h*vvAvv~wGyvvJvvZvv(dfvvzvv)Cpvv]vv{|vvgvvGvv(!vv?vvvzvvUfvv=vvQE!vv]vv9Fvv%vv9
yvvv}vvvOISvvvAvvv?Vvvv%vvv(Qfvvvzvvv)G}svvv{.*vvv}vvvwvvv#Cf@vvvMvvvzvvvb|vvvgvvvGvvv(!vvv?GyvvvwvvvzvvvU|vvvhG Svvv}vvv"vvvB
Gyvv=vv(Q@vv;!vvOjpvv,Gyvv}vv;Wvvv(fLvv9Yvv+vv?GIvvAvvqvv9cvv%vv9<vv9yvv}vv9ACvvv=vvQ|vv#@vvzvvxGyvvAvv,*ovv=vvO*vv%vv9
GyvwvzvUGyv}vAv}v+qv&.E\v9pv?Eyv)Pyvx,iv9yv=v9

k
|v9@vM

o
vzvb|vgvGv(!v?GyvwvzvU|vhGyvQ|v{yvAvWvwv+v{

IvWv(ILvWv"v?(Coarse Stuff),@vTvAvgv}v{|v=v9VvQIvv}v;WvvzvTv,!vtv,<vWvwv{Lv9Upv,
Cfv}v9dGyvAvGvO*vOhGyvZv+v9!v?.@vAvGv}vOGyv}vgvGv(!v?,:|v#_vQ*vuGyvAvqv9fv{|vhGyvQ|v{hGyv}v9A,
<vvv{pvvvtvvvb<vvv(GSvvvavvv?GyvvvwvvvQ<vvv"vvv?(Carbonation),yvvvPG@vvv(Yvvvr<vvvz!qvvv%vvv9:|vvv9Fvvv+qvvv?.*vvvZvvv"vvvh_vvv;A
GyvvwvvzvvUvvvjvvavv9ASvvavv(M@vvtvvzvv+vvOj<vv{\vv9pvv?|vv9Avvv9amEyvv)|vvgvvGvv(!vv?GyvvwvvzvvU !vvAvv9L!vvTvv+vvH
|9FhQs+u.

GywQ<"?

*vvAvvZvvz
q
vv>GyvvwvvzvvU<vv(GSvvavv?G|vvAvvZvv9UCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f|vv#GyvvGvv(GyvvPj*vvgvv+vvO

@OQ*G+9
k

ChvT+OGyw9yT+(eEy)vQ<(!9JGyw9yT+(e.

Cao + CO2 ? Caco3

vQ<(!9JGyw9yT+(eC9!,ChvT+OGywQ<(fvzU

Ef
q

fv}vzv+v?GyvwvQ<v"v?<vav+v8v?vv(!v%v9|vJvwv(|v?<v9!vAvWv9QCv9!v,ChvvTv+vOGyvwvQ<v(fpv,FvTv~
Gyvv}vv9OI.fvv"vvOE\vv9pvv?GyvvQ|vv{ChIvvZvv(*vv9Jivv=vv9QGyvvJvvGvvQEyvv)|vvgvvGvv(!vv?GyvvwvvzvvUyvvAvvWvvwvv+vv{
|vv;WCh_vv+vv"vv?,pvv{f

q
Gyvv}vvTvv9|vv+vv?Gyvv}vvAvvRG*vvOI@vvTvv}vvK<vv(Yvv(dCvvv=vvQyvvDvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f

h<v9yvAv9yv,IvZv(dfv}vzv+v?vvQ<v"v?CSvQY.*v"v=vjv,Cf:*vR*vOGyv}vtv9SG}fvdv}v,yvzvJvZv(*v9J
Gy}Mz(_?|hGywzUfz)!ZrfQVhYz?Gy};W.

GywzUGy}9F,
@vZv"vhGyv}v(GOGyvwvzvTv+qv?Gyv}v9Fv+v?(Hydraulic Limes)|v#IvGvQGyvav=vWv(QChGyvJvGvQ

GyvwvzvTv,Gyv}vJvAv(j!vTv=v9
k

|vMvAvzvqv?|v#Vv(GFv>GyvZvzvZv9d.h@v}vAvzvxGyv}v9OIGyv"v9@vGv?<vgv̂
Lvv(GUG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj,h@vvAvvZvvz

v
vv>FvvRFvv+vv9

k
|vv#Lvv;dfvv}vvzvv+vv9JG |vv9$vv?,:

<vvgvv}vvzvv+vv?GyvvwvvQ<vv"vv?pvvtvvbGyvvAvv,@vvJvvOK|vvhvvvzvvUChvvvTvv+vvOGyvvwvv9yvvTvv+vv(eGyvv"vvtvv,Gyvv;|vv9Fvv,.C|qvv9
Gyv}v(GOGyvwvzvTv+qv?Gyv}v9Fv+v?Gyvjv"v+v?<vWv(GFv>GyvZvzvZv9dpv%v,CvvDvQ|v9Fv+v?

k
h@vAvGv}qvO<vTvQfv?Cvv=vQ

|vv#@vvzvvxGyvvAvv,@vvJvvAvv(jpvvtvvb|vvJvvAvv(ik|vv"vvMvvqvv]vv9
k

|vv#GyvvTvv+vvzvv+vvwvv9hG}yvv(|vv+vv"vv9.h@
o
vvtvvTvv~Gyvv}vv(GO

GyvvwvvzvvTvv+qvv?Gyvv}vv9Fvv+vv?Gyvvavv=vv+vvgvv+vv?<vvWvvwvv{@vvtvvzvv+vvOjEyvv)Gyvvqvv8vv9JGyvvAvv9yvv+vv?GfvvAvv}vv9OG
k

fvvzvv)|vvJvvAvv(G$vv9|vv#
GyvZvzvZv9d:Gyv}v(GOGyvwvzvTv+qv?Gyv]vgv+vqv?Gyv}v9Fv+v?<v}vJvAv(iYvzvZv9d*vAvQGhM<v+v#0h8%,
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hGyv}v(GOGyvwvzvTv+qv?Gyv}vAv(Svav?Gyv}v9Fv+v?<v}vJvAv(iYvzvZv9d*vAvQGhM<v+v#8h18%,hGyv}v(GO
GyvvvwvvvzvvvTvvv+qvvv?Gyvvvtvvv(*vvv?Gyvvv}vvv9Fvvv+vvv?<vvv}vvvJvvvAvvv(iYvvvzvvvZvvv9d*vvvAvvvQGhM<vvv+vvv#18-25%.$vvvPgG}Yvvv"vvv9a
GyvAvtvzv+vO*v?@v}vAvzvx|vtv9h|v9J\vjvb@vgv9Od@vQ*v=v9

k
2h5.3h5MPa.fvzv)GyvAvQ@v+v><v9yv"vTv=v?

yvv~Yvv"vv9a(NHL2)h(NHL3.5)h(NHL5)<vvgvv}vvQ28*vv(|vv9
k
.h*vvTvvAvvgvv}vv{|vv;WGyvvwvvzvvU

Gyvvtvv(jGyvv}vv9Fvv+vv?}fvv}vv9dGyvv=vv"vv9Apvv,GyvvJvv9:JGyvv}vvwvvWvv(pvv?,C|vv9|vv;WGyvvwvvzvvUGyvv}vvAvv(Svvb
Gyv}v9Fv+v?pv+vTvAvgv}v{pv,|vgvdv~@vav=v+vtv9JCfv}v9dGyv=v"v9AGyvgv9O*v?,pv,Iv+v#*ovgvOw|v;WGyvwvzvU
Gyvv]vvgvv+vvrGyvv}vv9Fvv+vv?|vv;Fvv}vv9

k
}fvv}vv9dGyvvAvvQ|vv+vv~h@vvWvv+vv+vvOGyvvGvvOQGfGyvvZvvzvv=vv?.h:*vvRGdGyvvwvvzvvU

GyvvQ|vv9OjVvv=vv&Gyvv}vv9Fvv,*ovv"vvAnvvHpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI<vvwvv}vv+vv9Jsvvzvv+vvzvv?|vv#IvvGvvQGyvvavv=vvWvv(Q
Gyvv}vvJvvAvv(j!vvTvv=vv?

k
|vv#GyvvZvvzvvZvv9d.h*vvTvvAvvgvv}vv{$vvPGGyvvwvvzvvU|vvhG6FovvQqGyvvavvQjFvvOG

k
hpvv,

Cfvvv}vvv9dGyvvvAvvvQ|vvv+vvv~.h*vvvAvvv~wE!vvvAvvv9LGyvvv}vvv(GOGyvvvwvvvzvvvTvvv+qvvv?Gyvvv}vvv9Fvvv+vvv?Gyvvvavvv=vvv+vvvgvvv+vvv?(NHLs) (Natural

Hydraulic Limes)<vvJvvQbGyvvJvvGvvQGyvvavv=vvWvv(QjhGyvvJvvGvvQGyvvwvvzvvTvv,pvv,Ivv+vv#*vvAvv~E!vvAvv9L
Gy}(GOGywzT+q?Gy}9F+?(Hls) (Hydraulic Limes)<MzbGy}w(!9J<"T>|;F}?.

*vTvAvgv}v{GyvwvzvUGyv}v9Fv,,GyvPj*vAv~qfv9OI
k

@v(Q*vOg|v#pvQ!vTv9,<v9yvOQFv?G}hyv)pv,
@vvvQ|vvv+vvv~(Restoration)Gyvvv}vvv=vvv9!vvv,GyvvvAvvv9Q*vvvMvvv+vvv?,Ivvv+vvvE*vvvwvvv(f|vvv#ivvv+vvvQGyvvv}vvv;Fvvv~GSvvvAvvvgvvv}vvv9d
Gyvv}vv(GOGyvvJvvO*vvDvv?,h*ovv}vvRnL|vvhGyvvQ|vv{pvvtvvb fvvavv9ALvvzvvavv?@vvGvv}wvvO$vv9G}hyvv,q*vvwvv(fpvv,
ivv]vv(fSvv9fvv9Jsvvzvv+vvzvv?,yvvwvv"vv%vv9@vvAvvZvvz

q
vv><vvgvvOpvvAvvQIC_vv(d|vv#GyvvR|vv#.@vvzvvAvvZvvuLvvzvvavv9J

Gyvvavv+vv"vv?ChGyvv}vv;WGyvvtvv9<vv{yvvzvvAvvWvvjvv+vv{<vvWvvwvv{Fvv+qvvOh@vv"vvMvvqvv̂CLvvavv9QGyvvAvvWvvt
q
vvuh\vvgvvr

G:yvvAvvZvv9b}f
v

Gyvv}vv9OI|vvQ!vv?.*vvwvv(fGyvv}vv;WGyvvGvv9aC<vv+vv̂|vv9Fvv;
k
yvvzvvZvvqvv9Q(Off-White),

h*vvvJvvvAvvv(jvvvv}vvv+vvv?svvvzvvv+vvvzvvv?FvvvOG
k

|vvv#Gyvvvtvvvzvvv(*qvvv9JGyvvvAvvv,*vvv}vvvwvvv#Cf@vvvTvvv=vvv>GyvvvAvvv=vvvtvvv+vvvhpvvv,|vvv;W
G Sv}v"vBGyv=v(Q@v;!vOj,hLvZv(Yv9

k
fvzv)GyvJvGvQGyvwvzvTv,.h*v}vwv#Cf*vTvAvgv}v{GyvwvzvU

Gyv}v9Fv,pv,_v;AGJGyvwvzvUGyvOGLvzv+v?hyvAvDv=v+vB<vzv(vv9JG6FovQqGyvRFv9Fv,,Iv+vE*vAvavz
q
v>

G}|vvQfvv"vvZvvQQ<vvb|vvQf<vv9!vvwvv}vv9TCYvvjvvQj.hfvvzvv)fvvwvvUGyvvwvvzvvUGyvv}vvAvv}vv+qvv&*ovvgvvOwGyvvwvvzvvU
Gy}9F,sz+{GyAzC

w
QyOi@gQ\&yz%(GAGyG9aCC"9AGyAMR*#.

|;WGywzU

P
o
vpvvQ
nGyvvgvvO*vvO|vv#pvv(GFvvOGyvv}vv;WGyvvwvvzvvTvv,|vvtvv9Q!vv?<vv}vv;WG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj.

pvv{!vvAvv9LvvvzvvUGyvv=vv"vv9A*vvTvvAvv%vvzvvx_vv9svv?Csvv{,|vvMvvq
q
vv]vv9

k
<vv9yvvAvv9yvv,|vv#G!vv=vvgvv9Cvv9Jivv9RGJGyvvOpvv+vv8vv?

(Greenhouse Emissions)|vvvtvvv9Q!vvv?<vvvAvvvZvvv"vvv+vvvh|vvv}vvv9Cvvv{yvvv5Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOj.vvvv}vvv9Cf
fvv}vvzvv+vv?GyvvwvvQ<vv"vv?Gyvv;Ivvtvv?@vvR*vv{(Co2)|vv#GyvvGvv(.h*vv=vvtvv)Gyvv}vv;WGyvv}vvgvvAvv}vvOfvvzvv)GyvvwvvzvvU
|vQ!v9

k
<vWvwv{vv9amyvzvTv}v9M<v9yvJvQvv?GyvJvQGQ*v?hGyvQ_v(<v?.E\v9pv?

k
Eyv)Pyvx,*v|OjhFv(O
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vvvzvvUivv+vvQ|vvwvvQ<vv#Eyvv)Eivv;bC*qvv?Vvvtvv(bYvvjvv+vvQI<vvqvvgvv{|vv9AGyvv}vvavvQ.Ef
q

Efvv9OI@vvOh*vvQ
hIvvOGJG6FovvQqhGyvv=vvzvv(cCvvvDvvQSvv%vv(yvv?!vvAvv+vvGvv?G:yvvAvvZvv9bG}vvvDvvQG!vvMvvqvv9\vv9

k
yvvzvv}vv;W.h*vvgvvOq

GSvvvAvvvgvvv}vvv9d|vvv;WGyvvvwvvvzvvvUpvvv,GyvvvAvvvWvvv+vvv+vvvOYvvvJvvv+qvvv9
k

CvvvvDvvvQ|vvv#Cfvvv}vvv9dGyvvv=vvv"vvv9A<vvv9 Svvv}vvv"vvvB
Gyvvv=vvv(Q@vvv;!vvvOj,h*vvvgvvvOq|vvv;WGyvvvwvvvzvvvU|vvvtvvv9h|vvv9

k
CvvvvDvvvQyvvv%vvvGvvv(eGyvvvwvvv=vvvQ*vvvAvvv9J|vvv#Lvvvzvvvavvv9J

G S}"BGy=(Q@;!Oj:IA(GF%9v}+?Cs{|#Cy(|+"9JC;C+?Gyw9yT+(e.

*vvvtvvvh|vvv;WGyvvvwvvvzvvvUGyvvv"vvv}vvv(PFvvv,\vvv}vvv#Gyvvv}vvvGvvv9dhGIvvvOEyvvv)GCvvv"vvv+vvv#,hhGIvvvOEyvvv)
Cvv;Cvv?,<vv"vvTvv=vv?GyvvwvvzvvUEyvv)GyvvJvvZvv(*vv9J.GyvvMvvzvvavv?<vv"vvTvv=vv?hGIvvOvvvzvvUEyvv)GCvv"vv+vv#Q|vv{,
Gyvvv}vvvZvvv"qvvvgvvv?<vvvwvvvzvvvU|vvv#GyvvvZvvv"vvvr(NHL3.5)@vvvgvvv9Od@vvvtvvvQ*vvv=vvv9

k
GyvvvAvvvTvvv}vvv+vvv?(iii)|vvv#GyvvvZvvv"vvvr

Gyvv}vv;W(M4)hpvvtvv9
k

yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(Bs 5628-1),<vv+vv"vv}vv9@vvtvv9QHGyvvMvvzvvavv?<vv"vvTvv=vv?
hGIvvvOvvvvzvvvUEyvvv)Cvvv;Cvvv?Q|vvv{GyvvvAvvvTvvv}vvv+vvv?(iv)yvvvMvvvzvvvavvv?ESvvv}vvv"vvvB<vvv(Q@vvv;!vvvOj|vvv#GyvvvZvvv"vvvr

(M2).yvvPG*vvGvv>Cf*vvTvvAvvgvv}vv{Q|vv{Ivv9OtFvv+vvOGyvvAvvOQL.h<vvTvv=vv><ovvbAfvv}vvzvv+vv?GyvvwvvQ<vv"vv?,
@vvwvv(fGQ@vvqvv9fvv9JGyvv=vv"vv9A|vvJvvOhOI,h*vvGvv>Cf*ovvgvvavv)Gyvv}vv;W<vvgvv̂Gyvv(svvByvv+vvAvvGvv}qvvO,
hyv}v"vh$vQh<v&|v#Gyv(Yv;J,<vJv+vE*vJvOK@vZvz

w
v>svzv+v{fv"vOOQFv9JGyvJvQGQIG}sv{

|#L}UOQF9J|8(*?.

hCLvv+vvQG
k

Svv+vvAvv~EOQGLGSvvAvvgvv}vv9d|vv;WGyvvwvvzvvUpvv,|vvzvvJvvuyvv;SvvAvvgvv}vv9d<vv9yvv}vvgvv+vv9Q
Gy=Q*a9!,(Bs 5628-1:2005).

vzUGyt"q>

*vvRQYGyvvtvv"qvv><vvWvvwvv{Lvv9Upvv,pvvQ!vvTvv9,}yvv+vv9pvv&GyvvAvv,@vvTvvAvvgvv}vv{pvv,@vvZvv"vv+vvh<vvgvv̂
CYvv"vv9aGyvv(Qb.Cvv;Cvv?CQ<vv9YSvv+vvtvv9fGyvvtvv"vv>Gyvv}vvAvv=vvtvv+qvv?(Hemp Stalks)Gyvv}vvgvvQhpvv?<vvvvvv=vvtvv9*vv9
Gyvvvtvvv"qvvv>(Hemp Hurd),$vvv,|vvv9OI|vvv9Yqvvv?Lvvvqvvv+vvvqvvv?Gyvvv(Rfyvvv%vvv9|vvvdvvv%vvvQ!vvvWvvv9QIGyvvvMvvvWvvv>
Gyvv"vv9fvv}vv?(Fine Wood Chips).fvv"vvOLvvzvvavv%vv9|vvhGyvvwvvzvvUGyvv}vv9Fvv,@vv"vvAvvHLvvzvv+vvavv9

k
ESvv}vv"vvAvv+vv9

k

*vvAvvGvv}vvOLvv;dSvv9fvv9Jsvvzvv+vvzvv?h*vvAvv=vvzvv(QEyvv)FvvTvv~Yvvzvv>Lvvqvv+vvrGyvv(Rf!vvAvv+vvGvv?|vvJvvAvv(i
GyvvTvv+vvzvv+vvwvv9Gyvv}vvQ@vvqvvhyvvTvv9bGyvvtvv"vv>.*vv}vvwvv#Yvv>qLvvzvvavv?Gyvv}vv9OIhpvvQVvv%vv9ChQVvv%vv9IvvTvv>
Gyvvavvzvv>,h*vv}vvwvv#pvvxGyvvtvv9yvv><vvgvvOCQ<vvhhfvvWvvQ*vv#Svv9fvv?ChCsvv{.hyvvzvv}vv9OIGyvv}vvAvvGvv}qvvOI

GyvvvAvvv,*ovvvWvvv9Qyvvv%vvv9CIvvv+vvv9!vvv9
k

<vvvMvvvQSvvv9!vvv?Gyvvvtvvv"vvv>(Hempcrete)Lvvv(GUfvvvRdIvvvQGQjFvvv+qvvvOI
h|vvzvv}vvUVvv=vv+vv&<vv}vvzvv}vvUGyvvqvvz

q
vv+vv#,h@vvTvvAvvgvv}vv{$vvPgGyvv}vv9OIpvv,@vvWvv+vv+vvOG}Q\vv+vv9Jhpvv,

GyvvGvvOQGf<vv9SvvAvvgvv}vv9dGyvvtvv(Gyvv>|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvU(Plywood Formwork),hC*vv]vv9
k

pvv,hIvvOGJGyvv=vvzvv(c}fvv}vv9d<vv"vv9AGyvv=vvzvv(c.h@vvTvvAvvgvv}vv{Gyvv}vv9OIvvvPyvvxvvv}vv9OI|vv9yvv8vv?Yvvzvv=vv?
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yvvzvv}vv=vv9!vv,PGJG}_vvQGyvvMvvWvv=vv+qvv?.pvv,$vvPgGyvvJvv9yvv?*vv(pvvQGFvvAvv}vv9YLvv(GUGyvvtvv"vv>Gyvv}vv9U

yvvzvvQ_vv(<vv?|vvh_vv=vv+vvgvv?GyvvwvvzvvU,<vvgvv̂GyvvJvv}vv9*vv?yvv~_vvQGyvvMvvWvv=vv+vv?GyvvAvv,@vvjvvzvvqvv%vv9.Lvv(GU

G|vvAvvZvv9UGyvvQ_vv(<vv?yvvwvvzvvUGyvvtvv"vv>@vvgvvavv,vvvqvv9AGJIvvQGQ*vv?Cfvvzvv)|vv#@vvzvvxGyvv}vvJvvTvv(<vv?
yvvzvv}vv9OI<vv9:fvvAvv}vv9Ofvvzvv)|vvgvvavv+vv9JGyvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?GyvvAvvtvvzvv+vvO*vv?.*vvAvvavvzvv><vv"vv9A|vv"vvRd@vvtvvzvv+vvOj
!vJv(40m3

|v#vvzvUGyvtv"v>GyvPj*vJvAv(j7Eyv)10C_v"v9f|v#Gyvtv"v>,Cj|v9*v"vAvGv&
$wA9QhGIO|#G}QV@tQ*=9

k
.

_+"?GywzUGyM9QF+?
*vvAvv~q@vvavv=vv+vvu_vv+vv"vv?GyvvwvvzvvUGyvvMvv9QFvv+vv?(External Lime Rendering)fvv9OIpvv,!vvdvv~

Cv"v9Fv+v?ChCv;Cv+v?Gyvav=vtv9J(Gyv(Fv(g)(Two - Or Three-Coat System), fvav9ASv}v9vv?
EFv}v9yv+v?IvAv)30mm.hpv,GyvJv9:JGyv}vwvWv(pv?,*vTvAvgv}v{GyvwvzvUGyv}v9Fv,,h*v}vwv#
@vTvzv+vKGyvav=vtv?G}hyv+v?G}CvMv#<vWvgvQGyvMv+v{.h*v}vwv#Cf*vTv(qiGyv(Fv&Gyv"v%v9Fv,<v9yv}v9yvH
@v}v%v+vOG

k
 !v%v9Fv&<v9yvO$v9f,h*v}vwv#<vO*v;

k
|v#Pyvx@vav=v+vu_v=vtv?IvZv(*v?(Pebble Dash)

Ch|;_9
k

LW"9
k

(Rough Cast).

G S}"B

@Z"+hG S}"BGy=(Q@;!Oj
*ovvZvv"nvvhG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj|vv#vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(epvv,Vvvwvv{IvvGvvQvvvzvvTvv,

|vvvvwvvvvTqvvvvQChIvvvvGvvvvQ_vvvv=vvvvWvvvv(Qjh|vvvv9OI_vvvv+vvvv"vvvv+vvvv?(Argillaceous)vvvvv9yvvvvZvvvvzvvvvZvvvv9d(Clay),Ch

Gyvv}vv9Qd(Marl)ChGyvvavvq
r
vv{[GyvvZvvMvvQGyvvavv+vv"vv,](Shale).Ivv9yvv+vv9

k
*vvgvvAvv}vvO!vvJvv(CvvzvvDvv,E!vvAvv9L

Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI|vv#G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjfvvzvv)GyvvJvvGvvQGyvvwvvzvvTvv,,C|qvv9Gyvv=vv9svv,pvvgvvzvv)
GyvJvGvQGyvav=vWv(Qj|v#Fv"v(HhVvQbGyv=v;O.h*v}vwv#E\v9pv?|vwv(q!v9JCv9!v(*v?vvzhvvTv+vO
GyvJvO*vOChGyvQq|v{GfvAv}v9OG

k
fvzv)@vQvv+v>Gyv}v(GOGyvMv9ehGyv}v"vAvHGyvOsv+vuGyv}vavzv(H.@v"vav(j

Gyvvvgvvv}vvvzvvv+vvv?CSvvv9Svvv9
k

fvvvzvvv)!vvvRYGyvvvwvvvQ<vvv(f|vvv#vvvvQ<vvv(!vvv9JGyvvvwvvv9yvvvTvvv+vvv(e(Gyvvvavvv=vvvWvvv(QChGyvvvJvvvGvvvQ
GyvvwvvzvvTvv,)<vvavvQOCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f,h@vvzvv=vv+vvO(Sintering)ChvvvTvv+vvOGyvvwvv9yvvTvv+vv(eGyvv"vv9@vvH
(GyvvvwvvvzvvvU)|vvvhGyvvvZvvvzvvvZvvv9dhChvvvvTvvv+vvvOGyvvvJvvvO*vvvOfvvv"vvvO!vvvtvvvavvv?G:!vvvZvvv%vvv9QG}hyvvv,(Incipient

Fusion).GfvvvvAvvvv}vvvv9OG
k

fvvvvzvvvv)Gyvvvv}vvvv(GOGyvvvvMvvvv9eGyvvvv}vvvvTvvvvAvvvvgvvvv}vvvvzvvvv?h|vvvvJvvvvAvvvv(G$vvvv9|vvvv#Gyvvvv}vvvv9Afvvvv"vvvvO
G:SvvAvvMvvQGL,@vv~q@vvavv(*vvQCQ<vvgvv?|vvAvvjvv+vvQGJQFvv+vvTvv?pvv,fvv}vvzvv+vv?GyvvAvvZvv"vv+vvh.h$vv,Gyvvgvv}vvzvv+vv9J
GyQ_=?h!ZrGyQ_=?h!ZrGyG9p?hGyG9p?.
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Gyg}z+?GyQ_=?

:@vRGdGyvgv}vzv+v?GyvQ_v=v?(GyvWvwv{3.2),GyvAv,vv9!vBGyv}v}v%qvOIyvzvAvav(QGJG}LvQi,
@vTvAvgv}v{pv,<vgv̂Gyv}v"v9_vuyv}vgv9yvGv?IvGvQGyvav=vWv(QhYvzvZv9dGyv}v9Qd(Marl Clay).

*vvMvvzvvbGyvvZvvzvvZvv9d|vvhGyvv}vv9AyvvAvvWvvwvv+vv{Qh<vv?fvv"vvOERGyvv?GyvvQ|vv{GyvvRGFvvO<vv9yvvAvvQSvv+vv>.@vvJvv]vvvQ
Qh<v?|vwv9pv8v?|v#GyvJvGvQGyvav=vWv(QjGyvPj*vMvzvb|vhQh<v?GyvZvzvZv9dh*vjvQ<v{ RGyv?C*v?
|vv9OILvvWvv"vv?h*vvMvvRfpvv,LvvRG!vv9JQh<vv?vvv=vv+vvQI.<vvgvvOGyvvMvvzvvbGyvv"vv%vv9Fvv,,@vvAvv~w@vvjvvP*vv?GyvvQh<vv?
pvvv,svvv}vvv?CpvvvQGfvvvv=vvv+vvvQI@vvvOhQ<vvv=vvvbA.$vvvPgG}pvvvQGfGyvvvAvvv,$vvv,CSvvvavvv(G!vvv9Jpvvv(:P*vvv?|vvv=vvvavvv"vvv?
<vv96FovvQqGyvv"vv9QjGyvv}vvtvv9heyvvzvvJvvQGQI<vvavv(dIvvAvv)200m,*vvAvv~qEVvvgvv9yvv%vv9IvvAvv)OQFvv?IvvQGQI

1450OQFvvv?|vvv8vvv(*vvv?@vvvtvvvQ*vvv=vvv9
k

,fvvv9OI
k

<vvv9yvvvqvvvJvvv~GyvvvJvvvGvvvQjGyvvv}vvvavvvJvvv(f(Pulverized Coal).

@vvvGvvvq
q
vvvrGyvvvQh<vvv?,h@

o
vvvwvvvz

q
vvvUhCLvvv+vvvQG

k
@vvvzvvv=qvvvOEyvvv)vvvvAvvv{svvv9Svvv+vvv?Q|vvv9O*vvv?/Svvv(OGA|vvv#vvvvzvvv"vvvwvvvQ

G S}"B.

@vvavv(qQQFvv+vvUpvv,GyvvJvvqvv9Xfvvzvv)Gyvvavv9svv?@vvGvvz
q
vv)pvv,GyvvAvvMvvzvv[|vv#ChGyvvMvvqvv̂pvv,

|vJvAv(i|v9AGyvQh<v?Gyv}vavzv(Hpv,fv}vzv+v?GyvAvZv"v+vh,<v9fvAv=v9Qg*vTvAv%vzvxvv}v+v9Jvv=v+vQI|v#
Gya9s?GyJQGQ*?L;dGyA=M

w
Q.

Gyg}z+?!ZrGyQ_=?

pv,$vPgGyvgv}vzv+v?*vAv~EPG<v?Gyvav=vWv(Qpv,Gyv}v9AhLvzvav&pv,Qh<v?YvzvZv9dGyv}v9Qd.

*vvMvvqvv̂|vvJvvAvv(iGyvv}vv9A\vv}vv#GyvvQh<vv?|vv#40%Eyvv)19%pvv,|vvwvv=vvUGyvvAvvQVvv+vvK(Filter

Press).@vvvJvvv(vdvvvvgvvvwvvv?GyvvvAvvvQVvvv+vvvKGyvvv"vvv9@vvvGvvv?(Filter-Cake)Eyvvv)OQ!vvv9J(Nodularised)

<vv9yvv=vvDvvu(Extrusion)fvvzvv)Vvv=vvwvv?|vvAvvJvvQvvv?yvvzvvAvvTvvMvv+vv#Gyvv}vvTvv=vvu(Travelling Preheater

Grate)Ch@vvvMvvvq
v
vvv̂pvvv,vvvvTqvvv9QI/|vvvGvvvqvvvr(Crusher/ Dryer)Eyvvv)vvvvQ*qvvv9J(Pellets),

h@
o
vvvvTvvvvM

q
vvvv#Eyvvvv)OQFvvvv?IvvvvQGQI<vvvv+vvvv#900h1100|vvvv8vvvv(*vvvv?pvvvv,OhqG|vvvv9J<vvvvQFvvvv+vvvv?(Tower

Cyclones)@

o
vvwvvzvvTvv#|vvtvvOq|vv9

k
Gyvvavv=vvWvv(Q,h*vvAvv~@vvJvv(*vv{GyvvMvvzvvavv?<vvgvvO$vv9yvv}vvOIsvvZvv+vvQIEyvv)

pQfIQGQ@&1450OQF?|8(*? !G9Rf}z+?Gywz"wQI(Clinkering Process).

Gyg}z+?!ZrGyG9p?

pvv,Gyvvgvv}vvzvv+vv?!vvZvvrGyvvGvv9pvv?(Semi-Dry Process)*vvAvv~Lvvzvvb|vvTvv9Ivv+vvu|vv#Gyvvavvq
r
vv{

GyvvGvv9ahGyvvJvvGvvQGyvvwvvzvvTvv,,h*vv]vv9aGyvv}vv9A<vv"vvTvv=vv?12%yvvvvvvvvvvAvvJvv(*vv{GyvvMvvzvv+vvbEyvv)fovvtvvO
(Nodularise)Cvv~*vvwvvzvvTvv#|vvtvvOq|vv9

k
,h*vvMvv]vvhyvvgvv}vvzvv+vv?Gyvvwvvzvv"vvwvvQIvvv}vv9pvv,GyvvJvv9yvv?!vvZvvr

GyQ_=?.
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(GyWw{3.2)Y"9f?G S}"BGy=(Q@;!OjvvvvGyg}z+?GyQ_=?.

Gyg}z+?GyG9p?

pvv,Gyvvgvv}vvzvv+vv?GyvvGvv9pvv?(Dry Process)(GyvvWvvwvv{3.3)*vvAvv~w_vvJvv#GyvvJvvGvvQGyvvwvvzvvTvv,
hGyvZvMvQGyvav+v"v,hGyvQ|v{!v}v(PFv+v9

k
(<v9yv"vTv>80%h17%h3%fvzv)GyvAv(Gyv,),Eyv)

|vvTvv9Ivv+vvu!vv9fvv}vv?,Cvv~Lvvzvvavv%vv9 !vvAvv9LGyvvavvJvv+vv#GyvvGvv9a(Dry Meal)GyvvPj*vvMvvRvfpvv,
Yvv(G|vvh.*vvAvv~q@vv}vvQ*vvQGyvvavvJvv+vv#GyvvGvv9afvv=vvQSvvzvvTvvzvv?|vv#GyvvOhqG|vv9J(Cyclones),<vvOG*vv?

k

<vv9SvvAvvgvv}vv9divv9RGJGyvvqvvQfGyvv}vvTvvAvvgvv9OI(Recovered Kiln Gases)yvvAvvTvvMvv+vv"vv&|vvtvvOq|vv9
k

Eyvv)
OQFvv?IvvQGQI750OQFvv?|vv8vv(*vv?,Cvv~|vvhGyvv(svv(OGyvv}vv]vv9ayvvwvvzvvTvv"vvAvv&|vvtvvOq|vv9

k
fvv"vvOOQFvv?

900|vvv8vvv(*vvv?,svvv=vvv{@vvv}vvvQ*vvvQgEyvvv)pvvvQfPjOhQGfSvvvQ*vvvh(Fast-Rotating 60 M Kiln)

<vvavv(d60myvvzvvwvvzvv"vvwvvQIfvv"vvOGyvvOQFvv?1450OQFvv?|vv8vv(*vv?.pvv,Fvv}vv+vvh$vvPgGyvvgvv}vvzvv+vv9J,
|vv#Gyvv]vvQhQj@vvjvvP*vv?GyvvqvvQf<vv9yvv}vv(GOGyvvMvv9eGyvv}vvMvvzvv(_vv?<vvWvvwvv{vvv9|vv{yvvzvv}vvJvv9pvvdvv?fvvzvv)
\vvv=vvvbFvvv(OIGyvvv}vvv"vvvAvvvH.@vvvgvvv}vvv{|vvvgvvvdvvv~Gyvvv}vvvgvvv9|vvv{<vvvWvvvwvvv{CSvvv9Svvv,<vvv9yvvvqvvvJvvv~GyvvvJvvvGvvvQj
Gyvvv}vvvTvvvJvvv(b,yvvvwvvv#*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9dC!vvv(GYCLvvvQi|vvv#Gyvvv(svvv(Ofvvv"vvvO@vvv(pvvvQ$vvv9vvvv9yvvvwvvv(c
Gyv=vAvQhyv,(Petroleum Coke),ChVvQGFvKG _v9QGJGyvAv9yvqv?(Waste Tyre Chips),Ch

<vvtvv9*vv9|vvZvv9!vvhGyvv(svv(OGyvv;OLvv9!vv,(Smokeless Fuel Plant Residues),ChCvvv(GeGyvvqvvJvv~
GyvvJvvGvvQjGyvvAvv9yvvqvv?Gyvv}vvTvvAvvZvvzvvJvv?(Reclaimed Spoil Heap Coal).hsvvOGSvvAovvgvv}vv{Gyvv"vvqvvb

(Oil)hGyvvjvv9RGyvvavv=vv+vvgvv,(Natural Gas)hGyvvjvv9RGyvv"vv9@vvH|vv#|vvwvv=vv9JGyvv"vvqvv9*vv9J(Landfill

Gas),fvvv"vvvOFvvvOhG$vvv9GsvvvAvvvZvvv9O*vvv9
k
.*ovvv=vvvQqOGyvvvwvvvzvvv"vvvwvvvQGyvvvQ|vvv9OjGyvvv}vvv9Fvvv{yvvvzvvvTvvv(GOGyvvv}vvvZvvv"vvvh

<vv9yvvgvv}vvzvv+vv9Jvvv9p
q
vv?,|vvhGSvvAvvgvv9OIvvv9|vvzvv?yvvzvvJvvQGQI,h*vvavvJvv#|vvhE\vv9pvv?GyvvGvv=vv[(vvv=vvQ*vvAvv9J

Gyvwv9yvTv+v(e)<v"vTv=v?:@vAvgvOi5%yvAvzLv+vQGyvAvZvz
q
v>,|v}v9*v}v"vh@vGv}qvOG Sv}v"vB<vTvQfv?

p9Ft?.

|vvvvavvvv9Ivvvv#G Svvvv}vvvv"vvvvBG}svvvvOe$vvvv,PGJOGQI|vvvvqvvvvAvvvv(Ivvvv?(Open Circuit),@vvvvTvvvv}vvvvK
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<vv}vvQhQGyvvwvvzvv"vvwvvQ|vvQIhGIvvOI,h@vv"vvAvvH_vv+vvqvv9
k

hGSvvgvv9
k

|vv#IvvGvv~GyvvPQGJ(Particle Size).

*vvTvvAvvgvv}vv{$vvPGGyvv}vv"vvAvvHfvv}vv(|vv9
k

 !vvAvv9LGyvvMvvQSvv9!vv?.|vvavv9Ivv#G Svv}vv"vvBG}IvvOK$vv,PGJ

OGQI|vvjvvzvvtvv?|vvRhqOI<vvqvv9QRGJ$vv(GFvv+vv?(Air Separators):SvvAvvMvv;UGyvv}vv(GOGyvv"vv9fvv}vv?,
hEfvv9OI@vvOh*vvQGyvvJvv=vv+vv=vv9JPGJGyvvJvvGvv~GyvvRGFvvOfvvzvv)GyvvJvvO fvv9OI_vvJvv"vv%vv9.*vvTvvAvvgvv}vv{$vvPG
Gyv}v"vAvHvvDv+vQG

k
pv,Sv(bGyvMvQSv9!v?GyvGv9$vRI(Ready-Mixed Market),Iv+vE*v}vwv#Cf

*vAv~GyvAvJvwv~pv+v& !vAv9LESv}v"vB<v}vtv9h|v9JCfvzv)|vAvzLvQI.yvAvMvqv+v̂@vwv9yv+vrGyvavJv#,
*vtv=nv{Gyv}vZv"qvgv(fGyvAvQVv+vO,h*vTvAvgv}vzv(fGyvwv%vQ<v9ALv9QLhsvBGyvPQhI|v9C|vwv#.*vMvRqf
G Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOjpvvv,Yvvv(G|vvvhsvvv=vvv{!vvvtvvvzvvv&<vvvWvvvwvvv{Svvv9Fvvv>[pvvvQWivvv+vvvQ|vvvgvvv=vvvz]pvvv,
GyvvavvQsvv9JChGyvvTvvwvvxChpvv,Cvvv+vv9ShQsvv+vv?,h*vvRfGyvvwvv+vvUGyvvtvv+vv9Svv,Lvv}vvTvv?hfvvWvvQhf
v+z(iQG|9

k
y}=QQGJ@Agz

q
u<9yZJ?hGyT;|?.

(GyWw{3.3)Y"9f?G S}"BGy=(Q@;!OjvvvvGyg}z+?G@9p?.

<v9SvAvgv}v9dGyvgv}vzv+v?GyvGv9pv?hGyvR*v9OGJG \v9pv+v?pv,vvqv9AIGyvav9sv?,pv{f
q

_v"v9
k

hGIvOG
k

|vv#GyvvqvvJvv~GyvvJvvGvvQjGyvv}vvavvJvv(f*vv}vvwvv#Cf*vv"vvAvvHIvv9yvv+vv9
k

|vv9*vvR*vvOfvvzvv)SvvAvv?C_vv"vv9f|vv#
vvvzvv"vvwvvQG Svv}vv"vvB,|vvtvv9Q!vv?|vvhCvv;Cvv?C_vv"vv9f*vvAvv~G!vvAvv9Fvv%vv9<vv9yvvavvQ*vvtvv?GyvvQ_vv=vv?GyvvAvvtvvzvv+vvO*vv?.<vv}vv9
CfYvv"vv9fvv?G Svv}vv"vvB$vv,|vv#GyvvZvv"vv9fvv9JGyvvwvv=vv+vvQIFvvOG

k
,pvv{f

q
Gyvv"vv9@vvHG Fvv}vv9yvv,yvvDvv9!vv,

ChvvvTvv+vvOGyvvwvvQ<vv(fGyvv}vv"vv=vvgvvEEyvv)GyvvGvv(|vv#Gyvv(svv(Oh|vv#G RGyvv?Gyvv]vvQhQ*vv?yvvzvvwvvQ<vv(f|vv#
GyvvJvvGvvQGyvvwvvzvvTvv,hGyvvavv=vvWvv(Q*vv}vvDvv{!vvJvv(2%|vv#G!vv=vvgvv9Cvv9JCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fpvv,
<vvQ*vvavv9!vv+vv9,h!vvJvv(7.5%Ivv(dGyvvgvv9yvv~.hpvvtvv9

k
yvv=vv+vv9!vv9JGyvv}vvTvvKGyvvGvv+vv(yvv(Fvv,Gyvv=vvQ*vvavv9!vv,pvv,

fvv9e2005,pvv{fGyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOIhGpvvtvvBfvvzvv)Lvvqvv̂GSvvAvv%vv;cGyvvavv9svv?<vvWvvwvv{Chyvv,
<vv"vvTvv=vv?25.6%yvvwvv{_vv#ESvv}vv"vvB@vv"vvAvvGvv&<vvJvvzvv(dGyvvgvv9e2010|vvtvv9Q!vv?<vv"vvdvv+vvQgpvv,Gyvvgvv9e

1990.@vvgvvO
w

G!vv=vvgvv9Cvv9JCvvv9Svv+vvOGyvvwvv=vvQ*vvB|vv#Gyvv(svv(O|vv"vvMvvqvv]vv?vvv(f$vvPgGyvvjvv9RGJ*vvAvv~
GYvvavv+vv9O$vv9pvv,vvvzvv"vvwvvQG Svv}vv"vvB,E:Cf$vvQhHCvvv9Svv+vvOGyvv"vv+vvAvvQhFvv+vv#hGyvvjvv=vv9Q,GyvvAvv,
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@vvZvvavv9O|vvgvvdvv}vv%vv9Gyvv}vvQSvv=vv9JGyvvwvv%vvQ<vv9Fvv+vv?GyvvTvv9vvv"vv?(Electrostatic Precipitators),*vv}vvwvv#
\vv=vvavv%vv9pvvtvvb<vv9yvvAvvJvvTvv+vv#Gyvv}vvTvvAvv}vvQyvvAvvtvv"vv+vv9JGyvvAvvZvv"vv+vvh.GfvvAvv}vv9OG

k
fvvzvv)G !vvAvv9LGyvv"vv%vv9Fvv,

yvvzvvMvvQSvv9!vv?,pvv{f
q

Yvv"vv9fvv?G Svv}vv"vvB@vvavvzvvuCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fyvvzvvavv#Gyvv(GIvvO<vvWvvwvv{
Csvvv{<vvvwvvvDvvv+vvvQ|vvv#@vvvzvvvxGyvvvAvvv,@vvvavvvzvvvtvvv%vvv9Yvvv"vvv9fvvv?Gyvvvqvvv(:P,E:Cf

q
GyvvvwvvvAvvv{Gyvvv"vvvTvvv=vvv+vvv?yvvvzvvv}vvv=vvv9!vvv,

Gyvv}vvAvvwvv9pvv8vv?,hE|vvwvv9!vv+vv?Efvv9OIGyvvAvvOh*vvQyvvwvv{|vv"vv%vv}vv9*vvGvv>Cf@vv|LvvPpvv,GyvvJvvTvv=vv9f.*vvgvvAvv}vvO
I9y+9

k
!J(C;C?CQ<9YE!A9LG S}"BG}hQh<,fz)GyaQ*t?GyG9p?.

@Qv+>G S}"BGy=(Q@;!Oj

Gyvv}vv(GOG}hqyvv+vv?yvv5Svv}vv"vvBGyvv=vv(Q@vv;!vvOj$vv,IvvGvvQGyvvavv=vvWvv(QChGyvvJvvGvvQGyvvwvvzvvTvv,
hGyvvZvvzvvZvv9d,h$vv,@vvAvvzy

q
vvr<vvWvvwvv{CSvv9S|vv#GyvvwvvzvvUhGyvvTvv+vvzvv+vvwvv9hG}yvv(|vv+vv"vv9hChvvvTvv+vvO

GyJO*O.*(\KGyGOhd3.2@Qv+=9
k

!}(PF+9
k

y5S}"B.

@vtvO
q

Q!vTv=v?Gyv}vwv(!v9JGyvDv9!v(*v?Gyv}vWvAv}vzv?fvzv)ChvvTv+vOGyv}vjv"vR*v(ehCv9yvEChvvTv+vO
Gyvvwvv=vvQ*vvBhCvvv9Svv+vvOGyvvZvv(O*vv(ehGyvv=vv(@vv9Svv+vv(e<vv"vvJvv(2%.Ef

q
hFvv(OG}vvv9Svv+vvOGyvvtvvzvv(*vv?

<vv"vvTvv>Yvvjvv+vvQI*vv}vvwvv#Cf*vvwvv(fSvv=vv=vv9
k

yvvJvvOhK@vvqvv9fvv{GyvvTvv+vvzvv+vvwvv9|vvhGyvvtvvzvv(*vv9J(Alkali-

Silica Reaction)GyvvvvPj*vvvv|OqjEyvvvv)@vvvvWvvvvtvvvvuGyvvvvMvvvvQSvvvv9!vvvv?fvvvv"vvvvOGSvvvvAvvvvgvvvv}vvvv9d<vvvvgvvvv̂C!vvvv(GY
GyvvJvvZvv(*vv9JGyvvAvv,@vvJvvAvv(jfvvzvv)GyvvTvv+vvzvv+vvwvv9.@vvAvvqvv9fvv{$vvPgGyvv}vvQvvv=vv9J|vvh<vvgvv]vv%vv9Gyvv=vvgvv̂,

Lvv;dfvv}vvzvv+vv?Gyvvwvvzvv"vvwvvQI !vvAvv9LGyvv}vvwvv(!vv9JG}Q<vvgvv?GyvvQFvv+vvTvv?yvv5Svv}vv"vvBGyvv=vv(Q@vv;!vvOj
(GyGOhd3.3).

GyGOhd3.2GyAQv+>Gy"}(PF,yz}(GOG}hy+?yZ"9f?G S}"BGy=(Q@;!Oj

GCQv>Gy"T=?GC8(*?

GywzU68

GyT+z+w922

G}y(|+"95

ChvT+OGAO*O3

Cv9S+OCLQi2
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GyGOhd3.3Gy}Qv=9JGyQF+T+?y5S}"BGy=(Q@;!OjhL(GY%9Gy"(f+?

GCQv>GyZ+j?Gyw+}9h*?Q|vvvvvvvvvvvvvvvvvvvvvvvvvv(R

G S}"B

GB(GU

Svvvvvvvvv+vvvvvvvvvz+wvvvvvvvvv9JCvvvvvvvvv;Cvvvvvvvvv+vvvvvvvvv?

Gyw9yT+(e

3CaO.SiO2C3S@vvZvvzvv>SvvQ*vvh*vvgvvavv,|vvtvv9h|vv?|vv=vvwvvQI

h!WQSQ*hyzJQGQI

Svvvvvvvv+vvvvvvvvz+wvvvvvvvv9JCvvvvvvvv"vvvvvvvv9Fvvvvvvvv+vvvvvvvv?

Gyw9yT+(e

2CaO.SiO2C2S@vvvZvvvzvvv><vvvavvv,A*vvvgvvvavvv,@vvvavvv(QG
k

<vvvavvv+vvv8vvv9
k

yz}t9h|?h!WQ<a,AyzJQGQI

Cyvvvvvvvvvvv(|vvvvvvvvvvv+"9JCvvvvvvvvvvv;Cvvvvvvvvvvv+vvvvvvvvvvv?

Gyw9yT+(e

3CaO.Al2O3C3A@vvvQSvvv>SvvvQ*vvvh*vvvAvvv~@vvvzLvvv+vvvQg<vvv9@vvv=vvvU,

@vvvZvvvzvvv>SvvvQ*vvvhyvvvzvvvJvvvQGIhyvvvwvvv#|vvvtvvv9h|vvv?

89F+?Cs{,fQ\?y%G(eGyw=Q*A9J

Cyvvvv(|vvvv+"(FvvvvO*vvvvOQ<vvvv9fvvvv,

Gyw9yT+(e

4CaO. Al2O3. Fe2 O3C4AF@vvZvvzvv><vvavv,A<vvTvv=vv>Gyvvzvv(fGyvvQ|vv9Oj

p,G S}"B

@v|C
q
vQGyvJvZv[Gyv"vTv=v+v?yv%vPgGyv}vwv(!v9JGyvQFv+vTv?<vWvwv{vv=v+vQpv,GyvMv(GUGyv"v%v9Fv+v?

}!vv(GYG Svv}vv"vvB,yvvPyvvx@ovvgvv9*nvvQpvv,fvv}vvzvv+vv?GyvvAvvZvv"vv+vvh !vvAvv9LGyvv}vvGvv9dGyvv}vvavvzvv(Hyvvzvv}vv"vvAvvH.
*gQV(GyGOhd3.4)@QGv+>!}(PF+?}!(GYG S}"BGy=(Q@;!O*?.

GyGOhd3.4GyAQGv+>Gy"}(PF+?y5S}"A9JGy=(Q@;!O*?

!(YG S}"BGyAQv+>Gyvvvvv"vvvvvgvvvvv(|vvvvv?

(m2/kg)

GyZ"r%C3S%C2S%C3A%C4AFG Svvvvv}vvvvv"vvvvvB

Gy=(Q@;!Oj5.425520108340

5.525520108440

G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj

G}<+^

5.62652052400

G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj

GCt(eyzw=Q*A9J

5.426015215380
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Ef
q

@vvMvvqvv+vv]vv9
k

Yvvjvv+vvQG
k

pvv,|vvJvvAvv(iGyvvwvvzvvU\vv}vv#GyvvMvvzvvavv?G}hyvv+vv?(Initial Mix)

Svv+vvMvvqvv̂vvvDvv+vvQG
k

!vvTvv=vv?Svv+vvzvv+vvwvv9JGyvvDvv;Cvv+vv?Gyvvwvv9yvvTvv+vv(e,h*vv"vvAvvHR*vv9OI|vvwvv9pvv8vv?vvv=vv+vvQIpvv,
|vvwvv(qfSvv+vvzvv+vvwvv9JCvv"vv9Fvv+vv?Gyvvwvv9yvvTvv+vv(epvv,Gyvv}vv"vvAvvH.Svv+vvAvvZvvz

q
vv>G Svv}vv"vvBGyvv}ovv"rvvAnvvH<vv=vvbACvvvDvvQ

|vvvh!vvvWvvvQC<vvvavvvzyvvvzvvvJvvvQGQI.<vvv9fvvvAvvv=vvv9QCfCyvvv(|vvv+vvv"vvv9JCvvv;Cvvv+vvv?Gyvvvwvvv9yvvvTvvv+vvv(efovvvQ\vvv?yvvvzvvv%vvvGvvv(e
<v9yvwv=vQ*vAv9JGyv}v"vJvz

q
v?,yvPyvx@

o
vM
n
vq
v
v̂!vTv=v?$vPGGyv}vwv(qfpv,Yv"v9fv?G Sv}v"vBGyv}vtv9he

yzw=Q*A9J.

hpvvtvv9
k

yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS EN 197-1:2000),fvvOGIvv9yvv?G Svv}vv"vvBGyvv}vvtvv9he
yvzvwv=vQ*vAv9J,pv{!v&*v}vwv#Cf*ov]v9ayv5Sv}v"vB|vwv(q!v9JE\v9pv+v?Cv9!v(*v?<v"vTv=v?@vZv{Eyv)

5%.*vv"vv=vvjvv,Cf:@vvR*vvO$vvPgGyvv}vv(GOGyvv}vv9yvv8vv?|vvAvvavvzvv=vv9JGyvv}vv9Ayvv5Svv}vv"vvB,Ch@vvMvvq
q
vv̂

O*vv}vv(|vv?Gyvv}vv;WChGyvvMvvQSvv9!vv?Gyvv}vv"vvAvvGvv?,Ch@ovvTvv=xvv>@vv5vvv;
k

|vvAvvRG*vvOG
k

}j@vvTvvzvv+vvKpvv(:Pj.
pvvqvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI@vvWvv}vv{Gyvv}vv(GOGyvv}vv9yvv8vv?Gyvv"vv}vv(PFvv+vv?|vvTvvJvv(bGyvvJvvGvvQGyvvwvvzvvTvv,
hGyvvv}vvvTvvvJvvv(bGyvvvGvvv9a(Dry Meal)ChGyvvv}vvv9OIGyvvv}vvvwvvvzvvvTvvv"vvv?FvvvRFvvv+vvv9

k
|vvv#fvvv}vvvzvvv+vvv9J@vvvZvvv"vvv+vvvh

G S}"B.

@+=wUh@Zz
w

>G S}"A9JGy=(Q@;!O*?

*vvvWvvvw
q
vvv{G Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOjGyvvv}vvv9Fvvv,fvvv"vvvOLvvvzvvvavvv&|vvvhGyvvv}vvv9AfvvvGvvv+vvv"vvv?@vvvAvvv+vvv=qvvvU

h@vvAvvZvvz
q
vv>!vvAvv+vvGvv?

n
@vvqvv9fvv;Jvvv+vv}vv+vv9Fvv+vv?|vvMvvAvvzvvqvv?<vv+vv#Gyvv}vvQv

q
vv=vv9JGyvvQG<vvavv?hGyvv}vv9A.pvv9yvvAvv+vv=qvvU

hGyvvAvvZvvz
q
vv>ivv+vvQ|vvgvvAvv}vvO*vv#fvvzvv)GyvvAvvGvvqvv+vvr,pvvqvv,Gyvv(Gsvvh*vvAvvZvvz

q
vv>G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj

@vvvJvvvBGyvvv}vvv9A.!vvvTvvv=vvv?Yvvvjvvv+vvvQIpvvvtvvvb|vvv#Gyvvv}vvv9AGyvvv}vvv]vvv9a$vvv,pvvvgvvvzvvv+vvv9
k

Gyvvv}vvvavvvzvvv(<vvv?yvvv5|vvv9$vvv?
Gyvvwvv+vv}vv+vv9Fvv+qvv?yvv}vvwvv(q!vv9JGyvvQG<vvavv?yvvAvvJvv(*vvzvv%vv9Eyvv)Svv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(eGyvv}vv9Fvv+vv?(Hydrated

Calcium Silicates).*vvzvvReGyvv}vv9AG \vv9pvv,yvv]vv}vv9fsvv9<vvzvv+qvv?@vvWvvjvv+vv{GyvvMvvzvvavv?fvv"vvOE\vv9pvv?
GyvJvZv(*v9J,pv+vZv=vK,fvzv)Sv=v+v{Gyv}vDv9d,Yv>wGyvMvQSv9!v?|v}vwv"v9

k
<v"vGv9Mpv,Gyvtv9yv>

Gyvv}vvJvvAvv(jfvvzvv)GyvvAvvTvvzvv+vvKGyvvqvv(:Pj.Gyvv}vv9AGyvvRGFvvOfvvzvv)|vv9$vv(|vvavvzvv(Hyvv5|vv9$vv?Svv+vvAvv=vvM
v
vvQ

pvv,Gyvv"vv%vv9*vv?@vv9Qvvv9
k

|vvTvv9|vv9JV
n
vvgvvQ*vv?pvv,|vv"vvAvvGvv9JGyvvMvvQSvv9!vv?hGyvv}vv;W.fvv}vv(|vv9

k
,Ef

q
R*vv9OI

pvvv,IvvvGvvv~GyvvvqvvvQGivvv9J<vvv}vvvtvvvOGQ1%@vvvMvvvqvvv̂|vvvtvvv9h|vvv?GyvvvwvvvTvvvQ<vvv}vvvtvvvOGQ6%.yvvvPyvvvx|vvv#
Gyvvv]vvvQhQj\vvv=vvvb|vvvJvvvAvvv(i|vvv9AGyvvvMvvvzvvvavvv?<vvvgvvv"vvv9*vvv?<vvv9 Vvvv9QIEyvvv)|vvv9$vvv,!vvvTvvv=vvv?Gyvvv}vvv9AEyvvv)
G Sv}v"vB(W/ C).Csv{!vTv=v?|v#|v9AEyv)ESv}v"vB|vavzv(<v? |v9$v?vv{

q
G Sv}v"vB$v,

23.0,fvvzvv)GyvvQivv~|vv#C!vv&fvv"vvO|vv9*vvAvv}vv+qvv&|vvTvvJvv(bG Svv}vv"vvBpvv{!vv&*vvAvv}vvOqO,h<vv9yvvAvv9yvv,Ef
q

Gyvv"vvTvv=vv?36.0@vv}vvD
q
vv{Gyvv"vvtvvavv?GyvvAvv,fvv"vvO$vv9*vv}vv~$vv;eG Svv}vv"vvB(Cement Gel)vvv{

q
Ivv+vvR
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Gyvvv}vvv9A.E:Cf
v

!vvvTvvv=vvv?Gyvvv}vvv9AEyvvv)G Svvv}vvv"vvvBGyvvv}vvvTvvv9h*vvv?42.0@vvv}vvvD
q
vvv{<vvvWvvvwvvv{CvvvvDvvvQhGsvvvgvvv+vvv?

|vJvAv(iGyv}v9AG}O!v)Gyv}vavzv(HyvAvJvtv+vuE|v9$v?vv9|vzv?|v#OhfGyvJv9Fv?yv}v9AE\v9pv,*vAv~
G|AZ9Y&L;df}z+?G !]9L(Curing).

*vvGvv>GyvvAvv}vv+vv+vvR<vv+vv#fvv}vvzvv+vvAvv,GyvvAvv+vv=qvvUhGyvvAvvZvvz
q
vv>.pvv9yvvAvv+vv=qvvU/$vv(@vvGvv}qvvO(Stiffening)

|vgvGv(!v?G Sv}v"vBGyvAv,@v=vOC<vgvOpvAvQIsvZv+vQIFvOqG
k

|v#LvzvbG Sv}v"vB|vhGyv}v9A.h}f
q

Gyvv}vvwvv(q!vv9JGyvvQG<vvavv?GyvvQFvv+vvTvv?@vvAvv+vv=qvvU<vvTvvQfvv9J|vvMvvAvvzvvqvv?,pvv}vv#Gyvv}vv"vv9Svv>G Vvv9QIEyvv)
GyvAv+v=qvUG}hyv,hGyvAv+v=qvUGyv"v%v9Fv,.fvzv)!vJv(!v}v(PFv,*vJvOKGyvAv+v=qvUG}hyv,Ch@vWvw

q
v{

$vv;eyvvOf(Plastic Gel)<vvgvvOSvv9fvv?,h*vvJvvOKGyvvAvv+vv=qvvUGyvv"vv%vv9Fvv,Ch@vvWvvw
q
vv{$vv;esvv9S

(Rigid Gel)pvv,ivv]vv(ffvvWvvQSvv9fvv9J.Ivv+vvE*vvAvv~w\vv=vvbfvv}vvzvv+vv?GyvvAvv+vv=qvvU<vv(GSvvavv?vvv}vv+vv?
GyvvvGvvv=vvv[Gyvvv}vvv]vvv9pvvv?Eyvvv)G Svvv}vvv"vvvBpvvv,Gyvvv}vvvQGIvvv{Gyvvv"vvv%vvv9Fvvv+vvv?yvvv5!vvvAvvv9L.C|vvv9GyvvvAvvvZvvvz

q
vvv>pvvv%vvv(

GvvvvAvvvTvvv9HfvvvGvvv+vvv"vvv?G Svvv}vvv"vvvBGyvvv}vvvAvvv+vvv=qvvvTvvv?Gyvvv}vvvAvvv9!vvv?@vvvOQ*vvvGvvv+vvv9
k

,h$vvv,fvvv}vvvzvvv+vvv?@vvvTvvvAvvv}vvvQ,hEf

<vv}vvgvvO:J|vvAvv"vv9svvZvv?,fvvzvv)|vvOiC*vv9ehVvv%vv(QhSvv"vv(GJ.*vvJvvwvv~SvvQfvv?GyvvAvvZvvz
q
vv><vvWvvwvv{

FvvvRFvvv,GyvvvAvvv"vvv(YoGyvvv}vvvAvvvOQqLyvvvJvvvGvvv~GyvvvJvvv=vvv9Jyvvv}vvvTvvvJvvv(bG Svvv}vvv"vvvB.vvvv}vvv9CfG Svvv}vvv"vvvB
Gyvv}vvavvJvv(f<vvWvvwvv{!vv9fvv~*vvAvv}vv+qvv&<vvTvvQfvv?,hyvv%vvPG*vv=vvOCGyvvAvv+vv=qvvUhGyvvAvvZvvz

q
vv><vvTvvQfvv?Cvvv=vvQ.

fvv;hIfvvzvv)Pyvvx,pvv{!vv&yvvzvvJvvZvv[Gyvv"vvTvv=vv+vv?yvvTvv+vvzvv+vvwvv9JCvv;Cvv+vv?Gyvvwvv9yvvTvv+vv(ehSvv+vvzvv+vvwvv9J
C"9F+?Gyw9yT+(e@zC+Qv=+Qp,SQf?GyAZz

q
>,v}9$(|(\Kp,GyGOhd3.3.

Lvvv;dG |vvv9$vvv?,pvvv{fC*qvvv?C|vvv;MYvvv(O*vvv(eh<vvv(@vvv9Svvv+vvv(e|vvv(Fvvv(OIpvvv,G Svvv}vvv"vvvB
Gyv=v(Q@v;!vOj@vAvJvQqQpv,Gyv}v9AGyv}v(Fv(OOGLv{|vTv9eGyvMvQSv9!v?|v|O*qv9

k
Eyv)GQ@vqv9Ysvzv(*qv?

GyvMvzv+vb.h$vPG*v}v"vh<vWvwv{pv9fv{@v5vv{Cjpv(:P@vTvzv+vK|vOpv(fpv,GyvMvQSv9!v?,hyvwv#
pv,Iv9dhFv(OSv+vzv+vwv9!vWvav?pv,Cj!v(Y|v#GyvJvZv(*v9J,*v}vwv#Cf@vAvqv9fv{yvAvWvwv+v{
$v;esvzv(jSv+vzv+vwv9@v,*v}vAv[

wGyv}v9Ah*v"vAvqvNh*vTv=xv>@vWvtwvuGyvMvQSv9!v?.yvwv#*v}vwv#|v"vh
@vvqvv9fvv{GyvvTvv+vvzvv+vvwvv9|vvhGyvvtvvzvv(j<vvWvvwvv{pvv9fvv{<vv9yvvJvvO

x
|vv#Gyvv}vvJvvAvv(iGyvvtvvzvv(jG Fvv}vv9yvv,pvv,

G Svv}vv"vvBEyvv)Csvv{|vv#3kg./ m3(*vvJvvO
x

O|vvZvv"qvvgvv(G Svv}vv"vvBfvv9OIGyvv}vvJvvAvv(iGyvvtvvzvv(j
<9yg;s?|hGy"T=?Gy}8(*?Gy}w9p8?}hvT+OGyZ(O*(e).

C!(GYG S}"B

@

o
vZv"vvrC!v(GYG Sv}v"vBCSv9Sv9

k
hpvtv9

k
yvzv}vwv(!v9JGyvQFv+vTv?,vv9 Sv}v"vBGyv=v(Q@v;!vOj

ChESvv}vv"vvBGyvvqvvQfGyvvgvv9yvv,.E\vv9pvv?Eyvv)Pyvvx,*vv}vvwvv#Cf@vvwvv(f$vv"vv9c|vvwvv(!vv9JCvv9!vv(*vv?
IA)5%,hE\9p9JIA)1%|#Gy(Rf.
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*vv]vvhGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS EN 197-1:2000)Lvv}vvTvv?C!vv(GYQFvv+vvTvv?yvv5Svv}vv"vvB
$,:

CEM IG S}"BGy=(Q@;!Oj

CEM IIG S}"BGy=(Q@;!OjGCQv
q

>

CEM IIIES}"BGyqQfGyg9[

CEM IVG S}"BGy=(Rh:P

CEM VG S}"BGCQv>

pvv,$vvPgG}!vv(GYGyvvMvv}vvTvv?GyvvQFvv+vvTvv?,*ovvTvv}vvK<vv{OQGL|vvGvv9dhGSvvh|vv#Gyvv}vvwvv(!vv9J
G \v9pv+v?<v}v9pv+v%v9OLv9fGyvTv+vzv+vwv9hGyv=v(Rh:!v9Gyvav=v+vgv+v?ChGyvZv"v9fv+v?,hGyvQ|v9OGyv}ovAvav9*vQ
GyvvwvvzvvTvv,ChGyvvTvv+vvzvv+vvwvv(!vv,,hGyvvZvvMvvQGyvvavv+vv"vv,Gyvv}vvJvvQhb.Gyvv}vvGvv9dGyvvwvv9|vv{yvvzvv}vv"vvAvvGvv9J
|v(\qvKpv,GyvGvOhd3.5,yvwv"qv%v9yv+vTvBFv}v+vgv%v9|vAv(pvQI@vGv9Q*v9

k
pv,Gyv}v}vzvwv?Gyv}vAvJvOI.

*vvvWvvv}vvv{G !vvvAvvv9LGyvvv}vvvgvvv+vvv9QjGyvvvJvvv9yvvv,,E\vvv9pvvv?
k

Eyvvv)G Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOj,G Svvv}vvv"vvvB
Gyv=v(Q@v;!vOjGyvwvzvTv,hG Sv}v"vBGyv=v(Q@v;!vOjGyv}vMvzv(W|vhGyvQ|v9OGyv}vAvav9*vQ,hESv}v"vB
GyvvqvvQfGyvvgvv9yvv,Gyvv}vv"vvMvvqvv̂Gyvv}vvtvv9h|vv?Gyvv}vv=vvw

q
vvQI,yvvwvv#$vvPgG}!vv(GYGyvv}vvQv

q
vv=vv?@vvWvvw

q
vv{!vvJvv(

5%pvvtvvb|vv#Svv(bGyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI.h Svv}vv"vvBCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(e(Gyvv}vvgvvQha

C*vv]vv9
k

<vv9 Svv}vv"vvBGyvvgvv9yvv,G}yvv(|vv+vv#HAC)Yvv+vvjvv?|vvMvvAvvzvvqvv?vvvzvv+qvv9
k

<vv9yvv}vvtvv9Q!vv?|vvh_vv+vvr
G S}"A9JGy=(Q@;!O*?Gy}gA}OIfz)S+z+w9JGyw9yT+(e.

@Z"+r|A9!?G S}"B

@vvgvvAvv}vvOG}Yvv"vv9aGyvvtvv+vv9Svv+vv?yvv}vvAvv9!vv?G Svv}vv"vvBfvvzvv)|vvtvv9h|vv?Gyvv]vvjvvbyvv}vv(GVvv+vvQ|vv;W
<vvgvv}vvQ28*vv(|vv9

k
,@vvAvv~Yvv"vv9fvvAvv%vv9hGLvvAvv=vv9Q$vv9hpvvtvv9

k
yvv}vvAvvavvzvv=vv9JGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS EN

196-1:2005).*vvvTvvvAvvvgvvv}vvv{G:LvvvAvvv=vvv9Qfvvv+vvv"vvv9J40x40x160 mm,*vvvAvvv~qYvvv=vvv%vvv9hpvvvtvvv9
k

yvvvzvvvGvvv"vvv?
G}hQh<vvv+vvv?yvvvzvvv}vvvgvvv9*vvvQI(CEN)|vvv#Lvvvzvvvavvv?|vvv#Cvvv;Cvvv?CFvvvRGA|vvv#Q|vvv{svvv+vvv9Svvv,hFvvvRA|vvv#
G Svvv}vvv"vvvBh!vvvZvvvrFvvvRA|vvv#Gyvvv}vvv9A.Ivvv+vvvE*vvvAvvv~QLGyvvvgvvv+vvv"vvv?hE!vvv]vvv9Fvvv%vvv9Eyvvv)GyvvvAvvv(svvv+vvvB
Gyvv}vv"vv9Svv>,Cvv~@vvwvvTvv+vvQ$vv9Eyvv)!vvZvvqvv+vv#hGLvvAvv=vv9Q$vv9fvvzvv)Gyvv]vvjvvbfvv=vvQGyvv(Fvv&40mm.

h@TAg}{C;Kf+"9JyAJO*OGyt+}?Gy(Sa+?|#GytahGyTB.

yvvwvv{Yvv"vvr|vvAvv9!vv?yvv5Svv}vv"vvB32.5, 42.5)h(52.5Yvv"vvqvv9fpvvQfvv+vv9f|vvtvvAvvQ!vv9f<vvvvvv
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(R)yvvzvv}vvAvv9!vv?Gyvv}vv=vvwvvQIGyvv}vvQ@vvqvvgvv?,h(N)yvvzvv}vvAvv9!vv?Gyvv}vv=vvwvvQIGyvvgvv9O*vv?,GyvvGvvOhd3.6*vvgvvavv,
CYvv"vv9aGyvv}vvAvv9!vv?hG}Yvv"vv9aGyvvqvvQfvv+vv?yvv}vvgvv9*vv+vvQE!vvAvv9LC!vv(GYG Svv}vv"vvB,yvvwvv"vv%vv9:@vvJvvOqO
vvv+vvrSvv+vvwvv(fCOGALvvzvvavv?|vvgvv+vv"vv?|vv#G Svv}vv"vvBhGyvvJvvZvv(*vv9JhG \vv9pvv9JvvvMvvQSvv9!vv?.
I+E*JA9L$PGEy)GyAJO*O<9LA=9Q|"qZ{.

G Svv}vv"vvBG}vvvDvvQVvv+vv(fvv9
k

hGSvvAvvgvv}vv9:
k

pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI$vv(Gyvv}vvgvvQhaSvv9<vvtvv9
k

<vvv9 Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOjGyvvvgvvv9OjCh(OPC)h$vvv(Gyvvv}vvvTvvv}vvv)Ivvv9yvvv+vvv9
k

IvvvTvvv>Gyvvv}vvvgvvv+vvv9Q
Gy=Q*a9!,G}hQh<,(BS EN 197-1:2000)v9yA9y,:

CEM I 42.5NN42.5CEM I

@vvavv(Qfvv9Ojyvvzvv}vvAvv9!vv?

GC=wQI

Y"rGCA9!?!(YG S}"B

G S}"BGy=(Q@;!OjPhGCA9!?GC=wQIGCQ@qg?*T}q)v9yA9[:

CEM I 42.5RR42.5CEM I

@vvavv(qQSvvQ*vvhyvvzvv}vvAvv9!vv?

GC=w
q
QI

Y"rGCA9!?!(YG S}"B

ESvv}vv"vvBGyvvqvvQfGyvvgvv9[GC"vvMvvqvv̂IvvQGQIG |vv9$vv?hGC"vvMvvqvv̂GCAvv9!vv?GC=vvw
q
vvQI<vv}vvJvvAvv(iLvv=vvEpvvQffvv9[

I=J>*AQGhM<+#81%h95%hY"r|A9!?32.5*T})v9yA9[:

CEM III/C 32.5L-LHL-LH32.5CEM III/C

@vvvvvvvavvvvvvv(qQ|vvvvvvv"vvvvvvvMvvvvvvvqvvvvvvv̂

yvvvvvvvzvvvvvvv}vvvvvvvAvvvvvvv9!vvvvvvv?GC=vvvvvvvwvvvvvvvQI

hIQGQI|"Mq]?

Y"rGCA9!?!(YG S}"B

G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjGyvvwvvzvvTvv,<vv}vvJvvAvv(iIvvGvvQvvvzvvTvv,*vvAvvQGhM<vv+#6h20%h<vv}vvJvvAvv(ifvv]vv(j

E=9[0.5%,hY"r|A9!?32.5h|A9!?|=w
q
QIf9O*?*T}q)v9yA9[:

CEM II/A-L 32.5NN32.5LCEM II/A

@vvvvvvvvvvvavvvvvvvvvvv(qQfvvvvvvvvvvv9Oj

yz}A9!?GC=w
q
QI

Y"rGCA9!?!v(YpvQfv,IvGvQ

vzT,

!vvv(YG Svvv}vvv"vvvB/

!vvvvvvTvvvvvv=vvvvvv?vvvvvvvzvvvvvv"vvvvvvwvvvvvvQ

ES}"A,
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GyGOhd3.5C!(GYG S}"Bhpt9
k

yz}(GYq?G}hQh<+?2000:EN 197-1h|A9!?
Gyw=Q*A9Jhpt9

k
yvBRE Special Digest 1 : 2005

G S}"BGy"(YGyQ|RIvAv(jvvz+"vwvQ
G Svvvvvvvv}vvvvvvvv"vvvvvvvvB

Gyvvvv=vvvv(Q@vvvv;!vvvvOj
(%)

GyvvvvvvvvwvvvvvvvvQvvvvvvvvv>

GyvvvvvvvQFvvvvvvv+vvvvvvvTvvvvvvv,
G \vvvvvvvvvvv9pvvvvvvvvvvv,
(%)

H}(f?|A9!?Gyw=Q*A9J

G S}"BGy=(Q@;!OjICEM I100vvvv950A

GS}"BGB=EGy=(Q@;!OjIICEM II/A-S94vvvv8020vvvv6A

CEM II/B-S79vvvv6535vvvv21A

ESvvvvvvvv}vvvvvvvv"vvvvvvvvBOLvvvvvvvv9fGyvvvvvvvvTvvvvvvvv+vvvvvvvvz+wvvvvvvvv9

Gy=(Q@;!Oj
IICEM II/A-D94vvvv9010vvvv6A

G Svvvvvvvvvvvvvvv}vvvvvvvvvvvvvvv"vvvvvvvvvvvvvvvBGyvvvvvvvvvvvvvvv=vvvvvvvvvvvvvvv(Rh:P

Gy=(Q@;!Oj
IICEM II/A-P94vvvv8020vvvv6

CEM II/B-P79vvvv6535vvvv21

CEM II/A-Q94vvvv8020vvvv6A

CEM II/B-Q97vvvv6535vvvv21

ESvvvvvvvvv}vvvvvvvvv"vvvvvvvvvBGyvvvvvvvvvQ|vvvvvvvvv9OGCAvvvvvvvvvavvvvvvvvv9*vvvvvvvvvQ

Gy=(Q@;!Oj
IICEM II/A-V94vvvv8020vvvv6A

CEM II/B-V79vvvv6535vvvv21AyvvzvvZvv"vvrD 21-24%

yzZ"rc25%

CEM II/A-W94vvvv8020vvvv6

CEM II/B-W79vvvv6535vvvv21

ESvvvvvvvv}vvvvvvvv"vvvvvvvvBGyvvvvvvvvavvvvvvvvqvvvvvvvv{GCJvvvvvvvvQhb

Gy=(Q@;!Oj
IICEM II/A-T94vvvv8020vvvv6ByvvvvvvvvvvvzvvvvvvvvvvvZvvvvvvvvvvv"vvvvvvvvvvvrC 32.5

yzZ"rc42.5

CEM II/B-T97vvvv6535vvvv21

G S}"BGywzT,Gy=(Q@;!OjIICEM II/A-L94vvvv8020vvvv6ByvvvvvvvvvvvvzvvvvvvvvvvvvZvvvvvvvvvvvv"vvvvvvvvvvvvr5.32C

yzZ"rc42.5

CEM II/B-L79vvvv6535vvvv21

CEM II/A-LL94vvvv8020vvvv6

CEM II/B-LL79vvvv6535vvvv21

G S}"BGCQv>Gy=(Q@;!OjIICEM II/A-M94vvvv8020vvvv6

CEM II/B-M79vvvv6535vvvv21
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ES}"BGyqQfGyg9[IIICEM III/A64vvvv3565vvvv36yvvzvv}vvTvvAvv(iGC]vv=vv(W<vvWvvwvv{

Yvvvvvvvvvvvvvvvv9QeAChDChC+"9J

C;C+?Gyw9yT+(e

CEM III/B34vvvv2080vvvv66yvvzvv}vvTvvAvv(iGC]vv=vv(W<vvWvvwvv{

Yvvv9QeAChFCyvvv(|vvv+"9J

C;C+?Gyw9yT+(e

CEM III/C19vvvv595vvvv81

G S}"BGy=(Rh:PIVCEM IV/A89vvvv6535vvvv11

CEM IV/B64vvvv4555vvvv36E

CEM IV/B64vvvv4555vvvv36E (BS EN 14216)

GCQv>VCEM V/A64vvvv4060vvvv36

CEM V/B39vvvv2080vvvv61

G Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOjGCtvvv9he

Gyzw=Q*A9J
SRPCG (BS 4027: 1996)

|;Id9J:

CIQaGyw(OGy}TAg}z?p,Gy}(GYq?G}hQh<+?$,:

DOLvv9fGyvvTvv+vvzvv+vvwvv9,F|vv9OI|vv9yvv8vv?,Kvvvzvv"vvwvvQG:Svv}vv"vvBGyvv=vv(Q@vv;!vvOj,L/LL

GyvvJvvGvvQGyvvwvvzvvTvv,,M|vvMvvzvv(W,P<vv(Rh:!vv9_vv=vv+vvgvv+vv?,Q<vv(Rh:!vv9Yvv"vv9fvv+vv?,SLvv=vvE

GyvqvQfGyvgv9yv,Gyv}vJv=vJv>,TGyvZvMvQGyvav+v"v,Gyv}vJvQhb,VQ|v9O|vAvav9*vQSv+vzv+vU,W

Q|v9O|vAvav9*vQvvzvTv,(GyvJvGvQGyvwvzvTv,LLPh|vJvAv(ivvQ<v(ffv]v(jEFv}v9yv,:*vR*vO
fvvzvv)0. 2%,GyvvJvvGvvQGyvvwvvzvvTvv,LPh|vvJvvAvv(ivvvQ<vv(ffvv]vv(jEFvv}vv9yvv,:*vvR*vvOfvvzvv)

0.5%)GyvvAvvZvv"vv+vvrpvv,|vv9*vvAvvgvvz
q
vvu<vv}vvAvv9!vv?Gyvvwvv=vvQ*vvAvv9JA(|vvAvv9!vv?|vv"vvMvvqvv]vv?)Eyvv)G(|vvAvv9!vv?

|Q@qg?)(BRE Special Digest 1:2005).

VLH*vWv+vQEyv)C!v(GYG Sv}v"vBPGJGyvJvQGQIGyv}v"vMvqv]v?FvOG
k

.(BS EN 14216:

2004)

137



GyvGvOhd3.6CYv"v9a|vtv9h|v?G Sv}v"vAv9Jhpvtv9
k

yvzv}v(GYvqv?G}hQh<v+v?(BS EN 197-

1:2000)

Y"rGCt9h|?|t9h|?Gy]jb(|+j9<9Sw9d)

GCt9h|?GC=wQIGCt9h|?Gyt+9S+?

GyO!+9<g}Q*(|_GyO!+9<g}Q7C*9eGyO!+9<g}Q28*(|9
k

Gygd})<g}Q28*(|9
k

32.5N0.1632.55.52

32.5R1032.55.52

42.5N1042.55.62

42.5R2042.55.62

52.5N2052.5

52.5R3052.5

|vv;Ivvdvv9J:G}IvvQaGyvv}vvWvvqvvQIpvv,Gyvv}vvgvv9*vv+vvQ$vv,:(N):GyvvAvvavv(QGyvvgvv9Ojyvvzvv}vvtvv9h|vv?
Gy}=wQI;(R):GyAa(QGyt(jyz}t9h|?Gy}=wQI

C!(GYG S}"BGy=(Q@;!O*?
G Svvvv}vvvv"vvvvBGyvvvv=vvvv(Q@vvvv;!vvvvOj(Portland Cements):CYvvvv"vvvv9aGyvvvv}vvvvAvvvv9!vvvv?32.5h42.5

h52.5.@vv(GpvvuCYvv"vv9a|vvAvv9!vv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj32.5h42.5h52.5Qsvv}vv+vv9
k

|vvAvv9!vvAvv%vv9
Gyvv}vv}vv+qvvRIGyvvO!vv+vv9<vvgvv}vvQ28*vv(|vv9

k
.h@vv}vvAvvzvvxG}Yvv"vv9a32.5h42.5|vvAvv9!vv?|vv}vv+vvRIfovvzvv+vv9@vvR*vvO

fvvzvv)Gyvv}vvAvv9!vv?Gyvv}vv}vv+qvvRIGyvvO!vv+vv9GyvvAvv,*vvOd
q

fvvzvv+vv%vv9Qsvv~GyvvZvv"vvrMPa 20.<vv+vv"vv}vv9:*vv}vvAvvzvvx
GyvZv"vr52.5IvO

q
G
k

Cfvzv)yvzv}vAv9!v?.EIvZv9Fv+v9
k

,*vGv>Cf@vtvhGyv}vAv9!v?Gyv}vMvAv=vQI<vJv+vE:
@vvvwvvv(fCvvvvDvvvQ|vvv#5%|vvv#G:LvvvAvvv=vvv9QGJG}svvv{|vvv#GyvvvJvvvOG}O!vvv)Ch:@vvvwvvv(fCvvvvDvvvQ|vvv#

10%|vv#G:LvvAvv=vv9QGJG}vvv=vvQ|vv#GyvvJvvOG}fvvzvv).h<vv9yvvAqvv9yvv,pvv{fyvv5Svv}vv"vvBGyvv=vv(Q@vv;!vvOj
|vvv#GyvvvZvvv"vvvr42.5|vvvAvvv9!vvv&@vvvtvvvh\vvv}vvv#Gyvvv}vvvGvvv9d42.5-62.5|vvv+vvvjvvv9<vvv9Svvvwvvv9d,|vvvhGyvvvTqvvv}vvv9M
<vv(Fvv(O|vv9:*vvR*vvOfvvzvv)5%|vv#!vvAvv9FvvHG:LvvAvv=vv9QPGJGyvv}vvAvv9!vv?G}svv{|vv#MPa. 42.5,

h|9:*R*Ofz)10%|#!A9FHG:LA=9Q|A9!A%9G}v=Q|#MPa.62.5.

*vv}vvAvvzvvxvvv{
w

Yvv"vvrsvv+vv~|vvAvv9!vv?|vv}vv+vvRIO!vv+vv9<vvgvv}vvQ*vv(|vv+vv#,<vv9SvvAvvDvv"vv9AGyvvZvv"vvr32.5

GyvvPj*vv}vvAvvzvvx|vvAvv9!vv?|vv}vv+qvvRIO!vv+vv9<vvgvv}vvQSvv=vvgvv?C*vv9e.h*vvTvvAvvgvv}vv{GyvvZvv"vvr52.5ChGyvvZvv"vvr
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52.5Rfvv"vvO|vv9*vvwvv(f|vvavvzvv(<vv9
k

GyvvJvvZvv(dfvvzvv)|vvAvv9!vv?|vv=vvw
q
vvQI|vvQ@vvqvvgvv?<ovvjvv+vv?GyvvTvv}vv9Mfvvzvv)

Svv=vv+vv{Gyvv}vvDvv9d<vv9yvvqvvx
q

Gyvv}vv=vvw
q
vvQyvvzvvtvv9yvv>pvv,Yvv"vv9fvv?Gyvv(IvvOGJGyvvMvvQSvv9!vv+vv?Gyvv}vvTvv=vvtvv?GyvvZvv"vvh.

h@vwv(f$vPgG}!v(GYGyv=v(Q@v;!vO*v?|vavJv(!v?<vWvwv{CvvDvQ!vgv(|v?|v#GyvZv"vr42.5yvAv}vwv+v#
E|vv9$vv?CSvvQYyvv5Svv}vv"vvBpvv,Gyvv}vvQGIvv{Gyvv}vv=vvwvvQI.*vvJvvAvv(jG Svv}vv"vvB|vv#GyvvZvv"vvr32.5

Gyvv}vvMvvZvv[yvv;SvvAvvgvv}vv9dGyvvgvv9ehG:SvvAvvgvv}vv9dGyvv=vv+vvAvv,IvvAvv)1%E\vv9pvv9JyvvAvvJvvTvv+vv#svv9<vvzvv+vv?
GyvvAvvWvvjvv+vv{h|vvtvv9h|vv?GyvvZvvtvv+vvh,hIvvAvv)5%|vv#|vvwvv(!vv9JCvv9!vv(*vv?E\vv9pvv+vv?vvvQ|vv9OGyvv(svv(O
Gyvvv}vvvTvvvJvvv(bChLvvv=vvvEGyvvvqvvvQfGyvvvgvvv9yvvv,Gyvvv}vvvJvvv=vvvJvvv>Ch|vvv9yvvvrGyvvvJvvvGvvvQGyvvvwvvvzvvvTvvv,.*vvvWvvvwvvv{
G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj|vv#Yvv"vvrGyvv}vvAvv9!vv?42.5 90%@vvtvvQ*vv=vv9

k
|vv#G !vvAvv9LG Fvv}vv9yvv,

y5S}"Bp,Gy}}zw?Gy}AJOI.

G S}"BGy=(Q@;!OjG}<+^

*ovZv"nvhG Sv}v"vBGyv=v(Q@v;!vOjG}<v+v̂|v#|v(GOLv9yv+v?<vav=v+vgv?GyvJv9d|v#ChvvTv+vO
GyvvvJvvvO*vvvOhGyvvvWvvv(GFvvv>G}LvvvQiGyvvvAvvv,@ovvvgvvvavvv,Gyvvvzvvv(fGyvvvQ|vvv9Ojyvvv5Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOj.
*vTvAvgv}v{GyvZvzvZv9dGyvZv+v"v,(China Clay)hGyvJvGvQGyvwvzvTv,fv9OI,h*vAv~qEVvgv9dGyvqvQf

<v9yvjv9RGyvav=v+vgv,ChGyv"vqvb<vO:
k

|v#GyvqvJv~GyvJvGvQjGyv}vTvJv(b.vv}v9@vTvAvgv}v{Gyv}vav9Iv#
GyvMv9yv+v?|v#GyvJvO*vOpv,fv}vzv+v9JGyvavJv#yv}v"vh@vzv(*vEGyvzv(f.h<vTv=v>fv}vzv+qv9JGyvAvZv"v+vh
GyvMv9Yv?,pv{f

q
SvgvQG Sv}v"vBG}<v+v̂*ovgv9Od@vtvQ*v=v9

k
\vgvqv,SvgvQ!vdv+vQg|v#G Sv}v"vB

GyvvQ|vv9Oj.hyvvAvvgvvR*vvRGyvv=vv+vv9V,*vv}vvwvv#Cf*ovv]vv9aIvvAvv)5%|vv#Yvv=vv9ZChvvvTvv+vvOGyvvAvv+vvAvv9!vv+vv(e
G}<v+v̂.hGyv}v"vAvHGyvtv+v9Sv,$v(|v#Yv"vrGyv}vAv9!v?52.5 N.@vWv}v{@vav=v+vtv9JG Sv}v"vB
G}<vv+vv̂Gyvva

q
vv+vv"vv?hIvvGvvQGyvvZvv>hGyvvMvvQSvv9!vv?Gyvv}vvTvv=vvtvv?GyvvZvv"vvhhGyvvMvvQSvv9!vv?Gyvv=ovv"vv+vv(*vv?pvv,

Gy}(shhGywJz?(Pointing).

G S}"BGy=(Q@;!OjGy}t9heyzw=Q*A9J

*vvgvvOqG Svv}vv"vvBGyvv=vv(Q@vv;!vvOjGyvv}ovvtvv9heyvvzvvwvv=vvQ*vvAvv9J|vv"vv9Svv=vv9
k

yvvzvvMvvQSvv9!vv?hGyvv}vv;WGyvvAvv,
@vwv(ffvzv)@v}v9S|vhGyvAvQHhGyv}v+v9gGyvGv(pv+v?Gyv}vJvAv(*v?fvzv)vv=vQ*vAv9JPGFv=v?<v"vTv>Csv{
|vv#Gyvv}vvTvvAvv(*vv9JGyvvgvvdvv}vv)(|vvtvv+vvTvv?vvvDvv9yvvEChvvvTvv+vvOGyvvwvv=vvQ*vvB)Gyvv=vv9yvvjvv?2%pvv,GyvvAvvQ<vv?Ch

0.5%pvv,Gyvv}vv+vv9gGyvvGvv(pvv+vv?.pvvqvv,G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjGyvvgvv9Oj@vvwvv(fCyvv(|vv+vv"vv9JCvv;Cvv+vv?
Gyvvvwvvv9yvvvTvvv+vvv(eGyvvv}vvvAvvv}vvv+qvvv%vvv?fvvvQ\vvv?

k
yvvv%vvvGvvv(eGyvvvwvvv=vvvQ*vvvAvvv9JGyvvvPGFvvv=vvv?,E:C!qvvv&pvvv,G Svvv}vvv"vvvB

Gyvvv=vvv(Q@vvv;!vvvOjGyvvv}vvvtvvv9heyvvvzvvvwvvv=vvvQ*vvvAvvv9J@vvvwvvv(f!vvvTvvv=vvv?$vvvPGGyvvv}vvvwvvv(f3.5%vvvvJvvvO
q

CsvvvZvvv).
hyvvzvvJvvZvv(dfvvzvv)O*vv}vv(|vv?fvvdvv}vv),:<vvO

v
Cf@vvwvv(fGyvvMvvQSvv9!vv?fvv9yvv+vv?GyvvGvv(OI,vvvDvv+vvqvv?
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hiv+vQ!vqv(PI.h*ovgvQnaG Sv}v"vBGyv}vtv9heyvzvwv=vQ*vAv9JC*v]v9
k

<vz!v&Gyv}v"vMvqv̂Gyvtvzv(j(LA)

GSvvAvv"vv9OG
k

Eyvv)Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS 42027: 1996):IvvAvv(GFvv&fvvzvv)Csvv{|vv#0.6%|vv#
svvzvv(*vv9J(|vvtvv9Svv?vvvzhvvvTvv+vvOYvv(O*vv(e).h<vv9yvvAvv9yvv,*vv}vvw

x
vv#|vv#@vvZvv"vv+vvhGyvvMvvQSvv9!vv?Gyvv}vvgvv}qvvQI,

|vvv#OhfLvvvavvvQ@vvvqvvv9fvvv{Svvv+vvvzvvv+vvvwvvv9|vvvhsvvvzvvv(j:Ivvvu,<vvvJvvvZvvv(*vvv9J!vvvWvvvavvv?hGSvvvAvvvgvvv}vvv9dm
y5S}"BIA)500kg./ m3

VQ*a?fOehF(Osz(*9JCLQi.

G S}"BGyM9UPhIQGQIG |9$?Gy}"Mq]?FOG
k

G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjGyvv}vv"vvMvvqvv̂IvvQGQIG |vv9$vv?((BS 1370: 1979hGyvv}vv"vv9Svv>
yvv;SvvAvvgvv}vv9dpvv,GyvvMvvQSvv9!vv?GyvvwvvAvvzvv+vv?,Ivv+vvE*vv}vvwvv#Cf*vvTvv=qvv>Gyvv"vvWvvQGyvvOGLvvzvv,GyvvTvvQ*vvh
yvvzvvJvvQGQI@vvWvvt

w
vvtvv9
k
.hPyvvx !qvv&*vvJvvAvv(j!vvTvv=vv9

k
Cfvvzvv)|vv#Svv+vvzvv+vvwvv9JCvv"vv9Fvv+vv?Gyvvwvv9yvvTvv+vv(eGyvvAvv,

@vvAvvZvvz
q
vv>h@vv"vvWvvQIvvQGQI<vv=vvavvzCvvvDvvQ.*vvWvv}vv{_vv+vvrG Svv}vv"vvBGyvvMvv9UPhIvvQGQIG |vv9$vv?

Gyvv}vv"vvMvvqvv]vv?FvvOqG
k

|vv"vvAvvGvv9J@vvgvvAvv}vvOfvvzvv)ESvv}vv"vvBGyvvqvvQfGyvvgvv9yvv,hG Svv}vv"vvBGyvv=vv(Rh:!vv,
hGyvv}vvQvvv>(BS EN 14216:2004),hvvv{$vvPgG}!vv(GY|vvOh!vv?pvv,GyvvGvvOhd3.7.h*vvgvvOq

G Svv}vv"vvBGyvvMvv9UqPhIvvQGQIG |vv9$vv?Gyvv}vv"vvMvvqvv]vv?FvvOG
k

|vv"vv9Svv=vv9
k

yvv;SvvAvvgvv}vv9dpvvtvvbpvv,
Gy}=9!,GywAz+?v9yTOhO:yzGT(QChG}<"+?.

GyGOhd3.7G S}"BGyM9U
PhIQGQI|"Mq]?FOG

k
BS EN 14216: 2004

GCwvvvvvvvv(fGyvvvvvvvvQFvvvvvvvv+vvvvvvvvTvvvvvvvv,
G \9p,(%)

IvAv(ivvzv"vwvQG Sv}v"vB

Gy=(Q@;!Oj(%)

GyQ|R Gy"(Y G S}"B

80vvvv66 34vvvv20 VLH III/B III ES}"BGyqQfGyg9[

95vvvv81 19vvvv5 VLH III/C

35vvvv11 89vvvv65 VLH IV/A IV G S}"BGy=(Rh:P

55vvvv36 64vvvv45 VLH IV/B

Lvvvvv=vvvvvEpvvvvvQffvvvvv9[30vvvv

18

64vvvv40 VLH V/A V G S}"BGCQv>

<vv(Rh:!vv9hQ|vv9O|vvAvvavv9*vvQ

30vvvv18

Lvvvvv=vvvvvEpvvvvvQffvvvvv9[50vvvv

31

38vvvv20 VLH/VB

<vv(Rh:!vv9hQ|vv9O|vvAvvavv9*vvQ

50vvvv31
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G S}"BGy=(Q@;!OjGy}Mz(W

:@vvWvv}vv{C!vv(GYG Svv}vv"vvBGyvv=vv(Q@vv;!vvOjGyvv}vvMvvzvv(WESvv}vv"vvBCfvv}vv9dGyvv=vv"vv9Apvvtvvb,
<vv9SvvAvvgvv}vv9yvv&Gyvv"vv%vv9Fvv,Gyvv"vv(fvv,,<vv{C*vv]vv9

k
Gyvvavv+vvr

n
Gyvv(GSvvhyvvzvv}vv(GOG \vv9pvv+vv?Gyvv}vvZvv"qvvqvv?pvv,

Gy}g+9QG}hQh<,(EN 197-1:2000).

ES}"BCf}9dGy="9A

*vvwvv(f|vv;WG Svv}vv"vvBGyvv=vv(Q@vv;!vvOjsvv(*qvv9
k

CvvvDvvQ|vv#Gyvv]vvQhQI,h*vvQv
q
vvRC*qvv?IvvQvvv?

@vvqvv9\vvzvv+vv?pvv,Cfvv}vv9dG6FovvQqChGyvv=vvzvv(cpvv,Vvvtvv(bsvvzvv+vvzvv?vvv=vv+vvQIhivv+vvQ|vvQFvv+vv?,*vv}vvwvv#Cf
@vvR*vvO|vv#LvvavvQ@vvjvvzvvjvv{Gyvv}vvavvQ(Rain Penetration).pvv,Ivv+vv#*vv"vvAvvHESvv}vv"vvBCfvv}vv9d
Gyvvv=vvv"vvv9A|vvv;_vvv9

k
C\vvvgvvvr,*vvvTvvv}vvvK<vvv=vvvgvvv̂GyvvvJvvvQvvvv?GyvvvAvvvqvvv9\vvvzvvv+qvvv?,h*vvv]vvv}vvv#@vvv(RYGyvvvWvvvtvvv(b

GyvWvgvQ*v?pv,Gyv(Yv;J,|vJv9pvdv9
k

<v9yvAv9yv,fvzv)Sv;|v?G6FovQqhGyv=vzv(c.h*vJvAv(jESv}v"vB
Cfv}v9dGyv=v"v9Afvzv)|v(GO|v9yv8v?|vgvO!v+v?Iv9pvdv?yvzv}v9A,fv9OIkGyvJvGvQGyvwvzvTv,Gyv}vavJv(f,
hfvv"vv9YvvQEOLvv9dGyvv%vv(GA fvvavv9Asvv9<vvzvv+vv?@vvWvvjvv+vv{Cfvvzvv)|vv#G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjivv+vvQ
Gyvv}vvMvvzvv(W.h:*vv"vv=vvjvv,fvv9OIkLvvzvvbESvv}vv"vvBGyvv=vv"vv9A|vvhE\vv9pvv9JCLvvQi,<vv{*ovvMvvz

n
vvb|vvh

Q|vv{<vv"vv9A<vv9yvv"vvTvv><vv+vv#hGIvvOEyvv)CQ<vvgvv?hhGIvvOEyvv)SvvAvv?h!vvZvvrhpvvtvv9
k

yvvOQFvv?@vvgvvQV

Cfvvv}vvv9dG6FovvvQqChGyvvv=vvvzvvv(c.h*vvvR*vvvOGyvvv%vvv(GAGyvvv}ovvvOrL
n
vvv{CCvvv"vvv9AGyvvvMvvvzvvvb|vvv#O*vvv}vvv(|vvv?Gyvvv}vvv;W

Gyv}vAvZvzv>h|vtv9h|vAv&yvzvZvtv+vh.vv}v9Cf
q

ESv}v"vBCfv}v9dGyv=v"v9A*vgvO|v"v9Sv=v9
k

yv;SvAvgv}v9dpv,
Gyvvavv+vv"vv?,hyvvwvv#yvv+vvU}fvv}vv9d@vvTvv(*vv?G}Q\vv+vv9JChCfvv}vv9dGyvvMvvQSvv9!vv?.yvvPyvvx*vvTvvAvvgvv}vv{
fvv9OIvvv=vvO*vv{yvv5Svv}vv"vvBGyvv=vv(Q@vv;!vvOj|vvhGyvvwvvzvvUGyvv}vvAvv}vv+qvv&ChGyvv}vvzvvOf.*vv}vvwvv#EOLvv9d
Yvv=vv9ivv9J:fvv]vv(*vv?,pvv+vv}vv9fvvOG@vvzvvxGyvv}vvJvvAvv(*vv?fvvzvv)GyvvwvvQ<vv(fG}Svv(O,hPyvvx \vvqvv9A
CCQ<ZQj.h*=+q#GyGOhd3.8CY"9aGy}A9!? S}"BCf}9dGy="9A.

ES}"BGyM=EhGyqQfGyg9y,Gy=(Q@;!Oj

Lvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>Gyvv}vvgvvQhaSvv9<vvtvv9
k

<vvMvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>
Gyv}vavJv(f(GGBS)h$v,|v9OIQG<vav?<v9@vJv9O$v9|vhG Sv}v"vBGyv=v(Q@v;!vOjhIvZv(*v9J
|v;Fv}v?@v"vAvHLvQSv9!v?@vAv}vAvh<v9yvO*v}v(|v?.h$vPgGyv}v9OI$v,|v"vAvHCv9!v(j|v#fv}vzv+v?@vZv"v+vh
GyvJvO*vOpv,E_v9QYv"v9fv?Gyvqv(:P.EP@vAv~w@vjvP*v?Lv9eGyvJvO*vOhGyvJvGvQGyvwvzvTv,hGyvqvJv~
<vvWvvwvv{|vvTvvAvv}vvQpvv,G}pvvQGfGyvvgvv9yvv+vv?,Ivv+vvE@vv"vvZvv%vvQfvv"vvOGyvvOQFvv?1500OQFvv?|vv8vv(*vv?pvv,
_vv=vvtvvAvv+vv#,Ivv+vvE*vvjvv(UGyvvJvvO*vvOGyvv}vvZvv%vv(QEyvv)CSvvqvv{@vv9Qvvv9

k
Lvv=vvEGyvvqvvQfGyvvgvv9yvv,_vv9pvv+vv9

k

fvvvzvvv)GyvvvTvvvavvvKpvvv+vvvTvvvJvvv>|vvv#pvvvAvvvQIEyvvv)CLvvvQi.Ivvv+vvvE*vvvAvvv~@vvv=vvvQ*vvvOLvvv=vvvEGyvvvqvvvQfGyvvvgvvv9yvvv,
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Gyvv}vvZvv%vv(Q<vvWvvwvv{SvvQ*vvh<vv9yvv}vv9Apvv,|vv=vvQivv{(Granulator)Ch|vvwvv(xQ(Pelletiser) !vvAvv9L
|vvv"vvvAvvvHRFvvv9Fvvv,.h<vvvgvvvOGyvvvAvvvGvvvqvvv+vvvr,@ovvva

r
vvvJnvvv#Ivvv=vvv+vvv=vvv9JChvvvvQ*qvvv9JLvvv=vvvEGyvvvqvvvQfGyvvvgvvv9yvvv,

pvAvAvJv(dEyv)|vTvJv(b!v9fv~C<v+v̂|v9Fv{yv~YvqvQ.h*vwv(f@vQvv+v>Gyv}v9OI|vWv9<v&<vWvwv{
hGShyAQv+>G S}"BGy=(Q@;!Ojv}9$(|(\Kp,GyGOhd3.9.

*vvv}vvvwvvv#Cf*ovvva
r
vvvJnvvv#Lvvv=vvvEGyvvvqvvvQfGyvvvgvvv9yvvv,Gyvvv}vvvJvvv=qvvvJvvv>Svvv(*qvvv?

k
|vvvhvvvv"vvvwvvvQG Svvv}vvv"vvvB

Gyvvv=vvv(Q@vvv;!vvvOjpvvv,|vvvavvvJvvv"vvv?G Svvv}vvv"vvvB,<vvv9yvvvQivvv~|vvv#C!qvvv&fvvv9OI|vvv9*ovvvM
r
vvvz
n
vvvb|vvvhG Svvv}vvv"vvvB

Gyvv=vv(Q@vv;!vvOjpvv,Gyvv}vv(svvh.h*ovvgvvavv,Gyvv}vvgvv+vv9Q(BS EN 15167:2006)@vv(Yvv+vvrGyvv}vvwvv(qf,
h*vvWvv+vvQGyvv}vvgvv+vv9Q(BS EN 197-4:2004)Eyvv)ESvv}vv"vvBGyvvqvvQfGyvvgvv9yvv,<vvMvvzvvavv9J|vv#36Eyvv)
80h95%|vv#Lvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>fvvzvv)GyvvAvv(Gyvv,(FvvOhd3.10).<vv9SvvAvvgvv}vv9d

50%|vvv#Lvvv=vvvEGyvvvqvvvQfGyvvvgvvv9yvvv,vvvv=vvvO*vvv{yvvv5Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOjpvvv,Lvvvzvvvavvv?!vvv}vvv(PFvvv+vvv?
@"Mq^G!=g9C9JC9!,ChvT+OGywQ<(fp,f}z+?E!A9LGyMQS9!?vw{!J(40%.

GyGOhd3.8CY"9aGy}A9!? S}"BCf}9dGy="9A
hpt9

k
yz}g+9QBS EN 413-1:2004

|t9h|?Gy]jb(MPa) CY"9aGCt9h|?

GCt9h|?Gyt+9S+?<g}Q28*(|9
k

GCt9h|?GC=wQI<g}Q7C*9e

15vvvv5 vvvv MC 5

5.32vvvv5.12 75 MC 12.5

5.32vvvv5.12 75 MC 12.5X

5.42vvvv5.22 105 MC 22.5X

|v;Ivdv9J:G Sv}v"vBGyv=v"v9Fv,Yv}v~|v#sv=v{Mc,h*vWv+vQGyvJvQaX,Eyv)C!v(GY
G S}"BGyA,:@WA}{fz)f9|{Gy"q(P*?.
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GyGOhd3.9GyAQv+>Gy"}(PF,yM=EGyqQfGyg9y,hG S}"BGy=(Q@;!Oj

G S}"BGy=(Q@;!Oj(%) L=EGyqQfGyg9[GCJ=>(%)

68 41 GywzU

22 35 GyT+z+w9

5 11 G}y(|+"9

3 1 ChvT+OGAO*O

2 12 |Qv=9JCLQi

GyGOhd3.10@Qv+=9JES}"BGyqQfGyg9y,Gy}"Mq^GyJQGQIGy}=wQIhpt9
k

yz}g+9Q
(BS EN 197-4: 2004)

CEM III/C (%) CEM III/B (%) CEM III/A (%) Gy"(Y GyAQv+>

19vvvv5 34vvvv20 64vvvv35 vvvvzvvv"vvvwvvvQG Svvv}vvv"vvvB

Gy=(Q@;!Oj

95vvvv81 80vvvv66 36vvvv65 L=EGyqQfGyg9[

5vvvv0 5vvvv0 5vvvv0 |Qv=9JC9!(*?

@v}vAvzvxGyvMvQSv9!v?Gyv}vZv"vgv?|v#|vR*vH|v#G Sv}v"vBGyv=v(Q@v;!vOjhESv}v"vBLv=vE
GyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>!vvqvv(P*vv?CLvvqvv̂|vv#LvvQSvv9!vv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjyvv(IvvOg,
h$vvvPG*vvvJvvvTqvvv#Gyvvv}vvvtvvv9h|vvv?yvvv%vvvGvvv(eGyvvvwvvv=vvvQ*vvvAvvv9JhGyvvvJvvv}vvv(VGyvvv]vvvgvvv+vvvqvvv?h|vvvtvvv9h|vvv?OLvvv(d
Gyvvwvvzvv(Q*vvOGJGyvvAvv,*vv}vvwvv#Cf@vvTvv=vv>@vv5vvv;

k
SvvQ*vvgvv9

k
yvvzvvAvvTvvzvv+vvKGyvvqvv(:Pj,fvvzvv)Svv=vv+vv{

Gyvv}vvDvv9d,pvv,Gyvv=vv+vv8vv9JGyvv=vvJvvQ*vv?hsvvQHGyvvavvQbGyvv}vvgvvQq\vv?}|vv;MEPG<vv?GyvvGvvzvv+vvO(De-Icing

Salts).h*vvTvv%vv~$vvGvv(eGyvvwvv=vvQ*vvAvv9JC*vv]vv9
k

<vvAvvtvvzvv+vv{|vvJvvAvv(iCyvv(|vv+vv"vv9JCvv;Cvv+vv?Gyvvwvv9yvvTvv+vv(e.
vvzv}v9vv9!vBE|v9$v?ESv}v"vBLv=vEGyvqvQfGyvgv9yv,Gyv}vJv=vJv>CvvDvQ@vOQqFv9

k
@v"vWvQIvQGQICsv{

h<v}vgvOdC<vavz|v#G Sv}v"vBGyv=v(Q@v;!vOj<v}vqvQOg,h<v9yvAv9yv,,*v}vwv#Cf@ovTrvAnvgrv}nv{Lvzvav?
<v}vJvAv(iLv=vEpvQffv9yv,|vJv=vJv>70%yvzvMvQSv9!v?GyvwvAvzv+v?,hE:pv{f

q
G:Q@vqv9YGyvwv=v+vQ

yvOQFv?GyvJvQGQIsvO*ovTv=xv>GyvAvWvtvu.h*vZv9Iv>Gyv"vWvQnGyv=vav,AyvzvJvQGQI@vav(qQlCvvDvQ@vOQqFv9
k

yvvzvv}vvAvv9!vv?fvvzvv)|vvOiGyvvDvv}vv9!vv+vv?hGyvvgvvWvvQ*vv#*vv(|vv9
k

G}hyvv).E:Cf
q

Gyvv}vvAvv9!vv?Gyvv"vv%vv9Fvv+qvv?yvvzvvMvvQSvv9!vv?
Gyvv"vv9\vvGvv?@vvwvv(fsvvQ*vv=vv?yvv}vvDvv+vvzvvAvv%vv9|vv#G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj.pvv9yvvAvv+vv=qvvUG}hqyvv,yvv}vvR*vvH
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Lv=vEGyvqvQfGyvgv9yv,Gyv}vJv=vJv>C<vavz|v#G Sv}v"vBGyv=v(Q@v;!vOjyv(IvOg,h@vwv(ffv"vO$v9
GyvvMvvzvvavv9JGyvvMvvQSvv9!vv+vv?Gyvvavv9RFvv?CvvvDvvQyvvOh!vv?,|vvgvvavv+vv?

k
G!vvTvv+vv9<vv+vv?Cpvv]vv{yvvzvvZvv>qhGyvvQUq

Gyvvwvv9|vv{.h*vv}vvwvv#@vvMvvqvv+vv̂LvvavvQ@vvqvv9fvv{GyvvTvv+vvzvv+vvwvv9|vvhGyvvtvvzvv(*vv9JGyvvPj@vvTvv=qvv=vv&IvvZvv(*vv9J
GyvvTvv+vvzvv+vvwvv9Gyvv"vvWvvavv?<vv9SvvAvvgvv}vv9dLvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>yvvAvvtvvzvv+vv{|vvJvvAvv(iGyvvtvvzvv(*vv9J
Gyvvv"vvvWvvvavvv?pvvv,GyvvvMvvvzvvvavvv?GyvvvMvvvQSvvv9!vvv+vvv?Eyvvv)|vvv9OhfGyvvv}vvvTvvvAvvv(iGyvvvJvvvQL3kg./ m3.h*vvv=vvv+qvvv#
GyGOhd3.11CY"9aES}"BGyqQfGyg9y,PjGy}A9!?Gy}=wQIGy}"Mq]?.

GyGOhd3.11CY"9aGy}A9!? S}"BGyqQfGyg9y,
|"Mq^Gy}A9!?Gy}=wQIhpt9

k
yz}g+9Q(BS EN 197-4: 2004)

|A9!?Gy]jb(MPa)CY"9aGCA9!?

GCAv9!v?GCgv+v9Q*v?<vgv}vQ28

*(|9
k

GCAvvv9!vvv?GC=vvvwvvvQI<vvvgvvv}vvvQ7

C*9e

5.52vvvv5.32125vvvv32.5L

5.62vvvv5.42165vvvv42.5L

5.525vvvv10552.5L

ES}"BGyQ|9OGy}Aa9*QhGy=(Rh:!+?Gy=(Q@;!O*?
Gyvv}vv(GOGyvv=vv(Rh:!vv+qvv?$vv,|vv(GO_vv=vv+vvgvv+vv?Ch|vvZvv"qvvgvv?,@vvJvvAvv(jfvvzvv)GyvvTvv+vvzvv+vvwvv9GyvvAvv,

@vvAvvqvv9fvv{|vvh$vv+vvOQhvvvTvv+vvOGyvvwvv9yvvTvv+vv(eGyvv"vv9@vvH|vv#E|vv9$vv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj, !vvAvv9L
|v"vAvGv9JESv}v"vAv+qv?E\v9pv+v?.pvqv,Gyv}v}vzvwv?Gyv}vAvJvOIsvzv+v;

k
|v9@vTvAvgv}v{Gyv=v(Rh:!v9Gyv=vQvv9!v+v?

Gyvvavv=vv+vvgvv+vv?,E:CfGyvvQ|vv9OGyvv}vvAvvavv9*vvQ,Gyvv}vvTvv}qvv)Svv9<vvtvv9
k

Q|vv9OGyvv(svv(OGyvv}vvTvvJvv(b(PFA)

hGyvv"vv9@vvH|vv#pvv]vv;J|vvJvvavv9J@vv(yvv+vvOGyvvwvv%vvQ<vv9AGyvvAvv,@vvgvv}vv{fvvzvv)GyvvqvvJvv~GyvvJvvGvvQj,
*ovvTvvAnvvgrvv}nvv{<vvMvvzvvavv&pvv,Gyvv}vvZvv"vvh|vvhG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj,Ch*ovvMvvzvvb|vvgvv&pvv,Gyvv}vv(svvh.
*vv"vv]vvHESvv}vv"vvBGyvvQ|vv9OGyvv}vvAvvavv9*vvQGyvv=vv(Q@vv;!vvOjh*vv"vvWvvQIvvQGQI<vv}vvgvvOdC<vvavvz|vv#G Svv}vv"vvB
Gyv=v(Q@v;!vOj,yv%vPGpv%v(|v;Fv~yv;SvAvgv}v9dpv,GyvMvQSv9!v?GyvwvAvzv+v?yvMvqv̂LvavQGyvAvWvt

w
vu

GyvvJvvQGQj.h@vvTvvAvvgvv}vv{ivv9yvv=vv9
k

E\vv9pvv9JIvvAvv)25%|vv#GyvvQ|vv9OGyvv}vvAvvavv9*vvQpvv,G Svv}vv"vvB
Gyv=v(Q@v;!vOj,h@vwv(fGyvMvQSv9!v?Gyv"v9@vGv?CvvDvQsvAv9|v?|v#LvQSv9!v?G Sv}v"vBGyv=v(Q@v;!vOj
yvvv(IvvvOg.yvvvzvvvMvvvQSvvv9!vvv?Gyvvv}vvvZvvv"vvv(fvvv?<vvv{\vvv9pvvv9J@vvvAvvvQGhM<vvv+vvv#25h40%Gyvvv(Rf|vvv#GyvvvQ|vvv9O
Gyvv}vvAvvavv9*vvQpvv,G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjyvvO*vv&Lvv(GUFvv+vvOIyvv}vvtvv9h|vv?Gyvvwvv=vvQ*vvAvv9J.E:C!qvv&
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fvv"vvOhFvv(OGyvv}vv+vv9gGyvvGvv(pvv+vv?<vvAvvQvvv+vvR|vvQ@vvqvvh|vv#Gyvv}vvjvv"vv+vvR*vv(e,*vvGvv>GSvvAvvgvv}vv9dG Svv}vv"vvB
Gyv=v(Q@v;!vOjGyv}vtv9heyvzvwv=vQ*vAv9J.pvzvMvQSv9!v9JGyvQ|v9OGyv}vAvav9*vQ|vtv9h|v?|ovJvTqv"v?yvOLv(d
Gywz(Q*OGJ,GyA,@T=>i9y=9

k
@5v{GyATz+KGyq(:Pj.

GyvvvQ|vvv9OGyvvv}vvvAvvvavvv9*vvvQGyvvv"vvv9@vvvHpvvv,Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI|vvv#IvvvQbGyvvvqvvvJvvv~GyvvvJvvvGvvvQj
Gyv=v+vAv(|v+v"v,Gyv}vTvJv(b$v(Sv+vzv+vwv(!v,*vJvAv(j<vWvwv{vv=v+vQGyvTv+vzv+vwv9Gyv"vWvav?hG}yv(|v+v"v9.
E\vv9pvv?Eyvv)GyvvQ|vv9OGyvv}vvAvvavv9*vvQGyvvTvv+vvzvv+vvwvv(!vv,,*vvTvv}vvKGyvv}vvgvv+vv9QG}hQh<vv,(EN 197-1:2000)

<vv9SvvAvvgvv}vv9dQ|vv9O|vvAvvavv9*vvQvvvzvvTvv,*vvJvvAvv(j<vvWvvwvv{E\vv9pvv,GyvvwvvzvvUGyvv"vvWvvb,|vvgvvavv+vv9
k

<vvgvv̂

Lvv(GUGyvvAvv+vv=qvvUGyvvPG@vv,.h*vvJvvOqOGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 450-1:2005)

|vvGvv9dGyvvQ|vv9OGyvv}vvAvvavv9*vvQGyvv}vv"vv9Svv>yvvzvvMvvQSvv9!vv?.h@vvTvvAvvgvv}vv{Gyvv=vv(Rh:!vv9Gyvvavv=vv+vvgvv+vv?|vv#CYvv{
<vQvv9!v,,hGyv=v(Rh:!v9GyvZv"v9fv+v?|v#fv}vzv+v9JYv"v9fv+v?CLvQi,pv,ChQh<v9|vhG Sv}v"vB
Gyvv=vv(Q@vv;!vvOj,hsvvO<vv(q<vvBpvv,Gyvv}vvgvv+vv9QG}hQh<vv,(EN 197-1:2000)vvvzYvv"vv9aESvv}vv"vvB
<vv(Rh:!vv+vv?.h:*vvRGdGyvv=vvJvvEFvv9Q*vv9

k
yvvAvvJvvO*vvOpvv+vv}vv9EPGvvv9ffvv}vvzvv+qvv9

k
GSvvAvvgvv}vv9d!vvTvv>|vv#

GyvvvvQ|vvvv9OGyvvvv}vvvvAvvvvavvvv9*vvvvQCvvvvv=vvvvQ|vvvv#Gyvvvv"vvvvTvvvv>GyvvvvJvvvv9yvvvv+vvvv?Gyvvvv}vvvvTvvvv}vvvv(Ivvvv?(40%)pvvvv,G Svvvv}vvvv"vvvvB
Gyvv=vv(Q@vv;!vvOj,<vv9fvvAvv=vv9QCfPyvvxSvv+vvMvvq

q
vv̂<vvWvvwvv{vvv=vv+vvQG!vv=vvgvv9Cvv9JCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f

GyZ"9f+?.

ES}"BGyJGQGywzT,Gy=(Q@;!Oj
 \vv9pvv?IvvAvv)5%|vv#|vv9yvvrGyvvJvvGvvQGyvvwvvzvvTvv,Eyvv)G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj@vvzCvv+vvQ

\v8v+v{pv,Lv(GYv&.h@vgvav,E\v9pv?IvAv)25%|v#GyvJvGvQGyvwvzvTv,COGAk|vWv9<v%v9
k

}OGA
G Sv}v"vBGyv=v(Q@v;!vOjPj|vJvAv(iGyv}v(GOGyvQG<vav?G}Lvqv̂@v"v9Sv=v+v9

k
,h<v9yvAv9yv,EPGvv9f

|vvavvzvv(<vv9
k

GyvvJvvZvv(dfvvzvv)O*vv}vv(|vv?|vvwvv9pvv8vv?yvvO*vv}vv(|vv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj*vvGvv>R*vv9OI
|vvvvJvvvvAvvvv(*vvvv9JG Svvvv}vvvv"vvvvB.h@

o
vvvvgvvvvQvapvvvv8vvvvAvvvv9GyvvvvJvvvvGvvvvQGyvvvvwvvvvzvvvvTvvvv,ESvvvv}vvvv"vvvvBGyvvvvJvvvvGvvvvQGyvvvvwvvvvzvvvvTvvvv,

Gyvv=vv(Q@vv;!vvOj<vv}vvJvvAvv(ivvvQ<vv(!vv%vv9Gyvvgvv]vv(jG Fvv}vv9yvv,(TOC),Ivv+vvE*vvWvv+vvQGyvvQq|vvR(LL)

Eyvv)|vvJvvAvv(iCfvvdvv}vv,yvvzvvwvvQ<vv(fGyvvgvv]vv(j0.20%hLEyvv)|vvJvvAvv(i%0.50|vv#GyvvwvvQ<vv(f
Gyg](jvAz?.

OL9fGyT+z+w9
*vAvzy

q
vrOLv9fGyvTv+vzv+vwv9ChGyvTv+vzv+vwv9GyvOsv+vtv?(Microsilica),GyvPj$v(|v"vAvHCv9!v(j

|vv#Yvv"vv9fvv?GyvvTvv+vvzvv+vvwvv(fhGyvvTvv+vvzvv+vvwvv(fvvvvGyvvJvvO*vvOj,|vv#vvvQ*vv9JSvv+vvzvv+vvwvv9pvv9Fvvtvv?Gyvv"vvgvv(|vv?.
fvv"vvO|vvRLGyvv}vv9OIvvv{\vv9pvv?Cvv9!vv(*vv?Eyvv)G Svv}vv"vvBGyvv=vv(Q@vv;!vvOj,h<vvTvv=vv>GQ@vvqvv9Y|vvTvv9Ivv?
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SvvavvJvv%vv9,@vvROGOSvvQfvv?G |vv9$vv?|vv}vv9*vvgvvavv,GyvvMvvQSvv9!vv?|vvtvv9h|vv?|vv=vvw
q
vvQI|vvQ@vvqvvgvv?h!vvqvv(P*vv?

|vMvq
q
v]v?C*v]v9

k
,h*v"vAvH$vPG<v9yv}vtv9<v{|vtv9h|v?Cvv=vQyvzv%vGv(eGyvwv+v}v+v9Fv,hG:$vAvQGA.h*v}vwv#

Cf*vvv]vvv9aOLvvv9fGyvvvTvvv+vvvzvvv+vvvwvvv9IvvvAvvv)5%vvvv}vvv9OI|vvv9yvvv8vvv?Chpvvv,ESvvv}vvv"vvvBOLvvv9fGyvvvTvvv+vvvzvvv+vvvwvvv9
Gy=(Q@;!Oj<"T=?@AQGhM<+#6h10%.

GyZMQGya+",Gy}JQhb
*v"vAvHGyvZvMvQGyvav+v"v,Gyv}vJvQhb<vAvTvMv+v#GyvZvMvQGyvav+v"v,Gyv=vAvQhyv,Eyv)800OQFv?

|v8v(*v?pv,pvQf.E!qv&|vWv9<v&pv,_v=v+vgvAv&yvMv=vEGyvqvQfGyvgv9yv,Gyv}vJvAv(j<vWvwv{QFv+vUfvzv)
Svv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(ehCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(e,hC*vv]vv9

k
GyvvTvv+vvzvv+vvwvv9hGyvvwvvzvvUhvvv=vvQ*vvAvv9J

Gyvvwvv9yvvTvv+vv(e;h$vv,|vv9OIQG<vvavv?\vvgvv+vvqvv?.h*vvTvv}vvKGyvv}vvgvv+vv9QG}hQh<vv,(EN 197-1:2000)

<vvv9SvvvAvvvgvvv}vvv9dGyvvvZvvvMvvvQGyvvvavvv+vvv"vvv,Gyvvv}vvvJvvvQhbvvvv}vvv9OI|vvv9yvvv8vvv?IvvvAvvv)5%Ch<vvv+vvv#6h35%pvvv,
ES}"BGyZMQGya+",Gy}JQhbGy=(Q@;!Oj.

Gy}(GOGy}9y8?
*v}vwv#Cf@ov]v9aGyv}v(GOGyv}v9yv8v?IvAv)5%|v#Gyv(RfEyv)G Sv}v"vBhpvtv9

k
yvzv}vgv+v9Q

G}hQh<vvvvv,(EN 197-1:2000).h$vvvvvPgGyvvvvv}vvvvv(GO*vvvvvGvvvvv>Cf:@vvvvvR*vvvvvO|vvvvvAvvvvvavvvvvz
x
vvvvv=vvvvv9JGyvvvvv}vvvvv9A

yvvvv5Svvvv}vvvv"vvvvB.EP*vvvv}vvvvwvvvv#Cf@vvvvwvvvv(f$vvvvPgGyvvvv}vvvv(GOC*qvvvv9
k

|vvvv#Gyvvvv}vvvvwvvvv(!vvvv9JGyvvvvQFvvvv+vvvvTvvvv?Gyvvvv=vvvvO*vvvvzvvvv?
Gyvv}vvTvv}vv(Ivv?(fvvzvv)Svv=vv+vv{Gyvv}vvDvv9d,Lvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>,ChGyvv=vv(Rh:!vv9,Ch
GyvvvQ|vvv9OGyvvv}vvvAvvvavvv9*vvvQ,ChGyvvvZvvvMvvvQGyvvvavvv+vvv"vvv,Gyvvv}vvvJvvvQhb,ChOLvvv9fGyvvvTvvv+vvvzvvv+vvvwvvv9ChGyvvvJvvvGvvvQ
GyvvwvvzvvTvv,),ChC*qvv?|vv(GO:fvv]vv(*vv?CLvvQiVvvQ*vvavv?Cf:@vvwvv(f|vv(Fvv(OISvvzvvqvv9

k
vvv(GIvvOI

|vv#Gyvv}vvwvv(q!vv9JGyvvQFvv+vvTvv?yvv5Svv}vv"vvB.hGyvv}vv(GOGyvv}vv9yvv8vv?G}vvvDvvQVvv+vv(fvv9
k

$vv,GyvvJvvGvvQGyvvwvvzvvTvv,
h*w(fE|q9v}TJ(bL9eChv}9OI|wzT"?FRF+9

k
|#f}z+q?Y"9f?G S}"B.

E\9p9JG S}"B

*vvv}vvvwvvv#@vvvgvvvQ*vvvrG \vvv9pvvv9J<vvvz!vvv%vvv9|vvv(GO@ovvv]vvv9a<vvvwvvv}vvv+vvv9Jsvvvzvvv+vvvzvvv?Eyvvv)Gyvvv}vvv;WCh
GyMQS9!?CC"9AGyMzbyAgO*{hGIOIChCvDQ|#L(GY%9Gyq+R*9F+q?ChGy=ZQ*q?.

Gy}zO
q!9J

@

o
v]
n
v9aGyv}vzvO

q!v9JChG \v9pv9JGyv}vMvqv]v?yvzv}v9A,yvR*v9OIsv9<vzv+v?@vWvjv+v{GyvMvzvav?,
h<vv9yvvAvv9yvv,Fvvgvv{fvv}vvzvv+vv?GyvvZvv>qhGyvvQUqCSvv%vv{.pvvgvv"vvO|vv9:*vvwvv(f|vvavvzvv(<vv9

k
R*vv9OIsvv9<vvzvv+vv?

GyvAvWvjv+v{,pv{!v&*v}vwv#Cf@vTvAvgv}v{|vMvqv]v9JGyv}v9AyvAvtvzv+v{!vTv=v?Gyv}v9AEyv)G Sv}v"vB,
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|vvv}vvv9*vvv|Oj,!vvv}vvv(PFvvv+vvv9
k

,Eyvvv)R*vvv9OIpvvv,Gyvvv}vvvAvvv9!vvv?<vvv}vvvtvvvOGQ15%hEyvvv)O*vvv}vvv(|vvv?Cpvvv]vvv{.
pvvvv9yvvvv}vvvvzvvvvO!vvvv9JGyvvvvAvvvv,$vvvv,fvvvv9OIkyvvvv+vvvvjvvvv"vvvv(Svvvvzvvvvqvvvv(!vvvv9J(Lignosulphonates)Ch<vvvv(yvvvv+vvvv}vvvv+vvvvQGJ

$v+vOQhvvTv+vzv+v?(Hydroxylated Polymers)@vgv}v{|v#Lv;d@vWvAv+vBIv=v+v=v9JG Sv}v"vB.
hsvvO*vvJvvOKGSvvAvvGvvQGQ<vvgvv̂Gyvv%vv(GAfvv"vvOE\vv9pvv?Gyvvzvv+vvjvv"vv(Svvzvvqvv(!vv9J,|vvTvv=qvv=vv9

k
@vvMvvqvv+vv]vv9

k
pvv,

s(I|t9h|?GywTQsOQg6%yw{1%|#Gy%(GA|oOL{.

Gy}zO
q!9JGyq9Ft?G}OGA

fvvvv"vvvvO|vvvv9@ovvvv]vvvv9a|vvvvzvvvvOq!vvvv9Jpvvvv9Fvvvvtvvvv?G}OGA,vvvvv9yvvvv"vvvvqvvvvAvvvv9yvvvv+vvvv#Gyvvvv}ovvvvwvvvv=vvvvQJ(Sulphonated

Naphthalene)ChGyvvvvv}vvvvv+vvvvv;|vvvvv+vvvvv#pvvvvv(Q|vvvvv9yvvvvvO$vvvvv+vvvvvOGyvvvvv}vvvvvwvvvvv=vvvvvQJ(Sulphonated Melamine

Formaldehyde),Eyvv)LvvQSvv9!vv?fvv9O*vv?PGJ$vv=vv(W|vvMvvQhW50mm,@vv"vvAvvHLvvQSvv9!vv?
Svvvvv9Fvvvvvzvvvvv?PG@vvvvv+vvvvv?GyvvvvvAvvvvvTvvvvv(*vvvvv?ChPG@vvvvv+vvvvv?G:Q@vvvvvZvvvvv9U(Self-Leveling Or Self-Compacting

Concrete),*vv}vvwvv#Yvv=wvv%vv9IvvAvv)|vvhhFvv(O@vvTvvzvv+vvKvvvDvv+vvr|vv#OhfGQ@vvGvv9L.<vvO*vv;
k

|vv#
Pyvvx,*vv}vvwvv#GSvvAvvgvv}vv9d|vvJvvAvv(*vv9J|vv9A|vvMvvq

q
vv]vv?<vvWvvwvv{vvv=vv+vvQ !vvAvv9LLvvQSvv9!vv9JPGJ

|vvAvv9!vv?|vv=vvw
q
vvQIh!vv%vv9Fvv+vv?Cfvvzvv).h<vv}vv9Cf@vvzCvv+vvQGyvv}vvzvvO!vv9JGyvvqvv9Fvvtvv?G}OGA*vvTvvAvv}vvQ}svv{|vv#

Sv9fv?,pv{f
q

$vPgG \v9pv?@ov]v9afv9OIEyv)GyvMvQSv9!v?GyvGv9$vRIpv,Gyv}v(svhsv=v{@vqvQ*vjv%v9
hYv=qv%v9.h*v}vwv#Cf*vAv~vEOLv9dE\v9pv9JLvQSv9!v+v?|vgv+v9Q*v?h|v(GO|v9yv8v?hCyv+v9aGyvqv(:P
ChGyvvv=vvv(yvvv,<vvvQh<vvv+vvvzvvv+vvv#Eyvvv)GyvvvMvvvQSvvv9!vvv?PG@vvv+qvvv?G:Q@vvvZvvv9UGyvvvAvvv,*vvv}vvvwvvv#\vvvM

q
vvv%vvv9ChYvvv=qvvv%vvv9

<v9yvTvav{Gyv}vgvO!v,ChG}sv"v+v?Gyv}v9Fvzv?(Skip Or Chute).h*v}vwv#Gyv(Yv(dEyv)E!v%v9AGJ

SvavKLvQSv9!v+v?<v"v(fv+v?Fv+vOIh<vWvwv{Lv9Ufv"vOGSvAvgv}v9dsv(Gyv>LvWv=v+v?.vv}v9*v}vwv#
Cf@

o
v]v=vbGyvMvzvav9JPG@v+v?GyvAvTv(*v?yvAv"vqv+vP_v=vtv9J@vTv(*v?(CIv+v9R|vO

u
ESv}v"vAv+v?)(Screeds)

@vAvQGhMSv}v9vvAv%v9<v+v#3h20mm,yvAvAvJv}qv{IvQvv?|vQhQCVvMv9ULvqv+vqv?<vgvO3Eyv)
24Svv9fvv?.h*vv}vvwvv#GSvvAvvgvv}vv9dLvvzvvavv9JGyvvAvvQ|vv+vv~,GyvvAvv,@vvJvvAvv(jfvv9OIkfvvzvv)@vvTvvzvv+vvK|vv#
IvvvZvvv+vvvQICyvvv+vvv9a(Fibre-Mat Reinforcement),fvvvzvvv)_vvv+vvvr|vvv#Svvvavvv(MG}Q\vvv+vvv9J
Gy}(F(OI<T}9v9Jf9OI<+#4h30mm.

|TQ
q

f9JGyAZz
q

>/Gy}TQqf9J

@vvvR*vvvOGyvvv}vvvTvvvQqfvvv9JSvvvQfvvv?GyvvvAvvvqvvv9fvvv{<vvv+vvv#G Svvv}vvv"vvvBhGyvvv}vvv9Ah@vvvR*vvvO<vvv9yvvvAvvv9yvvv,SvvvQfvvv?
GyvAv+v=qvUh@v"v}v+v?Gyv}vAv9!v?.h*v}vwv#Cf*vwv(fPyvx|vqv+vOG

k
pv,GyvAvZv"v+vhGyv}vTv=vuyvzvMvQSv9!v?,

Ivv+vvE*vvwvv(fGyvvqvvx
q

Gyvv}vv=vvw
q
vvQyvvzvvtvv9yvv>|vvavvzvv(<vv9

k
,hvvvPyvvxpvv,GyvvavvtvvUGyvv=vv9QOfvv"vvO|vv9@vvTvvQqY

GyvJvQGQIGyv}vAv(y
q
vOIfv}vzv+v9JGyvAvZvz

q
v>h@vMvqv̂LvavQ\vQQGyvZvtv+vh.h*v"v=vjv,Cf@vTvAvgv}v{
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pvv,GyvvMvvQSvv9!vv?ChGyvv}vv;WChGyvv}vv;WGyvv}vv9Fvvh(Ivvtvv+vv#)(Grout)vvvvIvv+vvESvv+ovvOpvv#pvv+vv%vv9
Gyv}vgvOfvvvvGyv}vTvQfv9JGyvMv9yv+v?|v#Gyvwvzv(Q*vOGJpvtvb,|vDv{vvqv(Q|v9JGyvwv9yvTv+v(e,}f

q

|vTvQfv9Jvvzv(Q*vOGyvwv9yvTv+v(e*v}vwv#Cf@vTv=v>@v5vv;
k

|vgvO!v+v9
k

VvO*vOG
k
.h:@vTvAvgv}v{fv9OI

k

Gy}TQf9JGyA,@"AH@+=qT9
k

SQ*g9
k

p,GyMQS9!?Gy="+(*?.

|=a

q
89JGyAZz

q
>

@vvvv"vvvvtvvvv[Gyvvvv}vvvv=vvvvavvvv8vvvv9J,vvvvv9yvvvvqvvvv(Svvvvqvvvv9JhIvvvv}vvvv(VGyvvvv%vvvv+vvvvOQhvvvvvTvvvv+vvvvwvvvv9Q<vvvv(vvvvvTvvvv+vvvvzvvvv+vvvv?
(Hydroxycarboxylic),SvvvQfvvv?GyvvvAvvv+vvv=qvvvUh@vvvavvv+vvv{<vvv9yvvvAvvv9yvvv,GyvvvR|vvv#<vvv+vvv#GyvvvMvvvzvvvbG}hyvvv,

hG:Q@vZv9UGyv"v%v9Fv,,yvwv"v%v9:@v|CvQSvzv=v9
k

pv,Gyv}vAv9!v?<vgv}vQ28*v(|v9
k
.*v}vwv#Cf@vav=qvu

Gyvv}vv=vvavv8vv9Jfvvzvv)Gyvvtvv9yvv>yvvAvvzLvv+vvQGyvvMvvQSvv9!vv?GyvvTvvavvJvv+vv?,fvv"vvO|vv9*vvwvv(f|vvavvzvv(<vv9
k

GyvvJvvZvv(d
fvzv)E!v%v9A<vJvZv(*v9J|vwvWv(pv?|v#_vQ*vuGyvjvTv{<vgvOpvxGyvtv9yv>.hvvDv+vQG

k
|v9@

o
vTvAnvgrv}nv{

Gyv}v=vav8v9JC*v]v9
k

pv,Gyv}v;WGyvGv9$vR _v9yv?pvAvQIsv9<vzv+v?@vWvjv+vzv&IvAv)36Sv9fv?.h*vTvz
q
v~

Gy};Wf9OI
k

p,Gy}(shOGL{I9h*9J|JOvOfz+%9GyA9Q*N<Tg?3.0m3.

G \9p9JGy}OLz?yz%(GA

@

o
vvvvDvvvv=vvvvBG \vvvv9pvvvv9JGyvvvv}ovvvvOrLvvvvzvvvv?yvvvvzvvvv%vvvv(GA,h$vvvv,!vvvv}vvvv(PFvvvv+vvvv9

k
QG@vvvv"vvvvGvvvv9JGyvvvvMvvvvWvvvv>Ch

|vMvqv]v9JGyvAv(@vQGyvTvavJv,G:Yvav"v9fv+v?(Synthetic Surfactants),Gyvqvtv9fv9JGyv%v(GFv+v?
GyvvvZvvvjvvv+vvvQIFvvvOqG

k
GyvvvAvvv,*vvvAvvv~qEOLvvv9yvvv%vvv9Eyvvv)GyvvvMvvvQSvvv9!vvv?ChGyvvv}vvv;Wfvvv"vvvOLvvvzvvvavvv%vvv9.@vvvJvvvTqvvv#

Gyvqvtv9fv9JGyvAv,@vAvQGhMCsvav9Q$v9<v+v#05.0h5.0mm,hGyvAv,:@vAv;Vv)CCv"v9AGyv"vtv{Ch
G:Q@vGv9L,sv9<vzv+v?

n
GyvAvWvjv+v{yvzvMvzvav?,h@vMvq

q
v̂LvavQG!vqvZv9d|vwv(q!v9JGyvMvzvav?h@vJvTqv#

<vWvwv{vv=v+vQ|vtv9h|v?GyvZvtv+vh.E:Cf
q

EOLv9dGyvqvQGZGyv%v(GFv,Eyv)GyvMvQSv9!v?,*v"vtv[|vAv9!v?
|vvtvv9h|vvAvv%vv9yvvzvvwvvTvvQ<vvvvvv6%yvvwvv{1%$vv(GA|ovvOrL

n
vv{,h<vv9yvvAvv9yvv,pvv{f

q
E\vv9pvv?!vv}vv(PFvv+vv?svvOQ$vv9

3%|vv#$vv(GA|ovvOLvv{,SvvAvvMvvqvv̂|vvAvv9!vv?GyvvwvvTvvQ<vv"vvTvv=vv?.18%*vvAvv~q@vvgvv(*vv̂PyvvxFvvRFvv+vv9
k

<vvR*vv9OIGyvvzvvOh!vv?GyvvAvv,@ovv"vvAvvHfvv9OISvvavvJvv9
k

<vvGvv(OICfvvzvv)h@vvTvv}vvK<vv9SvvAvvgvv}vv9d|vvJvvAvv(ikCsvv{

yvvvvzvvvv}vvvv9A.*vvvv}vvvvwvvvv#Cf*vvvvJvvvv=vvvvUGyvvvvAvvvv;YvvvvuGyvvvvRGFvvvvOyvvvvzvvvvMvvvvQSvvvv9!vvvv?Gyvvvv}vvvvTvvvv9|vvvv+qvvvv?(Air-Entrained

Concrete)Gy%(GAGy}G9!>yzt(Gy>GyW9s(y+?,|}9*oMq^|#F(OIGyTaK.

G \9p9JGy}t9h|?yz}9A

*vvv}vvvwvvv#@vvvMvvvqvvv+vvv̂@vvvjvvvzvvvjvvv{Gyvvv}vvv9Afvvv=vvvQGyvvvMvvvQSvvv9!vvv?<vvv{OLvvv9d|vvv(GO_vvv9QOIyvvvzvvv}vvv9A,
vvvv9yvvvTvvvAvvv+vvvQGJ(Stearates)hG}hyvvv+vvv9J(Oleates),GyvvvAvvv,@vvvjvvvz

v
vvvrSvvvavvvKGyvvv}vvvTvvv9eh@vvvDvvv=qvvvb

@vjvzvjv{GyvQ_v(<v?<vAvzCv+vQGJGyvAv(@vQGyvTvavJv,.vv}v9Cf
q

GSvAvgv}v9dG \v9pv9JGyvMv9pv]v?yvzv}v9A
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*vvMvvq
q
vv̂@vvjvvzvvjvv{Gyvv}vv9A!vvAvv+vvGvv?

n
@vvMvvqvv+vv̂!vvTvv=vv?Gyvv}vv9AEyvv)G Svv}vv"vvB,|vv}vv9*vv"vvtvv[IvvGvv~

Gyvv}vvTvv9epvv,GyvvMvvQSvv9!vv?.h*vv}vvwvv#GSvvAvvgvv}vv9d|vvTvvAvvJvvzvv>:@vvwvvUGyvvTvvAvv+vvQ*vv#hGyvv=vv(@vv9OG*vv+vv#
(Styrene-Butadiene Latex Emulsion),yAMq+^!q(P*?Gy};WhGya+"?.

Gyg"9YQGy}(y
q

OIyzQi(I

@vvJvvAvv(jGyvvMvvQSvv9!vv?GyvvQivv(*vv?ChGyvv}vv;WIvvAvv)80%|vv#IvvGvv}vv%vv9pvvQGivv9
k

$vv(GFvv+vv9
k

,

<vvvwvvvDvvv9pvvv9J|vvv"vvvMvvvqvvv]vvv?@vvvZvvv{Eyvvv)300kg./ m3,h|vvvAvvv9!vvv?|vvvtvvv9h|vvv?\vvvjvvvb<vvvgvvv}vvvQ28*vvv(|vvv9
k

@vAvQGhM<v+v#2.0h20(MPa).h*vAv~E!vAv9Fv%v9fv9OIk,<vMvzvbG Sv}v"vBhGyvQ|v{Gyv"v9fv~Ch
GyvvQ|vv9OGyvv}vvAvvavv9*vvQhGyvv}vv9Apvv,Qivv(I|vvWvvw

q
vvzvv?Svvzvvqvv9

k
,Ch<vv9 Qivv9AGyvv}vv+vvwvv9!vv+vvwvv,yvvzvvMvvzvvavv?

Gyv}v"v9Sv=v?<v9SvAvgv}v9dfv"v9YvQ@v(@qvQSvavJv,|v(yvOIyvzvQiv(I.<v9yv"vTv=v?yvzvwvDv9pv9JGyv}v"vMvqv]v?
|v9Ohf600kg./ m3,:*vAv~EOLv9d|v(GO|v9yv8v?,yvwv#<v9yv"vTv=v?yvzvwvDv9pv9JIvAv)1600

kg./ m3*v}vwv#EOLv9div=v9QGyvJvGvQGyvwvzvTv,ChQ|v{GyvMvQSv9!v?(Concreting Sand).

hGyvMvQSv9!v?GyvQiv(*v?PGJG!vTv+v9HIvQ,*v}vwv#\vM
q
v%v9h:@vAvavz

q
v>QYqv9

k
.hfv"vO@v+v=vTv%v9

@

o
vvv=vvvOjGyvvv}vvv9OI|vvvtvvv9h|vvv?Fvvv+vvvOIyvvvzvvvZvvvtvvv+vvvhhfvvvR:

k
IvvvQGQ*qvvv9

k
Fvvv+qvvvOG

k
.yvvvPyvvvx@vvvTvvvAvvvgvvv}vvv{pvvv,QOe

GyvMv"v9ObChGyvJvqvQ,Chpv,|v{AGyvMv;*v9Ch@v(pv+vQfvRd@vJvBG}QVChpv,G}Svtvr
Gy}"=Ta?.

Gyg"9YQGy}T9fOIyz]N

yv+vTvBFv}v+vhGyvMvzvav9JGyvMvQSv9!v+v?|v"v9Sv=v?yvzv]vN
q

,pv9yvMvzvav9JGyvqvtv+vQIESv}v"vAv+v9
k

Ch

Gyv}vwv(q!v?|v#<vgv̂C!v(GYGyvJvZv(*v9JGyvMvqv+vqv?@v}v+v{Eyv)G:!vqvZv9d,yvPG@vAvavz
q
v>@vwvDv+vqv9

k

<vgv"vZvQ\vN
q

.hfvzv)GyvgvwvU,@vAvavz
q
v>GyvMvzvav9JGyvjv"v+v?<v9 Sv}v"vBGyvAvzvO*v#yvGvgvzv%v9sv9<vzv?

yvvvzvvv]vvvN
q

.yvvv%vvvPG*vvvAvvv~wE!vvvAvvv9L_vvv+vvvr|vvv#Gyvvvgvvv"vvv9YvvvQGyvvv}vvvTvvv9fvvvOIyvvvzvvv]qvvvNyvvvAovvv"vvv9Svvv>|vvvAvvvavvvzvvv=vvv9J
GyvMvzvav9JGyvMvQSv9!v+v?Gyv}vMvAvzvqv?.h@v]vNiv9yv=v9

k
LvQSv9!v?GyvJvZv(*v9JGyvMvqv+vqv?Eyv)Gyv}vwv9f

yZ>

q
<;_9JG}Q\+9J.

GyZq=9i9J

*vvvAvvv(p
q
vvvQ_vvv+vvvrhGSvvvh|vvv#GyvvvZqvvv=vvv9ivvv9JGyvvv}vvvz

q
vvv(!vvv? O|vvv9Fvvv%vvv9pvvv,GyvvvMvvvQSvvv9!vvv?hGyvvv}vvv;W

(12878:2005 BS EN).h*vvv}vvvwvvv#E\vvv9pvvv?ChvvvvTvvv+vvvOGyvvvAvvv+vvvAvvv9!vvv+vvv(eyvvvR*vvv9OI<vvv+vvv9VG Svvv}vvv"vvvB
G}<vv+vv̂.h*vvTvvAvvgvv}vv{CSvv(OGyvvwvvQ<vv(f|vvhG Svv}vv"vvBGyvv=vv(Q@vv;!vvOjGyvvQ|vv9Oj|vvhCfGyvvTvv(GO
*vqvtvOVpvO@v&<v9yvAvGv(*v?.hG}yv(GfG}vvDvQVv+v(fv9

k
$v,Gyv=ov"v,hG}Iv}vQhG}YvqvQGyv"v9@vGv?|v#

Cvvvv9Svvv+vvvOGyvvvJvvvO*vvvOG:Yvvvavvv"vvv9fvvv,hGyvvvwvvvQhehGyvvv}vvv"vvvjvvv"vvv+vvvRhC*vvv]vvv9
k

fvvv#|vvvQvvvv=vvv9JGyvvvwvvv(<vvv9yvvvB
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hG}yvvv(|vvv"vvv+vvv(ehGyvvv"vvv+vvvwvvv{hG}!vvvAvvv+vvv}vvv(!vvv,(Antimony).E\vvv9pvvv?Eyvvv)Pyvvvx@vvv(qSvvvh|vvvQvvvv=vvv9J
Gyvvvv;RhQO(Ultramarine)hGyvvvvqvvvvAvvvv9yvvvv(Svvvv+vvvv9!vvvv+vvvv#(Phthalocyanine)_vvvv+vvvvrCyvvvv(GfG}RQb
hG}Lvv]vvQ.EP*vvgvvAvv}vvOfvv}vvuhcvv{

q
Gyvvzvv(ffvvzvv)|vvgvvOdGyvvGvvQfvv?<vv+vv#1h%10,hvvvPyvvx

fvzv)yv(fGyvQq|v{hC*qv?IvZv(*v9JCLvQi.h !vAv9Lcv;dpv9@vJv?,*v}vwv#E\v9pv?Yv=v9iv9J

Ey)G S}"BGy=(Q@;!OjG}<+^.

ES}"BCy(|+"9JGyw9yT+(e

*ovZrv"nvhESv}v"vBCyv(|v+v"v9JGyvwv9yvTv+v(e,Gyv}vgvQhaC*v]v9
k

<v9 Sv}v"vBGyvgv9yv,G}yv(|v+v#
(Hac),|v#GyvJvGvQGyvwvzvTv,hGyv=v(vvTv+vB((Bauxite)ChvvTv+vOG}yv(|v"v+v(e).h@vAv~q@vjvP*v?

Gyvv}vv(GOGyvvMvv9e|vvgvv9
k

<vv"vvTvv>|vvAvvTvv9h*vv?@vvtvvQ*vv=vv9
k

pvv,pvvQfVvv9svv(yvv,*vvAvv~@vvTvvMvv+vv"vv&Eyvv)OQFvv?
IvQGQI1600|v8v(*v?@vtvQ*v=v9

k
(GyvWvwv{3.4).h*v"vZv%vQGyvMvzv+vbh*v"vTvwv><vWvwv{|vTvAv}vQqpv,

Yvvv(Gfm,Ivvv+vvvE*vvv=vvvQOpvvv+vvv"vvvAvvvHGyvvvwvvvzvvv"vvvwvvvQ,GyvvvPj*vvvavvvJvvv#pvvv,|vvv9<vvvgvvvO,|vvv"vvvAvvvGvvv9
k

ESvvv}vvv"vvvB
Cyvvvv(|vvvv+vvvv"vvvv9JGyvvvvwvvvv9yvvvvTvvvv+vvvv(ehpvvvvtvvvv9

k
yvvvvzvvvv}vvvvgvvvv+vvvv9QGyvvvv=vvvvQ*vvvvavvvv9!vvvv,G}hQh<vvvv,(Bs En 14647:2005).

h*vMvAvzvr@vQvv+v>G Sv}v"vBGyvQ|v9OjGyvtv9@v~fv#@vQvv+v>G Sv}v"vBGyv=v(Q@v;!vOjpv,C!qv&
*vvgvvAvv}vvOfvvzvv)Cyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(e:fvvzvv)Svv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e.hfvvzvv)GyvvQivv~|vv#
E|vvwvv9!vv+qvv?E!vvAvv9LESvv}vv"vvBCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(e<vv}vvGvv9dhGSvvh|vv#GyvvAvvQvvv+vv>,pvv{f

q
Gyvv}vv"vvAvvH

Gy}g+9Qj*JA(jfz)40%Cy(|+"9.

(GyWw{3.4)Y"9f?ES}"BCy(|+"9JGyw9yT+(e(Gyg9[G}y(|"+9).
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*vvv"vvv=vvvjvvv,C:
q

*ovvvTvvvAvvvgvvv}vvv{ESvvv}vvv"vvvBCyvvv(|vvv+vvv"vvv9JGyvvvwvvv9yvvvTvvv+vvv(eyvvv~Svvv9Svvv9JChyvvv~ivvvQGV

Gyv=ov"v+v(*v?,<v{*vTvAvgv}v{yvzvAvav=v+vtv9JGyv"v(fv+qv?Gyv}vtv9h|v?yvzvJvQGQIpvtvb,hfv"vO|v9*vwv(fGyvAv"v=qv|
<vv}vvgvvO:JGyvvAvvO$vv(Q|vv}vvwvv"vv9

k
.h|vvh$vvPG*vvwvv(f|vvqvv+vvOG

k
fvv"vvO|vv9*vvwvv(fGvvvAvvTvv9Hsvv(IGyvv}vvtvv9h|vv?

<vTvQfv?|vavzv(<v9
k

,|v}v9*vTv}vK<vqvx
u

SvQ*vhyvzvtv9yv>pv,iv]v(f6Eyv)24Sv9fv?.h*vTv}vK
Gyvv"qvvWvvQGyvvTvvQ*vvhyvvzvvJvvQGQI,<vvzfvv}vv9dYvv>GyvvMvvQSvv9!vv?IvvAvv)fvv"vvOOQFvv9JIvvQGQI|vv"vvMvvqvv]vv?.
@vv}vvAvvzvvxGyvv}vv9OIC*vv]vv9

k
Lvv(GYvv9

k
Fvv+qvvOIyvv}vvtvv9h|vv?GyvvJvvQGQI,yvvPG*vv}vvwvv#Cf@vvTvvAvvgvv}vv{ !vvAvv9L

LvvQSvv9!vv?|vvtvv9h|vv?yvvzvvJvvQGQI(Refractory Concrete).h*ovvgvvavv,fvv"vvOLvvzvvavv&|vvhG Svv}vv"vvB
Gyvvv=vvv(Q@vvv;!vvvOjLvvvQSvvv9!vvv?

k
SvvvQ*vvvgvvv?GyvvvAvvv+vvv=wvvvU|vvv"vvv9Svvv=vvv?}fvvv}vvv9dG Yvvv;Mivvv+vvvQGyvvv=vvv"vvv+vvv(*vvv?hSvvvO

x

pvvAvvJvv9JGyvvAvvTvvQqH.h*vvgvvOqESvv}vv"vvBCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(e,Fvv+qvvOGyvv"vv(fvv+vv?,|vvtvv9h|vv9
k

fvv9OI
k

yvvzvv%vvGvv(eGyvvwvv+vv}vv+vv9Fvv,GyvvPj@ovvTvv=qvv=vv&GyvvJvv(G|vv̂Gyvv}ovv}vvO
v

OIhGyvvwvvzvv(Q*vvOGJhGyvvR*vv(J,hyvvwvv"vv&
i+Q|t9he

m
yztz(*9J.

GyvvTvv=vv>hQGA<vvgvv̂G:!vv%vv+vv9QGJGyvv=ovv"vv+vv(*vv?Gyvv}vvZvv9Ivv=vv?:SvvAvvgvv}vv9dESvv}vv"vvBCyvv(|vv+vv"vv9J
Gyvwv9yvTv+v(e$v(@vJv(qdGyvMvQSv9!v?Iv+vE*vJvOKpv+v%v9@vjv+qvQGJpv,Gyv=v"v+v?Gyv=vz

q
v(Q*v?,h@

o
vTvQqY

PyvxOQFv9JGyvJvQGQIGyv}vQ@vqvgv?hGyvQ_v(<v?,|v}v9*vTv=qv>!vtvZv9!v9
k

Iv9OqG
k

pv,sv(IGyv}vtv9h|v?
hR*vv9OIkpvv,Gyvv}vvTvv9|vv+vv?h$vvGvv(|vv9

k
vvv+vv}vv+vv9Fvv+vv9

k
:Ivvtvv9

k
.hGfvvAvv}vv9OG

k
fvvzvv)OQFvv?GyvvAvvJvv(qd,*vvZvv=vvK

ESvv}vv"vvBCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(eSvv%vv{GyvvAvvqvvAwvvBhPGyvv(f<vv"vv,ivv9|vvu,h*vv}vvwvv#pvvtvvb@vvJvvO*vvO
GyvvvOQFvvv?GyvvvOsvvv+vvvtvvv?yvvvzvvvAvvvJvvv(qd|vvv#Lvvv;dGyvvvAvvvJvvvzvvv+vvv{Gyvvvwvvv+vvv}vvv+vvv9Fvvv,yvvvgvvv+qvvv"vvv?|vvv#OGLvvv{GyvvvMvvvzvvvavvv?
GyvMvQSv9!v+v?.h|v#Gyv}vgvAvQa<v&Iv9yv+qv9

k
C!qv&*v}vwv#|v"vh$vPgG:!v%v+v9QGJ<v9SvAvgv}v9d|vJvAv(ik

CO!vv)yvv5Svv}vv"vvBsvvOQg400kg./ m3,h!vvTvv=vv?Gyvv}vv9AEyvv)G Svv}vv"vvB:@vvR*vvOfvvzvv)4.0,
h\v}v9f|vgv9yvGv?|v]v=v(_v?Lv;d6Eyv)24Sv9fv?|v#|vQIvzv?GyvAvZvz

q
v>G}hyv,q.h*vGv>

@vjvav+v?GyvMvQSv9!v?ChQV
q
v%v9<v9yv}v9Ayv}v"vhGyv"vtvZv9fGyv}ovqvQWpv,Gyv}v9A,h<vWvwv{Lv9Ufv"vO

IOhKGRO*9O|z}(Sp,OQF?GyJQGQI.

E\vvvv9pvvvv?Eyvvvv)Pyvvvvx,yvvvv}vvvv"vvvvhGyvvvvAvvvvJvvvvzvvvv{Gyvvvv}vvvv9Fvvvv,[GyvvvvJvvvvzvvvv}vvvvzI](Hydrolysis)Gyvvvvtvvvvzvvvv(*vvvv?
yvvzvvMvvQSvv9!vv?,*vv"vv=vvjvv,fvvOeGSvvAvvgvv}vv9dIvvZvv(*vv9J@vvJvvAvv(jsvvzvv(*vv9J|vvPG<vv?.h*vvgvvOwGyvvJvvGvvQ
GyvvwvvzvvTvv,Gyvvtvv9Svv,fvv9OIkGyvv}vvZvvOQG}pvv]vv{yvvzvvJvvZvv(*vv9J.hyvvMvvQSvv9!vv?ESvv}vv"vvBCyvv(|vv+vv"vv9J
Gyvvvwvvv9yvvvTvvv+vvv(eGyvvv}vvvzvvv(!vvv?|vvv+qvvvRIoLvvvzvvv(q$vvv9|vvv#$vvv+vvvOQhvvvvTvvv+vvvOGyvvvwvvv9yvvvTvvv+vvv(eGyvvvPj*vvvTvvv=vvv>GyvvvAvvvR$qvvvQ
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Gyvvtvv9Fvv}vv?hGyvvAvv,GSvvAovvMvvOepvv+vv%vv9ESvv}vv"vvBCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(e,h@vvtvvAvvQMEFvvQGAGJfvv;Fvv+qvv?
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|v"v9Sv=v?.pvqv,<vgv̂GyvJv9:Jfv"vO|v9*vwv(ffv}vuGyvAvJv(qdpv,Gyvgv"v9YvQGyv=v"v+v(*v?Gyv}vZv"qvgv?
|vv#LvvQSvv9!vv?ESvv}vv"vvBCyvv(|vv+vv"vv9JGyvvwvv9yvvTvv+vv(evvv=vv+vvQG
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fz)@5v{GyATz+K.
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@vvtvvO
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QG!vv=vvgvv9Cvv9JCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f|vv#Yvv"vv9fvv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjpvv,
Gyv}v}vzvwv?Gyv}vAvJvOI<vvvvv82.0_v#(CO2)yvwv{_v#ESv}v"vB|v#Gyv"v(YG}hd(CEM 1).

h$vvPgGyvv(@vv+vvQIpvv,G:!vv=vvgvv9Cvv9J@vvTvv=vv>@vvtvvQ*vv=vv9
k

7.5%|vv#G!vv=vvgvv9Cvv9JCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f
pv,Gyvgv9yv~.hpv,Iv+v#RGOJYv"v9fv?G Sv}v"vBGyv=v(Q@v;!vOjvvqv9AIG !vAv9L<vWvwv{vv=v+vQ
<vv9SvvAvvgvv}vv9dfvv}vvzvv+vv?GyvvAvvZvv"vv+vvhGyvvGvv9pvv?h<vvR*vv9OIGyvv}vvJvvAvv(iGyvv}vv}vvRhL,pvv{!qvv&:<vvOq|vv#vvvzvvTvv"vv?
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*v}vwv#@vMvqv+v̂<vZv}v?GyvwvQ<v(fvvvvGyv=v+v8v+v?G Fv}v9yv+v?yv5Sv}v"vBGyv=v(Q@v;!vOj<v{\v9pv?
Lvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}ovvJvv=vvJvv>Gyvv}vvavvJvv(fChGyvv=vv(Rh:!vv9Gyvvavv=vv+vvgvv+vv?ChGyvvQ|vv9OGyvv}vvAvvavv9*vvQ;
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k
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o
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n
vvO
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QG!vv=vvgvv9Cvv9J
Cvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fG Fvv}vv9yvv+vv?yvvAvvZvv"vv+vvhESvv}vv"vvBGyvv=vv+vvzvv+vvB<vvvvvv69.0_vv#/_vv#|vvtvv9Q!vv?
<vvvvvv88.0_vv#/_vv#pvv,ESvv}vv"vvBG}yvv+vvB.h*vvgvv9Od$vvPG@vvtvvQ*vv=vv9
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@vv(pvv+vvQG
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pvv,Gyvvavv9svv?<vv}vvtvvOGQ

16%pvv,G Svv}vv"vvBGyvv=vv+vvzvv+vvAvv,|vvtvv9Q!vv?<vv9 Svv}vv"vvBGyvv=vv(Q@vv;!vvOj.hyvv5Svv}vv"vvBGyvv=vv+vvzvv+vvAvv,
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ES}"BSzq(Cy(|+"9JGyw9yT+(e

*vvv"vvvAvvvH|vvv#Lvvvzvvv+vvvb|vvv#Gyvvv=vvv(vvvvTvvv+vvvB(ChvvvvTvvv+vvvOG}yvvv(|vvv"vvv+vvv(e)hvvvv=vvvQ*vvvAvvv9JGyvvvwvvv9yvvvTvvv+vvv(e
Gyvv;|vv9Fvv+vv?hGyvvJvvGvvQGyvvwvvzvvTvv,pvv,GyvvqvvQffvv"vvOOQFvv9JIvvQGQI@vvAvvQGhM<vv+vv#1000h1300

|8(*?.

3CaCO3 + 3Al2O3 + CaO ? 4CaO.3Al2O3.SO3 + 3CO2

Szq(Cy(|+"9JGyw9yT+(e

h*vv"vvAvvHCvv9!vv,ChvvvTvv+vvOvvvQ<vv(fCsvv{<vvWvvwvv{|vvzvv}vv(S|vvtvv9Q!vv?
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<vv9 Svv}vv"vvBG}yvv+vvAvv,Ch
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*vv}vvwvv#Cf@ovv]vv9ayvvAvvgvvO*vv{fvv}vvzvv+vv9JGyvvZvv>qhG !vv]vv9LChyvvAvvgvvO*vv{GyvvMvv(GUGyvvqvv+vvR*vv9Fvv+vv?
Gyvv"vv%vv9Fvv+vv?.pvv,Gyvv=vvOG*vv?,@vvwvv(fGyvvMvvQSvv9!vv?fvv"vvOGyvvMvvzvvb|vv9OIyvvO!vv?@vvzLvvPVvvwvv{Gyvvtvv9yvv>,
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hRfvvvAvvzvv?GyvvMvvQSvv9!vv?Gyvv}vvgvv9yvvGvv?.hyvvMvv(GUGyvvJvvZvv(*vv9JGyvvAvv,@vvWvv}vv{|vvtvv9h|vv?GyvvwvvTvvQ
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v
vv=vv%vv9GyvvMvvzvvavv?,|vv}vv9*vv]vv=vvbG:!vvwvv}vv9Th*vvtvvz

q
vv{

Gyvwvzvqv?.h@v}vAvzvxGyvJvZv(*v9JGyvwv=v+vQI!vTv=v?|v"vMvqv]v?|v#|vTv9Iv?GyvTvavKEyv)GyvJvGv~,
yvvvPGpvvv{!vvv%vvv9@vvv"vvvAvvvHLvvvzvvvavvv9J<vvvtvvv9<vvvzvvv+vvv?@vvvWvvvjvvv+vvv{Cvvvv=vvvQ|vvvtvvv9<vvv{Gyvvv"vvvTvvv=vvv?Gyvvv}vvvgvvv+qvvv"vvv?|vvv#Gyvvv}vvv9AEyvvv)
ESvv}vv"vvB,Ch@vvTvv}vvK<vvMvvqvv̂!vvTvv=vv?Gyvv}vv9AEyvv)G Svv}vv"vvByvvzvvJvvZvv(dfvvzvv)svv9<vvzvv+vv?GyvvAvvWvvjvv+vv{
PG@%9,|}9*"AHLQS9!?PGJs(I|t9h|?vTQCv=Q.

GyAOQqL

yvvzvvJvvZvv(dfvvzvv)Fvv(OICvv9<vvAvv?pvv,E!vvAvv9LGyvvMvvQSvv9!vv?,|vv#Gyvv]vvQhQj\vv}vv9f@vvOQqL

Fv+vOyvwv{
u

|v#GyvJvZv(*v9JGyvMvWv"v?hGyv"v9fv}v?.EP@vJvAv(jGyvJvZv(*v9JGyvMvWv"v?Gyv}vAvOQFv?
<vWvwv{|vTvAv}vQ@v(R*vgv9

k
Fv+vOG

k
yvzv}vtv9Sv9J,<vJv+vE@v}vAvzvrGyvqvQGiv9J<v+v#GyvtvavhGyvJvGvQ*v?

G}vv=vQ<v9yvJv=v+v=v9JGyvAv,@vzv+v%v9pv,GyvZvjvQhYv(:
k

Eyv)sv+v9SGyvQ|v{.h<vWvwv{|vWv9<v&,pv{f
GyvvQ|vv{GyvvGvv+qvvOGyvvAvvOQLSvv+vv}vvAvvzvvx_vv+vvqvv9

k
|vv#|vvtvv9Svv9JGyvvJvv=vv+vv=vv9J,yvvwvv#|vvhIvvO

u
yvv"vvTvv=vv?

GyvZvzvZv9dGyv"v9fv~ChGyvav}v,,}f
q

Gyv}vJvAv(iGyv}vQ@vqvhFvOG
k

yvzv"v(Gfv~(|v#|vtv9SCsv{|v#
063.0mm)Svv+vvR*vvO|vvAvvavvz

v
vv>GyvvMvvzvvavv?yvvzvv}vv9Ahyvv5Svv}vv"vvB.h*vvgvvOwfvv9OI|vvJvvAvv(ikCfvvdvv}vv,

3%yvvvzvvv"vvv(Gfvvv~ivvv+vvvQ\vvv9Q.h*vvv]vvv}vvv#$vvvPGGyvvvAvvvOQLG:Fvvv}vvv9yvvv,yvvvzvvvJvvvZvvv(*qvvv9J|vvv{AFvvv}vvv+vvvh
GyvvqvvQGivv9J<vv9yvv"vvTvv>GyvvO!vv+vv9|vv#Gyvv}vv9OIGyvv"vv9fvv}vv?h|vvTvvJvv(bG Svv}vv"vvBGyvvDvv}vv+vv#.h*vv}vvwvv#pvv,
<vgv̂GyvJv9:JCf@vZv"vvrGyvJvZv(*v9JGyvMvWv"v?chIv+vOIGyv}vtv9SCh|v"vtvavgv?GyvAvOQqL.
h@vvTvvAvvgvv}vv{GyvvJvvZvv(*vv9JGyvv(Ivv+vvOIGyvv}vvtvv9SyvvzvvMvvzvvbGyvv}vv]vv=vv(Wpvv,GyvMvzvav9JGyv}vZv}qv}v?,
pvv,Ivv+vv#@vvTvvAvvgvv}vv{GyvvJvvZvv(*vv9J|vv"vvtvvavvgvv?GyvvAvvOQL<vvWvvwvv{Lvv9U !vv%vv9AGJGyvvJvvZvv(*vv9J
Gyvv}vvwvvWvv(pvv?fvvzvv)GyvvMvvQSvv9!vv?Gyvv}vvQFvv+vv?(Visual Concrete).h@vvZvv"qvvrGyvvQ|vv9dpvv,Cvv;K
pvv8vv9Jhpvvtvv9

k
yvv"vvTvv=vv?Gyvv}vv9Q|vv"vv%vv9|vv#Gyvv}vv"vvMvv{mm 0.500:LvvWvv"vv?C (5-45%),hhSvvavv)
M (30-70%),h!vvv9fvvv}vvv?F (55-100%).h*vvv"vvv=vvvjvvv,Cf@vvvTvvvAvvvgvvv}vvv{pvvvtvvvbGyvvvqvvv8vvv9JGyvvvMvvvWvvv"vvv?

hGy(Sa)yzQ|9dp,G !%9AGJy~Q\+9JGyMQS9!+?Gy}gQq\?}I}9dCt+z?.

CLPGyg+"9JhGyAJz+{Gy}"Mz,
yvvAvvJvvO*vvO@vvOQqLfvv+vv"vv?|vv#GyvvJvvZvv(*vv9JGyvvMvvWvv"vv?ChGyvv"vv9fvv}vv?,*vv"vv=vvjvv,ELvv]vv9Yfvv+qvv"vv?

|vvv}vvvDvvvzvvv?yvvvzvvvAvvvJvvvzvvv+vvv{Gyvvv}ovvv"vvvMvvvzvvv,.fvvv9OI,*vvv}vvvwvvv#CLvvvPfvvvWvvvQfvvv+vvv"vvv9Jfvvvzvvv)G}svvv{|vvv#CFvvvRGA
|vvvMvvvAvvvzvvvqvvv?|vvv#Gyvvvwvvv(|vvv?,h@vvvMvvvAvvvZvvvQ$vvvPgGyvvvgvvv+vvv"vvv9JEyvvv)fvvv+qvvv"vvv?|vvv}vvvDqvvvzvvv?<vvv9SvvvAvvvgvvv}vvv9dYvvv"vvvOhb
@vvvQSvvv+vvv>(Riffle box),GyvvvPj*vvvtvvvTqvvv~Gyvvvgvvv+qvvv"vvv?<vvvWvvvwvvv{|vvvAvvvAvvv9dmEyvvv)!vvvZvvvqvvv+vvv#hYvvv(:

k
Eyvvv)

GyJG~Gy}az(Hy;LA=9Q(GyWw{3.5).
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(GyWw{3.5)Y"Ohb@QS+>.

*vvAvv~w@vvJvvO*vvO@vvOQLGyvvJvvZvv(*vv9J<vvAvv}vvQ*vvQGyvvgvv+vv"vv?Gyvv}vv}vvDqvvzvv?fvv=vvQ|vvGvv}vv(fvv?|vv#Gyvv}vv"vv9Lvv{
Gyvvvv}vvvvgvvvv+vvvv9Q*vvvv?(BS EN 12620: 2008).*vvvvAvvvv~@vvvv(Yvvvv+vvvvr/@vvvvJvvvvO*vvvvO|vvvvtvvvv9SGyvvvvJvvvvZvvvv(*vvvv9J
<v}vtv9Sv9JGyv}v"v9Lv{G}O!v)dhG}fvzv)D.<v9yv"vTv=v?yvzvJvZv(*qv9JGyvMvWv"v?,pv{f|vtv9Sv9J
Gyvv}vv"vv9Lvv{$vv,63, 31.5, 16, 8, 4, 2, 1 mm,hyvvzvvJvvZvv(*qvv9JGyvv"vv9fvv}vv?|vvtvv9Svv9JGyvv}vv"vv9Lvv{

4, 2, 1, 0.250, 0.063 mm.h@vvvgvvvQvaGyvvvJvvvZvvv(*qvvv9JGyvvvMvvvWvvv"vvv?fvvv9OI<vvvAvvvzvvvxGyvvvAvvv,|vvvtvvv9Svvv%vvv9
G}O!v)dsvOQg2mm,<v+v"v}v9@v}vAvzvxGyvJvZv(*v9JGyv"qv9fv}v?iv9yv=v9

k
|vtv9Sv9

k
Cfvdv}v+v9

k
DsvOQg

4mm.*vAv~@vJvO*vOGyvAvJvzv+v{Gyv}v"vMvzv,<vAvtv(*v~Gyv"vTv=v?Gyv}v8v(*qv?GyvAvQGvv}v+qv?yvzv}v9Qqfv=vQvv{
q

svv+vv9S|vv"vvMvv{.*vvAvv~@vv}vvDvv+vv{Pyvvx<vv+vv9!vv+vv9
k

|vvtvv9<vv{svv+vv9SGyvv}vv"vvMvv{h|vvtvv9Q!vvAvv&<vv9yvvJvvOhOvvv}vv9$vv(
|(\qK<9y"T=?yJZ(*9JLW"?!}(PF+?(GyWw{3.6).

*vAv~wfv9OIGyvJvZv(dfvzv)GyvJvZv(*v9J}fv}v9dGyvMvQSv9!v?|v#vv(|v9JGyvJvZv(*v9J
GyvvMvvWvv"vv?PGJGyvv}vvtvv9SG}fvvdvv}vv,20mm,hQ|vv{Cfvv}vv9dGyvvMvvQSvv9!vv?<vv9yvv"vvTvv>Gyvv}vvavvzvv(<vv?
yvvv]vvv}vvv9fGyvvvAvvv"vvv9Svvvu,<vvv9yvvvQivvv~|vvv#CfGyvvJvvZvv(*vv9JGyvv}vvMvvzvv(_vv?GyvvvAvvv,@vvvJvvvAvvv(jvvvv;

k
|vvv#

GyvvJvvZvv(*vv9JGyvv"vv9fvv}vv?hGyvvMvvWvv"vv?$vv,C*vv]vv9
k

|vvAvv(pvvQIvvvMvv+vv9QmCsvv{\vv=vvavv9
k

hCQLvv[Cvv}vv"vv9
k

,

fvv"vvO|vv9*vvwvv(f|vvtvv=vv(:
k

GSvvAvvgvv}vv9dLvvQSvv9!vv?<vvZvv"vvrmCO!vv).<vv+vv"vv}vv9fvv"vvO|vv9*vvwvv(fGyvv}vvavvzvv(H
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\vv=vvavv9
k

Cfvvzvv)<vvWvvwvv{GSvvAvvDvv"vv9Fvv,yvvzvvMvvzvvavv?pvv{!qvv&*vv}vvwvv#@vvTvvzvv+vv~GyvvJvvZvv(*qvv9JhIvv+vvOIGyvv}vvtvv9S

hpvvtvv9
k

yvvAvv(Yvv+vvrGyvvR<vv(f.h*vvGvv>@vvwvv+vv+vv{GyvvJvvZvv(*vv9Jfvv9OIk<vv9yvv(Rf,<vv9fvvAvv=vv9QCfQ_vv(<vv?
GyvvvTvvvavvvKGyvvvJvvvQI,h<vvvWvvvwvvv{Lvvv9Upvvv,GyvvvQ|vvv{,*vvv}vvvwvvv#Cf@vvvTvvv=vvv>R*vv9OIpvv,GyvvJvvGvv~

(Bulking)IvAv)40%(GyvWvwv{3.7).*vGv>Cf*vzLvPGyvAvwv+v+v{(Batching)GyvOsv+vupv,
GyvvvJvvvTvvv=vvv9f|vvvJvvvAvvv(iGyvvv}vvv9Apvvv,GyvvvJvvvZvvv(*vvv9Jfvvv"vvvOIvvvTvvv9Hvvvv{|vvv#Gyvvv(RfGyvvv}vvvavvvzvvv(H

yzJZ(*9Jhv}+q?Gy}9AGyA,SAo]9aEy)GyMza?.

(GyWw{3.6)@OQqLGAZ(*9JGBW"?.

(GyWw{3.7)R*9OIIG~GyQ|{vg;s?|hIA(iGyQ_(<?.

GyW(GF>p,GyJZ(*q9J

fv"vO|v9*ovavzv>GyvJvZv(dfvzv)E!v%v9Afv9yv,GyvGv(OIyvzvMvQSv9!v?Gyv}vwvWv(pv?,*v"v=vjv,Cf
@vvwvv(fGyvvJvvZvv(*vv9JLvv9yvv+vv?|vv#<vv+vvQ*vvBGyvvJvvO*vvO(Cvv9!vv,vvv=vvQ*vvAvv+vvOGyvvJvvO*vvO),GyvvPj*vvTvv=qvv>
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@vvtvvW
q
vvQGyvvTvvavvKh@vv=vvt

w
vvgvv&<vv9yvvZvvOC.h*vv}vvwvv#Cf*vvJvvOK@vvqvv9fvv{GyvvTvv+vvzvv+vvwvv9|vvhGyvvtvvzvv(jfvv"vvO

hFvvv(OSvvv+vvvzvvv+vvvwvvv9!vvvWvvvavvv?pvvv,<vvvgvvv̂GyvvvJvvvZvvv(*qvvv9JpvvvAvvvAvvvqvvv9fvvv{|vvvhGyvvvtvvvzvvv(*vvv9Jpvvv,G Svvv}vvv"vvvB
Gy=(Q@;!Oj|T==?

k
GyAWtu.

GyJZ(*q9JGy}g9OIGyAOh*Q

*vGv>@vJvO*vO!vTv=v?h_v=v+vgv?Gyv}v(GOGyv}vwv(!v?yvJvZv(*qv9JGyvMvQSv9!v?Gyv}vgv9OIGyvAvOh*vQ
hpvvvtvvv9

k
yvvv}vvvWvvvQhYGyvvv}vvvgvvv+vvv9QG}hQh<vvv,(Pr EN 933-11),hGyvvvAvvvZvvvQ*vvvK<vvv%vvv9hpvvvtvvv9

k
yvvvzvvv}vvvgvvv+vvv9Q

Gyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 12620:2002)(GyvvAvvgvvO*vv{A1:2008)vvvJvvOhO<vv"vvTvv>|vv8vv(*vv?
|#GywAz?.

Gyq89JGy}Ww
q
z?yzJZ(*q9JGyMW"?|g9OIGyAOh*Q

RcGyMQS9!?,|"AG9JGyMQS9!?,Gy};W,hhIOGJCf}9dGy="9AGyMQS9!+?.

RuGyvvvJvvvZvvv(*vvv9Jivvv+vvvQGyvvv}vvvtvvv+qvvvOI(Unbound Aggregate),GyvvvJvvvGvvvQGyvvvavvv=vvv+vvvgvvv,,
GyJZ(*9JGy}t+qOI$+OQhy+w+9

k
(Hydraulically Bound Aggregate).

RbhIvvvOGJCfvvv}vvv9dGyvvv=vvv"vvv9AGyvvvZvvvzvvvZvvv9yvvv+vvv?(G6FovvvQqhGyvvv=vvv;W),hIvvvOGJG6FovvvQq|vvv#
Svvv+vvvzvvv+vvvwvvv9JGyvvvwvvv9yvvvTvvv+vvv(e,GyvvvMvvvQSvvv9!vvv?Gyvvv}vvvTvvv9|vvv+qvvv?ivvv+vvvQGyvvvavvv9pvvv+vvv?(Aerated Non-Floating

Concrete).

Ra|(GOGyt9Q(Gy=+A(|+#)

RgGyRF9L

FLGy}(GOGya9p+?p,GyJG~

X|vvvv(GOCLvvvvQi(GyvvvvZvvvvzvvvvZvvvv9d,GyvvvvAvvvvQ<vvvv?,_vvvv+vvvv"vvvv?GyvvvvGvvvv=vvvv[,Gyvvvv}vvvvgvvvv9Of,GyvvvvMvvvvWvvvv>,

Gy=;SA+x,Gy}a9W)

*vvvGvvv>GyvvvAvvvZvvvQ*vvvK<vvvwvvv}vvv+vvv9JGyvvv}vvv(GOGyvvv]vvv9QqIpvvv,GyvvvJvvvZvvv(*vvv9JGyvvv}vvvgvvv9OIGyvvvAvvvOh*vvvQ
h|QGs=A%9<JPQy}"hGyAzC+QGJGyTz=+?p,F(OIGyMQS9!?.

*vvTvvgvv)Gyvv=vvJvvEGyvvJvv9yvv,pvv,@vvtvv(*vv~GyvvMvvQSvv9!vv?Gyvv}vvZvv"qvvgvv?|vv#Lvvzvv+vvb|vv#GyvvJvvZvv(*vv9J
Gyvv}vvgvv9OIGyvvAvvOh*vvQ,h<vvtvv9*vv9IvvZvv(*qvv9JGyvvZvvzvvZvv9dGyvvZvv+vv"vv,|vv#vvv(Q!vv(hd(Cornwall)|vvh

!vTv=v?|vQ@vqvgv?|v#GyvQ|v9OGyv}vAvav9*vQGyv}vTvJv(bvv=vO*v{fv#vvzv"vwvQG Sv}v"vBGyv=v(Q@v;!vOj.
*}AzxGyMz+b_9s?|A]}"?Cs{<"J(30%|#GyMQS9!?Gy}g+9Q*?.
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GyJZ(*9JPGJGywD9p?Gy}Q@qg?

fvv"vvO|vv9@vvwvv(fGyvvJvv}vv9*vv?|vv#G Vvvgvv9Y|vvavvzvv(<vv?,@vvTvvAvvgvv}vv{GyvvJvvZvv(*vv9JGyvv}vvQ@vvqvvgvv?
GyvvwvvDvv9pvv?vvv9yvv=vv9Q*vvAvvU(Barytes)(vvv=vvQ*vvAvv9JGyvv=vv9Q*vv(e)ChGyvv}vv9ivv"vv+vvAvv+vvBLvv9eGyvvJvvO*vvO,Ch
vvvQ*vv9JGyvvQYvv9UChGyvvqvv(:P(Lead Or Steel Shot).*vv}vvwvv#E!vvGvv9RLvvQSvv9!vv?|vvAvvZvvz

q
vv=vv?

<wD9p9J@AQGhM<+#3000h5000kg./ m3,Cj\grGyMQS9!?Gyg9O*?.

GyJZ(*9JGyMq+q?Gy(Rf

@vvAvvQGhMvvvDvv9pvv9JGyvvMvvQSvv9!vv?Gyvv"vv9@vvGvv?|vv#IvvZvv(*vv9JGyvvJvvGvvQGyvvavv=vv+vvgvv,<vv+vv#2200

h2500kg/ m3,yvwv#fv"vO|v9*vwv(fGyv}vavzv(HvvDv9pv9JCsv{|v#2000kg/ m3,*v"v=vjv,
GSAg}9dLQS9!?|"9S=?Lq+q?Gy(Rf.

@vvv=ovvvOjGyvvvMvvvQSvvv9!vvv9JGyvvvMvvvqvvv+vvvqvvv?pvvv,GyvvvAvvvWvvv+vvv+vvvOGyvvvMvvv(GUGyvvvAvvv9yvvv+vvv?|vvvtvvv9Q!vvv?<vvv9yvvvMvvvQSvvv9!vvv?
GywD+q?:

vvvv@}AzxfR:
k

IQGQ*9
k

Cp]{yw#|hs(I|t9h|?\jbCs{;

vvvv@}AzxG|AZ9Y9
k

Cv=QyzZ(JGyg9y,GyAQOqO,yw#|hfRdY(JCs{;

vvvv@vv}vvAvvzvvx|vvtvv9h|vv?IvvQ*vvuCvvv=vvQ|vv#|vvgvvdvv~LvvQSvv9!vv9JGyvvJvvZvv(*vv9JGyvvwvvDvv+vvqvv?vvvWvvdvv9*vv9
GyjQG!+B(Granite Spalls);

vvvvSv%v(yv?@vtvav+vgv%v9,h@vMvO*vO$v9hOb
q

Gyv}vTv9|v+vQpv+v%v9,h@vzv+v+vTv%v9Ch_v+v"vAv%v9,|vtv9Q!v?
<9yMQS9!?GywD+q?;

vvvv*(p
q
QGy(RfGyPG@,Gy}"Mq^yz}=")GsAZ9OG

k
p,GyAW++O;

vvvv@
o
}w

q
#Gy]j(WG}s{fz)Gyt9y>|#GyZ><9Q@q9f9JCfz).

Gyvqv8v9JGyvDv;KGyvgv9|v?yvzvMvQSv9!v?GyvMvqv+vqv?Gyv(Rf$v,LvQSv9!v?GyvJvZv(*v9JGyvMvqv+vqv?
Gy(RfhGyMQS9!?Gy}T9|+q?hGyMQS9!?|#Ohf!(Gf~(GyWw{3.8).

*vvAvv~E!vvAvv9LGyvvwvvDvv+vvQ|vv#Gyvv}vv(GOGyvvJvvZvv(*vv?GyvvMvvqvv+vvqvv?|vv#Gyvv}vv"vvAvvGvv9JGyvvDvv9!vv(*vv?yvvzvvgvv}vvzvv+vv9J
GyvvvZvvv"vvv9fvvv+vvv?G}LvvvQi,Ch|vvv=vvv9VvvvQIk|vvv#Gyvvv}vvv(GOGyvvv}vvvAvvv(pvvvQI_vvv=vvv+vvvgvvv+vvv9

k
.G:SvvvAvvvDvvv"vvv9AGyvvvQFvvv+vvvU$vvv(

Gyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#G:!vvvAvvvqvvv9Lvvv,(Expanded Polystyrene),GyvvvPj*vvv}vvvAvvvzvvvxLvvv(GUGyvvvgvvvRd

G}fz),yw"q&i9y,GyD}#!A+G?@Z"+g&|#|"AG9J<AQhv+}+9F+?.

160



(GyWw{3.8)GBQS9!9JGBq+q?.

Q|9OGy(s(OGy}TJ(b

Q|vv9OGyvv(svv(OGyvv}vvTvvJvv(b,ChGyvvQ|vv9OGyvv}vvAvvavv9*vvQ,$vv(Gyvv}vvAvv=vvtvv,|vv#|vvJvvavv9J@vv(yvv+vvO
Gyvvwvv%vvQ<vv9AGyvvAvv,@vvgvv}vv{<vvJvvQbGyvvqvvJvv~GyvvJvvGvvQj.*vvAvv~q@vvQ_vv+vv>|vvTvvJvv(bGyvvQ|vv9OGyvv}vvAvvavv9*vvQ
Gyvvv"vvv9fvvv~h@vvvwvvv(*vvvQg(Pelleted)h@vvvzvvv=vvv+vvvOg(Sintered) !vvvAvvv9LIvvvZvvv(*vvv9JGyvvvQ|vvv9OGyvvv}vvvAvvvavvv9*vvvQ
<vvJvv+vvE@vvwvv(f|vv"vvAvvdvv}vv?hLvvqvv+vvqvv?Gyvv(Rf,h*vv}vvwvv#GSvvAvvgvv}vv9yvv%vv9pvv,GyvvAvvavv=vv+vvtvv9JGyvvJvv9|vvzvv?
y~I}9d(Load-Bearing).

L=EGyqQfGyg9y,GyQi(j

Lvvv=vvvEGyvvvqvvvQfGyvvvgvvv9yvvv,$vvv(|vvv"vvvAvvvHCvvv9!vvv(jyvvvZvvv"vvv9fvvv?Gyvvvqvvv(:P.*vvvAvvv~@vvvgvvvQ*vvv̂GyvvvMvvv=vvvE

Gyvv}vvZvv%vv(QEyvv)!vvqvv9Cvv9J|vv9A,h<vvMvv9Qh$vv(GA|vv]vvjvv(W !vvAvv9L|vv9OIVvv=vv+vv%vv?<vv9yvvMvvq
q
vv9f.*vvAvv~

@vvwvvTvv+vvQGyvvMvv=vvEGyvvQivv(jh@vvOQ*vvGvv&, !vvAvv9LIvvZvv(*vv9J*vv}vvwvv#GSvvAvvgvv}vv9yvv%vv9pvv,GyvvAvvavv=vv+vvtvv9J
GyvvvJvvv}qvvv9yvvv?.fvvv"vvvO|vvv9*vvvwvvv(f|vvvavvvzvvv(<vvv9

k
GyvvvJvvvZvvv(dfvvvzvvv)Lvvv=vvvEG!vvvAvvvqvvv9Lvvv,|vvvwvvv(qQh|vvvTvvvAvvvO*vvvQ

(Rounded Pelletised Expanded Slag),*vvvvvAvvvvv~qEFvvvvvQGA|vvvvvgvvvvv9yvvvvvGvvvvv?:Ivvvvvtvvvvv?yvvvvvzvvvvv}vvvvv9OIpvvvvv,
CSa(G!?OhGQI(Rotating Drum).
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GyZzZ9dhGyZMQGya+",G:!Aq9L,

*vAv~@vwv(*vQ<vgv̂Gyv}v(GOGyvZvzvZv9yv+v?Gyv}vAv(GpvQI_v=v+vgv+v9
k

,Cv~@vTvMv+v"v%v9pv,pvQf,|v}v9
*vvv|OjEyvvv)G!vvvavvv;bivvv9RGJ@vvv"vvvqvvvNh@vvvWvvvw

q
vvv{pvvvtvvv9fvvv9J$vvv(GFvvv+vvv?pvvv,GyvvvOGLvvv{@vvv9Qvvvv?

k
svvvWvvvQI

SaJ+?|AZz=?.*}w#GSAg}9d$PgGyJZ(*9JGyMq+q?p,GyAa=+t9JGyJ}q9y?.

Gy=Q:*BG:!Aq9L,

Gyvv=vvQ:*vvB$vv(YvvMvvQ<vvQvvv9!vv,RFvv9Fvv,|vv(Fvv(O_vv=vv+vvgvv+vv9
k

,*ovvavvzvvu<vvMvv9QG
k

fvv"vvO@vvTvvMvv+vv"vv&
@vtvQ*v=v9

k
Eyv)OQFv?G:!vZv%v9Qpv+v"vAvH|v9OILvzv+v(*v?PGJvvDv9pv?|v"vMvqv]v?.@v}vAvzvxGyvMvQSv9!v?

Gyvvv}vvvZvvv"qvvvgvvv?<vvv9SvvvAvvvgvvv}vvv9dGyvvv=vvv+vvvQ:*vvvBG:!vvvAvvvqvvv9Lvvv,Lvvv(GUfvvvRdmIvvvQGQjFvvv+qvvvOIE:
q

Cf
q

svvv(I
|t9h|A%9yz]jb|"Mq]?hG!w}9V%9f"O|9@Gr|Q@qh.

Gyq+Q|+w(:*BGy}AtW
q

Q

Gyvqv+vQ|v+vwv(:*vB$v(pvzvR|v(Fv(O_v=v+vgv+v9
k

|vQv
q
v>|v#_v=vtv9JQsv+vtv?vv9yv}v+vwv9.@v"vqvZv{

Gyvvavv=vvtvv9Jfvv"vvO@vvTvvMvv+vv"vv&<vvTvvQfvv?,!vv9pvvMvv?Gyvv}vv9OIIvvAvv)Cvv;Cvv+vv#|vvQI,|vv"vvAvvGvv?
k

IvvZvv(*vv9J
Lvvvqvvv+vvvqvvv?FvvvOG

k
.@vvv}vvvAvvvzvvvxGyvvvMvvvQSvvv9!vvv?Gyvvv}vvvZvvv"qvvvgvvv?<vvv9SvvvAvvvgvvv}vvv9dGyvvvqvvv+vvvQ|vvv+vvvwvvv(:*vvvBLvvv(GUfvvvRd

IvvQGQj|vv}vvAvv9RIyvvwvv#svv(I|vvtvv9h|vvAvv%vv9yvvzvv]vvjvvb|vv"vvMvvqvv]vv?hG!vvwvv}vv9Vvv%vv9fvv"vvO|vv9@vvGvvr|vvQ@vvqvvh
FOG

k
.

Gy=(y+TA+Q*#G:!Aq9L,

@

o
v=vOjIv=qv9JGyv=v(yv+vTvAv+vQ*v#G:!vAvqv9Lv,Gyv}vTvAv(iG}fvzv)yvzvgvRdGyvJvQGQj,E:

q
Cf
q

svv(I|vvtvv9h|vvAvv&yvvzvv]vvjvvbsvvzvv+vvzvv?.vvvDvv+vvQG
k

|vv9*vvTvvAvvgvv}vv{ESvv}vv"vvBIvv=vv+vv=vv9JGyvv=vv(yvv+vvTvvAvv+vvQ*vv#vvv"vv(GI
f9Ry?\}#hIOGJGyMQS9!?Gy}T=t?GyZ"h.

GyMQS9!?Gy}%(qGI
@

o
vZv"nvhGyvMvQSv9!v?Gyv}v%v(qGI<v9SvAvgv}v9dfv"v9YvQ|v(y

q
vOIyvzvQqiv(I(Foaming Agents)Ch

|vvTvvJvv(bG}yvv(|vv"vv+vv(e,vvv}vv9$vv(|vv(\qvvKpvv,GyvvqvvtvvQIGyvv}vvAvvgvvz
q
vvtvv?<vv9yvvgvv"vv9YvvQGyvvQivv(*vv?.@ovvgvvavv,

GyvvvvvwvvvvvDvvvvv9pvvvvv9Jpvvvvv,Gyvvvvv}vvvvvGvvvvv9d400vvvv1600kg./ m3
svvvvv(i|vvvvvtvvvvv9h|vvvvv?\vvvvvjvvvvvb|vvvvv#5.0Eyvvvvv)

20MPa..*vvvwvvv(fG:!vvvwvvv}vvv9Tfvvv"vvvOGyvvvGvvvqvvv9ayvvvzvvv}vvv(GOPGJGyvvvwvvvDvvv9pvvv?G}vvvvDvvvQG!vvvMvvvqvvv9\vvv9
k

|vvQ@vvqvvgvv9
k

<vvJvvOhO0.3%,yvvwvv#Gyvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?*vv}vvwvv#Cf@vvwvv(f|vvAvvO!vv+qvv?IvvAvv)W/Mk

1.0,|vv=vvO*vv?Lvv(GUfvvRdIvvQGQj|vv}vvAvv9RI.*vv}vvAvvzvvx<vvzvv(cGyvvMvvQSvv9!vv?Gyvv}vv%vv(qGIGyvv}vvgvv9yvvH
IvvQGQ*qvv9

k
pvv,pvvQfG!vvwvv}vv9Vvv9

k
fvv"vvO|vv9*vvGvvr|vv"vvMvvqvv]vv9

k
FvvOG

k
hsvv(I|vvtvv9h|vv?\vvjvvb@vvR*vvOfvvzvv)
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PyvvxGyvv}vvgvv9y
n
vvHpvv,Gyvv}vv(svvh.h@vvwvv(fGyvvMvvQSvv9!vv?Gyvv}vv%vv(qGIfvv9OI|vvtvv9h|vv?yvvzvvZvvtvv+vvh,hyvvwvv#

*vv"vv=vvjvv,Cf@ovvavv+qvv#|vv#GyvvMvv9QLyvv}vv"vvhG:|vvAvvZvv9UGyvvRGFvvOyvvzvv}vv9A.h*vv}vvwvv#GyvvAvvgvv9|vv{<vvTvv%vv(yvv?
|hGy}9OIp,Gy}(sh |w9!+q?@ta+g%9hObGy}T9|+Qp+%9.

GyMQS9!?|#Ohf!(Gf~

@vvZvv"vvhGyvvMvvQSvv9!vv?|vv#Ohf!vv(Gfvv~|vv#IvvZvv(*qvv9JhIvv+vvOIGyvv}vvtvv9S(fvv9OI<vv+vv#10

h20mm)hfvvGvv+vv"vv?ESvv}vv"vvAvv+qvv?.*vv}vvwvv#GSvvAvvgvv}vv9dIvvZvv(*vv9JvvvDvv+vvqvv?ChIvvZvv(*qvv9JLvvqvv+vvqvv?,
yvvwvv#*vv"vv=vvjvv,CLvvPGyvvJvv+vvavv?pvv,Yvv>

x
GyvvMvvzvvavv?yvv]vv}vv9f<vvtvv9AGyvvJvvZvv(*vv9J|vvjvvz

q
vvqvv?<vv9yvvgvvGvv+vv"vv?

G Svv}vv"vvAvv+vv?.h*vvGvv>fvvOeQLxGyvv}vv9OI,pvv9:!vvwvv}vv9Tfvv"vvOGyvvGvvqvv9a(Drying Shrinkage)

|vv"vvMvvqvv̂l<vv9fvvAvv=vv9QCf
q

GyvvJvvZvv(*vv9J@vvAvvQGvvv~CSvv9Svv9
k

<vvgvv]vv%vv9pvv(b<vvgvv̂pvv,Gyvvtvv9yvv>@vv9Qvvv?
k

pvQGiv9J$v(GFv+v?@vR*vO|v#Lv(GUGyvgvRdGyvJvQGQjyvzv}v9OI|vtv9Q!v?<v}vDv+vzvAv%v9|v#GyvMvQSv9!v?
GyvwvDv+vqv?.h*vWvw

q
v{GyvTvavKGyvMvWv#yvzvMvQSv9!v?Gyv}ovgv9y

n
vGv?SvavJv9

k
|v}vAv9RG

k
yvzvav+v"v?ChGyvAvjvav+v?

<vv9yvvGvv[Gyvv]vvQhQ*vv?yvv}vv"vvh@vvjvvzvvjvv{Gyvv}vvavvQChGyvv%vv(GAChGyvvZvv(J.h*vv}vvwvv#Cf@vvTvvAvvgvv}vv{
GyMQS9!?GywD+q?GyJZ(*9J|#Ohf!(Gf~p,GyAa=+t9JGyJ}q9y?.

G}y+9a

*vv}vvwvv#O|vvHCyvv+vv9aGyvvqvv(:PChGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#pvv,GyvvMvvQSvv9!vv?vvv=vvO*vv{yvvzvvAvvTvvzvv+vvK
GyvvvvDvvvv9!vvvv(j,LvvvvZvvvv(Yvvvv9

k
pvvvv,<vvvv;_vvvv9JG}Q\vvvv+vvvv9JGyvvvvwvvvvDvvvv+vvvvqvvvv?GyvvvvJvvvvQvvvvv?.@vvvvMvvvvq

q
vvvv̂

o
G}yvvvv+vvvv9a

o

G}!vvwvv}vv9ThGyvvAvvWvvt
w
vvuGyvv}vvJvvAvv}vv{GyvvPj*vv}vvwvv#Cf*vvJvvOKLvv;dGyvvAvv+vv=wvvUG}hqyvv,h@vvgvvavv,

|vvtvv9h|vv?
n

G$vvAvvQGAh|vvtvv9h|vv?@vvtvvW
w
vvQFvv+vvOIyvvzvvMvvQSvv9!vv?Gyvv}vvgvv9yvvGvv?.@vvJvvTqvv#Cyvv+vv9aGyvv=vvQh<vv+vvzvv+vv#

Gyvv}vv"vvMvvqvv]vv?Gyvv}ovvgvv9|vv{,hGyvvAvv,:@vvJvv}vv{LvvavvQ@vv5vvv{
m

<vvgvvOvvvQ<vv"vv?GyvvMvvQSvv9!vv?,|vv#|vv+qvvRGJ

G|vAvZv9UGyvav9sv?yvzvMvQSv9!v?|vgvav+v?
k

|vtv9h|v?
n

YvOeCpv]v{.@vR*vOG}yv+v9aGyvqv(:P*v?|vtv9h|v?
G:!vvvvgvvvvavvvv9a,E\vvvv9pvvvv?

k
Eyvvvv)|vvvvtvvvv9h|vvvv?GyvvvvZvvvvOeyvvvvwvvvv"qvvvv%vvvv9CvvvvvDvvvvQvvvvvzvvvvqvvvv?

k
.vvvvv=vvvvO*vvvv{fvvvv#G}yvvvv+vvvv9a

Gyvvqvv(:P*vv?,*vv}vvwvv#GSvvAvvgvv}vv9dCyvv+vv9aGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC,fvv"vvO|vv9*vvwvv(fhFvv(O<vvtvvh
YvOCfvzv)GyvTvavKC|vQG

k
iv+vQ|vtv=v(d.h@

o
v]v9aCyv+v9aGyv=v(yv,<vQh<v+vzv+v#<v}vgvOd0.2%|v#

Gyvvv(Rf,h(0.5%|vvv#GyvvvJvvvGvvv~),hCyvvv+vvv9aGyvvvqvvv(:P<vvv}vvvgvvvOd4 - 3%|vvv#Gyvvv(Rf.*vvv}vvvwvvv#
\vvvN
q

vvvv{
u

|vvv#LvvvQSvvv9!vvv9JCyvvv+vvv9aGyvvv=vvv(yvvv,<vvvQh<vvv+vvvzvvv+vvv#hCyvvv+vvv9aGyvvvqvvv(:P.*vvv}vvvwvvv#Cf@vvvwvvv(f
Cyvv+vv9aGyvvqvv(:PGyvv}vv(Gpvvtvv?yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 14889-2:2006)CSvv;vvv9

k

|vTvAvtv+v}v?Ch|ovJvzvR!v?|vTvJv(<v?fvzv)Gyv=v9QO,ChCyv+v9pv9
k

Yvqv9FvJv+v?.h*v}vwv#Cf@vwv(fCyv+v9a
Gyvv=vv(yvv+vv}vvQGJGyvv}vv(Gpvvtvv?yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 14889-2:2006)Lvv+vv(_vv9

k
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CIvvv9O*vvv?Svvv}vvv+vvvwvvv?ChQpvvv+vvvgvvv?,ChCyvvv+vvv9pvvv9
k

|vvvjvvvRhyvvv?(Fibrillated).@vvv~vhYvvvrG Svvv}vvv"vvvB
Gy}Tz

q
K<zy+9aGyRF9Lp,GyqZ{11.

GyMQS9!?Gyq9Ft?G}OGA

@v}vAvzvxGyvMvQSv9!v?Gyvqv9Fvtv?G}OGAsv(qIn|vtv9h|v?\vjvb@
o
vgv9OdSvBEyv)Cv}v9!v,|vQGJ

svvv(I|vvvtvvv9h|vvv?Gyvvv]vvvjvvvbyvvvzvvvMvvvQSvvv9!vvv?GyvvvAvvvtvvvzvvv+vvvO*vvv?.*vvvAvvv~qE!vvvAvvv9Fvvv%vvv9|vvv#Lvvvzvvv+vvvb|vvv#G Svvv}vvv"vvvB
Gyv=v(Q@v;!vOjhGyvwv(GQ@vRGyv}vwvTqvQhGyvQ|v{hOLv9fGyvTv+vzv+vwv9h|vzvOfhCyv+v9ah|v9Ah<v}vtv9S

IvvZvv(*vv9J:*vvR*vvOfvvzvv)|vv+vvzvv+vv}vvAvvQGJsvvzvv+vvzvv?,vvv}vv9*vv}vvwvv#Cf*vvOLvv{|vv9yvvrh:SvvAvv(!vv+vvB
(Wollastonite)(Sv+vzv+vwv9JGyvwv9yvTv+v(e)pv,GyvMvzvav?.G}yv+v9aG}vvDvQGSvAvgv}v9:

k
$v,E|qv9

|vv#pvv(:PGyvvgvv9yvv,Gyvv}vvAvv9!vv?yvvzvvJvvZvv(dfvvzvv)|vvAvv9!vv?fovvdvv}vv),Ch<vv(yvv,<vvQh<vv+vvzvv+vv#<vvavv(d12

mm@vvtvvQ*vv=vv9
k

yvvzvvAvvavv=vv+vvtvv9JPGJGyvvJvv}vv(:JG}svv{.EP*vv}vvwvv#Yvv>qGyvvMvvQSvv9!vv?pvv,svv(Gyvv>
@vvtvvzvv+vvO*vv?<vv9yvvGvv9P<vv+vv?Ch<vv9yvv]vvNChIvvAvv)<vv9yvvJvvtvv#@vvJvvBGyvv]vvjvvb.pvvgvv"vvOGyvvZvv>xpvv,svv(Gyvv>
@vtvzv+vO*v?@vwv(fGyvMvQSv9!v?PG@v+qv?GyvAvTv(*v?,yvPGsvO*vzvRepvtvbQLtLv9QFv,Lvqv+vryvzvtv9yv>
y]}9fG:|A;AGyA9eq.@Z}v~Gy}9OIy;SAg}9d|#Ohfs]=9f@Tz+Kp(:P*?.

*vv}vvwvv#Cf@vvMvv]vvhGyvvgvv"vv9YvvQGyvv=vv"vv+vv(*vv?Gyvv}vv"vvq
q
vvPI|vv#GyvvMvvQSvv9!vv?Gyvvqvv9Fvvtvv?G}OGA<vvgvvO

GyvvvAvvv+vvv=qvvvUyvvvzvvv}vvvgvvv9yvvvGvvv?<vvv9yvvv=vvvMvvv9Q<vvvJvvvQGQI90OQFvvv?|vvv8vvv(*vvv?yvvv}vvvOI48Svvv9fvvv?.h$vvvPG*vvvJvvvTqvvv#
GyvO*v}v(|v?hGyvMv(GUGyv}v+vwv9!v+vwv+v?,h*vR*v{G:!vwv}v9Th*vMvqv̂GyvRIvr(Creep).h:

@AWd)Gy}9OIp,cQhaGLA=9QGyJQ*u.

@

o
vvv}vvvw

q
vvv#svvv(i|vvvtvvv9h|vvv?Gyvvv]vvvjvvvbhG:!vvvgvvvavvv9aGyvvv}ovvvJvvvTvvv"vvv?yvvvzvvvMvvvQSvvv9!vvv?Gyvvvqvvv9Fvvvtvvv?G}OGA

Gyvvv}vvvavvv9hfvvv?hGyvvv}vvvTvvvzvvvJvvv?<vvv9}yvvv+vvv9a|vvv#GSvvvAvvvgvvv}vvv9d|vvvtvvv9_vvvhCLvvvrhCsvvv{Svvv}vvv9vvvv?hPyvvvx
yvzv}vwv(!v9JGyv=ov"v+v(*v?vv9}SvtvrGyvtvWvQ*v?hGyvGvTv(Q,|vgvav+v?

k
|v"vdvQG

k
Fv}v9yv+v9

k
Yvtv+v;

k
|vJvTqv"v9

k
.

h*ovv"vvAvvHGyvvTvvavvKGyvvgvv9yvv,GyvvGvv(OIGyvv}vvAvv}vvAqvvh<vv9yvvO*vv}vv(|vv?|vv#svv(Gyvv>|vv"vv9Svv=vv?(vvv9yvvqvv(:P|vvDvv;
k
)

h@w(f|az+q?
k

<g9|{@JQ*Q|"9S>(Release Agent).

GyMQS9!?V=&GyWq9p?

*vvvAvvv~Fvvvgvvv{GyvvvMvvvQSvvv9!vvv?GyvvvQsvvv+vvvtvvv?Vvvv=vvv&Vvvvq
q
vvv9pvvv?|vvv#Lvvv;divvv}vvvULvvv+vvv(WQpvvv+vvvgvvv?|vvv#

G}yvvv+vvv9aGyvvv]vvv(Fvvv+vvv?Gyvvv}vvvAvvv(GR*vvv?pvvv+vvv%vvv9,|vvv#OhfCj!vvvtvvvZvvv9f|vvvzvvvJvvv(Xpvvv,svvv(qI|vvvtvvv9h|vvv?
Gyvv]vvjvvb.*vv}vvwvv#@vvZvv"vv+vvh$vvPgGyvvMvvQSvv9!vv?vvv=vvzvv(vvv9JChCyvv(GMVvvQ*vvavv?Cf@vv}vvAvvOvG}yvv+vv9a
<vWvwv{fvQ\v,|v#hFv&Eyv)BLvQ.pvgv"vOE!v9QIGyv(Fv&,pv{fCjLv+v9d*vtvhfvzv)GyvGv9!v>
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Gyvvv}ovvv"vvv9QSvvv+vvvwvvv(f|vvvQFvvv+qvvv9
k

<vvv(\vvv(Mfvvvzvvv)Gyvvv(Fvvv&G6LvvvQ|vvv#OhfCf*vvvAvvvjvvv+qvvvQyvvv(fGyvvv]vvv(A
Gyvvv}vvv"vvvAvvvtvvv{.yvvvzvvv}vvv9OqIGyvvvwvvvDvvv+vvvQ|vvv#GyvvvAvvvavvv=vvv+vvvtvvv9JGyvvv}ovvvJvvvAvvv}vvvzvvv?vvvv9yvvvGvvvOQGfhSvvvavvv(MG}Q\vvv+vvv9J
hG}QYq?Gy}o"9QI.h@W+Q|RGf~IO*D?Cf!T=?!q9PGy](AsO@Z{Ey)80%.

s(Gy>GyMQS9!?Gyg9Ry?

Gy=(y+TA+Q*#
*ovZv"vhsv9yv>fvRdOGFv~|v#<vzv(vv9Jvv=v+vQIh|vGv(qpv?h|vAvWv9<vwv?|vh<vgv]v%v9Gyv=vgv̂

|vv#Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#h*vvAvv~|vvzvv|gpvv,|vv9<vvgvvO<vv9yvvMvvQSvv9!vv?pvv,Gyvv}vv(svvh !vvAvv9L<vv"vv+vv?LvvQSvv9!vv+vv?
CIv9O*v?Gyvzv+vDv+v?(CIv9OjGyvAvQvv+v>GyvZvMvQj)(Monolithic).$v"v9c_v+vr|v#Gyv(IvOGJ

GyvvAvv,@ovvgvvavv,!vv(GIk|vvQvvvR*vv?
k

|vv#GyvvMvvQSvv9!vv?Svv}vv9vvvAvv%vv9<vv+vv#140h300mm,hSvv}vv9vvv?fvvRd

EFv}v9yv+v?@vAvQGhM<v+v#100h300mmhpvtv9
k

yvzv}vAvavzv=v9JGyv=v"v+v(*v?hGyvJvQGQ*v?.h*vAv~whYv{

hFvv%vv,GyvvgvvRd<vv}vvZvvqvv(pvv?|vv#QhG<vvbGyvv=vv(yvv+vvTvvAvv+vvQ*vv#GyvvAvv,@vvZvv=vvK|vvOpvv(!vv?pvv,GyvvMvvQSvv9!vv?.
h@
o
v(Yv{Gyv(IvOGJGyvAv,GQ@vqv9fv%v9fv}v(|v9

k
250mm<v(Yvzv?IvRhyvTv9f(Tongued And

Grooved),yvv]vv}vv9fGyvvAvv}vv(\vvhGyvvZvvJvv+vvK,h*vv}vvwvv#h\vvh@vvTvvzvv+vvKpvv(:PCpvvtvv,IvvTvv>
Gyvvavvzvv>yvvR*vv9OIGyvv}vvAvv9!vv?Gyvv=vv"vv+vv(*vv?.h@vvAvv(pvvQ<vvzvv(vvv9JLvv9Yvv?yvvzvvgvvAvv=vv9Jh!vv%vv9*vv9JGyvvGvvOQGf
hGyvvGvvOQGfGyvvtvv(Svv+vv?hFvvOQGfGyvvJvvQ*vvu.h@

o
vv}vv~GyvvMvvQSvv9!vv?Gyvvtvv9<vvzvv?yvvzvv]vvN(PGJ$vv=vv(W

Gyvv}vvMvvQhWGyvv}vvQ@vvqvvh)GyvvJvv+qvvRGyvvMvv9yvv,<vv9yvvTvv+vv;f|vv#spvv=
nvv{GyvvGvv9P<vv+qvv?|vv#OhfGyvvJvv9Fvv?Eyvv)

QL
u

|vvv+vvvwvvv9!vvv+vvvwvvv,.*vvvzvvvRe<vvvgvvv̂GyvvvAvvvOfvvv+vvv~Gyvvv}vvv|svvvByvvvzvvvtvvv9yvvv>CCvvv"vvv9AGyvvvAvvvWvvv+vvv+vvvOyvvv]vvv}vvv9fOsvvv?
G:SvAvtv9|v?.h*v}vwv#@vav=v+vuE!v%v9AGJOGLvzv+v?hLv9QFv+v?|v=v9VvQIkfvzv)Gyv=v(yv+vTvAv+vQ*v#yvAovWvw

x
v{

Lvv9<vv(QG
k

(Keyed)yvvzvvavv+vv"vv?ChGyvvzvv+vv9Svv?Lvvqvv+vvqvv?Gyvv(Rf.fvvzvv)!vvJvv(
m

<vvO*vv{*vv}vvwvv#GSvvAvvgvv}vv9d
hIvvvOGJGyvvv=vvv"vvv9AChGyvvvMvvvWvvv>ChG vvvvTvvv9AGJG}LvvvQiLvvv9QFvvv+qvvv9

k
,hyvvvZvvvu<vvvavvv9!vvv9JFvvv9pvvv?

(vzy(GMGyG[)<9ya=t?GyOGLz+?<9SAg}9dy(GYu|"9S=?.

GyMQS9!?GyMq+q?
*ovvZvv"vvvhGyvv=vvzvv(cGyvvJvv9Fvv>fvv9OI|vv#LvvQSvv9!vv?Lvvqvv+vvqvv?Ch|vv#LvvQSvv9!vv?!vvWvv9QILvvWvv>

hpvvtvv9
k

yvvzvv}vvgvv+vv9Q*vv#(BS EN 15435:2008)h(BS EN 15498:2008)fvvzvv)GyvvAvv(Gyvv,.*vvAvv(pvvQ
$vvvPGfGyvvv"vvvdvvv9|vvv9f|vvvhCh|vvv#OhffvvvRdIvvvQGQjE\vvv9pvvv,yvvv;SvvvAvvvgvvv}vvv9dvvvvGvvvOQGfOGLvvvzvvv+vvv?
hLvv9QFvv+vv?hsvv(G_vvhFvvOGQ*qvv?fvv"vvO|vvzvv8vv%vv9<vv9yvvMvvQSvv9!vv?.h@vv}vvAvvzvvx<vvgvv̂G}!vvdvv}vv?@vvgvvWvv+vvtvv9

k

fvvvvvQ\vvvvv+qvvvvv9
k

(vvvvvv(Yvvvvvzvvvvv?IvvvvvRhyvvvvvTvvvvv9f)h*vvvvv}vvvvvwvvvvv#Cf@ovvvvv(\vvvvvh|vvvvvhCh|vvvvv#Ohf|vvvvv;Whpvvvvvtvvvvv9
k

yvAv(Yv+vqv9JGyv}vZv"qvgv+v#.vv}v9*v}vwv#Cf@vgvav,Gyv=vzv(vv9JGyv}vGv(qpv?Gyv}vgvRhyv?<vgvQV300
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mmhGyvv}vvZvv"vvgvv?|vv#80%!vvWvv9QILvvWvv>fvv"vvO@vvWvv+vv+vvO$vv9h|vvzvv8vv%vv9<vv9yvvMvvQSvv9!vv?svv+vv}vv?
n

U (U-

value)yzGOGQ@g9Od0.27 W/m2 K.

GyMQS9!?Gy=(y+}+Q*?

Ef
q

\v~Gyv}vQvv=v9JGyvAv,yv~@vAv=vzv}vQ<vgvO(Pre-polymers)Eyv)GyvMvzvav?GyvMvQSv9!v+v?,
h|vv#Cvv~q<vvzvv}vvQI$vvPgGyvv}vvQv

q
vv=vv9Jfvv"vvO@vv+vv=wvvUh@vvZvvz

q
vv>GyvvMvvQSvv9!vv?,*vv}vvwvv#Cf*vvMvvq

q
vv̂

@vvjvvzvvjvv{Gyvv}vv9AhCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fpvv,GyvvMvvQSvv9!vv?Gyvv}ovv"vv]vvGvv?.h@vvWvv}vv{Gyvv=vv(yvv+vv}vv+vvQGJ

Gyvv"vv}vv(PFvv+vv?|vva
q
vv9WGyvvTvvAvv+vvQ*vv#hGyvv=vv(@vv9OG*vv+vv#,hGyvv=vv(yvv+vvTvvAvvQvvvvGyvvTvvAvv+vvQ*vv#.h*vvTvvAvvgvv}vv{Gyvv}vv;W

Gyvv}vvgvvO
q

d<vvQG@vv"vvHG *vv=vv(vvvTvv,hG}vvvQ*vvzvv+vvxvvvvGyvv;@vvwvvU Yvv;MGyvvMvvQSvv9!vv?Gyvv}vvAvv]vvQxQI,
hGyvv}vvAvvWvvdvv+qvv?<vvTvv=vv>Lvv(GUGyvvAvvZvv9svv&Gyvv}vvJvvTqvv"vv?.fvvzvv)!vvJvv(|vvWvv9<vv&,*vv}vvwvv#GSvvAvvgvv}vv9d
Gyv}v;WGyv}vgvO

q
d<v9yv=v(yv+v}vQyvzv}v{AGyvAvGv}v+vzv,yvzvqvGv(GJGyv%v(GFv+qv?(Blowholes)hGyvgv+v(H

(Blemishes)pvv,GyvvMvvQSvv9!vv?Gyvv}vvQFvv+vv?.h@vvWvv}vv{|vv"vvAvvGvv9JGyvvAvvWvv+vv+vvOGyvvMvvQSvv9!vv+vv?Gyvv}vvzvvZvv(svv?
<vv9yvvQG@vv"vvH,@vvGvv%vv+vvRGJGyvvWvv(GQY(G Vvv9QGJGyvv]vv(Fvv+vv?,|vvtvvZvv(QGJGyvv%vv9@vvr...)hGyvvgvv"vv9YvvQ
GyvvvvAvvvvR*vvvv+vvvv"vvvv+vvvv?,hIvvvv9pvvvv9JGyvvvv"vvvv(GpvvvvP.h*ovvvvjvvvva

q
vvvv,Gyvvvv}vvvvgvvvv+vvvv9QGyvvvv=vvvvQ*vvvvavvvv9!vvvv,G}hQh<vvvv,(BS EN

15564:2008)$PgGy}(GO.

|9AGyMQS9!?

Gyvvtvv9fvvOIGyvvgvv9|vv?@vvtvv(d:EPGvvv9fGyvv}vv9A<vv"vv(fvv+qvv?|vv"vv9Svv=vv?yvvzvvWvvQH,pvv{!qvv&*vvwvv(f|vv;Fvv}vv9
k

yvvvAvvvZvvv"vvv+vvvhGyvvvMvvvQSvvv9!vvv?.h*vvvgvvvavvv,Gyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,G}hQh<vvv,(BS EN 1008:2002),

h|vvWvvQhYGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,GyvvOhyvv,(pr BS ISO 12439)IvvOhOnGyvvWvv(GFvv><vv}vv9pvv+vv%vv9
Gyw=Q*A9J.

GyMza9JGyMQS9!+?

@vvvZvvv}qvvv~GyvvvMvvvzvvvavvv9JGyvvvMvvvQSvvv9!vvv+vvv? !vvvAvvv9LLvvvQSvvv9!vvv?<vvvMvvv(GU|vvvgvvv+qvvv"vvv?h<vvvz!vvvTvvv>SvvvgvvvQ
GsvAvZv9Oj.pv9yvMv(GUG}vvDvQC$v}v+qv?$v,fv9OIsv(IGyv}vtv9h|v?hGyvO*v}v(|v?,<v9yvQiv~|v#Cf
GyvvgvvRdGyvvJvvQGQjhGyvvZvv(@vv,hCCvvQGyvvJvvQ*vvuhGyvv}vvdvv%vvQpvv,GyvvMvvQSvv9!vv?Gyvv}vvQFvv+vv?*vv}vvwvv#Cf
@w(f|%}?C*]9

k
.

@vv|LvvPpvv,GyvvJvvTvv=vv9ffvv"vvO@vvJvvO*vvO@vvQvvv+vv>GyvvMvvzvvavv?GyvvMvvQSvv9!vv+vv?svv9<vvzvv+vv?GyvvAvvWvvjvv+vv{Ch
Svv%vv(yvv?Yvv>qhQUqGyvvMvvzvvavv?Gyvv}vv9Fvvgvv?hGyvvMvv(GUGyvv}vvavvzvv(<vv?|vv#GyvvMvvQSvv9!vv?Gyvv}vvAvvZvvzvv=vv?.
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Gyvvgvv9|vv{GyvvQFvv+vvUGyvvPj*vv|CvvQpvv,vvv{$vvPgGyvvMvv(GU$vv(|vvJvvAvv(iGyvv}vv9AGyvvJvvQpvv,GyvvMvvzvvavv?
<gOG|AZ9UGyJZ(*9Jyz}9A.h@gQa$PgGyw}+?<"T=?Gy}9AEy)G S}"B.

!T=?Gy}9AEy)G S}"B

!T=?Gy}9AEy)G S}"B=hRfGy}9AGyJQ|tT(|9
k

fz)hRfG S}"B

Gyvv}vv9AGyvvJvvQpvv,Lvvzvvavv?|vv9$vv(Gyvvwvv}vv+vv?Gyvv}vvAvv=vvtvv+qvv?<vvgvvOCf@vvwvv(fGyvvJvvZvv(*qvv9JsvvO
G|vvAvvZvvBGyvv}vv9AhYvv(:

k
Eyvv)Ivv9yvv?EVvv=vv9YGyvvTvvavvKGyvvGvv9a.*vvTvvAvvgvv}vv{Gyvv}vv9AGyvvJvvQ |vv9$vv?

G Svv}vv"vvBhFvvgvv{GyvvMvvzvvavv?svv9<vvzvv?yvvzvvAvvWvvjvv+vv{.h<vv"vvTvv>|vv"vvMvvqvv]vv?yvvzvv}vv9AEyvv)G Svv}vv"vvBOhf
0.4,pvv{f<vvgvv̂G Svv}vv"vvB:*vvAvv}vv+qvv&<vvWvvwvv{vvv9|vv{.pvvgvv"vvO!vvTvv=vv?|vv9AEyvv)ESvv}vv"vvB@vvgvv9Od
0.4*vv}vv~G Svv}vv"vvBGyvv}vvAvv}vv+qvv&pvvtvvbGyvvqvvQGivv9JGyvv}vvWvvjvv(yvv?Svv9<vvtvv9

k
<vv9yvv}vv9A|vvgvvavv+vv9

k
LvvQSvv9!vv?

vvvDvv+vvqvv?.hfvv"vvOR*vv9OI!vvTvv=vv?Gyvv}vv9AEyvv)G Svv}vv"vvBfvvzvv)0.4@vvZvv=vvKGyvvMvvzvvavv?svv9<vvzvv?yvvzvvAvvWvvjvv+vv{
<vWvwv{|vAvRG*vOyvwv#GyvMvQSv9!v?Gyv}v"v]vGv?Gyv"v9@vGv?@vwv(fCvvDvQ|vTv9|v+v?<vTv=v>@v=vM

q
vQGyv}v9A

GyvvRGFvvO@vv9Qvvv9
k

pvvQGivv9J$vv(GFvv+qvv?.*vv=vv+vv#GyvvWvvwvv{3.9Gyvvgvv;svv?Gyvv"vv}vv(PFvv+qvv?<vv+vv#!vvTvv=vv?Gyvv}vv9AEyvv)
G S}"Bhs(I|t9h|?GywTQyzMQS9!?.

s9<z+?GyAWj+{
@vvZvvrsvv9<vvzvv+vv?GyvvAvvWvvjvv+vv{svv9<vvzvv+vv?GyvvMvvzvvavv?GyvvMvvQSvv9!vv+vv?yvvzvvZvv>xpvv,Gyvvtvv9yvv>Ivv(dCj

@vvTvvzvv+vvK,hQYqvv%vv9<vv"vvGvv9M<vv(Svv9Fvv{*vvOh*vv?ChByvv+vv? RGyvv?GyvvGvv+vv(HGyvv%vv(GFvv+qvv?Gyvv}vvJvvZvv(QI.
*v"v=vjv,Cf@vwv(fGyvMvzvav9J|vAv}v9Svwv?<vJv+vE:@v"vqvZv{CCv"v9AGyv"vtv{ChGyvZv>q.:@vAvzCvQ
svv9<vvzvv+qvv?GyvvAvvWvvjvv+vv{<vv"vvTvv=vv?Gyvv}vv9AEyvv)G Svv}vv"vvBpvvtvvbhE!qvv}vv9C*vv]vv9

k
<vv}vvJvvAvv(iGyvvJvvZvv(*vv9J,

h|vvvtvvv9Svvv%vvv9,h@vvvOQFqvvv%vvv9hVvvvwvvvzvvv%vvv9hE\vvv9pvvv?G \vvv9pvvv9J(Admixtures).h@vvvtvvv9Ssvvv9<vvvzvvv+vvv?
GyvvAvvWvvjvv+vv{pvv,Gyvv}vv(svvh<vv9LvvAvv=vv9Q$vv=vv(WGyvv}vvMvvQhW(Slump Test).*vvdvv%vvQGyvvGvvOhd3.12

Gyvvgvv;svv?<vv+vv#!vvTvv=vv?Gyvv}vv9AEyvv)G Svv}vv"vvBhsvv9<vvzvv+vv?GyvvAvvWvvjvv+vv{<vv9yvv"vvTvv=vv?yvvzvvJvvZvv(*vv9JGyvv}vvwvvTqvvQI
hi+QGy}wTqQIf"O|JA(*9JES}"B|MAzq?.

Gy}9AGyJoQ

@vvgvvAvv}vvOsvv9<vvzvv+vv?@vvWvvjvv+vv{GyvvMvvQSvv9!vv?<vvWvvwvv{vvv=vv+vvQfvvzvv)Gyvv}vv9AGyvvJvvQpvv,GyvvMvvzvvavv?.Ivv+vvE
@vvTvv=qvv>GyvvR*vv9OIpvv,|vvJvvAvv(iGyvv}vv9AGyvvJvvQR*vv9OIk|vvzvvJvv(cvv?pvv,svv9<vvzvv+vv?GyvvAvvWvvjvv+vv{|vv}vv9*vv|Oqj

Ey)$=(WGy}MQhW<Ww{
m

Cv=Qf"OGyt+9Sp,GLA=9Q$=(WGy}MQhW.
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(GyWw{3.9)!T=?GC9AGAQE]G S}"B.

GyvGvOhd3.12Gyvgv;sv?Gyv"v}v(PFv+v?<v+v#!vTv=v?Gyv}v9AEyv)G Sv}v"vBhsv9<vzv+v?GyvAvWvjv+v{
h|vvJvvAvv(iG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj|vv#Yvv"vvrsvv(IGyvv}vvtvv9h|vv?5.42<vv9yvv"vvTvv=vv?yvvJvvZvv(<vv9J
|wTQIhi+Q|wTQI

s9<z+?@Wj+{Workability!vvvvvv(YGAvvvvvvZvvvvvv+vvvvvv9J

(G}fvvvvvvvvdvvvvvvvv}vvvvvvvv,20

mm)

!vvvvvvvvvTvvvvvvvvv=vvvvvvvvv?GC9AE]

G S}"B $vv=vv(Wvvv=vv+vvQ135-

65 mmIvvvvvvvvAvvvvvvvv(i

G Svvvvvv}vvvvvv"vvvvvvB(kg/

m3)

$v=v(W|vAv(Svb25-

75 mmIvvvvvvvvAvvvvvvvv(i

G Svvvvvv}vvvvvv"vvvvvvB(kg/

m3)

$vvv=vvv(W|vvv"vvvMvvvqvvv̂

10-30 mm

IvvvAvvv(iG Svvv}vvv"vvvB

(kg/m3)

285260230i+Q|wTQ7.0

330300270|wTQ

330300265i+Q|wTQ6.0

380350315|wTQ

400360320i+Q|wTQ5.0

460420380|wTQ

500450400i+Q|wTQ4.0

575525475|wTQ
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Vw{GyJZ(*9J

@vvGvvgvv{GyvvJvvZvv(*vv9JGyvv}vvTvvAvvO*vvQIGyvvMvvzvvavv?CvvvDvvQsvv9<vvzvv+vv?yvvzvvAvvWvvjvv+vv{|vv}vv9yvv(GSvvAvvgvv}vvzvvB
IvZv(*v9J|vwvTvQIPGJRhG*v9|v#CFv{!vqvU!vTv=v?Gyv}v9AEyv)G Sv}v"vB.yvwv#!vdvQG

k
}f

@vvvQG<vvvbG Svvv}vvv"vvvBGyvvv}vvv"vvv]vvvHhGyvvvJvvvZvvv(*vvv9JGyvvv}vvvwvvvTvvvQI*vvvwvvv(fCsvvv(i|vvv}vvv9$vvv(fvvvzvvv+vvv&|vvvh
GyvJvZv(*v9JGyv}vOhqQIpv{f

q
GyvJvZv(*v9JGyv}vwvTqvQI@v"vAvHLvQSv9!v?Csv(ifv"vOCv=v9JGyvgv(G|v{

G}LQi.

|t9SGyJZ(*9J

*vv|C
q
vvQ|vvtvv9SGyvvJvvZvv(*qvv9JC*vv]vv9

k
pvv,svv9<vvzvv+vv?@vvWvvjvv+vv{GyvvMvvzvvavv?.h*vv"vv=vvjvv,GSvvAvvgvv}vv9dCvvv=vvQ

|vvtvv9SyvvzvvJvvZvv(*vv9JGyvvMvvWvv"vv?yvv+vvwvv(f|vvAvv;Fvv}vv9
k

|vvhGyvvZqvv>Ivv(dGyvvAvvTvvzvv+vvKh\vv}vv#svv+vv9S

Gyvv}vvtvvavvhGyvvMvvQSvv9!vv,,hPyvvxyvvAvvtvvzvv+vv{|vvJvvAvv(iGyvv}vv9AGyvv]vvQhQjyvvzvvJvvZvv(dfvvzvv)svv9<vvzvv+vv?
@vvWvvjvv+vv{vvv9pvv+vv?.C|qvv9<vv9yvv"vvTvv=vv?yvvzvvJvvZvv(*vv9JGyvv"vv9fvv}vv?,pvvAvvR*vvOGyvvwvv}vv+vv9JGyvvRGFvvOI|vv#Gyvv}vv9OI
Gyv"v9fv}v?(Gyv}v9QI|v#|v"vMv{G:LvAv=v9Q063.0mm)<vWvwv{vv=v+vQ|v#|vAvavz

v
v>Gyv}v9AyvMvzvav?

|vvgvv+vv"vv?|vv#CFvv{Gyvv}vvJvv9pvvdvv?fvvzvv)svv9<vvzvv+vv?GyvvAvvWvvjvv+vv{.hPyvvx}f
v

!vvTvv=vv?|vvTvv9Ivv?GyvvTvvavvKEyvv)
GyvvJvvGvv~yvvzvvJvv=vv+vv=vv9JG}YvvjvvQ@vvwvv(fCvvv=vvQ,hyvv%vvPG@vvAvvavvz

q
vv>|vv9AkCvvvDvvQyvvAvvQ_vv+vv>Svvavv(Ivv%vv9.

h<vv}vv9CfGyvv}vv9AGyvvRGFvvOpvv,GyvvMvvzvvavv?Svv+vv"vvtvv[svv(I|vvtvv9h|vv?GyvvMvvQSvv9!vv?Gyvv}ovv"vv]vvGvv?,pvv{!qvv&|vv#
Gyvv}vvqvv]

q
vv{yvvzvvJvvZvv(dfvvzvv)LvvQSvv9!vv?vvvDvv+vvqvv?Fvv+vvOIGyvv"vv(fvv+vv?GSvvAvvgvv}vv9d

o
Q|vv9dCLvvWvv#Fvv+qvvOI

GyAOQwL.

!T=?GyJZ(*9JEy)G S}"B

|v#CFv{!vTv=v?|vgv+qv"v?|v#Gyv}v9AEyv)G Sv}v"vB,pv{f
q

E!vtv9U!vTv=v?GyvJvZv(*v9JEyv)
G Svv}vv"vvB,GyvvPj*vvR*vvO<vvWvvwvv{_vvQOjvvv;

k
|vv#|vvJvvAvv(iG Svv}vv"vvBhGyvv}vv9A,*vvR*vvO|vv#

svvv9<vvvzvvv+vvv?GyvvvAvvvWvvvjvvv+vvv{.h<vvv}vvv9CfG Svvv}vvv"vvvB$vvv(Gyvvv}vvvwvvv(qfG}ivvvzvvv)Cvvv}vvv"vvv9
k

pvvv,GyvvvMvvvQSvvv9!vvv?pvvv{f
GyMza9JGyj"+?<9 S}"BCvDQvzq?|#GyMza9JGyqt+QI.

EOL9dGy%(GA

*vv}vvwvv#R*vv9OIsvv9<vvzvv+vv?GyvvAvvWvvjvv+vv{<vv{OLvv9dGyvv%vv(GA<vv9yvvQivv~|vv#Cf
q

1%|vv#Gyvv%vv(GApvv,
GyvvMvvQSvv9!vv?Gyvv}vv"vv]vvGvv?*vv|OqjEyvv)!vvtvvZvv9fpvv,svv(I|vvtvv9h|vv?Gyvv]vvjvvb<vv"vvJvv(6%.<vv9yvvAvv9yvv,pvv,
Ivvv9dEOLvvv9dGyvvv%vvv(GA,Svvv+vvvwvvv(f$vvv"vvv9c|vvv(GR!vvv?<vvv+vvv#svvv9<vvvzvvv+qvvv?GyvvvAvvvWvvvjvvv+vvv{GyvvvRGFvvvOIhGyvvvQUq

Gy}JTq#,|t9<{GyqQGi9JGy%(GF+q?Gy"9@G?Gy}QGpt?yt(qI|t9h|?vTQ|Mq
q

]?.
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GLA=9Q$=(WGy}MQhW
*vvTvvAvvgvv}vv{GLvvAvv=vv9Q$vv=vv(WGyvv}vvMvvQhWyvvAvvJvvO*vvOsvv9<vvzvv+vv?GyvvAvvWvvjvv+vv{yvvzvvMvvzvvavv?pvv,Gyvv}vv(svvh.

Ivv+vvE*ovvgvvavv,|vv|VvvQG
k

Fvv+vvOG
k

fvvzvv)GyvvAvv"vv9Svvu|vv#Opvvgvv?(Batch)Eyvv)CLvvQi,yvvwvv"qvv&yvv+vvU
pv9fv;

k
<v9yv"vTv=v?yvzvMvzvav9JGyvGv9pv?FvOG

k
ChGyvQ_v=v?FvOG

k
.h*v"vq

q
vPGLvAv=v9Q$v=v(WGyv}vMvQhW

vvvv}vvv9$vvv(|vvv=vvv+vvv#pvvv,GyvvvWvvvwvvv{3.10.EP@vvv(\vvvhYvvvqvvv+vvvJvvv?Gyvvvtvvv9fvvvOIfvvvzvvv)CQV|vvvTvvvAvvv(*vvv?
h*v}v~Gyv}vMvQhW<v9yvMvzvav?GyvMvQSv9!v+v?pv,Cv;K_v=vtv9J|vAvTv9h*v?,h*vAv~wOb

w
vv{
x

_v=vtv?

25|vvQI<vv9SvvAvvgvv}vv9dsvv]vv+vv>Ob
u

svvavvQg16mm.Ivv+vvE@vvAvv~ERGyvv?Gyvvqvv9Fvv̂|vv#Gyvvavv=vvtvv?
GyvvvDvvv9yvvvDvvv?,h*vvvAvvv~C*vvv]vvv9

k
QpvvvhGyvvv}vvvMvvvQhWfvvv#GyvvvZvvvqvvv+vvvJvvv?yvvvzvvvTvvv}vvv9MyvvvzvvvMvvvQSvvv9!vvv?<vvv9yvvv%vvv=vvv(W.

pv9yv%v=v(WChG:!vMvqv9Vpv,Gyv}vTvAv(i,<v9yv}v+vzv+v}vAvQ,$v(Gyv%v=v(WGyv}vTvGqv{GyvPj*v}vwv#
Cf*vwv(f$v=v(_v9

k
YvJv+vJv9

k
Ch$v=v(Wsv[Ch$v=v(WG!v%v+v9Q.hpvv,Ivv9yvv?$vv=vv(WGyvvtvv[

@vvAvv~Efvv9OIGLvvAvv=vv9QGyvv}vv9OqI,hpvv,Ivv9yvv?$vv=vv(WG:!vv%vv+vv9Q*vvwvv(fGyvvMvvzvv+vvbQ_vv=vv9
k

FvvOG
k

pvv,
|vvgvvdvv~GyvvJvv9:J.Ivv+vvE@vvQGhMGyvvtvv+vv~Gyvv"vv}vv(PFvv+qvv?yvvzvv%vv=vv(W:|vv#YvvqvvQEyvv)25mm

yvvzvvMvvzvvavv9JGyvvGvv9p
q
vv?FvvOG

k
Gyvv}vvTvvAvvgvv}vvzvv?vvvDvv+vvQG

k
pvv,Yvv"vv9fvv?GyvvavvQb,h|vv#10Eyvv)40mm

(svv9<vvzvv+vv?GyvvAvvWvvjvv+vv{Gyvv}vv"vvMvvqvv]vv?)yvv;SvvAvvgvv}vv9dpvv,G}Svv9Svv9JGyvvMvvqvv+vvqvv?GyvvAvvTvvzvv+vvK,h|vv#50

Eyvv)90mm(svv9<vvzvv+vv?GyvvAvvWvvjvv+vv{Gyvv}vvAvv(Svvavv?)yvvzvvMvvQSvv9!vv?Gyvv}vvTvvzvvJvv?Gyvvgvv9O*vv?Gyvv}vvZvv=vv(<vv?|vvh
GyvvQqL,hCvvvDvvQ|vv#100mmyvvzvvMvvQSvv9!vv?PGJsvv9<vvzvv+qvv?GyvvAvvWvvjvv+vv{Gyvv}vvQ@vvqvvgvv?.hfvvzvv)!vvJvv(
!vv}vv(PFvv,,*vv}vvwvv#svv+vv9Ssvv+vv~Gyvv%vv=vv(WGyvvAvv,@vvAvvQGhM<vv+vv#10h175mm,<vv9yvvQivv~|vv#
CfGyvvO

q
svv?hsvv9<vvzvv+qvv?GyvvAvvwvvQGQ@vv"vvMvvqvv̂fvv"vvOvvv;_vvQpvv,|vvGvv9dsvv9<vvzvv+qvv?GyvvAvvWrvvjvv+vv{.pvv9LvvAvv=vv9Q

Gyvvv%vvv=vvv(Wivvv+vvvQ|vvv"vvv9Svvv>yvvvzvvvMvvvQSvvv9!vvv9JGyvvv}vvv%vvv(GICh|vvv#Ohf!vvv(Gfvvv~ChGyvvvMvvvQSvvv9!vvv?PGJ

G:!vvtvvavv9Ypvv,GyvvAvvOQL,*vvZvv"vvqvv&Gyvv}vvgvv+vv9QG}hQh<vv,(EN 206-1:2000)<vvzYvv"vv9aGyvvAvv"vv9Svvu
yvzvMvzvav9JGyvMvQSv9!v+v?<v(GSvav?!vAv9FvHG:LvAv=v9QGJGyv}vgv+v9Q*v?yvzv%v=v(W(GyvGvOhd3.13),

h!vvAvv9FvvH@vv"vv9Svvupvv+vv>(Vebe Consistency)(GyvvWvvwvv{|vv#GLvvAvv=vv9Q|vvMvvQhW|vv+vvwvv9!vv+vvwvv,),
hGyQUq(Compaction)hG:!T+9H(Flow).
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(GyWw{3.10)GLA=9Q$=(WGCMQhW.

GyGOhd13.3CY"9aGLA=9QGJ$=(WGy}MQhW
hpt9

k
yz}(GYq9JG}hQ<+?(EN 2061-1: 2000)

$=(WGCMQhW(mm)Y"r$=(WGCMQhW

40vvvv1S1

90vvvv50S2

150vvvv100S3

210vvvv160S4

2205S5
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GyQUq

@vvvvAvvvvavvvvz
q
vvvv>GyvvvvMvvvvQSvvvv9!vvvv?<vvvvgvvvvOYvvvv=qvvvv%vvvv9pvvvv,Gyvvvvtvvvv9yvvvv>QYqvvvv9

k
 RGyvvvv?GyvvvvqvvvvGvvvv(GJGyvvvv%vvvv(GFvvvv+vvvv?

Gyvvv}vvvJvvvZvvv(QIpvvv,GyvvvMvvvzvvvavvv?svvv=vvv{Cf@vvv=vvvOC<vvv9yvvvAvvv+vvv=qvvvU.Ivvv+vvvE@vvv]vvvgvvvrGyvvvqvvvGvvv(GJGyvvv%vvv(GFvvv+vvv?
GyvvMvvQSvv9!vv?,h@vvR*vvO!vvqvv(P*vvAvv%vv9h@vv"vvMvvqvv̂<vv9yvvAvv9yvv,O*vv}vv(|vvAvv%vv9.pvv,GyvvMvvQSvv9!vv?Gyvv}vvTvvz

q
vvJvv?,

*vvMvvq
q
vv̂!vvtvvZvv9fGyvvQqUGyvvAvv}vv9Svvx|vvhGyvvqvv(:P,hfvvzvv)GyvvMvvQSvv9!vv?Gyvv}vvwvvWvv(pvv?hGyvv}vvQFvv+qvv?,
vvvPyvvxpvv{f

v
fvv+vv(<vv9

k
vvv9yvvqvvGvv(GJGyvv%vv(GFvv+qvv?ChGyvvAvvgvvWvv+vvXfvvzvv)GyvvTvvavvK@ovvgvvOwivv+vvQ|vvtvv=vv(yvv?|vv#

Gyv"v9Iv+v?GyvGv}v9yv+v?h|v#GyvZvgv>Fvgvzv%v9Fv+qvOI<v"vGv9M.yvzv}vTv9fvOIpv,GyvQUq,*v}vwv#Cf
*vvvwvvv(fGyvvvQLq*vvvOh*vvv9

k
<vvv9yvvvOb<vvv9yvvvtvvv]vvv+vvv>yvvv~fvvv}vvv9dGyvvvZvvvjvvv+vvvQI,E:C!qvvv&fvvv9OIk|vvv9@vvvTvvvAvvvgvvv}vvv{

QFqv9Fv9J|vgvO!v+qv?fv9yv+v?GyvAvQOO(Poker Vibrators)hQFqv9Fv9Jfv(GQVLvWv=v+v?(Beam

Vibrators)yvvzvvMvvQSvv9!vv?GyvvwvvAvvzvv+vv?hyvvAvvTvv(*vv?Gyvv=vv;_vv9Jfvvzvv)GyvvAvv(Gyvv,.h@vvTvvAvvgvv}vv{CIvv+vv9!vv9
k

GyvQFqv9Fv9JGyvAv,@vDv=vvBfvzv)Gyvtv9yv>fv"vO|v9*vwv(fGyvAvTvzv+vKvvDv+vqv9
k

FvO
q
G
k

,<vJv+vE:*vTv}vK
<}QhQGyQFq9F9JGy}gO!+?.

h*vv}vvwvv#svv+vv9SOQFvv?GyvvQUGyvv}ovv"vvGvvRI<vvwvv}vv+qvv?|vvgvv+vv9Q*vv?|vv#Gyvvgvv}vv{<vv9LvvAvv=vv9Qfvv9|vv{
G:Q@vvZvv9U.pvvqvv,$vvPGG:LvvAvv=vv9Q*vvTvv}vvKyvvgvv+vv"vv?LvvQSvv9!vv+vv?_vv9RFvv?<vv9yvvTvvtvv(W|vv#svv}vvhEyvv)
BLvQ.h*vgvav,hRfGyvMvQSv9!v?Gyv}vJvAv(GIpv,Gyvtv}vhG}Lvqv̂fv"vO@vTv(*v?SvavJv%v9|vtv9Q!v?

k

<vvvgvvv+qvvv"vvv?|vvvQYvvv(Yvvv?<vvvWvvvwvvv{vvvv9|vvv{fvvv9|vvv{
n

G:Q@vvvZvvv9U.EP*vvv=vvvzvvvkfvvv9OIkfvvv9|vvv{G:Q@vvvZvvv9U

yzMQS9!?PGJs9<z+q?GyAWj+{Gy}A(qSa?!J(9.0.

GLA=9QGJGy}wg=9JhG}Sa(G!9JGyMQS9!+?

yvvvzvvv}vvvJvvv9pvvvdvvv?fvvvzvvv)\vvv=vvvbFvvv(OIGyvvvMvvvQSvvv9!vvv?,*vvv"vvv=vvvjvvv,CLvvvPfvvv+vvv"vvv9JGLvvvAvvv=vvv9Q|vvv}vvvDvvvzvvv?
hE!vv]vv9Fvv%vv9<vvdvvQha|vv]vv=vv(_vv?hGLvvAvv=vv9Q$vv9|vv#Ivv+vvEsvv(I|vvtvv9h|vv?Gyvv]vvjvvb<vvgvvOGyvvqvvAvvQI
Gyvv}vv"vv9Svv=vv?3Ch7Ch28*vv(|vv9

k
.@
o
vv}rvv~

n
Gyvvtvv(Gyvv>Gyvvqvv(:P*vv?G}Svvavv(G!vv+vv?hGyvv}vvwvvgqvv=vv?(GyvvWvvwvv{

3.11)<vvavv=vvtvv9J|vvhQFqvv%vv9*vvOh*vv9
k

Ch|vv+vvwvv9!vv+vvwvv+vv9
k
.C|qvvvvvv9<vv9yvv"vvTvv=vv?yvvzvvObGyvv+vvOhj*vvAvv~|vv{A

|vvwvvgvv>100mm<vvavv=vvtvvAvv+vv#|vvAvvTvv9h*vvAvv+vv#,h*vvAvv~wOc
w

vvv{
q

_vv=vvtvv?25|vvQI<vvtvv]vv+vv>QU
u

|vgv+v9Qj!v%v9*vAv&<vWvwv{|vQ<vhh_v(d\vzvgv&25mm.*v}vwv#Cf*vwv(fGyvQLGyv}v+vwv9!v+vwv,
<vav9hyv?QL

u
ChQFqv9L*vgv}v{<v9yv%v(GAGyv}v]vjv(W(Pneumatic).@vAv~@vTv(*v?GyvMvzvav?<vgvO

Pyvx<v9yv}v9yvH|vhGyvtv9yv>,h*vAv~E!v]v9LGyv}vwvgv=v9JhG}Svav(G!v9Jpv,cvQha|v]v=v(_v?
GyvvQ_vv(<vv?hOQFvv9JGyvvJvvQGQIyvv}vvOI24Svv9fvv?,Cvv~*ovvqvvx

w
Gyvvtvv9yvv>,h*vvAvv~E!vv]vv9LGyvvMvvQSvv9!vv?

@JBSaKGy}9Af"OGyOQF?18vvvv20OQF?|8(*?IA)Gy(sBGy}az(Hy;LA=9Q.
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@vvTvvAvvgvv}vv{GLvvAvv=vv9QGJGyvvMvvQSvv9!vv?Gyvv}vvgvv+vv9Q*vv?G}hQh<vv+vv?CSvvavv(G!vv9J<vvtvvavvQ150mm

hGQ@vvqvv9Y300mm:|vvwvvgvv=vv9J,vvv(fG}Svvavv(G!vv9J@vv}vv+vv{ fvvavv9A!vvAvv9FvvHCvvvDvvQG!vvAvvdvv9|vv9
k

yvvgvv+qvv"vv9JLvvQSvv9!vv+vv?|vvAvvWvv9<vv%vv?GSvv}vv+vv9
k
.<vv9yvv"vvTvv=vv?yvvMvvQSvv9!vv?|vvgvv+qvv"vv?pvv{f

v
svv(I|vvtvv9h|vv?Gyvv]vvjvvb

Gyvv}vv}vv+vvRIGyvv}vvJvvOqOI<vv9LvvAvv=vv9QG}Svvavv(G!vv?$vv,Csvv{|vv#@vvzvvxGyvv"vv9@vvGvv?|vv#GLvvAvv=vv9QGyvv}vvwvvgqvv>
Gyvv}vvwvv9pvvr.}Yvv"vv9asvv(qI|vvtvv9h|vv?Gyvv]vvjvvb(FvvOhd3.14)Q|vvR|vv#Qsvv}vv+vv#(fvvzvv)Svv=vv+vv{
Gyv}vDv9dC 20/25)*vWv+vQGyvQsv~G}hdGyv}vTvAvgv}v{pv,vv(OGJGyvAvZv}v+v~Gyv=v"v+v(jG}hQh<v+v?
Eyvvv)svvv(I|vvvtvvv9h|vvv?Gyvvv]vvvjvvvbGyvvv}vvv}vvv+vvvRIG}Svvvavvv(G!vvv+vvv?,hGyvvvQsvvv~GyvvvDvvv9!vvv,Eyvvv)|vvvtvvv9h|vvv?Gyvvv]vvvjvvvb
Gy}}+RIy}wg>150mm.

O*}(|?GyMQS9!?
fvvzvv)GyvvQivv~|vv#CfGyvvMvvQSvv9!vv?Fvv+qvvOIGyvv"vv(fvv+vv?hFvv+qvvOIG:Q@vvZvv9UhPGJ|vvJvvAvv(i

ESvv}vv"vvBvvv9amh!vvTvv=vv?|vv"vvMvvqvv]vv?|vv#Gyvv}vv9AEyvv)G Svv}vv"vvB@vvAvvZvvrfvv9OIk<vv9yvvO*vv}vv(|vv?,pvv{f
q

GyvMvQSv9!v?*v}vwv#Cf@vAvgvQqVyvgv(G|v{Lv9QFv+v?@ovTv=qv>GyvAvO$v(Q,Ch*v}vwv#Cf@vwv(fpv,
Ivv9:J|vvgvv+qvv"vv?fvvQ\vv?

k
yvvzvvAvvqvvwvvxGyvvOGLvvzvv,Gyvv"vv9@vvH|vv#@vvqvv9fvv{Gyvvtvvzvv(j|vvhGyvvTvv+vvzvv+vvwvv9|vvDvv;

k
.

h*vvvJvvvOqOGyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,G}hQh<vvv,(BS EN 206-1:2000)|vvvAvvvavvvz
q
vvv=vvv9J|vvv(GYvvvqvvv9J

h|w(!9Jh@Qv+>hE!A9LhL(GUGyMQS9!?.

(GyWw{3.11)GLA=9QG}Sa(G!?hGCwgq>.
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GyGOhdQs~3.14CY"9a|t9h|?Gy]jbyzMQS9!?GywD+q?hGyMQS9!?GyMq+q?Gy(Rf

CY"9a|t9h|?Gy]jbyzMQS9!?GywD+q?

C8/10C12/15C16/20C20/25C25/30C30/37C35/45C40/50

C42/55C50/60C55/67C60/75C70/85C80/95C90/105C100/115

CY"9a|t9h|?Gy]jbyzMQS9!?GBq+q?Gy(Rf

LC8/9LC12/13LC16/18LC20/22LC25/28LC30/33LC35/38LC40/44

LC45/50LC50/55LC55/60LC60/66LC70/77LC80/88

|;Id9J:

pvv,vvv{Yvv"vvr|vvtvv9h|vv?\vvjvvb,@vvWvv+vvQG}Qsvv9eEyvv)|vvtvv9h|vv?GyvvwvvTvvQ<vvgvv}vvQ28*vv(|vv9
k

<vv9yvv}vv+vvjvv9<vv9Svvwvv9dvvv}vv9@vv~@vvJvvO*vvO$vv9<vv9LvvAvv=vv9QG:Svvavv(G!vv?<vvtvvavvQ150mm+300mm

hGLA=9QGywg>150mmfz)GyAQ@+>.

$G(eGyw=Q*A9J

vvDv+vQG
k

|v9@v(FvOGyvwv=vQ*vAv9Jpv,GyvAovQH,yvwv#*vgvAv}vO|vgvOqd$vGv(eGyvwv=vQ*vAv9Jfvzv)
GyvvvMvvvQSvvv9!vvv?fvvvzvvv)|vvvJvvvAvvv(iGyvvv}vvv+vvv9gGyvvvGvvv(pvvv+qvvv?|vvv#Gyvvvwvvv=vvvQ*vvvAvvv9JGyvvvPGFvvv=vvv?.hyvvv%vvvPGpvvv{f

q
hFvvv(O

vv=vQ*vAv9JGyvZv(O*v(eChGyv}vjv"vR*v(epv,Gyv}vJvzv(d$v(CvvDvQLvavQG
k

|v#vv=vQ*vAv9JGyvwv9yvTv+v(e
ivvv+vvvQGyvvvtvvv9<vvvzvvv?yvvvzvvvPh<vvv9f!vvvTvvv=vvv+vvv9

k
.Ivvv+vvvE@vvvAvvvqvvv9fvvv{Gyvvvwvvv=vvvQ*vvvAvvv9JGyvvvPGFvvv=vvv?|vvvhCyvvv(|vvv+vvv"vvv9JCvvv;Cvvv+vvv?

Gyvvvwvvv9yvvvTvvv+vvv(e(C3A)pvvv,fvvvGvvv+vvv"vvv?G Svvv}vvv"vvvBGyvvv}vvvAvvvZvvvz
q
vvv=vvv?,|vvv"vvvAvvvGvvv?

k
vvvv=vvvQ*vvvAvvv9JCyvvv(|vvv+vvv"vvv9J

Gyvvvvwvvvv9yvvvvTvvvv+vvvv(e(Calcium Sulphoaluminate)G @vvvvQ!vvvvGvvvv+vvvvB(Ettringite),h@vvvvWvvvvj
x
vvvv{$vvvvPg

Gyvv}vv9OIIvvGvv}vv9
k

Cvvv=vvQ|vv#Cyvv(|vv+vv"vv9JCvv;Cvv+vv?Gyvvwvv9yvvTvv+vv(eG}Yvvzvv+vv?,EP*vvTvv=qvv>$vvPGG:!vvAvvqvv9N
GyvAvWvt

w
vuh!vtvZv9fsv(IGyv}vtv9h|v?hGRO*v9Osv9<vzv+v?GyvAvgvQqVyv%vGv(evv=vQ*vAv9J:Ivu.h*vgvAv}vO

GSvvAvv}vvQGQGyvv%vvGvv(eyvvzvvwvv=vvQ*vvAvv9Jfvvzvv)IvvQvvv?Gyvv}vv+vv9gGyvvGvv(pvv+vv?GyvvJvv9|vvzvv?yvvzvvwvv=vvQ*vvAvv9J,hpvv,
<vvgvv̂GyvvJvv9:J,pvv{f

q
@vvWvvwvv{G @vvQ!vvGvv+vvBGyvv}vvAvvzLvvQsvvO:*vvdvv%vvQLvv;dGyvvgvvWvvQ*vv#fvv9|vv9

k

G}hyvv)|vv#fvv}vvQGyvvMvvQSvv9!vv?.*ovv;InvveCIvv+vv9!vv9
k

@vvWvvw
q
vv{G @vvQ!vvGvv+vvBGyvv}vvAvvzLvvQpvv,GyvvMvvQSvv9!vv?

|vvTvv=vvtvv?GyvvZvv"vvhGyvvAvv,@vv}vvB|vvgvv9yvvGvvAvv%vv9<vv9yvv=vvMvv9Q,Chfvv"vvO|vv9@vvQ@vvqvvhOQFvv?IvvQGQIGyvvMvvQSvv9!vv?
GyvvwvvAvvzvv+vv?<vvWvvwvv{|vvqvvQWLvv;dfvv}vvzvv+vv?Gyvv}vvgvv9yvvGvv?pvv,Gyvv}vv(svvh.h*vv}vvwvv#Cf*vvwvv(fGyvvAvvO$vv(Q
<vvv%vvvGvvv(evvvv=vvvQ*vvvAvvv9JGyvvv}vvvjvvv"vvvR*vvv(eCvvvvDvvvQLvvvavvvQG

k
}!vvv&svvvO@ovvv%vvv9Fnvvv~rSvvv+vvvzvvv+vvvwvvv9JGyvvvwvvv9yvvvTvvv+vvv(epvvv,

GyvMvQSv9!v?Gyv}vgv9yvGv?C*v]v9
k
.pv+vMvq

q
v̂GSvAvgv}v9dG Sv}v"vBGyv=v(Q@v;!vOjGyv}vtv9heyvzvwv=vQ*vAv9J
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Ch@vvQvvv+vv=vv9J|vv#G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjhGyvvQ|vv9OGyvv}vvAvvavv9*vvQ(Q|vv9OGyvv(svv(OGyvv}vvTvvJvv(b)Ch
Lv=vEGyvqvQfGyvgv9yv,Gyv}vJvGv>LvavQ$vGv(eGyvwv=vQ*vAv9Jpv,GyvMvQSv9!v?Fv+vOIG:Q@vZv9U.

h@vvAvvavvzvv>GyvvMvvQSvv9!vv?Ivv}vv9*vv?yvvzvvTvvavvKpvv,Ivv9dhFvv(O@vvQGvvv+vvR|vvQ@vvqvvgvv?|vv#Gyvvwvv=vvQ*vvAvv9J
GyvvPGFvv=vv?.@vv(YqvvrGyvv(Cvv+vvtvv?(CEN/TR 15697: 2008)Gyvv}vvgvv9*vv+vvQGyvvAvv,@vvR*vvO|vvtvv9h|vv?Gyvv"vvTvv+vvH
G S}"A,y%G(eGyw=Q*A9J.

vvv}vv9@vvZvvr|vv|SvvTvv?<vvJvv(KGyvv=vv"vv9Apvv,!vvWvvQ@vv%vv9GyvvMvv9Yqvv?(BRE Special Digest

1:2005)G:IvAv+v9_v9JGyv;R|v?yvzvJv+vzv(yv?OhfIvOhKGyvAvO$v(QGyv"v9Fv~fv#Gyvwv=vQ*vAv9J,
<v}v9pv+v&GyvWvwv{G}SvQYyvzv%vGv(eGyvPj*vAvWvwv{pv+v&|ovQvv>GyvDv(|v9Sv+vB(Thaumasite).

hsvvvOCC
q
vvvQ$vvvGvvv(eGyvvvwvvv=vvvQ*vvvAvvv9JGyvvv}vvvWvvvw

q
vvv{yvvvzvvvDvvv(|vvv9Svvv+vvvB<vvvWvvvwvvv{Lvvvavvv+vvvQpvvv,G}Svvv9Svvv9J

GyvvMvvQSvv9!vv+vv?,hGyvv=vv"vv)GyvvAvvJvvAvv+vv?(Substructures)<vv}vv9pvv+vv%vv9<vvgvv̂GyvvGvvTvv(QGyvv}vv(Fvv(OIfvvzvv)
GyvvvavvvQ*vvvuGyvvvTvvvQ*vvvh(M5)pvvv,Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI.Ivvv+vvvE*vvvwvvv(f$vvvPGGyvvv"vvv(Y|vvv#$vvvGvvv(e
Gyw=Q*A9JCvDQp9fz+q?f"OOQF9JIQGQIOhf15OQF?|8(*?.

|t9h|?GyZt+h
@vwv(fGyvMvQSv9!v?Gyv]vgv+vqv?hGyv"qvqv(PIfvzv)hFv&GyvMvZv(UfvQ\v?

k
:|vAvZv9UGyv}v9A

pv,Gyv}vTv9|v9JGyvWnvgvQ*v?hGyvWvtv(b.fv"vOIvOhKGyvAqvGv}vO*vAv}vOqOGyvGvzv+vOGyv}vAvWvw
x
v{|vTv=v=v9

k

\vvQQGyvvZvvtvv+vvh.*vvMvvqvv̂GSvvAvvgvv}vv9dGyvvgvv"vv9YvvQGyvv}vvOLvvzvv?yvvzvv%vv(GAGyvvAvv,@vv"vvAvvH|vvTvv9|vv9Jivv+vvQ
|vTvAv}vQIpv,GyvMvQSv9!v?|vMv9_vQn\vQQGyvZvtv+vhGyvTvavJv,.h@vwv(fGyvMvQSv9!v?fvQ\v?<vWvwv{
Lvv9Uyvv]vvQQGyvvZvvtvv+vvhLvv;dGyvv+vv(|vv+vv#G}hyvv+vv#|vv#GyvvAvvZvvz

q
vv>Gyvv}vv=vvw

q
vvQ.h@

o
vvgvvOG FvvQGAGJ

Gyvv(svv9Fvv+vv?|vv#GyvvZvvtvv+vvh\vvQhQ*qvv?fvv"vvO|vv9@vvwvv(fGyvvMvvQSvv9!vv?GyvvGvvO*vvOIfvvQ\vv?yvvzvvMvvavvQhPyvvx
<vv9yvvAvvzvvvO|vv#fvvOeG!vvMvvqvv9VOQFvv?IvvQGQIGyvvMvvzvvavv?OhfGyvvMvv}vvUOQFvv9J|vv8vv(*vv?,IvvAqvv)
<vvvzvvv(Zsvvv(I|vvvtvvv9h|vvv?svvvOQ$vvv92|vvv+vvvjvvv9<vvv9Svvvwvvv9d.h*vvvWvvv+vvvQGyvvvwvvv(OG}hQh<vvv,Qsvvv~2(BS EN

1992-1-1:2004)Eyvv)CQ<vvgvv?|vvTvvAvv(*vv9J|vv#CYvv"vv9aGyvvAvvgvvQVXF1Eyvv)XF4,pvv,|vv9
*Agz

q
u<9yAO$(QGy"9F~f#GyAG}OhGyPh<9f(GyGOhd3.16).

|t9h|?GyJQ*u
:@

o
vv=vvOjGyvvMvvQSvv9!vv?Cj!vvtvvZvv9f|vvzvvJvv(Xpvv,Gyvv}vvAvv9!vv?IvvAvv)GyvvOQFvv?250|vv8vv(*vv?,

yvwv#fv"vOhYv(yv%v9Eyv)450OQFv?|v8v(*v?,hGfvAv}v9OG
k

fvzv)pvAvQIGyvAvTvMv+v#,svO@v"vMvqv̂
Gyvv}vvAvv9!vv?Eyvv)Gyvv"vvZvvr,C|vv9fvv"vvOGyvvOQFvv?600|vv8vv(*vv?@vvqvvtvvOGyvvMvvQSvv9!vv?|vvgvvdvv~|vvAvv9!vvAvv%vv9.yvvwvv#
yvvwvv(fGyvvMvvQSvv9!vv?fvv9R:

k
Fvv+vvOG

k
,pvv{fOQFvv?GyvvJvvQGQIpvv,IvvQ*vvu<vv"vv9ALvvQSvv9!vv,svvO@vvJvvAvv9L
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Eyv)CQ<vhSv9fv9JyvAvQ@vqvhEyv)650OQFv?|v8v(*v?@vJvBSvavKGyvMvQSv9!v?<vMv}vTv+v#mm.

(GyWw{3.12)

(GyWw{3.12)<Qhp+{/JabOQF?GAQGQIp,LQS9!?vD+q?|gQq\?yzJQ*uCOI60Os+t?.

*vvTvv=qvv>@vvzCvv+vvQGyvvJvvQGQIpvv,GyvvMvvQSvv9!vv?IvvOhK@vvjvv+qvvQGJpvv,Gyvvzvv(fEyvv)Gyvv(QOjfvv"vvO
GyvvvOQFvvv?300|vvv8vvv(*vvv?,hEyvvv)GyvvvQq|vvv9Ojfvvv"vvvOGyvvvOQFvvv?600|vvv8vvv(*vvv?,hEyvvv)Gyvvv=vvv"qvvv,Gyvvv}vvvZvvvqvvvQq

(Buff)fv"vOGyvOQFv?1000|v8v(*v?.pvzvzvJvZv(*v9JGyv}vTvAvgv}vzv?pv,GyvMvQSv9!v?@vzCv+vQvv=v+vQpv,
|vvtvv9h|vv?GyvvJvvQ*vvu.Ivv+vvE*vv}vvwvv#Cf@vv|OqjIvvZvv(*vv9JGyvvJvvGvvQGyvvwvvzvvTvv,COGAkCpvv]vv{svvzvv+vv;

k

|vv#GyvvjvvQG!vv+vvBhGyvvZvvMvv(QGyvv}vvwvvTqvvQIG}LvvQiGyvvAvv,@vvAvvWvvd
q
vv)<vvTvv=vv>GyvvAvv}vvOwOGyvvAvvqvv9\vvzvv,,

<v9yv"vTv=v?yvzvJv}v9*v?|v#GyvJvQ*vu.pvgv"vO|v9*vR*vOGyvjvav9AGyvMvQSv9!v,pv(bpv(:PGyvAvTvzv+vKfvzv)
40mm,pv{f

v
@vTvzv+vJv9

k
Cv9!v(*qv9

k
<v}vgvOf|ovAv}vO

x
O*vgvav,Iv}v9*v?E\v9pv+v?yvzvAvTvzv+vKGyv=v"v+v(j.C|vv9

<v9yv"vTv=v?Eyv)GyvMvQSv9!v?Gyv}ovZv"qvgv?<vJvZv(*v9JLvqv+vqv?,pvTv+vwv(fyv%v9COGACpv]v{vvDv+vQG
k

pv,
|t9h|?GyJQ*uyw{

u
|#GygRdhGyAWd,<T=>L(GY%9GyJQGQ*?Gy}JT"q?.

GyvvMvvQSvv9!vv?Gyvv}vvZvv"qvvgvv?|vv#Ohf|vv(GOfvv]vv(*vv?$vv,|vv#GyvvZvv"vvr(Class A1)<vv9yvv"vvTvv=vv?
yvvvzvvvAvvvqvvv9fvvv{|vvvhGyvvvJvvvQ*vvvu.hpvvv,Ivvv9dGVvvvAvvv}vvvzvvvBGyvvvMvvvzvvvavvv?fvvvzvvv)CvvvvDvvvQ|vvv#1%|vvv#Gyvvv}vvv(GO
Gyg](*?,p{f

v
Gy}9OISAAaz

q
>GLA=9QG

k
<JT>Gy}g+9Q(BS EN 13501-1:2007).
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Gy%G(eGyw+}+9F,hGyAQHGygOhG!+?
@vvgvvAvv}vvO|vvtvv9h|vv?GyvvMvvQSvv9!vv?Gyvv}ovv"vv]vvGvv?yvvzvv%vvGvv(eGyvvJvv}vv]vv,<vvWvvwvv{vvv=vv+vvQfvvzvv)Fvv(OI

GyvvMvvQSvv9!vv?,<vv9yvvQivv~|vv#CfE\vv9pvv?Lvv=vvEGyvvqvvQfGyvvgvv9yvv,Gyvv}vvJvv=vvJvv>ChGyvvQ|vv9OGyvv}vvAvvavv9*vvQ
(Q|vv9OGyvv(svv(OGyvv}vvTvvJvv(b)@vvR*vvO|vv#Gyvv}vvtvv9h|vv?yvv~Ivv}vv9V.h@vvgvvO

w
GyvvMvvQSvv9!vv?Gyvv}ovvZvv"qvvgvv?

<vvJvvZvv(*vv9JGyvvJvvGvvQGyvvwvvzvvTvv,CvvvDvvQfovvQ\vv?yvvzvv%vvGvv(eGyvvJvv}vv]vv,|vv#GyvvMvvQSvv9!vv9JGyvv}ovvZvv"qvvgvv?
<vvvJvvvZvvv(*vvv9JCLvvvQi.h@vvvJvvvO

v
O|vvvtvvv9h|vvv?GyvvvMvvvQSvvv9!vvv?Gyvvv}vvv"vvv]vvvGvvv?yvvvzvvv%vvvGvvv(eGyvvvwvvv+vvv}vvv+vvv9Fvvv,<vvvQsvvv~

GyvvvZvvv"vvvrGyvvvwvvv+vvv}vvv+vvv9Fvvv,GyvvvAvvvZvvv}vvv+vvv}vvv,GyvvvPj*vvvAvvvQGhM<vvv+vvv#(DC1):|vvvtvvv9h|vvv?|vvv"vvvMvvvqvvv]vvv?Eyvvv)
(Dc4):|vvtvv9h|vv?|vvQ@vvqvvgvv?.*vvJvvTvv>GyvvZvv"vvrGyvvwvv+vv}vv+vv9Fvv,GyvvAvvZvv}vv+vv}vv,Gyvv}vvavvzvv(HyvvzvvMvvQSvv9!vv?

<vGv}vh@vzCv+vQGJ|vJvAv(iGyvAvQ<v?|v#Gyvwv=vQ*vAv9Jh_v=v+vgv?Gyv}v+v9gGyvGv(pv+v?hfv}vQG:SvAvMvOGe
Gy}A(shyz}=")(Bre Special Digest 1:2005).

Ef
v

@vJvO*vOGyvZqv"vrGyvwv+v}v+v9Fv,GyvAvZv}v+v}v,Gyv}vavzv(HyvzvMvQSv9!v?pv,<v+v8v?@vQ<v?|vgv+qv"v?
$vvvv,fvvvv}vvvvzvvvv+vvvv?|vvvv#Cvvvv;K|vvvvQGIvvvv{.Gyvvvv}vvvvQIvvvvzvvvv?G}hyvvvv)$vvvv,@vvvvJvvvvO*vvvvOYvvvv"vvvvrGyvvvvwvvvv=vvvvQ*vvvvAvvvv9J
GyvvAvvZvv}vv+vv}vv,yvvzvv}vv(svvh(Ds),h$vv(@vvZvv"vv+vvr|vv#Lvv}vvTvv?|vvTvvAvv(*vv9J|vv=vv"vv,<vvWvvwvv{QFvv+vvTvv,
fvvzvv)|vvJvvAvv(iGyvvwvv=vvQ*vvAvv9Jpvv,GyvvAvvQ<vv?h/Chpvv,Gyvv}vv+vv9gGyvvGvv(pvv+vv?.E!qvv&*vvzLvvPpvv,GyvvJvvTvv=vv9f
@vvQGvvv+vv>vvv=vvQ*vvAvv9JGyvvwvv9yvvTvv+vv(ehC*vv]vv9

k
vvv=vvQ*vvAvv9JGyvv}vvjvv"vvR*vv(ehGyvvZvv(O*vv(eG}vvvDvvQPh<vv9!vv9

k
,

hhFvv(OGyvvwvvzvv(Q*vvOGJhGyvv"vvAvvQGJpvv,Ivv9dvvv9fGyvvQsvv~Gyvv%vv+vvOQhFvv+vv"vv,(Ph)Csvv{|vv#5.5
(I}],).

Gyvvv}vvvQIvvvzvvv?GyvvvDvvv9!vvv+vvv?$vvv,@vvvJvvvO*vvvOGyvvv=vvv+vvv8vvv?Gyvvvwvvv+vvv}vvv+vvv9Fvvv+vvv?GyvvvgvvvOhG!vvv+vvv?yvvvAvvvZvvv"vvv+vvvrGyvvvMvvvQSvvv9!vvv?
(Acec).Iv+vE@v|OqjcvQhaGyvAvQHGyvgvOGFv+v?vv9yvJv}v(\v?(PhGyv}v"vMvqv]v?)Gyv}v(Fv(OI

ivv9yvv=vv9
k

pvv,|vv(GsvvhGyvvJvvtvv(dGyvv=vv"vv+qvv?(Brownfield)h/ChGyvv}vv+vv9gGyvvGvv(pvv+vv?Gyvv}vvAvvJvvQqvvv?Eyvv)
@vvZvv"vv+vvr(Acec)CvvvDvvQYvvQG|vv?.pvv9yvv}vv9AGyvvQGvvvO$vv(CvvvDvvQGfvvAvvOG:

k
,h*vv|OqjEyvv)@vvZvv"vv+vvr

Csvv{VvvOI.h@vvAvvQGhMCYvv"vv9aGyvv=vv+vv8vv?Gyvvwvv+vv}vv+vv9Fvv+vv?GyvvgvvOhG!vv+vv?yvvzvvMvvQSvv9!vv?|vv#(Ac1):G}svv{
fvvOhG!vv+vv?Eyvv)(Ac5):G}vvvDvvQfvvOhG!vv+qvv?,|vv=vv"vv+vv?

k
fvvzvv)@vvQGvvv>vvv{

u
|vv#Yvv"vvrGyvvwvv=vvQ*vvAvv9J

GyAZ}+},hIQv?Gy}+9gGyG(p+?hGyvvvvQs~Gy%+OQhF+",(Ph).

*ovvvJvvvOqOGyvvvZvvv"vvvrGyvvvwvvv+vvv}vvv+vvv9Fvvv,GyvvvAvvvZvvv}vvv+vvv}vvv,(Dc1)Eyvvv)(Dc4)!vvv(fvvv+vvv9JGyvvvMvvvQSvvv9!vvv?
Gyvvv}vvvavvvzvvv(<vvv?yvvv}vvvtvvv9h|vvv?Gyvvv%vvvGvvv(eGyvvvwvvv+vvv}vvv+vvv9Fvvv,.pvvv%vvv(*vvvAvvvJvvvOvO|vvv#Yvvv"vvvrGyvvvvvvv(Acec)yvvvzvvvAvvvQ<vvv?

<vv9:VvvAvvQGc|vvhGyvvgvv(G|vv{Gyvv}vvQ@vv=vvavv?<vv9yvvMvvQSvv9!vv?,vvvtvv+vv9SGyvv}vvtvvavvhhGyvvgvv}vvQG:SvvAvvDvv}vv9Qj

Gyv}ovR|vh(|v9Fv?fv9e|vDv;
k
).<v9fvAv=v9QCf

v
$v"v9cCQ<vgv?CYv"v9avv+v}v+v9Fv+v?@vZv}v+v}v+qv?pvtvb|vtv9<v{

Lvvv}vvvTvvv?CYvvv"vvv9ayvvvzvvvvvvv(Acec),yvvvPGyvvvzvvvZvvv"vvvrG}vvvvDvvvQVvvvOI|vvv#Gyvvvvvvv(Acec),Cj(Ac5),
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$vvv"vvv9cEFvvvQGAGJhsvvv9Fvvv+qvvv?E\vvv9pvvv+qvvv?(Apms)*vvv}vvvwvvv#@vvv(Yvvv+vvvqvvv%vvv9yvvv}vvvtvvv9h|vvv?GyvvvdvvvQhaG}vvvvDvvvQ
fvvvOhG!vvv+qvvv?.fvvv9OI@vvvwvvv(fG FvvvQGAGJGyvvv(svvv9Fvvv+qvvv?G \vvv9pvvv+qvvv?(Apm3)(GyvvvJvvv}vvv9*vvv?GyvvvTvvvavvvJvvv+vvv?
yvzvMvQSv9!v?)|v;Fv}v?yv=v+v8v9J(Ac5),yvwv#yvR*v9OIGyvgv}vQG:SvAvDv}v9QjGyv}vR|vh|v#50Eyv)

100fvvvv9epvvvv,GyvvvvdvvvvQhaG}svvvv{fvvvvOhG!vvvv+vvvv?(Ac3)Ch(Ac4)*vvvv}vvvvwvvvv#Cf*ovvvvavvvv=qvvvvuCj|vvvv#
G FQGAGJGy(s9F+?G \9p+?(Apm).

G FQGAGJGy(s9F+?G \9p+?(Apms)yzMQS9!?Gy}a}(QI(Buried Concrete):

Apm1@JT+#F(OIGyMQS9!?

Apm2GSAg}9ds9y><"q(P*?|]=(_?

Apm3@z|+#I}9*?SaJ+?yzMQS9!?

Apm4R*9OIS}9v?GyMQS9!?va=t?@]J+?

Apm5@Mq+^Gy}+9gGyG(p+?<9yZQa|#Gy}(sh

*vvGvv>Cf@ovv|LvvPvvv9pvv?$vvPgGyvvgvv(G|vv{G \vv9pvv+vv?<vv9yvvJvvTvv=vv9fh<vvWvvwvv{
m

I

nvvPQ,yvv]vv}vv9f

@vvvTvvvzvvv+vvv~LvvvQSvvv9!vvv?@vvvAvvv}vvvAqvvvh<vvv9yvvvO*vvv}vvv(|vvv?<vvvWvvvwvvv{|vvv"vvv9Svvv>h|vvv;Fvvv}vvv?yvvvzvvvgvvv}vvv{Eyvvv)Gyvvv}vvv(svvvh
y;SAg}9dp,<+89J@Q<?fOhG!+?hv+}+9F+?(Bre Special Digest 1:2005).

@=z(QG}|;M

*vvv}vvvwvvv#Cf*vvvTvvv=qvvv>@vvv=vvvzvvv(QG}|vvv;M,<vvvWvvvwvvv{Lvvv9U|vvv#|vvv9AGyvvv=vvvJvvvQ,pvvv,|vvvTvvv9e
GyMQS9!?Gy}T9|+?\ja9

k
OGLz+q9

k
v9p+9

k
yA}R*uGyMQS9!?.

@q9f{GyT+z+w9|hGytz(j

*vv}vvwvv#Cf*vvJvvOK@vvqvv9fvv{GyvvTvv+vvzvv+vvwvv9|vvhGyvvtvvzvv(j<vv+vv#C!vv(GYG Svv}vv"vvBGyvv}vvJvvAvv(*vv?
svvvzvvv(*qvvv9JYvvv(O*vvv(eh<vvv(@vvv9Svvv+vvv(ehCjSvvv+vvvzvvv+vvvwvvv9!vvvWvvvavvv?|vvv(Fvvv(OIpvvv,GyvvvJvvvZvvv(*vvv9J.pvvv,
GyvvJvv9:JGyvvtvv9Svv+vv?*vvTvv=vv>@vv}vvOwOChG!vvAvvqvv9NGyvv%vv;eGyvv"vv9@vvH|vv#GyvvAvvqvv9fvv{Gyvvwvv+vv}vv+vv9Fvv,Vvvtvv(svv9

k

fvvWvv(GFvv+vv?|vvAvvtvv9_vvgvv?(Map Cracking)pvv,GyvvMvvQSvv9!vv?,@vvAvv}vv+qvvR<vvWvv=vvwvv?fvvWvv(GFvv+vv?|vv#Vvvtvv(b
Qpvvv+vvvgvvv?FvvvOG

k
|vvvJvvv9_vvv?<vvv=vvvgvvv̂GyvvvWvvvtvvv(bGyvvvwvvv=vvvQi.@ovvvgrvvvQnaGyvvvJvvvZvvv(*vvv9J<vvvz!vvv%vvv9PGJ!vvvWvvv9W

|vv"vvMvvqvv̂Chfvv9OjChfvv9yvv,.h*vv}vvwvv#\vv=vvb|vvMvv9_vvQ@vvqvv9fvv{GyvvTvv+vvzvv+vvwvv9|vvhGyvvtvvzvv(jfvv"vvO
GSvvvAvvvgvvv}vvv9dIvvvZvvv(*vvv9JPGJ!vvvWvvv9Wfvvv9Oj,<vvv9yvvvJvvvO|vvv#Gyvvv}vvvJvvvAvvv(iGyvvvtvvvzvvv(jyvvv5Svvv}vvv"vvvB
Gyvv=vv(Q@vv;!vvOjEyvv)svv+vv}vv?Cfvvdvv}vv+qvv?|vvTvv9h*vv?Eyvv)0.6%(|vvJvvAvv(isvvzvv(j|vv"vvMvvqvv̂)Ch|vv#
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Gyvv}vvJvvAvv(iGyvvtvvzvv(jGyvvPGFvv>yvvzvvMvvQSvv9!vv?Eyvv)svv+vv}vv?fvvdvv}vv)|vvTvv9h*vv?3kg./ m3.yvvAvvMvvqvv+vv̂
Gyv}vMv9_vQ*v}vwv#GSvAvgv}v9dE\v9pv9J|v#vv}v+v9J|v]v=v(_v?|v#OLv9fGyvTv+vzv+vwv9ChLv=vE
GyvqvQfGyvgv9yv,Gyv}ovJv=vJv>Gyv}vavJv(fChQ|v9OGyv(sv(OGyv}vTvJv(b|vhIvZv(*qv9J|v"vMvqv]v?
Chfv9O*qv?Gyv"vWv9W.$v"v9c_vQGFvu<vO*vzv?yvzvAvtvzv+v{|v#|vMv9_vQ@vqv9fv{GyvTv+vzv+vwv9|vhGyvtvzv(j,
|vv"vv%vv9E\vv9pvv?C|vv;MGyvvzvv+vvDvv+vv(e(Lithium)ChGyvv}vv+vvAvv9vvv9hyvv+vv#(Metakaolin)Eyvv)GyvvMvvzvvavv?
GyMQS9!+q?.

GywQ<"?

@vv}vvAvv[

qGyvvMvvQSvv9!vv?GyvvQ_vv=vv?Cvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f|vv#GyvvGvv(<vv=vvbA,pvv+vvAvvqvv9fvv{|vvh
$vv+vvOQhvvvTvv+vvOGyvvwvv9yvvTvv+vv(eyvv+vvWvvwvv{vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(e.@vvJvvOK

o
Gyvvgvv}vvzvv+vv?<vvWvvwvv{QFvv+vvTvv,

fvv"vvOGyvvTvvavvKh@vvAvvjvvzvvjvv{pvvtvvb<vv=vvbAVvvO*vvOEyvv)Gyvv}vv9OI(Bulk Material).h*vvgvvAvv}vvO|vvgvvOqd
GyvAvjvzvjv{fvzv)|vTv9|v+qv?GyvMvQSv9!v?hOQFv?GyvJvQGQIhGyvQ_v(<v?,hfv}v(|v9

k
*vZv=vKPGEVvwv9yv+qv?

pvvtvvbfvv"vvO|vv9@vvAvvzCvvQGyvvMvvQSvv9!vv?Gyvv}vvJvv+vvavv?<vv9yvvAvvTvvzvv+vvKGyvvqvv(:Pj.@vvJvv(qdGyvvwvvQ<vv"vv?G Svv}vv"vvB
Gyvvv}vvvAvvv}vvv+qvvv&GyvvvWvvvO*vvvOGyvvvtvvvzvvv(*vvv?(Ph 12.5)Eyvvv)@vvvtvvvQ*vvv=vvv9

k
hSvvvbIvvv+vvv9Oj(Ph 8.3)*vvvAvvv5vvvv{pvvv+vvv&

GyATz+KGyq(:Pj<TQf?f"O@gQ\&yzQ_(<?.

Ca(Oh)2 + Co2 ? Caco3

vQ<(!9JGyw9yT+(eC9!,ChvT+OGywQ<(fGS}"B|}+&

*v}vwv#Cf@ov=vOjGyvMvQSv9!v?GyvwvDv+vqv?GyvGv+qvOIGyv"v(fv+qv?vvQ<v"v?yvgv}vu*vAvQGhM<v+v#5Eyv)
10mm<vvvgvvvOLvvv}vvvTvvv+vvv#fvvv9|vvv9

k
,pvvv,Ivvv+vvv#svvvO@vvvAvvvwvvvQ<vvv#GyvvvMvvvQSvvv9!vvv?Gyvvv"vvvqvvv(PIGyvvv}vvv"vvvMvvvqvvv]vvv?

Gyvvv}vvvtvvv9h|vvv?Eyvvv)fvvv}vvvu25mmpvvv,ivvv]vvv(ffvvvWvvvQICfvvv(Ge.hEPGyvvv~*vvvAvvv~h\vvvhGyvvvAvvvTvvvzvvv+vvvK
<vvWvvwvv{YvvJvv+vvK|vvhivvavv9Avvv9am,Svv+vvAvv5vvv{|ovvTvv=vv=vv9

k
@vv}vvO

w
OG
k

h@vvWvvdvv+qvv9
k

h<vvtvvhnYvvOC.*vv}vvwvv#
@vJvO*vOfv}vuGyvwvQ<v"v?<v9LvAv=v9Qfv+qv"v?|v#fv}vuGyv}v9OqI(Core Sample)yvzvtvzv(*v?<v9SvAvgv}v9d
|vvv|VvvvQGyvvvqvvv+vvv"vvv(dpvvvAvvv9yvvv+vvv+vvv#(Phenolphthalein)Gyvvvwvvv+vvv}vvv+vvv9Fvvv,,GyvvvPj*vvvAvvvJvvv(qdEyvvv)hQOj
<v9yvAv}v9S|vhGyvMvQSv9!v?Gyvtvzv(*qv?iv+vQGyv}vwvQ<v"v?.fv"vO|v9*vZv=vKGyvAvTvzv+vKGyvqv(:Pj|vwvWv(pv9

k

<vvTvv>GyvvwvvQ<vv"vv?hGyvvZvvOC,*vv}vvwvv#_vv;Dg<vv{Svv}vv"vvB|vv9!vvhyvvzvvZvvOCh*vvAvv~@vvQ|vv+vv~_vv=vvtvv?Gyvvjvvavv9A
<v}v;W|vgvOd<v9yv=v(yv+v}vQGJGyvPj*ov}vwv#Cf*vJvAv(j@vTvzv+vJv9

k
yv+vqv+qv9

k
.*v}vwv#@vJvtv+vuIv}v9*v?

E\vv9pvv+qvv?\vvOCj$vvGvv(e:Ivvu<vv9yvvAvvavv=vv+vvuG}Lvv+vvQyvvavv;AhGbm|vv#GyvvwvvQ<vv"vv?GyvvPj*vvgvv}vv{
vvvJvv9FvvRyvvDvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f.vvv}vv9@vvgvvavv,Gyvv=vv(yvv+vv}vv+vvQGJGyvv}vvAvvGvv}vvOIIvvQGQ*vv9

k
<vvgvv̂

GyvvvvJvvvv}vvvv9*vvvv?\vvvvOGyvvvvwvvvvQ<vvvv"vvvv?|vvvvDvvvv{Gyvvvv=vvvv(yvvvv,*vvvv(Q*vvvvDvvvv9f(Polyurethane)hGyvvvv}vvvvavvvv9WGyvvvv}vvvvwvvvvzvvvv(Q
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(Chlorinated Rubber)h<vvvgvvv̂Gyvvv=vvv(yvvv+vvv}vvv+vvvQGJGyvvv}ovvvgvvvAvvv}vvvOIfvvvzvvv)G}vvvvQ*vvvzvvv+vvvx(Acrylic-

Based Polymers).

GyM(GUGyq+R*9F+?yzMQS9!?

GyJQv?GyJQGQ*?

*vvAvvQGhM|ovvgvv9|pvv{GyvvAvv}vvOOGyvvJvvQGQjyvvzvvMvvQSvv9!vv?<vv+vv#(7 and 14) x 10-6 oChpvvtvv9
k

yvv"vv(Y
GyJZ(*9JGy}TAg}z?h!pT>GyMza?hcQhaG !]9L.

IQv?GyQ_(<?

@

o
vvvv=vvvvOjGyvvvvMvvvvQSvvvv9!vvvv?Lvvvv;dfvvvv}vvvvzvvvv+vvvv?G !vvvv]vvvv9L<vvvvgvvvv̂G:!vvvvwvvvv}vvvv9Tivvvv+vvvvQGyvvvvgvvvvwvvvv(S

(Irreversible Shrinkage),GyvvPj*vv"vv=vvjvv,GyvvAvvwvv+qvvr|vvgvv&pvv,hYvv;JGyvvAvvWvv+vv+vvO.*vvgvvAvv}vvO
|vvOiG:!vvwvv}vv9Tfvvzvv)G}CvvQGyvvAvvtvv+vv+vvOjyvvzvvJvvZvv(*qvv9J,EP*vvwvv(ffvv9OICvvv=vvQfvv"vvOGSvvAvvgvv}vv9d
IvvZvv(*qvv9JCYvvjvvQChLvvqvv+vvqvv?Gyvv(Rf.EP@vv}vv+vv{GyvvMvvzvvavv9J<vv}vvJvvAvv(iIvvZvv(*vv9J|vvQ@vvqvvh
h<t9<z+?@Wj+{|"Mq]?Ey)G|A;cs+~G!w}9TYj+QIf"O|9@Gr.

@vAvQGhMIvQvv?GyvQ_v(<v?iv+vQGyvgvwv(Sv?yvzvMvQSv9!v?Gyv}v"v]vGv?fv}v(|v9
k
<v+v#(2-6) x 10-4 oC

GfA}9OG
k

fz)GyJZ(*9J.

GyRIr

GyvvRqIvvr$vv(GyvvAvvWvv(qgGyvvavv(*vv{G}|vvOyvvzvvMvvQSvv9!vv?@vvJvvB@vvzCvv+vvQCIvv}vv9dCvv9<vvAvv?(GyvvWvvwvv{
3.13).*vvgvvAvv}vvO|vvOiGyvvRIvvr<vvWvvwvv{vvv=vv+vvQfvvzvv)|vvgvv9|vv{|vvQh!vv?GyvvJvvZvv(*qvv9J.h<vv9yvvAvv9yvv,
@

o
v=vOjGyvJvZv(*v9JPGJ|ovgv9|pv{Gyv}vQh!v?Gyv}vQ@vqvh@vtv+v+vOG

k
vv=v+vQG

k
yvzvRIvr.*v}vwv#Cf*vwv(f

|vvOiGyvvRIvvrCvvvDvvQ<vvgvvOI|vvQGJ|vv#PyvvxGyvv"vv9@vvH|vv#GyvvAvvWvv(qgGyvv}vvQfG}hqyvv,yvvzvvMvvQSvv9!vv?
@vJvB@vzCv+vQG}Iv}v9dGyv}vav=vtv?PG@v%v9.fv"vO@vav=v+vu_v=vtv?GvvTv9AYvzv=v?(Rigid Cladding)

fvvvzvvv)<vvv"vvv9AE_vvv9Qj|vvv#GyvvvMvvvQSvvv9!vvv?,:<vvvO
q

Cf@vvvwvvv(fhYvvv;JGyvvv]vvvjvvvbpvvv,vvvv{
x

_vvv9<vvvu

fvvQ*vv]vv?<vv}vv9pvv+vv&Gyvvwvvqvv9*vv?yvvAvvTvvAvv(fvv>C*vvv?@vvWvv($vv9J!vv9Fvv}vv?fvv#GyvvRIvvr<vv9 \vv9pvv?Eyvv)
GyJQv9JGyOhQ*?Gyg9O*?.
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(GyWw{3.13)GyRIrhGyAg9p,|#GyRIrp,GBQS9!?.

CY"9as(i|t9h|?GyMQS9!?

*v"v=vjv,@v(Yv+vrhYv>whE!v]v9LGyvMvQSv9!v?hpvtv9
k

yvzv}vgv+v9QGyv=vQ*vav9!v,G}hQh<v,(BS

EN 206-1:2000).CYv"v9asv(iGyv}vtv9h|v?Gyv}vqv]qvzv?yvzvMvQSv9!v?|v=v+qv"v?pv,GyvGvOhd3.14

GyvPj@vWv+vQG}Qsv9epv+v&Eyv)sv(i|vtv9h|v?vvTvQfv+v"v9JGLvAv=v9QCSvav(G!v+v?150 x 300 mm

h|wg=?150 mmfz)GyA(Gy,.

|(GYq9JGyMza9JGyMQS9!+?

$vv"vv9cLvv}vvU_vvQGFvvuyvvAvv(Yvv+vvrGyvvMvvQSvv9!vv?*vvZvvqvv%vv9Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS 8500-

1:2006).*v"v=vjv,Cf@vAv(GpvuFv}v+vgv%v9|vhGyv}vgv+v9Q*v#(BS 8500-1:2006)h(BS EN 206-

1:2000).

GyaQGFuGyM}U$,:

GyMQS9!?Gy}T}q9I(Designated Concrete)

GyMQS9!?Gy}Z}q}?(Designed Concrete)

GyMQS9!?Gy}(Yqq?|T=t9
k

(Prescribed Concrete)

GyMQS9!?Gy}g+9Q*?Gy}(Yqq?|T=t9
k

(Standardized Prescribed Concrete)
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GyMQS9!?Gy}TGqz?ChGyM9Yq?(Proprietary Concrete)

pv,Iv9d@v~vGfvAv=v9QGyvAvav=v+vuQh@v+v"v+v9
k

(Routine),*v}vwv#fv9OICf@vwv(fGyvMvQSv9!v?
Gyvv}ovvTvv}qvv9I|vv"vv9Svv=vv?.yvvwvv#pvv,Ivv9d@vvavvz

q
vv>GyvvWvv9Qj|vvgvv9*vv+vvQCOGA|vvgvv+vv"vv?hsvv=vv{Gyvv}vvTvvAvv(i

G}fvvzvv)|vv#Gyvv}vvTvv|hyvv+vv?pvv,GyvvAvv(Yvv+vvr,pvv{!qvv&*vv}vvwvv#GSvvAvvgvv}vv9dGyvvMvvQSvv9!vv?Gyvv}vvZvv}qvv}vv?Ch
Gyvv}vv(Yvvq

q
vv?|vvTvv=vvtvv9

k
.<vv9yvv"vvTvv=vv?yvvzvvAvvavv=vv+vvtvv9JGyvvTvvwvv"vv+vv?hGyvvAvvavv=vv+vvtvv9JGyvv}vvWvv9<vv%vv?*vv"vv=vvjvv,Cf@ovvgvvavv,

GyvvMvvzvvavv9JGyvv}vvgvv+vv9Q*vv?Gyvv}vv(Yqvvqvv?|vvTvv=vvtvv9
k

G}OGAGyvv}vvavvzvv(HVvvQ*vvavv?Cf*vvwvv(f$vv"vv9c|vvQGsvv=vv?
v9p+?fz)G !A9LhF(OIGy}(GOGy}TAg}z?.

GyMQS9!?Gy}T}q9I
GyvvvMvvvQSvvv9!vvv?Gyvvv}vvvTvvv}qvvv9I|vvv"vvv9Svvv=vvv?yvvv}vvvgvvvdvvv~Gyvvv=ovvv"vvv)GyvvvMvvvQSvvv9!vvv+vvv?<vvv}vvv9pvvv+vvv%vvv9G}Vvvvjvvv9dPGJ

G}ivvQGVGyvvgvv9|qvv?,hG}Svv9Svv9J,hGyvvMvvQSvv9!vv?Gyvv}vvTvvzvvJvv?hGyvvMvvQSvv9!vv?Gyvv}vvTvv9|vv+qvv?yvv~QYvvqvv?
Gyv}ovOLvzv?yvzv%v(GA.h*vgvOwGyvWv9Qj|vTv|h:

k
fv#GyvAv(Yv+vrGyvZvJv+vKyv;SvAvgv}v9dGyv}vtvAvQM,

h@vTv}v+v?GyvMvzvav?GyvMvQSv9!v+v?.E\v9pv?Eyv)Pyvxpv{fGyvWv9Qj*v"v=vjv,Cf*vJvOqO|v9EPGvv9!vB
GyvMvQSv9!v?|vTvz

q
vJv?,hcvQhaGyvAvgvQqV(ChGyvAvQ<v?),h|vtv9SGyvJvZv(*qv9JG:Sv}v,,pv,

Ivvv9dyvvv~*vvvwvvv#20mm,hYvvv"vvvrGyvvvAvvv"vvv9Svvvu(Gyvvv%vvv=vvv(WGyvvv}vvvMvvvQh_vvv,).*vvvGvvv>Cf*vvv]vvv}vvv#
Gyvv}vv"vvAvvHCf@vvzvv=qvv,GyvvMvvzvvavv?|vvgvv9*vv+vvQG}OGAvvv9pvv?,hyvv%vvPGfvv9OIk,<vv9yvv"vvTvv=vv?yvv~Svv9Svv9Jpvv,
cvvvQhaGyvvvAvvvQ<vvv?PGJGyvvvZvvv"vvvrGyvvvwvvv+vvv}vvv+vvv9Fvvv,GyvvvAvvvZvvv}vvv+vvv}vvv,(DC3),pvvv{f

q
GyvvvMvvvzvvvavvv?Gyvvv}vvvTvvv}qvvv9I

(FND3)*v}vwv#Cf@vwv(f|vavzv(<v?.h*v}vwv#Cf@vRhvO$vPgGyvMvzvav?<v{Sv}v"vB<v(Q@v;!vOj
|vvtvv9heyvvzvvwvv=vvQ*vvAvv9J<vv}vvJvvAvv(i340kg./ m3,h!vvTvv=vv?|vv9AEyvv)ESvv}vv"vvB|vvTvv9h*vv?Eyvv)5.0,
Ch<vv{Svv}vv"vvB<vv(Q@vv;!vvOj|vvhQ|vv9O|vvAvvavv9*vvQ<vv"vvTvv=vv?25%ChLvv=vvEpvvQffvv9yvv,|vvJvv=vvJvv>
<vv"vvTvv=vv?75%.Svv+vvwvv(fCOGACjq|vv#$vvPgGyvvMvvzvvavv9J|vvJvvtvvtvv9

k
yvvzvv}vvgvv9*vv+vvQGyvv}vvavvzvv(<vv?yvvzvvjvvQV

Gyv}vJvO
q

O.<v9yv"vTv=v?yvzvgv}v{GyvQh@v+v"v,,@vtvOqeGyvMvzvav9JGyv}vTv}qv9IGyv}v"vAvGv?pv,|vZv9!vh@v]v=vb
GyvGv(OIyvzv}v(YxvrGyv}vMv9_vQpv,IvO

x
$v9G}O!v)|v#GyvAv(Yv+vrGyvMv9_vr.*v(\vKGyvGvOhd

3.15GyAa=+t9JGyTw"+?Gy"}(PF+q?yzMza9JGy}T}q9I.
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GyGOhd3.15GyMQS9!?Gy}T}9IhGyt+9S+?Szq9

k
y~<"+?GyTw"+?h@a=+t9JCLQi

GyAa=+uGy"}(PF,GBQS9!?GCT}9IGBvvvvQSvvvv9!vvvv?GCgvvvv+vvvv9Q*vvvv?

GC(Yqq?|T=t9
k

OQF?GyA"9Su

G}S9S9J(GyZ"rGyw+}+9F,GyAZ}+},1)

LQS9!?QOevAz+?GEN1ST2S3

CS9S9JVQ*a+?GEN1ST2S3

CS9S9JLQS9!?vAz+?GEN1ST2S3

CS9S9JQOeL"9ObGEN1ST2S4

Cf}9dYQavvvv|T"Op(QjGEN1ST2S1

Cf}9dYQaCLQiGEN1ST2S3

@ja+?CSq{Gy=;_9JGCgzt?GEN1ST2S3

G}S9S9J(GyZ"rGyw+}+9F,GyAZ}+},2E]4)

G}S9S9JDC2FND 2S3

G}S9S9JDC3FND 3S3

G}S9S9JDC4FND 4S3

G}S9S9JDC 4mFND 4MS3

@a=+t9Jf9|?:

pQV?G}QYq?hG S"9OGEN 0ST1S1

G}Q\+9J

CQ\+9J|"Ry+?|#Ohf|gOf|a}(QyzAT(*?GEN1ST2S2

CQ\vvvv+vvvv9J|vvvv"vvvvRy+?|vvvv#Ohf|vvvvgvvvvOf|vvvvavvvv}vvvv(Qvvvv|vvvv#Ohf

E89A

GEN2ST3S2

CQ\+9J|QBH|#Ohf|gOf|a}(QGEN3ST4S2

SaKG:$AQGAvvvvIQv?|W9IhfQ<9JLq+q?RC 25/30ST4S2

SaKG:$AQGAvvvvY"9f,f9OjRC 32/40S2

SaKG:$AQGAvvvvY"9f,Ct+{RC 40/50S2

GyQqYr

|OGL{G}<"+?h|(Gsr|"Ry+?hQYrL9QF,

PAV1S2

QYvvvvrLvvvv9QFvvvv,svvvv(jGyvvvvAvvvvJvvvv}qvvvv{yvvvvzvvvvTvvvv+vvvv9QGJ<vvvv{_vvvv9QGJ

|a9_+?

PAV2S2

|v;Ivdv?:m*vWv+vQEyv)sv(i|vtv9h|v?Gyv}vTvAv(*v9JGyvgvzv+v9|v#Gyv}vjv"vR*v(epv,CYv"v9a
Gyw=Q*A9JGy}MAzq?.

GyMQS9!?Gy}Z}q}?

*vvwvv(fGyvv}vv"vvApvvH|vvTvv|h:
k

fvv#GLvvAvv+vv9QGyvvMvvQSvv9!vv?Gyvv}vvZvv}qvv}vv?GyvvAvv,@vv(Gpvvu|vvgvv9*vv+vvQG}OGA
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GyvvvAvvv,*vvvavvvzvvv=vvv%vvv9Gyvvv}vvv(Yxvvvr.h*vvv"vvv=vvvjvvv,fvvvzvvv)Gyvvv}vvv(YxvvvrCf*ovvvJvvvO
x

O<vvv(\vvv(MG:SvvvAvvvgvvv}vvv9d
Gyvv}vvavvzvv(H,hVvvQhWG !vv]vv9LhcvvQhaGyvvAvvgvvQV,hE!vv%vv9AGyvvTvvavvKhGyvv}vvtvv9SG}fvvdvv}vv,
yvvzvvJvvZvv(*qvv9JhC*vv?|vv(GO*vvQGOGSvvAvv=vvgvv9O$vv9.E\vv9pvv?Eyvv)Pyvvx:<vvOq|vv#@vvJvvO*vvOYvv"vvrsvv(I
|vvvtvvv9h|vvv?Gyvvv]vvvjvvvb,hGyvvv"vvvTvvv=vvv?Gyvvvgvvvdvvv}vvv)|vvv#Gyvvv}vvv9AEyvvv)G Svvv}vvv"vvvB,hGyvvv}vvvJvvvAvvv(iG}O!vvv)
yvv5Svv}vv"vvB,h@vv"vv9SvvuGyvv%vv=vv(W,hC!vv(GYG Svv}vv"vvBGyvv}vvTvv}vv(Ivv?.pvv,E_vv9Q$vvPgGyvvtvv+vv(O,
*vvwvv(fGyvv}vv"vvAvvH|vvTvv|h:

k
fvv#E!vvAvv9LLvvQSvv9!vv?@vvavv9<vvuGyvvMvv(GUGyvv}vvavvzvv(<vv?,hC*vv?|vv+vvRGJ

|vvJvvO
v

OIE\vv9pvv+vv?.@ovvTvvAvvgvv}vv{GyvvMvvQSvv9!vv?Gyvv}vvZvv}qvv}vv?,fvv"vvO|vv9@vvwvv(f|vv(GYvvqvv9JGyvv}vvTvvAvvMvvOe
Lvv9QL@vvzvvxGyvvAvv,@vvjvvavv+vv%vv9GyvvMvvQSvv9!vv?Gyvv}vvTvv}vv9I.@vvWvv}vv{Gyvv}vvAvvavvzvv=vv9JGyvvMvv9Yvv?GyvvJvvQGQI
Gy}"Mq]?y5|9$?,ChGyAgQwVyzwz(Q*OGJ,ChGyMQS9!?GyMq+q?Gy(Rf.

GyMQS9!?Gy}(Yqq?|T=t9
k

*vJvOqOGyvWv9Qj<vWvwv{vv9|v{Gyv}v(GOvv9p
q
v?
k

<v9yv(Rfkg./ m3
<v}v9pv+v%v9G \v9pv9J,|v9

fvvOGsvv(I|vvtvv9h|vv?GyvvMvvQSvv9!vv?.yvvPG*vvgvvOGyvvWvv9Qj|vvTvv|h:
k

fvv#|vv}vv+qvvRGJCOGAGyvvMvvQSvv9!vv?.
*v}vwv#Cf@vTvAvgv}v{GyvMvQSv9!v?Gyv}v(Yqvqv?|vTv=vtv9

k
LvZv(Yv9

k
yv5!v%v9AGJGyvMv9Yv?vv9yvMvQSv9!v?

Gy}QF+?Gy}wW(p?GyJZ(*9J.

GyMQS9!?Gy}g+9Q*?Gy}(Yqq?|T=t9
k

GyvvvMvvvQSvvv9!vvv9JGyvvv}vvvgvvv+vvv9Q*vvv?Gyvvv}vvv(Yqvvvqvvv?|vvvTvvv=vvvtvvv9
k

$vvv,|vvvGvvv}vvv(fvvv?|vvv#Lvvv}vvvULvvvzvvvavvv9J
|vgv+v9Q*v?,*v}vwv#Cf@ovMvzvbpv,Gyv}v(svhCh*vAv~q@vTvzv+v}v%v9|v#sv=v{|v"vAvH|vMv(qd|v#Ohf
hFvv(O_vvQaCvv9yvvE.h*vv}vvwvv#fvv}vv{Lvvzvvavv9J|vvgvv+vv9Q*vv?|vv#(ST1)Eyvv)(ST5)}Yvv"vv9a
Gyvv%vv=vv(WGyvv}vvMvvQh_vv,S1, S2, S3, S4,|vvgvvavv+vv?

k
svv9<vvzvv+vv?@vvWvvjvv+vv{|vv"vvMvvqvv]vv?Ch|vvAvv(Svvavv?Ch

|vvQ@vvqvvgvv?Ch|vvQ@vvqvvgvv?FvvOG
k
.*vvGvv>Cf*vvTvvGqvv{GyvvAvv(Yvv+vvrGyvv}vvtvv9SG}fvvdvv}vv,yvvzvvJvvZvv(*vv9J,

hvvvv(fGyvvvMvvvQSvvv9!vvv?|vvvTvvvz
q
vvvJvvv?Ce:.*vvv(\qvvvKGyvvvGvvvOhd3.15@vvvavvv=vvv+vvvtvvv9JSvvvwvvv"vvv+vvv?!vvv}vvv(PFvvv+vvv?

yzMQS9!?Gy}g+9Q*?Gy}(Yqq?|T=t9
k
.

GyMQS9!?Gy}TGqz?

*vv"vv=vvjvv,Cf@vv(GpvvuGyvvMvvQSvv9!vv?Gyvv}vvTvvGqvvzvv?Gyvv}vvgvv+vv9Q*vv#(BS 8500-2:2006)h(BS EN

206-1:2000),hCf@
o
vgvQqa<vWvwv{YvJv+vK.*vTv}vK$vPGGyvZv"vryv}vRhxOGyvMvQSv9!v?<v{!vAv9L

Lza?LQS9!+?<zOGA|"9S>yw#|#OhfG V9QIEy)@Qv+=%9.
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GLA=9QGyMQS9!?p,Gy}(sh

*vv}vvwvv#@vvtvvO*vvQsvv(I|vvtvv9h|vv?Gyvv]vvjvvbyvvzvvMvvQSvv9!vv?Gyvv}vvAvvZvvz
q
vv=vv?pvv,Gyvv}vv(svvh<vvtvv+vv9Svv9J

|vv+vvwvv9!vv+vvwvv+vv?Chpvv(bYvv(@vv+vv?.h@vvtvv+vvU|vvavvQsvv?Vvv}vv+vvOJ,ChCOGI@vvJvvO*vvOGyvvZvv;<vv?,svvTvv9hIn

SvvavvKGyvvMvvQSvv9!vv?<vvAvvJvvO*vvOGQ@vvOGO|vvwvv=vvU
m

pvv(:Pj*ovvavvzvvufvvzvv)GyvvTvvavvK.pvv,GLvAv=v9QGyv"vRY
(Pull-out),@vvgvvavv,Gyvvtvv(qIGyvv}vvavvzvv(<vv?:!vvAvvRGY|vvMvvQhWpvv(:Pjsvv+vv9Svv,|vvZvv=vv(H|vvTvv=vvtvv9

k

svv+vv9Svv9
k

yvvtvv(I|vvtvv9h|vv?GyvvMvvQSvv9!vv?.@ovvJvvO
x

OG}Fvv%vvRIpvv(bGyvvZvv(@vv+vv?SvvQfvv?Gyvv"vv=vv]vv9Jpvv(b
GyvvZvv(@vv+vv?fvv=vvQGyvvMvvQSvv9!vv?.h<vv}vv9Cf

q
SvvQfvv?Gyvv"vv=vv]vv?@vvROGO|vvhR*vv9OIvvvDvv9pvv?GyvvMvvQSvv9!vv?,pvv{f

v

$vvPgGyvvAvvtvv"vv+qvv?*vv}vvwvv#Cf@vvTvvAvvgvv}vv{yvvAvvJvvO*vvOGyvvAvvjvv+qvvQGJpvv,LvvQSvv9!vv9J|vvAvvWvv9<vv%vv?.h*vvgvvavv,
G:LvAv=v9Q@vZv"v+vqv9

k
hGSvgv9

k
yvGv(OIGyvMvQSv9!v?,yvwv#:*vgvav,<v+v9!v9J|vavzvtv?fv#LvQSv9!v9J

PGJ|(GO|MAzq?h<"T>i+Q|gQhp?.

GyMQS9!?Gy}Tz
q

J?

GyvMvQSv9!v?Gyvtv(*qv?fvzv)Gyv]vjvb,@vtvhsv(I|vtv9h|v?vvTvQ$v9fvzv)!vJv(!v}v(PFv,pv,
Gyv}vGv9d20vvvv40MPa.,hIvAqv)100MPa.pv,GyvMvQSv9!v9JGyvgv9yv+v?Gyv}vtv9h|v?.E:

q
Cf
q

svv(I|vvtvv9h|vv?GyvvWvvO$vv,fvv9OIk10%pvvtvvb|vv#|vvtvv9h|vv?Gyvv]vvjvvb.Gyvvqvv(:P$vv(|vv9OIGyvvAvvTvvzvv+vvK
Gyvv}vvtvv=vv(yvv?fvv9yvv}vv+qvv9

k
<vv9fvvAvv=vv9Qgsvv(@vv&fvv"vvOGyvvWqvvO,h*vvWvvw

q
vv{@vv}vv9Svvwvv9

k
Fvv+vvOG

k
hyvv&|vvgvv9|vv{@vv}vvOwO

IvvQGQj|vvWvv9<vv&yvvzvvMvvQSvv9!vv?.Ef
q

|vv(svvhGyvvqvv(:Ppvv,GyvvMvvQSvv9!vv?Gyvv}vvTvvz
q
vvJvv?|vv%vv~,vvv}vv9$vv(

|vv(\qvvKpvv,GyvvWvvwvv{3.14,yvv]vv}vv9fG!vvAvvtvv9dsvv(iGyvvWqvvOhGyvvtvv[Eyvv)Gyvvqvv(:P.h@vvAvvJvv}qvv{

Gyvvtvv]vv=vv9fGyvvavv(yvv+qvv?svv(iGyvvWvvOpvv,Ivv+vv#@vvtvv9heGyvvWvv"vv9vvv{(Links)ChG}Svv9hQ(Stirrups)

svv(iGyvvtvv[h@vvJvv9pvvefvvzvv)@vv(\vvhGyvvqvv(:PCCvv"vv9AYvv>qGyvvMvvQSvv9!vv?.yvvPG@vvwvv(fG}Svv9hQ
CvvvvDvvvQ@vvvQv

q
vvvRG

k
Ivvv(d|vvv(G\vvvhGyvvvtvvv[Gyvvv}vvvQ@vvvqvvvh,<vvv9yvvvQivvv~|vvv#C!qvvv&*vvv}vvvwvvv#C*vvv]vvv9

k
GSvvvAvvvgvvv}vvv9d

Gyvvtvv]vv=vv9fGyvv}vv9Fvvzvv?yvv}vvtvv9h|vv?svv(iGyvvtvv[.vvv}vv9*vv}vvwvv#GSvvAvvgvv}vv9dsvv]vv=vv9fpvv(:P*qvv?Csvv{Ch
CQpvvvhpvvv,GyvvvMvvvQSvvv9!vvv?Gyvvv}vvvTvvvz

q
vvvJvvv?,yvvvAvvvJvvv}qvvv{FvvvRA|vvv#CIvvv}vvv9dGyvvv]vvvjvvvbyvvvAvvvMvvvqvvv+vvv̂C<vvvgvvv9O

Gyg9Q\?Ey)GyJOqG}O!).

*ovvZvv"nvvhGyvvAqvvTvvzvv+vvKGyvvqvv(:PjyvvzvvMvvQSvv9!vv?,fvvzvv)!vvavv9bmhGSvvh,|vv#GyvvMvvQOIGyvv}vvgvv9OI
GyvvvvAvvvvOh*vvvvQ,fvvvvzvvvv)Vvvvvwvvvv{svvvv]vvvv=vvvv9fOGFvvvvQ*vvvv?(Round)Ch|vvvvJvvvvzvvvvR!vvvv?(Ribbed)Ch|vvvvTvvvv"vvvvv"vvvv?

(Indented)Ch|vvJvvzvvR!vv?h|vvGvvOvyvv?(Ribbed And Twisted)(GyvvWvvwvv{3.15).*vvTvvAvvgvv}vv{
Gyvqv(:PGyv}vav9hY(Gyva

q
vQj)vvDv+vQG

k
yvAvZv"v+vhGyvtv]v=v9fGyv}vzvTv9AyvAvWvwv+v{G}Sv9hQ.h*vTvAvgv}v{
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Gyvvqvv(:PGyvv}vvTvvJvv(H(Gyvv}vvOQpvv{)fvvzvv)GyvvTvv9Lvv#Phsvv(IGyvvMvv]vv(YGyvv}vvQ@vvqvvgvv?pvv,Gyvvtvv]vv=vv9f
Gyvv}vvJvvzvvR!vv?hGyvv}vvTvv"vvv"vv?.*vv|VvvQGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS 4482:2005)Eyvv)Gyvvqvv(:PPjsvv(I
Lv]v(Y250MPa.yvzvtv]v=v9fGyv}vzvTv9A,hEyv)Gyv}vQ@v=v?Gyvgvzv+v9500|v+vjv9<v9Svwv9dyvzvAvTvzv+vK
G}|vvvzvvvUhGyvvv}vvvJvvvzvvvRfhGyvvv}vvvTvvv"vvv#<vvvzsvvvavvv9Q@vvvAvvvQGhM<vvv+vvv#5.2h12mm.*vvv(YqvvvrGyvvv}vvvgvvv+vvv9Q
Gyvv=vvQ*vvavv9!vv,(BS 4449:2005)Gyvvqvv(:PPGsvv(IGyvvMvv]vv(YGyvv}vvQ@vvqvvgvv?<vvDvv;Cvv?|vvTvvAvv(*vv9J|vv#
Gyv}vav9hfv?(Ductility) (A, B, C)(G}fvzv)),yvzvtv]v=v9fGyv}ovJvzvR!v?GyvAv,Csvav9Q$v9@vAvQGhM
<vvv+vvv#6h50mm.h@vvvTvvvAvvvgvvv}vvv{Vvvv=vvvwvvv9JGyvvvAvvvTvvvzvvv+vvvKGyvvvqvvv(:PjGyvvv}vvvzvvvJvvv(|vvv?hpvvvtvvv9

k
yvvvzvvv}vvvgvvv+vvv9Q

Gyvvv=vvvQ*vvvavvv9!vvv,(BS 4483:2005)pvvv,Gyvvv=vvv;_vvv9JhGyvvvavvvQbh\vvv}vvv#GyvvvMvvvQSvvv9!vvv?Gyvvv}vvvQVvvv(Vvvv?
(Sprayed Concrete).

*v}vwv#Cf*ovTvAvgv}v{Gyvqv(:PGyv}vtv9heyvzvZvOCG}hSvAv"vAv,yvAvTvzv+vKGyvMvQSv9!v?fv"vO|v9
*vWvw

q
v{G:!v%v+v9QGyv"v9Fv~fv#GyvAv5vv{LvavQG

k
|vJvAv}v;

k
.h*vTvAvgv}v{Gyvqv(:PGyv}vtv9heyvzvZvOC

|vvv#GyvvvZvvv"vvvr(1.4301)(18%vvvvQhe,10%!vvv+vvvwvvv{)pvvv,|vvvgvvvdvvv~GyvvvAvvvavvv=vvv+vvvtvvv9J;C|qvvv9
GyvZv"vrG}fvzv)(1.4436)(17%vvQhe,12%!v+vwv{,2.5%|v(yv+v=vO*v"v(e)pv+vTvAvgv}v{
pv,Gyv=v+v8v9JG}vvDvQ@v5vv;

k
.fv"vO|v9*vwv(f|vavzv(<v9

k
GyvJvZv(dfvzv)COGA_v(*v{G}|vOpv,

<vvv+vvv8vvv9Jfvvv9yvvv+vvv?GyvvvAvvv5vvvv{,h*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9dCYvvv"vvv9a|vvvROhFvvv?(Duplex Grades)|vvv#
Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC.@vvgvv9OdGyvvwvvzvvqvv?G}hyvv+qvv?yvvzvvAvvTvvzvv+vvK<vv9yvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC
<vv"vvJvv(Cvv}vv9!vv+vv?C\vvgvv9avvvzvvqvv?GyvvAvvTvvzvv+vvKGyvvqvv(:PjGyvv}vvgvv+vv9Qj,yvvwvv#pvv,GyvvJvv9:JGyvvAvv,
*v}vwv#Cf@vwv(fpv+v%v9@vwv9yv+vrGyvZv+v9!v?|vQ@vqvgv?,!vAv+vGv?$vGv(eGyvwvzv(Q*vOGJ,|v#|v9A
Gyvv=vvJvvQChC|vv;MGyvvavvQbfvvzvv)Svv=vv+vv{Gyvv}vvDvv9d,pvv{f

q
GyvvAvvwvv9yvv+vvrG Fvv}vv9yvv+qvv?fvvzvv)|vvOGQ

Gyvvvgvvv}vvvQG:SvvvAvvvDvvv}vvv9Qj*vvv}vvvwvvv#Cf@vvv"vvvMvvvqvvv̂<vvv9SvvvAvvvgvvv}vvv9yvvv&.E\vvv9pvvv?Eyvvv)Pyvvvx,yvvvzvvvqvvv(:P
Gyvv}vvtvv9heyvvzvvZvvOCsvv(I|vvtvv9h|vv?Cfvvzvv)|vv#pvv(:PGyvvwvvQ<vv(fGyvv}vvgvv+vv9Qj.*vv(YqvvrGyvv}vvgvv+vv9Q
Gyvvv=vvvQ*vvvavvv9!vvv,(BS 6744:2001+A2:2009)C!vvv(GYGyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOCGyvvv}vvv"vvv9Svvv=vvv?
yATz+KGyMQS9!?.
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(GyWw{3.14)GBQS9!?GCTzJ?.
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(GyWw{3.15)C!(GY@Tz+KGBQS9!?hG}Vw9dGyt+9S+?.

GyA}9Sx<+#Gyq(:PhGyMQS9!?

yvvvAvvvgvvv}vvv{GyvvvMvvvQSvvv9!vvv?Gyvvv}vvvTvvvz
q
vvvJvvv?<vvvWvvvwvvv{pvvv9fvvv{vvvv}vvv9OI|vvvQv

q
vvv=vvv?,:<vvvO

q
|vvv#\vvv}vvv9f

GyvAv}v9Svx<v+v#GyvMvQSv9!v?hGyvqv(:P.h$vPG*v]v}v#G!vAvtv9dC*qv?sv(iVvOpv,GyvMvQSv9!v?Eyv)
GyvAvTvzv+vKGyvqv(:Pj.*v|C

q
vQvv{|v#Vvwv{hIv9yv?SvavKGyvqv(:PhFv(OIGyvMvQSv9!v?pv,sv(I

GyA}9Sx.

yvvzvvJvvZvv(dfvvzvv)@vv}vv9Svvx|vv+vvwvv9!vv+vvwvv,CvvvDvvQpvv9fvvzvv+qvv?|vvhGyvvMvvQSvv9!vv?,:<vvO
q

Cf*vvwvv(f
SvvavvKGyvvqvv(:PLvv9yvv+vv9

k
|vv#GyvvZvvOCGyvv}vvAvvtvvWvvQ(Flaky Rust),hGyvvtvvWvv(QGyvv}vvqvvw

q
vvwvv?(Loose

Scale),hGyvW
q
vJv~(Grease),E:C!qv&:*vAv(Fqv>ERGyv?_v=vtv?GyvZvOCGyvQsv+vtv?,GyvAv,@v"vAvH

|vv#GyvvAvvMvvR*vv#svvZvv+vvQG}|vvOpvv,Gyvv}vv(svvh,svv=vv{G:SvvAvvgvv}vv9d.h*vvMvvq
q
vv̂GSvvAvvgvv}vv9dGyvv"vv%vv9*vv9J

Gyvvv}vvvgvvvwvvv(pvvv?(Hooked Ends)pvvv,Gyvvvtvvv]vvv=vvv9fGyvvv}vvvOhqQI(Gyvvv}vvvzvvvTvvv9A)|vvv#GIvvvAvvv}vvv9d@vvv}vvvz
q
vvv[

Gyvvvqvvv(:P@vvvJvvvB@vvvzCvvv+vvvQGyvvvJvvv}vvv{,E:C!qvvv&*vvvAvvv~GyvvvJvvvZvvv(dfvvvzvvv)svvv(IGyvvvAvvv}vvv9SvvvxGyvvv}vvvQ@vvvqvvvgvvv?
<vv9SvvAvvgvv}vv9dGyvvtvv]vv=vv9fGyvv}ovvJvvzvvR!vv?ChGyvv}vvTvv"vv"vv?GyvvAvv,@vv]vv}vv#@vv}vv9Sovvwvv9

k
Fvv+qvvOG

k
fvvzvv)Gyvvavv(d
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Gyvwv9|v{yvzvqv(:P.*vAv~@v(Q*vOsv]v=v9fGyvAvTvzv+vKGyvqv(:Pjfv9OIkE|qv9<vz_v(GdGyvTv(b(Stock

Lengths),Ch|vvtvvavv(fvv?h|vvJvv"vv+qvv?Fvv9$vvRIyvvAvvQvvv+vv=vv%vv9pvv,Csvvqvv9U(Cages).*vv}vvwvv#pvv,
<vvvgvvv̂G}Ivvv+vvv9f@vvv(Q*vvvOGyvvvAvvvTvvvzvvv+vvvKvvvvzsvvvqvvv9U|vvvZvvv"qvvvgvvv?|vvvTvvv=vvvtvvv9

k
,hGyvvvAvvv,*vvv}vvvwvvv#Cf@vvvwvvv(f

|vvzvvJvv(|vv?fvv(\vv9
k

fvv#@vvDvv=vv+vvAvv%vv9<vvzSvv;cIvvO*vvO*vv?|vvDvvzvv}vv9*vvAvv~pvv,Gyvv}vv(svvh.<vv9yvvQivv~|vv#Cf
GyvvAvvTvvzvv+vvKGyvvqvv(:Pjsvv9<vv{yvvzvvJvv9e,E:C!vv&!vv9OQG

k
|vv9*ovvzvvJnvv~pvv,Gyvv}vv(svvh.h*vv}vvwvv#fvv}vv{

hYvv;Jsvv]vv=vv9fGyvvAvvTvvzvv+vvK<vvTvv%vv(yvv?<vv}vvDvv=vvAvv9JLvv9Yqvv?vvvzvvv}vv9e(Civv}vv9O)pvv(:P*vv?(Steel

Sleeves)|vvvvQ<vvvv(_vvvv?<vvvv=vvvvQGivvvv,svvvv[(Shear Bolts).@vvvvTvvvvAvvvvgvvvv}vvvv{Gyvvvv}vvvv=vvvv9fvvvvOGJ(Spacers)

y]}9fGyqZ{GyTz+~<+#GyATz+KhGyt9y>.
@vvgvvavv,GyvvMvvQSvv9!vv?GyvvwvvDvv+vvqvv?GyvvGvv+qvvOIGyvv"vv(fvv+qvv?GyvvAvv}vv9SvvxG}svv(i|vvhGyvvqvv(:P.h*vv"vv=vvjvv,

QUqGyvvMvvQSvv9!vv?<vvWvvwvv{Fvv+qvvOIvv(dGyvvAvvTvvzvv+vvK,yvvPG*vvGvv>Cf:@vvjvvzvvuGyvvJvvZvv(*qvv9JPGJ

Gy}t9SG}fd},GyqQGZG}O!)<+#GyATz+K.

@5v{Gyq(:P\}#GyMQS9!?Gy}TzJ?
*vvwvv(fGyvvqvv(:P|vvJvv}vv+qvv9

k
|vv#GyvvAvv5vvv{VvvQ*vvavv?Cf*vvwvv(fyvv&ivvavv9Avvv9am|vv#LvvQSvv9!vv?

Fvvv+qvvvOIGyvvv"vvv(fvvv+qvvv?h|vvvQYvvv(Yvvv?h|vvv"vvv]vvvGvvv?<vvvWvvvwvvv{Fvvv+vvvO.@vvvGvvvgvvv{Gyvvv=vvv+vvv8vvv?Gyvvvtvvvzvvv(*vvv?GyvvvWvvvO*vvvOI
yv5Sv}v"vBGyv}vAv}v+qv&Gyvqv(:Piv+vQn!vWvb(Svzv=v+v9

k
),E:Cf

q
Gyvjvav9Aiv+vQGyvwv9pv,,GyvPj*vTv=qv=v&

GyvvvAvvvDvvv=vvv+vvvBivvv+vvvQGyvvvZvvvJvvv+vvvKyvvvzvvvAvvvTvvvzvvv+vvvKGyvvvqvvv(:PjChGyvvvtvvv9yvvv>,*vvv}vvvwvvv#Cf*vvvTvvv}vvvKyvvvzvvvqvvv(:P
<vv9yvvAvv5vvv{.h*vvTvv=vv>@vv}vvOwOGyvvZvvOC@vvWvvdvv+qvv9

k
yvvzvvTvvavvK,Cvv~*vvTvv}vvKG!vvwvvWvv9aGyvvqvv(:P<vv9yvvAvv5vvv{,

|vvAvv=vv(fvv9
k

<vv=vvtvvhYvvOC@vvdvv%vvQfvvzvv)SvvavvKGyvvMvvQSvv9!vv?(GyvvWvvwvv{3.16).h*vv"vv=vvjvv,fvv9OIkfvvOe

GSvvAvvgvv}vv9d|vvTvvQfvv9Jvvvzvv(Q*vvOGyvvwvv9yvvTvv+vv(epvv,GyvvMvvQSvv9!vv?Gyvv}vvTvvzvvJvv?,}f
q

Gyvvwvvzvv(Q*vvOGJ

Gy}A=t+?@T=>@5v;
k

|TQ

q
f9

k
yzATz+KGyq(:Pj.

(GyWw{3.16)@5v{GyATz+KGyq(:Pj.
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*vv}vvwvv#@vvJvvtvv+vvuIvv}vv9*vv?E\vv9pvv+qvv?|vv#GyvvAvv5vvv{<vv9SvvAvvgvv}vv9d@vvTvvzvv+vvKpvv(:Pj|vvjvvzvvqvv#Ch
|vavzv,<v9 *v=v(vvTv,Ch|vtv9heyvzvZvOC.h@v"vMvqv̂Gyvtvzv(*qv?GyvJv9|v+v?yvzvMvQSv9!v?fv"vOGyvTvavK
<vv9yvvwvvQ<vv"vv?.h*vvgvvAvv}vvOfvv}vvuGyvvwvvQ<vv"vv?fvvzvv)!vvqvv(P*qvv?GyvvMvvQSvv9!vv?h|vvJvvAvv(iGyvvQ_vv(<vv?hCj@vvWvvtqvvu
yvzvTvavK.yv%vPG*vJvTv>Gyvjvav9AG:Sv}v,yvAvTvzv+vKGyvMvQSv9!v?|v#GyvOQFv?Gyv}vAv(svgv?yvzvAvgvQqV

(GyvvvGvvvOhd3.16)hYvvv"vvvrsvvv(IGyvvvMvvvQSvvv9!vvv?vvvv}vvv9pvvv,GyvvvGvvvOhd3.17.h*vvvQ@vvv=vvvbGyvvvjvvvavvv9A
Gyvvv}vvv(YqvvvrGyvvv}vvv(Yvvv)<vvv&<vvvwvvv9p

q
vvv?CVvvvwvvv9dGyvvvAvvvTvvvzvvv+vvvK<vvv}vvv9pvvv+vvv%vvv9CSvvv;cGyvvvAvvvQ<vvv+vvvbhGyvvvAvvvTvvvzvvv+vvvK

GyvvDvv9!vv(j.h*vv}vvwvv#E!vvGvv9R<vvgvv̂GyvvMvvqvv̂pvv,|vvgvvOdGyvvwvvQ<vv"vv?<vv9}ivvavv+vv?GyvvJvv9|vv+vv?yvvzvvTvvavvK
GyvMvQSv9!v,.h@vGvOQGyv}v;Ivdv?Cf

q
GLvAv+v9QLvQSv9!v?PGJO*v}v(|v?vv9pv+v?yvJv}v9*v?GyvMvQSv9!v?

PG@vv%vv9|vv#Gyvv%vvGvv(ehhsvv9*vv?GyvvAvvTvvzvv+vvK|vv#GyvvAvv5vvv{*vv}vvwvv#Cf*vv|OqjEyvv)LvvQSvv9!vv?PGJsvv(I
|t9h|?\jbCfz)|#@zxGy]QhQ*?yzAZ}+~Gy="+(j(GyGOhd3.18).

GyGOhd3.16CY"9a@gQVGyMQS9!?
hpt9

k
yz}g+9QG}hQh<,2(BS EN 1992-1-1:2004)

CY"9aGyAgQqVGydQhaGy=+8+?Gy"}(PF+?

:*(F(OLaQyA5v{GyATz+KCh$G(ef^GBQS9!?

X0LvvvvQSvvvv9!vvvv?|vvvv#Ohf@vvvvTvvvvz+K,LvvvvQSvvvv9!vvvv?
F9p?

OGL{G}<"+?G@9p?

@5v{!9@H|#GywQ<(f

XC1F9aChQ_><9SA}QGQOGL{G}<"+?hGBQS9!?;BGC9A

XC2Q_>h!9OQG
k

F9aG}S9S9J

XC3Q_(<?|gAOy?LvvvvvQSvvvvv9!vvvvv?Lvvvvv9QFvvvvv+vvvvv?Ivvvvv}vvvvv+vvvvv?hG}Fvvvvv(GA
GyOGLz+?f9y+?GyQ_(<?

XC4Q_>hF9aOhQ*9
k

GBQS9!?<A}9SfQ\,|hGC9A

@5v{!9@H|#Gywz(Q*O

XD1<+8?Q_=?GCwvvvvv(!vvvvv9JGCgvvvvvQ\vvvvv?yvvvvvzvvvvvQPGPGCJvvvvv}vvvvv(d
<9y%(GA

XD2Q_>h!9OQG
k

F9a<vvvvQcGyvvvvTvvvv=vvvv9Ivvvv?hGCwvvvv(!vvvv9JGyvvvvAvvvv,fvvvv̂
E9S|hGC+9gGyZ"9f+?

XD3Q_>hF9aOhQ*9
k

GyTa(MGBQS9!+?GB9QF+?GCwW(p?
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@5v{!9@H|#|9AGy=JQ

XS1GyAgQqVy%(GAGy=JQGC=9PGyT9Iz+?

XS2|j}(Qp,|9AGy=JQGC=9PGy=JQ*?GCj}(QI

XS3|"at?GCOhG@RQhGyQPGPGy=JQjCFRGA|#GC=9PGy=JQ*?

@O$(QGyZt+h

XF1EV=9Y|gAOdSvvvvvvavvvvvv(MVvvvvvv9svvvvvv(y+?|vvvvvvgvvvvvvQ\vvvvvv?yvvvvvvzvvvvvv}vvvvvvavvvvvvQ
hGyZt+h

XF2EV=9Y|gAOd|hf"ZQEPG<?yzGz+OSvvvvvvavvvvvv(MVvvvvvv9svvvvvv(y+?|vvvvvvgvvvvvvQ\vvvvvv?yvvvvvvzvvvvvv}vvvvvvavvvvvvQ
hGyZt+hhEPG<?G@z+O

XF3EV=9Yf9dmSa(MCpt+?|gQ\?yz}aQhGyZt+h

XF4EV=9Yf9dm|hf"ZQEPG<?yzGz+OSvav(M|vgvQ\v?yvzv}vavQhGyvZvtv+vhhEPG<v?
G@z+OhGyQPGPGy=JQj

Gy%G(eGyw+}+9F,

XA1hS9FbLq+q?GygOhG!+?GyAQHhGC+9gG@(p+?

XA2hS9Fb|A(Sa?GygOhG!+?GyAQHhGC+9gG@(p+?

XA3hS9FbVO*OIGygOhG!+?GyAQHhGC+9gG@(p+?

fv"vO|v9@vwv(fSv}v9vv?Gyvjvav9AGyvMvQSv9!v,|v(\vhVvx,*v}vwv#sv+v9Sv%v9<vGv%v9Rsv+v9S
Gyvjvav9A(Covermeter).fvv"vvO@vv5vvv{GyvvAvvTvvzvv+vvK*vv}vvwvv#Cf@vv}vv"vvhIvv}vv9*vv?Gyvvtvvavv>Gyvvwvv%vvQ<vv9Fvv,
GyvTv9yv>Cjq@vO$v(Q:Ivuh@

o
vgv+vOGyvtvzv(*qv?yvzvMvQSv9!v?Gyv}vwvQ<v"v?hPyvx<vAvav=v+vu@v+qv9Q|v=v9VvQ

|TA}Qfz)GyATz+KGyq(:Pj.

GyMQS9!?Gy}Tz
q

J?Gy}Qv
q
=?|#G}y+9a

*vvTvvAvvgvv}vv{Gyvvqvv(:Ppvv,|vvgvvdvv~GyvvJvv9:JyvvAvvTvvzvv+vvKCh Fvv%vv9OGyvvMvvQSvv9!vv?|vvTvv=vvtvv9
k
.h|vvh

Pyvvx@vvtvvO
q

eG}yvv+vv9aGyvv}vvTvvAvv}vvQIfvv9yvv+vv?Gyvv}vvgvv9|vv{Gyvv}vvjvv}vv(Svv?pvv,GyvvQG@vv"vvH<vvO*vv;
k
yvvzvvqvv(:Ppvv,

Gyv}v=v9!v,pv,Gyv=v+v8v9JGyvWvO*vOIGyvgvOhG!v+v?,Iv+vE@ovjvz
v
vrG}yv+v9aSv(GAvv9!vBRFv9Fv+v?Ch

vvQ<v(!v+v?Ch@vQvv+v=v+qv?(Aramid)<vQG@v"vH*vAv+v=qvU<v9yvJvQGQI,h*vAv~SvJv=v%v9fv=vQsv9yv>@vWvwv+v{
(Die),h<v9yvTvJv>Gyv}vAv(GYv{(Pultrusion)$vPG*v"vAvHGyv}vtvavhGyvgvQ\v,Gyv}vavzv(H.Cv~

@

o
vzvr

w
Gyv}v9OIGyv}v=vDv(sv?<vzyv+v9aCLvQiyvAvJvTv+v#@v}v9Svwv%v9|vhGyvMvQSv9!v?.h@

o
vTvAnvgrv}nv{sv]v=v9f
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G}yvv+vv9aGyvv}vvQv
q
vv=vv?(Fibre-Composite Rods)vvvAvvTvvzvv+vvKChvvvzh@vv9Q|vvTvv=vvtvv?G Fvv%vv9Opvv,

Gy}"W5JGyMQS9!+q?Gy}g+9Q*?.

GyMQS9!?Gy}J"+q?
*vv}vvwvv#<vvDvvuoGyvvMvvQSvv9!vv?Gyvv}vvTvvz

q
vvJvv?<vv9}yvv+vv9a<vv9SvvAvv}vvQGQ,|vv#Lvvzvvavv?|vv"vv9Svv=vv?,pvv,

|vtv9_vh|vMvAvzvqv? !vAv9LCyv(GMChCSvav(G!v9JChC!v9<v+v>.h*vwv(fGyv}v"vAvHCvvDvQ|vQh!v?hPG
svv(I|vvtvv9h|vv?YvvOeCfvvzvv)|vv#GyvvMvvQSvv9!vv?Gyvvgvv9O*vv?.h*vv}vvwvv#GyvvJvvqvvQ<vv9yvvMvvQSvv9!vv?Gyvv}vvJvv"vv+qvv?
h@vvtvvavv+vvgvv%vv9hIvvqvvQ|vvTvv9|vv+vvQpvv+vv%vv9|vv#OhfEIvvOGK\vvQQyvv%vv9.h$vv,CLvvr

q
|vv#GyvvMvvQSvv9!vv?

Gyg9O*?h*}w#GSAg}9y%9y}t9h|A%9GyG+OIyzJQ*uv=O*{}y(GMGyGOQGfG}LQi.

GyMQS9!?Gy}T9|+q?Gy}TzJ?<9}y+9a

@vvTvvAvvgvv}vv{GyvvMvvQSvv9!vv?Gyvv}vvTvv9|vv+vv?Gyvv}vvTvvzvvJvv?<vvzyvv+vv9aGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#yvvZvv"vv9fvv?hIvvOGJ

Gyvv=vvzvv(cGyvvMvvqvv+vvqvv?Gyvv(Rf,hG}Q\vv+vv9JhG}yvv(GMhGyvvGvvOQGfh@vvjvvavv+vv?G}Svvtvvr,pvvAvvtvvOqe
<vvPyvvx@vvQvvv+vv=vv?|vv#Lvv(GUGyvv}vvAvv9!vv?hGyvvgvvRd.h*vv}vvwvv#@vvtvvavv+vvhh@vvWvvwvv+vv{Gyvv}vv9OIvvv}vv9pvv,
GyvMvQSv9!v?Gyv}vTv9|v+v?Gyvtv+v9Sv+v?<v9}OhGJGyv+vOh*v?Gyv}vgv+v9Q*v?.fv"vO|v9*vwv(f|vavzv(<v9

k
GyvJvZv(d

fvzv)|vAv9!v?E\v9pv+qv?*v}vwv#GSvAvgv}v9dGyvMvQSv9!v?Gyv}vTv9|v+qv?Gyv}vTvzvJv?<vzyv+v9aGyvqv(:PyvzvZv>
pvv,Gyvv}vv(svvhChpvv,Gyvv(IvvOGJGyvv}vv"vvAvvGvv?|vvZvv"vvgvv+vv9

k
.yvvzvv}vv9OIGyvv}vvTvvz

q
vvJvv?<vv9}yvv+vv9a|vvQh!vv?Cvvv=vvQ

|vv#GyvvMvvQSvv9!vv?Gyvv}vv%vv(GIGyvv}vvgvv+vv9Q*vv?.EP*vv}vvwvv#<vv(GSvvavv?Gyvv}vvTvv9|vv+vvQ@vvDvv=vv+vvBCivvWvv+vv?@vvjvvavv+vv?
G}Svtvr(Roofing Membranes)hfv(GQVLvWv=v+v?(Battens)yvzvAv=vzv+vb|v=v9VvQI<vzyv(GM
GyvvTvvtvvr<vv9yvv}vvTvv9|vv+vvQ,<vv+vv"vv}vv9@vvtvv=vv{Cyvv(GMG}Q\vv+vv9Jvvv9pvv?G !vv%vv9AGJGyvv}vvgvv+vv9Q*vv?GyvvMvv9Yvv?
<9}Q\+q9J.

|t9h|?GyMQS9!?Gy}TzJ?yzJQ*u
Yv"vrGyvMvQSv9!v?Gyv}vZv"qvgv?|v#Ohf|v(GOfv]v(*v?$v(A1pv+v}v9*vAvgvzvu<vzOGFv%v9pv,

GyvvJvvQ*vvu.EPGGVvvAvv}vvzvvBGyvvMvvzvvavv?fvvzvv)CvvvDvvQ|vv#1%|vv#Gyvv}vv(GOGyvvgvv]vv(*qvv?,:<vvO
v

|vv#
GLA=9QGy}9OIhpt9

k
yz}g+9Q(BS EN 13501-1:2007).

*vvv=vvv+qvvv#GyvvvGvvvOhd3.19Svvv}vvv9vvvv9JGyvvvjvvvavvv9AGyvvvMvvvQSvvv9!vvv,yvvvzvvvAvvvTvvvzvvv+vvvKGyvvvqvvv(:Pjyvvv]vvv}vvv9f
pvAvQGJ|vMvAvzvqv?yv}vtv9h|v?GyvJvQ*vu.fv"vO|v9@vR*vOSv}v9vv?Gyvjvav9Afvzv)40mm,*vzvReh\vh

@vvTvvzvv+vvKE\vv9pvv,yvv}vv"vvh@vvWvvd
q
vv,SvvavvKGyvvMvvQSvv9!vv?.*vv"vv=vvjvv,Cf*vv}vv"vvhGyvvjvvavv9A@vvGvv9hROQFvv?

IvQGQIGyvAvTvzv+vKGyvqv(:PjGyvvvvvvvvvvvvv550OQFv?|v8v(*v?(ChGyvvvvvv450OQFv?|v8v(*v?fv"vOGSvAvgv}v9d
p(:P|T=uG F%9O).
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GyGOhd3.17Gyja9AG}O!)Gy}az(Hy]}9fO*}(|?GyATz+KGyq(:Pj
p,GyMQS9!?Gy="+(*?<9y"T=?}Y"9aGyAgQV
hpt9

k
yz}g+9QG}hQh<,2(BS EN 1992-1-1:2004)

CY"9aGyAgQVX0XC1XC2/ XC3XC4XD1/ XS1XD2/XS2XD3/XS3

Cyja9AGC(Y)<&(mm)10152530354045

Cyja9AG}O!)(mm)10101015202530

Y"rGyt(IC30/37 4C30/37 4C35/45 4C40/50 4C40/50 4C40/50 4C45/55 4

|;Id9J:

*Q@=bGyja9AGy}(Y)<&<9 !A9LGy}g+9Qjyg}QGSAD}9Qj@Z}+},sOQg50f9|9

k
.

@zReR*9OIGyja9A|#CF{f}QGSAD}9Qj@Z}+},sOQg100f9e.

Gyvvjvvavv9AG}O!vv)*vvQ@vv=vvb<vvdvvQhaLvv9Yvv?FvvOG
k

@vvGvv}vvh<vv+vv#\vv=vvbfvv9dmyvvGvv(OI@vv(\
q
vvh

GyATz+KhE!A9LGyMQS9!?E\9p?Ey)GSAg}9d4%$(GA|oOL{vJOCO!).

*vvvgvvvavvv,Gyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,(BS 8500-1:2006)|vvvGvvv}vvv(fvvv?|vvv#GyvvvAvvv(Yvvv+vvv9JCvvvvDvvvQ
@vvqvvZvv+vv;

k
@vvQ<vvb<vv+vv#CYvv"vv9asvv(IGyvv}vvtvv9h|vv?hGyvvjvvavv9AG:Svv}vv,<vv}vv9pvv+vv%vv9GyvvMvv+vv9Q \vv9pvv?

ia9AE\9p,y(F(OG!JQGp9Jp,GyZ"g?.

GyGOhd3.18CY"9as(IGy}t9h|?GyAzV+Q*?yO*}(|?GyMQS9!?
hpt9

k
yz}g+9QG}hQh<,2(BS EN 1992-1-1:2004)

GIA}9dGyA5v{XC1XC2XC3 and

XC4

XD1 and

XD2

XD3XS1XS1 and

XS3

Y"rs(I|t9h|?@zV+QjC20/25C25/30C30/37C30/37C35/45C30/37C35/45

\QQGBQS9!?XA3XA2XA1XF3XF2XF1X0

Yvvvvvvvvvv"vvvvvvvvvvrsvvvvvvvvvv(IGCtvvvvvvvvvv9h|vvvvvvvvvv?

GyAzV+Qj
C12/15C30/37C25/30C30/37C30/37C30/37C35/45

|;Id9J:

*vqvZqv{Gyv}vgv+v9QGyv=vQ*vav9!v,(BS 8500-1:2006)fv;sv?CvvDvQVv}v(yv+v?<v+v#Yv"vrsv(I
Gyvvv}vvvtvvv9h|vvv?hYvvv"vvvrGyvvvAvvvgvvvQV|vvv#CFvvv{|vvvtvvv9h|vvv?GyvvvZvvvtvvv+vvvh<vvv9yvvv"vvvTvvv=vvv?yvvvzvvv}vvvtvvv9Svvv9JGyvvvgvvvdvvv}vvv)
Gy}MAzq?yzJZ(*9JhGy}JA(*9JGyO!+9y5S}"B.
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GyMQS9!?Gy}T=t?G F%9O

yvzvMvQSv9!v?|vtv9h|v?\vjvb|vQ@vqvgv?,yvwv"v%v9\vgv+vqv?<v9yvWqvO.*v]v}v#G Fv%v9OGyv}vTv=vu
<vvzSvv;cpvv(:P*qvv?Chvvv9<vv;J(Ch@vv9Q)(Tendons)<vvtvv9AGyvvgvv"vvZvvQGyvvMvvQSvv9!vv,Gyvv}vvwvv(vf|vv#
|vv9OqI|vvQv

q
vv=vv?|vv]vvjvv(_vv9

k
OGFvv}vv9

k
fvv"vvO@vvgvvQq\vv&yvv;!vvgvvavv9aIvvAvv)Ivv}vv(yvv?GyvvAvvWvvjvv+vv{Gyvvgvvdvv}vv).

@vvgvv}vv{svv(iGyvvWqvvOpvv,Gyvvwvv9<vv;JGyvvqvv(:P*vv?fvvzvv)\vvjvvbGyvvMvvQSvv9!vv?,<vvJvv+vvEE!vv%vv9@vvJvvB
@vvzCvv+vvQIvv}vv(:JRGFvvOIpvvtvvbSvvAvvAvvgvvQqVGyvvMvvQSvv9!vv?yvvzvvWqvvOhGyvvAvvWvvtqvvu.h*vvTvvAvvMvvOe!vvdvv9|vv9f
|vvAvv}vv9*vvRGfyvv5Fvv%vv9OGyvv}vvTvv=vvu:GyvvWqvvOGyvv}vvTvv=vvu(Pre-Tensioning)hpvv+vv&*vvAvv~VvvOwGyvvwvv9<vv;J
svv=vv{E!vv]vv9LGyvvMvvQSvv9!vv?,hGyvvW

q
vvOGyvv;Ivvu(Post-Tensioning)hpvv+vv&*vvAvv~VvvOGyvvwvv9<vv;J

<gO@Zz

q
>GyMQS9!?(GyWw{3.17).

(GyWw{3.17)GBQS9!?GCT=t?G F%9O.
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GyW
q

OGy}T=u

@

o
vvvZvvv"nvvvhCfvvvOGOvvvv=vvv+vvvQI|vvv#hIvvvOGJGyvvvMvvvQSvvv9!vvv?Gyvvv}vvvTvvv=vvvtvvv?GyvvvZqvvv"vvvh<vvv}vvv9pvvv+vvv%vvv9!vvvdvvv~

G}Q\vvv+vvv9J<vvvgvvv}vvvzvvv+vvv?GyvvvWvvvOqGyvvv}vvvTvvv=vvvu.Ivvv+vvvE@vvvQv
q
vvv>G}h@vvv9Qpvvv,SvvvzvvvTvvvzvvv?|vvv#svvv(Gyvvv>

Gyvvgvv(GQVh*vvAvv~@vvavv=vv+vvuGyvvWvvOqGyvv}vv"vv9Svv>.h@
o
vvtvvavvhG}h@vv9Qfvv"vvO!vv%vv9*vv9JGyvvgvv(GQV<vvgvvO

Yvv>
x

GyvvMvvQSvv9!vv?hQFqvv%vv9hE!vv]vv9Fvv%vv9|vv}vv9*vvGvvgvv{GyvvMvvQSvv9!vv?pvv,Ivv9yvv?\

q
vvjvvb.vvv}vv9pvv,

GyvMvQSv9!v?Gyv}vTvz
q
vJv?Gyv}vTv=vtv?GyvZv"vh,pv{!qv&|v#Gyv}v%v~Cf*vAv~@vQvv+v>Gyvgv(GQVGyv}vTv=vtv?

G F%9O<9ya
q
Q*t?GyZJ+J?hpt9

k
y~I}9dGy}A(s

q
g?.

GyGOhd3.19Gyja9AGy"}(PF,yzATz+KGyMQS9!,y}t9h|?GyJQ*uhpt9
k

yzw(O
G}hQh<,2(BS EN 1992-1-2:2004)

Gyja9AGy"}(PF,yzATz+K(mm)|t9h|?GAQ*u(Os+t?)

f(GQV|TA}QIGSA"9O<T+bGygQV(mm)Gyg(GQV

152580R 30

2540120R 30

3555150R 30

4565200R 30

6080240R 30

7590280R 30

hF&hGIO|gQqVG}<g9OGyO!+9(mm)G}f}OI

25155R 30

25155R 60

25155R 90

35175R 120

55230R 180

70295R 240
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hF&hGIO|gQVG}<g9OGyO!+9(mm)G@OQGf

10100REI 30

10110REI 60

20120REI 90

25150REI 120

40180REI 180

55230REI 240

<;_9JG:9$_<;_9J<9:9ghGIOS}9v?Gy=;_?<;_9J

101060REI 30

15vvvv102080REI 60

20vvvv1530100REI 90

25vvvv2040120REI 120

40vvvv3055150REI 180

50vvvv4065175REI 240

|;Id9J:

Y"r|t9h|?GyJQ*u:
(R)|vvgvv+vv9QSvv"vvOG}Ivv}vv9dh(E)|vvgvv+vv9QGyvvTvv;|vv?h(I)|vvgvv+vv9QGyvvgvvRdCCvv"vv9A@vvgvvQqV

s+9S,yzJQ*u.
vvvv9pvvv?|vvvAvvvavvvzvvv=vvv9Jivvvavvv9AGyvvvAvvvTvvvzvvv+vvvK|vvvgvvvAvvv}vvvOIC*vvv]vvv9

k
fvvvzvvv)C<vvvgvvv9Oh$vvv"vvvOSvvv?Gyvvv}vvvwvvv(!vvv9J

GyMQS9!+?hOQF?GyAgQVyzJQ*u(BS EN 1992-1-2:2004).

fvv"vvO|vv9*vvzvvReSvv}vv9vvv?ivvavv9A|vv"vvMvvqvv]vv?yvvzvv(svv9*vv?|vv#GyvvJvvQ*vvupvv{fivvavv9ACvvv=vvQSvv}vv9vvv?
*}w#Cf*w(f|az(<9

k
yz(s9*?|#GyA5v{(BS EN 1992-1-1:2004).

GyW
q

OGy;Iu
pvv,!vvdvv9eGyvvWqvvOGyvv;Ivvu*vvAvv~h\vvhG}h@vv9Qpvv,Gyvvtvv9yvv>\vv}vv#Civv}vv9OCh|vvGvv9Qj

(Sheaths Or Ducts).Cvv~@vvZvv>GyvvMvvQSvv9!vv?,hfvv"vvO|vv9@vvZvv=vvKsvv(*qvv?<vv}vv9pvv+vv&Gyvvwvvqvv9*vv?,
Iv+vE*vAv~EFv%v9OG}h@v9Qh@vDv=v+vAv%v9<v}v}v9SvxEQSv9A(Anchor Grips)Lv9Yv?|ovO|vGv?pv,
!vv%vv9*vv9JGyvvMvvQSvv9!vv?.*vvAvv~fvv9OIkEO|vv9LGyvvAvvTvvzvv+vvKpvv,GyvvMvvQSvv9!vv?Gyvv;Ivvtvv?GyvvWvvOqLvvZvv(Yvv9

k

196



svvvQHG QSvvv9AGJ(Anchorages)Gyvvv}vvvgvvvQq\vvv?yvvvtvvv(i|vvv(\vvvgvvv+qvvv?fvvv9yvvv+vvv?FvvvOG
k
.pvvv,Gyvvv"vvvdvvv9e

Gyvv}vvAvv}vv9Svvx(Bonded System),*vvAvv~w<vvgvvOGyvvWvvOIvvtvv#GyvvqvvQGZ\vv}vv#Gyvv}vvGvv9Qj<vv}vv;W
|v9Fvh(Ivtv+v#)(Grout),GyvPj*vJvOwfv"vOFvPm|v#G:fvAv}v9Ofvzv)@vDv=v+vBG QSv9A.E:C!

q
v&pv,

Gyvv"vvdvv9eivv+vvQGyvv}vvAvv}vv9Svvx@vv=vvtvv)G}h@vv9QIvvQIGyvvJvvQvvv?<vvWvvwvv{|vvTvvAvvtvv{
q

fvv#GyvvMvvQSvv9!vv?.@ovvZrvv"nvvh
|G9QjG}h@9Qf9OIk|#VQGFKGyq(:PGy}jzq#ChGy=(y+A+#PjGywD9p?Gyg9y+?.

GyvvW
q
vvOGyvv;

q
Ivvuyvv&|vv+vvRIfvvzvv)GyvvWqvvOGyvv}vvTvv=vvupvv,C!qvv&*vv}vvwvv#Cf*vvAvv~Ivv"vv,G}h@vv9Q

yvAvTv9*vQLvav(WSv=vuG Fv%v9OG}vvDvQvvqv9AIk.h$vPG<vOhQg*vTv}vK<v{!vWv9A|vGv9RGJ_v(*vzv?
<vvTvv}vv9vvv?O!vv+vv9.fvv"vvOGyvv%vvOeChGyvvAvvgvvO*vv{Gyvv=vv"vv+vv(j,*vv"vv=vvjvv,ERGyvv?GyvvWvvO|vv#Gyvv}vv=vv9!vv,Gyvv;Ivvtvv?
GyvvWvvOivv+vvQGyvv}vvAvv}vv9Svvwvv?,|vvhCfGyvvMvv=vvQIsvvOCcvv%vvQJC!vv&EPG@vv~q$vvOeGyvv}vv=vv"vv)hG}h@vv9Q
|vvvWvvvOhOI,pvvvzvvv#*vvv"vvv%vvv9QGyvvv}vvv=vvv"vvv)<vvvWvvvwvvv{G!vvvqvvvGvvv9Qj.pvvv,Cfvvv}vvv9dGyvvvAvvvgvvvO*vvv{,pvvv{f

q
G}h@vvv9Q

Gyvv}vv=vvAvv(QIGyvv}vvAvv=vvtvv+qvv?svvO@vvAvvavvzvv>Efvv9OIGyvvWvvOChEfvv9OIG QSvv9A:SvvAvvQFvv9YG}OGAGyvv=vv"vv+vv(j.
|hPyx:*}"hGSAg}9dGyWO

x
Gy;IuBFoQqGA@gO*;J<"+(*?:It?.

GyMQS9!?Gy}QF+?
:*vvAvvavvz

q
vv>E!vvAvv9LGyvvMvvQSvv9!vv?Gyvv}vvQFvv+vv?,Efvvv9!vvB|vvTvv=vvtvv?GyvvZvv"vvhCh|vvZvv=vv(<vv?pvv,

Gyvv}vv(svvh,|vvTvvAvv(ikfvv9yvv+vv9
k

|vv#\vv=vvbGyvvGvv(OIpvv,GyvvAvvZvv"vv+vvhpvvtvvb,<vv{C*vv]vv9
k

GyvvAvvOsvv+vvupvv,
GyvAqv(Yv+vrGyvZvJv+vKh@vqvZv+v{Gyv}v9OIyv]v}v9fE!v%v9AFv+qvO*vAvJv}qv{Gyvgv(G|v{GyvGv(*v?<vWvwv{
|vv"vv9Svv>.@vv(\qvvKGyvvMvvQSvv9!vv?Gyvv}vvwvvWvv(pvv?pvv,vvvzvv+qvv?GyvvtvvO*vvUFvv(f<vvzhvvvTvvqvv(QO(GyvvWvvwvv{
3.18),GyGq(OIGy=ZQ*q?yz}9OIf"OGyAqZ}+~hGyAqqZ+{hGyAq"q+Pp,cQha|D9y+?.

*AzC
q
Q|d%QGyMQS9!?Gy=ZQ*q?<9yg(G|{G}Q<g?GyQF+T?:

vvvv@Qv+>GyMza?GyMQS9!+q?.
vvvvGyt9y>Gy}TAg}{.

vvvv|g9yG?GyTaK<gOGyZ>.

vvvvF(OIGyZ"g?
GfA=9QGJGyAZ}+~
|vv#GyvvZqvvgvv>Gyvv(Yvv(dEyvv)E!vvAvv9L

m
|vvQV

m
yvv}vvTvv9Ivv9Jvvv=vv+vvQI|vv#GyvvMvvQSvv9!vv?Gyvv}vvzvvTvv9A

!vvAvv+vvGvv?GyvvAvvjvv+qvvQGJpvv,Gyvvzvv(fh<vvgvv̂fvv+vv(HGyvvTqvvavvKGyvvJvvAvv}vv+vv?,GyvvAvv,:*vv}vvwvv#GSvvAvvzYvv9yvv%vv9
hyvwv#*vAv~@vJvTv+v"v%v9<vgv}v{fv;Fv,.@vtv9heGyvMvQSv9!v?Gyv}vzvTv9ALv9QFv+v9

k
GyvdvQhaGyvGv(*v?

<vvWvvwvv{|vvAvvqvv9hJ<vvTvv=vv>@vvQGvvv~QhGSvv>G}hSvv9N,h@vvOp
w
vvu|vv9AGyvv}vvavvQ.yvv%vvPGpvv{fvvv9!vvB

GyvMvQSv9!v?SvAovTrvAnvgv}v{Lv9QFv+v9
k

vv}v9OI|vQFv+v?,:<vO
q

|v#CLvPGfvAv=v9QGJ@vZv}v+v}v+v?|v=vw
q
vQI
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:SvAvgv}v9dC!vTvGv?Svav(M|vWvw
q
vzv?yvzvAvJvw

q
v~pv,Sv+v;f|v9AGyv}vavQ.hfvzv)Gyvgv}v(e,pv{f

q

|vGv9dG !v%v9AGJh\v=vbGyvGv(OIGyvAv,@v(p
q
vQ$v9@vtv"v+v9J|vTv=vuGyvZv"vh$v(ChSvh|v#Pyvx

Gyvv}vvAvv(pvvQyvvzvvZvv>qpvv,Gyvv}vv(svvh,yvvwvv#GyvvAvvWvv+vv+vvOvvvDvv+vvQG
k

|vv9*vvWvvAvv}vv{fvvzvv)vvv;GyvvAvvtvv9!vvAvv+vv#.*vv(p
q
vvQ

GSvvAvvgvv}vv9dGyvva
q
vv+vv"vv?GyvvMvv9QFvv+qvv?|vvGvv9:

k
<vvO*vv;

k
|vv#G !vv%vv9AGJyvvzvvMvvQSvv9!vv?hGyvvTqvvavv(MGyvvAvvJvvAvv+qvv?

G}LQi.*=+#GyWw{3.19|G9dGyg}z+q9JGy}A(p
q
QIp,E!A9LGyMQS9!?Gy}QF+q?.

(GyvvvvWvvvvwvvvv{3.18)LvvvvQSvvvv9!vvvv?|vvvvQFvvvv+vvvv?fvvvv9y+?G@vvvv(OIvvvvvvvvvz+?Svvvv9!vvvvBFvvvv(f,GhvvvvvTvvvvqvvvv(QO.GCgvvvv}vvvv9Q*vvvv(f
(MacCormac Jamieson Prichard),GyZ(QI<{Pf(Peter Cook).

GyMQS9!?Gy}T=t?GyZ"h

*v}vwv#Yv>qGyv(IvOGJGyvMvQSv9!v+qv?Gyv}vTv=vtv?GyvZv"vhE|v9Vv9sv(yv+qv9
k

ChCpvtv+qv9
k

,Qiv~Cf
q

|vgvdv~Gyvgv}vzv+v9JGyv}vZv"vgv+qv?@vTvAvgv}v{G}Lv+vQI,E|v9<v9yv(GFv%v?Eyv)G}fvzv).(Face Up)

Ch<v9yv(GFv%v?Eyv)G}Svqv{(Face Down),}!v&*v}vwv#@vJvtv+vu\v=vbFv(OICpv]v{<v%vPg
Gyvva

q
vvQ*vvtvv?.@ovvZrvv"nvvhGyvvtvv(Gyvv>fvv9OIk|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvU(Plywood)ChGyvvqvv(:P.fvvzvv)
GyvvvQivvv~|vvv#CfGyvvvtvvv(Gyvvv>Gyvvvqvvv(:P*qvvv?CvvvvDvvvQO*vvv}vvv(|vvv?yvvv;SvvvAvvvgvvv}vvv9dGyvvv}vvvAvvvwvvvQxQ,pvvv{fsvvv(Gyvvv>

198



GyvvMvvWvv>Gyvv}vvgvv9vvvU@vvTvvAvvgvv}vv{yvv~Vvvwvv9dG}vvvDvvQ@vvgvvtvv+vvOG
k

,vvv}vv9C!qvv%vv9svv9<vvzvv?yvvzvvAvvgvvO*vv{<vvTvv%vv(yvv?
Cvvvv=vvvQyvvvzvvv(IvvvOGJivvv+vvvQGyvvv}vvvgvvv+vvv9Q*vvv?.@ovvvZnvvv}qvvv~Gyvvvtvvv(Gyvvv><vvvJvvv+vvvE*vvvAvvv~wpvvvw

q
vvv%vvv9 RGyvvv?Gyvvv(IvvvOI

Gyvv}vvZvv=vv(<vv?,h*vv"vv=vvjvv,Cf@ovvZrvv"nvvh<vvAvvTvv9|vvJvv9J\vv+vvtvv?yvv]vv}vv9f\vv=vvbGyvvGvv(OIfvvzvv)Gyvv}vv"vvAvvH
Gyvv"vv%vv9Fvv,.<vv}vv9CfG !vvAvv9LG}hqyvv,yvvzvvtvv(Gyvv>*vv"vvavv(jfvvzvv)@vvwvv9yvv+vvr|vvQ@vvqvvgvv?pvv{!vv&*vv}vvwvv#
@vvvJvvvtvvv+vvvuG:svvvAvvvZvvv9Opvvv,Cfvvv}vvv9dGyvvvAqvvvWvvv+vvv+vvvO|vvv#Lvvv;dGyvvvJvvvOq|vvv#fvvvOOGyvvvAvvvjvvv+vvv+vvvQGJ.hyvvv%vvvPG
@vvzCvv+vvQGJ|vv%vv}qvv?pvv,Fvv}vv9yvv+qvv?Gyvv=vv"vv9Avvvwvv{

q
.h*vv"vv=vvjvv,EOLvv9dC!vvdvv}vv?GyvvAvvDvv=vv+vvBhGyvvQpvvhGyvv;R|vv?

yvzv"qvtv{pv,Gyv(IvOGJGyv}ovTv=vtv?GyvZv"vhfv9OIk<v9 \v9pv?Eyv)GyvAqvTvzv+vKGyvqv(:Pj.E\v9pv?
k

Eyv)
Cyv(GMGyvMvQSv9!v?Gyv}vQFv+qv?,pv{f

q
Gyv(IvOGJGyvAv,hGFv%vAv%v9IvGvQ_v=v+vgv,ChBFovQqChsvQ|v+vO

@vv(Sqvvh|vv#|vvGvv9dG vvvTvv9AGJGyvvMvv9QFvv+qvv?Gyvv}vvgvv}vv9Q*qvv?Gyvv}vvTvv=vvtvv?GyvvZvv"vvh(GyvvWvvwvvzvv+vv#3.20

h3.21).@vv=vv(qHGyvv(Cvv+vvtvv?Qsvv~(PD CEN/TR 15739:2008)|vvGvv9dE!vv%vv9AGJGyvvMvvQSvv9!vv?
Gy}T=t?GyZ"hhpt9

k
yzATaKPhGy}z}UThGyz(fC.

(GyWw{3.19)C!(GYGBQS9!?Gy=ZQ*?hpt9
k

yzt9y>h|g9@?GyTaK.
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(GyvvWvvwvv{3.20)@vvjvvavv+vv?Lvv9QFvv+vv?LvvQSvv9!vv+?|vvTvv=vvtvv?GyvvZvv"vvh|vvjvvavv9I<vvWvvQGFvvKG}QOhGR,|vvAvvJvvrSvv(G!vvRj.
GyZ(QI<{Pf.(Trent Concrete Ltd.)

(GyvWvwv{3.21)@vjvav+v?Lv9QFv+v?IvGvQ*v?|vgv9OIGyv=v"v9Avvvv|vQvvR<v+9!v9JGvvTv=vQ*v9fvvvv!v(@v"vjv%v9e.GyvZv(QI<v{Pf
(Trent Concrete Ltd.).
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Cy(GMGyMQS9!?Gy}T9|+q?Gy}T=t?GyZ"h

@vvgvvO
w

Cyvv(GMGyvvMvvQSvv9!vv?Gyvv}vvTvv9|vv+qvv?Gyvv}vvTvv=vvtvv?GyvvZvv"vvh,<vvTvv}vv9vvv?100mmh<vv9Q@vvqvv9fvv9J

_vv(G<vvu|vvgvv+vv9Q*vv?,|vv"vv9Svv=vv?yvvzvvavv=vvtvv?GyvvOGLvvz
q
vv+vv?yvvzvv=vv"vv9APjGyvvqvvGvv(IGyvv}vvgvv+vv9QjhyvvzvvGqvvOQGf

GyvvOGLvvzvv+vv?.GyvvAvvTvv9|vvJvv9JYvv9Q|vv?|vvWvv9<vv%vv?yvvAvvzvvxGyvvAvv,@vvAvvavvz
q
vv=vv%vv9!vvdvv~Cfvv}vv9dGyvv=vv"vv9AGyvv}vvWvv9<vv%vv?

PGJGyvvv(Yvvv;JGyvvvQsvvv+vvvtvvv?.G}<vvvgvvv9OGyvvvgvvvdvvv}vvv)$vvv,600 x 3000 mmh<vvv"vvv9svvvzvvv+qvvv?IvvvQGQ*qvvv?
|vgv+v9Q*v?svOQ$v911.0w/m.k..@

o
vTrvAnvgrv}nv{!vdv~hYv{Gyv}v;WGyvQsv+vtv?<v(Yv;JSv}v9vvAv%v9

2mmyAD=+BG}y(GM.@oZ"nhGy(IOGJG}v=Q<T}9v?200mmyz}W9Q*hGyAG9Q*?.

GyMQS9!?Gy}Z=(<?p,Gy}(sh

@vgvAv}vOFv(OIGyvMvQSv9!v?Gyv}vQFv+v?Gyv}vZv=v(<v?pv,Gyv}v(svh<vWvwv{vv=v+vQfvzv)Gyvtv9yv>,
pvvz*qvv?fvv+vv(Hpvv+vv&SvvAvv"vvgvvwvvUpvv,SvvavvKGyvvMvvQSvv9!vv?.*vvGvv>Cf*vvwvv(fGyvvtvv9yvv>svv(*qvv9

k
<vvWvvwvv{

vv9amyvAvJv}qv{\vjv(WGyvMvQSv9!v?Gyva
q
v9RFv?|v#OhfIvOhK@vWv(qgpv+v&.h*v"v=vjv,Cf@vwv(f

Gyvvv(Yvvv;JvvvvAvvv+vvv}vvv?<vvvWvvvwvvv{vvvv9amyvvv}vvv"vvvhGyvvvAvvvTvvvQqH(Leakage)GyvvvPj*vvv}vvvwvvv#Cf*vvvTvvv=qvvv>
@vvgvvWvv+vvWvv9

k
yvvzvvTvvavvK.*vvTvvAvvgvv}vv{_vv+vvrhGSvvh|vv#|vv"vvAvvGvv9JGyvvMvvWvv>hGyvv}vvgvv9OfhGyvv=vv;SvvAvv+vvx

vt(Gy>,GfA}9OG
k

fz)E!%9AGyTaKGy}az(H.

*vvgvvOFvvTvvQ|vv+vvzvv((Millau Viaduct)pvv(bhGOj@vv9Qf(Tarn)pvv,pvvQ!vvTvv9GyvvPj@vv~
E!vvv%vvv9DgGyvvvgvvv9e2004FvvvTvvvQG

k
|vvvgvvvzvvvtvvv9

k
C!vvv+vvvtvvv9

k
Ivvv+vvvE*vvvTvvvAvvv"vvvOEyvvv)Svvv=vvvhQvvvv9FvvvR(Piers)!vvvJvvv+vvvqvvv?

<v{Q@vqv9Y270m(GyvWvwv{3.22).@v~qYv>qGyvgv}v(OGyvQFv+vUpv,Gyv}v(svh<vMvQSv9!v?<vTv}v9vv?
5.1m<vvvvv(GSvvvvvavvvvv?svvvvv9yvvvvv>pvvvvv(:Pj|vvvvv"vvvvvRyvvvvvuPG@vvvvv+vvvvv9

k
|vvvvv#GyvvvvvMvvvvv9QL(Self-Climbing Steel

Formwork),h<vvvvv(GSvvvvvavvvvv?h!vvvvvXQGpvvvvvgvvvvv?OGLvvvvvzvvvvv,(Crane Hoist).@
o
vvvvv(FqvvvvvBGyvvvvvQvvvvvv9FvvvvvR

GyvvMvvQSvv9!vv+qvv?<vvz<vvQGLpvv(:P*qvv?(Steel Pylons)GQ@vvqvv9fvv%vv990m@vvTvv"vvOQYvv+vvrGyvva
q
vvQ*vvuPG

Gyv}vtvavhGyvZv"vOhsv,Gyvqv(:Pj.@vTvAv"vOvv{
q

Qvv+vRIEyv)CQ<vgv?Ch@v9OLvQSv9!v+qv?|vTvz
q
vJv?|v9Fvzv?

fv"vOG}Sv9Sv9JyvAv(RYGyvJv}v{.Lv;dCfv}v9d@vWv+v+vOGyvGvTvQ,GyvPj_v(yv&46.2km.,

@vv~qYvv>qLvvQSvv9!vv?SvvQ*vvgvv?GyvvAqvvZvvz
q
vv><vv}vvgvvO

q
d80m3

<vv9yvvTvv9fvv?,h<vvwvvAvvzvv?EFvv}vv9yvv+qvv?!vv%vv9Fvv+qvv?
@T9hj205.000_#.
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(GyvvWvvwvv{3.22)Cfvv}vvOILvvQSvv9!vv+?vvvvFvvTvvQ|vv+vvzvvzvv(pvv(bhGOj@vv9QfvvvvpvvQ!vvTvv9.GCgvv}vv9Q*vv(f(Foster +

Partners).@Z(*Q(Arthur Lyons).

E!%9AGJGyMQS9!?

G !%9AGJGy}zT9A

pv,GyvMvQSv9!v?Gyv}vZv=v(<v?|v=v9VvQI,*vJvOqO|vzv}vUSvavKGyvtv9yv>hG|vAvZv9Yv&yvzv}v9A,
ChCj<vav9!v?yv&,G !v%v9AGJGyv}vwvWv(pv?Gyv"v%v9Fv+v?|v=v9VvQIk,|v}v9*vAvavz

q
v>|vTvAv(ikfv9yv+v9

k
|v#

\vv=vvbGyvvGvv(OIyvv]vv}vv9fE!vv%vv9A|vvQFvv,|vvtvv=vv(d.h*vv}vvwvv#Cf@vvgvvavv,|vv(GOGyvvtvv9yvv>Gyvvtvv9Svv+vv?
hGyvvvZvvvtvvv+vvvzvvv?hivvv+vvvQGyvvv}vvv9Yqvvv?(Hard Shiny Non-Absorbent),vvvv9yvvvqvvv(:PhGyvvv=vvv(yvvv+vvvTvvvAvvvQ
Gyvv}vvTvvz

q
vvK<vv9}yvv+vv9aGyvvRFvv9Fvv+qvv?(Grp),ChGyvvMvvWvv>Gyvv}vvgvv9vvvUGyvv}vvjvva

q
vv)<vv9yvv=vv;SvvAvv+vvx,

Svvvavvv(Ivvv9
k

@vvvgvvv9!vvv,|vvv#@vvvWvvvtqvvvtvvv9JOsvvv+vvvtvvv?fvvvWvvv(GFvvv+qvvv?(Crazing Map),!vvvAvvv+vvvGvvv?G:!vvvwvvv}vvv9T

GyvvAvvqvv9\vvzvv,<vv+vv#GyvvTqvvavvKh|vv9OqIGyvvwvvAvvzvv?GyvvAvvJvvAvv+qvv?(Underlying Bulk Material).E\vv9pvv?

Eyvvv)Pyvvvx,*vvv}vvvwvvv#yvvvzvvvqvvvGvvv(GJ(Blow- Holes)GyvvvAvvv,@vvvTvvv=qvvv=vvv%vvv9Gyvvvqvvvtvvv9fvvv9JGyvvv%vvv(GFvvv+qvvv?GyvvvAvvv,
@vv"vvJvvZvvQfvv"vvOhFvv&Gyvvtvv9yvv>Cf@vvqvvTvvOGyvvTqvvavvKpvv,Ivv9dyvv~*vvAvv~QLqGyvvMvvQSvv9!vv?<vvWvvwvv{
vvv9am.fvv"vvO|vv9@vvMvvAvvzvvrG|vvAvvZvv9Yvv+vv?Gyvvtvv9yvv>svvO@vvdvv%vvQGLvvAvv;pvv9JOGFvv}vv?pvv,Gyvvzvv(ffvvzvv)
SvvvavvvKGyvvvMvvvQSvvv9!vvv?,!vvvAvvv+vvvGvvv?GLvvvAvvv;Wsvvv(Gyvvv>FvvvO*vvvOI|vvvhsvvv(Gyvvv>|vvvTvvvAvvvgvvv}vvvzvvv?,Ch!vvvAvvv+vvvGvvv?
GLvvAvv;pvv9Jpvv,G}LvvWvv9HGyvvavvQ*qvv?Ch!vvAvv+vvGvv?GLvvAvv;a@vvavv=vv+vvuGyvvgvv"vvZvvQGyvv}vvTvv9fvvOfvvzvv)pvvx
Gyvvtvv9yvv>(Release Agent).@vv}vv"vvhGyvvgvv"vv9YvvQGyvv}vvTvv9fvvOIfvvzvv)pvvx

x
Gyvvtvv9yvv>G:yvvAvvZvv9b<vv+vv#

202



GyvvMvvQSvv9!vv?hGyvvtvv9yvv>,hGyvvPjsvvO*vvTvv=xvv>\vvQQG
k

yvvzvvMvvQSvv9!vv?fvv"vvOpvvxGyvvtvv9yvv>.@vvTvvAvvgvv}vv{
fv9OI

k
|vTvAvJvzv=v9JvvQ*v}v+v?hR*v(J|vhLv9pv̂@v(@qvQSvavJv,vvgv"v9YvQ|vTv9fvOIfvzv)pvx

Gyvvtvv9yvv>GyvvMvvWvv=vv,hGyvvqvv(:Pjfvvzvv)GyvvAvv(Gyvv,.*vv}vvwvv#Cf@vvJvvTxvv#@vv=vvavv+vv"vv9JGyvvtvv9yvv><vv}vvTvv9|vv+qvv?
|vv]vv=vv(_vv?,Fvv(OIE!vv%vv9AGJGyvvTvvavvK<vvgvvOpvvx

q
Gyvvtvv9yvv>,!vvAvv+vvGvv?@vvMvvqvv+vv̂fvvOOGyvvqvvGvv(GJ

GyvvvTvvvavvvJvvv+vvv?<vvvWvvvwvvv{vvvv=vvv+vvvQ.@vvvTvvv}vvvKGyvvvAvvv=vvvavvv+vvv"vvv9J<vvv%vvvQhHGyvvv%vvv(GAhGyvvvQ_vvv(<vvv?GyvvvRqGFvvvOIOhf
G Svv}vv"vvBLvv;dGyvvQqL.*vvGvv>Cf@vv=vvOjGyvvMvvQSvv9!vv?Fvv+qvvOIGyvv"vv(fvv+qvv?Gyvv}vvZvv=vv(<vv?|vv=vv9VvvQI,
pG(GJSaJ+?sz+z?hYj+QIptb,h@j+qQGJ_q+q?p,Gyz(f.

*ovv=vvQR@vvavv=vv+vvuGyvvO$vv9f,fvvzvv)SvvavvKGyvvMvvQSvv9!vv?<vvgvvOpvvx
q

Gyvvtvv9yvv>,fvv+vv(HnGyvvTvvavvK

vvv9yvvqvvGvv(GJ.h@vvZvv=vvK$vvPgGyvvgvv+vv(H|vvzvvJvv(cvv?<vvWvvwvv{Lvv9U,EPGGSvvAvvgvv}vv{O$vv9fyvv}qvv9Y
pv9@vKGyvzv(f.yvPG*vGv>|vgv9yvGv?fv+v(HGyvTqvavKFv+qvOG

k
<v}v9OqI|v9yv8v?sv=v{GyvAvzSv+vUhGyvOq$v9f

Gy;
q

IuyzMQS9!?.

G !%9AGJi+QGy}zT9A
*v}vwv#fv}v{@vWvwv+vzv?|v#G !v%v9AGJiv+vQGyv}vzvTv9A<v9SvAvgv}v9dCyv(GM|v"vWv(QI<vWvwv{

LvvWvv#pvv,Cfvv}vv9dGyvvtvv9yvv>.h*vv}vvwvv#@vvgvvR*vvRGyvv}vvdvv%vvQGyvvJvv=vv+vv=vv,<vv9yvvTqvvqvvhGyvvJvv9c(Abrasive

Blasting),*v}vwv#@vJvtv+vuGyv}vdv%vQGyvDv;Cv,Gyv=vgvO<v9SvAvgv}v9d@vjv+qvQGJpv,Sv}v9vv?Gyvz
q
v(M.

h*vv}vvwvv#Cf@vvTvvAvvgvv}vv{Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?,vvv9yvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz
q
vvK<vv9}yvv+vv9aGyvvRFvv9Fvv+qvv?,

hYvvqvv9FvvKGyvv=vv;SvvAvv+vvxGyvvJvvQGQjGyvv}ovvWvvw
q
vvzvv?<vv9yvvAvvMvvzvv+vv?,h|vvavv9WGyvv"vv+vv(<vvQ*vv#hGyvv=vv(yvv+vvTvvAvv+vvQ*vv#,

vvv=vvavv9!vv9Jyvvzvvtvv9yvv> fvvavv9A|vvdvv9$vvQyvv"vv}vv9PL|vvMvvAvvzvvqvv?.h*vvAvv~wLvvqvv̂G:LvvAvv;pvv9Jpvv,Gyvvzvv(f
<v9SvAvgv}v9dE!v%v9AGJ|vavqvzIGyvzv}vgv?(Matt Finishes),@vJvAvqve<vR*vBGyvtv9yv>Lv;dQUq

GyvvMvvQSvv9!vv?.*vvAvv~Lvvqvv̂fvvOOGyvvqvvGvv(GJGyvvTvvavvJvv+vv?<vv9SvvAvvgvv}vv9d|vv(GO|vv9Yqvv?<vvWvvwvv{_vvqvv+vvr
vvvv9yvvvMvvvWvvv>hGyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#.h*vvv}vvvwvvv#@vvvWvvvwvvv+vvv{GyvvvTvvvavvvKGyvvvgvvvzvvv(jyvvv~yvvv(GMGyvvvMvvvQSvvv9!vvv+vvv?
<9yOIQF?Ch<9yOb

q
fz)GyMQS9!?h$,:@RGdyO!?.

G !%9AGJGy}Ww
q

z?hGy}gQqs?

@vvwvv(fGyvvMvvQSvv9!vv?Gyvv}ovvgnvvQqsvv?(Gyvv}vvJvvRvRI)|vvZvv=vv(<vv?pvv,Gyvv}vv(svvhfvv9OI,fvvzvv)fvv(GQV

(Battens)LvWv=v+qv?Vv9sv(yv+qv?|vDv=vAv?fvzv)Lvzvqv+qv?|v#GyvMvWv>Gyv}vgv9vvU. RGyv?Gyvtv9yv>|v#
OhfEIvvvOGKCj\vvvQQyvvvzvvvMvvvQSvvv9!vvv?Gyvvv}vvv"vvv]vvvGvvv?,*vvvGvvv>Cf@vvvwvvv(fGyvvvgvvv(GQV|vvvWvvvavvv(pvvv?
h|vvzvvTvv9A(Splayed And Smooth).*vv}vvwvv#GyvvJvvZvv(dfvvzvv)|vvdvv%vvQ|vvgvvQqbC_vvQi<vva

n
vvQrb

GyvvMvvQSvv9!vv?Gyvv=vv9QRIhYvv(:
k

Eyvv)E!vv%vv9Am|vvgvvQ
qbh|vvMvva

q
vvb(Striated Riven Finish).@vv"vvAvvH

Gyvvtvv(Gyvv>Gyvvqvv(:P*qvv?Gyvv}vvWvvw
q
vvzvv?hGyvvJvv=vv9dfvvzvv)GyvvMvvWvv>Gyvv}vvgvv9vvvUE!vv%vv9AGJm<vvO*vvzvv?.fvv"vvO|vv9
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*vvwvv(f|vvavvzvv(<vv9
k

@vvWvvwvv+vv;Jfvv}vv+vvtvv?*vv}vvwvv#!vvJvvBGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvO
x

OhQivv(IGyvv=vv(yvv,
*(Q*D9f !A9L@Z9|+~!JA+q?Ey)IO

u
v=+Q.

G !%9AGJGy}Jw(v?hGy}"}qW?<9yJ}^hGy}Zt(y?
*v}vwv#@vav=v+vuGyvJvx

q
GyvMvqv+vr<v(QbGyvQ|v{fvzv)GyvMvQSv9!v?Gyv}vZv=v(<v?pv,Gyv}v(svh

Chfvvzvv)GyvvMvvQSvv9!vv?Gyvv}vvTvv=vvtvv?GyvvZvv"vvh.h*vvtvvAvvZvvQGyvvAvv"vv}vv+vvX<vv9yvvJvv9|vv̂fvv9OI
k

fvvzvv)GyvvMvvQSvv9!vv?
Gyvv}vvTvv=vvtvv?GyvvZvv"vvh<vvTvv=vv>G}Lvvavv9QGyvv}vvZvv9Ivv=vv?:SvvAvvgvv}vv9dG}Ivv}vv9Vpvv,Gyvv}vv(svvh.h@

o
vvR*vv{

vpvv;GyvvAvvtvv"vv+vvAvv+vv#Qh<vv?GyvvT
qvvavvK(Laitance)(Gyvvavv=vvtvv?GyvvTqvvavvJvv+vv?Gyvvjvv"vv+qvv?<vv9 Svv}vv"vvB)yvvAvvWvvwvv+vv{

E!vv%vv9A*vvWvv=vv&GyvvJvvGvvQ|vvh<vvgvv̂GyvvAvvwvvW
w
vvryvvzvvJvvZvv(*vv9J.Ivv+vvE*ovv"vvAvvHGyvvZvvtvv{<vvJvv9vvv9J

GyvvwvvQ<vv(Q!vvOhe(vvvQ<vv+vvOGyvvTvv+vvzvv+vvwvv(f)(Carborundum Abrasive)E!vv%vv9AkYvvtvv+vv;
k

svv9Svv+vv9
k

,

*]q,Sa(Yy(fmv9|{yzJZ(*9J,E:Cf
q

$PgGyg}z+q?<a+8?h|wzq?.

G !%9AGJ<9yJZ(*9JGy}wW(p?
*vv"vvAvvHG!vvwvvWvv9aGyvvJvvZvv(*qvv9JGyvvMvvWvv"vv?LvvQSvv9!vv?<vv{!vv%vv9ACvvvDvvQO*vv}vv(|vv?hCvvvDvvQFvv9P<vv+qvv?

k

h|vv+qvvRGJCpvv]vv{yvv}vvtvv9h|vv?GyvvAvvGvv(*vv?hPyvvx<vv{RGyvv?Gyvvavv=vvtvv?GyvvTvvavvJvv+qvv?Gyvv}vvzvvTvv9Apvv,GyvvMvvQSvv9!vv?
GyvvAvv,@vvwvv(ffvvzvv)@vv}vv9S|vvhGyvvtvv9yvv>.h*vv}vvwvv#|vvgvv9yvvGvv?GyvvMvvQSvv9!vv?Gyvv}vvzvvTvv9AhGyvv}vvWvvw

q
vvzvv?

hGyvv}vvtvv(yvv=vv?<vvgvv}vvu,<vvAvvzCvv+vvQGJ<vvZvvQ*qvv?|vvgvvAvv}vvOI<vvWvvwvv{vvv=vv+vvQfvvzvv)Vvvwvv{hyvv(fGyvvJvvZvv(*qvv9J
GyvMvWv"v?Gyv}vTvAvgv}vzv?.fvzv)GyvQiv~|v#C!v&*v}vwv#GSvAvgv}v9dGyvJvZv(*qv9JGyvMvWv"v?Gyv}v"vtvavgv?
GyvvAqvvOQLpvv,vvv{

q
|vv#E!vv%vv9AGJGyvvJvvZvv(*qvv9JGyvv}vvwvvWvv(pvv?pvv,GyvvMvvQSvv9!vv?Gyvv}vvTvv=vvtvv?GyvvZvv"vvh

hGyv}vZv=v(<v?pv,Gyv}v(svh,E:CfGyvMvQSv9!v?Gyv}vTv=vtv?GyvZv"vh@ovgvav,pvQYv9
k

E\v9pv+v?yvzvAv(\wvh
Gyvv}vv"vvAvvdvv~yvvzvvJvvZvv(*vv9J.pvvqvv,GyvvZqvv>GyvvPj*vvwvv(fpvv+vv&Gyvv(Fvv&Svvqvvzvv+vv9

k
(In Face Down

Casting),*v}vwv#h\vhIvGv9QIQsv9Fvtv+qv?fvzv)Gyv(Fv&GyvTvqvzv,yvzvtv9yv>,GyvPj*v}vwv#Cf
*ovvgvv9y

n
vvH|vvTvv=vvtvv9

k
<vv}vv|LvvQGJ@

o
vv=vvavvr@vvZvvz

q
vv>G Svv}vv"vvBGyvvTvvavvJvv,.hpvv,GyvvZqvv>GyvvPj*vvwvv(f

pvvv+vvv&Gyvvv(Fvvv&fvvvzvvv(*vvv9
k

(In Face-Up Casting),*vvv}vvvwvvv#\vvvjvvvbsvvvavvvhIvvvGvvvQ*qvvv?|vvvAvvvqvvvQsvvv?Eyvvv)
OGLvv{GyvvTvvavvK,E|qvv9<vvWvvwvv{fvvWvv(GFvv,Ch<vvzVvvwvv9d|vv(Yvv(pvv?|vvTvv=vvtvv9

k
,h|vv#OhfGSvvAvvgvv}vv9d

|v|LvQGJ@vZvz
q
v>.<vO*v;

k
|v#Pyvx*v}vwv#GSvAvgv}v9dLvzvav?Lv9Yqv?yvzv(GFv%v?fvzv)GyvGqv9!v>

Gyv}vQFv,|v#Gyvz
q
v(M|vh|v9OqI|vwv(q!v?|v#Lvzvav?sv+v9Sv+qv?CQLv[yv=vtv+v?GyvJvGv~.vv}v9*vGv>

vvvWvvrGyvvJvvZvv(*qvv9J<vv9yvvjvvTvv+vv{hGyvvAqvv"vvdvv+vvr<vv9yvvqvvQVvv9Ifvv"vvO|vv9@vvwvv(fGyvvMvvQSvv9!vv?svvOC
o
!vv]vvGvvB

<vvWvvwvv{vvv9amyvvAvvTvv"vvOPG@vv%vv9.h f
v

@vvavv=vv+vvu|vv|L
q
vvQGyvvAvvZvvz

q
vv>fvvzvv)hFvv&Gyvvtvv9yvv>svvO*vvGvvgvv{

@v(sv+vB$vPgGyvgv}vzv+v?Csv{C$v}v+v?,pvzvPG*vGv>Cf*ovRGdGyvTvavKIvAv)fv}vu:*vR*vOfvzv)
CvvzvvESvv}vv9vvv?GyvvJvvZvv(*vv9J <vvgvv9OLvvavvQG!vvqvvZvv9yvv%vv9.Ivv+vvE@vv"vvavv(jEIvvOiGyvvavvQGFvvuGyvv=vvO*vvzvv?
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yvvwvvWvvrGyvvJvvZvv(*qvv9Jpvv,vvv{
x

|vv#GyvvMvvQSvv9!vv?Gyvv}ovvTvv=vvtvv?GyvvZqvv"vvhhGyvv}vvZvv=vv(<vv?pvv,Gyvv}vv(svvh,
fvvzvv)GSvvAvvgvv}vv9dGyvvTqvvqvvhGyvvJvv9c(GyvvTvvvq

r
vvh<vv9yvvQ|vv{)(Abrasive Blasting).hGfvvAvv}vv9OG

k
fvvzvv)

|vvtvv9SGyvvQq|vv{Gyvv}vvTvvAvvgvv}vv{<vv9yvvTvvqvvhhsvvTvv9hIGyvvMvvQSvv9!vv?,*vv}vvwvv#GyvvJvvZvv(dfvvzvv)_vv+vvr|vv#
G !%9AGJ<}9p+%9GyAqZ9|+~Gy"JA+q?(Sculptural Designs).

E!%9AGJGyMQS9!?<9}OhGJ

*vv}vvwvv#GyvvJvvZvv(dfvvzvv)_vv+vvr|vv#GyvvAqvvwvv(*vv"vv9J<vv}vvgvv9yvvGvv?GyvvMvvQSvv9!vv?Gyvv}vvAvvZvvz
q
vv=vv?E|qvv9

*vvOh*vv9
k

Ch|vv+vvwvv9!vv+vvwvv+vv9
k
.fvv}vv(|vv9

k
*vvGvv>Cf*vvgvv9yvvHGyvvTqvvavvKGyvvgvv9yvv,GyvvGvv(OI<vv9}OhGJ,}f

q

fvv+vv(HGyvvTvvavvK*ovv}rvvwpvv#
rCf

r
@

o
vv]vvM

q
vv~(Accentuated),<vvO:

k
|vv#ERGyvvAvv%vv9<vv9yvvAvvR*vv+vv#.GyvvAvvR*vv+vv#

Gyvvvgvvv}vvv+vvvupvvvtvvvb*vvvR*vvv{Gyvvvgvvv+vvv(HGyvvvZvvvjvvv+vvvQIvvvv9yvvvqvvvGvvv(GJGyvvvjvvv9R*qvvv?hBCvvv9QGyvvvJnvvv+vvvOGyvvvavvvqvvv+vvvrpvvv,
Gyvvvtvvv9yvvv>(Misalignment).Gyvvv}vvvgvvv9yvvvGvvv?Gyvvv+vvvOh*qvvv?|vvv"vvv9Svvv=vvv? !vvv%vvv9A<vvvTvvv+vvvbfvvvzvvv)GyvvvMvvvQSvvv9!vvv?
Gyv}vzvTv9A,h*ov}rvwpv#GSvAvgv}v9dGyva

v
vQb<v9yv}v]vQHfvzv)G !v%v9AGyv}vgvQqb(Gyv}vJvRqR)(Ribbed

Finish).fvv"vvO|vv9*vvwvv(fGyvvAvvR*vv+vv#Gyvvgvv}vv+vvu|vvAvv(s
q
vvgvv9

k
.*vvGvv>CLvvPG:IvvAvv+vv9WGyvv;Revvv,:

*vvvAvvv]vvvQqQivvvavvv9AGyvvvAqvvvTvvvzvvv+vvvKGyvvvqvvv(:Pj.hEf
q

yvvv(fGyvvvJvvvZvvv(*qvvv9JGyvvv}vvvwvvvWvvv(pvvv?pvvv,GyvvvMvvvQSvvv9!vvv?
Gyvvv}vvvgvvv9yvvvGvvv?<vvv9}OhGJ,$vvv(Csvvv{

q
VvvvO
q
I|vvv#yvvv(f@vvvzvvvxGyvvv}vvvAvvvwvvvWvvvqvvv?<vvv9yvvvjvvvTvvv+vvv{hGyvvvAvvv"vvvdvvv+vvvr

<vv9yvvqvvQVvv9IhPyvvx!vvAvv+vvGvv?@vvzCvv+vvQGyvva
q
vvQrbpvv,GyvvJvvZvv(*vv9J.hG}OhGJGyvv}vv+vvwvv9!vv+vvwvv+vv?Gyvv}vvgvv+vv9Q*vv?

$vv,Gyvv=vv"vvOsvv+vv?G <vvQ*vv?(Needle-Gun),hGyvv}vvavvQsvv?GyvvWvvGvv+vvQ*vv?(|vvAvvgvvOOIGyvvQDhS)(Bush

Hammer),hfpvvOO|vvTvvAvvOsvv?GyvvQCS(Point-Tool)(GyvvWvvwvv{3.23).h$vv"vv9c@vvWvvwvv+vvzvv?|vv#
E!%9AGJGyMQS9!?Gy}QF+?|(\qJ?p,GyWw{3.24.

(GyWw{3.23)COhGJE89AGJGBQS9!?GCQF+?i+QGC=9VQI.
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@G(*?G !%9AGJGyMQS9!+?

@vvAvvzC
q
vvQ|vvtvv9h|vv?GyvvMvvQSvv9!vv?Gyvv}vvQFvv+qvv?Gyvv}vvwvvWvv(pvv?yvvzvvgvv(G|vv{GyvvGvv(*vv?<vv9yvvd

q
vvQhaGyvv}vv"vv9Lvv+qvv?

Gyv}vJvzv+qv?GyvOsv+vtv?,h<v9 !v%v9AGyvMvQSv9!v,PG@v&,h<v9yvAvqv9Yv+v{Gyv}ovTvAvgv}vzv?yv]v=vbSv+v;f|v9A
Gyvv}vvavvQfvvzvv)SvvavvJvv%vv9.pvv}vv#Gyvv}vvTvvAvvJvv+vv{fvv}vvzvv+qvv9

k
\vv}vv9f@vvgvvQqVvvv9p

q
vv?Fvv(G!vv>Gyvv=vv"vv9A<vvPGJ

GyvvO
q

QFvv?,pvvJvvAvv}vv9
k

Svv+vvwvv(f$vv"vv9cG@vvGvv9gSvv9FvvOyvvzvvQ*vv9MhGyvv}vvavvQ*vvJvvOqO!vv}vvbGyvvAvvGvv(*qvv?.yvvPG
pv{!qv&Q<qv}v9SvAvMvAvzvr@vzCv+vQGJGyvAqvGv(*v?pv,Gyv(GFv%v9JGyv}vMvAvzvqv?}jq<v"v9A.Iv+vESvAovjrvTnv{
<vgv]v%v9<vWvwv{|v"vAvdv~,pv,Iv+v#*v}vwv#Cf@vgv9!v,G}LvQi|v#@vGv}qvhGyvjv=v9QhG}hSv9N
GyvAv,!v9OQG

k
|v9@

o
vj
r
vTnv{.E:Cf

q
$vPGGyvAvzCv+vQGyv(GSvhCsv{

q
GIvAv}v9:

k
pv,Cf*vTv=v>@vGv(*v?iv+vQ

|QF+?|#Gy"}bGy}Ma
v

bfz)Gy(GF%9JGy}"qQOI(Pattern Streaking).

h:LvvAvv+vv9QE!vv%vv9AGyvvMvvQSvv9!vv?@vvzCvv+vvQvvv=vv+vvQpvv,LvvZvv9Fvv[GyvvAvvGvv(*vv?.h@
o
vvgvvO

w
GyvvMvvQSvv9!vv?

GyvvGvv+qvvOIGyvv"vv(fvv+qvv?hGyvvwvvDvv+vvqvv?hGyvv}vv"vvAvvdvv}vv?\vvQhQ*vv?yvvAvvGvv"qvv>GyvvAvvGvv(*vv?ivv+vvQGyvv}vv"vvd
v
vv}vv?,hfvv}vv(|vv9

k

|vvvv#Gyvvvv}vvvvJvvvvAvvvv}vvvv{Cf*vvvvwvvvv(fCOGAG !vvvv%vvvv9AG}LvvvvWvvvv#Cpvvvv]vvvv{|vvvv#COGAG !vvvv%vvvv9AG}|vvvvzvvvvU
Gyv}vZv=v(H.yvzvAvWvwv+v{h:SvAvgv}v9dGyvJvZv(*qv9JGyv}vwvWv(pv?|v+qvRIoE|v;AG!vTv+v9H|v9AGyv}vavQ
hfvvvOe@vvvQvvvv&*vvvTvvv+vvv{<vvvavvvQ*vvvtvvv?fvvvWvvv(GFvvv+vvv?,E:Cf

q
Gyvvvjvvv=vvv9Q*vvv}vvvwvvv#Cf*ovvvZvvv=vvvK|vvvOpvvv(!vvv9

k
pvvv,

GyvvqvvGvv(GJ.@vvtvvz
q
vv{GyvvJvvZvv(*qvv9JGyvvOqGvvv"vv?,hGyvv"vv}vv9PLGyvv(G\vvJvv?(Bold Modelling)|vv#

GyvvvAvvvjvvv+qvvvQpvvv,Gyvvv}vvvdvvv%vvvQfvvv"vvvOIvvvOhKGyvvvAvvvGvvv(*vvv?,yvvvwvvv#fvvv}vvv(|vvv9
k

Q<qvvv}vvv9@vvvgvvvavvv,GyvvvJvvvZvvv(*qvvv9J
Gyvv}vvwvvWvv(pvv?hivv+vvQGyvv}vv9Yqvv?G}OGAnG}pvv]vv{yvv}vvtvv9h|vv?Gyvvgvv(G|vv{GyvvGvv(*vv?.*vv}vvwvv#Cf@vvwvv(f
GyTa(MG}pt+?fQ\?

k
y"}(Gyg](*9J,h*ROGO$PGGyAzC+Q<9RO*9O!q(P*?GyTaK.

GyvAvqvZv+v{GyvOsv+vu\vQhQjyv]v}v9fG!vTv+v9H|ovAvWvAqvBh|v]v=v(Wyvzv}v9Apv(bGyv}v"v9_vu
Gyvv}vvjvvTvv(yvv?.h*vvGvv>Fvv}vvhGyvv}vv9ACh_vvQIvv&<vvgvv+vvOG

k
,|vv#_vvQ*vvu@vvqvvZvv+vv;JhG\vvJvv?yvv}vv"vvh

@vv=vvtvv+vvh!vv}vvavv,pvv,G}Svvqvv{.h*vv"vv=vvjvv,fvvOeGyvvTqvv}vv9Myvvzvv}vv9AGyvvPj@vv~qFvv}vvgvv&|vv#GyvvTvvavv(M
G}pvvtvv+qvv?<vv9yvvGvvQ*vv9fEyvv)G}Svvqvv{fvvzvv)Gyvv(GFvv%vv9J,yvvPG*vvGvv>@vvz|vv+vv#_vv=qvv9J(Copings),

hFvvzvvTvv9J!vv(GpvvP(Sills),h|vvOG|vv+vvx<vv9QRI(String),|vvhO|vv9fvv9J(Drips)yvvQO
x

Gyvv}vvavvQ

fv#hGFv%v?Gyv=v"v9A.hE:
q

*v"v=vjv,ERGyv?Gyv}v9A<v}vRGQ*v>(<v}vGv9Qm|vavQ*v?)(Gutters).*v"v=vjv,
pvZv{Gyv(GFv%v9JGyv}vAvgvOOqIGyvav(G<vu<v}vgv9yv~Cpvtv+v?(Horizontal Features)yvAvavQMGyv}v9A

<vvgvv+vvOG
k

fvv"vvOvvv{GQ@vvqvv9Y_vv9<vvtvv,fvvzvv)G}svv{.pvvtvvbfvvzvv)Gyvv(GFvv%vv9JGyvv}vvwvvWvv(pvv?<vvWvvwvv{
vvvv=vvv+vvvQ,Ivvv+vvvEsvvvO@ovvvTvvv=xvvv>GyvvvQ*vvv9MGyvvvtvvv(*qvvv?SvvvJvvv>nGyvvv}vvvavvvQ!vvvJvvv(G}fvvvzvvv),*vvv"vvv=vvvjvvv,@vvvGvvv"qvvv>
Gyvv=vvQhRGJ<vvO|vv9fvv9JCpvvtvv+qvv?Yvvjvv+vvQI.hfvv"vvO!vv}vvPFvv?GyvvMvvQSvv9!vv?*vv"vv=vvjvv,G}LvvP<vv9yvvJvvTvv=vv9f
G@G9gFQ*9f|+9gGy}aQhv}+qA?Gy}A(s

q
g?.
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Gya
q
+"?GyM9QF+q?

@vvTvvAvvgvv}vv{Gyvva
q
vv+vv"vv?yvvAvvz|vv+vv#svvWvvQILvv9QFvv+vv?PGJO*vv}vv(|vv?h|vvtvv=vv(yvv?<vvZvvQ*vv9

k
,yvv=vv"vv9ASvvzvv+vv~

yvvvwvvv"qvvv&ivvv+vvvQFvvvP
q
GH.*vvv}vvvwvvv#Cf@ovvvMvvvq

q
vvv̂Gyvvva

q
vvv+vvv"vvv?@vvvjvvvzvvvjvvv{Gyvvv}vvvavvvQh@vvvJvvv9pvvvefvvvzvvv)GyvvvgvvvRd

GyvJvQGQjyvzvGvOQGf.pvGv}v+vhG !v%v9AGJGyv}v(\qvJv?pv,GyvWvwv{3.25|v"v9Sv=v?yv;SvAvgv}v9d
GyvvvMvvv9QFvvv,.hpvvv,vvvv{Ivvv9yvvv?,|vvv#Gyvvv]vvvQhQj\vvv}vvv9fGyvvvAvvvZvvv9bFvvv+qvvvO<vvv9yvvvTqvvvavvvKGyvvvMvvvzvvvqvvv,q

(Background).hfvvvv"vvvvO|vvvv9:*vvvv(FvvvvO@vvvvgvvvvWvvvv+vvvvu|vvvv+vvvvwvvvv9!vvvv+vvvvwvvvv,Fvvvv+qvvvvO,vvvvv(Yvvvv;JG6FovvvvQq

Gyvv}vvAvvQGFvvgvv?fvv#GyvvTvvavvK,pvv{!qvv&*vv"vv=vvjvv,@vv"vvqvv+vvP_vv=vvtvv?|vv#GyvvQq|vv{hG Svv}vv"vvBhGyvv}vv9Ahfvv"vvZvvQ
QG<vb|v;Fv~(|vav9WGyvTvAv+vQ*v#Gyv=v(@v9OG*v+v#|vDv;

k
),yv+vJvOK@vgvWv+vtv9

k
(Create A Key).EP

*vvAvvzC
q
vvQG:yvvAvvZvv9bC*vv]vv9

k
<vv9yvv}vv[ChG|vvAvvZvv9Yvv+qvv?GyvvTqvvavvKGyvvMvvzvvqvv,.hfvv"vvO|vv9*vvwvv(fGyvv}vv[

w

|vQ@vqvgv9
k

FvOG
k

,*v}vwv#Cf@vQ_
q
v>GyvGvOQGfsvzv+v;

k
sv=v{@v"vqv+vP_v=vtv?Gyva

q
v+v"v?.*v}vwv#GSvAvgv}v9d

Vvv=vvx|vvgvvO!vv,(Metal Lathing)fvvzvv)GyvvMvvWvv>ChGyvvqvv(:PChCfvv}vv9dGyvv=vv"vv9AGyvv}vvAvvqvvAqvvAvv?
yvAvz|v+v#SvavKLvzvqv,Svzv+v~.h@

o
vav=qvufv9OI_v=vtvAv9fChCv;K_v=vtv9J|v#Gyvav+v"v?,pv,vv{

x

Iv9yv?@vwv(fpv+v%v9Gyvav=vtv9JGyv}vAvgv9sv=v?C\vgvrfvzv)GyvAvAv9yv,|v#Lv;d@vMvqv+v̂GyvTv}v9vv?

Ch|vtv9h|v?GyvMvzvav?.h@vAvavzv>Cfv}v9dGyvav+v"v?Gyv}vzvTv9AGyvMv9QFv+v?Yv"vgv?Osv+vtv?}!v%v9*v}vwv#
Cf@AWtuEPG@~E!%9D$9<}TaQIp(:P*?(Steel Float),:LW=+?.

fvv}vv(|vv9
k
@vvwvv(fGyvva

q
vv+vv"vv9JGyvv"vvqvv(PICvvvDvvQO*vv}vv(|vv?|vv#Gyvva

q
vv+vv"vv9JGyvvwvvDvv+vvqvv?GyvvwvvAvv+vv}vv?,}f

G}Lv+vQI*v}vwv#Cf@ovgv9!v,|v#GyvAqvWvtvuh@vjvzvjv{Gyv}v9A|v(\vgv+v9
k

pv,|v9<vgvO.*v"v=vjv,Cf*vwv(f
GyvvQq|vv{yvvzvvavv+vv"vv9JGyvvMvv9QFvv+vv?svv9Svv+vv9

k
hIvv9OG

k
(Sharp):_vvQ*qvv9

k
.h*vvgvvOq@vvqvvZvv+vv{@vvZvv}vv+vv~Gyvva

q
vv+vv"vv?

|v%v}qv9
k
yv]v}v9fGyvO*v}v(|v?.h*vGv>Iv}v9*v?GyvJv(GaGyvgvzv+v9yvzva

q
v+v"v?|v#OLv(dGyv}v9A|v#_vQ*vu

IvvWvv(GJyvv}vv"vvhGyvvAvvTvvQqH(Flashings),Ch_vv=vv9J(Copings),Ch@vvqvv9Yvv+vv{EpvvQ*vvRGyvvTvvavvK
|vvvhGyvvvGvvvOGQ(Eaves Details).h*vvvGvvv>E*vvvtvvv9aGyvvvavvv+vvv"vvv?pvvv(b|vvvTvvvAvvv(iGyvvv}vvvO|vvv9cGyvvvgvvv9Rd
yvvzvvQ_vv(<vv?h@vvWvvwvv+vv{O|vv9fvv?<vv}vvJvvOqH|vv;Fvv~GyvvJvv9p

q
vv?.*vvGvv>E<vvgvv9O|vv9AGyvv}vvavvQGyvv}vv"vvTvv9H|vv#

FvzvTv9JGyv"v(GpvP(Sills),hQDhSGyvqvAvJv9Jfv#Gyvav+v"v?yv}v"vhG:|vAvZv9UGyv}vqvQWyvzv}v9A

fvv"vvO$vvPgGyvv"vvtvv9W,GyvvPjsvvO*vv|OqjEyvv)@vvO$vv(QhG!vvqvvZvv9dGyvvavv+vv"vv?.*vv(\qvvKGyvvWvvwvv{3.26

Gyvv}vvdvv%vvQG}L
q
vv9P}Vvvjvv9dGyvv=vvzvv(cGyvv}vvzvv+qvvTvv?yvvtvv9fvv9JEsvv9|vv?Gyvvavv;Hpvv,Fvv9|vvgvv?VvvQbyvv"vvOf

Gy}G9hQIyQY+rCy=+QJGy}zw,(Royal Albert Dock).

Gya+"?GyMW"?

@vvvAvvvzy
q
vvvrGyvvva

q
vvv+vvv"vvv?GyvvvMvvvWvvv"vvv?|vvv#Lvvvzvvvavvv?Q_vvv=vvv?|vvv#G Svvv}vvv"vvvB(FvvvRAhGIvvvO)hvvvvzvvvU

(!vvZvvrFvvRA),hQ|vv{(Cvv;Cvv?CFvvRGA),hIvvZvv)ChIvvGvvQ|vvwvvTqvvQ|vv#5Eyvv)15mm
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(FRAh!Zr),h@
o
a

n
=

q
ufz)GyGOQGf<9yQqT|#|jQp?*Oh*?(Hand Scoop).

Gya+"?GyG9p?
@

o
vav=qvufvzv)GyvGvOGQ_v=vtv?<vTv}v9vv?10mm|v#G Sv}v"vB(FvRAhGIvO),hGyvwvzvU

(FvvvRAhGIvvvO)hGyvvvQq|vvv{(Lvvv}vvvTvvv?CFvvvRGA),h<vvv+vvv"vvv}vvv9:@vvvRGdQ_vvv=vvv?*vvvQT
q

Yvvv(Gf|vvvwvvvzvvvTvvv#
(Calcined Flint)ChSvvvv=vvvv9Q(Spar),ChIvvvvZvvvv)fvvvvzvvvv)GyvvvvTvvvvavvvvK,h*ovvvvOb

q
pvvvv,GyvvvvTqvvvvavvvvK

<9SAg}9d|9yHLW=,(Wooden Float).

G !%9AGy}wW(W/Gy}Jw(c
@vvavv=qvvu_vv=vvtvv?!vv%vv9Fvv+qvv?|vv#G Svv}vv"vvB(FvvRAhGIvvO)hvvvzvvU(FvvRFvv+vv#),hQ|vv{(@vvTvvgvv?

CFvvRGA),h*ovvTvv}vvKyvv%vv9<vv9yvvAvv+vv=wvvUyvvTvv9fvv9Jsvvzvv+vvzvv?svv=vv{vvvWvvavv%vv9<vvJvv9p
q
vv?LvvWvv"vv?(!vvZvvzvv?|vv"vvWvv9Q

|vDv;
k
), RGyv?|v9OqIGyvTqvavK.h<vgvOvvWvav&*ov"vd

v
vrGyvTqvavK<v9yvqvQVv9I<vWvwv{Lvqv+vr RGyv?

Gy}9OqIGy}qw
q

w?.

G !%9AGJGyAR*+"+q?(Gy}Wj(y?)
*vv}vvwvv#GyvvJvvZvv(dfvvzvv)@vvWvvwvv+vvzvv?|vv#G !vv%vv9AGJ<vvgvv}vv{Gyvvavv=vvtvv?G}Lvv+vvQI|vv#Gyvvavv+vv"vv?

<vvv9yvvv}vvv9yvvvHChGyvvvqvvvQVvvv9IChGyvvv}vvvWvvvb(Comb),ChCjhSvvv+vvvzvvv?CLvvvQi !vvvAvvv9L_vvv+vvvr|vvv#
G}Vvwv9dGyv}vWvjv(yv?Gyv}vgv+v9Q*v?.yvzvAvR*v+v#<v9yvGv[(Pargeting),Iv+vE*vAv~E!vAv9LCVvwv9d
CvDQ@gt+OG

k
,FPhQlCt9p+?p,|J9pdA,S(p(yxhCSqwU(Suffolk And Essex).

G !%9AGyA+Qhy,
<vv9yvv"vvTvv=vv?yvv5!vv%vv9AGyvvAvv+vvQhyvv,,*ovvQT

q
|vv;WG Svv}vv"vvBfvvzvv)SvvavvKGyvvGvvOGQ|vv#Byvv?

@

o
Wj

q
{*Oh*q9

k
,h*}w#GSAg}9dLza9J|z(q!?.

G !%9AGJGy}a+q"?Gy}O$(!?
|vvgvvdvv~C!vv(GYGyvva

q
vv+vv"vv?:@vvJvvAvv9L<vv9yvv]qvvQhQIEyvv)GyvvOq$vv9f,E:

q
Cf
q

Gyvvavv+vv"vv?Gyvv"qvv9fvv}vv?Ch
Gyvvv}vvvzvvvTvvv9Aivvv9yvvv=vvv9

k
|vvv9*vvvAvvv~_vvv;D$vvv9<vvvO$vvv9fCfvvv}vvv9dGyvvv=vvv"vvv9A,yvvvAvvvMvvvqvvv+vvv̂G|vvvAvvvZvvv9UGyvvvQ_vvv(<vvv?

h fvvavv9Fvv%vv9yvv(!vv9
k
.|vv9Ef@

o
vvO$vv#GyvvGvvOQGf,*vvzvvR|vv%vv9Efvv9OIGyvvOq$vv9f<vv9!vvAvvdvv9efvvzvv)pvvAvvQGJ

R|"+?.
Gyg"9YQGyMQS9!+?
E\v9pv?

k
:SvAvgv}v9dGyvMvQSv9!v?pv,E!vAv9LhIvOGJvv=v+vQI|vZv=v(<v?pv,Gyv}v(svhh|vTv=vtv?

GyvZv"vh,hhIvOGJBFovQqLvQSv9!v,(GyvqvZv{G}hqd),h<vzv(cLvQSv9!v,(GyvqvZv{GyvDv9!v,),
@vvvTvvvAvvvgvvv}vvv{Gyvvv}vvv9OI<vvvWvvvwvvv{hGSvvvhpvvv,Yvvv"vvv9fvvv?fvvv"vvv9YvvvQYvvvjvvv+vvvQI,<vvvWvvvwvvv{Lvvv9UGyvvv=vvv;W

GyMQS9!,h<;_9JG}QYq?(Paving Slabs)hGyWQGFK(Slates).
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(GyWw{3.24)@Ww+z?|#E89AGJGBQS9!?GCQF+?.
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(GyWw{3.25)E89AGJ_+"?!}(PF+?.

GyvvWvvwvv{3.26<vvzvv(c|vvjvvavv)<vv9yvvavv_vvvvFvv9|vvgvv?VvvQbyvv"vvOfvvvvIvvQeOhvvv;!vvOR.GCgvv}vv9Q*vv(f:(Edward

Cullinan Architects).@Z(*Q(Arthur Lyons).

<;WhVQGFKGyATt+rGyMQS9!+?

*ovWvw
q
v{Gyv=v;WhGyvWvQGFvKGyv}vzvTv9AhGyv}ovAvOGLvzv?|vGv}v(fv?

k
|v#Gyv}v(GOGyvgv9yv+v?GyvAv"v9pvTv+v?

yvvvzvvvAvvvTvvvtvvv+vvvrGyvvv}vvv9Fvvv{,|vvvh<vvvtvvv9AGyvvv=vvv;WGyvvv}vvvAvvvWvvv9<vvvxGyvvv}vvv"vvvAvvvHG}QLvvv[hGyvvv}vvvtvvv=vvv(d<vvvZvvvQ*vvv9
k

yvzvTvtv(aGyv}v9Fvzv?.@ovZv"nvhGyv=v;_v9JGyv}vzvTv9AhGyv}ovAvOGLvzv?hGyv}ovAvQGvv=v?<vav+vrm|v#GyvAvZv9|v+v~,
*vvvJvvv9vvvv,GyvvvwvvvDvvv+vvvQ|vvv"vvv%vvv9CVvvvwvvv9d

n
GyvvvtvvvQ|vvv+vvvOGyvvvZvvvzvvvZvvv9yvvv,GyvvvAvvvtvvvzvvv+vvvOj(GyvvvWvvvwvvv{3.27).*vvv}vvvwvvv#
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GSvvAvvgvv}vv9dGyvv=vv;WGyvvMvvQSvv9!vv,Gyvv}vv9yvvUivv+vvQGyvv}vvR*qvv#fvvzvv)|vv+vv(dIvvAvv)35OQFvv?,<vv+vv"vv}vv9*vvgvvOq

Gyvv=vv;WGyvvAvvR*vv+vv"vv,|vv;Fvv}vv9
k
yvvzvvAvvgvvzvv+vvuGyvvWvv9svv(yvv,hyvvzvv}vv+vv(dIvvAvv)70OQFvv?.@vvWvv}vv{|vvGvv9:J

G}yv(Gffv9OIkvv;
k

|v#G !v%v9AGJGyvJv=v+v=v+v?hE!v%v9AGJG}yv(Gf.h*v}vwv#GSvAvgv}v9dGyv}vGv9:J
Gyv}vgv+v9Q*v?yvzv=v;WGyvMvQSv9!v,Gyv}ovAvWv9<vxpv,Iv9:J|vgv+qv"v?fvzv)G}Svtvr<v}v+v{IvAv)5.17

OQFv?,hpv,<vgv̂G}SvtvrPGJGyv}v+v{GyvZvjv+vQ,*vAv~wh\vhGyv=v;WGyvMvQSv9!v,q|v#Ohf
@vv}vv9Sovvx.*vvJvv9vvv,CIvvOGyvv}vv"vvAvvGvv9JGyvv}vvAvvWvv9<vvwvv?|vvdvv%vvQGyvv=vv;WG}|vvzvvUivv+vvQGyvv}vvR*vv#,yvvwvv"qvv&
*vv}vvwvv#Cf*vvTvvAvvgvv}vv{fvvzvv)|vv+vv{CO!vv)svvOQg5.22OQFvv?.@vvWvv}vv{G}yvv(Gf,Gyvv=vv"vv,hG}Ivv}vvQ
hGyvvQ*vvqvv,(Rustic)hGyvvQq|vv9Oj<vv{!vv%vv9AGJIovv=vv+vv=vv+qvv?h|vvzvvTvv9A.*vv}vvwvv#GSvvAvvgvv}vv9d_vv+vvr|vvJvvOhO
|vv#Gyvv=vv;WGyvvMvvQSvv9!vv,Gyvv}ovvAvvWvv9<vvxGyvv}ovvjvva

q
vv)<vv9yvv=vv(yvv+vv}vvQGJ,fvvzvv)GyvvTqvvtvv(aPGJGyvv}vv+vv(d

Gy}"Mq]?IA)5.12OQF?,VQ*a?@D=+A%9y}"hQpg%9<9yQq*9M.

@

o
vvZvv"nvvhGyvvWvvQGFvvKGyvvMvvQSvv9!vv+qvv?Gyvv}ovvAvvOGLvvzvv?E|qvv9<vvAvvWvvwvv+vv{|vvTvva

q
vvKfvv}vv+vvu(Deep Flat

Profile),|vvvgvvvavvv+vvv?
k

|vvvdvvv%vvvQG}QOhGR/GyvvvJvvvGvvvQ,Ch<vvvAvvvQ<vvv+vvvgvvv9JQsvvv+vvvtvvv?Ch<vvvJvvv9p
q
vvv?|vvvAvvvtvvvO
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Meyhôfer, D. 2008: Concrete creations. Contemporary buildings and interiors.
Hamburg: Braun.

Mosley, W., Bungey, J. and Hulse, H. 2007: Reinforced concrete design to
Eurocode 2. Basingstoke: Palgrave.

Peck, M. (ed.) 2006: Design practice. Concrete design construction examples.
Basel: Birkhäuser.
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STANDARDS

BS 410 Test sieves:

Part 1: 2000 Test sieves of metal wire cloth.

Part 2: 2000 Test sieves of perforated metal.

BS 812 Testing aggregates:

Parts 2, 100, 102-106, 109-114, 117-121, 123-124.

BS 1370: 1979 Specification for low heat Portland cement.

BS 1881 Testing concrete:

Parts 112-113, 124-125, 127, 128-131, 201, 204- 209.

BS 3892 Pulverized-fuel ash:

Part 2: 1996 Specification for pulverized-fuel ash to be used as a Type 1
addition.

Part 3: 1997 Specification for pulverized-fuel ash for use in cementitious grouts.

BS 4027: 1996 Specification for sulfate-resisting Portland cement.

BS 4248: 2004 Supersulfated cement.

BS 4449: 2005 Steel for the reinforcement of concrete. Weldable reinforcing
steel. Bar, coil and decoiled product. Specification.

BS 4482: 2005 Steel wire for the reinforcement of concrete products.
Specification.

BS 4483: 2005 Steel fabric for the reinforcement of concrete. Specification.

BS 4486: 1980 Specification for hot rolled and hot rolled and processed high
tensile alloy steel bars forthe prestressing of concrete.

BS 4550 Methods of testing cement:

Parts 0, 3.1, 3.4, 3.8 and 6.

BS 4551: 2005 Mortar. Methods of test for mortar. Chemical analysis and
physical testing.
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BS 5628 Code of practice for use of masonry:

Part 1: 2005 Structural use of unreinforced masonry.

Part 2: 2005 Structural use of reinforced and prestressed masonry.

Part 3: 2005 Materials and components, design and workmanship.

BS 5642 Sills and copings:

Part 1: 1978 Specification for window sills of precast concrete, cast stone,
clayware, slate and natural stone.

Part 2: 1983 Specification for coping of precast concrete, cast stone, clayware,
slate and natural stone.

BS 5838 Specification for dry packaged cementitous mixes:

Part 1: 1980 Prepacked concrete mixes.

BS 5896: 1980 Specification for high tensile steelwire and strand for the
prestressing of concrete.

BS 5977 Lintels:

Part 1: 1981 Method for assessment of load.

BS 6073 Precast concrete masonry units:

Part 2: 2008 Method for specifying precast concrete masonry units.

BS 6089: 1981 Guide to assessment of concrete strength in existing structures.

BS 6100 Building and civil engineering vocabulary:

Part 0: 2002 Introduction.

Part 1: 2004 General terms.

Part 9: 2007 Work with concrete and plaster.

BS 6463 Quicklime, hydrated lime and natural calcium carbonate:

Part 101: 1996 Methods of preparing samples for testing.

Part 102: 2001 Methods for chemical analysis.

Part 103: 1999 Methods for physical testing.

BS 6610: 1996 Specification for pozzolanic pulverized-fuel ash cement.

BS 6744: 2001 Stainless steel bars for the reinforcement of and use in concrete.

BS 7542: 1992 Method of test for curing compounds for concrete.

BS 7979: 2001 Specification of limestone fines for use with Portland cement.

BS 8000 Workmanship on building sites:

Part 2: 1990 Code of practice for concrete work.

Part 9: 2003 Cementitious levelling screeds and wearing screeds.

BS 8110 Structural use of concrete:

Part 1: 1997 Code of practice for design and construction.

Part 2: 1985 Code of practice for special circumstances.

Part 3: 1985 Design charts for singly reinforced beams, doubly reinforced beams
and rectangular columns.

BS 8204 Screeds, bases and in-situ floorings:
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Part 1: 2003 Concrete bases and cement sand leveling screeds to receive
floorings.

Part 2: 2003 Concrete wearing surfaces.

Part 3: 2004 Polymer modified cementitious leveling screeds and wearing
surfaces.

Part 4: 2004 Cementitious terrazzo wearing surfaces.

Part 7: 2003 Pumpable self-smoothing screeds.

BS 8297: 2000 Code of practice for design and installation of non-loadbearing
precast concrete cladding.

BS 8443: 2005 Specification for assessing the suitability of special purpose
concrete admixtures.

BS 8500 Concrete. Complementary British Standard to BS EN 206-1:

Part 1: 2006 Method of specifying and guidance to the specifier.

Part 2: 2006 Specification for constituent materials and concrete.

pr BS ISO 12439: 2009 Mixing water for concrete.

BS ISO 14656: 1999 Epoxy powder and sealing material for the coating of steel
for the reinforcement of concrete.

BS ISO 16020: 2005 Steel for the reinforcement and prestressing of concrete.
Vocabulary.

BS EN 196 Methods of testing cement:

Part 1: 2005 Determination of strength.

Part 2: 2005 Chemical analysis of cement.

Part 3: 2005 Determination of setting time and soundness.

Part 5: 2005 Pozzolanicity test for pozzolanic cements.

Part 6: 1992 Determination of fineness.

Part 7: 2007 Methods of taking and preparing samples of cement.

BS EN 197 Cement:

Part 1: 2000 Composition specfications and conformity criteria for common
cements.

Part 2: 2000 Conformity evaluation.

Part 4: 2004 Low early strength blastfurnace cements.

BS EN 206 Concrete:

Part 1: 2000 Specification, performance, production and conformity.

BS EN 413 Masonry cement:

Part 1: 2004 Composition, specifications and conformity criteria.

Part 2: 2005 Test methods.

BS EN 445: 2007 Grout for prestressing tendons. Test methods.

BS EN 446: 2007 Grout for prestressing tendons. Grouting procedures.

BSEN447: 2007 Grout for prestressing tendon. Basic requirements.

BS EN 450 Fly ash for concrete:

Part 1: 2005 Definitions, specification and conformity criteria.
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Part 2: 2005 Conformity evaluation.

BS EN 451 Method of testing fly ash:

Part 1: 2003 Determination of free calcium oxide content.

Part 2: 1995 Determination of fineness bywet sieving.

BS EN 459 Building lime:

Part 1: 2001 Definitions, specifications and conformity criteria.

Part 2: 2001 Test methods.

Part 3: 2001 Conformity evaluation.

BS EN 480 Admixtures for concrete, mortar and grout:

Part 1: 2006 Test methods. Reference concrete and reference mortar for testing.

Part 2: 2006 Test methods. Determination of setting time.

BS EN 490: 2004 Concrete roofing tiles and fittings for roof covering and wall
cladding. Product specifications.

BS EN 491: 2004 Concrete roofing tiles and fittings for roof covering and wall
cladding. Test methods.

BS EN 845 Specification for ancillary components for masonry:

Part 2: 2003 Lintels.

BS EN 933 Tests for geometrical properties of aggregates:

Part 1: 1997 Determination of particle size distribution. Sieving method.

BS EN 934 Admixtures for concrete, mortar and grout:

Part 1: 2008 Common requirements.

Part 2: 2009 Concrete admixtures. Definitions, requirements, conformity.

Part 3: 2003 Admixtures for masonrymortar. Definitions, requirements,
conformity.

Part 4: 2009 Admixtures for grout for prestressing tendons.

Part 5: 2007 Admixtures for sprayed concrete.

Part 6: 2001 Sampling, conformity control and evaluation of conformity.

BS EN 998 Specification of mortar for masonry:

Part 1: 2003 Rendering and plastering mortar.

Part 2: 2003 Masonry mortar.

BS EN 1008: 2002 Mixing water for concrete. Specification for sampling, testing
and assessing suitability.

BS EN 1015 Methods of test of mortar for masonry.

BS EN 1168: 2005 Precast concrete products. Hollow core slabs.

BS EN 1504 Products and systems for the protection and repair of concrete
structures.

BS EN 1771: 2004 Products and systems for the repair of concrete structures.

BS EN 1992 Eurocode 2: Design of concrete structures:

Part 1.1: 2004 General rules and rules for buildings.

Part 1.2: 2004 General rules. Structural fire design.
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NA Part 1.1: 2004 UK National Annex to Eurocode 2. Design of concrete
structures. General rules and rules for building.

NA Part 1.2: 2004 UK National Annex to Eurocode 2. Design of concrete
structures. General rules. Structural fire design.

DD CEN/TS 1992 Design of fastenings for use in concrete:

Part 4-1: 2009 General.

Part 4-2: 2009 Headed fasteners.

Part 4-3: 2009 Anchor channels.

Part 4-4: 2009 Post-installed fasteners.Mechanical systems.

Part 4-5: 2009 Post-installed fasteners. Chemical systems.

BS EN 1994 Eurocode 4: Design of composite steel and concrete structures:

Part 1.1: 2004 General rules and rules for buildings.

Part 1.2: 2005 General rules. Structural fire design.

NA Part 1.1: 2004 UK National Annex to Eurocode 4. Design of composite
steel and concrete structures. General rules and rules for building.

NA Part 1.2: 2005 UK National Annex to Eurocode 4. Design of composite
steel and concrete structures. General rules. Structural fire design.

BS EN 10080: 2005 Steel for the reinforcement of concrete.Weldable reinforcing
steel. General.

BS EN 12350 Testing fresh concrete:

Part 1: 2009 Sampling.

Part 2: 2009 Slump test.

Part 3: 2009 Vebe test.

Part 4: 2009 Degree of compactability.

Part 5: 2009 Flow table test.

Part 6: 2009 Density.

Part 7: 2009 Pressure methods.

BS EN 12390 Testing hardened concrete:

Part 1: 2000 Shape, dimensions for specimens and moulds.

Part 2: 2000 Making and curing specimens for strength tests.

Part 3: 2009 Compressive strength of test specimens.

Part 4: 2000 Specification for testing machines.

Part 5: 2009 Flexural strength of test specimens.

Part 6: 2000 Tensile splitting strength of test specimens.

Part 7: 2009 Density of hardened concrete.

Part 8: 2009 Depth of penetration of water under pressure.

DD CEN/TS Part 9: 2006 Freeze thaw resistance.

DD CEN/TS Part 10: 2007 Determination of the relative carbonation resistance
of concrete.

BS EN 12504 Testing concrete in structures:
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Part 1: 2000 Cored specimens. Taking, examining and testing under compres-
sion.

Part 2: 2001 Non-destructive testing. Determination of rebound number.

Part 3: 2005 Determination of pull-out force.

Part 4: 2004 Determination of ultrasonic pulse velocity.

BS EN 12602: 2008 Prefabricated reinforced components of autoclaved aerated
concrete.

BS EN 12620: 2002 Aggregates for concrete.

BS EN 12696: 2000 Cathodic protection of steel in concrete.

BS EN 12794: 2005 Precast concrete products. Foundation piles.

BS EN 12878: 2005 Pigments for the colouring of building materials based on
cement and/or lime.

BS EN 13055 Lightweight aggregates:

Part 1: 2002 Lightweight aggregates for concrete, mortar and grout.

BS EN 13139: 2002 Aggregates for mortar.

BS EN 13263 Silica fume for concrete:

Part 1: 2005 Definitions, requirements and conformity.

Part 2:2005 Conformity evaluation.

BS EN 13369: 2004 Common rules for precast concrete products.

BSEN13501 Fire classification of construction products and building elements:

Part 1: 2007 Classification using test data from reaction to fire tests.

Part 2: 2007 Classification using data from fire resistance tests.

BS EN 13747: 2005 Precast concrete products. Floor plates for floor systems.

BS EN 13791: 2007 Assessment of in-situ compressive strength in structures and
precast concrete components.

BS EN 13813: 2002 Screed materials and floor screeds. Screed material.
Properties and requirements.

BS EN 13888: 2009 Grout for tiles. Requirements, evaluation of conformity,
classification and designation.

BS EN 14216: 2004 Cement. Composition, specifications and conformity criteria
for very low heat special cements.

BS EN 14474: 2004 Precast concrete products. Concrete with wood chips as
aggregate. Requirements and test methods.

BS EN 14487 Sprayed concrete:

Part 1: 2005 Definitions, specifications and conformity.

Part 2: 2006 Execution.

BS EN 14488: 2006 Testing sprayed concrete.

BS EN 14647: 2005 Calcium aluminate cement. Composition, specification and
conformity criteria.

BS EN 14650: 2005 Precast concrete. General rules for factory production
control of metallic fibred concrete.
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BS EN 14721: 2005 Test method for metallic fibre concrete.

BS EN 14843: 2007 Precast concrete elements. Stairs.

BS EN 14845 Test methods for fibres in concrete:

Part 1: 2007 Reference concretes.

Part 2: 2006 Effect on concrete.

BS EN 14889 Fibres for concrete:

Part 1: 2006 Steel fibres. Definitions, specifications and conformity.

Part 2: 2006 Polymer fibres. Definitions, specifications and conformity.

BS EN 14991: 2007 Precast concrete elements. Foundation elements.

BS EN 14992: 2007 Precast concrete elements. Wall elements.

BS EN 15167 Ground granulated blast furnace slag for use in concrete, mortar
and grout:

Part 1: 2006 Definitions, specifications and conformity criteria.

Part 2: 2006 Conformity evaluation.

BS EN 15183: 2006 Products and systems for the protection and repair of
concrete. Test methods.

BS EN 15435: 2008 Precast concrete products. Normal and lightweight concrete
shuttering blocks. Product properties and performance.

BS EN 15498: 2008 Precast concrete products. Woodchip concrete shuttering
blocks. Product properties and performance.

BS EN 15564: 2008 Precast concrete products. Resin bound concrete.
Requirements and test methods.

BS EN ISO 15630 Steel for the reinforcement and prestressing of concrete. Test
methods:

Part 1: 2002 Reinforcing bars, wire rod and wire.

Part 2: 2002 Welded fabric.

Part 3: 2002 Prestressing steel.

PD CEN/TR 15697: 2008 Cement. Performance testing for sulfate resistance.
State of the art report.

PD CEN/TR 15739: 2009 Precast concrete products. Concrete finishes.
Identification.

PD 6678: 2005 Guide to the specification of masonry mortar.

PD 6682 Aggregates:

Part 1: 2003 Aggregates for concrete. Guidance on the use of BS EN
12620.

Part 3: 2003 Aggregates for mortar. Guidance on the use of BS EN
13139

Part 4: 2003 Lightweight aggregates for concrete, mortar and grout. Guidance
on the use of BS EN 13055-1.

Part 9: 2003 Guidance on the use of European test method standards.
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PD 6687: 2008 Recommendations for the design of structures to BS EN 1992-2:
2005.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Special digests

BRE SD1: 2005 Concrete in aggressive ground.

BRE SD3: 2002 HACconcrete in the UK: assessment, durability management,
maintenance and refurbishment.

BRE Digests

BRE Digest 330: 2004 Alkali-silica reaction in concrete (Parts 1 - 4).

BRE Digest 433: 1998 Recycled aggregates.

BRE Digest 434: 1998 Corrosion of reinforcement in concrete: electrochemical
monitoring.

BRE Digest 444: 2000 Corrosion of steel in concrete (Parts 1, 2 and 3).

BRE Digest 451: 2000 Tension tests for concrete.

BRE Digest 455: 2001 Corrosion of steel in concrete: service life design and
prediction.

BRE Digest 473: 2002 Marine aggregates in concrete.

BRE Digest 487: 2004 Structural fire engineering design: materials behaviour.
Part 1. Concrete.

BRE Digest 491: 2004 Corrosion of steel in concrete.

BRE Digest 507: 2008 Marine aggregates in concrete.

BRE Good building guides

BRE GBG 39: 2001 Simple foundations for low-rise housing: rule of thumb
design.

BRE GBG 64 Part 2: 2005 Tiling and slating pitched roofs: plain and profiled
clay and concrete tiles.

BRE GBG 66: 2005 Building masonry with limebased mortars.

BRE Information papers

BRE IP 9/98 Energy efficient concrete walls using EPS permanent formwork.

BRE IP 11/98 Assessing carbonation depth in ageing high alumina cement
concrete.

BRE IP 8/00 Durability of pre-cast HAC concrete in buildings.

BRE IP 15/00 Water reducing admixtures in concrete.

BRE IP 20/00 Accelerated carbonation testing of concrete.

BRE IP 9/01 Porous aggregates in concrete: Jurassic limestones.

BRE IP 11/01 Delayed ettringite formation: in-situ concrete.
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BRE IP 18/01 Blastfurnace slag and steel slag: their use as aggregates.

BRE IP 1/02 Minimising the risk of alkali-silica reaction: alternative methods.

BRE IP 7/02 Reinforced autoclaved aerated concrete panels.

BRE IP 15/02 Volumetric strain of concrete under uniaxial compression with
reference to sustained loading and high grade concrete.

BRE IP 4/03 Deterioration of cement-based building materials: lessons learnt.

BRE IP 16/03 Proprietary renders.

BRE IP 3/04 Self-compacting concrete.

BRE IP 6/04 Porous aggregates in concrete.

BRE IP 12/04 Concrete with minimal or no primary aggregate content.

BRE IP 11/05 Innovation in concrete frame construction.

BRE IP 17/05 Concretes with high ggbs contents for use in hard/firm secant
piling.

BRE IP 3/06 Reinforced concrete service life design (Parts 1, 2 and 3).

BRE IP 9/07 Performance-based intervention for durable concrete repairs.

BRE IP 7/08 Cements with lower environmental impact.

BRE IP 3/09 Lessons learnt from the Barratt green house. Delivering a zero
carbon home on innovative concrete systems.

BRE IP 5/09 Silica fume in concrete.

BRE Reports

BR 421: 2001 Low energy cements.

BR 429: 2001 High alumina cement and concrete.

BR 451: 2002 High alumina cement. BRAC rules - revised 2002.

BR 468: 2004 Fire safety of concrete structures.

BR 496: 2007 Calcium sulfoaluminate cements.

BR EP 85: 2008 Hemp lime construction.

BRITISH CEMENT ASSOCIATION

BCA Fact Sheet 4: 2006 Alkali silica reaction (ASR).

BCA Fact Sheet 12: 2006 Novel cements. Low energy, low carbon cements,
revision 2.

BCA Fact Sheet 13: 2007 Specifying factory-made CEM II cements for use in
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vQGyv}v"vAvHsvQH!v%v9*v?|v(Sv~Gyv"v}v(.pv,vv{fv9e,h|vh

!v}v(GyvWvGvQI<vdv%v(QIvzvtv?!v}v(FvO*vOI,@vAvtv(qiLv;*v9GyvJvzvtv?GyvOGLvzv+v?fv=vQfv}vzv+v?
@vvDvvMvv+vv#Cvv9!vv(*vv?,@vvAvv=vvgvv%vv9fvv}vvzvv+vv?GyvvAvvMvvWwvv>(Lignification)GyvvAvv,@vv}vv(Jpvv+vv%vv9GyvvMvvzvv+qvv?.
@vZv=vK$vPgGyvMv;*v9iv+vQsv9OQIfvzv)Gyvgv}v{vvMvRqG!v9JyvzvjvPGA,yvwv"v%v9@v}v"vKGyvWvGvQI
|vvR*vvOG

k
|vv#|vvtvv9h|vvAvv%vv9Gyvv=vv"vv+vv(*vv?.@vvAvvQGpvvuGyvvAvvjvv+wvvQGJGyvvqvv+vvR*vv9Fvv+vv?ivv9yvv=vv9

k
|vvhR*vv9OIpvv,svvAvv9|vv?

GyvMvWv>!vAv+vGv?OLv(d|v9*vTv}v)"GyvgovZv9QGJ"(Extractives)pv,FvOQGfGyvMv;*v9,
|vvvDvvv{GyvvvQG@vvv"vvvGvvv9J(Resins)pvvv,G}LvvvWvvv9HGyvvva

q
vvvQ*vvv?ChGyvvvgvvvqvvvZvvv+qvvv9J(Tannins)pvvv,

Gyv=vzv(W.h$v,|v(GOIv9pvdv?_v=v+vgv+v?yvzvMvWv>@vGvgv{LvWv>Gyvtvzv>CvvAvQO*v}v(|v?|v#
LW>Gy"Tk.

|w(!9JGyMW>

Gyvvvvvvvv}vvvvvvvvwvvvvvvvv(!vvvvvvvv9JGyvvvvvvvvQFvvvvvvvv+vvvvvvvvTvvvvvvvv+vvvvvvvv?yvvvvvvvvzvvvvvvvvMvvvvvvvvWvvvvvvvv>$vvvvvvvv,GyvvvvvvvvTvvvvvvvv+vvvvvvvvzvvvvvvvv(yvvvvvvvv(R,hGyvvvvvvvvWvvvvvvvv=vvvvvvvv+vvvvvvvv&
<vvv9yvvvTvvv+vvvzvvv(yvvv(R(Hemicellulose) ,hGyvvvMvvvWvvv=vvv+vvv#(Lignin),h$vvv,<vvv(yvvv+vvv}vvv+vvvQGJ_vvv=vvv+vvvgvvv+vvv?.
GyvvTvv+vvzvv(yvv(R,Gyvv}vvwvv(qfGyvvQFvv+vvUyvvGvvOQGfGyvvMvv;*vv9,$vv(<vv(yvv+vv}vv+vvQ|vvZvv"vv(Y|vv#Gyvvjvvzvv(vvv(R,
GyvvPj$vv(|vv"vvAvvH|vv=vv9VvvQ|vv#fvv}vvzvv+vv?GyvvAvvQvvv+vv>Gyvv]vv(Fvv,OGLvv{ChQGbGyvvWvvGvvQI.h@vvQ@vv=vvb

FvvR*vv8vv9JGyvvjvvzvv(vvv(R|vvgvv9
k

yvvAvvWvvw
x
vv{Svv;Svv{GyvvTvv+vvzvv(yvv(RGyvvAvv,@vvJvvAvv(jfvv9OIkfvvzvv)10000

hIvvOISvvwvvQ(GyvvWvvwvv{4.4).@
o
vvWvvw

q
vv{Svv;Svv{GyvvTvv+vvzvv(yvv(RGyvv}vvAvv"vv9h<vv?,GyvvAvv,@vv"vv}vv(pvv,

G@vGv9$v9J|vgv9vvTv?<vgv]v%v9yv=vgv̂,|v9OI
k

<vzv(Q*v?Fv+qvOIG:!vAvdv9e<vWvwv{iv9yv>.h@vgvav,
$vPgGyv=ov"v+v?Gyv}vAvTvzvTvzv?Gyv=vzv(Q*v?yvzvTv+vzv(yv(RLvZv9FvZv&Gyvzv+vqv+v?h@vWvwv{|v9*vtv9QH45%

|#Gy(RfGyGq9ayzMW>.
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(GyWw{4.4)<"+?GyT+z(y(R.

C|vv9GyvvWvv=vv+vv&<vv9yvvTvv+vvzvv(yvv(R,GyvvPj*vvWvvwvv{|vv9*vvtvv9QH25%|vv#hRfGyvvMvvWvv>,pvvzvv&
<

ovvv"vvv)<vvvz
q
vvv(Q*vvv?,FvvvRFvvv+vvv9

k
CvvvvDvvvQ@vvvgvvvtvvv+vvvOG

k
,|vvvwvvv(q!vvv?|vvv#C!vvv(GY|vvvMvvvAvvvzvvvqvvv?|vvv#SvvvwvvvQ*qvvv9JCLvvvQi.

GyvTv;Sv{GyvGvR*v8v+v?pv+v&CsvZvQ|v#@vzvxGyvAv,pv,GyvTv+vzv(yv(Rh@v"vAvH|v9OqICvvDvQ$v;|v+v?.C|qv9
GyvvMvvWvv=vv+vv#(*vvWvvw

q
vv{@vvtvvQ*vv=vv9

k
25%|vv#hRfGyvvMvvWvv>)pvv%vv(|vv9OI<vv(yvv+vv}vv+vvQ*vv?:<vvzvv(Q*vv?ivv+vvQ

svv9<vvzvv?yvvzvvPh<vv9f,h|vvwvv(!vv9@vv&GyvvQFvv+vvTvv+vv?$vv,|vvWvvAvvtvv9JGyvv=vv"vvR*vv#Gyvv}vvGvv}vvgvv?yvvAvvWvvw
x
vv{<ovv"vv+vv?|vvgvvtqvvOI

PGJS;S{|AqQf?.

@vAvGv}vhGyv}vwv(!v9JGyvQFv+vTv+v?GyvDv;Cv?yvAvWvwv{y
o
v+nv+vqv9J|vwvQh*v?(Microfibrils),@vgvO

q

<vvvOhQ$vvv9yvvv=pvvv"vvv9J<vvv"vvv9AFvvvOQGfGyvvvMvvvzvvv+vvv?.@
o
vvvJvvv9WSvvv;Svvv{GyvvvTvvv+vvvzvvv(yvvv(RGyvvv=vvvzvvv(Q*vvv?<vvv9yvvvWvvv=vvv+vvv&

<vv9yvvTvv+vvzvv(yvv(RVvv=vv&Gyvv=vvzvv(Qj@nvvzvv+vv%vv9_vv=vvtvv?|vv#GyvvTvv+vvzvv(yvv(Rivv+vvQGyvv}vvAvv=vvzvv(QyvvAvvzvvAvvZvvupvv,Gyvv"vv%vv9*vv?
<vv=vvgvv]vv%vv9|vvhGyvvMvvWvv=vv+vv#(GyvvWvvwvv{4.5),h@vvAvvQGvvv~Gyvv}vv;*vv+vv#|vv#$vvPgGyvvz

o
vv+nvv+vvqvv9JGyvv}vv+vvwvvQh*qvv?

pv,_v=vtv9JyvAvWvw
x
v{FvOQGfGyvMvzv+v?Gyv(GIvOI.@vgvav,$vPgGyv=v"v+v?Gyv}vQvv=qv?GyvMvWv>|vtv9h|vAv&

Gyvvqvv+vvR*vv9Fvv+vv?,Ivv+vvE*vvTvv9$vv~GyvvTvv+vvzvv(yvv(R<vvWvvwvv{QFvv+vvU<vvMvv(GUsvv9<vvzvv+vv?GyvvWvvO
x

,h*vvTvv9$vv~
GyW=+&<9yT+z(y(RhGyMW=+#<AWw+{s(IGy]qjbhGy}Qh!?.
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(GyvWvwv{4.5)<v"v+v?Lvz+?GBvWv>(!vtv;
k

fv#after Desch, H.E. 1981: Timber: its structure properties

and utilisation, 6th edition. Macmillan Education - Crown Copyright).

@vJvAv(jG}LvWv9H,<v9 \v9pv?Eyv)Gyv}vwv(!v9JGyvQFv+vTv+v?GyvDv;Cv?hvv}v+v9Jvv=v+vQI|v#
Gyvvv}vvv9A,fvvvzvvv)vvvvDvvv+vvvQ|vvv#Gyvvv}vvvwvvv(!vvv9JGyvvvDvvv9!vvv(*vvv?*vvvwvvv(f<vvvgvvv]vvv%vvv9,vvvv9yvvvQG@vvv"vvvGvvv9JhG}Yvvv}vvv9Z
hGyvgvq

r
v[,|vQGpvtv9

k
yvAvJv(wdLvWv>Gyv"vTvkEyv)LvWv>Gyvtvzv>.h*ovgvOwGyv"qvWnv9AGyv}v(Fv(Opv,

LvWv>Gyv"vTvkFv9P<v9
k

yvzvqvavQ*v9J,hGyvJov=v+v=v9JGyv;fv]v(*v?pv,GyvMvWv>,|vDv{GyvTv+vzv+vwv9,
@vGvgv{Gyvgv}v{<v=vgv̂G}LvWv9HGyv}vOGQ*v?Gyvtv9Sv+v?,|vDv{LvWv>GyvTv9L(Teak),Yvgv=v9

k
.

@v"vWvzCyv(GfGyvMvWv>Gyv}vMvAvzvqv?|v#$vPgGyv}vwv(!v9JGyvDv9!v(*v?,}f
v

GyvTv+vzv(yv(RGJGyv}vMvAvzvqv?

hGyvvMvvWvv=vv+vv#:yvv(fyvv%vv9pvvgvvzvv+vv9
k
.Ef

v
<vvgvv̂G}yvv(Gf|vv;R|vv?yvvzvvTvv;Svv{Gyvv=vv(yvv+vv}vv+vvQ*vv?,yvvwvv#v

<vgv]v%v9G6LvQfv=v9QIfv#CYv=v9Z_v=v+vgv+v?IvTv9Sv?yvzv]v(A,@vAv;Vv)fv"vOGyvAvgvQwVGyv}vO*vO
y](AGyW}U,|9y~*oa{

n
GyMW><a=t?|9Yq?y~Vg?p(bGy="qTG+?.

GyMW>Gyt9S,hGyMW>Gya
q

Qj

@

o
vgvQqaG}LvWv9HGyvAvGv9Q*v?vvzLvWv9Hsv9Sv+v?Ch_vQ*qv?hpvtv9

k
yvAvZv"v+vqv%v9Gyv"v=v9@v,,<vO:

k

|v#|vtv9h|vAv%v9Gyvqv+vR*v9Fv+v?.@vz@v,G}LvWv9HGyvtv9Sv+v?(vv9Sv+v9JGyv=vPhQ(Angiosperms))|v#
G}VvvvGvvv9QGyvvvgvvvQ*vvv]vvv?G}hQGb,GyvvvAvvv,@vvvTvvvtvvvbChQGsvvv%vvv9pvvv,GyvvvMvvvQ*vvvr(|vvvAvvvTvvv9svvvavvv?G}hQGb

(Deciduous))pvvv,Gyvvv}vvv"vvv9Lvvv9JGyvvv}vvvgvvvAvvvOyvvv?,|vvvhC!qvvv%vvv9,pvvv,Gyvvv}vvv"vvv9Lvvv9JGyvvv}vvvOGQ*vvv?Ivvv+vvvE
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GyvvAvvjvv+wvvQGJGyvvqvvZvvzvv+vv?_vvqvv+vvqvv?,@ovvTrvvAnvv=rvvOndG}hQGbGyvvtvvO*vv}vv?<vv9SvvAvv}vvQGQ<vvzhQGbFvvO*vvOI.C|qvv9
G}LvWv9HGyvavQ*qv?(fv9Q*v9JGyv=vPhQGymnosperms)pv%v,|v#GyvZv"v(<vQ*v9J(Conifers)

GyvvAvv,@vvAvv}vv+qvvR<vvzhQGsvv%vv9G <vvQ*vv?GyvvWvvwvv{,h@vv"vv}vv(ivv9yvv=vv9
k

pvv,Gyvv}vv"vv9_vvuGyvvWvv}vv9yvv+vv?Gyvv}vvgvvAvvOyvv?,
h@vwv(f,pv,Gyvjv9yv>,OGFv}v?GyvMv]vQI,<v9SvAvDv"v9AVvGvQI:QvvUG}hQh<v+v?(European

Larch) (Larix Decidua)h@vvvvvWvvvvv}vvvvv{GyvvvvvMvvvvvWvvvvv>G}Ivvvvv}vvvvvQGyvvvvvwvvvvv9yvvvvv+vvvvvqvvvvv(Q!vvvvv,(Californian

Redwood)(GyvTv+vwv(*v9GyvOGFv}v?GyvMv]vQI(Sequoia Sempervirens))GyvWvGvQIG}vv=vQpv,
Gyg9y~<9Q@q9Y*R*Ofz)100m.

|vvvhCf|vvvZvvvavvvzvvvJvvv,GyvvvMvvvWvvv>Gyvvvtvvv9Svvv,hGyvvvMvvvWvvv>GyvvvavvvQj!vvv9@vvvGvvv9f|vvv#Gyvvv}vvvtvvv9h|vvv?
Gyvvvqvvv+vvvR*vvv9Fvvv+qvvv?yvvv~LvvvWvvv9H,yvvvwvvv#yvvvzvvv}vvvqvvv9Qsvvv?VvvvGvvvQGyvvv=vvvzvvvRG(Balsa)(Gyvvv=vvvzvvvTvvv9)(Ochroma

lagopus)Gyvv}vvTvvAvvgvv}vv{,pvv,Yvv"vv9fvv?Gyvv"vv}vv9PL,$vv(LvvWvv>svv9S
m

!vv=vv9@vv+vv9
k

,pvv,Ivv+vv#*ovvgvvQqa

LvvWvv>GyvvavvtvvTvv(S(Yew) (Taxus Baccata)h$vv(|vv9OqIsvv(*qvv?h@vvAvv}vvAqvvh<vv9yvvO*vv}vv(|vv?<vvz!vv&
LvvvWvvv>_vvvQj!vvv=vvv9@vvv+qvvv9

k
.h*vvvdvvv%vvvQGyvvvqvvvJvvv[Gyvvv}vvvGvvv%vvvQjyvvvzvvvMvvvWvvv>GyvvvavvvQj!vvv(fvvv9

k
hGIvvvOG

k
|vvv#

GyvvMvv;*vv9GyvvAvv,@vvAvv"vv(qYpvv,IvvGvv}vv%vv9<vv+vv#Gyvv"vv}vv(GyvvTqvvQ*vvhpvv,pvvZvv{GyvvQ<vv+vvhhChGFvv{pvvZvv{
GyvvvZvvv+vvvr(GyvvvMvvvWvvv>Gyvvv}vvv=vvvw

x
vvvQ)hGyvvv"vvv}vvv(Gyvvv=vvvavvv,Apvvv,ChGLvvvQpvvvZvvv{GyvvvZvvv+vvvrhGyvvvMvvvQ*vvvr

(GyvvMvvWvv>Gyvv}vvAvvzL
q
vvQ).@vvtvv(e$vvPgGyvvMvv;*vv9,ChGyvvtvvZvv+vv=vv9J(Tracheids),<vv(cvv9Fvvr!vvtvv{

Gyvv}vv9AhGyvvjvvPGAh@vvgvvavv,Gyvv}vvtvv9h|vv?yvvzvvWvvGvvQI.E:Cf
q

GyvvMvvWvv>Gyvvtvv9Svv,*vv}vvAvvzvvx<vv"vv+vv?Lvvzvv(*vv?
CvvvDvvQ@vvgvvtvv+vvOG

k
|vvhLvv;*vv9vvv=vv+vvQIChChfvv+vv?yvvzvvtvv+vv9e<vv9yvv(cvv9Fvvr,hLvv;*vv9CYvvjvvQChCyvv+vv9a

LvvWvv=vv+vv?@vv(p
q
vvQGyvvOfvv~Gyvv}vv+vvwvv9!vv+vvwvv,.hhpvvtvv9

k
yvvJvvGvv~G}hfvv+vv?h@vv(Rwfvv%vv9@vvtvvTvvv~G}LvvWvv9H

Gyvvtvv9Svv+vv?Eyvv)|vvGvv}vv(fvvAvv+vv#|vvAvv}vv+vvR@vv+vv#:G}LvvWvv9HGyvvtvv9Svv+vv?Gyvv}vv"vvAvvWvvQIGyvv}vvTvv9e(Diffuse-

Porous),@vvvvvvWvvvvvv}vvvvvv{LvvvvvvWvvvvvv>GyvvvvvvRGf(Beech) (Fagus Sylvatica),hGyvvvvvv=vvvvvvAvvvvvv(:(Birch)

(Betula Pendula),h|vvvgvvvdvvv~G}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?G:SvvvAvvv(GFvvv+vvv?,Ivvv+vvvE@vvv}vvvAvvvzvvvxChfvvv+vvv?
|vvAvv}vv9Cvvzvv?GyvvtvvavvQ|vv(Rfvv?<vv9yvvAvvTvv9hj@vvtvvQ*vv=vv9

k
pvv,Fvv}vv+vvhC!vvJvv9AGyvvMvvWvv>.hGyvv}vvGvv}vv(fvv?GyvvDvv9!vv+vv?

$vv,G}LvvWvv9HGyvvtvv9Svv+vv?GyvvJvvzvvtvv+vv?Gyvv}vvTvv9e(Ring-Porous),|vv#<vv+vv"vv%vv9Gyvv=vvzvv(WhVvvGvvQ

GyvvOQOGQ(yvvTvv9fGyvvgvvZvvqvv(Q)(Fraxinus Exelsior) (Ash Tree)hGyvv=vv(svv+vvZvv9(VvvGvvQGyvv=vvu)
(Elm) (Ulmus Procera),GyvvAvv,yvv%vv9Chfvv+vv?vvv=vv+vvQI@vvAvvQv

q
vvRpvv,GyvvMvvWvv>Gyvv}ovv=vvw

x
vvQ,hChfvv+vv?

Yvjv+vQIpvtvbpv,GyvMvWv>Gyv}vAvzLvQ(GyvWvwv{4.6).*vdv%vQGyvWvwv{4.7|vwvAv=v?Fv+vQjhhO

pvv,svv9fvv?@vvQ*vv"vv+vvAvv,vvvvvvv9|vv=vvQOL,GyvvGvv(OIGyvv=vvZvvQ*vv?yvv=vvz
q
vv(W|vvAvvwvvz

q
vvU(Limed Oak)vvv}vv+qvvRI

|g}9Q*?p,S+9b<+8?IT9S?yz="9A.
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(GyWw{4.6)<"+?GBz+?p,G}LW9HGyZz=?hGyz+"?.
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(GyvvWvvwvv{4.7)<vvzvv(W|vvAvvwvvzvvUvvvv|vvwvvAvv=vv?Fvv+vvQjhhO<vvtvv9fvv?@vvQ*vv"vv+vvAvv,vvv9|vv=vvQOL.GC%vv"vvOSvv(fGCgvv}vv9Q*vv(f:
pQ*;!OQ*UQh<Q@U.GCZ(Q:BQCQy+(!R.

CY"9aGyMW>

*vv}vvwvv#@vvgvvQ*vvrCjLvvWvv>|vvgvv+qvv#|vv#Lvv;dG:SvvAvvgvv}vv9dGyvvZvvJvv+vvKyvvAvvZvv"vv+vvqvv&\vv}vv#
Gyvvgvv9Fvvzvv?hGyvvGvv"vvUhGyvv"vv(Y,h<vv9yvvAvv9yvv,pvv{f

q
Gyvv=vvzvv(W(GyvvTvv"vvO*vv9f)hGyvvRGf$vv}vv9fvv]vv(Gfpvv,

Gyvvgvv9Fvvzvv?Gyvv=vvzvv(_vv+vv?(Fagaceae),E:Cf
q

GyvvRGf(Fagus)|vv#Fvv"vvU,hGyvv=vvzvv(W(Quercus)

|vv#Fvv"vvUBLvvQ.*vvtvvTvv~Fvv"vvUGyvv=vvzvv(WEyvv)fvvOqICYvv"vv9a<vv}vv9pvv+vv%vv9Gyvv"vv(YG}vvvDvvQVvv+vv(fvv9
k

Gyvv}vvgvvQha<vv9yvv=vvzvv(WGyvvR!vvOj(PhGyvTv(*vtv9J)(Pedunculate Oak)hGyvv"vv(YGyvv}vvWvv9<vv&yvvwvv#
G}svv{Vvv+vv(fvv9

k
Gyvv}vvgvvQha<vv9yvv=vvzvv(WGyvv;fvv"vvtvv,(Sessile Oak)Gyvv}vvAqvvZvv{|vv=vv9VvvQI<vv9yvvtvv9fvvOI

(Quercus Petreae).E:Cf
q

GyvvAvvTvv}vv+vv?GyvvOqsvv+vvtvv?yvvzvvMvvWvv>|vvDvv+vvQIyvv;yvvAvv=vv9SEyvv)IvvOvvv=vv+vvQ
<vv9SvvAvvgvv}vv9d|vvZvvavvzvvKivv+vvQOsvv+vvupvv,Yvv"vv9fvv?Gyvv=vv"vv9A.pvvgvvzvv)Svv=vv+vv{Gyvv}vvDvv9d,vvvDvv+vvQG

k
|vv9*vvWvv9Q
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Eyvvv)vvvv{
u

|vvv#LvvvWvvv>|vvv+vvvQG!vvvAvvv,Gyvvv}vvv9yvvv+vvvRj(Malaysian Meranti)hGyvvv;hGfGyvvvqvvvzvvv=vvv+vvv"vvv,
(Philippine Lauan)fvvvzvvv)C!vvv%vvv}vvv9|vvv9$vvv(ivvv"vvv,pvvv+vvvzvvv=vvv+vvv"vvv,,pvvv,Ivvv+vvv#C!vvv%vvv}vvv9*vvv"vvvAvvv}vvv+vvv9fEyvvv)

fvv9FvvzvvAvv+vv#hFvv"vvTvv+vv#|vvMvvAvvzvvqvv+vv#@vv}vv9|vv9
k

fvv#Gyvv}vv9$vv(ivv"vv,GyvvJvvtvv+vvtvv,(Swietenia)|vv#G !vvO*vvR
GyvvvjvvvQ<vvv+vvv?ChC|vvv+vvvQvvvv9Gyvvv(Svvvavvv).*vvv}vvvwvvv#Cf*vvvTvvv=vvv>fvvvOeGyvvvOsvvv?$vvvPG@vvv(Yvvv+vvvqvvv9

k
Ch@vvv(Q*vvvOG

k

Lvv9_vv8vv+vv#yvvzvvMvvWvv>|vvhfvv(Gsvv>hLvv+vv}vv?,hfvvzvv)Gyvv}vvTvvAvvMvvO|vv+vv#@vvJvvO*vvOGyvvGvv"vvUhGyvv"qvv(Y
GyZJ+J+#f"O|9*w(f$"9c|M9_Qp,G:yA=9S.

*vvvZvvv"vvvrGyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,hG}hQh<vvv,(BS EN 13556)yvvvgvvv9e2003v

o
vvv;
qk

|vvv#
G}LvWv9HGyvtv9Sv+v?(Cv"v9Fv+v?Gyvqvzvtv?)hG}LvWv9HGyva

q
vQ*v?(fv9Q*v9JGyv=vPhQ)Gyv}vTvAvMvO|v?pv,

ChQh<vvv9<vvvQ|vvvR|vvv#CQ<vvvgvvv?IvvvQha.GyvvvJvvvQpvvv9fG}h:f$vvv}vvv9@vvvQvvvv+vvv=vvv?hG\vvvJvvv?@vvvWvvv+vvvQEyvvv)
GyvvGvv"vvU(|vvDvv9dGyvv=vvzvv(WQC - Quercus),C|qvv9GyvvJvvQpvv9fGyvvDvv9yvvEhGyvvQG<vvhpvv+vvWvv+vvQGfEyvv)
C!vvv(GY|vvvJvvvOvOI;h<vvv9yvvvAvvv9yvvv,pvvv{fQ|vvvRGyvvv=vvvzvvv(WG}hQh<vvv,(Quercus Petraea)$vvv((QC)

pvvvvvtvvvvvb,hQ|vvvvvRGyvvvvv=vvvvvzvvvvv(WG}Ivvvvv}vvvvvQG}|vvvvv+vvvvvQvvvvvv,(Quercus Rubra)$vvvvv((QCXR).|vvvvv#
G}LvvvWvvv9HGyvvva

q
vvvQ*qvvv?Gyvvv"vvv}vvv(PFvvv+qvvv?LvvvWvvv>G}QRG}Ivvv}vvvQGyvvvjvvvQ<vvv,(Thuja Plicata)hQ|vvvRg

(THPL)hGyZ"(<QG:Sw(@z"Oj(Pinus Sylvestris)hQ|Rg(PNSY).

@vvWvvwvv{G}LvvWvv9HGyvva
q
vvQ*qvv?80%@vvtvvQ*vv=vv9

k
|vv#|vvGvv}vv(YG}LvvWvv9HGyvv}vvTvvAvvMvvO|vv?pvv,

Yvvv"vvv9fvvv?Gyvvv=vvv"vvv9Apvvv,Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI.*ovvvTvvvAvvv(QOLvvvWvvv>GyvvvZvvv"vvv(<vvvQ(GyvvvMvvvWvvv>G}Ivvv}vvvQ
G}hQh<vvvv,),hLvvvvWvvvv>GyvvvvW

q
vvvv(M(Spruce)(GyvvvvMvvvvWvvvv>G}<vvvv+vvvv̂G}hQh<vvvv,)|vvvv#ChQh<vvvv9

GyvWv}v9yv+v?hGyv(Svav),pv,Iv+v#*ovTvAv(QOLvWv>GyvWv(vvQGfGyvjvQ<v,(Western Hemlock)

hGyvW
q
v(MhGyvZv"v(<vQhGyvAv"v(H(Fir)<vwv}v+v9J|v#C|v+vQvv9GyvWv}v9yv+v?.@v]v}v#EOGQIGyvjv9<v9J
pvvv,@vvvzvvvxGyvvv}vvv"vvv9_vvvuGSvvvAvvv}vvvQGQG |vvvOGOGJh@vvv(GpvvvQ$vvv9.vvvvPyvvvx@ovvvTvvvAvvv(QOvvvv}vvv+vvv9JCsvvv{|vvv#
LvWv>G}QRG}Iv}vQGyvjvQ<v,,vv}v9OqIEvvTv9ALv9QFv,Lvqv+vqv?Gyv(Rfh@vAv}vAqvh<v9yvO*v}v(|v?,
|v#C|v+vQvv9GyvWv}v9yv+v?,Eyv)Fv9!v>GyvMvWv>G}Iv}vQG}|v+vQvv,|v#vv9yv+vqv(Q!v+v9,hGyvZv"v(<vQ
GyvvvQG@vvv"vvvGvvv,(Pitch Pine)|vvv#C|vvv+vvvQvvvv9Gyvvv(Svvvavvv),hYvvv"vvv(<vvvQGyvvv=vvv9QG!vvv9(Parana Pine)|vvv#
Gyvv=vvQGR*vv{,vvv}vv9ivvOJ!vv+vv(Ryvv"vvOGhFvv"vv(HCpvvQ*vvtvv+vv9h@vvWvv+vvzvv,,fvvzvv)!vvJvv(|vvAvvRG*vvO,|vvZvv9OQn

CSv9Sv+v?yvzvMvWv>Gyv}ovAvGvOqO.h*v(pvQE!vAv9LGyv}v}vzvwv?Gyv}vAvJvOI|v#GyvZv"v(<vQhGyvWqv(M10%

pvvtvvb|vv#G:IvvAvv+vv9Fvv9JGyvv(_vv"vv+vv?,pvv,Ivv+vv#@vvMvva
q
vvbE*vvQyvv"vvOGyvvAvvJvvtvv+vvuG:vvvAvvqvv9AGyvvPG@vv,pvv,

hsB|=wQ|#GytQfGyt9Oe.

*vvvTvvvAvvvMvvvOeCvvvvDvvvQ|vvv#100!vvv(Y|vvvMvvvAvvvzvvvr|vvv#G}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?pvvv,Gyvvv}vvv}vvvzvvvwvvv?
Gyvvvv}vvvvAvvvvJvvvvOI,<vvvv9yvvvvQivvvv~|vvvv#CfGyvvvvRGfhGyvvvv=vvvvzvvvv(WhGyvvvvwvvvvTvvvvAvvvv"vvvv9AGyvvvvJvvvvzvvvv(I(Sweet Chestnut)
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hGyvv}vv+vvQG!vvAvv,hGyvv;hGfhGyvvOQOGQhGyvv}vv9$vv(ivv"vv,G}|vv+vvQvvv,hGyvvQG|vv+vv#(Ramin)@vvWvvw
q
vv{|vvgvv9

k

CvvDvQ|v#!vZvrG:IvAv+v9Fv9J.*vz@v,|v9*vtv9QH!vZvrG}LvWv9HGyvtv9Sv+v?Gyv}vTvAvgv}vzv?pv,
Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI|vv#Gyvvjvv9<vv9JGyvv}vvgvvAvvOyvv?pvv,C|vv+vvQvvv9GyvvWvv}vv9yvv+vv?hChQh<vv9<vv}vv9pvv,Pyvvx
<vvQ*vvavv9!vv+vv9,yvvwvv#*vvAvv~GSvvAvv+vvQGOGyvv=vv9svv,<vv}vv9pvv+vv%vv9G}LvvWvv9HGyvvAvv,@vvAvv}vvAqvvh<vv9yvvO*vv}vv(|vv?,|vvDvv{
LvWv>E*vQhvv((Iroko)hGyv}v9$v(iv"v,hGyvTv9LhGyvTv=v+vzv,(Sapele)|v#Gyvjv9<v9JGyv}vOGQ*v?
Gyv}vav+vQI.@v(\vKsv9fv?Gyv=vzv(WGyvwv=v+vQIpv,|vWvAv{hSvAv(!v=v+vQJCQ<v+vQ*vAv(eivzv(SvTvAvQVv9*vQ

(The Great Oak Hall At Westonbirt Arboretum Gloucestershire)vvvvvvvvvvvv}vvvvvvvvvvv9pvvvvvvvvvvv,
GyvvWvvwvv{4.8,GSvvAvvMvvOGeC!vvdvv}vv?@vvWvv+vv+vvOGyvvgvvZvv(QGyvv(Svvavv)OGLvv{|vv=vv"vv)IvvO*vvE<vv9SvvAvvgvv}vv9d
Gy=z(WG}L]QGy}D=qB<zh@9OhCS9p+#.

(GyvvWvvwvv{4.8)<vvv"vvv9A<vvvzvvv(W@vvvtvvvz+Ojvvvvsvvv9fvvv?Gyvvv=vvvzvvv(WGyvvvwvvv=vvvQi,|vvvWvvvAvvv{h*vvvTvvvAvvv(!vvv=vvv+vvvQJ,ivvvzvvv(SvvvTvvvAvvvQVvvv9*vvvQ
GC%"OS(fGCg}9Q*(f:QhOQ*xF+}U.GCZ(Q:BQCQy+(!R.
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|v"vPfv9e1965pvtvOJiv9<v9JG}|v9Rhf6.5%|v#|vTv9IvAv%v9,yvwv"v&vvDv+vQ|v#$vPG
Gyvvt
n
vvavvhGyvvGvv9FvvQh@vvqvvQ*vvkGyvvjvv9<vv9JsvvOIvvOK}ivvQGVGyvvRQGfvv?,Ivv+vvE*vvTvvAvvgvv}vv{CvvvDvvQ|vv#
Cvv;Cvv?CQ<vv9YGyvvMvvWvv>Gyvv}vvtvvavv(Yhsvv(OG

k
|vvJvvzvv+qvv9

k
<vvO:

k
|vv#@vvZvvO*vvQgLvvWvv=vv9

k
.|vvh@vv"vv9|vv,EOQGc

GyvAvzCv+vQGJGyv=v+v8v+v? RGyv?Gyvjv9<v9Jfvzv)!vav9bhGSvh,@vqvQV<vgv̂GyvJvwv(|v9JGyv}v"vAvGv?
Iv9yv+v9

k
\v(G<vbCvvDvQYvQG|v?yv}v"vhGyvtvavhGyvwv9|v{h@vWvGv+vhGyvJvZv9OGyv}ovTvAvOGe|v#Lv;d

GyvvAvvJvvwvv~pvv,Gyvvtnvvavvh.Cvv}qvv?
n

CLvvWvv9HCLvvQisvv9Svv+vv?|vvTvvAvv(QOIh@vvAvv}vvAvvvh<vv9yvvO*vv}vv(|vv?_vv=vv+vvgvv+vv9
k

h|vAv(GpvQI<vz_v(Gdvv=v+vQI,|v"v%v9Cvv,(Ekki)hGyvtvzv>G}Lv]vQ(Greenheart)hG}h<v+v=v,
(Opepe),pv,Iv+v#@vAv}vAqvhGyvwvTvAv"v9AGyvJvzv(IGyv}v"vAvGv?pv,Gyv}v}vzvwv?Gyv}vAvJvOI<v9yvO*v}v(|v?,

h@
o
vvgvvO

w
LvvWvv=vv9

k
<vv"vv+vv(*vv9

k
|vv"vv9Svv=vv9

k
.h$vv"vv9cCLvvWvv9Hyvv~@ovvTvvAvvgvv}vv{Svv9<vvtvv9

k
pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI

h@TA(QOI9y+9
k

|#C|+Qv9GyG"(<+?|D{F9@(<9(Jatoba) (Hymenaea Courbaril).

GyAJ(*{

GyvAvJv(*v{$v(fv}vzv+v?svavhGyvGvPhYChGyvTv(bEyv)|vtv9_vhsv=v{@vGvqv+vqv%v9.C|qv9fv}vzv+v?
GyvvtvvavvhGyvv;Ivvtvv?Eyvv)|vvtvv9Svv9Jsvv9<vvzvv?yvv;SvvAvvMvvOGepvvAovvOfvv)@vvZvv"vv+vvgvv9

k
.@vv"vvAvvHfvv}vvzvv+qvv9JG !vv%vv9A

GyvvAvv,@vvAvv]vv}vv#GyvvAvvTvv(*vv?hGyvvAvv"vvgvv+vv~,SvvavvJvv9
k

C|vvzvvU|vv#Gyvv"qvv9Ivv+vv?Gyvv=vvZvvQ*qvv?yvvwvv"vv&*vvMvvq
q
vv̂|vv#

G|vvAvvZvv9UYvv=vv9ivv9JGyvvMvvWvv>Gyvv}ovvAvvjvvzvvjvvzvv?.@
o
vv"vvWvvQG}LvvWvv9HyvvzvvJvvZvv(dfvvzvv)Gyvv}vvtvv9_vvh

Gyvv}ovvZrvv}vvAvv?,pvv,Ivv+vv#*vvAvv~w@vvtvvWvv+vvQGyvvavv=vvtvv9JGyvvQsvv+vvtvv?yvvzvvJvvZvv(dfvvzvv)GyvvMvvWvv>Gyvv}vvgvv9vvvU,
hfvv9OI

k
|vv9@vvWvvQvMGyvvtvvWvv(QGyvvMvv9QFvv+qvv?(Veneers)Eyvv)VvvQGFvvKfvvzvv)G|vvAvvOGOhFvv&GyvvGvvPY

yvvzvvJvvZvv(dfvvzvv)Cvvv=vvQsvvOQ|vv#GyvvAvvzCvv+vvQGyvv=vvZvvQjyvvz
q
vv(fhGyvvW

q
vvwvv{GyvvPj*ovvgvvOqG}CvvQGyvv"vv}vvavv,

Gy}QF,fz)GyTaKGya(y,yzMW>Gy}ta(Y.

C!(GYGytah
Cvv}qvv?!vv(fvv9fQFvv+vvTvv9fyvvzvvtvvavvh$vv}vv9:Gyvv"vvWrvvQGyvv=vvTvv+vvb(Plain Sawn)hGyvv"vvWrvvQGyvvQw<vvgvv,

(Quarter Sawn),hPyvvvvx<vvvvJvvvvTvvvv>GyvvvvRGh*vvvv?<vvvv+vvvv#SvvvvavvvvKGyvvvvMvvvvWvvvv>hIvvvvzvvvvtvvvv9JGyvvvv"vvvv}vvvv(.
h*ov;Ive$vPG<vzpv]v{Vvwv{|v#!v%v9*v?GyvMvWv>,vv}v9pv,GyvWvwv{4.9.EPGFvQiGyvtvavh
<vvvJvvv+vvvE@vvvzvvvAvvvtvvv,Ivvvzvvvtvvv9JGyvvv"vvv}vvv(GyvvvTvvvavvvK<vvvRGh*vvv?Csvvv{|vvv#540*vvvwvvv(fGyvvv"vvvWrvvvQ<vvvTvvv+vvvavvv9

k
.

hyv~LvWv9H<v%vPGGyv"v(Y|v#Gyvtvavh|vdv%vQCvvDvQRLvQpv+v?,yvwv"v%v9CvvDvQsv9<vzv+v?yvzvAvWv(qg<vqvgv{
GyvvAvvtvv=wvv>(Cupping).C|vvv9EPGvvv9fGyvvMvvWvv>Gyvv}vvtvvavv(YhIvvzvvtvv9J!vv}vv(qg@vvzvvAvvtvv,GyvvTqvvavvK
<vvRGh*vv?:@vvtvv{fvv#450*vvwvv(fGyvv"vvWvvQQo<vvgvv+qvv9

k
,|vvDvv{$vvPGGyvvMvvWvv>*vvwvv(fCvvvDvvQ|vvtvv9h|vv?

yv;$vAvQGA,h|vtv9h|v9
k

yvgv(G|v{GyvavtvUhCsv{fvQ\v?
k

yvzvAvtvW
w
vQ.pv{PGs

o
vavhGyvGvPY|v#Fv9!v>
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Eyvvv)BLvvvQ(Through And Through),h$vvvPGCvvvvDvvvQGsvvvAvvvZvvv9O*vvv?,*vvv"vvvAvvvHfvvv"vvv&|vvvR*vvvH|vvv#
LvvWvv>|vv"vvWvv(Q<vvTvv+vvbhLvvWvv>|vv"vvWvv(QQ<vvgvv+vv9

k
.Gyvv"vvWvvQGyvvQ<vvgvv,CvvvDvvQ@vvwvvzvvqvv?,}fGyvvGvvPY

*vAvavzv>Efv9OI@v%v+v8v?fv"vOvv{fv}vzv+v?svavh,vv}v9C!v&*v"vAvH!vqv9*v9JCvvDvQ.E:CfGyv}vtv9_vh
G}vvv=vvQ@vvwvv(fCvvvDvvQGSvvAvvtvvQGQG

k
|vv#Gyvv"vv9Ivv+vv?Gyvv=vvgvvO*qvv?.vvvDvv+vvQG

k
|vv9*vvwvv(f|vvQvvvRGyvvWvvGvvQI,Cj

Gyvvzvv>q,_vvQ*qvv9
k

,h*vv}vvwvv#Cf*vv]vvgovvr!vvAvv+vvGvv?G:!vvqvv;svv9JGyvvavv(yvv+vv?hG:!vvqvv;svv9Jfvvzvv)_vv(d
GyAGP

q
Y.p,$PgGyJ9y?*oRGdGy}QvRvtz>Y"Ohs,(Boxed Heart).

(GyWw{4.9);(*{GBW>.

Gy}t9S9J

*vgvQqaGyv}vgv+v9QGyv=vQ*vav9!v,hG}hQh<v,(BS EN 1313-1:1997)Gyv}vtv9Sv9JGyv}vgv+v9Q*v?
yvv~LvvWvv9HGyvvavvQ*qvv?Gyvv}vv"vvWvv(QIfvv"vvO|vvJvvAvv(iQ_vv(<vv?20%(GyvvGvvOhd4.1).@

o
vvgvvO

w
G}_vv(Gd

GyvvvAvvv,@vvvR*vvvOfvvvzvvv)5mhGyvvvgvvvQhVGyvvvAvvv,@vvvR*vvvOfvvvzvvv)225mm!vvv9OQIh|vvvwvvvzvvvqvvv?(BS EN

385: 2001),yvvvvvwvvvvv#Gyvvvvv(Yvvvvv{G Yvvvvv=vvvvvgvvvvv,(Finger Jointing)GyvvvvvPjsvvvvvO*vvvvvwvvvvv(fsvvvvv(*qvvvvv9
k

vv9yvMvWv>Gyv}vAv(GYv{*vTv}vK<vAv(Yv+vrC_v(GdCvv=vQ.@vtvzv{fv}vzv+v?Gyv]v=vb,GyvAv,@v]v}v#
G@vvvTvvv9bfvvvQVGyvvvMvvvWvvv>Gyvvv}vvv"vvvWvvv(Q,Gyvvv}vvvtvvvavvvhG:Svvv}vvv,<vvv}vvvtvvvOGQ3mm(5mmfvvvzvvv)

150mm),h@
o
vvvvMvvvvq

q
vvvv̂GyvvvvAvvvvTvvvv(*vvvv?fvvvvzvvvv)vvvvv{

x
G}hFvvvv&ChGyvvvvtvvvvWvvvvbGyvvvv}vvvvJvvvv+vvvvavvvv,(PAR)

(Processed All Round),fvvzvv)Svv=vv+vv{Gyvv}vvDvv9d,|vvtvvavvgvv9
k

<vvtvv+vv9S74x100 mmyvv+vvZvv=vvK
44x97 mm(GyvvGvvOhd4.2).@vvwvv(fsvv+vv9Svv9JG}LvvWvv9HGyvvtvv9Svv+vv?CvvvDvvQ@vvjvv+qvvQG

k
:LvvAvv;a
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C!v(Gfv%v9,yvwv#Gyvtv+v9Sv9JGyv}vqv]qvzv?hpvtv9
k

yvzv}vgv+v9QGyv=vQ*vav9!v,hG}hQh<v,(BS EN 1313-

2:1999)|vvJvvO
q

OIpvv,GyvvGvvOhd4.1.@ovvTvvAvv(QOG}LvvWvv9HGyvvtvv9Svv+vv?fvv9OI<vvgvvQhVhC_vv(Gd
fvvvWvvv(GFvvv+vvv?,h@vvvAvvv(GpvvvQ<vvvgvvv̂G}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?Gyvvv=vvv"vvv+vvv(*vvv?|vvvDvvv{LvvvWvvv>E*vvvQhvvvv((Iroko)

(Chlorophora Excelsa)<vvz_vv(GdCvvv=vvQ(6vvvv8m)h<vv}vvtvv9_vvhvvv=vv+vvQI.h*vvJvvOOGyvv}vvgvv+vv9QGf
(BS EN 1313-1: 1997)h(BS EN 336: 2003)|vvvvvtvvvvv9O*vvvvvQGyvvvvvTvvvvv}vvvvv9Ivvvvv9Jyvvvvv;!vvvvvJvvvvvQGpvvvvv9J

Gyvv}vvgvv+vv9Q*vv?Gyvv}vvtvv=vv(yvv?fvv#Gyvvtvv+vv9Svv9JGyvv}vvJvvOOIyvv~LvvWvv9HGyvvavvQ*vv?(GyvvGvvOhd4.3).*vvJvvOqO
Gyv}vgv+v9QG}Lv+vQ|vTvAv(*v+v#|v#GyvTqv}v9M}<vgv9OGyvTqvavKGyv}v"vWv(Q(Yv"vrGyvTqv}v9M1,T1,

hYvvvv"vvvvrGyvvvvTqvvvv}vvvv9M2,T2),|vvvvhT2Gyvvvv}vvvv(Yqvvvvr<vvvvJvvvvOhOCYvvvvjvvvvQyvvvvzvvvvTqvvvv}vvvv9MhGyvvvv}vvvv;Fvvvv~

yvvzvvMvvWvv>Gyvv}vvTvv(qi(Gyvv}vvwvvWvv(W).C|vv9G}_vv(GdGyvv}ovvgvvAvv9OIyvv~LvvWvv9HGyvvavvQ*qvv?hGyvvtvv9Svv+vv?
Gy="+(*?p}=+q"?p,GyGOhd4.1.

GyGOhd4.1Gy}t9S9JGy}g+9Q*?y~LW9HGyaQ*?hG}LW9HGyt9S+?

GCt9S9JGCg+9Q*?yzMW>GyaQjGC"W(Q(IA(iQ_(<?20%)hpt9
k

yz}g+9Q(BS EN 1313-1:1997)

GyT}9v?(mm)GygQV(mm)

75100115125138150175200225250275300

16VVVV

19VVVV

22VVVVVVV

25VVVVVVVVVV

32VVVVVVVVVVV

38XHXHXHXXXXXX

47XXXXXXXXX

50XHHHHHHXX

63HHHHXX

75XXHHHHXXX

100XXHXXXX

150XXX

250X

300X

GCt9S9JPGJGyg;|?R@W+QE]GCt9S9JGCq]z?yOiG:;9OG}hQhN
GCt9S9JPGJGyg;|?X@W+QE]GCt9S9JGCq]z?GCw}z?yOiGC}zw?GCAJOI
Gyt+9S9JPGJGyg;|?V@W+QE]|t9S9J|zy(p?E\9p+?p,GC}zw?GCAJOI
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G}_(GdGCzy(p?y~LW9Hhpt9
k

yz}g+9Q(BS EN 1313-1:1997)

Gya(dmm

8.110.200.320.410.500.620.7

40.230.350.440.530.6

70.260.380.470.560.6

90.390.6

G}_(GdGyA,@R*Of^5,7m|#GC}w#Cf:@w(f|A(GpQI<T%(y?|#OhfGy(Y{G Y=g,
GCt9S9JGCg+9Q*?yzMW>Gyt9S,GC"W(Q(IA(iQ_(<?20%)hpt9

k
yz}g+9Q(BS EN 1313-2: 1999)

GyT}9v9JGCq]z?

G:;vvvvvvvvvvvvvvvvv9O
G}hQhN

202732405060657080100mm

GyT}9v9JGCw}z?

GC}vvvvvvzvvvvvvwvvvvvv?
GCAJOI

192638526375mm

GygQhVGCq]z?

G:;vvvvvvvvvvvvvvvvv9O
G}hQhN

10mmp(GY{yzgQhV<+#50mmh90mm

20mmp(GY{yzgQhV|#100mmh|9p(b

G}_(GdGCq]z?

G:;vvvvvvvvvvvvvvvvv9O
G}hQhN

100mmp(GY{y~_(Gd<+#0.2mh0.6m

50mmp(GY{y~_(GdCs{|#1m

|JA(iGyQ_(<?hGyAGq+r

yvv}qvv9vvv9!vvBGyvvWvvGvvQIvvv9Fvv"vv9
k

Ivv+vv9
k

,pvv{fhRfGyvv}vv9Apvv,OGLvvzvv%vv9*vvwvv(fivv9yvv=vv9
k

Cvvv=vvQ|vv#
Gyvvv(RfGyvvvGqvvv9ayvvvzvvvMvvvWvvv>PG@vvv&.h|vvvJvvvAvvv(iGyvvvWvvvGvvvQI|vvv#Gyvvv}vvv9A$vvv(!vvvqvvvTvvv&pvvv,GyvvvWvvvAvvv9A
hGyvZv+vr,hyvwv#$v"v9c|v+vRIhGIvOIyvtvavhGyvWvGvQVvAv9Ak@vAv}vD

q
v{pv,Gyv}vTvAv(iGyv}v"vMvqv̂

yv"vWv9WGyvJvWvQGJhGyvqvavQ*v9J.*vqvtvOGyvMvWv><vgvOGyvtvavhGyv}v9AGyv}vJv=v(Spv,@vGv9h*vr
GyvMv;*v9|v#OhfCf*v"vwv}vX,IvAv)*vZv{Eyv)!vtvav?@vWv=wvhG}yv+v9aIv+v#@vZv=vKGyvMv;*v9
pvv9Qivv?.<vvgvvOPyvvx*vvRhdGyvv}vv9A|vv#FvvOQGfGyvvMvvzvv+vv?,Ivv+vvE*vvZvv=vvKGyvvMvvWvv>Lvv;d$vvPg
Gyvgv}vzv+v?CvvDvQsvTv9hIh*vJvOKG:!vwv}v9T.h}fGyvTv+vzv(yv(R|v9OI|v9Yqv?yvzvQ_v(<v?,Sv(a
*vAv(GRfGyvMvWv>pv,!v%v9*v?Gyv}vav9afv"vO|vJvAv(iQ_v(<v?|vgvAv}vOmfvzv)GyvdvQhaGyvGv(*v?.
@

o
vvOfvv)GyvvAvv=vvO:JGyvvgvvwvv(Svv?Gyvv;Ivvtvv?pvv,C<vvgvv9OGyvvMvvWvv>"IvvQvvv?

k
".h*vvOfvv)pvvtvvOGyvvQ_vv(<vv?
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Gyv}vAvJvwv~pv+v&|v#G}LvWv9HGyvMv]vQGAhIvAv)Gyv(Yv(dEyv)|vJvAv(iGyvQ_v(<v?Gyv}v"v9Sv>
y;SAg}9d"@Gq+q9

k
".

GyGOhd4.2GyAMq+^G}fd},Gy}T}(M<&|#|t9S9JGy"WQGy}TA%Op?
y~LW9HGyaQ*?hGyt9S+?<AT(*?hF%+#|At9<z+#

GyvvAvvMvvqvv+vv]vv9JG}fvvdvv}vv+vv?|vv#|vvtvv9Svv9JG}LvvWvv9HGyvvavvQ*vv?GC"vvWvv(QI<vvAvvTvv(*vv?hFvv%vv_|vvAvvtvv9<vvz+#(BS EN

1313-1: 1997)

GyAa=+uGy"}(PF,GBq^|#GCt9SG}S9S,(mm)

15vvvv3536vvvv100101vvvv150p(b150

LW>Gy="9A3355

Cyvvvvv(GMGCavvvvv9<vvvvvtvvvvv?hGyvvvvvAvvvvvWvvvvv=vvvvv+vvvvvx(y+U

y~Q\+9J)

4466

@WP*>GBW>5779

CVj9dGC"G(QhG}C9K791113

GyvAvMvqv+v]v9JG}fvdv}v+v?|v#|vtv9Sv9JG}LvWv9HGyvtv9Sv+v?<vAvTv(*v?hFv%v_|vAvtv9<vz+#(BS EN 1313-2:
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G:!vvvvvvvJvvvvvvvQGpvvvvvvv9JGyvvvvvvvgvvvvvvvdvvvvvvv}vvvvvvv)|vvvvvvv#
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(GyWw{4.10):q+rGBW>|#!(YF9QG(Jarrah)<9y%(GAp,iQHCSAQGy+9.

GyAGq+r<9yqQf
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k
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GyvvQ_vv(<vv?fvvzvv)_vv(dGyvv}vvJvv9hQGyvvDvv;Cvv?GyvvQFvv+vvTvv+vv?,Gyvv}vvJvv(QGyvv}vv}vv9Svv,hGyvvtovvavvQjhGyvva

q
vv(yvv,
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GyGOhd4.4IQv?GyQ_(<?y=g^G}LW9HGyZz=?hGyz+"?Gy}A(pQIf9OI
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G}LW9HGyZz=?
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Ci=9(Agba)vQR(Cherry)<A(:(Birch)
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k
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fvv#Porter, B. And Rose, R. 1996: Carpentry And Joinery: Bench And

Site Skills. Arnold).

@

o
vvv(YqvvvrGyvvvgovvvtvvvOfvvvzvvv)C!vvv%vvv9fovvvtnvvvOSvvvavvvJvvv+vvv?/vvvvgvvvtvvvOIhFvvv&ChFvvv9!vvv=vvv+vvv?/Ivvv9p
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k
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yvvvzvvvJvvvZvvv(dfvvvzvvv)Gyvvv}vvvtvvv9h|vvv?Gyvvvgvvvdvvv}vvv)
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yvzvMvWv>,}!qv&|vhGRO*v9OGyv}v+v{(GyvWvwv{4.13)Sv+vwv(f$v"v9cG!vMvqv9V!vTv=v,<v}vtv9h|v?
G:!vJv"v9A,*vAvQGhMfv9OI<v+v#4%fv"vO|v+v{1pv,25h19%fv"vO|v+v{1pv,10.*v]vh
Gyv}vgv+v9QGyv=vQ*vav9!v,(BS 5756: 2007)IvO

q
G
k

yv}v+v{G}yv+v9apv,G}LvWv9HGyvtv9Sv+v?Gyv}vOGQ*v?
Gyv=v"v+v(*v?Gyv}vZv"qvqv?<v9yv}vtv9h|v?Gyv}vQFv+v?(HS)|v#1pv,11.h*v]vhGyv}vgv+v9QGyv=vQ*vav9!v,(BS

4978: 2007)IvvvO
q
G
k

yvvv}vvv+vvv{G}yvvv+vvv9apvvv,G}LvvvWvvv9HGyvvvavvvQ*qvvv?Gyvvv}vvvZvvv"qvvvqvvv?<vvvGvvv(OIGyvvv}vvvtvvv9h|vvv?
Gyvv}vvQFvv+qvv?*vvZvv{Eyvv)1pvv,6yvvzvvOQFvv?Gyvv=vv"vv+vv(*vv?Gyvvgvv9|vv?(GS),h1pvv,10yvvzvvOQFvv?Gyvv=vv"vv+vv(*vv?
GyvvMvv9Yvv?(SS).h*ovvJvvOvO|vv+vv{G}yvv+vv9apvv,G}LvvWvv9HGyvv}vvTvvAvvMvvO|vv?pvv,Gyvv"vv(GpvvPGyvvOGLvvzvv+vv?
hGyM9QF+?hG}<(GHhE_9QGJG}<(GH<vvvv1p,10.

(GyWw{4.13)GyAGRqYGC9F{.

GpAt9QGyJ(Ga

GpvAvtv9QGyvJv(GaChGyvRhG*v9yvzvMvWv>$v(!vtvZv9fGyvJv9pv?Gyv}vQ<vgv?yvzvMvWv>Gyv}vtvav(Y
<vvTvv=vv>GO|vv9LGyvvzvvJvv9AGyvvMvv9QFvv,,Ch<vvTvv=vv>GyvvTvvavvKGyvv}vv"vvJvv"vv,yvvzvvTvv9b.h@vvwvv(fOQFvv?
G:pvvvAvvvtvvv9Q|vvvtvvv=vvv(yvvv?pvvv,G}LvvvWvvv9HGyvvv=vvv"vvv+vvv(*vvv?hG}Q\vvv+vvv9JBS 4978:2007)h(BS 1297:

1987,h$,|p+RIL9Y?p,CLW9HGyT+9LPGJGyJ(GaGy]g+q?.

f+(HGyAGq+r

|vv#CvvvDvvQfvv+vv(HGyvvMvvWvv>Vvv+vv(fvv9
k

@vvzvvxGyvv}vvAvvgvvz
x
vvtvv?<vvgvv}vvzvv+vv?GyvvAvvGvvqvv+vvr,pvvqvv,CCvv"vv9A

fvv}vvzvv+vv?GyvvAvvGvvqvv+vvr@vvAvvtvvzvv[G}LvvWvv9H<vvWvvwvv{|vvMvvAvvzvvrpvv,G:@vvGvv9$vv9JGyvvDvv;Cvv?GyvvQFvv+vvTvv+vv?,
E\vvv9pvvv?

k
Eyvvv)Pyvvvx,vvvv}vvv9$vvv(|vvv(Yvvv(apvvv,pvvvtvvvQI"IvvvQvvvv?GyvvvQ_vvv(<vvv?",*vvvGvvvr

w
GyvvvTvvvavvvK

GyvMv9QFv,yvzvMvWv><vWvwv{CSvQY|v#GyvOGLv{.@ovTv=v>$vPgGyvAvzCv+vQGJ|vGvAv}vgv?@vWv($v9J
pvv,GyvvMvvWvv>,<vv}vv9pvv+vv&G:yvvAvv(GAhLvvavvQ@vv}vvRqbGyvvMvvWvv> !vvAvv9LVvvtvv(bSvvavvJvv+vv?_vv(yvv+vv?

(Checks)hG!q;s9JsaQ*?(Splits)(GyWw{4.14).
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G:!q;s9JGyw=+QI

*vvvv}vvvvwvvvv#Cf@vvvv"vvvvAvvvvHG:!vvvvqvvvv;svvvv9JGyvvvvavvvv(yvvvv+qvvvv?[Gyvvvvwvvvv=vvvv+vvvvQI]pvvvv,G}LvvvvWvvvv9H|vvvv#@vvvvJvvvvQQ
G Fvv%vv9OGJGyvvOGLvvzvv+vv?pvv,GyvvWqvvGvvQIGyvvJvv+vv?fvv"vvOGyvvtvvavvhhGyvvAvvGvvqvv+vvr.h|vvhPyvvx*vv}vvwvv#Cf
@vvvv"vvvv(FvvvvO<vvvvgvvvv̂GyvvvvWvvvvtvvvv(bGyvvvvOqGLvvvvzvvvv+qvvvv?pvvvv,G}LvvvvWvvvv9HCCvvvv"vvvv9A!vvvv}vvvv($vvvv9.hfvvvv}vvvv(|vvvv9

k
,@vvvvwvvvv(f

GyvAvZvOfv9JsvavQ*v?|v#GyvGv%v?GyvMv9QFv+v?yvzvTv9b,hyvwv#GyvAvZvOqfv9JGyv"vGv}v+v?GyvAv,@v"vWvz
pvv,Gyvv}vvQvvvRChGyvvzvv>*vv}vvwvv#Cf@vvwvv(f|vvAvvQGpvvtvv?|vvhGyvvAvvJvvz

q
vv{G}hyvv,.@vvAvv=vvhGyvvAvvZvvOfvv9J

GyvvJvvzvvtvv+vv?<vvWvvwvv{OGFvvQjIvvzvvtvv?!vv}vv(|vvgvv+vv"vv?,hvvvDvv+vvQG
k

|vv9@vvJvvOK<vvTvv=vv>@vvGvv}vvOGyvv"vvTvvkpvv,
pZ(dGyWA9AGyt9QS.

(GyWw{4.14)@Wt
w
t9JG:yA(GA.
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GyAZ"+rIT>Gy}d%Q

IvvvvvO
v

OGyvvvvv}vvvvvgvvvvv+vvvvv9Q(BS EN 975)GyvvvvvGvvvvvRA(1:2009)hGyvvvvvGvvvvvRA(2:2004)|vvvvvgvvvvv9*vvvvv+vvvvvQ
@vvvZvvv"vvv+vvvrG}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?<vvvJvvvTvvv>Gyvvv}vvvdvvv%vvvQ,h<vvvMvvv9Yvvv?Gyvvv=vvvzvvv(WhGyvvvRGfhGyvvvJvvv(Q
G}hQh<v,fvzv)GyvAv(Gyv,.@vQ@v=vbOQFv9JGyvGv(OI<vgvOOhsv+v9SGyvgv+v(HGyvav=v+vgv+v?hfv+v(H

GyvvAvvGvvqvv+vvrhGyvvAvvJvv(qdGyvvdvv9$vvQIfvvzvv)SvvavvKGyvvMvvWvv>.hfvvzvv)Gyvvgvv}vv(e,$vv"vv9cCQ<vvhpvv8vv9J
yvvvzvvvGvvv(OI|vvv(\vvv(fvvv?}Vvvvwvvv9d|vvvMvvvAvvvzvvvqvvv?|vvvDvvv{GyvvvGvvvPhYGyvvv}vvvtvvvavvv(fvvv?(Boules),hG}yvvv(GM
Gyvv}vvqvvQOI,hG}yvv(GMGyvv}vvJvvOvOIGyvvJvv(Ga(Edged Boards),hGyvvMvvWvv>Gyvv}vvWvvjvv(d.*vvJvvO

x
O

Gyvvvv}vvvvgvvvv+vvvv9QBS EN 1611-1:2000Lvvvv}vvvvUOQFvvvv9JFvvvv(OIyvvvv}vvvvdvvvv%vvvvQG}LvvvvWvvvv9HGyvvvvavvvvQ*qvvvv?;
GyvvW

q
vv(MG}hQh<vv,hGyvvAvv"vv(HhGyvvZvv"vv(<vvQ*vv9Jh@vv"vv(HOhivv;S(Gyvvwvv"vvOj)hG}QvvvUhpvvtvv9

k

ygOOhs+9SGyg+(HGyd9$QI.

|(GYq9JG}LW9H

@vvvTvvvAvvvgvvv}vvv{Yvvv"vvv9fvvv?Gyvvv=vvv"vvv9AG}LvvvWvvv9H}ivvvQGV|vvvAvvvgvvvO
x

OIFvvvOG
k

,<vvvOAG
k

|vvv#Gyvvvgvvv"vvv9YvvvQ
Gyvv=vv"vv+vv(*vv?Gyvv}vv"vvWvv(QI<vvWvvwvv{LvvWvv#hIvvAvv)G vvvTvv9A,hGyvvRLvvQpvv?hCVvvjvv9dGyvv"vvGvv9QIGyvv}vv}vvwvv"vv"vv?
<vWvwv{vv=v+vQ.*v}vwv#Cf@vWv}v{|v(GYvqv9JGyvMvWv>yvwv{GSvAvgv}v9d@vJvO*vOLvWv>sv9S

m
Ch_vvQj|vvgvv+qvv#,fvv"vvO|vv9@vvwvv(f|vvavvzvv(<vv?Lvv(GU|vvQFvv+vv?|vvgvv+qvv"vv?.yvvwvv#,yvv}vvgvvdvv~G}ivvQGV

Gyvgv9|qv?,Iv+vDv}v9@vwv(fGyv}vtv9h|v?hGyvOq*v}v(|v?Gyvgv9|vzv+v#GyvQFv+vTv+v+v#,@v(qYvrG}LvWv9HE|qv9
<Z"rGy}A9!?Ch<9yG}rh<+#!(YG}LW9HhOQF?Gy}A9!?.

<vvv9 \vvv9pvvv?Eyvvv)Yvvv"vvvrChOQFvvv?Gyvvv}vvvAvvv9!vvv?,*vvvGvvv>Cf*vvvWvvv}vvv{@vvv(Yvvv+vvvrG}LvvvWvvv9H
Gyvv=vv"vv+vv(*qvv?svv+vv9Svv9JC_vv(Gyvv%vv9h|vvtvv9_vvgvv%vv9GyvvgvvQ\vv+vv?,hE!vv%vv9ASvvavvJvv%vv9ChYvv"vvrGyvvTvv}vv9M,
h|JA(iGyQ_(<?hCjv|g9yG?hs9F+?ChL9Y?(BRE Digest 416:1996).

OQF9JGy}A9!?

OQFvv9JCh@vvZvv"vv+vvrGyvv}vvAvv9!vv?$vv(svv+vv9SCh@vvtvvO*vvQ|vvAvv9!vv?G}LvvWvv9HGyvv}vvqvvQOIGyvvAvv,
@vTv}vK<v9SvAvgv}v9dvv{svavgv?<vwvqv9A@v%v9GyvtvZv(i.*v}vwv#EFvQGAPyvx<vZvQ*qv9

k
,h$v,fv}vzv+v?

<vav+v8v?h@vAvavz
v
v>Lv=vQI,Ch|v#Lv;dG:SvAvgv9!v?<v5yv?GyvAvZv"v+vr:LvAv=v9QFvTv9AIG:!vgvav9a

(Flexural Rigidity).h*vvJvvO
x

OGyvv}vvgvv+vv9QG}hQh<vv,(BS EN 14081-1: 2005)fvvzvv)!vvJvv(
m

hGSvvvh|vvvAvvvavvvz
x
vvv=vvv9JGyvvvAvvvZvvv"vvv+vvvrGyvvv=vvvZvvvQjhG6yvvv,yvvvzvvvMvvvWvvv>,<vvv}vvv9pvvv+vvv%vvv9|vvvAvvvavvvzvvv=vvv9JGyvvvAvvvQ|vvv+vvvR
(Marking).|vgv9*v+vQGyvAvZv"v+vrGyv=vZvQjyvzvMvWv>Gyvtv9Sv,hGyvMvWv>GyvavQjpv,Gyv}v}vzvwv?

Gy}AJOI$,(BS 5756: 2007)h(BS 4978: 2007)fz)GyA(Gy,.
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GyAZ"+rGy=ZQjyz}A9!?

*vvGvvQjpvvJvv[vvv{
q

svvavvgvv?LvvWvv>fvvzvv)IpvvOIyvv}vvgvvQpvv?GyvvAvvWvv(
w$vv9J,hsvv+vv9SIvvzvvtvv9J

Gyvv"vv}vv(h|vv+vv{G}yvv+vv9a,Cvv~@vvOsvv+vvtvv%vv9|vvtvv9<vv{|vvGvv}vv(fvv?GyvvJvvOhOGyvv}vvTvv}vv(M<vv%vv9yvvgvvOOhVvvO
q
I

Gyvvgvv+vv(HGyvvavv=vv+vvgvv+vv?,vvv9yvvgovvtvvOhGpvvAvvtvv9QGyvvJvv(GahGyvvAvvWvvt
w
vvtvv9JGyvvO

q
svv+vvtvv?.h<vvgvvOPyvvx*ovvgvvavv)

GyvvMvvWvv>OQFvvAvv&h*vvQ|qvvRyvvPyvvx.*vvtvv+qvv~GyvvMvvWvv>Gyvvzvv+vv#vvvZvv"vvrE!vvWvv9Fvv,Lvv9U(SS),Ch

vvvvvZvvvv"vvvvr<vvvv"vvvv+vvvv(jfvvvv9e(GS),Ch*ovvvvQpvvvv̂.h*vvvvZvvvv"qvvvvrGyvvvvMvvvvWvvvv>Gyvvvvtvvvv9Svvvv,<vvvvvvvv(THA)Ch

(THB)(LvvvWvvv>svvv9S<vvv"vvv+vvv(j|vvvAvvv(SvvvbCvvvtvvv+vvv{),Ch(TH1)Ch(TH2)(LvvvWvvv>svvv9S
m

<vv"vv+vv(j|vvAvv(Sxvvbfvv9e)Ch*vvQpvv̂fvvzvv)!vvJvv(|vv"vv9Svv>.@vv}vvAvvzvvxG}Yvv"vv9aG}fvvzvv)(THA)

h(TH1)pvvv,vvvv{
q

pvvv8vvv?fvvv+vvv(<vvv9
k

Csvvv{,vvvv9yvvvgovvvtvvvOCh|nvvv+vvv{G}yvvv+vvv9a.hyvvv~LvvvWvvv9HGyvvvtvvv9Svvv+vvv?
Gy}OGQ*?OQF?

o
@Z"+rhGIOI$,(HS)(LW>s9S

m
|OGQjq<"+(jq).

GyAZ"+rG6y,yz}A9!?

@

o
vvqvvJvv[vvv{

q
svvavvgvv?LvvWvv>*vvOh*qvv9

k
<vvTvvQfvv?,<vvJvvDvv9

k
fvv#GyvvAvvWvv(w$vv9JGyvvAvv,*vv}vvwvv#Cf

@vvvvAvvvvTvvvv=vvvvv>pvvvv,Qpvvvv]vvvv%vvvv9,Ch<vvvvJvvvvDvvvv9
k

fvvvv#Cjfvvvv+vvvv(Hvvvvv=vvvv+vvvvQIpvvvv,Gyvvvvvvvv500mm|vvvv#vpvvvv;
Gyvv"vv%vv9*vvAvv+vv#,Ivv+vvE*vvwvv(fG:LvvAvv=vv9QG6yvv,fvv"vvO$vv9ivv+vvQpvv9fvv{.Cvv~@ovvMvvAvv=vvQfvv9OIk,<vv(Svv9_vv?
CIvO!vdv9|v,B:JGyvAvZv"v+vr<v9yvAv}v9SChGyvJnv"v,.hpv,vpv;GyvAvtv"v+vAv+v#*

ov"vtv{GyvMvWv>fv=vQ
SvzvTvzv?|v#Gyv}ovOIvQFv9J(G}Svav(G!v9J),pvAvtv+vUG6yv?E|qv9GyvJv}v{Gyv}vavzv(H IvOGK

E!vJvQGa|vJvOOChG:!vJvQGaGyv"v9@vH|v#Iv}v{
m

|vgv+v9Qj.h@vtv+vUvv;GyvAvtv"v+vAv+v#GyvGvTv9AI
GyA,@oQ<bp,|9<gO<}A9!?GyMW>h<9yA9y,<}g+9QGyAZ"+r.

*v=v+qv#GyvWvwv{4.15B:JGyvAvZv"v+vrGyvDv;KGyv}vTvAvgv}vzv?pv,Gyv}v}vzvwv?Gyv}vAvJvOI.pv,
Byv?G:!vJvQGaGyvDv9<vB,*vAv~w@vJvQ*vxGyvMvWv>fv=vQSvzvTvzv?|v#Gyv}vOIvQFv9JGyvAv,@v]vjvb

o

fvvzvv+vv&<vvJvvRe|vvtvv9<vv{
n

Yvvqvv+vvJvv?|vvgvvO!vv+qvv?|vvtvv(qSvv?.h@
o
vvJvvO

q
OGyvvtvv(qIGyvv;R|vv?yvvJnvv"vv,GyvvMvvWvv>Eyvv)

$vvPGG:!vvJvvQGaGyvv}vvgvv+vv9Qj<vv(Svvavv?SvvzvvTvvzvv?|vv#|vvJvv(x:JGyvvavv9svv?(Transducers),h|vv#
$vPgGyv=v+v9!v9J@ovJvTv>|vAv9!v?GyvMvWv>.yvwv#*vGv>Cf*ov}vQqQGyvMvWv>Cv9!v+v?

k
fv=vQ$vPgG6yv?

yvvzvvAvvMvvz
w
vv[|vv#@vvzCvv+vvQGJGyvvAvvtvv(qS.*ovvavv=xvvu!vvdvv9eGyvvJvv}rvv{GyvvDvv9<vvBIvv}vv;

k
Fvv9!vv=vv+vv9

k
|vvJvvO

v
OG
k

,@pvv=vvgvv9
k

yvvTvv}vv9vvv?Gyvvgvv+qvv"vv?,h*vvWvv+vvQG:!vvJvvQGaGyvv"vv9@vvH,|vvhGyvv]vv=vvbG6yvv,yvvzvvAvvtvv(qS,Eyvv)Yvv"vvr
GyvvMvvWvv>.Cvv}vvv?!vvdvv9eCvvvDvvQ@vvgvvtvv+vvOG

k
*vvtvv+vvUGyvvtvv(iGyvv]vvQhQ*vv?yvvJnvv"vv,GyvvMvvWvv>fvvzvv)Vvvwvv{S

<9!JQGp+#C9<A+#,|J+qOG
k

<9yA9y,CCQCjq@t(qS_=+g,p,Gy}9OI.
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(GyvvWvvwvv{4.15)|vvvwvvv+"9J;vvvO*vvvOOQFvvv?|vvvAvvv9!vvv?GBvvvWvvv>hVvvv%vvv9OIGyvvvAvvvQ|vvv+vvvR(Grading Machine Diagram

Reproduced From Digest 476 by permission of BRE).
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|vv9Ef
r

*vvjvv9OQGyvvMvvWvv>G6yvv?IvvAvv)*vvQ|qvvR<vv9yvvQsvv~Gyvv}vvgvv+vv9Qj,hYvv"vvrGyvv}vvAvv9!vv?,h*ovvQ|vvvR
C*vv]vv9

k
<vvJvvQaMyvvAvvJvvO*vvOYvv"vvqvv&<vv96yvv?,|vvh|vvgvvzvv(|vv9JCLvvQi@vvJvvOqO!vv(fvv&hIvv9yvv?GyvvAvvOQqL

yvvvQ_vvv(<vvvAvvv&/Fvvvqvvv9pvvv&hGSvvv~Gyvvv}ovvv"vvvApvvvHhGyvvvGvvv%vvv?Gyvvv}vvv9!vvvJvvv?yvvvzvvvWvvv%vvv9OI.@
o
vvvQ|qvvvRG}!vvv(GYGyvvv}vvvqvvvQOI

yvvvv~LvvvvWvvvv9H<vvvvJvvvvQhaCQ<vvvvgvvvv?hpvvvvtvvvv9
k
yvvvvzvvvv}vvvvgvvvv+vvvv9Q(BS EN 13556: 2003)(|vvvvDvvvv;

k
:Yvvvv"vvvv(<vvvvQ

GSvvwvv(@vvzvv"vvOjvvvvPinus sylvestris PNSY).C|qvv9@vvQGvvv+vv>G}!vv(GYpvvzvv%vv9CQ<vvgvv?IvvQha@vv=vvOC

<vvvvJvvvvQaW(|vvvvDvvvv9d:Vvvvv(M<vvvvQ*vvvvavvvv9!vvvv,vvvvPicea Sitchensis and Picea Abies WPCS).

*vv}vvwvv#Cf*ovvzvv(qfGyvvMvvWvv>Gyvv}ovvMvvZvvv[yvvzvvgvv(GQVGyvv}vv9Fvvzvv?GyvvGvv}vvzvv(!vv+qvv?(Trussed Rafters)

hpt9
k
yOQF?|A9!A&.*=+q#GyGOhd4.5CY"9aG6:JhQ|(RCy(GfGyZ=9ZGy}QGpt?.

@vWv}v{GyvAvtv"v+v9Jiv+vQGyvAv}v9Sv+qv?GyvJvO*vDv?yvAvZv"v+vrGyv}vAv9!v?G}Vvgv?
n

GyvTv+v"v+v?,hC!vdv}v?
n

|v(Fv9JGyvGov%vO(Stress Wave Systems).h@vtvO
x

QB:JG}Vvgv?GyvTv+v"v+v?vvDv9pv?GyvMvWv>
GyvvvAvvv,@ovvvQ<vvvbfvvv"vvvO$vvv9<vvv9yvvv}vvvAvvv9!vvv?.C|qvvv9@vvvtvvv"vvv+vvv9J|vvv(Fvvv9JG Fvvv%vvv9OpvvvAvvvtvvv+vvvUE|qvvv9SvvvQfvvv?|vvvQhQ
|vv(Fvv9JGyvv]vvjvvbLvv;dGyvvMvvWvv>Ch@vvQOwO$vv9Gyvvavv=vv+vvgvv,Gyvv"vv9@vvH|vv#YvvO|vv?Lvvqvv+vvqvv?h@vvQ<vvb
Pyvvx<vv9yvv}vvAvv9!vv?.h@

o
vvtvvO
x

evvv;GyvvAvvtvv"vv+vvAvv+vv#G |vvwvv9!vv+qvv? !vvGvv9RCSvvQY|vv#C!vvdvv}vv?@vvZvv"vv+vvrGyvv}vvAvv9!vv?
<vv9yvvAvv}vv9SGyvvAvvtvvzvv+vvOj,|vvhC!qvv%vv9IvvTvv9Svv?yvv}vvJvvAvv(iGyvvMvvWvv>|vv#GyvvQ_vv(<vv?.@vvGvv}vvh<vvgvv̂
B:JGyvvAvvZvv"vv+vvr<vv+vv#@vvtvv"vv+vv9JGyvvJnvv"vv,Gyvvqvv+vvR*vv9Fvv,hGSvvAvvgvv}vv9dG}Vvvgvv?GyvvTvv+vv"vv+vv?ChC!vvdvv}vv?
Gy}(F9JGy}wQh*q?yAJQqjGyg+(HGya=+g+?v9ygotOCh|+{G}y+9afz)GyA(Gy,.

FOhd4.5CY"9aGy}A9!?hQ|(RG}y(GfGy}QGpt?yAJO*OGyZ"rBy+9
k

Y"rGCt9h|?Q|RGyz(f

C 27C>Q

C 24CQF(GP

C 22CRQb

C 16CL]Q

CY"9aGy}A9!?
@

o
vvJvvO

v
OYvv"vv(aGyvv}vvAvv9!vv?hpvvuGyvv}vvgvv+vv9Q(BS EN 338: 2003)(GyvvGvvOhd4.6)<vvJvv+vvE

@v=vOC|v#(C14)hIvAv)(C50)h|v#(D18)hIvAv)(D70K),Iv+vE@vOd
w

GyvTv9<vtv?Cfvzv)
GyvvvMvvvWvvv>Gyvvvzvvv+qvvv#(Gyvvv}vvvMvvvQh_vvv+vvv9JChGyvvvZvvv"vvv(<vvvQ*vvv9J)hGyvvvJvvvQaDfvvvzvvv)GyvvvMvvvWvvv>GyvvvZvvvvzvvv>
(G}VvvvGvvv9QGyvvv}vvvAvvvTvvv9svvvavvv?G}hQGb(Deciduous)).C|qvvv9GyvvvQsvvv~pvvv+vvvOd

w
fvvvzvvv)|vvv(GYvvvqvvv9Jsvvv(qI
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GyvvAvvtvv(qS|vvtvvOQI
q
<vvvvvv}vv+vvjvv9<vv9Svvwvv9dMPa.h*ovvtvvO

x
eGyvvAvv(Yvv+vvrGyvvwvv9|vv{yvvZvv"vv(aGyvv}vvAvv9!vv?svv+vv}vv9

k

|vv}vv+vvRIyvvzvvwvvDvv9pvv?,h|vvGvv9:
k

hGSvvgvv9
k

|vv#LvvZvv9Fvv[Gyvvtvv(IhGyvvGvvTvv9AI,h@vvgvvAvv}vvOvvvz
w
vv%vv9fvvzvv)svv+vv~

pvvJvv[Gyvvgvv+qvv"vv9J.:@vvQGfvv,Gyvv}vvgvvavv+vv9JC*vvv9
k

|vv#fvv(G|vv{GyvvTvv;|vv?GyvvAvv,*vvGvv>Cf@vvOLvv{pvv,
fvv}vvzvv+vv?GyvvAvvZvv}vv+vv~.hpvv,|vv9*vvMvv[

w
fvv(GQVFvv}vvzvv(!vv9JGyvvAvvOfvv+vv~pvv{fGyvvOQFvvAvv+vv#TR20

hTR26Gy}JO
q

O@+#p,GyAZ"+rGy=Q*a9!,(BRE Digest 445: 2000)s9<zA9fyzAa=+u.
*vvv=vvv+qvvv#GyvvvGvvvOhd4.7C!vvv(GYGyvvvMvvvWvvv>Gyvvvzvvv+qvvv#h@vvvQGv

o
vvv>OQFvvv9J|vvvAvvv9!vvvAvvv%vvv9hfvvv;svvvAvvv%vvv9

<Z"(a|A9!?GyMW>Gyz+q#Gy}Z"q?OQF9@o&<9y"dQhGy}w"?.

Y"rG:SAMOGe

*vvJvvO
x

OYvv"vvrG:SvvAvvMvvOGeGyvvWvvQhWGyvvAvv,Svv(a*vvTvvAvvgvv}vv{pvv+vv%vv9GyvvMvvWvv>h<vv9yvvAvv9yvv,
|vvJvvAvv(iGyvvQ_vv(<vv?Gyvv}vvAvv(s

q
vvh.$vv"vv9cCvv;Kpvv8vv9J|vvJvvOvOIpvv,Gyvvwvv(OG}hQh<vv,5:@vvZvv}vv+vv~

Gyvv%vv+vv9vvv{GyvvMvvWvv=vv+vv?:GyvvGvvRA1vvvv1:(Eurocode 5: Design of timber struc-tures: Part

(BS EN 1995-1-1: 2004) 1-1:).*vvGvv>Cf*vvwvv(fGyvvMvvWvv>Gyvv}ovvQGOGSvvAvvgvv}vv9yvv&pvv,Yvv"vvqvv,
G:SAMOGe1h2|J}+q9

k
<Ww{|"9S>|#f(G|{GyatUf"O|9*w(fp,Gy}(sh.

CY"9aGSAMOGeGyMW>Gy}(F(Op,G:SAg}9d:

Y"rG:SAMOGe1LvvWvv><vv}vvJvvAvv(iQ_vv(<vv?|vvtvv9<vv{yvvOQFvv?IvvQGQIFvv(q|vvJvv+vvavv?20 oC

hQ_v(<v?!vTv=v+qv?yvzv%v(GAGyv}vJv+vb:@vAvGv9hR65%E:yv=v]vgv?CSv9<v+vh
pvtvbpv,GyvTv"v?.:*vAvGv9hR|vJvAv(iGyvQ_v(<v?Gyv(Svav,12%(fvzv)
Svv=vv+vv{Gyvv}vvDvv9d:GyvvGvvOQGfGyvvOGLvvzvv+vv?,Gyvvavv(G<vvuGyvvOqGLvvzvv+vv?<vv9SvvAvvDvv"vv9A
Gya9<uG}Q\,,hGyTt(aGyOGp8?)

Y"rG:SAMOGe2LvvvWvvv><vvv}vvvJvvvAvvv(iQ_vvv(<vvv?|vvvtvvv9<vvv{yvvvOQFvvv?IvvvQGQIFvvv(q|vvvJvvv+vvvavvv?20

oC,hQ_vv(<vv?!vvTvv=vv+qvv?yvvzvv%vv(GAGyvv}vvJvv+vvb:@vvAvvGvv9hR85%E:yvv=vv]vvgvv?

CSvv9<vv+vvhpvv,GyvvTvv"vv?.:*vvAvvGvv9hR|vvJvvAvv(iGyvvQ_vv(<vv?Gyvv(Svvavv,20%

(fvvvvzvvvv)Svvvv=vvvv+vvvv{Gyvvvv}vvvvDvvvv9d:Gyvvvvavvvv(G<vvvvuG}Q\vvvv+vvvv?,Gyvvvvavvvv=vvvvtvvvv?GyvvvvOGLvvvvzvvvv+vvvv?
yvvvvzvvvvGvvvvOQGfPGJGyvvvvqvvvvGvvvv(I,hFvvvvOQGf<vvvvavvvv=vvvvtvvvv?hIvvvv+vvvvOI|vvvvhEvvvvvTvvvv9A
L9QF,)

Y"rG:SAMOGe3LvvvWvvv>|vvvgvvvQqVyvvvWvvvQhW@vvv|OjEyvvv)|vvvJvvvAvvv(iQ_vvv(<vvv?Cfvvvzvvv)|vvv#
Yvvv"vvvrG:SvvvAvvvDvvv}vvv9Q2.|vvvJvvvAvvv(iGyvvvQ_vvv(<vvv?Gyvvv(Svvvavvv,20%hCfvvvzvvv)
(|D;

k
:G}FRGAGy}wW(p?|#Gy}=9!)hGy%+9v{Gy=JQ*q?).
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GyGOhd4.6Gyg;s?<+#CY"9aGy}A9!?hGyM(GUGyq+R*9F+?

CY"9aGCA9!?<JT>(BS EN 338: 2003)vvvvGyt+~GC}+RIvvvvC!(GYGBW>GyaQjq

C14C16C18C20C22C24C27C30C35C40C45C50

LZ9F[GCA9!?MPa

GyAt(qS141618202224273035404550

LZ9F[GyZ;<?GPa

|

ovvvvvvgvvvvvv9|vvvvvv{GCQh!vvvvvv?

Gyvv(Svvavv,GC(GRj

y~y+9a

7895.910115.111213141516

hSvvvavvv,GyvvvwvvvDvvv9pvvv?

kg/ m3

350370380390410420450460480500520550

CY"9aGCt9h|?<JT>(BS EN 338: 2003)vvvvGyt+~GC}+qRIvvvvC!(GYGBW>Gyt9S,

D18D24D30D35D40D50D60D70

LZ9F[GCA9!?MPa

GyAt(qS1824303540506070

LZ9F[GyZ;<?GPa

|

ovvgvv9|vv{GCQh!vv?Gyvv(Svvavv,

GC(GRjy~y+9a
1011121213141720

hSa,GywD9p?kg./ m3
6106306406506607508401080

CY"9aGCA9!?<JT>(BS 5268-2: 2002)vvvvEF%9OGJGyAZ"+ryw(OGyAZ}+~<9 F%9OGJGCT}(I?

C14C16C18C22C24C27C30C35C40D30D35D40D50D60D70

LZ9F[GCA9!?MPa

@vvvvvvvvvvvvvvvvtvvvvvvvvvvvvvvvv(qS|vvvvvvvvvvvvvvvv(GR

y~y+9a
4.15.35.86.87.59.511121391112.5161823

LZ9F[GyZ;<?GPa

|

ovvvvgvvvv9|vvvv{GCQh!vvvv?G}O!vvvv)

GC(GRjy~y+9a
4.65.86.06.57.28.28.29.010.06.06.57.512.615.618.0

|;Id9J:

@vvv~qE\vvv9pvvv?CYvvv"vvv9a|vvvAvvv9!vvv?E\vvv9pvvv+vvv?}!vvv(GYGyvvvMvvvWvvv>Gyvvvtvvv9Svvv,D18hD24pvvv,
Gy}g+9Q(pr EN 338: 2008).

sO:*A(pQ<T%(y?Y"q9GyMW>C45h.C50

GyvvJvvQaC*vvOdfvvzvv)GyvvMvvWvv>GyvvavvQjqGyvvOGFvv~GyvvMvv]vvQIhGyvvJvvQaD*vvOd
q

fvvzvv)
GyMW>GyZz>Gy}AT9sbG}hQGb.
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GyGOhd4.7C!(GYGyMW>GyaQjq/@QGv+>G}Y"9aGyA,@(Gpu|Aaz=9JCY"9a
Gy}A9!?IT>Gy}g+9Q*#BS (EN 338: 2003)h(BS 5268 Part 2: 2002)v}9$,

|GOhy?p,Gyw(OG}hQh<,5GyGRA1:1

Gy"(YGCZOQCY"9aGCA9!?p,GCg+9QG}hQhN(BS EN 338: 2003)

|g+9QGyAZ"+rC14C16C18C22C24C27C30

G}LW9HGyaQ*q?GCRQhf?p,<Q*a9!+9

@vvvvvvvvvvvvvvvvvvvv"vvvvvvvvvvvvvvvvvvvv(HOhivvvvvvvvvvvvvvvvvvvv;S

(Gyw"Oj)

GC}zw?GCAJOIBS EN 519

BS 4978

H

GS

HH

GS

HH

Y"(<QGC}zw?GCAJOIBS EN 519

BS 4978

H

GS

HHH

GS

HH

<+T+?(V(M)GC}zw?GCAJOIBS EN 519

BS 4978

HHH

GS

HH

G}QvU(CQR*q?)GC}zw?GCAJOIBS EN 519

BS 4978

HH

GS

HHH

GS

H

G}LW9HGyaQ*?GCTA(QOIE]GC}zw?GCAJOI

LW>C>QChQh<9BS EN 519

BS 4978

HH

GS

HHH

GS

HH

LW>C<+^ChQh<9BS EN 519

BS 4978

HH

GS

HHH

GS

HH

<+T+?(V(M)S+Aw9v"OGBS 4978

US/Can

GS

1.2

SS Sel

$vvvvvvvvvvvvvvvvvvvv+vvvvvvvvvvvvvvvvvvvv~vvvv@vvvvvvvvvvvvvvvvvvvv"vvvvvvvvvvvvvvvvvvvv(H

<vvv+Tvvv+vvv?)Vvvv(M)vvvvYvvv"vvv(<vvvQvvvv

@vvv"vvv(H@vvv"vvv(HOhivvv;Svvvv

G}QvU

vvvv"vvvOGhGyvvv(:*vvv9J

GCAJOI

BS EN 519

BS 4978

US/Can

HH

GS

1.2

HHH

SS Sel

HH

Y"(<QF"(NGy(:*9JGCAJOIBS EN 519

BS 4978

US/Can

HH 3H

GS

H

1.2

H

SS

HH

CLW9H<+]9AiQ<+q?Gy(:*9JGCAJOIBS 4978

US/Can

GS

1.2

SS Sel

Y"(<Q|"tg,(<+AX)Gyw9Q*=,BS 4978GSSS

Y"(<Q<9QG!9BS 4978GSSS

Y"(<QQGO*9@9!+(R*z"OGh@W+\BS EN 519HHHHHHH
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Y"(<QR*}=9<(jR*}=9<(jBS EN 519HHHHHHH

Y"(<QF"(HCpQ*t+9F"(HCpQ*t+9BS EN 519HHHHHHH

CQRC>QiQNBS 4978GSSS

|;Id9J:

GyvvAvvZvv"vv+vvr:(BS EN 519)*vvOd
w

fvvzvv)@vvZvv"vv+vvr<vv96yvv?,C|qvv9(BS 4978)pvv+vvOd
w

fvvzvv)
GyAZ"+r<9y"dQ.

Gyg;|?R@Od
q

fz)@(p
q
QC!(GYGyMW>Gy}Z"qq?<96y?yzZ"rGy}W9QEy+&.

GyJQhaGShSS$,CY"9a<9y"dQ<"+(*?f9|?h<"+(*?L9Yq?fz)GyA(Gy,.
GyvvJvvQhaUS/ CAN@vvWvv+vvQEyvv)|vvgvv9*vv+vvQGyvvAvvZvv"vv+vvrG}|vv+vvQvvv,hGyvvwvv"vvOjyvv~yvv(GM

GyMW=+q?<9y"dQ.
GyvvOQFvv9J1h2h3hSelGyvvwvv"vvO*vv?hG}|vv+vvQvvv+vv?@vvOdfwvvzvv)Qsvv~1hQsvv~2hQsvv~3

hGy}"At)fz)GyA(Gy,.
Gyvv}vvgvv+vv9Q(BS EN 519: 1995)Ivv{

v
|vvJvvzvv&Gyvv+vv(eGyvv}vvgvv+vv9Q(BS EN 14081 - Parts

1 - 3: 2005).

GyAZ}+~hpuI9:JGyJOhO

*vv}vvDqvv{Gyvvwvv(OG}hQh<vv,(Eurocode 5)@vvjvv+wvvQG
k

|vvzvvJvv(cvv9
k

yvvzvv}vvZvv}
x
vv}vv+vv#pvv,GyvvMvvWvv>

hGyvv}vv"vvAvvGvv9JGyvvMvvWvv=vv+vv?,vvv(!vv&*vvgvvAvv}vvOfvvzvv)GyvvAvvZvv}vv+vv~hpvvuIvv9:JGyvvJvvOhO,<vvO:
k

|vv#
G Fv%v9OGyv}vTv}v(M.h$vPG*v]vhGyvMvWv>fvzv)Lvb

q
Gyvqv(:PhGyvMvQSv9!v?GyvzvP*v#svO@v~v

G}LvP<v%vPGGyv}v"vJv)pv+v%v}v9Sv9<vtv9
k
.$v"v9cfvzv)Gyvgv}v(eIv9yvAv9fIvO*qvAv9f*vGv>CLvP$v}v9

pvv,GyvvJvvTvv=vv9f:Ch:$vv}vv9GyvvJvv9yvv?GyvvJvvO*qvv?GyvvtvvZvv(iGyvvAvv,<vvAvvGvv9hR$vv9*vv}vvwvv#Cf@vvqvvWvv{
CFvRGA|v#Gyv=ov"v+v?Ch@v"v%v9Q,hCv9!v+vAv%v}v9Iv9yv?IvO

q
GyvZv+v9!v?(Serviceability Limit State)

GyvAv,<vAvGv9hR$v9svO*vGvgv{GyvAvWv(qgChG:!vJvQGaChG:$vAvRGRGyvRGFvOGyv=v"v+v?iv+vQYv9yvJv?

yv}v9$v,ivQVyv&.@ovJvOqOGyvJv9:JGyvJvOq*qv?GyvtvZv(i|v#Gyvtv+v~Gyv}v}v+qvRIyv~Iv}v9dCh
G}pvvgvv9dhLvv(GUGyvv}vv(GOGyvvAvv,@vvavv=qvvufvvzvv+vv%vv9fvv(G|vv{G}|vv9fGyvvGvvRFvv+vv?.fvv}vv(|vv9

k
,@vvwvv(f

Gyvtv+v~Gyv}v}v+vRIyvMv(GUGyv}v(GOpv,Gyv}vgv+v9QGyv=vQ*vav9!v,G}hQh<v,(BS EN 338: 2003)

Cfvvvvzvvvv)|vvvv#!vvvvdvvvv9FvvvvQ$vvvv9pvvvv,Gyvvvv}pvvvvgvvvv+vvvv9QGyvvvv=vvvvQ*vvvvavvvv9!vvvv,(BS 5268-2: 2002 Grade Stresses)

(EFvv%vv9OGJGyvvAvvZvv"vv+vvr),vvv(!vv%vv9|vvzLvv(PI|vv#GLvvAvv=vv9QGJ|vvMvv=vvQ*vv?|vv#Ohf@vvMvvqvv+vv]vv9J
GyvvAvvJvv}vv+vv{Gyvvavv(*vv{G}|vvOChfvv(G|vv{G}|vv9fGyvvAvv,@vvZvv=vvK|vvTvv|hyvv+vv?Gyvv}vvZvv}vv~.@vvTvvAvvgvv}vv{
Gyvvtvv+vv~Gyvv}vv}vv+vvRIpvv,@vvZvv}vv+vv~GyvvJvv9yvv?GyvvJvvOq*qvv?(Gyvvwvv(OG}hQh<vv,5),h@

o
vvavv=qvvuEFvv%vv9OGJ
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GyvvAvvZvv"vv+vvrfvvzvv)Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS 5268-2: 2002)(vvv(OGyvvAvvZvv}vv+vv~<vv9 Fvv%vv9OGJ

Gy}T}(I?).

GyMW>Gy}gO
q

d

*vv}vvwvv#@vvjvv+vv+vvQGyvvMvv(GUGyvvqvv+vvR*vv9Fvv+vv?yvvzvvMvvWvv><vvWvvwvv{vvv=vv+vvQ,E|qvv9<vv9yvv}vvgvv9yvvGvv?GyvvJvvQGQ*qvv?
 !A9LLW>|gOqdIQGQ*q9

k
,ChGy}g9yG?<}Qv

q
>v+}+9F, !A9L@gO*;Jv+}+9F+q?.

GyMW>Gy}gO
q

dIQGQ*9
k

*vvWvv}vv{GyvvAvvgvvO*vv{GyvvJvvQGQj@vvTvvMvv+vv#GyvvMvvWvv>,fvv9OIkGyvvZvv"vv(<vvQChGyvv=vv+vvTvv+vv?,hC*vv]vv9
k

G}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?|vvvDvvv{GyvvvRGfhGyvvvtvvv+vvvtvvv>hGyvvv=vvvAvvv(:hGyvvvTvvv"vvvO*vvv9fhGyvvvOQOGQ,Eyvvv)OQFvvv?
IvvvQGQI@vvvAvvvQGhM<vvv+vvv#180 oCh250 oCpvvv,Fvvv(uLvvv9|vvv{

m
(Inert Atmosphere)yvvv}vvv"vvvh

G:IvvvAvvvQGb.@vvvTvvvAvvvgvvv}vvv{Gyvvvgvvv}vvvzvvv+vvv9JGyvvvZvvv"vvv9fvvv+vvv?Gyvvv}vvvMvvvAvvvzvvvqvvv?GyvvvAvvvMvvvzvvv+vvv?
n

(Fvvv(q|vvv#Gyvvv=vvvMvvv9QCh
Gyvvv"vvv+vvvAvvvQhFvvv+vvv#ChIvvv}qvvv9e<vvv9yvvvR*vvvBGyvvvJvvv9Q),<vvvgvvv}vvvzvvv+vvv?@vvvTvvvAvvvjvvvQb!vvvJvvv(36Svvv9fvvv?.EP@vvv"vvvAvvvH
Gyvvvgvvv}vvvzvvv+vvv?Gyvvvqvvv"vvvzvvv"vvvO*vvv?fvvv"vvvOOQFvvv?IvvvQGQI190 oC,|vvv#GyvvvZvvv"vvv(<vvvQhGyvvv=vvv+vvvTvvv+vvv?,GyvvMvvWvv>
GyvvJvvQGQj(Thermowood S)hpvvtvv9

k
yvvZvv"vvrGyvvOq*vv}vv(|vv?3,Chfvv"vvOOQFvv?IvvQGQI212

oCGyvvvMvvvWvvv>GyvvvJvvvQGQj(Thermowood D)hpvvvvtvvvv9
k

yvvvvZvvvv"vvvvrGyvvvvOq*vvvv}vvvv(|vvvv?2(Gyvvvv}vvvvwvvvv9pvvvvr
yvvvzvvvTvvv"vvvO*vvv9fG}hQh<vvv,).h*vvvwvvv(fGyvvv}vvv"vvvAvvvHCvvvvDvvvQO*vvv}vvv(|vvv?

k
hCvvvvDvvvQ|vvvtvvv9h|vvv?

k
yvvv%vvvGvvv(eGyvvv"vvv}vvv{

G}<vv+vv̂|vv#GyvvMvvWvv>ivv+vvQGyvv}vvgvv9yvvH.h$vvPGGyvvMvvWvv>$vv(G}svv{G|vvAvvZvv9Yvv9
k

yvvzvv}vv9A,|vv}vv9

*vv"vvAvvHIvvQvvv?Q_vv(<vv?Csvv{,hyvv&fvvRdIvvQGQj|vvJvvTvv#,h@
o
vvRGdGyvvQG@vv"vvGvv9J|vv#fvvtvvOg.

h$v(CVvOwsvAv9|v?|v#Iv+vEGyvzv(f,h*v}vAvzvx|vAv9!v?|vMvq
q
v]v?<v9yv"vTv=v?yv;!vqv;bGyvav(yv,.

pvv,fvv}vvzvv+qvv?@vvGvv9Q*qvv?<vvO*vvzvv?@vvTvvAvvgvv}vv{OQFvv9JIvvQGQI<vv+vv#150 oCh180 oC<vvOhQGJ

@vvvQ_vvv+vvv>h@vvvGvvvqvvv+vvvrh@vvvTvvvMvvv+vvv#yvvvgvvvOIC*qvvv9e,*vvvAvvv~wE!vvvAvvv9LCLvvvWvvv9H_vvvQ*qvvv?hsvvv9Svvv+vvv?fvvv9yvvv+vvv?
GyvvO
q*vv}vv(|vv?yvvwvv"qvv%vv9<vv"vv+qvv?Gyvvz

q
vv(f.@vv~qhYvvrGyvvMvvWvv>Gyvv}vvgvvO

q
dIvvQGQ*qvv9

k
pvv,hCvv+vvtvv?Gyvv}vvgvv9*vv+vvQ

Gyvvv=vvvQ*vvvavvv9!vvv+vvv?(DD CEN/TS 15679:2007).Ivvv+vvvE*ovvvQGOGSvvvAvvvgvvv}vvv9dGyvvvMvvvWvvv>Gyvvv}vvvgvvvOqd
IvvQGQ*qvv9

k
}ivvQGV<vv"vv+vv(*qvv?,*vvGvv>G}LvvP<vv9yvvJvvTvv=vv9fGyvv"vvtvv[GyvvJvv9Yvv{pvv,|vvAvv9!vv?Gyvv}vv9OI.

*ovvvvvTvvvvvAvvvvv(QOIvvvvv9yvvvvv+vvvvv9
k

LvvvvvWvvvvv>GyvvvvvqvvvvvQ*vvvvvx(Frake)ChG $vvvvvzvvvvv+vvvvvzvvvvvH(Terminalia superba)

(limba),h$v(LvWv>:*vAv}vAqvh<v9yvOq*v}v(|v?|v#ivQHCpvQ*vtv+v9,h*ovgv9yvHIvQGQ*v9
k

yv+v"vAvH
|vv"vv&LvvWvv>svv9S

m
*vvAvv}vvAqvvh<vv9yvvOq*vv}vv(|vv?.hsvvO@vv~qEvvvTvv9A|vvQvvvR@vvQ<vv+vv?Gyvv"qvvJvv{pvv,vvv9|vv=vvQOL

(Cambridge)(GyWw{4.16)<MW>|gO
q

dIQGQ*9
k
.
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CY"9aGyMW>Gy}gO
q

dIQGQ*9
k

GyZ"(aG:SAg}9:JGy"}(PF+?

G}LW9HGyaQ*q?

GyZ"rD (212oC)$vv+vv9vvv{GAvvOGFvvu,G vvvTvv9AGBvv9QFvv,,G}<vv(GHGBvv9QFvv+vv?,E_vv9QGJGyvv"vv(GpvvP,

GyTqa(Mi+QGCTt(p?,G}Q\+9JGyOGLz+?,GyAR*+"9JGyOGLz+?.

GyZ"rS (190oC)|vv(GOGyvvAvvWvv+vv+vvO,Gyvvgvv"vv9YvvQGyvv=vv"vv+vv(*vv?,CCvv9KGAvvOGFvvu,G}Q\vv+vv9JGyvvOGLvvz+?,

G}<(GHGB9QF+?hE_9QGJGy"(GpP.

G}LW9HGyt9S+?

GyZ"rD (212oC)CCvvvv9KGAvvvvOGFvvvvu,CQ\vvvv+vvvv9JGyvvvvqvvvv"vvvv9AGJ,G}Q\vvvv+vvvv9JGyvvvvOGLvvvvz+?hGyvvvvAvvvvR*vvvv+"9J

GyOLz+?.

GyZ"rS (190oC)|vv(GOGyvvAvvWvv+vv+vvOyvvzvvtvv(Gyvv>,GyvvtvvavvhGBvvWvv=vv+vv?yvvzvvtvv(Gyvv>,G}Cvv9K,G}Q\vv+vv9J

GyOGLz+?,GyAR*+"9JGyOGLz+?.

GyMW>Gy}gO
q

dv+}+9F+q9
k

*vvvWvvv}vvv{GyvvvAvvvgvvvO*vvv{Gyvvvwvvv+vvv}vvv+vvv9Fvvv,yvvvzvvvMvvvWvvv>CSvvvAvvvzvvv?(Acetylation)GyvvvMvvvWvvv><vvv{\vvv9pvvv?
|vvGvv}vv(fvv9JG}SvvAvv+vv{Eyvv)|vvGvv}vv(fvv9JGyvv%vv+vvOQhvvvTvv+vv{GyvvJvvQqOGLvv{FvvR*vv8vv9JGyvvTvv+vvzvv(yvv(R
Gyvvvvwvvvv=vvvv+vvvvQI.@vvvv"vvvvavvvv(jGyvvvvgvvvv}vvvvzvvvv+vvvv?fvvvvzvvvv)|vvvvgvvvv9yvvvvGvvvv?GyvvvvMvvvvWvvvv><vvvvz!vvvv%vvvv+vvvvOQ*vvvvOGyvvvvMvvvv;

q
J(Acetic

Anhydride),GyvvvPj*vvvAvvvjvvvzvvvjvvv{pvvv,vvvv9|vvv{Svvv}vvv9vvvv?Gyvvv}vvv9OI.GyvvvMvvvWvvv>Gyvvv}vvvgvvvOqd(Cvvvv(*vvv9
(Accoya)),GyvvPj$vv(<vvgvvOO|vvMvvq

q
vv̂yvv}vvGvv}vv(fvv9JGyvv%vv+vvOQhvvvTvv+vv{GyvvJvvQqyvvO*vv&svv9<vvzvv+vv?

G|vvAvvZvv9Uyvvzvv}vv9A|vvMvvq
q
vv]vv?<vvWvvwvv{

m
vvv=vv+vvQ,h<vv9yvvAvv9yvv,*vvwvv(fyvv&GSvvAvvtvvQGQCvvv=vvQpvv,C<vvgvv9Og.

<vv9yvv"vvTvv=vv?yvvMvvWvv>vvv9yvvZvv"vv(<vvQGyvvJvvQGFvv,*vv}vvwvv#Gyvv(Yvv(dEyvv)|vvJvvAvv(iQ_vv(<vv?Cfvvdvv}vv,
*vvTvv9hj6%@vvtvvQ*vv=vv9

k
,|vv#Ohf@vvjvv+wvvQpvv,yvv(!vv&,h*vvwvv(fGyvv"vv9@vvHLvvWvv=vv9

k
PGO*vv}vv(|vv?|vv#

GyvvvZvvv"vvvr1.:@vvv|CvvvQfvvv}vvvzvvv+vvv?G}SvvvAvvvzvvv?pvvv,GyvvvMvvv(GUGyvvvqvvv+vvvR*vvv9Fvvv+vvv?yvvvzvvvMvvvWvvv>,ivvv+vvvQCf
GyvvO*vv}vv(|vv?GyvvRGFvvOI<vvWvvwvv{vvv=vv+vvQERGAGyvvAvvO$vv(QGyvv=vv+vv(yvv(Fvv,@vvGvvgvvzvv&Csvv{fvvQ\vv?

k
yvv%vvGvv(e

Gy"q}{G}<+^.
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(GyvWvwv{4.16)EvvTv9A<v9BvWv>GCgv9yvHIvQGQ*v9
k

(Thermally Modified Timber Cladding)vvvv|vQvvRLvz+?
Gy"J{,v9|=QOL(The Beehive Centre, Cambridge. Photographs: Arthur Lyons).

Gy}"W5JPGJG _9QGJGyMW=+?
GyvvvWvvvwvvv;fGyvvv}vvvgvvv+vvv9Q*vvv9fyvvvzvvv}vvv=vvv9!vvv,PGJG}_vvvQGyvvvMvvvWvvv=vvv+vvv?$vvv}vvv9E_vvv9QGyvvv}vvv"vvvavvv9OhE_vvv9Q

Gyvv}vv"vvZqvv?.hG}Lvv+vvQI$vv,_vvQ*vvtvv?GyvvAvvWvv+vv+vvOGyvvJvvO*vvDvv?(MMC)G}vvvDvvQVvv+vv(fvv9
k

pvv,Gyvv}vv}vvzvvwvv?
Gyvvv}vvvAvvvJvvvOI.pvvv,|vvv9*vvvMvvv[

wGyvvv}vvv"vvv9Rd|vvv#_vvv9<vvvtvvv+vvv#*vvvWvvv+qvvvOE_vvv9QGyvvv}vvv"vvvavvv9O<vvvzyvvv(GM<vvv9Q@vvvqvvv9Y
_vv9<vvtvv+vv#,|vvhCQ\vv+vv?<vv+vv"vv+qvv?@vvTvvAvv"vvOEyvv)Gyvv%vv+vvwvv{.C|vv9pvv,E_vv9QGyvv}vv"vvZvv?pvvAvvWvv+qvvOG}yvv(GM
<v9Q@vqv9Y_v9<vuhGIvO,Iv+vE@vwv(fGyv}v"v9hQI$v"v9CSv%v{,h@vTvAv"vOG}Q\v+v?Gyv=v+v"v+qv?<vWvwv{
|v=v9VvQEyv)Cyv(GMGyvav9<vuGyvTvqvzv,.@vWv+qvOG}yv(GMfv9OI|v#LvWv>_vQj<vz<vgv9O100x50

mm,|vvjvvz
q
vvqvv?<vv9yvvMvvWvv>Gyvv}ovvgvv9vvvUChLvvWvv>,h*ovv}vv~GyvvqvvQGZ<vv+vv#GyvvMvv(G<vv+vvQ<vvgvv9Rd|vvh

E!vvv%vvv9AOGLvvvzvvv,|vvv#Cyvvv(GMGyvvva
q
vvv+vvv"vvv?.C|qvvv9GyvvvgvvvRdGyvvvMvvv9QFvvv,Gyvvv;

q
Ivvvu|vvv#fvvv(G|vvv{GyvvvavvvtvvvU,

p+}w#Cf*w(f|#CVj9dG6FoQqChCVj9dGy=z(chGya
q
+"?<JT>GyJ9F?.

GyAW++OGytWQjGyW=w,
*vvvv=vvvv+qvvvv#|vvvvAvvvvJvvvvrGyvvvvJvvvvQThG}QVGyvvvv}vvvv"vvvvMvvvvqvvvv]vvvv?Gyvvvv}vvvvwvvvvWvvvv(a(The Weald and

Downland Open Air Museum)pvvvvv,SvvvvvTvvvvvwvvvvvU(Sussex)(GyvvvvvWvvvvvwvvvvv{4.17)|vvvvvtvvvvv9Q<vvvvv?

FvvvO*vvvOIyvvvzvvvAvvvWvvv+vvv+vvvOGyvvvMvvvWvvv=vvv,@vvvGvvv}vvvh<vvv+vvv#@vvvtvvv9!vvv9JGyvvvJvvv(Svvv=vvv?GyvvvJvvvO*vvvDvvv?hGyvvv}vvv%vvv9QIGyvvv}vvv%vvv"vvv+vvv?

261



GyvAvtvzv+vO*v?.pv9yv}v=v"v)Gyvwv=v+vQGyvWv=v+v&<v9yvJv]v+vQI,(<vav(d50mhfvQV12mh<v9Q@vqv9Y10

e),@v~q@vWvwv+vzv&|v#Vv=vwv?|vROhFv?Gyvav=vtv?|v#VvQGFvK_v(*vzv?|v#GyvTv"vO*v9fG}Lv]vQ,
svv+vv9Svvv{|vv"vv%vv935x 50 mm x 40 m,h*vv=vvgvvO|vvQvvvRvvv{

w
VvvQ*vvJvv?fvv#|vvQvvvRG}LvvQi

|vTv9pv?1m,|v}v9*vWvwv{iv;pv9
k

|vAv}v(xFv9
k

|v#GyvGvOQGfGyv}vJv"v+qv?pv+v|y
x
vrCv;Ksv=v9H.Ef

GyAt(qSGy}A(GY{yzGOQGfhGyTtr\QhQjyz}A9!?Gy="+(*?.

(GyvvWvvwvv{4.17)<vv"vv9AsvvWvvQjVvv=vvwvv,vvvv|vvAvvJvvrh*vvzvvOhOGh!vvzvv"vvOGCwvvWvv(a(Architects: Edward Cullinan

Architects.Photographs: Courtesy of Edward Cullinan Architects).
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GSvvAovvgvv}vv{GyvvTvv"vvO*vv9fG}Lvv]vvQGyvv}vv"vvWvv(QIvvO*vvDvv9
k

yvvwvv(!vv&yvv+qvv"vv9
k

hSvv%vv{GyvvAvvWvvwvv+vv{.pvv,
Gyv=vOG*v?C

o
v=
x
vBGyvTv"vO*v9fOGLv{Vv=vwv?|vTva

q
vJv?<v=vQGZ|v#Gyvqv(:Piv+vQGyvtv9<v{yvzvZvOC.<vgvO

PyvvxC
o
R*vvzvvBGyvvTvvtvv9:JGyvvOGfvv}vv?<vv9yvvAvvOQ*vvH,Svv9|vvJvv?

k
yvvzvv=vv"vv+vv?<vvzLvvPVvvwvvzvv%vv9GyvvAvvZvv}vv+vv}vv,,

GyvPjCv=vBpv,Gyv"v%v9*v?Iv(dGyv}vJv+vb.h|v9Ef@v~qGyv(Yv(dEyv)GyvWqvwv{GyvZvJv+vK,IvAv)
@vv~q@vvDvv=vv+vvBG}<vvgvv9OGyvv%vv"vvOSvv+vv?yvv]vv}vv9fGSvvAvvtvvQGQgpvv,hFvv&GyvvQ*vv9MhCIvv}vv9dGyvvDvvzvv(L.yvv~
@vvJvvAvvHGyvv=vv"vv+vv?Eyvv)C*qvv?Ofvv9|vv9JOGLvvzvv+vv?,vvv9f*vv}vvwvv#Cf@vv}vv"vvhG:SvvAvvgvv}vv9dGyvvJvvQqyvvzvvqvvQGZ
GyvvOGLvvzvv,.RFqvvGvvBGyvv=vv"vv+vv?<vv}vv"vv9hQ(Clerestroy)|vv#Cyvv(GMGyvv=vv(yvv+vvwvvQ<vv(!vv9J,hv

o
vvTvv+vvB

<vvzyvv(GMVvv9svv(yvv+vv?|vv#LvvWvv>G}QRG}Ivv}vvQGyvvjvvQ<vv,.GSvvAvvgvv}vv{GyvvAvvWvv+vv+vvOGyvvtvvWvvQjGyvvWvv=vvwvv,
Svv9<vvtvv9

k
pvv,Cyvv}vv9!vv+vv9hGyvv+vv9<vv9f,yvvwvv#q|vvAvvJvvrGyvvJvvQThG}QVGyvv}vv"vvMvvqvv]vv?,GyvvPjVvv+qvvOg

|vvvvgvvvv}vvvv9Q*vvvv(VvvvvQvvvvv?EOhGQOvvvvv(yvvvv+vvvv"vvvv9f(Edward Cullinan),$vvvv(G}hqd|vvvv#!vvvv(fvvvv&pvvvv,
Gyv}v}vzvwv?Gyv}vAvJvOI.hGyv}v=v"v)G}IvOK|v"v&|v#GyvAvWv+v+vOGyvtvWvQjGyvWv=vwv,$v(|v=v"v)Sv9pv+v{

(Savill Building)pvv,|vv"vvAvvRgh!vvOSvv(QGyvvwvv=vv+vvQ|vv#fvv}vv{|vvgvv}vv9Q*vv,VvvQvvv?ivvzvv+vv#$vv9hyvvR
(Glenn Howells Architects)(GyvvvvvWvvvvvwvvvvv{4.18),h$vvvvv(|vvvvvWvvvvv+qvvvvvO|vvvvv#LvvvvvWvvvvv>G}QvvvvvvU

Gy}Jz,qh|wT(qL9QF+q9
k

<9yT"O*9fG}L]Q.

(GyvvvWvvvwvvv{4.18)|vvv=vvv"vvv)Svvv9pvvv+vvv{pvvv,|vvv"vvvAvvvRgh!vvvOSvvv(QGyvvvwvvv=vvv+vvvQ(Architects: Glenn Howells Architects.

Photograph: Warwick Sweeney/The Royal Landscape).
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G}h@9OhG}S9S9JGyMW=+?
GSvvAvvgvv}vvzvvBG}Svv9Svv9JGyvv(@vvO*vv?GyvvMvvWvv=vv+vv?|vv"vvPsvvQhffvvO*vvOI,hyvv%vv9SvvGqvv{Fvv+qvvO|vv#

GyvO*v}v(|v?.pv}vO*v"v?Gyv=v"vOsv+v?|vWv+qvOIpv,|vgvdv}v%v9fvzv)Ch@v9OLvWv=v+v?,h|v9RGdGSvAvgv}v9yv%v9
vvv"vvdvv9e@vvWvv+vv+vvO<vvO*vv{|vvgvv}vv(:

k
<vv&Ivv9yvv+vv9

k
,pvv,C|vv+vvQvvv9GyvvWvv}vv9yvv+vv?,pvv,CSvv9Svv9JGyvvGvvTvv(Q

hivv+vvQ$vv9|vv#Gyvv}vv=vv9!vv,Gyvv}vv%vv}vv?.*vvtvvO
x

eGSvvAvvgvv}vv9dG}Svv9Svv9JGyvv(@vvO*vv?GyvvMvvWvv=vv+vv?,pvv,VvvQhW
G}QVGyvvv}vvv"vvv9Svvv=vvv?,<vvvO*vvv;

k
GsvvvAvvvZvvv9O*vvv9

k
fvvv#GyvvvMvvvQSvvv9!vvv?,|vvvh|vvv+vvvRI<vvv+vvv8vvv+vvv?<vvv{*vvvGvvv9O|vvvOpvvv#

yzwQ<(f,|}q9*Mq
x

rG:IA=9SGyJQGQjGyg9y},.

@vvv9Q*vvvMvvv+vvv9
k

,GSvvvAvvvgvvv}vvv{_vvv+vvvr
l

|vvv#G}LvvvWvvv9HGyvvva
q
vvvQ*qvvv?hG}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?vvvvzh@vvv9O

LvvWvv=vv+vv?,yvvwvv#pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI*vvgvvOq@vv"vv(HOhivv;S(Gyvvwvv"vvOj)<vv}vvtvvavvhfvvQ\vv,
|vvQ<qvvhIvvAvv)500mmh<vvavv(d12vvvv15m,|vv9OqIsvv+vv9Svv+vv?hpvvtvv9

k
yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS

8004: 1986).Cvvvv}vvvv?CLvvvvWvvvv9HCLvvvvQi|vvvv"vvvv9Svvvv=vvvv?@vvvv}qvvvvB|vvvvgvvvv9yvvvvGvvvvAvvvv%vvvv9:GyvvvvZvvvv"vvvv(<vvvvQGyvvvv=vvvvQj
(G:Svwv(@vzv"vOj)ChGyv;QvvU(G}QR*v?),hGyvTv"vO*v9fpv,GyvAvQ<v?Gyv}vWv=vgv?iv+vQGyv}vzvJv+qv?,
hGyvvOQOGQhGyvvRGfhGyvvGvv}vv+qvvR(GyvvTvv+vvwvv9|vv(Q)(Sycamore).*vvwvv(fGyvvMvvWvv>ivv+vvQGyvv}vvgvv9yvvH
|vJvZv"v9

k
GpvAvQG\v+qv9

k
|v#GyvAvqvTwvN@vJvB|vTvAv(iGyv}v+v9gGyvGv(pv+v?yvwv"v&fvQ\v?yvMvavQGyvAvJvz

o
v{

Gyvv=vv+vv(yvv(Fvv,pvv(b$vvPGGyvv}vvTvvAvv(i.yvv%vvPG|vv#Gyvv}vv"vv9Svv>|vvgvv9yvvGvv?GyvvMvvWvv><vv}vv(GOIvv9pvvdvv?EPG
vv9fSv+ovTvAvgv}v{pv(b|vTvAv(iGyv}v+v9gGyvGv(pv+v?.*vGv>Cf@vMvOeG}h@v9OGyvMvWv=v+v?Gyv}vgv9yvGv?
<}(GOI9pd?hGy}"A%+?@JB|TA(iG}QVhGy}A(qF?<t=g?LQS9!+?|OI|9F?f9e.

GyMW>Gy}oTAO*Q
*vv}vvwvv#Cf@vvTvvAvvgvv}vv{!vv(G@vvH@vvWvvP*vv>Gyvvjvv9<vv9J,GyvvAvv,$vv,CYvvjvvQ|vv#Cf@ovvJvv(qdEyvv)

|vvvtvvv9_vvvhsvvv+vvv9Svvv+qvvv?|vvvTvvvAvvvavvv+vvvzvvv?|vvv#CFvvv{Gyvvv=vvv"vvv9A,|vvv=vvv9VvvvQIkpvvv,CVvvvwvvv9d|vvvgvvv+qvvv"vvv?|vvv#GyvvvAvvvtvvv9!vvv?
Gyv}v"vMvqv]v?yvzv=v"v9A.pv,Gyv(svBGyvJv9\vQ,*ovTvAvgv}v{GyvwvDv+vQ|v#$vPgGyv}v9OI !vAv9LGyv(Qb
ChCy(GM!W9QIGyMW>Ch@JQbhs(OG

k
.

@vvv}vvvAvvv9R$vvvPgGyvvv}vvv9OI<vvvwvvv(!vvv%vvv9|vvvZvvvOQG
k

|vvvAvvvGvvvO
x

OG
k

PGOhQIE!vvvAvvv9LsvvvZvvv+vvvQI!vvvTvvv=vvv+vvv9
k

,|vvvh

GIvAvGv9RSvQ*vhyvDv9!v,ChvvTv+vOGyvwvQ<v(f.Cfv}vOIGyvMvWv>|ovTvAvOsv?_v=v+vgv+v9
k

,yvwv#GyvAvzCv+vQGJ

pvv,GyvvMvv(GUGyvv}vv+vvwvv9!vv+vvwvv+vv?yvvzvvgvv+vv(H,|vvDvv{GyvvgovvtvvOh|vv+vv{G}yvv+vv9a,GyvvAvv,@vvwvv(fvvv=vv+vvQIpvv,
GyvMvWv>Gyv}vJv(qd*vAv~wGyvAvMvz

q
v[|v"v%v9fv}vzv+qv9

k
.vvPyvx,<v9fvAv=v9QGyvAvWvjv+v{G6yv,Gyv}vavzv(H

sz+;
k

,p{f
v

@w9y+rGya
q
9s?hGy+OGyg9|z?SAw(f|"Mq]?.

Ef
v

G}VvvvGvvv9QGyvvv"vvvJvvv+vvvzvvv?IvvvAvvv)svvvavvvQ200mm|vvvAvvv(GpvvvQIfvvv}vvv(|vvv9
k

,ivvv+vvvQCffvvv}vvvzvvv+vvv9J
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GyvvAvvWvv+vv+vvOGyvv"vv}vv(PFvv+vv?GyvvZvvjvv+vvQI@vvAvvavvz
q
vv>|vvGvv9:

k
|vv#G}fvv}vvOI<vv+vv#50h150mm<vvavv(d

*vvQGhM<vv+vv#3mh15m.*vv(\vvKGyvvWvvwvv{4.19<vv"vv9A@vvGvvQ*vv=vv+vv9
k

pvv,|vv"vvAvvRg$vv(cGSvvAovvgvv}vv{
p,@W++OgCf}OI|#LW>Gy=+T+?Gy"QhF,.

(GyvWvwv{4.19)<v"v9A|v#Cfv}vOIGBvWv>vvvv|v"vAvRg$v(c,OhQSvB-yv(OL(Edward Cullinan Architects

and Buro Happold),hGyvvvvvvvvvvvgvvvvvvvvvvv}vvvvvvvvvvv{GyvvvvvvvvvvvOGLvvvvvvvvvvv\(Frei Otto, Ahrends Burton and Koralek and Buro

Happold).GCZ(qQhf:.(Courtesy of Allan Glennie)
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G}Y"9aGy=ogO*q?yzMW>Gy}oTAO*Q
@vvvZvvvr|vvvTvvv(qOIGyvvv}vvvgvvv+vvv9Q(pr EN 1315-1: 2008)@vvvTvvvgvvv?CYvvv"vvv9a<vvvgvvvO*qvvv?yvvvwvvv{

u
|vvv#

GyvvMvvWvv>Gyvv}ovvTvvAvvO*vvQGyvvtvv9Svv,hGyvvavvQj(D0-D8),|vvtvv+vvTvv?fvv"vvOGyvvtvvavvQG}hSvvbyvvzvvMvvWvv>,
h@vvvAvvvQGhM|vvv#CYvvvjvvvQ|vvv#10mmEyvvv)80cmChCvvvv=vvvQ,C|vvv9Gyvvv}vvvgvvv+vvv9QGyvvvJvvv9yvvv,<vvvGvvvRC*vvv&
G}hdhGyvvvvvvDvvvvvv9!vvvvvv,(BS EN 1315 Part 1: 1997 and Part 2: 1997)pvvvvvv+ovvvvvvJvvvvvvO

x
OYvvvvvv"vvvvvv(a

GyMW>GyaQjGy}oTAO*QhGyMW>Gyt9S,Gy}TAO*Qfz)GyA(Gy,.

GyAZ"+rGy"(f,yzMW>Gy}oTAO*Q

*vv}vvwvv#Cf@ovvZvv"qvvrG}LvvWvv9HGyvv}ovvTvvAvvO*vvQIpvv,CQ<vvgvv?CYvv"vv9a!vv(fvv+qvv?,hGyvvAvv,*vvGvv>
Cf@vvOhqf|vvhC!vv(Gfvv%vv9.*vvgvvAvv}vvO$vvPGGyvvAvvZvv"vv+vvrfvvzvv)|vvOiGyvvgvv+vv(HGyvvavv=vv+vvgvv+vv?hfvvzvv)Cj
@vO$v(oQ!v9Fv~fv#$vGv(eGyvqvavQ*qv9JChGyvJvWvQGJ.*vWvAv}v{Gyv}vgv+v9QGyv=vQ*vav9!v,G}hQh<v,
<vvvzFvvvRGFvvv&GyvvvDvvv;Cvvv?(BS EN 1927 Parts 1-3: 2008)fvvvzvvv)svvv9Fvvv}vvv?<vvv%vvvPgGyvvv}vvvgvvv9*vvv+vvvQpvvv,|vvv9
*vMv[

wC!v(GYGyv=v+vTv+v?hGyvAv"v(HhGyvZv"v(<vQhG}QvvUh@v"v(HOhiv;Sfvzv)GyvAv(Gyv,.C|qv9
GyvAvZv"v+vqv9JGyv"v(fv+v?yvzvTv"vO*v9fhGyvRGf,hGyvJv(QhGyv}vQqGf,hGyvtv+vtv>hGyvGv}qv+vR,pv}vPvv(QI
pv,Gyv}vgv+v9QGyv=vQ*vav9!v,Gyv~hQh<v,<vzFvRGFv&GyvDv;Cv?(BS EN 1316 Parts 1 and 2: 1997

and Part 3: 1998)fvvzvv)GyvvAvv(Gyvv,.pvvgvvzvv)Svv=vv+vv{Gyvv}vvDvv9d:GyvvQ|vvR(QA)*vvWvv+vvQEyvv)OQFvv?
GyG(OIG}fz)yzT"O*9f,hGyQ|RFrB*W+QEy)GyG(OIGyg9O*?yz}QGf.

Y"rGyG(OIALW><G(OIChy),<g+(Hsz+z?ptb.

Y"rGyG(OIBF(OI|A(Sa?Ey)Chy)<gotO!}(PF+?y~!(GY.

Y"rGyG(OICFvvv(OI|vvvAvvv(Svvvavvv?Eyvvv)|vvv"vvvMvvvqvvv]vvv?yvvvwvvv#|vvv#Ohf!vvvtvvvZvvv9fvvvv=vvv+vvvQpvvv,
LZ9F[GyMW>.

Y"rGyG(OIDLW>*}w#!WQgEy)LW>s9<{y;SAg}9d.

G vT9A<9yMW>GyaQjq

cvvvv{
q

LvvvvWvvvv>G}QRG}Ivvvv}vvvvQGyvvvvjvvvvQ<vvvv,yvvvv}vvvvOI_vvvv(*vvvvzvvvv?|vvvvqvvvv]vvvv;
k
yvvvv5vvvvvTvvvv9AGyvvvvMvvvvWvvvv=vvvv,

GyvvMvv9QFvv,,yvvO*vv}vv(|vvAvv&hyvv(!vv&GyvvOGpvvr.yvvwvv#|vv|L
q
vvQG
k

,GROGOJVvvgvv=vv+vv?G}QvvvUh@vv"vv(H

Ohivv;SvvvzLvvWvv9H_vvQ*qvv?yvv5vvvTvv9A,vvv(fGyvvAvvQvvv+vvRG}vvv=vvQsvvOG!vvZvv>fvvzvv)GSvvAvvgvv}vv9d
|vZv9OQ|vAvGvO

x
OI|v#Gyvjv9<v9JGyv}vTvAvOG|v?.Sv(a@vAv(GpvQvv}v+v9Jvv=v+vQI|v#$vPgGyv}v(GO,

GyvvvAvvv,@vvvZvvv"vvvvrfvvvzvvv)C!vvv%vvv9PGJO*vvv}vvv(|vvv?|vvvAvvv(Svvvavvv?ERGAGyvvvAvvvqvvvTqvvvN,vvvv(fGyvvvGvvvPhYGyvvv"vvv9|vvv+vvv?
hYvvzvvBEyvv)|vvQIvvzvv?Gyvv"vv]vvH.pvvwvv{

t
|vv#G}QvvvUh@vv"vv(HOhivv;SCvvvDvvQ|vvtvv9h|vv?yvv]vvQQ

266



GyvvZvvOe|vv#LvvWvv>G}QRG}Ivv}vvQGyvvjvvQ<vv,,h*vv"vv=vvjvv,Cf:*vvJvvAvv9Fvv9Eyvv)|vvgvv9yvvGvv?Ivv9pvvdvv?m
E\vvv9pvvv+vvv?fvvv"vvvOGSvvvAvvvgvvv}vvv9yvvv%vvv}vvv9}ivvvQGVG vvvvTvvv9AGyvvvMvvv9QFvvv,.GSvvvAvvvgvvv}vvvzvvvB$vvvPgG}LvvvWvvv9H
<vvvv"vvvvGvvvv9M,pvvvv,|vvvv=vvvv9!vvvv,Gyvvvv}vvvvOGQShGyvvvv}vvvvQGvvvvvRGyvvvvZvvvvJvvvv+vvvv?,Svvvv(GApvvvv,G vvvvvTvvvv9AGyvvvvMvvvv9QFvvvv,
GyvvWvv9svv(yvv,ChG}pvvtvv,.h<vv}vv9CfG}LvvWvv9HIvv9|vv]vv+qvv?,*vvGvv>Cf@vvwvv(fFvv}vv+vvhGyvv}vvDvv=xvvAvv9J
|vv#|vv(GO|vvtvv9h|vv?yvvzvvAvv5vvv{,vvvPyvvx*vv}vvwvv#@vv(s
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GyvvavvQjqpvv,Gyvv}vv"vvGvv(QGyvvMvv9QFvv,,h:Svv+qvv}vv9pvv,E_vv9QGJGyvv"vv(GpvvP,pvv+vvAvvTvv=vvv>pvv,@vvqvvwvvx
GyvvMvvWvv>Eyvv)C_vv(Gdyvv+vvqvv+qvv?;h$vv"vv9c!vv(YBLvvQ$vv(GyvvqvvavvQGyvvqvvzvv+vv"vv,PhGyvvqvvGvv(GJGyvv(GSvvgvv?
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(Phellinus megaloporus)Gyvv}vvgvvQha<vv}vv%vv9Fvv}vvAvv&yvvMvvWvv>GyvvTvv"vvO*vv9f,|vvMvvz
x
vvqvv9

k
E*qvv9gpvv,

Gy"%9*?vAz?
k

<+]9A.
*vv=vv+vv#/*vv(\qvvKGyvvWvvwvv{4.21svv9<vvzvv+qvv?GyvvAvvgvvQqVGyvv"vvTvv=vv+vv?yvvMvvWvv>Gyvv"vvTvvk<vv9yvv}vvtvv9Q!vv?|vvh

LvvvWvvv>Gyvvvtvvvzvvv>G}vvvvDvvvQ|vvvtvvv9h|vvv?
k

_vvv=vvv+vvvgvvv+qvvv9
k

hG}vvvvDvvvQsvvvAvvv9|vvv?,GyvvvPj*vvvgvvvOq|vvvJvvv}vvv+qvvv9
k

FvvvRFvvv+vvv9
k

|vvv#
Gygq#,<AT}+xC9!(jh<}JA(Gg|#GygZ9FQ.

(GyvWvwv{4.21)@vO$v(QLvWv>Gyv"vTvk*v(\vKGyvO*v}v(|v?Gyv"vTv=v+v?GyvAv,*vAvqv(qb6v9Gyvtvzv>(LvWv>Gyvtvzv>)
f^LW>Gy"Tk.

$G(eGyJWQGJ(G Y9<?<9yJWQGJ)

@vv%vv9Fvv~GyvvJvvWvvQGJfvvOOG
k

svvzvv+vv;
k

|vv#C!vv(GYGyvvMvvWvv>pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI,h*vv}vv+vv{
$vGv(|v%v9Eyv)Cf*vwv(fCsv{Lvav(QIk|v#Gyv%vGv}v(eGyvqvavQj.h$vPGfvwvU|v9*vJvOKpv,
Gyvv}vv"vv9Lvv9JG}vvvDvvQIvvQGQI,Ivv+vvE*vv}vvwvv#Cf@vvTvv=xvv>G}Qn\nvv?(Gyvv"qvv}vv{G}<vv+vv̂)hIvvWvvQGJ

CLvvQi\vvQQG
k

vvv9QCvv+vv9
k

,|vvhCfG:SvvAvv+vvQGOivv+vvQGyvv}vvtvvZvv(Oyvv~Qn\nvv?|vv|L
v
vvQG
k

h|vv9@vv;g|vv#
@vvzYwvv{G}Qn\nvv?@vvJvvBGyvvAvvQ<vv?pvv,O*vvqvv(fGyvvWvv}vv9yvv+vv?*vvWvv+vvQEyvv)Cf$vvPgG}!vv(GYsvvO@ovvJvvOK
@vv%vvO*vvOG

k
|vvTvvAvvtvv=vvzvv+qvv9

k
yvv}vv=vv9!vv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI.h*vvz@vv,Gyvv]vvQQGyvvQFvv+vvU|vv#GyvvJvvWvvQGJpvv,

Gyvv}vv}vvzvvwvv?Gyvv}vvAqvvJvvOI|vv#GyvvMvv"vv9pvvU,GyvvAvv,@vvJvvqvvQGyvvMvvWvv>CCvv"vv9A|vvQIvvzvvAvv%vv9Gyvv+vvQsvv+qvv?,h<vvWvvwvv{

QFvv+vvULvvWvv>Gyvv"vvTvvk,pvvAvvAvvTvv=vv>pvvtvvOGfGyvv}vvAvv9!vv?Gyvv}vv+vvwvv9!vv+vvwvv+vv?.C|qvv9G}!vv(GYG}LvvQi,|vvDvv{
Ivvvqvvv9QGJGyvvvDvvvtvvv(HYvvvjvvv+vvvQIGyvvv}vvv"vvvtvvv9Q(Pinhole Borers) (Platypus Cylindricus),pvvv{f

q
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GyvvMvv"vv9pvvUGyvv=vv9yvvjvv?|vv"vv%vv9@vvJvvqvvQGyvvMvvWvv> OLvv9dpvvavvQ@vvgvv+vvXfvvzvv+vv&*vvQsvv9@vv%vv9.hyvvtvvOvvv9!vvB
Lvv"vvqvvTvv9AypvvJvv9AGyvvOQOGQ(The Scolytus Scolytus),|vvTvv|hyvv?

k
fvv#G!vvAvvWvv9Q|vvQVGyvvOQOGQ

Gyv%v(yv"vOj(Dutch Elm Disease)pv,Sv=vgv+v"v9JGyvtvQfGyvgvWvQ*v#.Iv+vEIvqvQJGyv+vQsv9J
C!vvvqvvv9svvv9

k
@vvvJvvvBGyvvvz

x
vvvJvvv9AGyvvvMvvv9QFvvv,OGLvvv{_vvv=vvvtvvv9JGyvvvz

x
vvvJvvv9AGyvvvO

q
GLvvvzvvv,hGyvvvavvv=vvvtvvv?Gyvvv}vvv(y

q
vvvOI

(Gyvvvwvvv9|vvv=vvv+vvv(e)(The Bast And Cambium Layer)|vvv9!vvvgvvv?
k

Gyvvv"vvv}vvv(qh!vvv9VvvvQIkGyvvvqvvvavvvQ*qvvv9J
Gyvvv}vvvMvvvQx<vvv?,GyvvvAvvv,svvvAvvvzvvvBpvvv,Gyvvv"vvv%vvv9*vvv?CfvvvOGOG

k
vvvv=vvv+vvvQI|vvv#G}VvvvGvvv9Qpvvv,|vvvMvvvAvvvzvvvrCQFvvv9A

Gy}}zw?Gy}AJOI.

@vv=vvOCOhQIGyvvJvv+vv9IGyvvgvv9O*vv?yvv%vvPgGyvvJvvWvvQGJ(GyvvWvvwvv{4.22)<vv9yvv=vv+vv(VGyvvAvv,@vv]vvgvv%vv9
GyvvMvv"vvqvvTvv9AGyvv=vv9yvvjvv?pvv,Vvvtvv(bGyvvMvvWvv>Ch@vvGvv(*vvqvv9@vv&.@vvqvvtvvUGyvv=vv+vv(Vh@vv"vv}vv(Eyvv)*vvQsvv9J
@vvJvvqpvvQC!vvqvv9svv9

k
yvv%vv9OGLvv{GyvvMvvWvv>|vvMvvzvvq

q
vv?
k

hQGA$vv9pvv]vv;@vv%vv9Ch<vvQGR$vv9Gyvv"vv9fvv~(Powdery

Waste or Frass).h<vvJvvTvv>!vv(YGyvvJvvWvvQI,*vv}vvwvv#Cf@vvTvvAvv}vvQfvv}vvzvv+vv?IvvqvvQG}!vvqvv9bfvvOI
Svv"vv(GJsvv=vv{Cf@vvAvvJvv(qdEyvv)Lvv9OQI[IvvWvvQIpvv,_vv(qQGyvv"vv}vv(](Pupa)svvQ*vv=vv9

k
|vv#SvvavvK

GyvvMvvWvv>,yvvAvvMvvQL<vvgvvOPyvvxLvv"vvqvvTvv9A<vv9yvvjvv?vvv9|vvzvv?Gyvv"vv}vv(,@vvzvvv{_vvQ*vvtvv%vv9Eyvv)GyvvMvv9QL
|vvvMvvvz

x
vvvqvvv?Cvvvtvvv>LvvvQhL|vvv}vvv+qvvvR.Ef

v
GyvvvJvvvWvvvQGJGyvvvAvvv,@vvv%vvv9Fvvv~GyvvvMvvvWvvv>Gyvvv}vvvGvvvq

q
vvvrFvvv+qvvvOG

k
pvvv,

Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI$vv,Lvv"vvqvvTvv9AG}Cvv9KGyvvWvv9Fvvgvv?,hLvv"vvqvvTvv9A@vvQs
w
vv>Gyvv}vv(J,hGyvvMvv"vvqvvTvv9A

Gyvv}vv"vvRyvv+qvv?Gyvvavv(*vvzvv?Gyvv}vv"vvtvv9Q,hLvv"vvqvvTvv9A|vvTvvJvv(bG}fvv}vvOI.C|qvv9GyvvTvv(SIvvq
q
vv9QGyvvMvvWvv>pvv%vv(

*%9F~ptbGyMW>GyPjS=uCfC
o

Y+><AqTqNpaQjq(GyWw{4.23).

(GyWw{4.22)OhQII+9IGB"qT9AGAq
q
9QIyzMW>.
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(GyWw{4.23)GB"9pUGAq
q
9QIyzMW>GyW9Fg?p,GC}zw?GCAJOI.
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L"qT9AG}C9KGyW9Fg?

@vv%vv9Fvv~Lvv"vv9pvvUG}Cvv9KGyvvWvv9Fvvgvv?(Anobium punctatum)LvvWvv>Gyvv"vvTvvk<vvZvv(QI
CSv9Sv+v?pv,vv{

u
|v#G}LvWv9HGyvtv9Sv+v?hGyva

q
vQ*qv?.svO@vwv(f$vPgGyvMv"v9pvU|vTv|hyv?fv#

Gyvv]vvQQGyvv=vv"vv+vv(jpvv,Ivv9:JGyvv%vvGvv(eGyvvWqvvO*vvO,h*vvgvvAvvtvvOC!vv%vv9|vv(Fvv(OI<vv"vvTvv=vv?@vvZvv{Eyvv)
20%|vvv#Gyvvv}vvv=vvv9!vvv,pvvv,Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI.pvvv9yvvvMvvv"vvvqvvvTvvv9AGyvvv=vvv"vvv+qvvv?$vvv,<vvvavvv(d3vvvv5mm

h@vvAvvQcCvvtvv(<vv9
k

fvv"vvOLvvQhFvv%vv9Eyvv)Gyvv%vv(GA<vvtvvavvQ2mm@vvtvvQ*vv=vv9
k
.h*vv(p

q
vvQvvv{

t
|vv#Gyvv}vv=vv+vvOGJ

GyJWQ*?Gy}J}(y?<9y}9Ah<9y}oP*=9JGyg](*q?|g9yG9Jp9fz?.

L"qT9A@Qs
w

>Gy}(J

@vvvv%vvvv9Fvvvv~Lvvvv"vvvvqvvvvTvvvv9A@vvvvQs
w
vvvv>Gyvvvv}vvvv(J(Xestobium rufovillosum)<vvvvWvvvvwvvvv{Lvvvv9U

G}LvvvWvvv9HGyvvvtvvv9Svvv+vvv?GyvvvtvvvO*vvv}vvv?,h:Svvv+qvvv}vvv9LvvvWvvv>GyvvvTvvv"vvvO*vvv9f,yvvv%vvvPGpvvv%vvv,|vvvTvvv|hyvvv?fvvv#
Gyv]vQQGyv=v9yvkGyvPj*vzvJnvu<v9}<v"v+v?GyvAv9Q*vMv+v?.*vwv(fGyv%vGv(efv9OIkfvzv)LvWv>Gyv"vTvk,
yvvvwvvv#qLvvvWvvv>Gyvvvtvvvzvvv>GyvvvPjCYvvv=vvvK_vvvQ*qvvv9

k
<vvvqvvvgvvv{GyvvvQ_vvv(<vvv?hGyvvvAvvvqvvvTwvvvNGyvvvqvvvavvvQj*vvvGvvvAvvvPH

G Yvv9<vv?,vvv}vv9svvO*ovvZvv9HGyvvMvvWvv>Gyvva
q
vvQjGyvv}vvGvv9hQ._vv(dGyvvMvv"vvqvvTvv9AGyvv=vv"vv+qvv?Gyvvz

q
vv(f!vvJvv(

8mm,h@vvvAvvvQcCvvvtvvv=vvv9
k

yvvvzvvvMvvvQhL<vvvtvvvavvvQ3mm.*vvvGvvv>Cf@vvvWvvv}vvv{EFvvvQGAGJGyvvv}vvvgvvv9yvvvGvvv?

GyAMz
w

[|#GyQ_(<?hGSAg}9d|=+OGJIWQ*q?<}P*>
m

f](j.

GyM"qT9AGy}"Ry+q?Gya(*z?Gy}"t9Q

GyvvMvv"vvqvvTvv9AGyvv}vv"vvRyvv+qvv?Gyvvavv(*vvzvv?Gyvv}vv"vvtvv9Q(Hylotrupes Bajulus)IvvWvvQI
l

Lvvavv+vvQIpvv,
<vvvgvvv̂CFvvvRGAFvvv"vvv(HE!vvvGvvvzvvvAvvvQG,hLvvv9Yvvv?pvvv,SvvvQqj,h$vvv,|vvvPvvvv(QIpvvv,C!vvvdvvv}vvv?Gyvvv=vvv"vvv9A

(The Building Regulations 2000 - Approved Document to Support

Regulation 7: 1999) (amended 2000).*v}vwv#yv%vPgGyvMv"vqvTv9ACf@ovJvOK@vzvqv9
k

<v"v+v(*qv9
k

Lvvavv+vvQG
k

yvvMvvWvv>Gyvv"vvTvvkpvv,CLvvWvv9HGyvvTvvtvvrGyvv}vvwvv(v!vv?|vv#GyvvMvvWvv>Gyvva
q
vvQjGyvv}ovvGvvq

v
vvr.

@vvTvvAvvavv+vvh$vvPgGyvvMvv"vvqvvTvv9A,h*vvQsvvAovv%vv9GyvvAvv,*vvZvv{_vv(yvv%vv9IvvAqvv)35mm,Cf@
o
vvTvv=

x
vv>\vvQQG

k

Lvav+vQG
k

Lv;dOhQIIv+v9@v%v9Gyv}vAv(Svav?GyvAv,@vtv9QHSvBSv"v(GJ,sv=v{Cf@vdv%vQ<v(GOQl

@vvvOd
w

fvvvzvvv)G Yvvv9<vvv?<vvv%vvv9.*vvv"vvvAvvvqvvvNGyvvvMvvvWvvv>Gyvvv}ovvvZvvv9Hpvvv,|vvvwvvv9fhFvvv(OG}!vvvqvvv9b@vvvJvvvB
SvvavvJvv&|vv=vv9VvvQI,h@vvwvv(fCvvtvv(HoGyvvMvvQhLGyvv"vv%vv9Fvv+vv?yvvzvvMvv"vvqvvTvv9AGyvvTvv(OGAE$vvzvv+vvzvvGvv+vv?

n
GyvvWvvwvv{

<vvgvvQV*vvZvv{Eyvv)10mm.hIvv+vvDvv}vv9*vv=vvtvv)GyvvMvvWvv>svv9<vv;
k
yvv;SvvAvvMvvOGe<vvWvvwvv{

m
vvv9am,

@w(fGy}g9yG?GyOhGF+q?<Z+k|#|P*=9Jf](*q?Ch|g9F+#|;F}?.
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L"qT9A|TJ(bG}f}OI
@vv%vv9Fvv~Lvv"vvqvvTvv9A|vvTvvJvv(bG}fvv}vvOI(Lyctus Brunneus)LvvWvv>Gyvv"vvTvvkpvv,C!vv(GY

|vvgvv+qvv"vv?|vv#GyvvMvvWvv>Gyvvtvv9Svv,,hLvv9Yvv?GyvvTvv"vvO*vv9fhGyvv}vvQqGf.vvvPyvvx*vv}vvwvv#Cf*ovvZvv9H
LvvWvv>Gyvv"vvTvvkpvv,G}LvvWvv9HGyvvtvv9Svv+vv?Gyvv}vvOGQ*qvv?Gyvvwvv=vv+vvQIGyvv}vvTvv9e|vvDvv{GyvvQG|vv+vv#hG}h<vvAvvX.
Ef
v

G}LvvWvv9HGyvvAvv,@vvJvvAvv(jvvvDvv+vvQG
k

|vv#Gyvv"qvvWnvv9Apvv,LvvWvv>Gyvv"vvTvvk$vv,Gyvv}ovvgvvQq\vv?pvvtvvb
yvv%vvGvv}vv(eGyvv+vvQsvv9JGyvvAvv,@vvAvvjvvP

q
ifvvzvv)Gyvv"qvvWnvv9A,<vvO:

k
|vv#FvvOQGfGyvvMvv;*vv9.@vv]vvhG}!vvDvv)

Gyvvv=vvv9yvvvjvvv?<vvv+vvv(\vvv%vvv9OGLvvv{G}hfvvv+vvv?GyvvvAvvv,$vvv,GyvvvMvvv;*vvv9Gyvvvwvvv=vvv+vvvQIGyvvv}vvv}vvv+qvvvRIOGLvvv{GyvvvMvvvWvvv>
Gyvvtvv9Svv,.h@

o
vvgvvO

w
G}LvvWvv9HGyvv}vv"vvMvvqvv]vv?Gyvv}vvJvvAvv(i|vv#Gyvv"qvvWnvv9AChPGJG}hfvv+vv?Gyvv]vv+vvtvv?

|vvJvvZqvv"vv?
k

|vv#G Yvv9<vv?,vvv}vv9Cf!vvtvvhGyvvMvvWvv>Gyvv}vvgvvQqVpvv,Gyvv}vv9A|vvOIk_vv(*vvzvv?*vv}vvwvv#Cf
*ovvtvvz
x
vv{|vv#LvvavvQG Yvv9<vv?,hyvvwvv#!vvdvvQG

k
yvvavv(dGyvv}vvOIGyvv;R|vv?*vvgvvAvv=vvQ$vvPGG FvvQGAivv+vvQ

|vvGvvOm@vvGvv9Q*vv9
k
.@vvjvv9OQGyvvMvv"vvqvvTvv9AGyvv=vv"vv+vv?Gyvv}vv9Fvvzvv?Eyvv)GyvvJvv}vvQI<vvavv(d4mm@vv9Qvvv?

k
Cvvtvv>

LvvvQhL<vvvtvvvavvvQ1.5mm@vvvtvvvQ*vvv=vvv9
k
.h*vvvTvvvAvvv}vvvQGyvvv%vvvGvvv(efvvvzvvv)GyvvvMvvvWvvv>IvvvAvvv)*vvvTvvvAvvv%vvvzvvvxvvvv{

v

LvvWvv>Gyvv"vvTvvkpvvtvvb,hfvvzvv+vv&pvv{fGyvvAvvzvvr*vvAvv(svvrfvv9OIpvv,Gyvv}vv=vv9!vv,G}svvOe.C|qvv9Gyvv}vv=vv9!vv,
GyvvvGvvvO*vvvOIpvvv{fGyvvvavvv;A<vvv9yvvvO$vvv9fChGyvvvzvvvwvvvQ(Gyvvv(Q!vvv+vvvX)*vvvGvvvgvvv{Gyvvv}vvvgvvv9yvvvGvvv?ivvv+vvvQfvvv}vvvzvvv+vvv?,
hGyM+9QGy}gA9O$(@=O*{GyMW>.

L"qT9AC|=QhR*9
@v%v9Fv~CfvOGOvv=v+vQI|v#!v(YLv"vqvTv9AC|v=vQhR*v9FvPhYGyvMvWv>Gyvtv9Sv,hGyvMvWv>

Gyvvva
q
vvvQjGyvvv}vvvtvvvavvv(fvvv?IvvvO*vvvDvvv9

k
pvvv,Gyvvv}vvv"vvv9_vvvuGyvvv}vvvgvvvAvvvOyvvv?hG:SvvvAvvv(GFvvv+vvv?fvvvzvvv)IvvvO

u
Svvv(GA.|vvv#

Gyvv]vvQhQjyvvJvvOhK$vvPGGyvv%vvGvv(e@vv(p
q
vvQ|vvJvvAvv(iQ_vv(<vv?|vvQ@vvqvvhCfvvzvv)|vv#35%,h*vvAvv~q

GyvAvMvz
q
v[|v#Pyvxfv"vOGyvAvGvqv+vr.@vAvQGhMGyvDvtv(HGyvOGFvQ*v?GyvZvjv+vQI<v+v#0.5h3mm,

<JT>!(YGyM"qT9AGy}g",,h@w(ff}z+q?IqQG}!q9bf=QCy+9aGyMW>.

GyT(SGyJq
q
9QGyMW>

*v%v9Fv~GyvTv(SGyvJvq
q
v9QGyvMvWv>pvtvbGyvMvWv>GyvPjSv=vu@vzv+v"ov&<v9yvAvqvTwvNGyvqvavQj.

*ovJvOKCvvDvQC!v(GYSv(SGyvMvWv>Vv+v(fv9
k

(Pentarthrum Huttoni)\vQQG
k

|vWv9<v%v9
k

pv,
Gyv}vdv%vQyv}v9@vJvOCv&Lv"vqvTv9AG}Cv9KGyvWv9Fvgv?,yvwv#qGyvAvMvzv[|v#GyvMvWv>GyvAv9yvr*v}v"vh
GygOhiGyD

q
9!(*q?.

G}Qn\

n
?[Gy"}{G}<+^]

G}Qn\nvv?IvvWvvQIGFvvAvv}vv9fvv+vv?@vvWvv=vv&Gyvv"vv}vvzvv?pvv,IvvGvv}vv%vv9(4vvvv5mm),h$vv,@vvgvv+vvX
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pvv,|vvTvvAvvgvv}vvQGJ@vv]vv~q|vv;*vv+vv#G}pvvQGO.|vvgvvdvv~C!vv(GYG}Q\vv?|vvqvv+vvOIyvvzvvavv=vv+vvgvv?pvv,@vvqvvwvv+vvx
Gyvv}vv(GOGyvvgvv]vv(*vv?,ivv+vvQCfC!vv(Gfvv9

k
svvzvv+vvzvv?|vv"vv%vv9@vvTvv=xvv>C\vvQGQG

k
vvv9QCvv+vv?yvvzvv}vv=vv9!vv,.@vvgvvOwfvv9Fvvzvv?

G}Qn\v?@vJvBGyvAvQG<v+v?(Rhinotermitida)GyvTv=v>GyvQFv+vUyv]vQQGyv}v=v9!v,,hLv9Yv?|v#
Gyvv"vv(Y(Reticulitermes)GyvvPj*vvWvvwvv{@vv%vvO*vvOG

k
FvvO*qvv9

k
pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI.C|vv9Gyvv"vv(Y

(R. Santonensis)pvvvvv}vvvvv"vvvvvAvvvvvWvvvvvQfvvvvvzvvvvv)!vvvvvavvvvv9bhGSvvvvvhpvvvvv,ChQh<vvvvv9,h$vvvvv"vvvvv9cGyvvvvv"vvvvv(Y(R.

Lucifugus)GyvvPjsvvO@vv(_
q
vv#pvv,Svv9h!vvAvv(f,Vvv}vv9dO*vvqvv(f.yvvwvv#*vv=vvOhCfGyvv}vvgvv9yvvGvv?

<vv9yvv%vv+vvwvvTvv9pvvzvv(|vv(Qhf(Hexaflumuron),|vv9OI@vv"vvd
x
vv~!vv}vv(qGyvvJvvWvvQI@vv(\vvhpvv,_

o
vvgvv~,svvO

CRGdG Yvv9<vv?@vv}vv9|vv9
k

,}!vv&|vv"vvPGyvvgvv9e2000yvv~*vvgovvOr*vvdvv%vvQCjOyvv+vv{fvvzvv)hFvv(O$vv9.Ef
q

Gyvv}vvZvvOQGyvvQFvv+vvUyvvjvvPGAG}Qn\nvv?$vv(GyvvTvv+vvzvv(yvv(Rpvv,GyvvMvvWvv>,hLvv9Yvv?pvv,GyvvMvvWvv>
GyvavQjqGyv=v"v+v(j<v9yvtvQH|v#|vTvAv(iG}QV,Chpv,GyvMvWv>Gyv}vAvqvTqvNFvRFv+v9

k
.*v}vwv#

Cf*ovvZvv9HGyvvMvvWvv>EYvv9<vv?Lvvqvv+vvqvv?pvvtvvb,Ch*ovvJvvqvvQ<vvWvvwvv{vvv=vv+vvQ,pvv;*vv=vvtvv)|vv"vv&Svv(i
SvavJv&h<vgv̂Civav+v?GyvJv}v9*v?.pv,Gyv}v"v9_vuGyv}v%vOvOI<v9}Qn\nv?*v}vwv#Cf@vwv(fGyv(sv9*v?
<vv}vv=vv+vvOG}Qn\nvv?(Termiticide)Gyvv}vv"vv9Svv>,yvvwvv#EPGSvv=vvuIvvOhK$vvGvv(eG}Qn\nvv?pvv}vv#
Gyvv]vvQhQjGyvvJvvZvv(dfvvzvv)GSvvAvvWvv9QI|vvAvvMvvZxvvZvv?|vv#|vvqvv(\vv+vv?Gyvvjvv9<vv9J.*vv}vvwvv#Cf*vvwvv(f
GyvvAvvMvvz

w
vv[|vv#Gyvv}vvTvvAvvgvv}vvQI<vvAvvtvv"vv+vv9Jpvv+vvR*vv9Fvv+vv?hvvv+vv}vv+vv9Fvv+vv?h<vv+vv(yvv(Fvv+vv?fvv}vvzvv+qvv?<vvavv+vv8vv?@vvAvvavvz

q
vv>

V%(QG
k

ChIAq)S"(GJIA)@TAw}{.

IqeGyMW>

@vvJvvAvv(jIvv9pvvdvv9JGyvvMvvWvv>fvvzvv)|vv=vv+vvOGJpvv,Vvvwvv{|vv=vv+vvOGJIvvWvvQ*qvv?h|vv=vv+vvOGJ

pvvavvQ*qvv?.Ef
q

GSvvAvvgvv}vv9yvv%vv9*vvAvv~w<vvQsvv9<vv?Yvv9Q|vv?yvvzvvJvvO
q

|vv#Gyvv]vvQQGyvv=vv+vv8vv,GyvvgvvQ\vv,.*vvGvv>Cf
@vvWvv}vv{Gyvv}vvgvv9yvvGvv9JGyvvJvv9pvvdvv?pvvtvvbGyvv}vv(GOGyvv}vvZvv9Obfvvzvv+vv%vv9Ivv9yvv+qvv9

k
|vv#spvv=vv{C!vvdvv}vv?|vvQGsvv=vv?

Gyvv}vv=vv+vvOGJ(1986hfvvO
q
yvvBfvv9e1997),vvv}vv9*vvGvv>Cf@vvTvvAvvgvv}vv{hpvvtvv9

k
}!vvdvv}vv?|vvQGsvv=vv?

Gyvv}vv(GOGyvvMvvavvQIfvvzvv)GyvvZvvJvv?(COSHH),hEQVvv9OGJGyvv}vvZvv"qvvgvv+vv#,|vvhGQ@vvOGAG}yvv=vvTvv?
Gyv(Gsv+v?Gyv}v"v9Sv=v?.*v}vwv#@vtvTv+v~|vgv9yvGv9JGyvMvWv>Eyv)svTv}v+v#:Chyv%v}v9@vav=v+vuGyv}v(GO
GyvJv9pvdv?fvzv)GyvMvWv>GyvGvO*vO,hCv9!v+v%v}v9Gyv}vgv9yvGv9JGyvWv9pv+v?Gyv}vTvAvgv}vzv?yvzvAvMvz

w
v[|v#

Ch@Mq+^|Wwz?s9F}?.

|g9yG9JGyMW>GyGO*O<9y}(GOGyJ9pd?
$vvv"vvv9c_vvv+vvvrhGSvvvh|vvv#Gyvvv}vvv(GOGyvvvJvvv9pvvvdvvv?Gyvvvqvvv9fvvvzvvv?yvvvzvvvMvvvWvvv>,|vvvAvvv(p

q
vvvQI@vvvGvvv9Q*vvv9

k

yvv;SvvAvvgvv}vv9dpvv,cvvQhaYvv"vv9fvv+vv?|vvQGsvv=vv?.yvvwvv#,pvv,cvv{
x

Gyvv}vv"vv9NGyvvJvv9yvv,|vv#Gyvv(fvv,
GyvvZqvvJvv,hGyvv=vv+vv8vv,Gyvv}vvAvvRG*vvO,pvv{f

v
GyvvAvv(Fwvv&!vvJvv(|vv"vvAvvGvv9JYvvO*vvtvv?yvvzvv=vv+vv8vv?COqiEyvv)IvvOhK
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@vv=vvO
w

:Jvvv=vv+vvQIpvv,fvv}vvzvv+vv9JIvvqvveGyvvMvvWvv>GyvvZvv"vv9fvv+vv?.pvvtvvO|vv"vvgvvB@vvWvvQ*vvgvv9JG @vvJvv9O
G}hQh<vv,GSvvAvvgvv}vv9dGyvv}vv9O@vv+vv#GyvvQFvv+vvTvv+vvAvv+vv#GyvvAvvtvvzvv+vvO*vvAvv+vv#GyvvJvv9pvvdvvAvv+vv#yvvzvvMvvWvv>yvv;SvvAvvgvv}vv9d
GyvvvvvMvvvvv9QFvvvvv,,h$vvvvv}vvvvv9GyvvvvvwvvvvvQ*vvvvv(RhJ(Creosote)hRQ!vvvvv+vvvvvNGyvvvvv"vvvvvJvvvvv9SGyvvvvvwvvvvvQh|vvvvv,(Cca)

(Chromated Copper Arsenate).*vvvAvvv(p
q
vvvQGyvvvwvvvQ*vvv(RhJ(Bs 144: 1997)yvvv;SvvvAvvvgvvv}vvv9d

GyvvZvv"vv9fvv,pvvtvvb,h*vv}vvwvv#GSvvAvvgvv}vv9yvv&yvv~h@vv9OhGyvvGvvTvv(Qpvvtvvb.vvvPyvvxG}|vvQ<vv9yvv"vvTvv=vv?Eyvv)
RQ!vv+vvNGyvv"vvJvv9SGyvvwvvQh|vv,Cca,Ivv+vvE@vvJvvdvvQGyvvAvvWvvQ*vvgvv9JGyvvJvv9yvv+vv?GSvvAvvgvv}vv9dGyvv}vv"vvAvvGvv9J
Gyv}vJvAv(*v?fvzv)GyvRQ!v+vNhGyvwvQhe.C|qv9Gyv}v"vAvGv9JGyvGvO*vOIpv%v,|v=v+vOGJIv+v(*v?fv]v(*v?
<Z(QIQF+T+?.

@vvvAvvv]vvv}qvvv#Gyvvvgvvv}vvvzvvv+vvv9JGyvvvZvvv"vvv9fvvv+vvv?yvvvJvvvqvvveGyvvvMvvvWvvv>GSvvvAvvvgvvv}vvv9dGyvvvAvvvMvvvzvvv+vvv?(Vacuum)

hGyvAvWvQ*v>,E|qv9fv9yv,Gyv]vjvbCh|v"vMvqv̂Gyv]vjvb,Ch<vO:
k

|v"v&Gyvjv}vQGyvwv9|v{.h$vPg
Gyvv}vv(GOGyvvwvv+vv}vv+vv9Fvv+vv?E|qvv9Cf@vvwvv(f|vvJvv}vv(yvv?<vv9yvv}vv9A,ChCSvv9Svv%vv9|vvP*vv=vv9JCh|vvTvvAvvJvvzvv=vv9J
|wQh*?.

Ef
v

fvvv}vvvzvvv+vvv?GyvvvAvvvMvvvzvvv+vvv?Gyvvv}vvvROhFvvv?(Double-Vacuum Process),<vvv9SvvvAvvvgvvv}vvv9d|vvv(GO
Ivv9pvvdvv?|vvJvv}vv(yvv?<vv}vvP*vv=vv9Jfvv]vv(*vv?,|vv"vv9Svv=vv?yvvzvvMvvWvv>Gyvv}vvgvvQqVyvvMvvavvQ|vv"vvMvvqvv̂Ch

|vvAvv(Sqvvb|vvDvv{Gyvv}vv"vvGvv(QGyvvMvv9QFvv,.*vv(\vvhGyvvMvvWvv>GyvvPj*vvJvvAvv(jQ_vv(<vv?Csvv{|vv#28%

pv,GyvJv9h*v?Gyv}v"vMvqv]v?Gyv]vjvbGyvAv,@vqvQvZ|v#Gyv%v(GAyv+vAv~vGSvAvMv;UGyv%v(GA|v#OGLv{
GyvvMvvWvv>.Cvv~@

o
vvWvv=vvhGyvvJvv9h*vv?<vv9yvv}vv9OIGyvvJvv9pvvdvv?,h*ovvavv=qvvufvvzvv+vv%vv9\vvjvvb|vv(Fvv>|vv"vvMvvqvv̂

yvgvO
q
IOsv9FvuhIvAv)Sv9fv?hGIvOI<vJvTv>!vqv(P*v?GyvMvWv>.<vgvOPyvx*vAv~w@vqvQ*vkGyvJv9h*v?
|v#Gyv%v(GAh|v#Gyv}v(GOGyvJv9pvdv?yvzvAvMvz

w
v[|v#GyvRGFvO|v"v%v9fvzv)SvavKGyvMvWv>.@vAvzyvr

GyvAvQvv+v=v9JE|qv9|v#|v=v+vOGJyvzvqvavQ*v9JCh|v=v+vOGJGyvJvWvQGJCh|v#vvzv+v%v}v9|vgv9
k

|vPG<v+v#
pvv,|vvP*vv=vv9Jfvv]vv(*vv?_vv+qvv9QI.@vvAvvjvvzvvjvv{Gyvv}vvP*vv=vv9JFvv+qvvOG

k
pvv,GyvvMvvWvv>yvvwvv#QGFvvJvvAvv%vv9!vvq

q
vv9PI

h$vv,SvvQ*vvgvv?G:VvvAvvgvv9dFvvOG
k
.*vv}vvwvv#vvvPyvvxE\vv9pvv?Yvv9O

u
|vv9Fvv,(Water Repellent)Eyvv)

Yvv+vvjvv?Gyvv}vv9OIGyvvJvv9pvvdvv?.hpvv,Gyvv"vv%vv9*vv?,Svv(a@vvwvv(fGyvv}vv(GOGyvvJvv9pvvdvv?GyvvPGFvv=vv?<vv}vvP*vv>
fvv]vv(j|vvJvvOhOInG:SvvAvvgvv}vv9dyvv~LvvWvv9HGyvvAvv,*vvwvv(f|vv%vv}qvv9

k
fvvOe@vvzC

w
vvQC<vvgvv9O$vv9<vv}vvgvv9yvvGvv?

Gyvvv}vvv(GOGyvvvJvvv9pvvvdvvv?.hyvvvzvvvAvvvMvvvqvvv+vvvr|vvv#GyvvvAvvvzCvvv+vvvQGJGyvvv=vvv+vvv8vvv+qvvv?:!vvv=vvvgvvv9Cvvv9JGyvvv}ovvvQnv
v
vvv=vvv9JGyvvvgvvv]vvv(*vvv?

Gyvav+qv9QI,@ovTvAv=vOdGyv}ovP*v=v9JGyvgv]v(*v?<v}vTvAvJvzv=v9J|vwvQh*qv?yvZv+vk|v=v+vOGJIv+v(*v?sv9<vzv?
yvzvAvJvz

w
v{GyvJv+v(j(Biodegradable)<v}vJvAv(ik|vMvq

q
v̂vvDv+vQG

k
|v#Gyv}vP*v=v9JGyvgv]v(*v?.Ef

q

G}LvWv9HGyv}vgv9yvGv?fv}v(|v9
k

@v(Gpvu|vAvavz
q
v=v9JCYv"v9aG:SvAvgv}v9d1h2h3.1pv,Gyv}vgv+v9Q

(BS EN 335-1: 2006).
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Ef
v

fvvv}vvvzvvv+vvv?Gyvvv]vvvjvvvb|vvvhGyvvvAvvvMvvvzvvv+vvv?Vvvv=vvv+vvv%vvv?<vvvgvvv}vvvzvvv+vvv?GyvvvAvvvMvvvzvvv+vvv?Gyvvv}vvvROhFvvv?,ivvv+vvvQC!vvv%vvv9
@vTvAvgv}v{Gyv}v(GOGyvJv9pvdv?Gyv}vJv}v(yv?<v9yv}v9A|vh@vav=v+vu\vjvb|v"vMvqv̂Ch|vQ@vqvhOGLv{

Ivv9h*vv?Gyvv]vvjvvbyvv]vv}vv9fGyvv}vvTvvAvv(iGyvv}vv"vv9Svv>yvvzvvAvvjvvzvvjvv{.G}Svv9Spvv,Gyvv}vv(GOGyvvJvv9pvvdvv?
Gyv}vgv+v9Q*v?$v(|vQvv=v9JGyv"vJv9Sh|v=v+vOGJG6RhdGyvJv+v(*qv?.svO@vWv}v{<vgv̂Gyv}vgv9yvGv9J

C*vvv]vvv9
k

|vvvWvvvAvvvt
q
vvv9JGyvvv=vvv(Qhf.Ef

q
GyvvvMvvvWvvv>Gyvvv}ovvvgvvv9yvvvH<vvv}vvv"vvvAvvvGvvv9JLvvv9Yqvvv?,|vvvDvvv{GyvvAvv9!vv9yvv+vvE

(Tanalith),*vvAvvzvv(qf<vvzvv(fCLvv]vvQLvvqvv+vvrhyvvwvv#*vv}vvwvv#O$vv9!vv&|vv=vv9VvvQI.Ef
q

Gyvv}vvgvv9yvvGvv?

<vv9yvv]vvjvvbGyvv}vv"vvMvvqvv̂$vv,fvvzvv)Gyvvgvv}vv(e}Yvv"vv9aG:SvvAvvgvv}vv9d1h2h3.1.C|qvv9Gyvv}vvgvv9yvvGvv?

<9y]jbGyg9y,p+}w#Cf@(p
x
QI}9*?E\9p+?yZ"rG:SAg}9d4.

@vvWvvAvv}vv{Gyvv}vvgvv9yvvGvv?<vv9yvvjvv}vvQGyvvjvvR*vvQ(Dip-Diffusion Treatments)fvvzvv)@vvjvvavv+vvU
GyvvvMvvvWvvv>G}Lvvv]vvvQGyvvv}vvv"vvvWvvv(QIvvvO*vvvDvvv9

k
,ChQV

q
vvv&<vvv9SvvvAvvvgvvv}vvv9d|vvvWvvvAvvvtvvvv9JGyvvv=vvv(Qhf(Q<vvv9fvvv,

Gyvv%vvOQGJCvv}vv9!vv,Gyvv=vv(QGJCvv"vv9Fvv,GyvvZvv(O*vv(e(Disodium Octaborate Tetrahydrate).

*vv"vvq
v
vvPGyvvAvvjvvavv+vvU|vvQq@vv+vv#ChCvv;K|vvQGJyvv]vv}vv9fGyvvAvvjvvavv+vv?Gyvvwvv9|vvzvv?yvvwvv{

x
hFvv(gGyvvMvvWvv>;

h@vvAvvavvz
q
vv>Gyvv}vvtvv9_vvhGyvvwvv=vv+vvQI|vvgvv9yvvGvv?

k
Cvv9!vv+vv?<vv9yvvQT

q
ChGyvvjvv}vvQ.h<vvgvvOGyvv}vvgvv9yvvGvv?,*vvGvv>Cf

*ovMvRqfGyvMvWv>yv}vOqI|v"v9Sv=v?yv+vTv}vK<vAvjvzvjv{Gyv}v9OIGyvJv9pvdv?OGLv{GyvMvWv>IvAv)fv}vu
GyvvAvvjvvzvvjvv{Gyvv}vvavvzvv(H.yvvwvv#vGyvv}vv"vvAvvH*vvPhHpvv,Gyvv}vv9AyvvPGpvv%vv($vv(ivv+vvQ|vv"vv9Svv>yvvAvvWvvQ*vv>
GyMW><9y]jbyz%+9v{GyM9QF+q?.

C|qvvv9G}LvvvWvvv9HGyvvv}ovvvgvvvOqIyvvvJvvv9:J@vvv"vvvavvv(jfvvvzvvv)Lvvvavvv(QIvvvvvvvv9}SvvvtvvvrGyvvvZvvv"vvv9fvvv+vvv?
(Industrial Roofs)hG _vvvv9QGJhG}Q\vvvv+vvvv9JhG}LvvvvWvvvv9HGyvvvv}vvvvAvvvv]vvvv}vvvvv"vvvv?pvvvv,E!vvvvWvvvv9AGJ

GyvvJvvGvvQhGyvvZvvqvv9FvvKGyvv}vvqvvQOIhCyvv(GMGyvvAvvwvvTvv+vv?hGyvv=vv;_vv9JGyvvMvvWvv=vv+vv?hivv+vvQ$vv9vvvvpvv+vvGvv>Cf
@g9yH<}(GOI9pd?|"9S=?.

Gy}g9yG9JGyW9p+?yzMW>

*vGv>Cf@vwv(fGyv}vgv9yvGv9JGyvWv9pv+v?yvMvWv>Gyv}v=v9!v,Gyvtv9Fv}v?|vJvOhOI@v}v9|v9
k

<vAvzvx

Gyvv]vvQhQ*qvv?yvvzvvAvvgvv9|vv{|vvh$vvGvv(eGyvvqvvavvQ*vv9JChGyvvJvvWvvQGJ.:*ovv"vvZvvK<vv9SvvAvvgvv}vv9dGyvv}vv=vv+vvOGJ

Gyvv}vvROhFvv?yvvzvvqvvavvQ*qvv9JhyvvzvvJvvWvvQGJEPGvvv9!vvBG Yvv9<vv?<vv(GIvvO|vv"vv%vv}vv9pvvtvvb.pvv,Gyvv}vv}vvzvvwvv?
Gyvv}vvAvvJvvOI@vvAvvTvv=qvv>G!vv%vv+vv9QGJGyvv}vv=vv9!vv,pvv,@vvO$vv(QGyvvwvvDvv+vvQ|vv#G}LvvWvv9H.h}f

v
GyvvAvvO$vv(Q

GyvvqvvavvQj:*vvJvvOKE:pvv,GyvvdvvQhaGyvvQ_vv=vv?,pvv{fG FvvQGAGyvvgvv;Fvv,G}hd*vvGvv>Cf
*A]}v#GSAg9OIcQhaGyGq9a.h$PG*zj,\QhQIGSAg}9dGyw+}9h*q9JGy}AwQxQ.

*vvvAvvv]vvv}qvvv#G FvvvQGAGyvvvtvvv(*vvv~yvvvzvvvAvvvMvvvz
w
vvv[|vvv#$vvvGvvv(eGyvvvqvvvavvvQ*qvvv9Jh$vvvGvvv(eGyvvvMvvv"vvv9pvvvU
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GyvJvq
q
v9QIyvzvMvWv>ERGyv?GyvMvWv>GyvAv9yvrChGyv}ovZv9H<vWvOI,*vzv,Pyvx|vgv9yvGv?GyvMvWv>

Gyv}vAv=vt
q
v,<v9yv}v(GOGyvJv9pvdv?Gyv}v"v9Sv=v?.<v9yv"vTv=v?yv%vGv(eGyvqvavQ*qv9J@vGv>ERGyv?300mm|v#

GyvvMvvWvv>GyvvTvvzvv+vv~cvv9$vvQ*vv9
k

<vvgvvOBLvvQfvv;|vv?EYvv9<vv?@vv}qvvB|vvWvv9$vvO@vv%vv9,h|vvgvv9yvvGvv?G}LvvWvv9H
Gyvv}ovvGvv9hQI<vv}vv=vv+vvOyvvzvvqvvavvQ*vv9J.<vv9yvv"vvTvv=vv?yvvzvvMvv"vvqvvTvv9AIvvq

q
vv9QIGyvvMvvWvv>,|vv9yvv~@vvwvv#G Yvv9<vv?

hGSvvgvv?G:!vvAvvWvv9Q,*vvGvv>Cf@ovvavv=qvvuGyvv}vvgvv9yvvGvv?<vv9yvv}vv(GOGyvvJvv9pvvdvv?pvvtvvbEyvv)|vv9<vvgvvO300

mm|vv#GyvvDvvtvv(HGyvv}vvQFvv+qvv?.@vv(p
q
vvQGyvv}vv=vv+vvOGJGyvvqvvavvQ*qvv?hGyvvJvvWvvQ*qvv?GyvvPGFvv=vv?<vv}vvP*vv=vv9Jfvv]vv(*vv?

hGyvvv}vvvavvv=qvvvtvvv?<vvv9yvvvqvvvQVvvv9ICh<vvv9yvvvQT
q

<vvvgvvv̂GyvvvJvvv}vvv9*vvv?|vvv#Cj$vvvGvvv(e:Ivvvu,yvvvwvvv#v@vvvavvv=vvv+vvvu
Gyvv}vvgvv9Fvv+vv#ChGyvv}vv(GSvv+vvQCvvvDvvQpvv9fvvzvv+vv?fvv9OIk}!vv%vv9@ovvOLvv{vvv}vv+vv9JCvvv=vvQ|vv#Gyvv}vvwvv(q!vv9J
Gyvqv9fvzv?.@vJvAv9L|vgv9yvGv?GyvJvWvQGJ<v9yv}v=v+vOGJGyvOLv9!v+v?Eyv)GyvAvwvQGQSv"v(*v9

k
}!v%v9pv9fvzv?

pvvtvvb\vvO
v

GyvvMvv"vv9pvvUGyvv"vv9\vvGvv?,yvvwvv"qvv%vv9svvO@vvwvv(f|vvqvv+vvOIpvv,GyvvJvv9:JGyvvAvv,*vvwvv(fpvv+vv%vv9
GSAg}9dGyqQV9IChGyQT

q
i+Qf}z,.

@vvgvvAvv}vvOGyvv}vvtvv9Q<vv?Gyvv=vv+vv8vv+qvv?yvvzvvAvvMvvz
w
vv[|vv#GyvvAvvO$vv(QGyvvqvvavvQjvvvDvv+vvQG

k
fvvzvv)ERGyvv?CSvv=vv9H

GyvvvQ_vvv(<vvv?.hfvvvzvvv)CSvvv9SCf
q

$vvvGvvv(eGyvvvqvvvavvvQ*vvv9JSvvv(a*vvvAvvv(s
q
vvvrfvvv"vvvO|vvv9*vvvZvvv=vvvK|vvvJvvvAvvv(i

GyvMvWv>|v#GyvQ_v(<v?Csv{|v#20%,hCfGyvAv%v(*v?GyvRGFvOIhEYv;Mfv+v(HGyv}v=v"v)@v}v"vh
Gyvv%vvGvv(eGyvv;Ivvu.GyvvMvvWvv>Gyvv}vvAvv]vvQqQ<vvWvvwvv{vvv=vv+vvQ$vv(pvvtvvbGyvvPj*vvzvvReGSvvAvv=vvOGyvv&,|vvh
@vvgvvtvv+vv~CVvvjvv9dGyvv=vv"vv9AGyvv}ovvZvv9H.yvvwvv#vGyvv}vvQGsvv=vv?Gyvv}vvTvvAvv}vvQqI|vvavvzvv(<vv?}f

v
GyvvAvvO$vv(QGyvvqvvavvQj

GyvvvQGvvvvOSvvv+vvvZvvv=vvvK!vvvWpvvvavvv9
k

EPGGQ@vvvqvvvh|vvvJvvvAvvv(iGyvvvQ_vvv(<vvv?|vvvGvvvOqOGEyvvv)|vvv9pvvv(b20%.@vvv(p
q
vvvQ

vvvv;HGyvvvWvvv~qGyvvv}vvvOQq<vvv?Gyvvv}vvvgvvvQhpvvv?<vvv9Svvv~"QhCvvv%vvv9h!vvvO"(Rothounds)hC!vvvdvvv}vvv?GyvvvqvvvJvvv[

<vv9}yvv+vv9aGyvv]qvv(Fvv+vv?hC!vvdvv}vv?GyvvqvvJvv[Gyvvwvv+vv}vv+vv9Fvv,,_vvQGFvvuGLvvAvv=vv9QGJ:@vvMvvQ*vv=vv+vv?yvvAvvJvvO*vvO
Gygq#GyG9aGy"Wpbs={Cf*jOhc9$QG

k
yzg+9f.

@vvWvv}vv{Gyvv}vv=vv+vvOGJGyvv}vvTvvAvvgvv}vvzvv?|vv%vv"vv+qvv9
k

pvv,Gyvv}vvgvv9yvvGvv?GyvvWvv9pvv+vv?Cvv}vv9!vv,Gyvv=vv(QGJCvv"vv9Fvv,
GyvZv(O*v(eChG6Rh:Jvv}v=v+vOGJpvavQ*qv?,hpvzv(QhvvU(|v"vd

q
v~yv"v}v(qGyvJvWvQGJ)vv}v=v+vO

IvvvWvvvQj.@
o
vvvgvvvO

q$vvvPgGyvvv}vvv=vvv+vvvOGJ|vvvtvvv=vvv(yvvv?Ivvv9yvvv+vvv9
k

yvvvzvvv}vvvgvvv9yvvvGvvv?pvvv,Gyvvv}vvv"vvv9_vvvuGyvvvAvvv,@vvvTvvvwvvv"vvv%vvv9
GyvvMvvqvv9pvv+vvX,GyvvAvv,@ovvgvvOwGyvv+vv(eC!vv(Gfvv9

k
|vvJvv}vv+vv?@vvJvvBsvv9!vv(fGyvvJvv+vv9IGyvv=vvQ*qvv?hGyvvQ*vvryvvzvvgvv9e

1981(Wildlife and Countryside Act 1981).

Oy+{y}g9yG?G}LW9H

@

o
vvZvv"vvvr|vvgvv9yvvGvv9JGyvvMvvWvv><vv9yvvJvv9pvvdvv9J|vv#Gyvvgvv]vv(*vv9JGyvv}ovvMvvQq<vv?hpvvtvv9

k
yvvzvv}vvgvv+vv9Q*vv#

G}hQh<vvvvv+vvvvv+vvvvv#(EN 351-1: 2007)hBS EN335-1: 2006<vvvvvJvvvvvTvvvvv>|vvvvvgvvvvv9*vvvvv+vvvvvQCOGFvvvvv%vvvvv9:
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<vvJvvTvv>Gyvv}vvgvv9yvvGvv9JGyvvwvv+vv}vv+vv9Fvv+vv?GyvvJvv9pvvdvv?yvv(IvvO$vv9.@vvJvvO
x

OGyvv}vvgvv9*vv+vvQGyvv}vv(GOGyvvJvv9pvvdvv?
yzMW>hpt9

k
yq9fz+A%9p,|G9dcQhaG:SAg}9dGy=+8,.

CYvv"vv9aG:SvvAvvgvv}vv9dyvvzvvMvvWvv>hGyvv}vv"vvAvvGvv9JGyvvAvv,CSvv9Svv%vv9GyvvMvvWvv>\vvOGyvv%vvGvv(e
Gy=+(y(F,(BS EN 335-1: 2006):

Y"rG:SAg}9d1OGLz,Ch@JBia9AhF9a.

Y"rG:SAg}9d2OGLz,Ch@JBia9AhQ_>CI+9!9
k
.

Y"rG:SAg}9d33.1L9QF,,hp(bG}QV,h|J},.Q_>CI+9!9
k
.

3.2Lvvvvv9QFvvvvv,,hpvvvvv(bG}QV,hivvvvv+vvvvvQ|vvvvvJvvvvv}vvvvv,.Q_vvvvv(<vvvvv?
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.
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k
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Part 2: 2006)<vvWvvwvv{Lvv9UEyvv)Gyvvgvv"vv9YvvQGyvv=vv+vv(yvv(Fvv+vv?GyvvMvv9Yqvv?GyvvAvv,@vv%vv9Fvv~GyvvMvvWvv>
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o
@vvTvvzvvTvv{G@vvMvv9PGyvvtvvQGQyvv;LvvAvv+vv9Q
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.
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k
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yvvwvv#<vv9yvvQivv~|vv#svv9<vvzvv+vvAvv&yvv;IvvAvvQGb,*vv|OqjGyvvMvvWvv>,hLvv9Yvv?Gyvv}vvtvv9_vvhGyvvwvv=vv+vvQI
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!vv9svvzvv+qvv?GyvvMvvWvv>yvvzvvJvvQGQI|vv"vvMvvqvv]vv?,h$vv,,<vv9:VvvAvvQGc|vvhGyvvJvv}vv9*vv?
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m
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p(b650

40mmp,GyT9f?LvvvvvWvvvvv>_vvvvvQjqE!vvvvvWvvvvv9Fvvvvv,,|vvvvvDvvvvv{
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hGBW>G}<+^G}hQhN

450vvvv550

50mmp,GyT9f?G}QRG}>QGyjQN380
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q
vvQIyvv;VvvAvvgvv9dh|vv9!vvgvv?yvvzvvAvvTvvQqH
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yvvzvv}vvgvv+vv9QG}hQh<vv,svv=vv{ESvv"vv9O$vv9Eyvv)Yvv"vvr|vvgvv+qvv#hpvvtvv9

k

yz}g+9QGy=Q*a9!,G}hQh<,(BS EN 13501-1:2007).

Ef
v

GyvvvAvvvtvvv(*vvv~G}hQh<vvv,}OGAGyvvvJvvvQ*vvvupvvv,cvvv{
x

GyvvvdvvvQhaGyvvvAvvv,IvvvOvO$vvv9Gyvvv}vvvgvvv+vvv9Q
Gyvv=vvQ*vvavv9!vv,G}hQh<vv,}yvv(GM|vv#GyvvMvvWvv>Gyvv}ovvZvv}nvvBivv+vvQGyvv}vvgvv9yvvH<vvTvv}vv9vvv?12mm,

hvvvvvDvvvv9pvvvv?O!vvvv+vvvv9400kg. m3$vvvv(GyvvvvZvvvv"vvvvrG:SvvvvAvvvvgvvvv}vvvv9d(D-S2, D0)yvvvvjvvvv+vvvvQG}Q\vvvv+vvvv9J
hGyvvZvv"vvr(DFL-S1)yvv~Q\vv+vv9J.C|qvv9COGAIvvQ*vvuGyvvZvv"vvrG}hQh<vv,yvvzvvMvvWvv>Gyvv=vv"vv+vv(j
<vvvvwvvvvDvvvv9pvvvv?O!vvvv+vvvv9350kg. m3hSvvvv}vvvv9vvvvv?O!vvvv+vvvv922mm$vvvv(GyvvvvZvvvv"vvvvr(D-S2,D0)hpvvvvtvvvv9

k

yz}g+9Q(BS EN 14081-1: 2005).

*vv(YqvvrGyvv}vvgvv+vv9Q(Pr EN 15912: 2009)O*vv}vv(|vv?Gyvv}vvgvv9yvvGvv9JGyvv}ovvgvv+vvtvv?yvvzvvJvvQ*vvu
<9y"T=?Ey)@a=+t9@%9f"OG:SAg}9dGy"%9F,GyOGLz,hGyM9QF,.

O*vvvv}vvvv(|vvvv?QOqGyvvvvqvvvvgvvvv{Ivvvv+vvvv9dCOGAGyvvvvJvvvvQ*vvvvu(DRF) (Durability Of Reaction To

Fire Performance):

DRF Class STGSAg}9dsZ+QG}|O(CjCs{|#S"?hGIOI)

DRF Class INT1GSAg}9dOGLz,OGF~(LO|?|#GyZ"r1)

DRF Class INT2GSAg}9dOGLz,OGF~(LO|?|#GyZ"r2)

DRF Class EXTGSAg}9dL9QF,OGF~(LO|?|#GyZ"r3)

|;Id?:

CY"9aG:SAg}9dhpt9
k

yz}g+9Q(BS EN 1995-1-1: 2004).
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QhG<bGyMW>

$v"v9c_v+vr|v#QhG<vbGyvMvWv>Gyvqv(:P*v?|vAv(GpvQI@vGv9Q*v9
k
.@vWv+qvOGyvgv9Q\v?Gyvgvzv(*v?

|vvv#GyvvvGvvv}vvvzvvv(!vvv9JGyvvvWvvv=vvvwvvv+vvv?,GyvvvAvvv,yvvv%vvv9Svvv(bQGFvvvGvvv?vvvv=vvv+vvvQI,fvvv9OIk<vvv9SvvvAvvvMvvvOGeYvvvqvvv9FvvvK

Gyvvqvv(:PGyvv}vvjvvzvvqvv#Gyvv}vvTvv}qvvQI(GyvvWvvwvv{4.24).@
o
vvwvv=vvU$vvPgGyvvZvvqvv9FvvK$vv+vvOQhyvv+vvwvv+vv9

k
fvvzvv)

Fv9!v=v,GyvMvWv>yvQ<vbGyv(Yv;JGyvAv"v9vv=v+v?.@vWv}v{C!v(GYCLvQi|v#Gyv(Yv;JGyvZvqv9FvK
Gyv}vTv"vv"v?Gyv}vTvAvO*vQI|v#Fv9!v>hGIvOCh|v#GyvGv9!v=v+v#hGyv}vDv=qvAv?<v=vQiv,q|vQvvRj,hvvPyvx

Ivv}qvv9:JGyvvgvv(GQVGyvvDvv9!vv(*qvv?h|vvWvv9<vvxGyvvGvv}vv9yvv(!vv9JGyvvTqvvtvvqvv+qvv?.@vvZvv"vvhGyvvgvv(GQVGyvvD
q
vv9!vv(*qvv?

PGJGyvvGvvTvvOGyvv}vvgvvO!vv,yvv~Q\vv+qvv9J(GyvvWvvwvv{4.25)|vv#CVvvqvv9Q(Flanges)|vv#GyvvMvvWvv>
Gyv}vAv+v#|vhhIvOGJpv(:P*qv?yvzvGvTvO|vDv=vAv?<vZvqv9FvKh|vTv9|v+vQEyv)Fv9!v=v,CVvqv9QGyvMvWv>
Gyvvvva

q
vvvvQjq.h$vvvv,@vvvv}vvvvAvvvv9Rfvvvv#Gyvvvvgvvvv(GQVGyvvvvD

q
vvvv9!vvvv(*qvvvv?|vvvv#GyvvvvMvvvvWvvvv>Gyvvvv}ovvvvZvvvv}rvvvvB<vvvvMvvvvq

q
vvvvAvvvv%vvvv9,

h<9yqQGi9JGy}qA(I?yzMO|9J.

(GyWw{4.24)GGyZq9FKGCT}9Q*?.
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(GyWw{4.25)f(GQVC9!(*q?PGJFT~|gOPy~Q\+q9J.

|"AG9JGyMW>

$vv"vv9c_vv+vvrhGSvvh|vv#Gyvv}vv"vvAvvGvv9JGyvv}vvZvv"vv(fvv?|vv#|vv9OIGyvvMvvWvv>,@vvAvvqvv9hJpvv,
IvvGvv}vv%vv9|vv#Gyvv}vvtvv9_vvhGyvvMvvWvv=vv+vv?GyvvZvvjvv+vvQIhG}yvv(GMGyvvQsvv+vvtvv?hQsvv9svv9JGyvvMvvWvv>hGyvv"vvWvv9QI
hIvvAvv)G}yvv+vv9aGyvvMvvWvv=vv+vv?.h@vvgvvwvvUGyvvMvvZvv9Fvv[Gyvvqvv+vvR*vv9Fvv+vv?yvvzvv}vv(GOGyvv}vv"vvAvvGvv?@vvQvvv+vv=vv?

l
@vvGvv}vvh

<vv+vv#GyvvAvvtvvTvv+vv~GyvvqvvQfvv,yvvzvvMvvWvv>hE\vv9pvv?C*vv?|vv9OIQG<vvavv?hfvv}vvzvv+vv?GyvvAvvZvv"vv+vvh.h<vv9yvvAvv9yvv,pvv{f
q

GyvvMvvZvv9Fvv[Gyvvqvv+vvR*vv9Fvv+qvv?$vv,GyvvAvv,@vvJvvO
x

OG:SvvAvvgvv}vv9:JGyvv}vv"vv9Svv=vv?yvvzvv}vv"vvAvvGvv9Jpvv,Yvv"vv9fvv?
Gy="9A.

$vv"vv9c|vv"vvAvvGvv9JvvvDvv+vvQI@ovvZvv"vvh|vv#|vvtvv9_vvhLvvWvv=vv+vv?Yvvjvv+vvQICh|vv#|vv"vvAvvGvv9JLvvWvv=vv+qvv?
Cv9!v(*v?!v9@vGv?|v#@vJv(*v{GyvMvWv>Gyv}ovZv}vB,EPvv9f|v#Gyv}v}vwv#Cf@vP$v>$vOQG

k
|v#

OhfG:SvvvvAvvvvqvvvv9OI|vvvv"vvvv%vvvv9.vvvvvPyvvvvx*vvvvOLvvvv{pvvvv,$vvvvPGGyvvvv=vvvv9H<vvvv;_vvvv9JGyvvvvtvvvvXqGyvvvv}vvvv]vvvvjvvvv(W
(Compressed straw slabs)hCStrGytX:

@W}{|G}(f?Gy}"AG9J|9*z,:

!GyMW>GyZq9FJ,

!GyMW>GyZq9FJ,Gy}AZ9y>

!G}y(GMGy="+(*?Gy}gRhy?

!GyMW>GyZq9FJ,GytWQj

!GyMW>Gy}g9vU

!G}y(GMGy}Z}A?hG}y(GMGyQs9Ft+q?
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!Cy(GM!W9QIGyMW>(Particleboard)

!G}y(GMGyz+q+?

!<;_9JGyZ(aGyMW=,

!<;_9JGytXGy}]j(W

!CStrGytX

!GyOp(a(Shingles)

!<z(c"SA+w("(‘Steko’ blocks)

!GytW(QGy}Q!?

hIvvv+vvvDvvv}vvv9@ovvvTvvvAvvvgvvv}vvv{G}yvvv(GMGyvvvAvvv,CSvvv9Svvv%vvv9GyvvvMvvvWvvv>pvvv,GyvvvAvvvWvvv+vvv+vvvOpvvv,G:@vvvJvvv9O
G}hQh<vv,,:<vvO

q
|vv#GyvvAvvZvvQ*vvKfvv#Gyvv}vvavv9<vvtvv?|vvh@vvgvvzvv+vv}vv9J|vv"vvAvvGvv9JGyvvAvvWvv+vv+vvO.h*vv}vvwvv#

@vvJvvtvv+vvuPyvvx<vv9:yvvAvvRGe<vv}vvgvv+vv9QGyvvAvv(GpvvuG}hQh<vv,(European Harmonised Standard)

yvvv~yvvv(GMGyvvvAvvv,CSvvv9Svvv%vvv9GyvvvMvvvWvvv>(EN 13986)(Gyvvv}vvvgvvv+vvv9QBS EN 13986: 2004pvvv,
Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI).h*vvvAvvvavvvz

q
vvv>$vvvPGCf@vvvTvvvAvvvGvvv+vvv>Gyvvv}vvv"vvvAvvvGvvv9JGyvvv}vvvTvvvAvvvgvvv}vvvzvvv?pvvv,Gyvvv=vvv"vvv9A

yvv}vv(GYvvqvv9@vv%vv9hyvvzvv}vvgvv9*vv+vvQG \vv9pvv+vv?Gyvv}vvTvvAvv"vvOIEyvv)G}OGApvv,|vvMvvAvvzvvrGyvv}vvgvv9*vv+vvQG}hQh<vv+vv?
Gyv}ovJvO

q
OIyvwv{

q
|v9OqI<vgv+v"v%v9.h@vTvAvgv}v{|vgvdv~GyvOhdG}hQh<v+v?Gyv+v(eGyvgv;|v?(Cª)fvzv)

G}y(GMhGytahyAOd
q

fz)@(Gpt%9|hPyxGy}g+9QGyA(Gpt,.

GyMW>GyZq9FJ,

GyAZ"+h
Ef
q

Gyvvv}vvvtvvv9_vvvhGyvvvwvvv=vvv+vvvQI|vvv#GyvvvMvvvWvvv>Gyvvv}vvvZvvv}vvvB|vvvtvvv+qvvvOI<vvvAvvv(GpvvvQGyvvvGvvvPhYGyvvvMvvvWvvv=vvv+vvv?
Gyvv}vv"vv9Svv=vv?,E\vv9pvv?

k
Eyvv)Cf|vvAvv9!vvAvv%vv9Gyvv}vvJvvTvv(<vv?*vvGvv>Cf@ovv=vv"vv)fvvzvv)GyvvGvvRAG}\vvgvvr|vv#

Gyv}v9OIGyv}vAvjv+qvQI.h@vjvzv=vB|vtv9_vhGyvMvWv>GyvZvqv9FvJv,fvzv)$v9@v+v#GyvZvgv(<vAv+v#,hpvAvJvB

pvvQYvv9
k

E\vv9pvv+vv?C|vv9eGyvv}vvZvv}qvv}vv+vv#.h*vvZvv"vvhGyvvMvvWvv>GyvvZvvqvv9FvvJvv,<vv}vvgvv9yvvGvv?_vv=vvtvv9J|vv#
|vvtvv9_vvhLvvWvv=vv+vv?CYvvjvvQ|vvtvvZvv(Yvv?<vvgvv"vv9*vv?\vv}vv#|vv"vvWvv9Q$vvRqGRByvv,,*vvAvv~q@vvjvvQ*vvAvv%vv9<vvgvv]vv%vv9
<vv=vvgvv̂fvvzvv)!vvJvv(|vvAvv(GYvv{<vv;YvvuQG@vv"vvGvv,.hsvvO@vvwvv(fGyvvZvvqvv9FvvK|vv(Fqvv%vv?Vvv9svv(yvv+vv9

k
Ch

Cpvvvtvvv+vvv9
k
.Ef

q
GSvvvAvvvgvvv}vvv9dGyvvvMvvvWvvv>Gyvvv}vvvZvvv"qvvvrhpvvvtvvv9

k
yvvvzvvv}vvvAvvv9!vvv?h@vvvOGLvvv{Gyvvv(Yvvv;JGyvvvAvvvQGvvvv=vvv+qvvv?

(Staggering Individual Scar)ChGyvvv(Yvvv;JG Yvvv=vvvgvvv+vvv?*vvv]vvv}vvv#G!vvvAvvvdvvv9|vvv+qvvv?Gyvvv}vvvAvvv9!vvv?pvvv,
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Gyvvv}vvv"vvvAvvvH,|vvvhC!vvv&hpvvvtvvv9
k

yvvvzvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,(BS 5268-2: 2002)hGyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,
G}hQh<vv,(BS EN 387: 2001)pvv{f

q
Gyvv(Yvv;JG Yvv=vvgvv+vv?Gyvvwvv=vv+vvQI|vvTvv}vv(M<vv%vv9Lvv;d

vv9|v{|vtvavhGyvgv"vZvQGyv}vjvQqi.@v]v}v#fv}vzv+v?GyvAvZv"v+vhGSvAvtvQGQG<vgvO*qv9
k

Cvv=vQhfv+v(<v9
k

|vQFv+qv?
Csvvv{|vvv#|vvvtvvv9_vvvhGyvvvMvvvWvvv>Gyvvv}vvvZvvv}vvvBGyvvvAvvv,@vvvtvvv9<vvvzvvv%vvv9.svvvO*vvvwvvv(fGyvvvMvvvWvvv>GyvvvZvvvqvvv9FvvvJvvv,
|vAvGv9!vTv9

k
,hvv{

q
Qsv9Fvtv&|v#Yv"vrGyv}vAv9!v?PG@v&yvzvMvWv>,Ch*vwv(f|vQv

q
v=v9
k

@vTvAvgv}v{pv+v&
GyvQsv9FvuPGJYv"vrGyv}vAv9!v?G}\vgvrpv,|vQvvRGyv(IvOI.*v=v+qv#GyvGvOhd4.12G}Yv"v9a
G}hQh<vv+vv?yvvzvv}vvAvv9!vv?<vv9yvv"vvTvv=vv?yvvwvv;Gyvv=vvO*vvzvv+vv#,hpvvtvv9

k
yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN

1194: 1999).GyvvMvvWvv>GyvvQsvv9Fvvtvv,Gyvv}vvZvv"qvvh|vv#LvvWvv>Gyvv=vv+vvTvv+vv?ChGyvvZvv"vv(<vvQhQG@vv"vvGvv9J
Gyvqv+v"v(yv+vxChGyv+v(Q*v9/|v+v;|v+v#pv(Q|v9yvO$v+vO*vJvt

x
vufv9OI

k
@vtv(*v~GyvZv"vrG}hQh<v,}OGA

GyvvvJvvvQ*vvvupvvv,GyvvvdvvvQhaGyvvv}vvv(Yvvv(pvvv?pvvv,Gyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,G}hQh<vvv,(BS EN 13986:

2004)GyZ"rDGyM9\hy;LA=9Q.

GyGOhd4.12CY"9aGy}A9!?hpt9
k

yz}g+9Q(BS EN 1194:1999)

yzMW>GyZq9FJ,Gy}jQqiGy}AG9!UhGy}MAzb

Y"(aGCA9!?yzMW>GCzZuGL24GL28GL32GL36

GBvvvWvvv>GyvvvZvvvqvvv9FvvvJvvv,GC
o
zvvvZvvvuGCAvvvGvvv9!vvvU:

Y"r|A9!?GyZq9FK

C24C30C40

GBW>GyZq9FJ,GCzZuGCMAzb:

Y"r|A9!?GyZq9FKGB9QF+?C24C30C40

Y"r|A9!?GyZq9FKGyOGLz+?C18C24C30

G}Vw9d
*vv}vvwvv#Cf@vvZvv"qvvhGyvv}vvtvv9_vvhfvv9OIk<vvzjIvvGvv~hYvv(:

k
}jsvv+vv9Ssvv9<vv{yvvzvv"vvtvv{,30

e,<vv9yvvQivv~|vv#Cf|vvGvv9RGJ@vvZvv{}vvvDvvQ|vv#50m|vv}vvwvv"vv?
l
.Gyvv}vvtvv9_vvhGyvv}vvTvvAvvtvv+vv}vv?PGJ

Gyvtv+v9SGyv}vgv+v9QjG6!vrGyvPvvQ$v,CFvRGA|vgvOqIyvzvMvRfyvwv#Gyvtv+v9Sv9JGyvWv9Fvgv?@vAvQGhM
|vvvv#180 x 65 mmEyvvvv)1035 x 215 mm.*vvvv}vvvvwvvvv#Cf@ovvvvZvvvv"vvvvhGyvvvv}vvvvtvvvv9_vvvvh<vvvv"vvvv9Akfvvvvzvvvv)
Gyvvavvzvv>,<vvWvvwvv{Lvva

q
vv,Ch|vv"vvJvv#

m
|vv"vvAvvdvv~Chivv+vvQ|vv"vvAvvdvv~.@ovvZvv"qvvhivv9yvv=vv+vv?<ovv"vv)GyvvMvvWvv>

GyvvvvZvvvvqvvvv9FvvvvJvvvv,|vvvv#GyvvvvMvvvvWvvvv>GyvvvvavvvvQj,|vvvvDvvvv{GyvvvvMvvvvWvvvv>G}Ivvvv}vvvvQChG}<vvvv+vvvv̂G}hQh<vvvv,
(GyvTv(q*vO),|vhCfG}\v;YGyv}vwv(q!v?\v}v#<v"v+v?GyvTvtvrpv,Iv9FvRGyvqv+v]v9ffvzv)!v%vQ
GyvvvvAvvvv9*vvvv}vvvvR(Thames Flood Barrier)(GyvvvvWvvvvwvvvv{4.26)Yvvvv"vvvvgvvvvB|vvvv#GyvvvvMvvvvWvvvv>Gyvvvvtvvvv9Svvvv,
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G}pvvQ*vvtvv,GyvvjvvQ<vv,,G *vvQhvvv((Iroko).h*vv=vv+vv#GyvvWvvwvv{4.27Csvv(GSvv9
k

hCfvv}vvOIhE_vv9QGJ

<vv9<vv+qvv?|vv#GyvvMvvWvv>GyvvZvvqvv9FvvJvv,Gyvv"vv}vv(PFvv,vvv}vv(y
q
vvOGJ}Vvvwvv9d<vv"vv+vv(*qvv?.*vv}vvwvv#@vvJvvTvv+vv#

GyvvMvvZvv9Fvv[GyvvGvv}vv9yvv+qvv?yvvzvvMvvWvv>GyvvZvvqvv9FvvJvv,<vvAvvavv=vv+vvuE!vv%vv9AGJLvvWvv>OGLvvzvv+qvv?ChLvv9QFvv+qvv?
|vvv"vvv9Svvv=vvv?.*vvv}vvvwvvv#}Fvvv%vvvRIGyvvvAvvvDvvv=vvv+vvvBhGyvvv(Yvvv;JGyvvvqvvv(:P*vvv?Cf@vvvwvvv(fhG\vvvJvvv?yvvvzvvv"vvv9cvvvQ
(GyvvvWvvvwvvv{4.27)Chivvv+vvvQ|vvvQFvvv+qvvv?@vvvtvvvQ*vvv=vvv9

k
(GyvvvWvvvwvvv{4.28)<vvv9SvvvAvvvgvvv}vvv9dhSvvv9Fvvv{hhYvvv;J

pvv(:P*vv?|vvDvv=qvvAvv?<vv=vvQGZ
m
.*vvwvv(fCOGAGyvvMvvWvv>GyvvZvvqvv9FvvJvv,<vvWvvwvv{svv9<vv{yvvzvvAvv"vv=vv|<vv&pvv,cvvQha

GyvvJvvQ*vvu<vv}vvgvvOd@vvqvvJvv~40mmpvv,GyvvTvv9fvv?vvv}vv9$vv(|vvJvvOqOpvv,Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS

5268:4-1: 1978).@vgvO
w

Gyv}vgv9yvGv?GyvJv9pvdv?\vQhQ*v?fv"vO|v9@vTvAvgv}v{Gyv}v9OIpv,cvQha

*vvv}vvvwvvv#Cf*vvvAvvvGvvv9hR|vvvJvvvAvvv(iGyvvvQ_vvv(<vvv?pvvv+vvv%vvv920%.@vvvQ@vvv=vvvbCYvvv"vvv9aG:SvvvAvvvMvvvOGeGyvvvDvvv;Cvvv?
yz}=9!,Gy}jQqGI<9ydQhaGy=+8+?.

(GyWw{4.26)I9FRGyq+]9ff^8QGyA9*}R,y"Of.

CY"9aG:SAMOGey~FRGAGy}jQqGI

Yvv"vvrG:SvvAvvMvvOGe1GyvvdvvQhaGyvvOGLvvzvv+vv?|vvh@vvOpvv8vv?hIvv}vv9*vv?|vv#GyvvQ_vv(<vv?(|vvJvvAvv(i
GyQ_(<?Gy"}(PF,Cs{|#12%).

Yvv"vvrG:SvvAvvMvvOGe2|vvJvv}vv,,hyvvwvv#|vv#OhfcvvQha@vvOpvv8vv?(|vvJvvAvv(iGyvvQ_vv(<vv?
Gy"}(PF,Cs{|#20%).
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Yvv"vvrG:SvvAvvMvvOGe3|vvgvvQVyvvgvv(G|vv{GyvvavvtvvU(|vvJvvAvv(iGyvvQ_vv(<vv?Gyvv"vv}vv(PFvv,Cvvv=vvQ
|#20%).

(GyWw{4.27)f(GQV|#GBW>GyZq9FJ,GCzZu.
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(GyWw{4.28)@qZ+z?hYz?|gO!+q?yg9Q\?|#GBW>GyZq9FJ,.

GyMW>GyZq9FJ,Gy}AZ9y>

GyvvMvvWvv>GyvvZvvqvv9FvvJvv,Gyvv}vvAvvZvv9yvv>CLVvv=vv+vv&<vv9yvvMvvWvv>Gyvv}vvgvv9vvvUGyvvAvvtvvzvv+vvOj|vv9fvvOG
vvvv(fGyvvvZvvvqvvv9FvvvKCvvvvDvvvQSvvv}vvvwvvv9

k
,hSvvv}vvv9vvvv9JG}yvvv(GM$vvv,fvvv9OIk<vvv+vvv#50h300mm.

<vvv9yvvvQivvv~|vvv#C!vvv&*vvv}vvvwvvv#E!vvvAvvv9LCyvvv(GM<vvvTvvv}vvv9vvvv?500mm.C|qvvv9|vvvtvvv9SGyvvvzvvv(MG}svvvZvvv)
pvv}vvJvvwvv(e<vv{|vvwvv9!vv9JGyvv"vvtvv{GyvvAvv,$vv,fvv9OI13.5 x 3 m,ivv+vvQCfIvvOqG !vvAvv9L$vv(20 x

4.8 m.h@vZv"qvrG}yv(GMGyv}vZv"qvgv?|v#LvWv>Gyv=v+vTv+v?ChG}QvvUChGyvZv"v(<vQ<vGv(OI
GyTaKGy}T(qiChGy}Q|q{.

@Z"+rF(OIGyTaKyzMW>GyZq9FJ,Gy}AZ9y>:

GyZ"rCGyOQF?Gy}g+9Q*?(i+Qc9$QI)

GyZ"rABGyOQF?GyOGLz+?(c9$QIyzt9_"+#)

GyZ"rBCGyOQF?GyOGLz+?(c9$QIY"9f+9
k
)

*vvv}vvvwvvv#EvvvvTvvv9AG}yvvv(GMGyvvv=vvv"vvv+vvv(*vvv?Gyvvv}vvvTvvvAvvvgvvv}vvvzvvv?pvvv,@vvvWvvvwvvv+vvv{GyvvvGvvvOQGfhGyvvvTvvvtvvv(a
hG}Q\vv+qvv9J,h$vv,@vvjvva

q
vv)<vvTvv%vv(yvv?<vvzVvvjvv9dG6FovvQqChCVvvjvv9dGyvvAvv=vvzvv+vvbChGyvvavv+vv"vv?IvvTvv>

Gy}"9S>.
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h@vvgvvAvv}vvOGyvvMvvZvv9Fvv[GyvvJvvQGQ*vv?yvvzvvMvvWvv>GyvvZvvqvv9FvvJvv,Gyvv}ovvAvvZvv9yvv>fvvzvv)GyvvMvvWvv>
Gyvvv}vvvTvvvAvvvgvvv}vvv{.h@vvvwvvv(fGyvvvwvvvDvvv9pvvv?fvvv9OI\vvv}vvv#Gyvvv}vvvGvvv9d470vvvv590kg/ m3,hGyvvvwvvvDvvv9pvvv?

Gyvvv}vvvAvvv(Svvvavvv?|vvv#500kg/ m3,PGJ|ovvvgvvv9|pvvv{!vvv9svvvzvvv+
qvvv?IvvvQGQjM|vvvTvvv9hmEyvvv)W/m2 K

13.0.hyvvAvvJvvtvv+vvusvv+vv}vv?yvv5!vvqvv9P*qvv?GyvvJvvQGQ*qvv?Gyvvtvv+vv}vv?U@vvgvv9OdW/m2 K35.0,svvO*vvzvvRe
GSvvvAvvvgvvv}vvv9dCyvvv(GM|vvv#GyvvvMvvvWvvv>GyvvvZvvvqvvv9FvvvJvvv,Gyvvv}vvvAvvvZvvv9yvvv><vvvTvvv}vvv9vvvv?100mm,|vvvhpvvvQGZ

OGLvvzvv,yvvzvvMvvO|vv?<vvTvv}vv9vvv?25mm,hyvv(M_vv+vv"vv?<vvTvv}vvx12mm,hEvvvTvv9ALvv9QFvv,|vv#
CVvvvjvvv9dG6FovvvQqGyvvv}vvvgvvv+vvv9Qjq|vvvhpvvvGvvv(I<vvvTvvv}vvv9vvvv?50mm,h75mm|vvv#fvvv9RdGyvvvZvvv(a
Gyvv}vvgvvO!vv,Ch|vv9*vvwvv9pvv8vv&IvvQGQ*qvv9

k
.hvvvPyvvx*vvzvvRepvvGvv(I<vvAvv%vv(*vv?Fvv+qvvOIyvvzvvqvvQGZhfvv9Rdsvv9<vv{

yzA"q
q

U.

G}y(GMGy="+(*?Gy}gRhy?

G}yv(GMGyv=v"v+v(*v?Gyv}vgvRhyv?(SIPs)$v,|vwv(q!v9J<v"v9ALvqv+vqv?Gyv(Rf|vTv=vtv?GyvZv"vh,
@

o
vvTvvAvvgvv}vv{yvvzvvGvvOQGfGyvvOGLvvzvv+vv?hGyvvMvv9QFvv+vv?hG}SvvtvvrGyvvJvv}qvv9yvv?.hfvvzvv)fvvwvvUG}yvv(GM
Gyv}vJvWv(qI,pv{fG}yv(GMGyv=v"v+v(*v?Gyv}vgvRhyv?*v}vwv#Cf@vTv"vOIv}v(:JVv9sv(yv+v?hCpvtv+v?:
<vvzS<vv%vv9|vv#OhfOfvv9|vv9JOGLvvzvv+qvv?.@ovvZvv"qvvh$vvPgG}yvv(GM|vv#_vv=vvtvvAvv,hGFvv%vv?fvv9yvv+vvAvv,
GyvvwvvDvv9pvv?,@vvqvvZvv{<vv+vv"vv%vv}vv9!vv(GIfvv9Ryvv?Lvvqvv+vvqvv?Gyvv(Rf.h$vvPgGyvvavv=vvtvv9JGyvvDvv;K|vvjvvQqGI<vvWvvOqI
<vvgvv]vv%vv9<vv=vvgvv̂yvv]vv}vv9ffvv}vvzvv%vv9Svv(*qvv?

k
vvv(IvvOI<vv"vv+vv(*vv?hGIvvOI.@vvwvv(fGyvvavv=vvtvv9JGyvvMvv9QFvv+qvv?

|vvv#yvvv(MGyvvvqvvvAvvv9Fvvv{Gyvvv}vvv(Fvvv%vvv?Gyvvv}vvvAvvvZvvv9yvvv=vvv?(OSB) (Oriented Strand Board),Chyvvv(M
!vvWvv9QI|vvjvvQqGI<vv9 Svv}vv"vvBCh<vv}vv"vvAvvGvv9JCSvv9Svv%vv9GyvvGvv[

qh@vvwvv(f<vvTvv}vvx8vvvv15mm.

C|qvvvv9Gyvvvv"vvvv(GIpvvvvAvvvvAvvvvzy
q
vvvvr|vvvv#Qivvvv(ILvvvvzvvvv(*qvvvv?Fvvvv9Svvvv8vvvv?,|vvvvDvvvv{Gyvvvv=vvvv(yvvvv,*vvvv(Q*vvvvDvvvv9fChGyvvvv=vvvv(yvvvv,

E*vRhSv+v9!v(QGJChQiv(IGyvqv+v"v(yv+vx(PF)ChGyv=v(yv+vTvAv+vQ*v#Gyv}vAv}vO
x

OChGyv}v=vDv(b,@vgvav,
Sv}v9vv?hIvOIEFv}v9yv+v?@vAvQGhM<v+v#70h250mm.*vAvzCvQG}OGAGyv=v"v+v(jiv9yv=v9

k
<v9yvTv}v9vv?

h<vv9yvvMvvZvv9Fvv[Gyvvqvv+vvR*vv9Fvv+vv?yvvzvvavv=vvtvvAvv+vv#GyvvMvv9QFvv+vvAvv+vv#,h*ovvJvvOqOG}OGAGyvvJvvQGQj<vvWvvwvv{vvv=vv+vvQ
<vvgvvQVh|vv}vv+vvRGJGyvvgvvRdyvv}vv9OIGyvv"vv(GI.vvv}vv9*vv}vvwvv#Cf@vvTvvAvvgvv}vv{G}yvv(GMGyvvwvv=vv+vvQI|vvDvv;

k

(5.9 m x 2.4 m x 162 m U-value 0.15W /m2 K)yvvv}vvv=vvv"vvv)|vvv#_vvv9<vvvtvvv+vvv#hpvvvtvvv9
k

yvvvzvvvwvvv(O
GyM9U<9y}"9RdGy}TAOG|?vvvvGy}TA(i3.

@vtvO
q

eG}yv(GMGyv=v"v+v(*qv?Gyv}vgvRhyv?(!v}v(PFv+qv9
k

<vgvQV1.2hGQ@vqv9Y2.4)Vvwv;
k

*vwv(f
pvvv9fvvv;

k
yvvvzvvvAvvvWvvv+vvv+vvvOIvvvQGQ*vvv9

k
h|vvvJvvvwvvv}vvv9

k
|vvv#Gyvvv%vvv(GA,h*vvv}vvvwvvv#!vvvZvvv=vvv&pvvv,Gyvvv}vvv(svvvh<vvvTvvvQfvvv?.

hGyvv(Yvv;J<vv+vv#G}yvv(GMfvv9OIk|vv#<vvgvv̂CVvvwvv9d!vvdvv9eGyvvzvvTvv9fhGyvv"vvtvvQI.h|vvtvvOGQLvvqvv̂

GyvvZvv(J<vv9yvv"vvTvv=vv?yvvzvvGvvOQGfGyvvqvv9Yvvzvv?$vv(58O*vvTvv+vv=vv{<vvJvvTvv>@vvqvv9Yvv+vv{Gyvv=vv"vv9A.*vv}vvwvv#Cf
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*vwv(fG vvTv9AGyvMv9QFv,|v#CVvjv9dG6FovQqChCyv(GMLvWv=v+v?Ch_v+v"v?|vhCyv(GM_v+v"v?,
|vvvvDvvvv{G !vvvv%vvvv9AGyvvvvOGLvvvvzvvvv,Gyvvvv}vvvvgvvvv+vvvv9Qj.*vvvv=vvvv+vvvv#GyvvvvGvvvvOhd4.13|vvvvgvvvvavvvv+vvvv9JG}OGAGyvvvvJvvvvQGQj
Gyvv"vv}vv(PFvv,yvv~yvv(GMGyvv=vv"vv+vv(*vv?Gyvv}vvgvvRhyvv?(SIPs).h*vvgvvOqGSvvAvvgvv}vv9dCyvv(GMGyvvgvvRdGyvv=vv"vv+vv(*vv?
CIvvvO_vvvQGFvvvuGyvvvAvvvWvvv+vvv+vvvOGyvvvJvvvO*vvvDvvv?(MMC)GyvvvAvvv,_vvv(qQ@vvv%vvv9Ivvvwvvv(|vvv?Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI
yvzvAvMvqv+vr|v#$vOQGyvav9sv?pv,Gyv}v=v9!v,GyvGvO*vOI.h@vWvw

q
v{G}yv(GMIv9yv+qv9

k
!vJv(10%|v#

_QGFu@W++OGy="9AGyGO*OI.

GyGOhd4.13|ga+9JG}OGAGyJQGQjqy~y(GMGy="+(*q?Gy}gRhy?(SIPs)

|9OIGy"(GI|9OIGy(F&S}9v?Gyz(M(mm)G}OGAGAvvvvvvvvvvvvvvvvvvvvvvvvvvQGQj(W/

m2K)

Qi(I<([*(Q*D9fyvvvvvv(MIvvvvvv=vvvvvv+vvvvvv=vvvvvv,|vvvvvvjvvvvvvQqi

<9 S}"B

860.28

Qi(I<([*(Q*D9fy(MpA9F{|(F%?1000.23

Qivvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv(I<vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv([

E*RhS+9!(QGJ

y(MpA9F{|(F%?1400.22

|;Id?:

|vvgvvavv+vv9JG}OGAGyvvJvvQGQj(U-Gyvvtvv+vv}vv?)$vv,!vv}vv(PFvv+qvv?yvv~yvv(GMGyvv=vv"vv+vv(*qvv?Gyvv}vvgvvRhyvv?
Gy}Pv(QIf"O|9@W+O|h_=t?BFoQqL9QF+?hpG(IL9y+?|%(GI<T}9v?50mm.

GyMW>GyZq9FJ,GytWQj
GyvvvMvvvWvvv>GyvvvZvvvqvvv9FvvvJvvv,GyvvvtvvvWvvvQj(Laminated Vener Lumber) (LVL)(GyvvvWvvvwvvv{

4.29),h*vvgvvQavvvPyvvx<vv9Svv~GyvvZvvqvv9FvvKGyvv}vvwvvQh*vv?(Microlam),h$vv(CvvvDvvQGsvvAvvZvv9O*qvv?
k

|v#GyvMvWv>GyvZvqv9FvJv,}f
q

Gyv%vOQsvzv+v{pv,fv}vzv+v?E!vAv9Fv&.h*ovZv"vhpv,Cv;KOQFv9J
Fv(OI<vAvGv}v+vhpvAv9Fv{GyvMvWv>hyvZvtv%v9<vQG@v"vHGyv=v(yv,*v(Q*vDv9f@vJvBGyvJvQGQIhGyv]vjvb.

pvv,EIvvOiGyvvgvv}vvzvv+vv9J@vvWvvQMGyvvGvvPhYEyvv)pvvAvv9Fvv{LvvWvv>|vvTvvavvJvv?<vvavv(d300mm,Cvv~

@

o
vvgvv9yvvH$vvPgGyvvqvvAvv9Fvv{<vv9yvvQG@vv"vvHh@ovvZvvq

v
vvrh@

o
vvwvv=vvU<vv9yvvJvvQGQIyvvAvvWvvwvv{vvvAvv;

k
(Billets)|vv#

GyvvMvvWvv>Gyvv}ovvgvv9O@vvWvvwvv+vvzvv&.pvvqvv,Gyvvgvv}vvzvv+qvv9JG}LvvQi,@ovvjvva
q
vv)GyvvqvvAvv9Fvv{<vvTvv}vv9vvv?3mmCh

Qsvv9Fvvu|vv#svvWvvQGyvvMvvWvv><vv;Yvvu|vv9!vvhyvvzvv}vv9Ah@vvQRe<vvgvv]vv%vv9|vvh<vvgvv̂,<vvJvv+vvE@vvwvv(f
Cyvv+vv9pvv%vv9|vvAvv(GR*vv?.<vvgvvOFvvPm@

o
vvwvv=vvUGyvvqvvAvv9Fvv{ChGyvvtvvWvv(Q|vvgvv9

k
h@
o
vvgvv9yvvH<vv9yvv}vv+vvwvvQhh*vvryvvAvvWvvw

q
vv{
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vvvAvv;
k

ChYvvqvv9FvvK|vv#GyvvMvvWvv>Gyvv=vv"vv+vv(*qvv?<vvavv(d*vvZvv{Eyvv)26m.h$vvPgGyvv}vv9OI|vvAvvgvvOqOI
G:SvvvAvvvgvvv}vvv9:Jh@vvv"vvv9Svvv>yvvv;SvvvAvvvgvvv}vvv9dpvvv,G}fvvv}vvvOIChGyvvvgvvv(GQVChfvvv(GQVGyvvvTvvvtvvvr

GyvvDvv9!vv(*qvv?ChGyvvGvv}vv9yvv(!vv9JGyvvWvv=vvwvv+qvv?,vvv}vv9*vv}vvwvv#Cf@vvWvvjqvv{<vv96:Jvvv9yvvMvvWvv>Gyvv}ovvZvv}rvvB
@vvv}vvv9|vvv9

k
(GyvvvWvvvwvvv{4.30).h@vvvwvvv(fGyvvvgvvv(GQVGyvvvDvvv9!vvv(*qvvv?PGJGyvvv}vvvtvvvavvvhvvvvI,<vvvzFvvv"vvvJvvv?|vvv#

GyvvMvvWvv>GyvvZvvqvv9FvvJvv,qGyvvtvvWvvQjqhVvv=vvwvv?|vv#Cyvv(GMGyvvqvvAvv9Fvv{Gyvv}vv(Fvv%vv?Gyvv}ovvAvvZvv9yvv=vv?(OSB)

|v"v9Sv=v?yvAvWv+v+vOGyvTvtv(aGyv}vTvAv(*v?hGyv}v9Fvzv?hG}Q\v+qv9J.vv}v9@vGv}vhGyvgv(GQVGyvD
q
v9!v(*v?

GyvvMvvWvv=vv+vv?PGJGyvvAvvWvv=vv+vvxGyvv}vvgvvO!vv,<vv}vvQGvvv=vv?CFvv"vvJvv?|vv#GyvvMvvWvv>GyvvZvvqvv9FvvJvv,qGyvvtvvWvvQjq

hfv"v9YvQ|vgvO!v+qv?|v]vjv(_v?yvzvWv=vwv?!vqvTv%v9.hyvzvMvWv>GyvZvqv9FvJv,GyvtvWvQjiv+vQGyv}vgv9yvH
LVLSvvavvKG!vvAvvWvv9Qyvv%vv>|vv#GyvvZvv"vvr3(BS 476-7: 1997).h$vv"vv9cCvv;KOQFvv9J
|v#GyvMvWv>GyvZvqv9FvJv,GyvtvWvQj|vZv"vqv?pv,Gyv}vgv+v9Q(BS EN14279: 2004)_v=vtv9

k
yv}vOI

<t9F%9Y9yJ?yzMO|?p,VQhWF9p
q
?h|wW(p?.

(GyWw{4.29)GBW>GyZq9FJ,GytWQj.
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(GyWw{4.30)<"9A|#LW>Yq9FJ,sWQj(Finnforest Office, Boston, Lincolnshire).

OQF9JF(OIGyMW>GyZq9FJ,GytWQj:

Gyj9*?/GyAJ}+{GyWQhWGy=+8+?Gy"(Y

>q9dF9a(Y"rG:SAMOGe1)LVL/1

>q9dQ_>(Y"rG:SAMOGe2)LVL/2

>qvvvvvvv9dvvvvVvvvvvvvQhWLvvvvvvv9QFvvvvvvv+vvvvvvv?

(Lvvv9\vvvhyvvv;LvvvAvvv=vvv9QChG 8vvv9A

GC"9S>)

Lvvv9QFvvv,(Yvvv"vvvrG:SvvvAvvvMvvvOGe

3)

LVL/3
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|;Id9J:

CY"9aG:SAMOGe$,hpt9
k

yz}g+9Q(BS EN 1995-1-1: 2004).

*vGv>Cf*vgvz
q
v~GyvMvWv>GyvZvqv9FvJv,qGyvtvWvQjqyvzvAvav=v+vtv9JGyv=v"v+v(*v?<v9yvgv;|v?‘S’|v#

CFvv{G:SvvAvvgvv}vv9dGyvv=vv"vv+vv(jhGyvvgvv;|vv?‘G’|vv#CFvv{G:SvvAvvgvv}vv9dGyvvgvv9e<vvJvvTvv>(pr BS

ISO 18776).

$+9v{CI9O*q?GytWQI

*vv}vvwvv#Esvv9|vv?CVvvwvv9d|vv=vv9fm|vvDvv+vvQIh|vv=vvAvvwvvQI<vv9SvvAvvgvv}vv9dGyvvMvvWvv>GyvvZvvqvv9FvvJvv,qGyvvtvvWvvQjq

(hivv+vvQg|vv#|vv"vvAvvGvv9JGyvvMvvWvv>)yvvAvvWvv+vv+vvOCVvvwvv9d|vvTvvavvJvv?Ch|vvJvv"vv+qvv?|vv#Gyvv=vv"vv)G}Ivv9O*qvv?
GyvvtvvWvvQI.h$vvPg@vvgvv}vv{hppvvu|vv=vv9O QGSvvMvv?|vvTvvAvv(Ivv9I|vv#Yvv"vv9fvv?Gyvv}vvJvvQqvvv9J,Ivv+vvE
@vvvgvvv}vvv{pvvv+vvv%vvv9svvvWvvvQIGyvvvGvvvTvvv~GyvvvZvvvzvvv><vvv9yvvvAvvv"vvv9ivvv~|vvvhCjq|vvvOfvvv}vvv9JyvvvAvvvWvvvwvvv+vvv{Gyvvv%vvv+vvvwvvv{.
<v9:SvAvqv9OI|v#$vPgGyvAvtv"v+v?,pv{!qv&*v}vwv#E!vAv9LCVvwv9dpv9fvzv?<v"v+v(*qv9

k
hFvP

q
G<v?,h*v}vwv#Cf

@vvwvv(f!vvJvv+vvzvv?Ch|vvTvvAvvOs
q
vv?Gyvva

q
vvQaCh|vvTvvavvJvv?Ch|vvJvv"vv+vv?,!vvdvvQG

k
yvvAvv(pvvQg<vv}vvtvv9_vvhvvv=vv+vvQI

FvvvOG
k

pvvvtvvvOivvvOGGyvvvMvvvWvvv>GyvvvZvvvqvvv9FvvvJvvv,qGyvvvtvvvWvvvQjqpvvv,hsvvvBsvvvZvvv+vvvQ,|vvv9OqI|vvv%vvv}qvvv?@vvvwvvv}vvv{
Gyvvv}vvv"vvvAvvvGvvv9JG}vvvvDvvvQQhGFvvv9

k
vvvv9yvvvMvvvWvvv>Gyvvv}ovvvgvvv9vvvvUhCyvvv(GMGyvvvqvvvAvvv9Fvvv{Gyvvv}vvv(Fqvvv%vvv?Gyvvv}vvvAvvvZvvv9yvvv=vvv?

hGyMW>Gy}jQqi.

GyMW>Gy}g9vU

GyAZ"+h

*ovvZvv"qvvhGyvvMvvWvv>Gyvv}vvgvv9vvvU<vvAvvavv=vv+vvufvvOqI_vv=vvtvv9JQsvv+vvtvv?,|vv#GyvvMvvWvv><vvgvv]vv%vv9pvv(b
<vvgvv̂hYvv(:

k
Eyvv)GyvvTqvv}vv9vvv?Gyvv}vvavvzvv(<vv?.*vvAvv~w@vvzvv+vv+vv#FvvPYGyvvMvvWvv><vv9yvv}vv9ACh<vv9yvv}vvgvv9yvvGvv?

<v9yv=ovMv9Q,h*ovOhqQsv=v9yv?Svwv+v#<vav(yv&pvAvtvWqvQgEyv)svWv(QChQsv9Fvu<vTv}v9vv?Cv9<vAv?(GyvWvwv{
4.31).<vgvOPyvx@

o
vtvavhGyvZvqv9FvKGyvQsv+vtv?<v9yv}vtv9SGyv}ovQGOh@

o
vGvq

q
vrh@vzv=qvU<v;Yvusv=v{

@vvGvv}vv+vvgvv%vv9pvv,_vv=vvtvv9JhYvv(:
k

Eyvv)fvvOOGyvvavv=vvtvv9JGyvv}vvavvzvv(H.ivv9yvv=vv9
k

|vv9@vvwvv(fSvv}vv9vvv?
Gyvvavv=vvtvv9Jivv+vvQ|vvAvvTvv9h*vv?,yvvPyvvx@vvTvvAvvgvv}vv{Gyvvavv=vvtvv9JG}vvvDvvQSvv}vv9vvv?

k
,h|vv#OQFvv?GyvvGvv(OI

G}O!vv),pvv,Gyvv"vv(GI.yvvwvv#*vvGvv>Cf@ovv(GRfGyvvQsvv9FvvuIvv(dGyvv}vvQvvvRyvv}vv"vvhGyvvAvvWvv(qgGyvvPj
@vvTvv=qvv=vv&GyvvJvvQvvv9JGyvvAvvqvv9\vvzvv+qvv?.@ovvQv

q
vv>GyvvZvvqvv9FvvKfvv9OI<vvgvv]vv%vv9pvv(b<vvgvv̂<vvJvv+vvE@vvwvv(f

G@vvGvv9$vv9JG}yvv+vv9ayvvzvvavv=vvtvv9JGyvv}ovvAvvGvv9hQI|vvAvvgvv9|vvOI|vvh<vvgvv]vv%vv9yvvzvvJvvZvv(dfvvzvv)|vvtvv9h|vv?
|vvv"vvvAvvvdvvv}vvv?hyvvvAvvvMvvvqvvv+vvv̂IvvvQvvvv?GyvvvQ_vvv(<vvv?G Fvvv}vvv9yvvv+qvvv?,<vvv9yvvvQivvv~|vvv#C!vvv&IvvvAqvvv)pvvv,GyvvvMvvvWvvv>
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Gyvv}vvgvv9vvvUGyvv}vv"vvAvvdvv~@vvwvv(fG@vvGvv9$vv9JCyvv+vv9aRhLGyvvZvvqvv9FvvKGyvv}vvQvvvRj|vvAvv(GR*vv?.@ovvgvv9yvvH
_vv=vvtvv9JGyvvZvvqvv9FvvKhGyvvjvvQGApvv,|vvwvv=vvUSvv9Lvv#,Cvv~@vv"vvgvv~Svvavv(Ivv%vv9<vv9yvvQ|vv{,h@vvtvv[

q

<vvz<vvgvv9O|vvgvv+vv9Q*vv?@vv}vv%vv+vvOG
k

yvvAvvjvvzvv+vvqvv%vv9.*vv}vvwvv#@vvavv=vv+vvusvvWvv(QRLvvQpvv+qvv?|vv#GyvvMvvWvv>Gyvvtvv9Svv,Ch
_vvv=vvvtvvv?|vvv#GyvvvzvvvOGFvvv#fvvvzvvv)CIvvvOhFvvv%vvv,Gyvvvzvvv(MChfvvvzvvv)vvvvzvvv+vvv%vvv}vvv9.Ef

q
|vvvgvvvdvvv~GyvvvMvvvWvvv>

Gyvv}vvgvv9vvvUGyvv}vvTvvAvv(QOEyvv)Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI|vvZvv"vv(Y|vv#GyvvMvvWvv>Gyvva
q
vvQj(ivv9yvv=vv9

k
|vv#

GyvvZvv"vv(<vvQChGyvv=vv+vvTvv+vv?)|vv#C|vv+vvQvvv9GyvvWvv}vv9yvv+vv?ChGyvvOhdG Svvwvv"vvO*vv"vv9pvv+vv?.vvv}vv+vv9JCsvv{|vv#
GyvMvWv>Gyv}vgv9vvU@v"vAvH|v#GyvMvWv>Gyvtv9Sv,pv,Gyv}v"v9_vuGyv}vgvAvOyv?h*vAv~wGSvAv+vQGO$v9|v#
pvv"vvzvv"vvOG(Gyvv=vvAvv(:)h|vv#Cyvv}vv9!vv+vv9(GyvvRGf),pvv,Ivv+vv#@vvTvvAvv(QO|vv"vvAvvGvv9JGyvvMvvWvv>Gyvvtvv9Svv,
Gyv}vOGQ*v?|v#E!vOh!v+vTv+v9h|v9yv+vR*v9hC|v+vQvv9GyvGv"v(<v+v?hCpvQ*vtv+v?.h*vZv"qvhGyvMvWv>Gyv}vgv9vvU
GyvvMvv+vvRQG!vv,|vv#!vv(GI|vv#Cyvv+vv9a|vv]vvjvv(_vv?<vv{Ivvwvv9e|vvhsvvWvv(QLvv+vvRQG!vv+vv?fvvzvv)Gyvv(Fvv%vv+vv#.
h*vavzv)<v9yvzvwvQ(Lacquer),hyvwv#:*vGv(RGSvAvgv}v9yv&Lv9QFv+v9

k
|v#Ohf|vgv9yvGv?Iv9pvdv?

|T=t9

k
}f
v

GyM+RQGf<a=+gA&G}S9S+?:*A}Aqh<9yO*}(|?.

(GyWw{4.31)@Z"+hhC!(GYGBW>GCg9vUGCg+9Qj.
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sv+v9Sv9JGyvzv(MGyv}vgv+v9Q*v?2440 x 1220 mm,hsvO*v"vAvH<vgv̂Gyv}vZv"vgv+v#Cyv(GIv9
svvv+vvv9Svvv9@vvv%vvv9IvvvAvvv)3050 x 1525 mmChIvvvAqvvv)Cvvvv=vvvQ|vvv#Pyvvvx<vvvtvvvzvvv+vvv{.h@vvvAvvvQGhMSvvv}vvv9vvvv?

Gyvvzvv(Myvv;SvvAvvgvv}vv9dpvv,GyvvAvvWvv+vv+vvOGyvvgvv9Oj<vv+vv#4mmhIvvAqvv)25mm,|vvhC!vv&@vvAvv(GpvvQ
Cy(GMCQb

q
!Rh:

k
IA)1.5mm}iQGVL9Y?.

pvvv,cvvv{
q

GyvvvAvvvZvvv"vvv+vvvrG}hQh<vvv,yvvvzvvvJvvvQ*vvvuyvvv}vvv(GOGyvvv=vvv"vvv9A(BS EN 13501-1: 2007),

pvv{f
q

Cyvv(GMGyvvMvvWvv>Gyvv}vvgvv9vvvUivv+vvQGyvv}vvgvv9yvvGvv?@vvJvvtqvvufvv9OIk@vvtvv(*vv}vv9
k

yvvzvvZvv"vvr$vv(GyvvZvv"vvr
D-s2,d0,<vv9SvvAvvDvv"vv9AGSvvAvvgvv}vv9yvv&vvvzQ\vv+vv9JIvv+vv#*vvwvv(fGyvvAvvtvv(*vv~$vv(GyvvZqvv"vvr(DFL-s1)

(GfvvAvv}vv9OG
k

fvvzvv)Svv}vv9vvv?O!vv+vv99mmhvvvDvv9pvv?O!vv+vv9400kg/ m3h|vvDvv=qvvAvv?fvvzvv)CSvv9S@vvJvvAvv,
ivv+vvQsvv9<vv{yvv;IvvAvvQGb]GyvvZvv"vvrA1Ch[A2|vv#OhfpvvGvv(I$vv(GFvv+qvv?.@vvQ@vv=vvbGyvvAvvZvv"vv+vvqvv9J
GyD9!(*?‘s’h‘d’<{YOGQGyOL9fhsa+QGJGyz

q
%>).

OQF9JGyG(OI

*vvZvv"vvrGyvvMvvWvv>Gyvv}vvgvv9vvvU_vv=vvtvv9
k

yvv}vvdvv%vvQgGyvvgvv9ehLvvZvv9FvvZvv&Gyvvqvv+vvR*vv9Fvv+vv?(BS EN

313-1: 1996).hGyvvMvvZvv9Fvv[Gyvv}vvqvvAvv9Ivv+qvv?$vv,Vvvwvv{Gyvv=vv"vv+vv?hGyvvO*vv}vv(|vv?h_vv=vv+vvgvv?GyvvTvvavvK.
@vvJvvO

q
OO*vv}vv(|vv?GyvvMvvWvv>Gyvv}ovvgvv9vvvU<vvWvvwvv{vvv=vv+vvQ<vv(GSvvavv?Yvv"vvrGyvvQ<vvbyvvzvv}vv9OqIGyvv;Yvvtvv?

Gyvv}vvTvvAvvgvv}vvzvv?.h*vvQGhM$vvPG|vv#GyvvZvv"vvr1hIvvAqvv)GyvvZvv"vvr3G}vvvDvvQO*vv}vv(|vv?
k

(BS EN

314-2: 1993),GyvPj*v}vwv#Cf*vTvAvgv}v{Lv9QFv+v9
k

|v#OhfCf@vAvqvw
q
vx_v=vtv9@v&,VvQ*vav?

Cf*w(fGyMW>!qT&*A}Aqh<9yOq*}(|?Ch|J}+q9
k

<Ww{|"9S>|#GyAO$(Q.

CY"9aGyQq<byzMW>Gy}g9vU:

GyZ"r1VQhWF9p?(|"9S>y;SAg}9dGyOGLz,).

GyvZv"vr2VvQhWQ_v=v?(@vav=v+vtv9JLv9QFv+qv?|vJv}v+qv?,LvzvrG vvTv9AGyvMv9QFv,Ch
@JB@ja+9JGyTt(afz)S=+{Gy}D9d).

GyZ"r3VQhWL9QF+?(|gQVyg(G|{GyatUy}OI_(*z?).

@vgvO
w

QG@v"vGv9JGyvqv+v"v(dpv(Q|v9yvO$v+vOG}vvDvQGSvAvgv}v9:
k

pv,GyvMvWv>Gyv}vgv9vvUG}vvDvQ
O*vv}vv(|vv?

k
.C|qvv9GyvvMvvWvv>Gyvv}vvgvv9vvvUGyvv=vvJvvQj(BS 1088-1: 2003)pvv%vv(|vvQv

q
vv>|vv#LvvWvv>

|vvAvv(SqvvbGyvvO*vv}vv(|vv?|vvjvvQqik<vvQG@vv"vvHGyvvqvv+vv"vv(yvv+vvxChGyvv}vv+vv;|vv+vv#vvvvpvv(Q|vv9yvvO$vv+vvO.hGyvvMvvWvv>

Gyvv}ovvgvv9vvvUGyvv=vvJvvQjGyvv}vvgvv+vv9Qj|vv"vv9Svv>yvvzvvQ_vv(<vv?Gyvv}vv"vvAvvdvv}vv?ChGyvvAvvgvvQqVGyvvOGFvv~yvvzvv}vv9A

Gyvvvv}vvvv9yvvvvKChGyvvvvgvvvvPH.@
o
vvvvzvvvvZnvvvvuGyvvvvOQFvvvv9JG}O!vvvv)|vvvv#GyvvvvMvvvvWvvvv>Gyvvvv}vvvvgvvvv9vvvvvU<vvvvQG@vvvv"vvvvGvvvv9J
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Gyvv}vv+vv;|vv+vv#vvvv*vv(Q*vv9pvv(Q|vv9yvvO$vv+vvOCh*vv(Q*vv9pvv(Q|vv9yvvO$vv+vvO.hGyvvgvv;svv?<vv+vv#GyvvO*vv}vv(|vv?Gyvvavv=vv+vvgvv+vv?
yvzvMvWv>\vO

q
GyvqvavQ*v9JGyv}vMvQq<v?yvzvMvWv>hYv"vrG:SvAvgv}v9dGyvPj*v}vwv#Cf*ov"vTv>

Ey+&GyMW>Gy}g9vU|(Yqq?p,Gy}g+9Q(DD CEN/TS 1099: 2007).

@vvAvvzCvvQFvv(OIGyvvMvvWvv>Gyvv}vvgvv9vvvUvvvPyvvx<vvgvvOO_vv=vvtvv9@vv&[Qsvv9Fvvtvv&]yvvzvvJvvZvv(dfvvzvv)
Svv}vv9vvv?|vvgvv+vv"vv?,hcvvQhaSvvavvKGyvvavv=vvtvv?GyvvMvv9QFvv+vv?GyvvAvv,@vvAvvQGhM|vv#GyvvtvvQ*vv>|vv#Gyvvwvv}vv9d
|vvQhQG

k
<vv9yvvgvv+vv(HGyvvdvv9$vvQIGyvvAvv,@vv~qEYvv;Ivv%vv9Eyvv)GyvvwvvDvv+vvQGyvvgvv+vv(H.h@vvAvv(GpvvQ|vvgvv9yvvGvv9J

@a=

q
u|Z"g+q9

k
yAJT+#O*}(|?GyMW>h|t9h|A&yzJQ*u.

*vvvv(YqvvvvrGyvvvv}vvvvgvvvv+vvvv9QGyvvvv=vvvvQ*vvvvavvvv9!vvvv,G}hQh<vvvv,(BS EN 635: 1995)Lvvvv}vvvvTvvvv?CYvvvv"vvvv9a
yvvzvvgvv+vv(HGyvv}vvTvv}vv(M<vv%vv9(|vv#EhIhIvvAvv)IV),hpvvtvv9

k
yvvAvv"vv9svv[Fvv(OI|vvdvv%vvQGyvvTvvavvK;

pvv9yvvZvv"vvrE$vv(|vv#Ohffvv+vv(Hfvvzvv)SvvavvJvv&fvv}vvzvv+vv9
k
.h$vv,@vvAvvgvvz

q
vvu<vv9yvvMvvWvv>Gyvv}vvgvv9vvvU

GyvvPjSvvavvJvv&|vv#GyvvMvvWvv>Gyvvtvv9Svv,hGyvvMvvWvv>Gyvvzvv+qvv#pvv,Gyvv}vvgvv+vv9Q(BS EN 635: 1995)

GyGRA2hGyGRA3fz)GyA(Gy,.

h*vvJvvO
x

OGyvv}vvgvv+vv9Q(BS EN 636: 2003)|vv(GYvvqvv9JCOGAGyvvMvvWvv>Gyvv}vvgvv9vvvUGyvvPj
Sv+vTvAvgv}v{pv,cvQhaGyvQ_v(<v?ChGyvGvqv9a,ChLv9QFv+v9

k
,|vtv9<v{|vgv9*v+vQ|vtv9h|v?GyvAvQG<vb

hGyO*}(|?<9y"T=?Ey)GyAJz
q

{Gy=+(y(F,.

cvQhaYv"vrG:SvAvgv}v9dGyv=v+v(yv(Fv,(GyvZv"vrGyvMvavQSv9<vtv9
k
):SvAvgv}v9dGyvMvWv>

Gy}g9vU:

Y"rG:SAg}9d1cQhaF9p?(|JA(iGyQ_(<?Gy(Sa,Cs{|#10%).

Y"rG:SAg}9d2cQhaQ_=?(|JA(iGyQ_(<?Gy(Sa,Cs{|#18%).

Y"rG:SAg}9d3cQhaL9QF+?(|JA(iGyQ_(<?Gy(Sa,Cv=Q|#18%).

h@vvv(GpvvvuCYvvv"vvv9aG:SvvvAvvvgvvv}vvv9dGyvvv=vvv+vvv(yvvv(Fvvv+vvv?$vvvPgCYvvv"vvv9aG:SvvvAvvvMvvvOGepvvv,Gyvvv}vvvgvvv+vvv9Q
Gy=Q*a9!,G}hQh<,(BS EN 1995-1-1: 2004).

vvvPyvvx*vvAvv]vv}qvv#Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 636: 2003)!vvdvv9e@vvZvv"vv+vvr
*vvgvvAvv}vvOfvvzvv)|vvAvv9!vv?,hYvv;<vv?GyvvMvvWvv>Gyvv}vvgvv9vvvU<vv"vv9Akfvvzvv)GLvvAvv=vv9QGJGyvvJvv"vv,.*vvZvv"vvr
GyvvvMvvvWvvv>Gyvvv}vvvgvvv9vvvvU<vvv"vvv9Afvvvzvvv)vvvv(O|vvv#CQ<vvvgvvv?CFvvvRGA*vvvJvvvOqO|vvvAvvv9!vvv?h|vvvgvvv9|vvv{GyvvvJvvv"vvv,
<vvv9:@vvvGvvv9$vvv+vvv#Gyvvvavvv(yvvv,hGyvvvgvvvQ\vvv,.h*vvvGvvv>Cf@vvv(Svvv~Cyvvv(GMGyvvvMvvvWvvv>Gyvvv}vvvgvvv9vvvvU_vvv=vvvtvvv9

k

:SAg}9y%9Gy}R|h,pz;SAg}9dGy="+(j<vvvv‘S’hy;SAg}9dGyg9e<vvvv‘G’.
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G:SAg}9:J

@vvTvvAvvgvv}vv{vvv}vv+vv9Jvvv=vv+vvQI|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvUpvv,Yvv"vv9fvv?Gyvv=vv"vv9Ayvv}vvAvv9!vvAvv&h@vvgvvOqO
GSvAvgv}v9:@v&hLv(GYv&Gyv=vZvQ*qv?.h*ovTvAvqv9O|v#|vAv9!v?GyvMvWv>Gyv}vgv9vvUpv,Gyvtv[yvZv"v9fv?
fvv(GQVGyvvMvvWvv>Gyvv}vvgvv9vvvUPGJGyvv}vvtvvavvhGyvvZvv"vvOhsvv,,hGyvvgvv(GQVPGJGyvv}vvtvvavvhvvvvI

GyvvAvv,*vvWvvw
q
vv{GyvvMvvWvv>Gyvv}vvgvv9vvvUpvv+vv%vv9GyvvWvv=vvwvv?G}Svv9S.h*vv}vvwvv#@vv(yvv+vvOFvvTvv9AIRGFvvOI

<vAvWvwv+v{GyvMvWv>Gyv}vgv9vvUpv,Vv=vwv?|vAv}v(qFv?.h*v}vwv#Cf@vZv"vhGyvgv(GQVGyvZv"vOhsv+v?
|v#GyvMvWv>Gyv}vgv9vvU !vWv9AGyvTvtv(aGyv}v9Fvzv?ChGyv}vtv(qSv?vv}v9pv,GyvWvwv{4.32.C|qv9

G}yvv(GMGyvvTqvvavvJvv+qvv?Gyvv}vvtvv(qGIhGyvv}vvGvv%vvOI,GyvvAvv,*ovvzvvZvvupvv+vv%vv9GyvvMvvWvv>Gyvv}vvgvv9vvvUhGyvvMvvWvv>
Gyvvvzvvv+qvvv#<vvvWvvvwvvv{|vvvAvvv(GYvvv{yvvv+vvvgvvv}vvv{vvvvgvvv(GQVIvvvQaIChT,pvvvAvvvjvvvavvv,|vvvGvvv9RGJCvvvv=vvvQ,

vv%v+v9vv{G}Q\v+qv9J,|v#Gyvgv(GQVGyvD
q
v9!v(*qv?|v#GyvMvWv>GyvavQjqGyvAvtvzv+vOj<v9yvgv}vu!vqvTv&

|vhCyv(GM|vDv=qv?fvzv+v%v9<v}vTv9|v+vQ.vvPyvx*v}vwv#Cf@vTvAvgv}v{|vDv{$vPgGyv(IvOGJGyv=v"v+v(*v?
yvvAvvWvvwvv+vv{GyvvTvvtvv(aGyvv}vv9Fvvzvv?ChyvvAvvWvvwvv+vv{$vv+vv9vvv{GyvvTvvtvv(aPhGJGyvvavv+qvv9JChGyvv}vvtqvv(Svv?
(GyvvvWvvvwvvv{4.32).vvvvDvvv+vvvQG

k
|vvv9*vvvTvvvAvvvgvvv}vvv{GyvvvMvvvWvvv>Gyvvv}vvvgvvv9vvvvU<vvvTvvv}vvvx8vvvv10mmvvvv}vvv9OI

@vvjvvavv+vv?pvv,Gyvv%vv+vv9vvv{G _vv9Q*vv?GyvvMvvWvv=vv+qvv?,hpvv,CVvvwvv9dG}SvvtvvrGyvv}vvgvvtqvvOI|vvDvv{Gyvvtpvv=vv9H.
@vvTvvAvvgvv}vv{Gyvv}vv(GOGyvv}vvAvvO!vv+vv?GyvvGvv(OI|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvUfvvzvv)!vvavv9bhGSvvhvvvtvv(Gyvv>
yZ>

x
GyMQS9!?p,Gy}(sh.

GyWw{4.32G:SAg}9dGy="+(jyzMW>GCg9vU
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GyMW>Gy}g9vUPhGy"(GI

|vvv"vvvAvvvGvvv9JGyvvvMvvvWvvv>Gyvvv}vvvgvvv9vvvvUPjGyvvv"vvv(GIGyvvv}vvvgvvv+vvv9Qj$vvv,Gyvvvzvvv(MGyvvvwvvvAvvvzvvv,hGyvvvzvvv(M
GyvvQsvv9Fvvtvv,.*vvZvv"vvhvvv;Gyvv"vv(fvv+vv#|vv#!vv(GI|vv#VvvQGFvvKGyvvMvvWvv>Gyvvzvv+qvv#|vvJvvWvv(Ifvv9OIk<vv+vv#
_v=vtv?Ch_v=vtvAv+v#(GyvWvwv{4.33).h*vAvQGhMfvQVVvQGFvKGyv"v(GIpv,Gyvzv(MGyvwvAvzv,<v+v#
7h30mm,yvvwvv#vfvvQ\vv%vv9pvv,Gyvvzvv(MGyvvQsvv9Fvvtvv,h$vv(G}vvvDvvQ@vvwvvzvvqvv?*vvtvv{

w
fvv#7mm,

h$vv,|vvjvvQqGI<vvwvv9|vvzvv%vv9<vvWvvwvv{|vvAvv(GYvv{.hvvv}vv9$vv(GyvvJvv9dpvv,GyvvMvvWvv>Gyvv}vvgvv9vvvU,@vvwvv(f
G@vvGvv9$vv9JG}yvv+vv9a|vvAvvgvv9|vvOIk|vv#_vv=vvtvv?Eyvv)CLvvQi.|vvgvvdvv~GyvvMvvWvv>Gyvv}vvgvv9vvvUPjGyvv"vv(GI
|vvjvvQqi<vvzvv(GYvvu|vv#*vv(Q*vv9pvv(Q|vv9yvvO$vv+vvO|vv"vv9Svv=vv?yvvzvvAvvavv=vv+vvtvv9JGyvvOGLvvzvv+vv?pvvtvvb.*vv=vvzvvksvv+vv9S

Gyvvvzvvv(MGyvvv}vvvgvvv+vvv9Qj1220&2440<vvvTvvv}vvv9vvvv?@vvvAvvvQGhM|vvv#12Eyvvv)25mm,<vvv9yvvvQivvv~|vvv#
@v(p

q
vQCyv(GMCvv=vQ<vTv}v9vv?@vZv{Eyv)45mm.*v}vwv#E!v%v9AGyvzv(MGyvwvAvzv,q<vav+vrhGSvh
|vvv#GyvvvMvvvWvvv>GyvvvRLvvvQpvvv,ChGyvvv(QbChGyvvvtvvvWvvvQGyvvvzvvvOGFvvv"vvv,/Gyvvv=vvv;SvvvAvvv+vvvwvvv,yvvv;SvvvAvvvgvvv}vvv9dpvvv,
G}Cvvv9KGyvvvDvvv9<vvvB.h$vvv"vvv9cC!vvv(GY|vvvMvvvAvvvzvvvqvvv?fvvv#Gyvvv}vvv"vvvAvvvGvvv9JGyvvv}vvvgvvv+vvv9Q*vvv?,|vvv"vvv%vvv9GyvvvMvvvWvvv>
Gy}g9vU|hQi(IGyq+"(y+xCh<(y+TA+Q*#Ch!(GI|#y(M!W9QIGyMW>.

(GyWw{4.33)GBW>GCg9vUPhGy"(GI.
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G}y(GMGyJ=+=+q?

@vgvQqaG}yv(GMGyvMvWv>GyvJv=v+v=v+v?fvzv)C!v%v9|v(GOyv(Iv+qv?@v"vAvH|v#Iv=v+v=v9JGyvMvWv>
ChGyvvvwvvvAqvvv9fChGyvvvtvvv"vvv>Chivvv+vvvQ$vvv9|vvv#Gyvvv}vvv(GOGyvvvTvvv+vvvzvvv(yvvv(R*vvv?GyvvvMvvvWvvv=vvv+vvv?@vvvJvvvBGyvvv]vvvjvvvb
hGyvvvJvvvQGQI.h*vvv}vvvwvvv#Cf@vvvwvvv(fIvvv=vvv+vvv=vvv9JGyvvvMvvvWvvv>fvvvzvvv)Vvvvwvvv{svvvWvvv(Q|vvvTvvva

q
vvvJvvv?Yvvvjvvv+vvvQI

<vTv}v9vv?|v(IqvOI,h<vz<vgv9O|vJvOqOI|vTv=vtv9
k

(Flakes)ChIv=v+v=v9JYvjv+vQI!v9@vGv?|v#LvQG_v?
GyvvMvvWvv>ChVvvQGFvvKLvvWvv>|vvAvv(Svvavv?Gyvvtvv+vv9S,ChIvv=vv+vv=vv9J!vv9fvv}vv?!vv9@vvGvv?<vvWvvwvv{fvvQ\vv,
|vv#GyvvtvvavvhhGyvvTvvJvvHhGyvvJvvqvvQhGyvvZqvv"vvqvvQI<vv9yvv}vv"vvWvv9QhG}OhGJG}LvvQi!vvWvv9QIChQsvv9svv9J
ChpvAv9Fv{(BSEN309: 2005).h*v}vwv#Cf@vwv(fG}yv(GM|v"vAvdv}v?Gyv=v"v+v?Lv;dSv}v9vvAv%v9
Ch|vvv#|vvvAvvvgvvvOOIGyvvvavvv=vvvtvvv9J.@vvvZvvv"vvvhCyvvv(GM!vvvWvvv9QIGyvvvMvvvWvvv>hG}yvvv(GMGyvvvJvvv=vvv+vvv=vvv+vvv?Gyvvv}vvvjvvvQqGI
<vv9 Svv}vv"vvB|vv#VvvQ*vvJvv9JLvvWvv=vv+vv?|vvhQG@vv"vvHhQG<vvbESvv}vv"vvAvv,fvvzvv)GyvvAvv(Gyvv,.C|vv9yvv(M
GyvvqvvAvv9Fvv{Gyvv}vv(Fvv%vv?Gyvv}vvAvvZvv9yvv=vv?pvv+vvZvv"vvh|vv#svvWvv(QLvvWvv>vvv=vv+vvQIh*ovvZvv"vvrpvv,Gyvv}vvgvv+vv9Q
Gy=Q*a9!,G}hQh<,(BS EN 300: 2006).

Cy(GMGyWQGFKGyMW=+?(Cy(GM!W9QIGyMW>)

GyAZ"+h

@

o
vvZvv"vvhCyvv(GM!vvWvv9QIGyvvMvvWvv>|vv#!vvqvv9*vv9JGyvvMvvWvv>Ch!vvqvv9*vv9J@vvWvvP*vv>CVvvGvv9Q

Gyvvjvv9<vv?GyvvAvv,@ovvJvv(qdEyvv)VvvQGFvvKLvvWvv>,Cvv~@ovvGvvq
q
vvrh@

o
vvOQqL<vvJvvTvv>IvvGvv}vv%vv9.@vvjvvavv)

GyvvWvvQGFvvK<vv;Yvvu<vv"vvTvv=vv?8%|vv#hR!vv%vv9@vvtvvQ*vv=vv9
k

Cvv~@
o
vvWvvw

q
vv{Eyvv)Cyvv(GM(GyvvWvvwvv{4.34).

@vvWvvw
q
vv{VvvQGFvvKGyvvMvvWvv>E|qvv9fvvWvv(GFvv+vv9

k
pvvAvvgvvavv,Cyvv(GIvv9

k
<vv}vvtvvavvhfvvQ\vv,|vv"vvAvvdvv~Ch@vv(RqY

<vJv+vE@vwv(fGyv}v9OIGyvMvWv"v?pv,Gyv}vQvvRhGyvWvQGFvKG}!vgv~fv"vOGyvTvavKyvzvJvZv(dfvzv)
|vv"vvAvvH

m
CvvvDvvQ!vvgvv(|vv?.<vvgvvOPyvvx@vv]vvjvvbG}yvv(GMh@vvgvv9yvvH<vv9yvvJvvQGQI<vv+vv#Yvvqvv+vvJvvAvv,|vvwvv=vvU

<vvvOQFvvv?IvvvQGQI200 oC.@vvvtvvv[

qG}yvvv(GMpvvv,Gyvvv"vvv%vvv9*vvv?h@vvv"vvvgqvvv~Svvvavvv(Ivvv%vvv9,Cvvv~@ovvvQRe.pvvv,
fvv}vvzvv+vv?|vvgvv9yvvGvv?@vv"vvAvvHVvvQ*vvavv9

k
|vvAvv(GYvv;

k
|vv#yvv(M!vvWvv9QIGyvvMvvWvv><vvTvv}vv9vvv?3vvvv6mm

<Zt{Gy}R*HI(d|OIQF9JI9QI.

Gyvvvtvvv+vvv9Svvv9JGyvvv}vvvgvvv+vvv9Q*vvv?yvvv~yvvv(GM$vvv,2440 x 1220 mmh2750 x 1220 mmh

3050 x 1220 mmh3660 x 1220 mm,|vvvhSvvv}vvv9vvvv?CvvvvDvvvQVvvv+vvv(fvvv9
k

@vvvAvvvQGhM<vvv+vvv#12

mmh38mm,|hC!&@A(GpQCy(GM<t+9S9JCv=QhS}9v9J<OAG
k

|#2.5mm.

@vvvZvvv"vvvhCyvvv(GM!vvvWvvv9QIGyvvvMvvvWvvv><vvv9yvvv=vvvDvvvu|vvv#_vvvQ*vvvu<vvvDvvvu|vvvR*vvvH|vvv#VvvvQGFvvvKLvvvWvvv=vvv+vvv?
hQG@vv"vvHfvv=vvQsvv9yvv>Eyvv)yvv(M|vvAvv(GYvv{,yvvwvv#pvv,$vvPgGyvvavvQ*vvtvv?@vv(Fqvv&VvvQGFvvKGyvvMvvWvv>
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iv9yv=v9
k

<vRGh*v?sv9Fv}v?<v9yv"vTv=v?Eyv)hFv&Gyvzv(M,pvAvAv(yvO<vPyvx|v9OIC\vgvr.@vZv"qvrCyv(GM
!vWv9QIGyvMvWv>Gyv}vWvwvzv?<v9yv=vDvupv,CQ<vhOQFv9JFv(OIhpvtv9

k
yvwvDv9pvAv%v9,hpv+v}v9Efvv9!vB

|Z}A?Ch@AMzz%9@G9h*rC!=(<+?.

(GyWw{4.34)Y"hCy(GM!W9QIGBW>hC!(Gf%9GCg+9Q*?.

G}!(GY

@vgvAv}vOO*v}v(|v?Cyv(GMGyvMvWv>GyvJv=v+v=v+v?fvzv)Gyv;YvuGyvQG@v"vGv,.*ovTvAvgv}v{vvDv+vQ|v#
E!vAv9LGyv}v}vzvwv?Gyv}vAvJvOIQG@v"vHGyv+v(Q*v9pv(Q|v9yvO$v+vO,|vhCf

q
G}Yv"v9aGyv}vtv9h|v?yvzvQ_v(<v?

@

o
vvZvv"vvh<vvQG@vv"vvHGyvv}vv+vv;|vv+vv#vvvv*vv(Q*vv9pvv(Q|vv9yvvO$vv+vvOChGyvvqvv+vv"vv(dpvv(Q|vv9yvvO$vv+vvO.@vvtvvTqvv~Gyvv(GM
GyvvMvvWvv>GyvvJvv=vv+vv=vv+qvv?Eyvv)Svv=vvgvv?C!vv(GY|vvQ|qvvRI<vv9}yvv(Gfhpvvtvv9

k
yvvzvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,

(BS EN 312: 2003)h<vvJvvTvv>G}Ivv}vv9dGyvv}vvAvv(s
q
vvgvv?hGyvvWvvQhWGyvv=vv+vv8vv+vv?.*vvJvvOqOGyvv}vvgvv+vv9Q

|vvAvvavvzvv=vv9JGyvvMvvZvv9Fvv[Gyvv}vv+vvwvv9!vv+vvwvv+vv?hsvv9<vvzvv+vv?G:!vvAvvqvv9NhvvvPyvvxG!vv=vvgvv9KGyvvqvv(Q|vv9yvvO$vv+vvO.
h*JOqOQ|Ry(!,G}hdGyAJ}+{,hGyz(fGyD9!,*JOOVQhWGyQ_(<?.
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OQF9JF(OICy(GMGyMW>GyJ=+=+?:

Gyj9*?/GAp}{GyWQhWGy=+8+q?GyQ|(RGyz(!+q?Gy"(Y

GSAg}9df9eF9p?C<+^,C<+^CRQbP1

@Qv+=9JOGLz+?F9p?C<+^CRQbP2

i+Q>q9dQ_=?C<+^CL]QP3

>q9dF9p?CYqQ,CYqQCRQbP4

>q9dQ_=?CYqQ,CYqQCL]QP5

Ph;}q{f9dm,>q9dF9p?CYqQCRQbP6

Ph;}q{f9dm,>q9dQ_=?CYqQCL]QP7

OQF9JF(OIG}y(GMGyJ=+=+q?Gy}Wwz?<9y=Du:

ES|Z}B|=D(b:y(M<wD9p?O!+9550kg/ m3.

ETC!9<+>|=D(s?:y(M<wD9p?|Z}A?O!+9550kg/ m3.

ESL|Z}B|=D(bLq+r:y(M<wD9p?Cs{|#550kg/ m3.

ESLC!9<+>|=D(s?Lq+q?:y(M<wD9p?|Z}A?Cs{|#550kg/ m3.

(*G>Cf@w(fyzOQF?ET|9OIp(bGyAG9h*r<T}x5mmfz)G}s{.

Ef
v

Cyv(GM!vWv9QIGyvMvWv>Gyv}vgv+v9Q*v?|v9Yqv?yvzvQ_v(<v?h@vTvAvGv+v>yvAv=vO:JGyvQ_v(<v?.
hEf@vjv+qvQG

k
svOQg10%pv,GyvQ_v(<v?Sv+vR*vOfv9OIpv,_v(dGyvzv(MhfvQ\v&<v"vTv=v?0.13%

hpvvv,Svvv}vvv9vvvvAvvv&<vvv"vvvTvvv=vvv?3.5%.vvvv}vvv9*vvvGvvv>Cf:@vvvAvvvgvvvQqVG}Yvvv"vvv9aGyvvvGvvv9p
q
vvv?|vvv#$vvvPg

G}yvv(GMEyvv)GyvvQ_vv(<vv?IvvAvv)pvv,CCvv"vv9AGyvvAvvWvv+vv+vvO.C|qvv9G}Yvv"vv9aGyvvAvv,@vvAvvJvv}qvv{GyvvQ_vv(<vv?pvv%vv,
|vvtvv9h|vv?yvvzvvAvvQ_vv+vv>Gyvvgvv9QVhGyvvQ_vv(<vv9JGyvv"vvTvv=vv+vv?GyvvAvv,@vvR*vvOfvvzvv)8.5%.hfvvzvv)vvv{

q

Iv9d,:*vGv(R@vgvQ*v̂Cjqyv(M|v#!vWv9QIGyvMvWv>yvAvQ_v+v>_v(*v{G}|vO,}f
q

$vPg
G}y(GMvz%9fQ\?y%G(eGyqaQ*9JGyQ_>.

vv{
q

Cyv(GM!vWv9QIGyvMvWv>iv+vQGyv}vgv9yvGv?$v,|v#GyvZv"vr3pv,|v9*vAvgvz
q
vu<v9!vAvWv9Q

Gyvzv%v>(BS 476-7: 1997).iv+vQC!qv&*v}vwv#|vgv9yvGvAv%v9<vJv+vE@vJvtqvu|vAvavz
q
v=v9JGyvZv"vr1

<v{\v9pv9Jvv+v}v+v9Fv+qv?CCv"v9AGyvAvZv"v+vh,Ch@vWvQ*v=v%v9<v%v9,ChGSvAvgv}v9dO$v9!v9JG!vAvqv9Lv+qv?.vv}v9
*vvv}vvvwvvv#vvvvPyvvvxG:Q@vvvtvvv9A<vvv%vvv9Eyvvv)GyvvvZvvv"vvvr0.Ef

v
@vvvtvvv(*vvv~G}OGAG}hQh<vvv,qyvvvzvvvJvvvQ*vvvupvvv,

GyvvWvvQhWGyvv}vv(Yqvvqvv?pvv,Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 13986: 2004)<vv9yvv"vvTvv=vv?
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}yv(GM!vWv9QIGyvMvWv>iv+vQGyv}vgv9yvGv?hPGJGyvwvDv9pv?GyvO!v+v9600kg/ m3,hSv}v9vv?O!v+v9
9mm$vvv(GyvvvZvvv"vvvrD-s2, d0<vvv9yvvv"vvvTvvv=vvv?yvvv;SvvvAvvvgvvv}vvv9dpvvv,ivvv+vvvQG}Q\vvv+qvvv9J,hGyvvvZvvv"vvvr

DFL-s1, d0<9y"T=?y~Q\+q9J.

Cvvv}qvvv?|vvvGvvv9dhGSvvvh|vvv#E!vvv%vvv9AGJsvvvWvvvQGyvvvMvvvWvvv>,Gyvvv}vvv|SvvvU/Gyvvv}vvvavvvzvvv,,hGyvvv(Qb
hGyvvzvvOGFvv#(<vv,pvv,Svv,Chpvv+vvzvv~|vv#Gyvvqvv+vv"vv(dChGyvv}vv+vv;|vv+vv#ivv9yvv=vv9

k
)|vvAvv(pvvQIvvv}vv"vvAvvGvv9J

|vvgvv+vv9Q*vv?.vvv}vv9Cf
q

Gyvvtvv+vv9Svv9JGyvv}vvtvvZvv(Yvv?Svvzvvqvv9
k

|vvAvv(GpvvQI<vv9yvvJvv(GaGyvv}vv"vv9Svv=vv?.*vv}vvwvv#Cf
@vvwvv(fCyvv(GM!vvWvv9QIGyvvMvvWvv>Gyvv}vvZvv"vvqvv?yvv~Q\vv+vv9JGyvv}vv"vvRyvv+vv?,<vvTvv}vvx18Ch22mm

fvv9OI,|vvQ<qvvgvv?GyvvJvv(GaCh|vvzvvTqvv"vv?Ch|vvJvvRqRI[PGJ|vvGvvQG*vv?].@vvwvv(fCYvv"vv9aG}Q\vv+vv9J
GyZq"9f+q?f9OI<T}9v?38mmp}9p(b.

G:SAg}9:J

@vTvAvgv}v{vv}v+v9Jvv=v+vQI|v#Cyv(GM!vWv9QIGyvMvWv>pv,Yv"v9fv?G}Cv9K.*ovZv"vhvvDv+vQ
|vv#G}Cvv9KGyvv}vvTvvavvKGyvv(Fvv(g(Flat-Pack)Gyvv}vvZvv"vv(Y*vvOh*vv9

k
|vv#Cyvv(GM!vvWvv9QIGyvvMvvWvv>

Gyvv}vvzvv=vvTvv?<vv9yvvtvvWvvQIChGyvv}vvO$vv(!vv?.h*vv}vvwvv#hYvv{Cyvv(GMGyvv"vvWvv9QI<vvWvvwvv{pvv9fvv{<vv9SvvAvvgvv}vv9d
yvv(Gyvv>Cyvv(GMGyvv"vvWvv9QIGyvvMvvWvv=vv+vv?Gyvv}vvROhFvv?G}Svv"vv9fhyvv(GRe@vvQvvv+vv>Lvv9Yvv?|vvAvv"vv(qfvv?.pvvqvv,
G}|vv9vvv#GyvvAvv,*vvAvv(svvhCf@vvwvv(f|vvQ@vvqvvgvv?GyvvQ_vv(<vv?*vvGvv>GSvvAvvgvv}vv9dG}yvv(GM|vv#GyvvZvv"vvr
Gyvv}vvtvv9heyvvzvvQ_vv(<vv?.*vvTvvAvvgvv}vv{Svv(bGyvv}vv"vv9RdGyvv}vvJvvz

q
vv,vvv}vv+vv9Jvvv=vv+vvQI|vv#Cyvv(GM!vvWvv9QI

GyvvMvvWvv>Gyvv}vvZvv"vvqvv?yvv~Q\vv+vv9J}!vv%vv9|vv"vv9pvvTvv?|vv#Ivv+vvEG}Svvgvv9Q|vvtvv9Q!vv?|vvhGyvvMvvWvv>
GyvvavvQjGyvvAvvtvvzvv+vvOjGyvv}vvzvvTvv#hGyvv}vvJvvRqR.h*vvGvv>Cf@vvwvv(f|vvQGvvvRGyvvgvv(GQVGyvvDvv9!vv(*vv?fvvzvv)
|vvTvv9pvv?450h610mmvvvJvvO

q
CsvvZvv)<vv9yvv"vvTvv=vv?yvv~yvv(GMGyvvAvv,Svv}vvwvv%vv918/19h22mm

fvzv)GyvAv(Gyv,.h*vGv>Cf@vwv(fGyvJv(Ga
q

|vzvTv"v?h|vJvRqRICh|vTv"v(OI<v9yvwv9|v{,hsv+v9S

Gyvvzvv(MGyvv}vvgvv+vv9Qj2400&600mm.C|qvv9G}Q\vv+qvv9JGyvv}vvMvvZqvvZvv?yvv~fvv}vv9dGyvv}vvGvv%vvOI
hvvPyvxCQ\v+v9JG}SvavKGyv}vTvAv(*v?,hCVvjv9dGyvAvWv+v+vOpv+vGv>Cf*vTvAvgv}v{yv%v9GyvZv"vr
Gyv=v"v+v(jGyv}ovtv9heyvzvQ_v(<v?.@v(pvQCyv(GM!vWv9QIGyvMvWv>Gyv}vavzv+qv?<vqv+vzv~|v#Gyvqv+v"v(d<vO*v;

k

|"9S=9
k

yzMW>Gy}g9vUvt(Gy>yzMQS9!?.

Cy(GMGy"W9QIGy}jQqGI<9 S}"B

GyAZ"+h

@vZv"vhCyv(GMGyv"vWv9QIGyv}vjvQqGI<v9 Sv}v"vB|v#Lvzv+vb|v#Iv=v+v=v9JGyvMvWv>ChCyv+v9pv&
(GyvvMvvWvv>GyvvavvQjqfvv9OI

k
)hG Svv}vv"vvB.yvv%vvPgG}yvv(GM,GyvvAvv,yvv(!vv%vv9Q|vv9Ojpvv9@vvK,SvvavvKl

307



ESvv}vv"vvAvv,|vv"vvAvvdvv~.@vvJvvAvv(jGyvv}vv9OIIvvAvv)75%hR!vv9
k

ESvv}vv"vvB,|vvh|vv{AG Svv}vv"vvByvvwvv{
GyvqvQGiv9JGyv%v(GFv+qv?,hGyv}v"vAvH$v(|v9OIvvDv9pvAv%v91000vvvv1250kg/ m3(|vtv9Q!v?|vh650vvvv

690kg/ m3
y~y(GMGy"W9QIGy}g+9Q*?).

G}!(GYhG:SAg}9:J

yvvvzvvv}vvv9OqIGyvvvAvvv,CSvvv9Svvv%vvv9G Svvv}vvv"vvvBGyvvv=vvv(Q@vvv;!vvvOj,|vvvtvvv9h|vvv?Fvvv+qvvvOIyvvvzvvvJvvvQ*vvvuhGyvvv}vvv9A
h$vvvGvvv(eGyvvvqvvvavvvQ*vvv9JhGyvvvZqvvvtvvv+vvvh.*vvvJvvvOqOGyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,G}hQh<vvv,(BS EN 634-2:

2007)OQFvv?Fvv(OIhGIvvOIpvvtvvb,h$vv,|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9dOGLvvzvv+qvv9
k

hLvv9QFvv+qvv9
k
.h*vvGvv>

Cf*ovQ|vREyv+v%v9<vzv(fC<v+v̂(iv+vQIv}qv9yv?),h<vzv(f<v"v,(|v"v9Sv=v?yvzvdvQhaGyvGv9pv?hGyvQ_v=v?

hGyvvvMvvv9QFvvv+vvv?)|vvvhCVvvvQ_vvv?Vvvv9svvv(yvvv+vvv?<vvvgvvvQV25mm<vvv9yvvvtvvvQH|vvv#EIvvvOiRhG*vvv9Gyvvvz
q
vvv(M.

h\v}v#$vPgGyvOQFv?Gyv(Iv+vOI$v"v9cYv"vqv9f@vtv"v+v9f1h2*vAvgvz
q
vtv9fpvtvb<v}ovgv9|pv{Gyv}vQh!v?

pvv,Ivv9yvv?GyvvJvv"vv,.*vvWvv+vvQGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 633:1994)Eyvv)vvv{
u

|vv#
G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjhG Svv}vv"vvBGyvvPjCSvv9Svv&Gyvv}vvjvv"vv+vvR*vv(e.h@vvTvvAvvgvv}vv{Cyvv(GMGyvv"vvWvv9QI
Gyvvv}vvvjvvvQqGI<vvv9yvvv}vvvjvvv"vvv+vvvRhevvvvzyvvv(GM@vvv=vvvavvv+vvv#yvvvwvvv"qvvv%vvv9yvvv+vvvTvvvB|vvvtvvv9h|vvv?yvvvzvvvZvvvtvvv+vvvhhivvv+vvvQYvvv9yvvvJvvv?

y;SAg}9dp,GydQhaGyQ_=?.

cCvv+vvQG
k

|vv9@vvwvv(f!vv(GIG}yvv(GM|vv#vvvTvv9QIGyvvMvvWvv>GyvvMvvWvv"vv?|vvJvvWvv(qI<vv+vv#|vv9OI
C!vvgvv~|vv"vvAvvGvv?

k
E!vv%vv9AkFvv+qvvOG

k
,*vv}vvwvv#Cf@vvgvv9yvvHpvv,|vv9<vvgvvO<vvAvv"vvgvv+vv}vv%vv9h_vvzvv+vv%vv9<vvzSvv9S.

@vv}vvAvvzvvxCyvv(GMGyvv"vvWvv9QIGyvv}vvjvvQqGI<vv9 Svv}vv"vvB,<vvTvv=vv>vvvDvv9pvvAvv%vv9,Lvv(GYvv9
k

Fvv+qvvOIyvvzvvgvvRd
GyvvZvv(@vv,.*vvgvvavv,yvv(M<vvTvv}vv9vvv?18mm@vvMvvqvv+vv]vv9

k
yvvzvvZvv(J*vvAvvQGhMfvv9OI<vv+vv#31h33

O*vvTvv+vv=vv{.vvvDvv+vvQG
k

|vv9@vvTvvAvvgvv}vv{$vvPgGyvv}vv9OIyvvAvvjvvavv+vv?GyvvGvv9!vv>GyvvTvvqvvzvv,Gyvv}vvQFvv,yvv~Svvtvvr
hyv5vvTv9AGyvMv9QFv,hyvzvAvTvtv+vr,fvzv)vv{|v#Gyv}v=v9!v,Gyv"v}vav+v?hGyv}v=v9!v,PGJGyv%v+vwv{
GyvMvWv=v,,hLv9

q
Yv?Iv+v#@vzvRe|vtv9h|v?GyvJv}v(:J.@vgvOG}Yv"v9aG}Cvtv{,fv9OIk@vzvTv#

h@vJvRR,|v"v9Sv=v?yv~Q\v+v9Jyv}vtv9h|vAv%v9yvzvQ_v(<v?hGyv}v9AhGyvJvQ*vuhGyvZvOehG}Yv(GJ

GyA,*"tz%9Gy%(GA.

$vPgGyv}v9OI|v#GyvZv"vr0yv;!vAvWv9QGyvTvavJv,yvz
q
v%v>hpvtv9

k
}!vdv}v?Gyv}v=v9!v,(Class

1 to BS 476: Part 7:1997).h@vvvvtvvvv(*vvvv~COGAGyvvvvJvvvvQ*vvvvupvvvv,GyvvvvAvvvvZvvvv"vvvv+vvvvrG}hQh<vvvv,pvvvv,
GyvvdvvQhaGyvv}vv(Yvv(pvv?pvv,Gyvv}vvgvv+vv9QGyvvQ<vv+vvavv9!vv,G}hQh<vv,(BS EN 13986: 2004)}yvv(GM
Gyvvv"vvvWvvv9QIGyvvv}vvvjvvvQqGI<vvv9 Svvv}vvv"vvvB<vvvTvvv}vvv9vvvv?10mm$vvv(GyvvvZvvv"vvvr(B-s1, d0)yvvv~yvvv(GMivvv+vvvQ
Gy}gO

q
Iy;SAg}9dp,G}Q\+q9J,hGyZ"r(BFL-s1)|#CF{G}Q\+q9J.
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svv+vv9Svv9JG}yvv(GMfvv9OI$vv,1200 x 2440,Ch2600,Chmm 3050,<vvTvv}vv9vvv9J

|vvgvv+vv9Q*qvv?12h18mm,<vv9yvvQivv~|vv#@vvZvv"vv+vvhCyvv(GM<vvTvv}vv9vvv?@vvZvv{Eyvv)40mm.yvvwvv#
<vvTvv=vv>vvvDvv9pvv?Gyvv}vv9OqI*vvRfGyvvz

q
vv(MGyvv(GIvvO|vv#svv+vv9S1200 x 2440 x 12 mm|vv9*vvtvv9QH

45vk,h*G>Cf:*Qpg&f9|{hGIOy(IOg.

Cy(GMGy"W9QIGy}jQqGI<9yG[

Cyvv(GMGyvv"vvWvv9QIGyvv}vvjvvQqGI<vv9yvvGvv[|vvAvv(GpvvQI<vvTvv}vv9vvv9J6mmpvv}vv9pvv(b.h$vv,<vvO*vv{
}yvv(GMGyvv=vv"vv9AGyvv}vvAvvgvvOqOIG:SvvAvvgvv}vv9:J.h$vv,ivv+vvQ|vvWvv}vv(yvv?pvv,|vvGvv9dGyvv}vvgvv+vv9Q(BS EN

633: 1994.).

Cy(GMGyqA9F{Gy}(Fq%?Gy}oAZ9y=?

GyAZ"+h

@vZv"vhCyv(GMGyvqvAv9Fv{Gyv}v(Fqv%v?Gyv}vAvZv9yv=v?|v#FvPGPGJLvWv>Yvjv+vQIsv+v9Sv%v935

x 75 mm@vvvtvvvQ*vvv=vvv9
k

h<vvvTvvv}vvvx5.0mm|vvvtvvvavvv(fvvv?|vvv}vvv9Svvv+qvvv9
k
.@vvvGvvvq

v
vvvrGyvvvGvvvPGPGJh@

o
vvvavvvzvvv)

<v9yvWv}vh|vh2.5%|v#QG@v"vHGyvqv+v"v(dpv(Q|v9yvO$v+vOCh|v+v;|v+v#vvvv*v(Q*v9pv(Q|v9yvO$v+vO.*v}vOw

GyvMvzv+vbfvzv)Cv;K_v=vtv9JChCIv+v9!v9
k

fvzv)Lv}vU_v=vtv9J<vJv+vE@vwv(fGyvqvAv9Fv{|v(GR*v?
yvvz
q
vv(Mfvvzvv)Gyvv(Fvv(gGyvvMvv9QFvv+vv?h|ovvAvvZvv9yvv=vv?,Ch|vv(Rqfvv?fvvWvv(GFvv+vv9

k
OGLvv{Gyvvavv=vvtvv?Gyvv(Svvavv).

<vgvOPyvx@vgv9yvHG}yv(GM<v9yvJvQGQIhGyv]vjvbCv~@v"vgqv~Svav(Iv%v9h@vQRe(GyvWvwv{4.35).

svvv+vvv9Svvv9JG}yvvv(GMGyvvv}vvvgvvv+vvv9Q*vvv?$vvv,2440 x 1220 mmCh3660 x 1220 mmh@vvvQGhM

vD9pA%9f9OI<+#600h680kg/ m3.

OQF9JGyG(OIhG:SAg}9:J

@vvZvv"qvvrCyvv(GMGyvvqvvAvv9Fvv{Gyvv}vv(Fqvv%vv?Gyvv}ovvAvvZvv9yvv=vv?_vv=vvtvv9
k

yvvzvvJvv}vv(:JGyvv}vvAvv(s
q
vvgvv?hGyvvWvvQhW

Gyv=v+v8v+qv?(BS EN 300: 2006).@vTvAvgv}v{vv}v+v9Jvv=v+vQIvvAvjvav+v?Lv9QFv+qv?yvzv%v+vwv{GyvMvWv=v,
pvv,Gyvv}vv"vv9Rd.h@vvgvvO

w
GyvvOQFvv?Gyvv}vvtvv9h|vv?yvvzvvQ_vv(<vv?|vv"vv%vv9|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9dvvvzyvv(GM@vv=vvavv+vv#

yvvzvvTvvtvvr,pvv,Ivv+vv#@vvZvvzvvKGyvvOQFvv?PGJGyvv}vv(GYvvqvv9JG}fvvzvv)|vv#LvvZvv9Fvv[Gyvv}vvtvv9h|vv?

Gyv}vJvTqv"v?yv~Q\v+qv9JhGyvTvtv(aGyv}vTvAv(*v?.h@vTvAvgv}v{G}yv(GMG}vvDvQSv}v9vv?
k

yv~Q\v+qv9J
PGJGyvvAvvJvv}qvv{Gyvvgvv9yvv,,vvv}vv9Cf

q
$vvPgG}yvv(GMivv9yvv=vv9

k
|vv9@vvTvvAvvgvv}vv{vvv}vv9OqIGyvvWvv=vvwvv?G}Svv9S

pvv,Gyvvgvv(GQVGyvvMvvWvv=vv+vv?PGJGyvv}vvtvvavvhvvvvI.h@vvZvv"vvhCyvv(GMGyvvqvvAvv9Fvv{Gyvv}vv(Fqvv%vv?Gyvv}ovvAvvZvv9yvv=vv?
<vvTvv}vv9vvv9J@vvAvvQGhM<vv+vv#6h40mm.h@vvZvv"vvhpvv,ChQh<vv9|vv#GyvvZvv"vv(<vvQG:SvvwvvAvvzvv"vvOj
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hGyv=v+vTv+v?;iv+vQC!qv%v9@vZv"vhpv,C|v+vQvv9GyvWv}v9yv+v?|v#GyvJv(QGyvQFvQGLhGyvZv"v(<vQGyvGv"v(<v,.
h@vZv"vhpv,Gyv}v}vzvwv?Gyv}vAvJvOIhE*vQyv"vOG|v#Gyv"vqv9*v9JGyv"v9@vGv?|v#@vWvP*v>VvGvQGyvjv9<v9J
Gy}T}(M<9SAg}9y%9|#sp={|GzUQf9*?Gyj9<9J.

(GyWw{4.35)y(MV=+w9J|(F%?,<;WY(aLW=,,<;WsX|]j(W.
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OQF9JF(OICy(GMGyqA9F{Gy}(F%?:

GyOQF?GyjQV/GAp}{GydQhaGy=+8+q?GyQ|(RGyz(!+q?

OSB 1ivQVfv9e,GSvAvgv}v9d

OGL\

cvQhaFv9pv?(GyvZv"vr

G:SAg}9d1)

C<+^CRQb

OSB 2>q9dcvQhaFv9pv?(GyvZv"vr

G:SAg}9d1)

CYqQ,CYqQCRQb

OSB 3>q9dcvQhaQ_v=v?(GyvZv"vr

G:SAg}9d2)

CYqQ,CYqQCL]Q

OSB 4;}q{f9dm,>q9dcvQhaQ_v=v?(GyvZv"vr

G:SAg}9d2)

CYqQCL]Q

|;Id?:v9fY"rG:SAg}9dyzdQhaGy=+8+?*oOf)S9<t9
k

Y"rGyMaQ

@vtv(*v~GyvAvZv"v+vrG}hQh<v,}OGAGyvJvQ*vupv,GyvWvQhWGyv}v(Yv(pv?pv,Gyv}vgv+v9Q(BS

EN 13986: 2004)<vv9yvv"vvTvv=vv?Eyvv)yvv(MpvvAvv9Fvv{|vv(Fqvv%vv?ivv+vvQ|vvgvv9yvvH<vvTvv}vv9vvv?9mmhvvvDvv9pvv?

O!vv+vv9600kg/ m3$vv(GyvvZvv"vvrD-s2, d0yvv;SvvAvvgvv}vv9dpvv,ivv+vvQG}Q\vv+qvv9J,hGyvvZvv"vvr
(DFL - s1)y~Q\+q9J.

Cy(GMGywAq9f

GyAZ"+h
@vvZvv"qvvhCyvv(GMGyvvwvvAvv9f|vv#Lvvzvv+vvb|vv#70%fvvzvv)G}svv{|vv#FvvPGPGJQsvv+vvtvv?|vv#

GyvvvwvvvAqvvv9fh:Yvvvu.h*vvv}vvvwvvv#E\vvv9pvvv?|vvv(GOLvvv9eCLvvvQiC*vvv]vvv9
k

vvvvwvvvTvvv9QIGyvvvMvvvWvvv>hQsvvv9Fvvvu

GyMW>h!W9QIGyMW>.@Ww
q

{G}y(GM@JBGy]jbhGyJQGQI.

OQF9JGyG(OIhG:SAg}9:J

*vvv(YqvvvrGyvvv}vvvgvvv+vvv9Q(BS EN 15197: 2007)CQ<vvvgvvv?C!vvv(GY|vvv#Cyvvv(GMGyvvvwvvvAqvvv9f,hpvvvtvvv9
k

:SAg}9y%9Gy}A(s
q
hhGydQhaGy=+8+q?.
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OQF9JF(OICy(GMGywAq9f:

GyOQF?GyjQV/GAp}{GydQhaGy=+8+q?

FB1CiQGVf9|q?/E|;AF9a

FB2i+Q>q9d/sWQIF9a

FB3i+Q>q9d/vT(IOGLz+?hCC9KF9a

FB4i+Q>q9dQ_>

Cy(GMGyMW>GyTwQ*}=Q

@vZv"vhCyv(GMGyvMvWv>GyvTvwvQ*v}v=vQ|v#Gyv"v(G@vHGyvZvjv+vQIyvAvWvP*v>Gyvjv9<v?,hLv9Yqv?

CVvvvGvvv9QYvvv"vvv(<vvvQQGO*vvv9@vvv9hGyvvvJvvv(QGyvvvQFvvvQGLhGyvvv=vvvAvvv(:hGyvvv;QvvvvU.*ovvv"vvvRYyvvvJvvv9AGyvvvMvvvWvvv>
GyvvZvvjvv+vvQGyvv}vvtvvavvh,GyvvPj@vvAvvQhGMCsvvavv9Qg<vv+vv#70h120mm,Cvv~*ovvTvvJvvuyvv+vvJvv(qdEyvv)
Vvv=vvwvv?|vv#|vv9OqIyvv+vvqvv+qvv?|vvhGyvv}vvJvv9pvvdvv?|vv9C|vvwvv#fvvzvv)G@vvGvv9gCyvv+vv9aGyvvMvvWvv>.@vvGvvq

q
vvr$vvPg

Gyv}v9OI
q

h@vWvw
q
v{|v#FvO*vO|vh:Yvu@vJvBGyvJvQGQIhGyv]vjvbyvAvAvJv(qdEyv)|v"vAvHYvzv>

|

ovZv}rvB.}yv(GMGyvMvWv>GyvTvwvQ*v}v=vQvvDv+vQ|v#GyvMvZv9Fv[GyvGv+qvOIyvzvMvWv>Gyvav=v+vgv,,
<vv}vv9pvv+vv%vv9Svv%vv(yvv?@vvTvv}vv+vvQ$vv9<vv9yvv}vvTvv9|vv+vvQhE|vvwvv9!vv+vv?Yvv"vvgvv%vv9<vvz*qvv?C<vvgvv9O|vvavvzvv(<vv?:*vvJvvOq$vv9E:
s+9SGy}w=U.vPyx@Z"h$PgG}y(GM|#GyM+RQGfGy}"T(L.

G}y(GMGyz+q+q?

@vvvZvvv"vvvhG}yvvv(GMGyvvvzvvv+vvvqvvv+qvvv?|vvv#GyvvvMvvvWvvv>ChCjCyvvv+vvv9a!vvv=vvv9JBLvvvQhPyvvvx<vvvAvvvavvv=vvv+vvvu
GyvvJvvQGQIh/ChGyvv]vvjvvb.*vvAvv~q@vvjvvQ*vv?G}yvv+vv9a<vvMvvZvv9Fvv[G:yvvAvvZvv9bhGyvvAvvzvv=qvvOGyvv}vvAvvzYqvvzvv?
pvv+vv%vv9,Ch<vv{\vv9pvv?QG<vvb|vvQvvv>.pvv,Gyvgv}vzv+qv?GyvQ_v=v?Gyvv}vvAvv=vvgvv?pvv,@vvZvv"vv+vvhG}yvv(GMGyvvZvvzvv=vv?
hGyvv}vvAvv(Svvavv?GyvvZvv;<vv?hGyvvzvv+qvv"vv?:*ovv]vv9aCj:YvvuEyvv)Cyvv+vv9aGyvvMvvWvv>.C|qvv9pvv,Ivv9yvv?
Y

ovv"vvhG}yvv(GMGyvvzvv+vvqvv+qvv?Gyvv}vvAvv(Svvavv?GyvvwvvDvv9pvv?(EeOjEa)(MDF)pvv+vvTvvAvvgvv}vv{QG@vv"vvHQG<vvb
CC"9Af}z+?G !A9L.

GyAZ"+h

Gyg}z+?GyQ_=?

@

o
vvwvvTqvvQ!vv(G@vvH@vvWvvP*vv>CVvvGvv9QGyvvjvv9<vv?hpvv]vv;JGyvvMvvWvv>Eyvv)FvvPGPGJCvv~@vvzvv+qvv#

<vv9yvv=vvMvv9QGyvvJvv9Q.Cvv~@
o
vvavvJvv#GyvvGvvPGPGJyvvAvvAvvJvv(qdEyvv)Cyvv+vv9aLvvWvv=vv+qvv?h@vv}vvRL<vv9yvv}vv9AyvvAvvjvvOh

|vv;_vv9
k
.*ovvZvv>wGyvv}vv;Wfvvzvv)Svv+vvQ!vv9svv{|vvAvvJvvQqc|vv#Vvv=vvwvv?|vv#G}Svv;cyvvAvvMvvz

w
vv[|vv#
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Gyvv}vv9AGyvvRGFvvO<vv9yvvWvvqvvbhGyvvTvvJvv>GyvvMvvqvv+vvr<vv+vv#CSvvavv(G!vvAvv+vv#pvvAvvAvvzvv=qvvOG}yvv+vv9a<vvgvv]vv%vv9|vvh
<vvgvv̂.Cvv~@vvtvva

q
vvhGyvvz

o
vvqvv+vvqvv?GyvvQ_vv=vv?Gyvv"vv9@vvGvv?<vv9}_vv(GdGyvv}vvavvzvv(<vv?,h@vv"vvtvv{Eyvv)Vvv=vvwvv?|vv#

G}Sv;cyv}vAv9<vgv?\vjvav%v9h|vgv9yvGvAv%v9IvQGQ*qv9
k

hGyvAvMvz
q
v[|v#Gyv}v9AGyv=v9sv,hE@v}v9efv}vzv+v?

Gyvvvz
q
vvvZvvvu.<vvvgvvvOPyvvvx@vvvwvvv+qvvvr(Conditioned)G}yvvv(GMIvvvAvvv)GyvvvJvvvZvvv(dfvvvzvvv)|vvvJvvvAvvv(i
GyvvQ_vv(<vv?GyvvZvvJvv+vvKh@ovvQRe.*vvAvv~qGyvvJvvZvv(dfvvzvv)|vvGvv9:J|vvMvvAvvzvvqvv?|vv#$vvPgGyvv}vv"vvAvvGvv9J
|=OF+q9

k
<9LA;aOQF9JGy]jbGy}oa=ufz+%9p,CC"9AGyAZ"+h(GyWw{4.36).

GyWw{4.36Y"hG}y(GMGyz+q+?.

Gyg}z+?GyG9p?vvvvG}y(GMGyz+q+?Gy}A(Sa?GywD9p?(EeOjEaMDF)

@vWv}v{fv}vzv+v?@vZv"v+vhG}yv(GMGyvzv+vqv+qv?Gyv}vAv(Sqvav?GyvwvDv9pv?E\v9pv?:Yvu,fv9OIk*v(Q*v9
pvvv(Q|vvv9yvvvO$vvv+vvvO,Eyvvv)Cyvvv+vvv9aGyvvvMvvvWvvv>GyvvvGvvv9pvvv?GyvvvAvvv,@ovvv}vvvO<vvvgvvv]vvv%vvv9pvvv(b<vvvgvvv̂<vvv9yvvvTvvv}vvv9vvvv?

Gyv;R|v?h@v]vjvb\vjvav9
k

Lvqv+vqv9
k

yvAvjvOhvvDv9pvAv%v9fvzv)G}sv{450kg./ m3,Cv~q@vtvavhEyv)
C_vvv(GdG}yvvv(GM.@ovvvgvvv9y

n
vvvHG}yvvv(GM<vvvgvvvOPyvvvxpvvv,|vvvwvvv=vvvU@vvvJvvvBGyvvvJvvvQGQIhGyvvv]vvvjvvvb,Cvvv~

@vWvP
q

HEyv)Gyv}vtv9SGyv}vavzv(Hh@
o
v"vgqv~Svav(Iv%v9.@vAv}vAvhG}yv(GMGyvzv+vqv+v?|vAv(Svav?GyvwvDv9pv?

<vvGvv(OIfvv9yvv+vv?,|vvhsvv9<vvzvv+vv?G !vv%vv9A<vv96:J,h@vvTvvAvvgvv}vv{Gyvv+vv(e !vvAvv9LGyvvtvv(Gyvv>Gyvv}vvMvvAvvzvvqvv?
<vv9 \vv9pvv?Eyvv)G}yvv(GM.*vv}vvwvv#vvvPyvvx@vvZvv"vv+vvhG}yvv(GMGyvvRLvvQpvv+vv?Gyvv}vvwvv+qvvqvv?GyvvWvvwvv{<vvtvv[

q

yvv(Ivv9JEeOjEa<vv9yvvzvv+vvRQ<vvJvvTvv>@vvZvv9|vv+vv~GyvvR<vv(f.h}f
q

$vvPgGyvv}vv9OIGyvv}vv"vvAvvdvv}vv?Gyvv=vv"vv+vv?
*v}vwv#Gyv(Yv(d<v9yv}vtv9_vhGyv}ovZv}vAv?|v"v%v9Eyv)CjVvwv{.yv%vPG@vTvAvgv}v{fvzv)!vJv(hGSvh
p,Y"hy(I9JG}C9KhvPyxyzAa=+t9JGyJ}q9y?GyOGLz+?.
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yvv%vvPgG}yvv(GM@vvTvvhOQFvv9JFvv(OI|vv(Yqvvqvv?pvv,Gyvv}vvgvv+vv9Q(BS EN 622-5: 2006)

<vvJvvTvv>GyvvJpvv}vv{Gyvv}vvAvv(svvhfvvzvv+vv%vv9hGyvvdvvQhaGyvv=vv+vv8vv+vv?.|vvgvvdvv~Cyvv(GMGyvvvvvvEeOjEaCSvv9Svv%vv9
QG@v"vHGyv+v(Q*v9pv(Q|v9yvO$v+vO,hyvwv#yv]v}v9fGyvTv;|v?@vAvJvw

q
v~|vgv9*v+vQ|v"v9Sv=v?<vWvwv{Yv9Qe

pvvv,vvvv}vvv+qvvv9JGyvvv+vvv(Q*vvv9pvvv(Q|vvv9yvvvO$vvv+vvvOGyvvv}vvvTvvvAvvvgvvv}vvvzvvv?(BS EN 622-1: 2003).Ivvv+vvv#@vvvwvvv(f
Gyvv}vvtvv9h|vv?Gyvv}vvJvvTqvv"vv?yvvzvvQ_vv(<vv?|vvavvzvv(<vv?,*vvTvvAvvgvv}vv{QG@vv"vvHGyvv}vv+vv;|vv+vv#vvvv*vv(Q*vv9pvv(Q|vv9yvvO$vv+vvO,
yvvwvv#q$vvPgGyvv}vv9OIivv+vvQ|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9:JGyvvMvv9QFvv+qvv?.*vv}vvwvv#E!vv%vv9AG}yvv(GMhGyvvtvv(Gyvv>
|vvv#G eOjEa<vvvz!vvv(GY|vvvMvvvAvvvzvvvqvvv?|vvv#GyvvvwvvvTvvv(I<vvv}vvv9pvvv+vvv%vvv9GyvvvO$vvv9!vvv9JhGyvvvzvvvwvvvQhGyvvvAvvvzvvv(*vvv#
hGyQs9FuGy=;SA+w+q?hspWQGyMW>hQs9Ft&.

@vAv(GpvQCyv(GMG eOjEaGyvwvDv+vqv?(690vvvv800kg/ m3)Gyv}vtv9h|v?yvzvQ_v(<v?<vzv(f
|vvv(IqvvvOfvvvzvvv)vvvv9|vvv{Svvv}vvv9vvvvAvvv%vvv9h<vvvavvv+vvvr|vvv#G}yvvv(Gfh<vvvTvvv}vvv9vvvv9J|vvv#8Eyvvv)30mm.

@

o
vvZvv"vvh$vvPgGyvv}vv9OI|vv#Cyvv+vv9aGyvvMvvWvv>Gyvv}vvZvv=vv(ivv?<vvzYvv=vvjvv?fvv]vv(*qvv?Cvv9<vvAvv?Gyvvzvv(fhQG@vv"vvH
Gyv}v+v;|v+v#|vh|vJvAv(i|v"vMvqv̂|v#Gyvqv(Q|v9yvO$v+vO.*v}vwv#@vWvjv+v{$vPgGyv}v9OI<v9yv}vwv"v9J
<vv9}Vvvwvv9dGyvvRLvvQpvv+vv?Gyvv}vvQivv(<vv?h<vv"vv(fvv+vv?fvv9yvv+vv?|vv#E!vv%vv9AGyvvTvvavv(Mh:@vvJvvAvv9LE:Eyvv)
LA9ey+gR

x
RG}y(Gf.

OQF9JF(OIG}y(GMGyz+q+?Gy}A(Sqa?GywD9p?

GyOQF?GyjQV/GyAJ}+{GydQhaGy=+8+?Q|(RGyz(f

MDFGSAg}9df9eF9aC<+^,C<+^CRQb

MDF.HGSAg}9df9eQ_>C<+^,C<+^CL]Q

MDF.LA>q9dF9aCYqQ,CYqQCRQb

MDF.HLS>q9dQ_>CYqQ,CYqQCL]Q

L-MDFi+Q>q9d/GSAg}9df9eF9a

L-MDF.Hi+Q>q9d/GSAg}9df9eQ_>

UL1-MDFi+Q>q9d/GSAg}9df9eF9a

UL2-MDFi+Q>q9d/GSAg}9df9eF9a

MDF.RWH_vvvvvv=vvvvvvtvvvvvv9J;vvvvvvAvvvvvv+qvvvvvv?Fvvvvvv9Svvvvvv8vvvvvv?pvvvvvv,

G}StrhG@OQGf

|;Id9J:

*vvvWvvv+vvvQGyvvv}vvvMvvvAvvvZvvvQL-MDFEyvvv)EeOjEaLvvvqvvv+vvvr,C|qvvv9Gyvvv}vvvMvvvAvvvZvvvQUL-MDF
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p+W+QEy)EeOjEaLq+rFOG
k
.

$PgGyOQF9J$,hpuGy}g+9Q(BS EN 622-5: 2006).

Gyz(fGyPj*Q|Ry5eOjEaGy}MZ[y;SAg}9dGyM9QF,$(GyQ|9Oj.

Q|RG eOjEaGy}g9yH<}|L
x

Qyz

q
%>$(Gyz(fG}I}Q.

@vvtvv(*vv~GyvvAvvZvv"vv+vvrG}hQh<vv,}OGAGyvvJvvQ*vvupvv,GyvvWvvQhWGyvv}vv(Yvv(pvv?pvv,Gyvv}vvgvv+vv9Q
Gyvv=vvQ*vvavv9!vv,G}hQh<vv,(BS EN 13986: 2004)yvvzvvvvvvEeOjEaivv+vvQGyvv}vvgvv9yvvH<vvTvv}vv9vvv?9

mm<vwvDv9pv?O!v+v9600kg/ m3$v(GyvZv"vrD-s2, d0yv;SvAvgv}v9dpv,iv+vQG}Q\v+qv9J,
hGyZ"rDFL-s1y~Q\+q9J.

G}y(GMGyt9S+?

G}yvv(GMGyvvtvv9Svv+vv?$vv,G}yvv(GMGyvvzvv+vvqvv+qvv?G}fvvzvv)vvvDvv9pvv?,EP:@vvtvv{vvvDvv9pvvAvv%vv9fvv#900

kg/ m3.@vvAvvQGhMCyvv(Gf$vvPgG}yvv(GM|vv#Gyvv=vv"vv,qGyvvqvv9@vvKEyvv)Gyvv=vv"vv,qGyvvjvv9|vvu,fvv9OI
k

<vv(Fvv&
hGIvvOC|vvzvvUhSvvavvKSvvqvvzvv,qLvvWvv#Vvv=vvwvv,,<vv9yvvQivv~|vv#@vv(p

q
vvQCyvv(GMsvv9Svv+vv?,<vv(Fvv%vv+vv#

!v9fv}v+v#.sv+v9Sv9JG}yv(GMGyv}vgv+v9Q*v?$v,1220 x 2440IvAqv)mm 3600,hvvPyvx1700

x 4880 mm,h$v"v9cC*v]v9
k

<v}vtv9*v+vUG}<v(GH.@vAvQGhMGyvTv}v9vv?Gyv}vgv+v9Q*v?|v#3.2Eyv)
6.4 mm<9yQi~|#@(GpQ_+rChSh|"%9.

*vJvOqOGyv}vgv+v9Q(BS EN 622-2: 2004)SvBOQFv9JFv(OIyv~yv(GMGyvtv9Sv+v?hpvtv9
k

yM(GU@J}+{G}I}9dhGydQhaGy=+8+?.

OQF9JF(OIG}y(GMGyt9S+?:

GyOQF?GyjQV/GA}{GydQhaGy=+8+q?Q|(RGyz(f

HBGSAg}9df9eF9aC<+^,C<+^CRQb

HB.HGSAg}9df9eQ_>C<+^,C<+^CL]Q

HB.EGSAg}9df9eL9QF,C<+^,C<+^<",

HB.LA>q9dF9aCYqQ,CYqQCRQb

HB.LA1>q9dQ_>CYqQ,CYqQCL]Q

HB.LA2;}q{f9d,>q9dQ_>CYqQCL]Q

Gyvvzvv(MGyvvtvv9Svv,Gyvv}vvgvv+vv9Qj|vv"vv9Svv>yvv;SvvAvvgvv}vv9dGyvvOGLvvzvv,,h<vvWvvwvv{!vv}vv(PFvv,pvv,
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G vvvvTvvv9Ah@vvv=vvvavvv+vvv#GyvvvGvvvOQGfhG}SvvvtvvvrhGyvvvavvv=vvvtvvv9JGyvvvAvvvJvvvAvvv+qvvv?pvvv,G}Q\vvv+vvv9JhG}Cvvv9K.
h$v"v9c_v+vr|v#GyvTvav(MGyv}vDvtqv=v?hGyvTvav(MGyv}v"vtv(Vv?hiv+vQGyv}vzvTv9A.h@vWv}v{GyvwvTv(I
Gyvv}ovvavv=qvvtvv?CSvv9Svv9

k
Chyvv+qvv9

k
ChO$vv9!vv9

k
h|vvMvvAvvzvvrfvvQhbGyvvMvvWvv>Gyvv}vvavv=vv(fvv?hQsvv9FvvuGyvv=vv,pvv,

S,(PVC)hGy}+;|+#.

@vtv(*v~GyvAvZv"v+vrG}hQh<v,}OGAGyvJvQ*vupv,GyvWvQhWGyv}vJvOqOIyvzv}vgv+v9QGyv=vQ*vav9!v,q

G}hQh<vvv,q(BS EN 13986: 2004)<vvv9yvvv"vvvTvvv=vvv?yvvvzvvv(Msvvv9S
m

ivvv+vvvQ|vvvgvvv9yvvvH<vvvTvvv}vvv9vvvv?6mm

hvvvvDvvv9pvvv?O!vvv+vvv9900kg/ m3$vvv(GyvvvZvvv"vvvrD-s2, d0yvvv;SvvvAvvvgvvv}vvv9dpvvv,ivvv+vvvQG}Q\vvv+qvvv9J,
hGyZ"rDFL-s1y~Q\+q9J.

G}y(GMGyt9S+?Gy}tTq9I

G}yv(GMGyvtv9Sv+v?Gyv}vtvTqv9IGyv}vWvQq<v?<v9yvR*vBCCv"v9AGyvAvZv"v+vh,$v,Cfvzv)vvDv9pv?hCsv(i
|vv#G}yvv(GMGyvvtvv9Svv+vv?Gyvv}vvgvv+vv9Q*qvv?,|vvh|vvtvv9h|vv?|vvJvvTqvv"vv?yvvzvv}vv9AhG:$vvAvvQGA.@vvAvvQGhMCyvv(Gf
G}yvv(GMGyvvtvv9Svv+vv?Gyvv}vvtvvTqvv9I|vv#Gyvv=ovv"vv,qGyvvjvv9|vvuEyvv)G}Svv(Oh@vvR*vvOvvvDvv9pvvAvv%vv9fvv9OIfvvzvv)960

kg/ m3.$vPgG}yv(GMGyvtv9Sv+v?Gyv}vtvTqv9I|v"v9Sv=v?yvzvAvav=v+vtv9JGyv=v"v+v(*v?hGyvMv9QFv+v?.h|vtv9h|v?

Gyvtv[

qGyv}vQ@vqvgv?yv%vPgGyv}v9OI@vGvgvzv%v9|vqv+vOIyv;SvAvgv}v9dpv,Vv=vwv9JGyvgv(GQVGyv=v"v+v(*qv?
GyvvvZvvv"vvvOhsvvv+qvvv?hGyvvvGvvv(GFvvvR<vvvWvvvwvvv{IvvvQaI.h@vvvWvvv}vvv{GyvvvAvvvavvv=vvv+vvvtvvv9JGyvvvMvvv9QFvvv+qvvv?Gyvvv"vvv}vvv(PFvvv+qvvv?
G vvvTvv9AGJGyvvMvv9QFvv+vv?hGyvv(GFvv%vv9Jh@vvjvvavv+vv9JGyvvGvv9!vv>GyvvTvvqvvzvv,Gyvv}vvQFvv,yvv~SvvtvvrIvv+vvE
@vvwvv(f|vvtvv9h|vv?fvv(G|vv{GyvvavvtvvU|vv%vv}vv?.vvv}vv9Cf

q
|vvtvv9h|vv?$vvPgG}yvv(GMyvvzvvQ_vv(<vv?@vvGvvgvvzvv%vv9

|"9S=?yA=a+#s(Gy>GyMQS9!?.

G}y(GMGy}A(Sa?GytT9hIhG}y(GMGyaQ*q?

@vvvZvvv"vvvhG}yvvv(GMGyvvv}vvvAvvv(Sqvvvavvv?GyvvvavvvQGhIhG}yvvv(GMGyvvvavvvQ*qvvv?<vvv9yvvvavvvQ*vvvtvvv?GyvvvQ_vvv=vvv?.@ovvv=vvvOj
G}yv(GMGyv}vAv(Svav?GyvavQGhI(PGJGyvwvDv9pv?Gyvgv9yv+v?hGyvwvDv9pv?Gyv}ov"vMvqv]v?)hG}yv(GMGyvavQ*qv?
|vvGvv9:

k
|vv#GyvvMvvZvv9Fvv[Gyvvqvv+vvR*vv9Fvv+vv?*vvgvvwvvUOQFvv?Gyvv]vvjvvbGyvv}vvavv=vvufvvzvv+vv%vv9CCvv"vv9AGyvvAvvZvv"vv+vvh.

pvv9}yvv(GMGyvv}vvAvv(Svvavv?GyvvavvQGhIGyvvgvv9yvv+vv?GyvvwvvDvv9pvv?(vvvDvv9pvvAvv%vv9560vvvv900kg/ m3)PGJSvvavvK

yv}qv9Y<v"v,iv9|vu|vDv{G}yv(GMGyvZvzv=v?.C|qv9G}yv(GMGyv}vAv(Svav?GyvavQGhIGyv}v"vMvqv]v?GyvwvDv9pv?
(vvvvDvvv9pvvvAvvv%vvv9400vvvv650kg/ m3)pvvv%vvv,PGJE!vvv%vvv9A_vvvQjq<vvvzvvv(f<vvv"vvv,pvvv9@vvvK.yvvv(fG}yvvv(GM
Gyvva

q
vvQ*qvv?(vvvDvv9pvvAvv%vv9210vvvv400kg/ m3)pvv9@vvK|vvhE!vv%vv9Ayvv+vvqvv,q!vvTvv+vvGvv,qsvvzvv+vv;

k
.hG}yvv(GM

GyaQ*q?Gy}WQq<?<9yt9Q|ot9h|?yzQ_(<?CvDQ|#G}y(GMi+QGy}g9yG?.

*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9dG}Yvvv"vvv9a(E)GyvvvMvvv9QFvvv+vvv?Gyvvv}vvvAvvvgvvvOOIG:SvvvAvvvgvvv}vvv9:Jyvvv5vvvvTvvv9A
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GyvvMvv9QFvv,.C|qvv9G}Yvv"vv9aG}fvvzvv)vvvDvv9pvv?(H)pvvAvvTvvAvvgvv}vv{yvvAvv=vvavv+vv"vv9JGyvvGvvOQGfh@vvjvvavv+vv9J
GyvvGvvOQGfhGyvvtvv(G_vvhhGyvvavv=vvtvv9JGyvvAvvJvvAvv+qvv?pvv,G}SvvtvvrhG}Q\vv+qvv9J.EP@vvTvvAvvgvv}vv{G}yvv(GM
Gyv}vAv(Svav?GyvavQGhI|v"vMvqv]v?GyvwvDv9pv?(L)yvAv=vav+v"v9JGyvGvOQGfhCVvjv9dG vvTv9AhG}Svtvr
hyvv(Ivv9JG fvv;f.h@vvTvvAvvgvv}vv{G}yvv(GMGyvvavvQ*qvv?yvvMvv(GUfvvRyvv%vv9GyvvZvv(@vv,qhGyvvJvvQGQjq.C|qvv9

G}yvv(GMGyvvavvQ*qvv?Gyvv}vvWvvQq<vv?<vv9yvv=vv+vvAvv(|vv+vv#pvv%vv,|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9dvvvavv=vvtvv?@vvJvvBCyvv(GM!vvWvv9QI
GyMW>p,G}Q\+q9Jp(bGyMQS9!?.

*vvJvvOqOGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,(BS EN 622-3: 2004)fvvWvvQOQFvv9JFvv(OIyvv~yvv(GM
Gyvvv}vvvAvvv(Svvvavvv?PGJGyvvvwvvvDvvv9pvvv?Gyvvv}vvv"vvvMvvvqvvv]vvv?(L)hGyvvvwvvvDvvv9pvvv?Gyvvvgvvv9yvvv+vvv?(H)<vvvJvvvTvvv>@vvvJvvv}qvvvzvvv%vvv9
y~I}9dhGydQhaGy=+8+?.

OQF9JF(OIG}y(GMGy}A(Sa?:

GyOQF?GyjQV/GAp}{GydQhaGy=+8+q?Q|(RGyz(f

MB.LGSAg}9df9eF9aC<+^,C<+^CRQb

MB.HGSAg}9df9eF9aC<+^,C<+^CRQb

MBL.HGSAg}9df9eQ_>C<+^,C<+^CL]Q

MBH.HGSAg}9df9eQ_>C<+^,C<+^CL]Q

MBL.EGSAg}9df9eL9QF,C<+^,C<+^<",

MBH.EGSAg}9df9eL9QF,C<+^,C<+^<",

MBH.LA1>q9dF9aCYqQ,CYqQCRQb

MBH.LA2f9[GyAJ}{,>q9dF9aCYqQCRQb

MBH.HLS1>q9dQ_>CYqQ,CYqQCL]Q

MBH.HLS2f9[GyAJ}{,>q9dQ_>CYqQCL]Q

@vvtvv(*vv~GyvvAvvZvv"vv+vvrG}hQh<vv,}OGAGyvvJvvQ*vvupvv,GyvvdvvQhaGyvv}vv(Yvv(pvv?pvv,Gyvv}vvgvv+vv9Q
Gyv=vQ*vav9!v,G}hQh<v,(BS EN 13986: 2004)yv~yv(GMGyv}vAv(Svav?GyvavQGhIGyvgv9yv+v?GyvwvDv9pv?
iv+vQGyv}vgv9yvGv?<vTv}v9vv?9mmhvvDv9pv?600kg/ m3$v(GyvZv"vr(D-s2, d0)yv;SvAvgv}v9d

pvv,ivv+vvQG}Q\vv+qvv9J,hGyvvZvv"vvr(DFL-s1)yvv~Q\vv+qvv9J.h<vv9yvv"vvTvv=vv?yvv~yvv(GMGyvv}vvAvv(Sqvvavv?
GyvvavvQGhIGyvv}vv"vvMvvqvv]vv?GyvvwvvDvv9pvv?ivv+vvQGyvv}vvgvv9yvvGvv?<vvwvvDvv9pvv?400kg/ m3,pvv{fGyvvAvvtvv(*vv~Gyvv}vvwvv9pvvr
$(GyZ"r(E)y;SAg}9dp,i+QG}Q\+9JhGyZ"r(EFL)y~Q\+9J.
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*vvvJvvvOOGyvvv}vvvgvvv+vvv9Q(BS EN 622-4: 1997)Lvvv}vvvUOQFvvv9JFvvv(OIyvvv~yvvv(GMGyvvvavvvQ*vvv?
<JT>L(GU@J}z%9y~I}9dhGydQhaGy=+8+?

OQF9JF(OIG}y(GMGyaQ*?:

GyOQF?GyjQV/GA}{GydQhaGy=+8+?Q|(RGyz(f
SBGSAg}9df9eF9aC<+^,C<+^CRQb

SB.HGSAg}9df9eQ_>C<+^,C<+^CL]Q

SB.EGSAg}9df9eL9QF,C<+^,C<+^<",

SB.LS>q9dF9aCYqQ,CYqQCRQb

SB.HLS>q9dQ_>CYqQ,CYqQCL]Q

@vvvtvvv(*vvv~GyvvvAvvvZvvv"vvv+vvvrG}hQh<vvv,}OGAGyvvvJvvvQ*vvvupvvv,GyvvvWvvvQhWGyvvv}vvvJvvvOqOIpvvv,Gyvvv}vvvgvvv+vvv9Q
Gyv=vQ*vav9!v,G}hQh<v,(BS EN 13986: 2004)<v9yv"vTv=v?yvzv(M_vQjiv+vQ|vgv9yvH<vTv}v9vv?9

mmh<vvwvvDvv9pvv?250kg/ m3$vv(GyvvZvv"vvrEyvv;SvvAvvgvv}vv9dpvv,ivv+vvQG}Q\vv+qvv9J,hGyvvZvv"vvr
(EFL-s1)y~Q\+q9J.

<;_9JY(aGyMW>

GyAZ"+h

@vvZvv"vvh<vv;_vv9JYvv(aGyvvMvvWvv><vv]vvjvvbpvvAvv9Fvv{_vv(*vvzvv?|vv#Cyvv+vv9aLvvWvv>|vvTvvAvvtvvQqI
vvv+vv}vv+vv9Fvv+vv9

k
|vvzvv=qvvTvv?<vv9 Svv}vv"vvBGyvv=vv(Q@vv;!vvOj(GyvvWvvwvv{4.35).yvv%vvPGGyvv}ovv"vvAvvHGyvvQ|vv9OjGyvvzvv(f

!vvTvv+vvH|vvqvvAvv(M*vv}vvwvv#Cf*vvAvvQc|vvwvvWvv(pvv9
k

,Ch*vvQT
q

<vv9yvvO$vv9fCh*vvTvvAvvgvv}vv{vvvavv=vvtvv?@vvJvvAvv+qvv?
pvv9fvvzvv?}Vvvjvv9dGyvva

q
vv+vv"vv?.h$vv,|vv9OqI|vv"vv9Svv=vv?vvvPyvvxvvvtvv9yvv>OGFvv~yvvzvvMvvQSvv9!vv?.pvv9yvv=vv;_vv9J

|vvAvv(GpvvQI<vvavv+vvr|vv#GyvvTvv}vv9vvv9J@vvAvvQGhM|vv#25mmEyvv)150mm,h!vv}vv(PFvv+qvv9
k

<vvgvvQV

500Ch600Ch625mm,h<vvvavvv(dIvvvAqvvv)3m.Gyvvvtvvv+vvv9Svvv9JGyvvv}vvvgvvv+vvv9Q*vvv?|vvvGvvvOhyvvv?pvvv,
Gy}g+9Q(BS EN 13168: 2001).

G}!(GYhG:SAg}9:J

@vvvAvvv(GpvvvQ<vvv;_vvv9JYvvv(aGyvvvMvvvWvvv>E|qvvv9<vvvJvvv(Ga|vvvzvvvTvvv9ACh<vvv}vvvGvvv9Qm|vvvAvvvWvvv9<vvvwvvv?|vvv#
Gyvvqvv(:PGyvv}vvjvvzvvqvv#fvvzvv)GyvvJvv(GaGyvvavv(yvv+qvv?.@vvtvvhGyvvTvv}vv9vvv9Jpvv,Gyvv}vvGvv9d15vvvv50mm

h$v,|v"v9Sv=v?yv~SvtvrhGyvtv(G_vhh@v=vav+v"v9JGyvGvOQGfhGyvtv(Gyv>GyvOGFv}v?yvzvMvQSv9!v?.C|qv9
G}Yvvv"vvv9aG}vvvv=vvvQSvvv}vvv9vvvv?,|vvv#50Eyvvv)150mm,pvvv+vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9yvvv%vvv9}Q\vvv+qvvv9J
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GyvTvtv(a<vz_v(GdIvAv)3m<vJvTv>G}Iv}v9dGyv}vAv(s
q
vgv?.*vJv(j<vgv̂$vPgGyv}v"vAvGv9J

_vv=vvtvv?fvv9Ryvv?E\vv9pvv+vv?|vv#GyvvZvv(aGyvv}vvgvvO!vv,ChGyvvzvvOGFvv#GyvvMvvzvv+vv(*qvv?yvvAvvgvvR*vvRGyvvMvvZvv9Fvv[

GyJQGQ*q?.
@

o
vvtvv+qvv~Gyvv}vv9OIfvvzvv)C!vv%vv9|vv#GyvvZvv"vvr0<vv9yvv"vvTvv=vv?}!vvdvv}vv?Gyvv=vv"vv9A,h|vv#GyvvZvv"vvrI

(BS 476-7: 1997)|vv#Ivv+vvEG:!vvAvvWvv9QGyvvTqvvavvJvv,yvvz
q
vv%vv>.C|qvv9GyvvAvvZvv"vv+vvrhpvvuGyvv}vvgvv+vv9Q

G}hQh<vvv,(BS EN 13501-1: 2007)pvvvMvvv9\vvvh:LvvvAvvv=vvv9QGyvvv}vvvZvvv"qvvvh.$vvvPgGyvvv}vvv9OqI|vvvtvvv9h|vvv?
yvvvzvvvqvvvavvvQ*vvv9Jh:@vvvAvvvzC

q
vvvQ<vvv9yvvvQ_vvv(<vvv?.h@vvv(p

q
vvvQ<vvv;_vvv9JYvvv(aGyvvvMvvvWvvv>LvvvZvvv9Fvvv[Fvvv+qvvvOI

:|vAvZv9UGyvZv(J<vqv]v{SvavJv%v9PjGyv"vTv+vHGyv}vqvAv(M.h:*vAvzCvQ$vPGGyvTqvavK<vWvwv{
vv=v+vQ<vAvav=v+vuO$v9f|vTvAvJvzv>|v=vMv(N.yv%vPGpv9yv}v9OqI|v"v9Sv=v?yvzvtv(G_vhhGyvGvOQGfGyvOGLvzv+v?
hG}Svvtvvr,Ivv+vvE*vvwvv(fG|vvAvvZvv9UGyvvZvv(J\vvQhQ*vv9

k
.vvv}vv9*vv=vvzvvkGyvvgvvRdGyvvZqvv(@vv,fvv9OI

yvzv=v;_v?<vTv}v9vv?50mmsv=v{GyvAv}vzv+vb30O*vTv+v=v{.h@vgvav,Gyv"vTv=v?Gyvgv9yv+v?|v#GyvqvQGiv9J
yvvzvv}vv9OqILvv(GUvfvvRdIvvQGQjFvv+qvvOI<vv}ovvgvv9|pvv{G!vvAvvtvv9dIvvQGQj!vv}vv(PFvv,W/mK 0.077

f"O|JA(iQ_(<?8%.

$vvPgGyvv}vv9OIsvv9<vvzvv?yvvzvvAvvWvvjvv+vv{,h*vv}vvwvv#@vvtvvavv+vvgvv%vv9h@vvTvv}vv+vvQ$vv9<vvTvv%vv(yvv?.hEPG|vv9yvvRe

@vvavv=vv+vvu_vv+vv"vv?|vv#GyvvGvv[Ch_vv+vv"vv?Lvv9QFvv+qvv?|vv#G Svv}vv"vvB/GyvvwvvzvvU/GyvvQ|vv{,*vvGvv>Cf
@vvvtvvv(qivvvv{

w
Gyvvv(Yvvv;J<vvv9yvvvTvvvwvvvQ*vvv~(Scrim)[yvvv=vvv9Osvvvavvv"vvv,].h@vvvWvvvw

q
vvv{<vvv;_vvv9JGyvvvZvvv(a

GyvvMvvWvv=vv,_vv=vvtvv?
k

@vvJvvAvv+qvv?|vv"vv9Svv=vv?yvv~SvvtvvrGyvv}vvTvvAvv(*vv?Gyvv}vv"vvAvv%vv+vv?<vvjvvWvv9AESvvqvvzvvAvv,|vvTvvz
q
vvKCh

<9 SqzBGy}Zaw,ChGy}g9Of.

<;_9JGytX

q
Gy}]j(W

@vZv"vh<v;_v9JGyvtvWvPGyv}v]vjv(W<vAvWvwv+v{GyvtvXq@vJvBGyv]vjvbhGyvJvQGQI,*vAv=vgv&
GyvvvAvvvwvvv=vvv+vvvU(Encapsulation)<vvvWvvv=vvvwvvv?|vvv#G}yvvv+vvv9aGyvvvRFvvv9Fvvv+vvv?hhQb|vvv"vvv9Svvv>yvvvzvvva

q
vvv+vvv"vvv?

(GyvvvWvvvwvvv{4.35).h*vvvTvvvAvvvgvvv}vvv{GyvvvtvvvXqGyvvv}vvv]vvvjvvv(Wfvvv9OIkyvvvzvvvAvvvtvvvavvv+vvvgvvv9JGyvvvOGLvvvzvvv+vvv?,@vvvQv
q
vvv>

Gyvvz
q
vv(Ivv9Jfvvzvv)Yvvqvv+vvJvv?!vvgvv{|vv#GyvvMvvWvv>h@vv(Yvv{|vvAvv"vv9vvv=vv?<vv;YvvuCh@vv(Yvv{hYvv;

k

Fv9pv9
k

<v}vDv=vAv9J@vWv=v+vx|vjvzvqv"v?|v"v9Sv=v?.@ovTvOqvv{
w

Gyv(Yv;J<v9yvtv"qv>h*v"v%v)Gyvtv9_vh<vwv9|vzv&
<vvavv+vv"vv?G}yvv(GM(Skim of Board Plaster)<vvTvv}vv9vvv?3mm.Svv}vv9vvv?Gyvv=vv;_vv9J58mm

hfvvQ\vv%vv91200mmhC_vv(Gyvv%vv9Gyvv}vvgvv+vv9Q*vv?@vvAvvQGhM|vv#2270Eyvv)2400mm.h*vv}vvwvv#
@vQcpvAvJv9JLvO|v?OGLv{Gyvz

q
v(Iv9Jfvzv)|vTv9pv?300mm|v#Gyv}vQvvR|v#CFv{@v}vO*vO

G}Svv;cGyvvwvv%vvQ<vv9Fvv+qvv?GyvvWvv9svv(yvv+qvv?.<vv+vv"vv}vv9*vv}vvwvv#@vvDvv=vv+vvBGyvv}vvDvv=xvvAvv9JGyvv}vv"vvRyvv+vv?Gyvvgvv9O*vv?fvvzvv)
Gyvvzvv(Ivv9J|vv=vv9VvvQI,@vvAvvavvz

q
vv>G}Ivv}vv9dG}Cvvtvv{|vvDvv=qvvAvv9J<vvQGZ

m
|vvJvvO

q
<vv?GyvvQCS|vvQ<qvvgvv?GyvvQsvv=vv?
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(Coach-Bolt Fixings)@vvvvMvvvvAvvvvQbGyvvvvz
q
vvvv(Ivvvv9J.h*vvvvGvvvv>C:*vvvvTvvvvAvvvvgvvvv}vvvv{$vvvvPGGyvvvv}vvvv"vvvvAvvvvHpvvvv,

G}|v9vv#Gyv}vgvQq\v?yvzvQ_v(<v?.fv"vO|v9@ovav+qv#<v;_v9JGyvtvXqGyv}v]vjv(W*vZv=vKyv%v9|vtv9h|v?
yvvzvvJvvQ*vvusvvOQ$vv930Osvv+vvtvv?,hGyvvZvv"vvr0:!vvAvvWvv9QGy

q
vvzvv%vv>,h@vvMvvqvv+vv]vv9

k
!vv}vv(PFvv+qvv9

k
yvvzvvZvv(J

svvOQg35O*vvTvv+vv=vv{fvvzvv)|vvGvv9dGyvvAvvQOwO100vvvv3200$vv+vvQ@vvR.h*vvZvvrGyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,
(BS 4046: 1991)CQ<vvgvv?C!vv(GY|vv#<vv;_vv9JGyvvtvvXqGyvv}vv]vvjvv(W<vvJvvTvv>Gyvv}ovvgvv9yvvGvv?<vv}vv=vv+vvO

IvvvvWvvvvQjCSvvvv9Svvvv&Gyvvvv=vvvv(QhfhGIvvvvAvvvv}vvvv9dhFvvvv(O@vvvvGvvvv9h*vvvvr_vvvv(yvvvv+qvvvv?|vvvvTvvvvAvvvv}vvvvQqIyvvvvzvvvvMvvvvO|vvvv9J.
G !%9AGJGy=O*z?$,Gy(QbGy=T+byzAR*+#Gy}=9VQfz+&ChGy(QbGy}9!hyz}9A.

C!(GY<;WGytXqGy}]j(W
Gy"(YAi+Q|g9yH!(GI|Z}A?
Gy"(YB|g9yH<}=+OIWQGJ!(GI|Z}A?
Gy"(YCi+Q|g9yH@G9h*r|TA}QqIp,Gy"(GI
Gy"(YD|g9yH<}=+OIWQGJ@G9h*r|TA}QqIp,Gy"(GI

sXG}Str

cvv{
v

GyvvtvvX
q

|vv9OI@vvjvvavv+vv?}SvvavvK|vvgvvdvv~Gyvv}vv=vv9!vv,IvvAvv)!vv%vv9*vv?GyvvgvvZvv(QGyvv(Svvavv),
hcvz

q
vB$vPgGyv}v9OISv9FvOIkpv,Gyv}v"v9_vuGyvQ*vqv+v?IvAqv)|v"vAvZvrGyvtvQfGyvAv9SvhfvWvQ.C|qv9pv,

GyvvvtvvvQfGyvvvgvvvWvvvQ*vvv#pvvvtvvvOGSvvvAvvvgvvv}vvv{GyvvvtvvvXqpvvvtvvvbpvvv,Cfvvv}vvv9dGyvvvAvvvQ|vvv+vvv~hGyvvvZvvv+vvv9!vvv?,yvvvwvvv#fvvv(OI
G:$vvvAvvv}vvv9e<vvv%vvvPgGyvvv}vvv9OI,QGpvvvuFvvvRFvvv+qvvv9

k
Efvvv9OI<vvv"vvv9A|vvvTvvvQMGyvvvwvvv(vvvv>pvvv,yvvv"vvvOf(Globe

Theatre in London)(GyWw{4.37),hsOFg{|#GytX|GOqOG
k

|9OqI<"9AOGQF?.

(GyvvWvvwvv{4.37)SvvvavvvK|vvvTvvvtvvv(a<vvv9yvvvtvvvXvvvv|vvvTvvvQMGyvvvwvvv(vvvv>,yvvv"vvvOf(Thatched roof-Globe Theatre,

London).
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Gy}(GO
Gyvv}vv(GOGyvv}vvgvv+vv9Q*vv?GyvvDvv;KyvvzvvAvvjvvavv+vv?<vv9yvvtvvXqpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI$vv,svvZvv>Gyvv}vv9A

(Phragmites Australis),hGyvvvvtvvvvX
q

Gyvvvvavvvv(*vvvv{(svvvvXqGyvvvvJvvvv"vvvvavvvv?fvvvv9OI)hsvvvvZvvvv>GyvvvvJvvvv"vvvvavvvv?
Gyvvv}vvv}vvvW

q
vvvb(Combed Wheat Reed)(*vvvTvvv}qvvv)vvvvPyvvvxsvvvZvvv>O*vvvqvvv(f(Devon Reed)).

*vvvvwvvvvDvvvvQsvvvvZvvvv>Gyvvvv}vvvv9Apvvvv,Svvvv=vvvvMvvvv9J!vvvv(Qpvvvv(yvvvvx(Norfolk Broads),hGyvvvv}vvvvTvvvvAvvvv"vvvvtvvvvgvvvv9J,
hFvvv"vvv(H$vvv9|vvv=vvvWvvv9*vvvQ(Hampshire)h|vvvZvvv>!vvv%vvvQ@vvv9j(The Tay Estuary),ivvv+vvvQCf
vvvDvv+vvQG

k
|vv"vv&*ovvTvvAvv(QO|vv#@vvQvvv+vv9h<vv(yvv"vvOGhQh|vv9!vv+vv9hGyvvZvv+vv#.C|qvv9GyvvtvvXqGyvvavv(*vv{pvv%vv(svvXq

G}SvvtvvrGyvv}vvgvv+vv9Qjpvv,|vvtvv9_vvgvv9J|vv+vvOyvv"vvO(Midlands)h$vv(e(Home),pvv,Ivv+vv#*ovvgvvOw

svvZvv>GyvvJvv"vvavv?Gyvv}vv}vvWqvvbG}vvvDvvQVvv+vv(fvv9
k

pvv,O*vvqvv(fhvvv(Q!vv(hd.svvZvv>Gyvv}vv9A$vv(G}vvvDvvQ
O*vv}vv(|vv?,h*vv=vvtvv)!vvJvv(50vvvv60Svv"vv?@vvtvvQ*vv=vv9

k
,ivv+vvQCf

q
GyvvtvvXGyvvavv(*vv{hsvvZvv>GyvvJvv"vvavv?

Gyvv}vv}vvW
q
vvb*vvOh|vv9f@vvtvvQ*vv=vv9

k
20h30Svv"vv?fvvzvv)GyvvAvv(Gyvv,,hPyvvx<vvJvvTvv>Gyvv}vv(svvhh|vv+vv;f

GyvvvTqvvvtvvvr.@vvvJvvvAvvv9Lvvvv{
q

CSvvvtvvvrGyvvvtvvvX
q

Eyvvv)Efvvv9OI@vvvTvvv"vvv+vvv~vvvv{10vvvv15Svvv"vvv?.h<vvv9yvvv"vvvTvvv=vvv?
yvvtvvZvv>Gyvv}vv9A@vvAvv~qGyvvZvv+vv9!vv?ivv9yvv=vv9

k
<vv9SvvAvvgvv}vv9dsvvX

q
GyvvTvvgvv9OjGyvv}vv"vvWvv9Qj(Saw Sedge)

(Cladium Mariscus)}!q&CvDQ|Qh!?|#GytZ>PG@&.
*ovvvRQYivvv9yvvv=vvv9

k
vvvv{
t

|vvv#GyvvvtvvvXqGyvvvavvv(*vvv{hsvvvZvvv>GyvvvJvvv"vvvavvv?Gyvvv}vvv}vvvWqvvvb,h*vvvJvvvZvvvOGf
:SvvAvvgvv}vv9yvv%vv}vv9vvv}vv(GOyvvAvvtvvWvv+vvXG}Svvtvvr<vvJvv+vvE*vvJvv9p

n
vvefvvzvv)GyvvGvvPhYGyvvavv(*vvzvv?Svvzvv+vv}vv?.

*ovvOQSGyvvtvvX
q

Gyvvavv(*vv{yvvzvvJvvZvv(dfvvzvv)GyvvJvv"vvavv?GyvvWvvAvv(*qvv?,pvv,Ivv+vv#Cf
q

svvZvv>GyvvJvv"vvavv?
Gyvv}vv}vvWvvb$vv(Ivv"vvavv?<vv;ChQGb,h*vvtvv[

qQCSvv&GyvvJvv9|vv{yvvzvvJvv"vvavv?.h$vv"vv9c<vvO*vv{yvvtvvZvv>
GyvvvJvvv"vvvavvv?Gyvvv}vvv}vvvWqvvvb$vvv(Ivvv"vvvavvv?GyvvvAvvvQ@vvv+vvvwvvv9d(Triticale Hexaploide),h$vvv,hSvvvb<vvv+vvv#
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STANDARDS

BS 144: 1997 Specification for coal tar creosote for wood preservation.

BS 373: 1957 Methods for testing small clear specimens of timber.

BS 476 Fire tests on building materials and structures: Parts 3, 4, 6, 7, 10-13, 15,
20-24, 31-33.

BS 644: 2009 Timber windows. Fully finished factory-assembled windows of
various types. Specification.

BS 1088 Marine plywood:

Part 1: 2003 Requirements.

Part 2: 2003 Determination of bonding quality.

BS 1186 Timber for and workmanship in joinery:

Part 2: 1988 Specification for workmanship.

Part 3: 1990 Specification for wood trim and its fixing.

BS 1187: 1959 Wood blocks for floors.

BS 1203: 2001 Hot-setting phenolic and aminoplastic wood adhesives.

BS 1282: 1999 Wood preservatives. Guidance on choice, use and application.

BS 1297: 1987 Specification for tongued and grooved softwood flooring.

BS 1336: 1971 Knotting.

BS 4046: 1991 Compressed straw building slabs.

BS 4050 Specification for mosaic parquet panels:

Part 1: 1977 General characteristics.

Part 2: 1966 Classification and quality requirements.

BS 4072: 1999 Copper/chrome/arsenic preparations for wood preservation.

BS 4787 Internal and external wood doorsets, door leaves and frames:

Part 1: 1980 Specification for dimensional requirements.

BS 4965: 1999 Specification for decorative laminated plastics sheet veneered
boards and panels.
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BS 4978: 2007 Visual strength grading of softwood. Specification.

BS 5268 Structural use of timber:

Part 2: 2002 Code of practice for permissible stress design, materials and
workmanship.

Part 3: 2006 Code of practice for trussed rafter roofs.

Part 4: 1978/90 Fire resistance of timber structures.

Part 5: 1989 Code of practice for the preservative treatment of structural timber.

Part 6: 1996/01 Code of practice for timber frame walls.

Part 7: 1989/90 Recommendations for the calculation basis for span tables.

BS 5277: 1976 Doors.Measurement of defects of general flatness of door leaves.

BS 5278: 1976 Doors. Measurement of dimensions and of defects of squareness
of door leaves.

BS 5369: 1987 Methods of testing doors; behavior under humidity variations of
door leaves placed in successive uniform climates.

BS 5395 Stairs, ladders and walkways:

Part 1: 2000 Code of practice for straight stairs.

Part 2: 1984 Code of practice for the design of helical and spiral stairs.

Part 3: 1985 Code of practice for the design of industrial type stairs, permanent
ladders and walkways.

BS 5534: 2003 Code of practice for slating and tiling (including shingles).

BS 5589: 1989 Code of practice for preservation of timber.

BS 5666 Methods of analysis of wood preservatives and treated timber: Parts 2-7

BS 5707: 1997 Specification for preparations of wood preservatives in organic
solvents.

BS 5756: 2007 Visual grading of hardwood. Specification.

BS 6100 Building and civil engineering. Vocabulary:

Part 8: 2007 Work with timber and wood based panels.

BS 6446: 1997 Manufacture of glued structural components of timber and wood
based panels.

BS 8000-5: 1990 Code of practice for carpentry, joinery and general fixings.

BS 8004: 1986 Code of practice for foundations.

BS 8103 Structural design of low-rise buildings:

Part 3: 1996 Code of practice for timber floors and roofs for housing.

BS 8201: 1987 Code of practice for flooring of timber, timber products and
wood-based panel products.

BS 8417: 2003 Preservation of timber. Recommendations. pr BS ISO 18776:
2006 Laminated veneer lumber (LVL). Definitions and requirements.

pr BS ISO 21892: 2005 International framework for classifying wood products
durability based on use class.

pr BS ISO 22390-1: 2009 Timber structures. Laminated veneer lumber (LVL).
Structural properties.
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BS EN 204: 2001 Classification of thermoplastic wood adhesives for non-
structural applications.

BS EN 300: 2006 Oriented strand board (OSB). Definitions, classification and
specifications.

BS EN 301: 2006 Adhesives, phenolic and aminoplastic for loadbearing timber
structures.

BS EN 309: 2005 Wood particleboards. Definition and classification.

BSEN311: 2002 Wood-based panels. Surface soundness. Test method.

BS EN 312: 2003 Particleboards. Specifications.

BS EN 313 Plywood. Classification and terminology:

Part 1: 1996 Classification.

Part 2: 2000 Terminology.

BS EN 314 Plywood. Bonding quality:

Part 1: 1993 Test methods.

Part 2: 1993 Requirements.

BS EN 315: 2000 Plywood. Tolerances for dimensions.

BS EN 316: 1999 Wood fibreboards. Definition, classification and symbols.

BS EN 317: 1993 Particleboards and fibreboards. Determination of swelling in
thickness after immersion in water.

BS EN 318: 2002 Wood-based panels. Determination of dimensional changes
associated with changes in relative humidity.

BS EN 319: 1993 Particleboards and fibreboards. Determination of tensile
strength perpendicular to the plane of the board.

BS EN 320: 1993 Fibreboards. Determination of resistance to axial withdrawal
of screws.

BSEN321: 2002 Wood-based panels. Determination of moisture resistance.

BSEN322: 1993 Wood-based panels. Determination of moisture content.

BSEN323: 1993 Wood-based panels. Determination of density.

BS EN 324 Wood-based panels. Determination of dimensions of boards:

Part 1: 1993 Determination of thickness, width and length.

Part 2: 1993 Determination of squareness and edge straightness.

BSEN325: 1993 Wood-based panels. Determination of test pieces.

BS EN 326 Wood-based panels. Sampling, cutting and inspection:

Part 1: 1994 Sampling and cutting of test pieces and expression of test results.

Part 2: 2000 Quality control in the factory.

Part 3: 2003 Inspection of a consignment of panels.

BS EN 330: 1993 Wood preservatives. Field test method for determining the
relative protective effectiveness of a wood preservative for use under a
coating.

BS EN 335 Durability of wood and wood-based products. Definitions of use
classes:
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Part 1: 2006 General.

Part 2: 2006 Application to solid wood.

Part 3: 1996 Hazard classes of wood and woodbased products against biological
attack. Application to wood-based panels.

BS EN 336: 2003 Structural timber. Coniferous and poplar. Sizes. Permissible
deviations.

BS EN 338: 2003 Structural timber. Strength classes.

BS EN 350 Durability of wood and wood-based products. Natural durability of
solid wood:

Part 1: 1994 Guide to the principles of testing and classification of the natural
durability of wood.

Part 2: 1994 Guide to the natural durability and treatability of selected wood
species of importance in Europe.

BS EN 351 Durability of wood and wood-based products. Preservative-treated
solid wood:

Part 1: 2007 Classification of preservative penetration and retention.

Part 2: 2007 Guidance on sampling for the analysis of preservative-treated
wood.

BS EN 380: 1993 Timber structures. Test methods. General principles for static
load testing.

BS EN 382 Fibreboards. Determination of surface absorption:

Part 1: 1993 Test method for dry process fibreboard.

Part 2: 1994 Test methods for hardboard.

BS EN 383: 2007 Timber structures. Test methods. Determination of
embedment strength and foundation values for dowel type fasteners.

BS EN 384: 2004 Structural timber. Determination of characteristic values of
mechanical properties and density.

BS EN 385: 2001 Finger jointed structural timber. Performance requirements
and minimum production requirements.

BS EN 386: 2001 Glued laminated timber. Performance requirements and
minimum production requirements.

BS EN 387: 2001 Glued laminated timber. Production requirements for large
finger joints. Performance requirements and minimum production
requirements.

BS EN 390: 1995 Glued laminated timber. Sizes. Permissible deviations.

BS EN 391: 2002 Glued laminated timber. Delamination test of glue lines.

BS EN 392: 1995 Glued laminated timber. Shear test of glue lines.

BS EN 408: 2003 Timber structures. Structural timber and glued laminated
timber.

BS EN 409: 2009 Timber structures. Test methods. Determination of the yield
moment of dowel type fasteners.

BS EN 460: 1994 Durability of wood and woodbased products. Natural
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durability of solid wood. Guide to the durability requirements for wood to
be used in hazard classes.

BS EN 594: 1996 Timber structures. Test methods. Racking strength and
stiffness of timber frame wall panels.

BS EN 595: 1995 Timber structures. Test methods.Test of trusses for the
determination of strength and deformation behaviour.

BS EN 596: 1995 Timber structures. Test methods. Soft body impact test of
timber framed walls.

BS EN 599 Durability of wood and wood-based products, performance of wood
preservatives as determined by biological tests:

Part 1: 1997 Specification according to hazard class.

Part 2: 1997 Classification and labelling.

BS EN 622 Fibreboards. Specifications:

Part 1: 2003 General requirements.

Part 2: 2004 Requirements for hardboards.

Part 3: 2004 Requirements for medium boards.

Part 4: 1997 Requirements for softboards.

Part 5: 2006 Requirements for dry process boards (MDF).

BS EN 633: 1994 Cement-bonded particleboards. Definition and classification.

BS EN 634 Cement-bonded particleboards. Specification:

Part 1:1995 General requirements.

Part 2: 2007 Requirements for OPC bonded particleboards for use in dry, humid
and exterior conditions.

BS EN 635 Plywood. Classification by surface appearance:

Part 1: 1995 General.

Part 2: 1995 Hardwood.

Part 3: 1995 Softwood.

Part 5: 1999 Methods for measuring and expressing characteristics and defects.

BS EN 636: 2003 Plywood. Specifications.

BS EN 789: 2004 Timber structures. Test methods. Determination of mechanical
properties of woodbased panels.

DD CEN/TS 839: 2008 Wood preservatives. Determination of the protective
effectiveness against wood destroying basidiomycetes.

BS EN 844 Round and sawn timber. Terminology:

Part 1: 1995 General terms commonto round timber and sawn timber.

Part 2: 1997 General terms relating to round timber.

Part 3: 1995 General terms relating to sawn timber.

Part 4: 1997 General terms relating to moisture content.

Part 5: 1997 Terms relating to dimensions of round timber.

Part 6: 1997 Terms relating to dimensions of sawn timber.

Part 7: 1997 Terms relating to anatomical structure of timber.

333



Part 8: 1997 Terms relating to features of round timber.

Part 9: 1997 Terms relating to features of sawn timber.

Part 10: 1998 Terms relating to stain and fungal attack.

Part 11: 1998 Terms relating to degrade by insects.

Part 12: 2001 Additional terms and general.

BS EN 912: 2000 Timber fasteners. Specifications for connectors for timber.

BS EN 942: 2007 Timber in joinery. General requirements.

BS EN 951: 1999 Door leaves. Method for measurement height, width, thickness
and squareness.

BS EN 975 Sawn timber. Appearance grading of hardwoods:

Part 1: 2009 Oak and beech.

Part 2: 2004 Poplars.

BS EN 1001 Durability of wood and wood-based products. Terminology:

Part 1: 2005 List of equivalent terms.

Part 2: 2005 Vocabulary.

BS EN 1014 Wood preservatives:

Part 1: 1995 Procedure for sampling creosote.

Part 2: 1996 Procedure for obtaining a sample of creosote from creosoted
timber.

Part 3: 1998 Determination of the benzoypyrene content of creosote.

Part 4: 1996 Determination of the water extractable phenols content of creosote.

BS EN 1026: 2000 Windows and doors. Air permeability.

BS EN 1027: 2000 Windows and doors. Watertightness.

BS EN 1058: 1996 Wood-based panels. Determination of characteristic values of
mechanical properties and density.

BS EN 1072: 1995 Plywood. Description of bending properties for structural
plywood.

BS EN 1087 Particleboards. Determination of moisture resistance:

Part 1: 1995 Boil test.

DD CEN/TS 1099: 2007 Plywood. Biological durability. Guidance for the
assessment of plywood for use in different use classes.

BS EN 1128: 1996 Cement-bonded particleboards. Determination of hard body
impact resistance.

BS EN 1193: 1998 Timber structures. Structural timber and glued laminated
timber. Determination of shear strength and mechanical properties.

BS EN 1194: 1999 Timber structures. Glued laminated timber. Strength classes
and determination of characteristic values.

BS EN 1195: 1998 Timber structures. Performance of structural floor
decking.

BS EN 1294: 2000 Door leaves. Determination of the behaviour under humidity
variations.
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BS EN 1309 Round and sawn timber. Method of measurement of dimensions:

Part 1: 1997 Sawn timber.

Part 2: 2006 Requirements for measurement and volume calculation rules.

BS EN 1310: 1997 Round and sawn timber. Method of measurement of features.

BS EN 1311: 1997 Round and sawn timber. Method of measurement of
biological degrade.

BS EN 1312: 1997 Round and sawn timber. Determination of the batch volume
of sawn timber.

BSEN1313 Round and sawn timber. Permitted deviations and preferred sizes:

Part 1: 1997 Softwood sawn timber.

Part 2: 1999 Hardwood sawn timber.

BS EN 1xDimensional classification:

Part 1: 1997 Hardwood round timber.

Part 2: 1997 Softwood round timber.

BS EN 1316 Hardwood round timber. Qualitative classification:

Part 1: 1997 Oak and beech.

Part 2: 1997 Poplar.

Part 3: 1998 Ash, maples and sycamore.

BS EN 1390: 2006 Wood preservatives. Determination of the eradicant action
against Hylotrupes bajulus larvae.

BS EN 1611-1:2000 Sawn timber. Appearance grading of softwoods. European
spruces, firs, pines and Douglas fir.

BSEN1912: 1998 Structural timber. Strength classes. Assignment of visual
grades and species.

BS EN 1927 Qualitative classification of round timber:

Part 1: 2008 Spruces and firs.

Part 2: 2008 Pines.

Part 3: 2008 Larches and Douglas fir.

BS EN 1995 Eurocode 5: Design of timber structures:

Part 1.1: 2004 Common rules and rules for buildings.

Part 1.2: 2004 Structural fire design.

BS EN 12211: 2000 Windows and doors. Resistance to wind load. Test method.

BS EN 12369 Wood-based panels. Characteristic values for structural design:

Part 1: 2001 OSB, particleboards and fibreboards.

Part 2: 2004 Plywood.

BS EN 12436: 2002 Adhesives for load-bearing timber structures, Casein
adhesives. Classification.

BS EN 12512: 2001 Timber structures. Cyclic testing of joints made with
mechanical fasteners.

BS EN 12871: 2001 Wood-based panels. Performance specifications and
requirements for load
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bearing boards for use in floors, walls and roofs.

DD CEN/TS 12872: 2007 Wood-based panels. Guidance on the use of load-
bearing boards in floors, walls and roofs.

BS EN 13017 Solid wood panels. Classification by surface appearance:

Part 1: 2001 Softwood.

Part 2: 2001 Hardwood.

BS EN 13168: 2001 Thermal insulation products for building. Factory made
wood wool products. Specification.

BS EN 13183 Moisture content of a piece of sawn timber:

Part 1: 2002 Determination by oven dry method.

Part 2: 2002 Estimation by electrical resistance method.

Part 3: 2005 Estimation by capacitance method.

BS EN 13226: 2009 Wood flooring. Solid wood parquet floor elements with
grooves and/or tongues.

BS EN 13271: 2002 Timber fasteners. Characteristic load-carrying capacities.

pr EN 13353: 2007 Solid wood panels (SWP). Requirements.

BSEN13501 Fire classification of construction products and building elements:

Part 1: 2007 Classification using test data from reaction to fire tests.

Part 2: 2007 Classification using data from fire resistance tests.

BSEN13556: 2003 Round and sawn timber.Nomenclature of timbers used in
Europe.

BS EN 13756: 2002 Wood flooring. Terminology.

BS EN 13986: 2004 Wood-based panels for use in construction. Characteristics,
evaluation of conformity and marking.

BS EN 13990: 2004 Wood flooring. Solid softwood floorboards.

BS EN 14080: 2005 Timber structures. Glued laminated timber. Requirements.

BS EN 14081 Timber structures. Strength graded timber with rectangular cross-
section:

Part 1: 2005 General requirements.

Part 2: 2005 Machine grading. Additional requirements for initial type
testing.

Part 3: 2005 Machine grading. Additional requirements for factory production
control.

Part 4: 2009 Machine grading. Grading machine settings.

BS EN 14220: 2006 Timber and wood-based materials in external windows,
external door leaves and external door frames.

BS EN 14221: 2006 Timber and wood-based materials in internal windows,
internal door leaves and internal door frames.

BS EN 14279: 2004 Laminated veneer lumber (LVL). Definitions, classification
and specification.
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BS EN 14298: 2004 Sawn timber. Assessment of drying quality.

BS EN 14342: 2005 Wood flooring. Characteristics, evaluation of conformity
and marking.

BS EN 14351-1: 2006 Windows and doors, product standard, performance
characteristics.

BS EN 14519: 2005 Solid softwood panelling and cladding.

pr EN 14544: 2002 Timber structures. Strength graded structural timber with
round cross-section. Requirements.

BS EN 14545: 2008 Timber structures. Connectors. Requirements.

BS EN 14592: 2008 Timber structures. Dowel type fasteners.

pr EN 14732-1: 2003 Timber structures. Prefabricated wall, floor and roof
elements.

BS EN 14755: 2005 Extruded particleboard. Specifications.

BS EN 14761: 2006 Wood flooring. Solid wood parquet.

BS EN 14762: 2006 Wood flooring. Sampling procedures for evaluation of
conformity.

BS EN 14915: 2006 Solid wood panelling and cladding.

BS EN 14951: 2006 Solid hardwood panelling and cladding. Machined profiles
elements.

BS EN 14964: 2006 Rigid underlays for discontinuous roofing. Definitions and
characteristics.

BS EN 15197: 2007 Wood-based panels. Flaxboards. Specifications.

pr EN 15228: 2005 Structural timber. Structural timber preservative treated
against biological attack.

BS EN 15354: 2004 Wood-based panels. Wood veneer floor covering.

DD CEN/TS 15397: 2006 Wood preservatives. Method for natural precondi-
tioning out of ground contact of treated wood specimens.

pr EN 15497: 2009 Finger jointed structural timber. Performance requirements
and minimum production requirements.

DD CEN/TS 15534 Wood plastics composites (WPC):

Part 1: 2007 Test methods for characterisation of WPC materials and
products.

Part 2: 2007 Characterisation of WPC products.

Part 3: 2007 Characterisation of WPC materials.

BS EN 15644: 2008 Traditionally designed prefabricated stairs made of solid
wood.

DD CEN/TS 15679: 2007 Thermal modified timber. Definitions and character-
istics.

DDCEN/TS 15680: 2007 Prefabricated timber stairs. Mechanical test methods.

DD CEN/TS 15717: 2008 Parquet flooring. General guidance for installation.

pr EN 15912: 2009 Durability of reaction to fire performances. Classes of fire-
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retardant treated woodbased product in interior and exterior end use
applications.

BS EN 26891: 1991 Timber structures. Joints made with mechanical fasteners.

BS EN 28970: 1991 Timber structures. Testing of joints made with mechanical
fasteners.

DD ENV 1250 Wood preservatives.Method of measuring loss of active
ingredients:

Part 1: 1995 Losses by evaporation to air.

Part 2: 1995 Losses by leaching into water.

REGULATIONS

Control of Pesticides Regulations 1986.

Control of Substances Hazardous to Health 2002.

Wildlife & Countryside Act 1981.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Special digests

BRE SD2: 2006 Timber-frame dwellings. Conservation of fuel and power.

BRE SD6: 2008 Timber-frame dwellings. Section six of the Domestic Technical
Handbook (Scotland). Energy.

BRE SD7: 2008 Insulation of timber-frame construction. U-values and
regulations for the UK, Republic of Ireland and the Isle of Man.

BRE Digests

BRE Digest 407: 1995 Timber for joinery.

BRE Digest 416: 1996 Specifying structural timber.

BRE Digest 417: 1996 Hardwoods for construction and joinery.

BRE Digest 423: 1997 The structural use of woodbased panels.

BRE Digest 429: 1998 Timbers: their natural durability and resistance to
preservative treatment.

BRE Digest 431: 1998 Hardwoods for joinery and construction (Parts 1, 2 and
3).

BRE Digest 435: 1998 Medium density fibreboard.

BRE Digest 443: 1999 Termites and UK buildings (Parts 1 and 2).

BRE Digest 445: 2000 Advances in timber grading.

BRE Digest 470: 2002 Life cycle impacts of timber.

BRE Digest 476: 2003 Guide to machine strength grading of timber.

BRE Digest 477 Part 1: 2003 Wood-based panels: Oriented strand board
(OSB).

BRE Digest 477 Part 2: 2003 Wood-based panels: Particleboard (chipboard).
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BRE Digest 477 Part 3: 2003 Wood-based panels: Cement-bonded particle-
board.

BRE Digest 477 Part 4: 2004 Wood-based panels: Plywood.

BRE Digest 477 Part 5: 2004 Wood-based panels: Medium density fibreboard
(MDF).

BRE Digest 477 Part 6: 2004 Wood-based panels: Hardboard, medium board
and softboard.

BRE Digest 477 Part 7: 2004 Wood-based panels: Selection.

BRE Digest 479: 2003 Timber piles and foundations.

BRE Digest 487 Part 4: 2004. Structural fire engineering design: materials
behaviour. Timber.

BRE Digest 492: 2005 Timber grading and scanning.

BRE Digest 494: 2005 Using UK-grown Douglas fir and larch for external
cladding.

BRE Digest 496: 2005 Timber frame building.

BRE Digest 500: 2006 Using UK-grown Sitka spruce for external cladding.

BRE Digest 503: 2007 External timber structures. Preservative treatment and
durability.

BRE Digest 504: 2007 Modified wood. An introduction to products in UK
construction.

BRE Good building guides

BRE GBG 21: 1996 Joist hangers.

BRE GBG 32: 1999 Ventilating thatched roofs.

BRE GBG 60: 2004 Timber frame construction: an introduction.

BRE Information papers

BRE IP 2/96 Assessment of exterior medium density fibreboard.

BRE IP 8/96 Moisture resistance of laminated veneer lumber (LVL).

BRE IP 9/96 Preservative-treated timber for exterior joinery - European
standards.

BRE IP 4/97 Preservative-treated timber for exterior joinery - Applying
European standards.

BRE IP 6/99 Preservative-treated timber - Ensuring conformity with European
standards.

BRE IP 2/01 Evaluating joinery preservatives.

BRE IP 13/01 Preservative-treated timber - The UK’s code of best practice.

BREIP 14/01 Durability of timber in ground contact.

BRE IP 1/03 European Standards for wood preservatives and treated wood.

BRE IP 9/03 Best practice of timber waste management.

BRE IP 13/04 An introduction to building with structural insulated panels.
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BRE IP 10/05 Green gluing of timber: a feasibility study.

BRE IP 13/05 Incising UK-grown Sitka spruce.
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<v+v#G}svav9HhGyv}vgvOfpv+vTvMv#yv+vZv{Eyv)!vtvav?G!vZv%v9Qg.h*vAv~qE\v9pv?GyvGv+vQhGyvJvGvQ
Gyvqvzv(QjyvAvWvwv+v{GyvMv=vE,h*v"vqvNG}hvvTvGv+v#pv,GyvqvQf @v}v9efv}vzv+v?GyvAv"vtv+v?.hfv"vO|v9
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@vZv=vKOQFv?GyvJvQGQIhGyvAvJvzv+v{Gyvwv+v}v+v9Fv,YvJv+vJv+v#*vAv~qE|v9yv?GyvqvQfyvAvqvQ*vkGyv}vgvOf,
h|v#Cv~@v]v9a|vwv(q!v9JGyvTv=v9FvxGyv}v"v9Sv=v?.h*v"vAvHpvQf!v}v(PFv,150_v"qv9

k
|v#Gyvqv(:P

f9y,GyG(OIChi+QGyt9<{yzZOCp,i](f90Os+t?.

(GyWw{5.5)pQfGyt(SGyw%Q<9F,.

GyZ>

q

@vvtvvzvv+vvO*vv9
k

,vvv9f*vvTvvwvv>Gyvvqvv(:PGyvv}vv"vvZvv%vvQpvv,Yvv=qvv9J(Ingots)svv=vv{OQpvvzvvAvv&fvvzvv)
GyvvTvv9Lvv#Eyvv)Cyvv(GMCvv~Yvvqvv9FvvK.hyvvwvv#*vvAvv~qG6fSvvwvv>|vvgvvdvv~Gyvvqvv(:P|vv=vv9VvvQIhYvv=qvv&
fvvvzvvv)Vvvvwvvv{svvv]vvv=vvv9fCh<vvv;_vvv9J|vvvTvvvAvvv}vvvQqIh*vvvAvvv~q<vvvgvvvOPyvvvxsvvvavvvgvvv%vvv9<vvvz_vvv(Gd|vvv"vvv9Svvv=vvv?
yvv}vvgvv9yvvGvvAvv%vv9:Ivvtvv9

k
.GyvvZvv>qGyvv}vvTvvAvv}vvQ(GyvvWvvwvv{5.6)yvv+vvUCvvvDvvQ@vv(pvv+vvQG

k
yvvzvvavv9svv?}!vv&*vv(pvvQ

Ef9OIGyATM+#ptb<{C*]9
k

}!q&*"AHE!%9AkCp]{yTaKGyq(:P.

(GyWw{5.6)GyZ>GCTA}Q.
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Gyq(:PGy}OQp{fz)GyT9L#

*vAv~qE!vAv9LYvqv9FvKGyvqv(:P<vAv}vQ*vQ25_v"v9
k

|v#Gyv=v;_v9JGyvTv9Lv"v?,OQFv?IvQGQ@v%v9
1250 oC@vvtvvQ*vv=vv9

k
,|vv#Lvv;dSvvzvvTvvzvv?|vv#Gyvv=vvwvvQGJGyvvAvv,*vvAvvJvvw

q
vv~pvv+vv%vv9Gyvvwvv}vv=vv+vv(@vvQIvvAvv)

@vv"vvMvvqvv̂Svv}vv9vvvAvv%vv9fvv9OIEyvv)|vv9<vv+vv#5.1h20mmsvv=vv{@vv=vvQ*vvO$vv9<vv9yvv}vv9Ahyvvq
q
vv%vv9.h|vv#

Vvvzf<vv;_vv?R!vvAvv%vv925_vv"vv9
k

Cf@vv"vvAvvHyvvqvv9pvv?
k

|vv#GyvvZvv9L_vv(yvv%vv9vvv+vvzvv(|vvAvvQhGIvvOhSvv}vv9vvvAvv%vv9
2mm.h@vv"vvAvvHGyvv}vvtvv9_vvhGyvvqvv(:P*vv?|vvDvv{|vvtvv9_vvhGyvvgvv(GQVhG}fvv}vvOIGyvvgvv9|qvv?hGyvv}vvGvv9Qj
hGyvvvRhG*vvv9(GyvvvWvvvwvvv{5.7)|vvv#OQpvvvzvvv?Gyvvvtvvv]vvv=vvv9fGyvvvTvvv9Lvvv"vvv?<vvvAvvv}vvvQ*vvvQ$vvv9fvvvzvvv)SvvvzvvvTvvvzvvv?|vvv#
Gy}"Zq9J@J(qy%9Ey)GyWw{Gy}ta

q
hGy}"9S>.

(GyWw{5.7)GCt9_hGCOQpz?f^GyT9L#hGy=9QO(<gO1994Trebilock).
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Gyq(:PGy}OQp{fz)Gy=9QO

*vv}vvwvv#@vvMvvqvv+vv̂Svv}vv9vvv?Cyvv(GMGyvvqvv(:PCvvvDvvQhPyvvx<vvTvvJvv=vv%vv9fvvzvv)Gyvv=vv9QO,|vv}vv9
*vvwvvTvv>SvvavvJvv%vv9E!vv%vv9AkFvv+vvOG

k
h*vvR*vvO|vv#|vvtvv9h|vvAvv%vv9fvvzvv)GyvvWvvO.h*vv}vvwvv#|vvgvv9yvvGvv?Gyvv}vvtvv9_vvh

GyvvOGFvvQ*vv?GyvvMvvqvv+vvqvv?h@vvJvv(*vvzvv%vv9Eyvv)pvv(:PyvvAvvTvvzvv+vvKGyvvMvvQSvv9!vv?,<vv+vv"vv}vv9*vvAvv~@vvJvv(*vv{yvvqvv9Fvvr
GyvvvZvvv9LEyvvv)Yvvv9L|vvv}vvv(qLCh|vvv]vvvz

q
vvvhChEyvvv)|vvvtvvv9_vvvhpvvv(:P*vvv?Lvvvqvvv+vvvqvvv?(GyvvvWvvvwvvv{5.7).

hCIvv+vv9!vv9
k

*vvAvv~qpvv,Gyvv}vvgvv}vv{E!vv%vv9AGyvvqvv(:PGyvv}vvOQpvv{fvvzvv)Gyvv=vv9QO,hGyvvPjSvv+vvTvvAvvMvvOepvv,
GyvvAvvWvv+vv+vvO,<vvavv=vvtvv?|vv#GyvvAvv(@vv+vv9AChSvv=vv9FvvxGyvvQYvv9UhGyvvtvvZvvO*vvQCh<vvavv;A<vv;SvvAvv+vvwvv,.
h@vvMvv]vvhYvvqvv9FvvKGyvvqvv(:PGyvv=vv"vv+vv(jqGyvv}vvOQpvvzvv?fvvzvv)Gyvv=vv9QOEyvv)Gyvv}vv(GYvvqvv?Gyvv=vvQ*vvavv9!vv+vv?(BS

ISO 4997: 2007).

Gy}JA(iGywQ<(!,|#Gy}g9OfGyJO*O*?

yvwv}v+v?GyvwvQ<v(fpv,Sv=v9FvxGyvJvO*vO@vzCv+vQvv=v+vQpv,GyvMvZv9Fv[Gyvqv+vR*v9Fv+v?yvzv}vgvOf
<vvTvv=vv>@vvzCvv+vvQ$vv9Gyvv}vv%vv~pvv,GyvvAvvQvvv+vv>Gyvv=vvzvv(QjqGyvv}vvGvv%vvQjq(GyvvWvvwvv{5.8).pvvgvv"vvOOQFvv?
IvvvQGQIGyvvvjvvvQpvvv?SvvvzvvvTvvvzvvv?|vvv#CVvvvwvvv9dGyvvvAvvv=vvvzvvv(Q(GyvvvqvvvQ*vvvB,Gyvvv=vvvQyvvv+vvvBhSvvv}vvv"vvvAvvv+vvvB(Ferrite,

Pearlite and Cementite)Gyvvv}vvvQ@vvv=vvvavvv?<vvv"vvvTvvv>|vvvMvvvAvvvzvvvqvvv?|vvv#GyvvvJvvvO*vvvOhGyvvvwvvvQ<vvv(f@vvvwvvv(f
|vvTvvAvvtvvQqI.h|vvhR*vv9OIOQFvv?GyvvJvvQGQI@vvZvv=vvKCVvvwvv9dGyvvAvv=vvzvv(QGyvvAvv,vvv9!vvB|vvTvvAvvtvvQqIpvv,cvv{

q

GyvvdvvQhaGyvv}vvJvv+vvavv?Gyvvgvv9O*vv?ivv+vvQ|vvTvvAvvtvvQIh*vvgvv9O@vv=vvzvv(Q$vv9pvv,CVvvwvv9d@vvAvvQGpvvu|vvhOQFvv9J
GyvvvJvvvQGQIGyvvvgvvv9yvvv+vvv?(G}hSvvvAvvv+vvv"vvv+vvvB(Austenite)).h*vvv}vvvwvvv#GyvvvJvvvZvvv(dfvvvzvvv)$vvvPGGyvvvAvvvQvvvv+vvv>
Gyvvv=vvvzvvv(QjG}Lvvv+vvvQpvvv,OQFvvv?IvvvQGQIGyvvvjvvvQpvvv?<vvv9 Svvvtvvv9AGyvvvTvvvQ*vvvhyvvvzvvvqvvv(:PGyvvv}vvvTvvvM

q
vvv#IvvvAvvv)

G:Ivv}vvQGQG}|vvQGyvvPj*vv}vv"vvhFvvRFvv+qvv9
k

Chvvvzvv+qvv9
k

fvv}vvzvv+vv9JEfvv9OIGyvvAvv=vvzvv(QGyvvavv=vv+vvgvv+vv?GyvvAvv,vvv9f
*vv}vvwvv#Cf@vvAvv~yvv(IvvOKGyvvAvv=vvQ*vvO<vv=vvbA.h@vvTvvAvvjvv{$vvPgG6Cvv9Qpvv,Gyvv}vvgvv9yvvGvv9JGyvvJvvQGQ*vv?
Gy}MAzq?GyA,@a=ufz)Gyq(:PyA(S+hGy}G9dGy}oA9M|#GyMZ9F[Gyq+R*9F+?.

GyJO*OGy}a9hY

GyvvvJvvvO*vvvOGyvvv}vvvavvv9hY*vvvJvvvAvvv(jfvvvzvvv)!vvvJvvv(0.02%pvvvtvvvb|vvv#GyvvvwvvvQ<vvv(f.hvvvv9f*vvv"vvvAvvvH
@vvvvtvvvvzvvvv+vvvvO*vvvv9

k
<vvvv{fvvvv9OIYvvvv%vvvvQhCvvvvvTvvvvOIGyvvvvJvvvvO*vvvvOGyvvvvMvvvv9epvvvv,pvvvvQfGQ@vvvvOGOj(Reverberatory

Furnace).h@vvTvvAvv}vvQqGyvvgvv}vvzvv+vv?IvvAqvv)*vvAvv~qIvvQbvvv{
q

|vvJvvAvv(iGyvvwvvQ<vv(fpvv,GyvvJvvO*vvOGyvvMvv9e
@vvtvvQ*vv=vv9

k
pvv+ovv"vvAnvvHIvvO*vvO|vvavv9hYfvvGvv+vv"vv,,h*vvTvvJvv>|vv#GyvvqvvQfh|vv#Cvv~*vvavvQnb.hyvvzvvJvvO*vvO

Gyvv}vvavv9hY_vv9<vvhyvv+vvqvv,!vvAvv+vvGvv?GIvvAvv(GFvv&fnvvQ\vv9
k

fvvzvv)|vvMvvz
q
vvqvv9JGyvvMvv=vvEhGyvvWvv(GFvv>|vvDvv{

vvv=vvQ*vvBGyvv}vvjvv"vv+vvR*vv(e(Magnesium Sulphide)GyvvAvv,@vvWvvwvvz
q
vvBpvv,fvvQhb_vv(*vvzvv?!vvAvv+vvGvv?
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fv}vzv+v?GyvavQb.yvzvJvO*vOGyv}vav9hY!vtvav?G!vZv%v9Qfv9yv+v?@vtvAvQH|v#1540oC@v=vgv9
k

yv"vtv9h@v&.
hvvv9f*vvTvvAvvMvvOe@vvtvvzvv+vvO*vv9

k
pvv,Gyvvgvv"vv9YvvQGyvv}vvWvvOhOIyvvtvv(I|vvtvv9h|vvAvv&yvvzvvWvvOqGyvvAvv,@vv=vvzvvk350

Mpa.h$v(|vav9hYhSv%v{GyvAvWvjv+v{ChGyvAvavQ*vufv"vO|v9*vwv(fSv9Lv"v9
k

IvAqv)G:Iv}vQGQ,
h<v9yvAv9yv,pv%v(|v"v9Sv>FvOG

k
}Vvjv9dGyvR*v"v?GyvJvO*vO*v?pv]v;

k
fv#C!v&CvvDvQ|vtv9h|v?yvzvAv5vv{

|vv#Gyvvqvv(:P.:*vv}vvwvv#yvvJrvv~ChYvv>GyvvJvvO*vvOGyvv}vvavv9hY<vvTvv=vv>!vvtvvavv?G!vvZvv%vv9QgGyvvgvv9yvv+vv?.
hsvvO@vv(s

q
vvrE!vvAvv9Fvv&pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOIpvv,fvv9e1974.h*vvAvv~qE!vvAvv9LGyvvJvvO*vvE|vv"vv&

<vv{fvv9OI@vvOh*vvQGyvvJvvO*vvOGyvv}vvavv9hYGyvvtvvO*vv~Chfvvzvv)!vvJvv(CvvvDvvQ@vv(G@vvQG<vv{fvv9OI@vvOh*vvQGyvvqvv(:P
|"Mq^GywQ<(fhyw#|h|W9v{GyA5v{Gy}Z9I=?.

(GyWw{5.8)@zC+QIA(iGywQ<(fp,LZ9F[GAO*OGCa9hYhGyq(:P.

GyJO*OGyZ>

q

*vvJvvAvv(jGyvvJvvO*vvOGyvvZvv>q(GyvvR$vvQ)fvvzvv)vvv}vv+vv?|vv#GyvvwvvQ<vv(fCvvvDvvQ|vv#2%.h*vvAvv~q

@vvZvv"vv+vvgvv&<vvwvvQ<vv"vv?(Carbonizing)GyvvJvvO*vvOGyvvMvv9ehGyvvMvvQOI<vvqvvJvv~Gyvvwvv(cpvv,GyvvqvvQf.!vvtvvavv?
G!vvZvv%vv9QgGyvv}vv"vvMvvqvv]vv?(!vvJvv(1130)hSvv+vv(yvvAvv&Gyvvgvv9yvv+vv?fvv"vvOG!vvZvv%vv9Qg|vv"vvJvvAvv9gLvv9Yvv+vv?Yvv>q
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|vv}vvAvv9RIhyvvwvv#,fvvzvv)fvvwvvUGyvvJvvO*vvOGyvv}vvavv9hY,pvv{!qvv&:*vv}vvwvv#@vvWvvjvv+vvzvv&Svv9Lvv"vv9
k

hfvv}vv(|vv9
k

$vv(|vv9OI$vvWvv?.hsvvOGSvvAvvjvvz
q
vvB|vvtvv9h|vvAvv&yvvzvvAvv5vvv{<vv9SvvAvvMvvOG|vv&pvv,Yvv>qGyvv}vvQGFvv{,hCCvv9K

GyvvWvv(GQYh@vvGvv%vv+vvRGJ|vv+vv9gG}|vvavv9QGyvvAvvtvvzvv+vvO*qvv?.h@vvZvv"vvhGyvv}vvTvv9<vvxGyvvJvvO*vvDvv?Gyvv}vvTvv=vv(vvv9J
<AZ9|+~FO*OIyAg+OE!A9Lf"9YQ|#Gyg%OGyq+wA(QjhG OhGQOj.

h@vAvgvz
q
vuCYv"v9aIvO*vOGyvR$vQGyv}vAv=v9*v"v?<vAvQGvv+v><vzv(Q*v?|vGv%vQ*qv?|vMvAvzvqv?.h*vJvAv(j

IvvvO*vvvOGyvvvR$vvvQGyvvvQ|vvv9OjGyvvvWvvv9Fvvvhfvvvzvvv)Qsvvv9Fvvvu|vvv#GyvvvjvvvQGpvvv+vvvBGyvvvAvvv,@vvvAvvvTvvv=qvvv>pvvv,Lvvv9Yvvv+qvvv?
Gyvv%vvWvv9Vvv?h@ovvwvvTvv=vv&Gyvvzvv(fGyvvQ|vv9OjyvvzvvTvvavv(MGyvv}vvAvvWvvt

x
vvtvv?.h*vvJvvAvv(jGyvvJvvO*vvOGyvvR$vvQG}<vv+vv̂

fvvzvv)GyvvwvvQ<vv(ffvvzvv)Vvvwvv{<vvzvv(QGJSvv}vv"vvAvv+vvB(vvvQ<vv+vvOGyvvJvvO*vvO,Fe3C)GyvvAvv,@vvWvvw
q
vvzvvB

<v9yvAv=vQ*vOGyvTvQ*vhyvzvZv%v9QI.h*v}vwv#Cf@ovzvOqf$vPgGyv}v(GO<v9yvAvJv}v+v?Cv~GyvAv=vQ*vOyvzvJvOq|v#
_vv9<vvgvv%vv9Gyvv%vvX.h*vvAvv~qE!vvAvv9LIvvO*vvOR$vvQCvvvDvvQ|vvavv9hfvv?(IvvO*vvOR$vvQvvvQhj(Spheroidal

Cast Iron))|vvv#_vvvQ*vvvuE\vvv9pvvv?Gyvvv}vvvjvvv"vvv+vvvR*vvv(ehGyvvvTvvv+vvvzvvv+vvvwvvv(fGyvvvJvvvO*vvvOj(Ferrosilicon)

hGyvvAvvzvvO*vv#|vv}vv9*vv|OqjEyvv)<vvzvv(QIGyvvwvvQ<vv(ffvvzvv)Vvvwvv{fvvtvvO|vv#GyvvjvvQGpvv+vvB.yvv%vvPgGyvv}vv(GO
sv(I|vtv9h|v?fvzv)GyvWvOqCvv=vQhvvPyvxfvzv)GyvZvOe.yvwv#Fv}v+vhC!v(GYIvO*vOGyvR$vQsv(*v?
fvvvzvvv)Gyvvv]vvvjvvvb.h@vvvJvvvOOGyvvv}vvv(GYvvvqvvv?Gyvvv=vvvQ*vvvavvv9!vvv+vvv?(BS EN 1560: 1997)!vvvdvvv9e@vvvTvvv}vvv+vvvAvvv&
h@(Y+q&.

@vwv(fGyvTvzvhGyvJvO*vO*v?GyvAv,@vTvAvMvOepv,GyvavQsv9JCvtv+vzv?hyvwv#$vWv?,|vDv{Civav+v?
ivvQaGyvvAvvqvvAvv+vvXGyvv}vvZvv"vv(fvv?ivv9yvv=vv9

k
|vv#IvvO*vvOGyvvR$vvQGyvvQ|vv9OjGyvv}vvgvv9O@vvOh*vvQg.h@vvTvvAvvMvvOe

svavh|v#GyvJvO*vOGyv}vav9hYCLvrhR!v9hC|vAv#fv"vO|v9@vAvavzv>GyvavQbGyvgv9|v?|vtv9h|v?Cfvzv)
yvvzvvZvvOe.h@vvtvvzvv+vvO*vv9

k
*vvAvv~@vvZvv"vv+vvhSvvzvvh|vv+vv9gG}|vvavv9QGyvv}vvZvv=vv(<vv?fvv9OI<vv9yvvQ|vv{|vv#IvvO*vvO

GyvvvR$vvvQGyvvvQ|vvv9Oj,pvvv,Ivvv+vvv#*vvvAvvv~@vvvZvvv"vvv+vvvhC!vvvdvvv}vvv?GyvvvZvvvQa|vvv#IvvvO*vvvOGyvvvR$vvvQGyvvvQ|vvv9Oj
hGyvJvO*vOGyv}vav9hY.hfvzv)fvwvUGyvqv(:P,:*vzv+v#IvO*vOGyvR$vQsv=v{G}hGfpv,Gyv"v9Q,
hyvvwvv#svvO*vvAvvWvvtvvvuEPG@vv~q@vv=vvQ*vvOg<vvTvvQfvv?vvv=vv+vvQIFvvOG

k
<vv}vv9AG _vvqvv9A.h@vvjvvavv,Gyvv}vv(GYvvqvv?

Gyv=vQ*vav9!v+v?(BS EN 877: 1999)Vv=vwv9JGyvZvQaGyv}vZv"qvgv?|v#IvO*vOjqGyvR$vQGyvQ|v9Oj
hGyvvwvvQhj.h@vvgvvO

w
C!vvdvv}vv?GyvvZvvQaGyvv}vvZvv"vv(fvv?|vv#IvvO*vvOGyvvZvv>q|vv"vv9Svv=vv?<vvWvvwvv{Lvv9U

y}"9_uGyAQGKhGyJq9Xfz)Gy=+8?.

Gyq(:P

$vvv"vvv9c_vvv+vvvrhGSvvvh|vvv#Gyvvvqvvv(:P|vvvAvvv(p
q
vvvQ@vvvGvvv9Q*vvv9

k
*vvvgvvvwvvvUGyvvvMvvvZvvv9Fvvv[Gyvvv}vvvMvvvAvvvzvvvqvvv?

Gyvv}vvQ@vv=vvavv?<vv}vvJvvAvv(iGyvvwvvQ<vv(f,hGyvv}vvgvv9yvvGvv9JGyvvJvvQGQ*vv?Gyvv}vvMvvAvvzvvqvv?hE\vv9pvv?Gyvv}vvwvv(!vv9J
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GyvTv=v9Fvwv+qv?.hfv9OI|v9@vAvQGhM|vJvAv(*v9JGyvwvQ<v(fpv,Gyvqv(:P<v+v#0.05%h1.7%h$vPG
hIvOg*v"vgvwvUpv,_v+vrhGSvh|v#GyvMvZv9Fv[Gyvqv+vR*v9Fv+v?.pv9yvqv(:PGyv}v"vMvqv̂GyvwvQ<v(f

(0.05%-0.15%)hGyvqv(:PGyv}vgvAvOd(0.15-0.25%)$v}v9yv+qv"v9f!vTv=v+qv9
k

hyv%v}v9sv9<vzv+v?vv=v+vQI
yvvzvvAvvWvvjvv+vv{fvvzvv)Gyvv=vv9QO.C|qvv9Gyvvqvv(:PGyvv}vvAvv(SqvvbGyvvwvvQ<vv(f(0.25-0.5%),hGyvvPjivv9yvv=vv9

k
|vv9

*vwv(f|vgv9yvGv9
k

IvQGQ*v9
k

,*vwv(fYvgv>G:$vAvQGA.pv,Iv+v#*v=vOjGyvqv(:PGyvgv9yv,GyvwvQ<v(f
(0.5-0.9%)hpvv(:PG}OhGJGyvvwvvQ<vv(!vv,(0.9-1.7%)|vvAvv9!vv?

k
h|vvtvv9h|vv?G$vvAvvQGA|vvAvvRG*vvO@vv+vv#

|vvhR*vv9OI|vvJvvAvv(iGyvvwvvQ<vv(f.h<vv9 \vv9pvv?Eyvv)|vv9Svv=vvu,*vvAvv~qGSvvAvvMvvOGepvv(:P|vv"vvMvvqvv̂
GyvwvQ<v(f(<0.02%)h|v"vMvqv̂GyvwvQ<v(fyvzvjv9*v?(<0.01%)pv,GyvAvav=v+vtv9JGyvAv,@vJvAv9L
Eyv)sv9<vzv+v&@vWvwv+v{fv9yv+v?hSvJv>.|vhGyvgvzv~<vzf

v
|vJvAv(*v9JGyvwvQ<v(f$vPg|v}v9Cvzv?yvAvzvx

GyA,p,GyJO*OGy}a9hYGyAtz+Oj.

Gy}g9yG9JGyJQGQ*?yzq(:P

*vv}vvwvv#@vvgvvO*vv{GyvvMvvZvv9Fvv[Gyvvqvv+vvR*vv9Fvv+vv?yvvzvvqvv(:P|vv#_vvQ*vvuGyvv}vvgvv9yvvGvv9JGyvvJvvQGQ*vv?
Gyv}vMvAvzvqv?GyvAv,@v"vav(jfvzv)GyvAvTvMv+v#Eyv)OQFv?IvQGQI|vgqv+v"v?Cv~GyvAv=vQ*vO@vJvBcvQha

|vTv+vavQfvzv+v%v9.h@v~qhYvr|vGv}v(fv?vv9|vzv?|v#Gyv}vgv9yvGv9JGyvJvQGQIpv,Gyv}v(GYvqv?(BS

EN 10052: 1994).h@vvvvvjvvvvva
q
vvvvv,Gyvvvvv}vvvvv(GYvvvvvqvvvvv?(BS EN 10343: 2009)pvvvvv(:PGyvvvvvAvvvvvWvvvvv+vvvvv+vvvvvO

Gyvvvv}ovvvvTvvvvAvvvvMvvvvOepvvvv,Yvvvv"vvvv9fvvvv?G}FvvvvRGAGyvvvvAvvvv,@vvvvAvvvvavvvvzvvvv>ESvvvvtvvvv9Akh@vvvvzvvvv+vvvv+vvvv"vvvv9
k

(Quenching And

Tempering) (+QT)ChEf9O@&Ey)_=+gA&(@a=+h)(+N) (Normalising).

GyAtT+?

Gyvvqvv(:PGyvv}vvTvvtvv)<vvTvvQfvv?svv9S
m

h$vvXq,Ivv+vvE*vv|OjGyvvAvv=vvQ*vvO<vvTvvQfvv?,|vv#OQFvv?
IvvQGQIfvv9yvv+vv?pvv,GyvvR*vvBChpvv,Gyvv}vv9A,Eyvv)Gyvv}vvJvv9pvvdvv?fvvzvv)GyvvWvvwvv{Gyvv=vvzvv(QjGyvvPj@vv~q

fv"vOOQFv?GyvJvQGQIGyvgv9yv+v?.h*vZv=vK$vPGG}CvQCvvDvQh\v(Iv9
k

pv,Gyvqv(:PPjGyv}vJvAv(i
GyvvwvvQ<vv(!vv,G}fvvzvv),hGyvvPj$vv(ivv9yvv=vv9

k
ivv+vvQ|vv"vv9Svv>yvv~ivvQGVGyvv%vv"vvOSvv+vv?h$vv(fvvzvv)$vvPg

GyvvvJvvv9yvvv?.hCIvvv+vvv9!vvv9
k

*ovvvAvvv=vvvhG Svvvtvvv9A(Quenching)<vvvgvvv}vvvzvvv+vvv?@vvvzvvv+vvv+vvv#(Tempering)yvvvzvvvJvvvO
q

|vvv#
GyZ;<?hGy%W9V?Gy}qQ_A+#.

GyAzO*#hGyAa=+h

@vvv"vvvavvv(jfvvv}vvvzvvv+vvv?G Ivvv}vvv9Afvvvzvvv)@vvvzvvv+vvv+vvv#Gyvvvqvvv(:PGyvvvtvvv9Svvv,<vvv{fvvv9OI<vvvzvvv(Q@vvv&pvvvAvvvAvvvJvvvQqQ
G Fvv%vv9OGJpvv,OGLvv{Gyvv}vv9OIh@vv"vvAvvH<vv"vv+vv?Ivv=vv+vv=vv+qvv?CvvvDvvQG!vvAvvdvv9|vv9

k
.yvvzvvAvvzvvO*vv#*vvgvv9O@vvTvvMvv+vv#

Gyvqv(:Ph*v"vtvhpv,OQFv?IvQGQI!vJv(650Cv~*ov=vQO<v=vbA<v}vgvOd|vAvJvw
q
v~pv+v&OGLv{pvQf

354



ChIvvqvvQI@vv=vvQ*vvO.pvv+vv"vvAvvHpvv(:PG
k

CvvvDvvQ_vvQGhI<vvAvvQvvv+vv>|vvgvv+qvv#.C|qvv9pvv,fvv}vvzvv+vv?GyvvAvvavv=vv+vvhpvv+vvgvv9O
@vvTvvMvv+vv#Gyvvqvv(:PEyvv)830-930 oCyvvqvvAvvQICsvvZvvQCvv~*ovv=vvQqO<vvTvvQfvv?Cvvv=vvQpvv,Gyvv%vv(GA.|vv}vv9
*T%{Gyg}{Gy;Iufz)Gy=9QOhGyAWj+{G6y,.

GyAz++#

@v"vav(jfv}vzv+v?GyvAvzv+v+v#fvzv)Efv9OI@vTvMv+v#Gyvqv(:PEyv)OQFv?IvQGQI|vgvAvOyv?(400-

600 oC),Cvv~*ovv=vvQqOpvv,Gyvv%vv(GA|vv}vv9*vvtvvz
q
vv{|vv#$vvWvv9VvvAvv&h*vvTvv}vvKFvvRFvv+qvv9

k
<vv{fvv9OI<vvzvv(QI

Gyvv}vvgvvOf.h*vvQ@vv=vvb|vvtvvOGQGyvvAvvzvv+vv+vv#hGyvvR*vv9OIpvv,Gyvv}ovvavv9hfvv?hGyvv"vvtvvZvv9fpvv,|vvtvv9h|vv?GyvvWvvOq

|=9VQI|hGQ@q9YOQF?IQGQIGyg}z+?.

GywQ<"?

*vv}vvwvv#@vvtvvTvv+vv?Gyvvavv=vvtvv?GyvvTvvavvJvv+vv?yvvzvv}vvwvv(!vv9J<vvR*vv9OIGyvv}vvJvvAvv(iGyvvwvvQ<vv(!vv,yvvzvvTvvavvK
GyvMv9QFv,,h@vQc!v(GIGyv}vwv(qfyv+qv"v?!vTv=v+v9

k
,|v}qv9*vgvav,SvavJv9

k
Yvgv>G:$vAvQGA|v#Ohf

$vWv9Vv?hpvtvOGfyv}vtv9h|v?GyvZvOepv,Gyv}vQvvR.hfv9OI,@v"vav(j$vPgGyvgv}vzv+v?fvzv)@vTvMv+v#
Gyvv}vvwvv(!vv9J<vvgvvOEIvv9_vvAvv%vv9<vv9yvvqvvJvv~Chivv+vvQg|vv#Gyvv}vv(GOGyvvwvvQ<vv(!vv+vv?Eyvv)900@vvtvvQ*vv=vv9yvvgvvOqI
S9f9J.C~@

o
g9yHGytahIQGQ*9

k
y+A~qGSAw}9d@tT+?GyTaK.

|(GYq9JGyq(:P

*vvvAvvv~q@vvvZvvv"vvv+vvvrGyvvvqvvv(:Ppvvv,G:@vvvJvvv9OG}hQh<vvv,|vvv#Lvvv;dSvvvzvvvTvvvzvvv?|vvv#Gyvvv}vvvgvvv9*vvv+vvvQ
G}hQh<+?(BS EN 10025: 2004).

Gyq(:PGy="+(jGy}OQp{fz)GyT9L#(Hot Rolled Structural Steels):

Gy=+9!9JGyAt"+?Gyg9|?(BS EN 10025-1: 2004)

Gyq(:PGy="+(ji+QGyM;Fa,(BS EN 10025-2: 2004)

Gyq(:PGy="+(jGy"9f~GyJ=+=9JGyt9<{yzpJ9e(BS EN 10025-3: 2004)

Gyvvvqvvv(:PGyvvv=vvv"vvv+vvv(jGyvvv}vvvOQpvvv{Gyvvv"vvv9fvvv~GyvvvJvvv=vvv+vvv=vvv9JGyvvvtvvv9<vvv{yvvvzpvvvJvvv9e(BS EN 10025-5:

2004)

Gyvvqvv(:PPhGyvv}vvtvv9h|vv?Gyvv}vvJvvTvv"vv?yvvzvvAvv5vvv{Gyvv"vv9Fvv~fvv#GyvvdvvQhaGyvvGvv(*vv?(BS EN

10025-5: 2004)
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Gyq(:PGy="+(jPhs(qIGyM](YGyg9y+?(BS EN 10025-6: 2004)

Gyv}vtv9_vhGyvqv(:P*v?Gyv=v"v+v(*v?Gyv}vqvQiv?(Gyv}vGv(qpv?)hGyv}vWvwvzv?fvzv)GyvTv9Lv#(BS EN

10210-1: 2006)

Gyvv}vvtvv9_vvhGyvvqvv(:P*vv?Gyvv=vv"vv+vv(*vv?Gyvv}vvqvvQivv?(Gyvv}vvGvv(qpvv?)hGyvv}vvWvvw
q
vvzvv?fvvzvv)Gyvv=vv9QO(BS EN

10219- 1: 2006)

h@vv(\vvKGyvvGvvOGhd5.1vvvv5.5G}Yvv"vv9aGyvv}vvgvv+vv9Q*vv?yvvzvvqvv(:Phsvv(G$vv9Gyvv}vv}vv+vvRI.pvv,
$vvPgGyvv}vvgvv9*vv+vvQ*vvWvv+vvQGyvvJvvQaSEyvv)Gyvvqvv(:PGyvv=vv"vv+vv(j,h*vvAvvgvvz

q
vvuGyvvAvvQ|vv+vvR<vv9}Qsvv9eGyvv;Ivvtvv?

<vvtvv(qIGyvvMvv]vv(YGyvvO!vv+vv9.h@vvWvv+vvQGyvvJvvQhaGyvvqvvQfvv+vv?Eyvv)|vvtvv9h|vv?GyvvZvvOehcvvQhaG !vvAvv9L
hGyvvAvvQGvvv+vv>G}LvvQi.pvv}vvDvv;

k
W@vvWvv+vvQEyvv)Cf

q
Gyvvqvv(:P|vvtvv9heyvvzvvavvtvvU.hsvvO@vv~q@vvgvvQ*vvr

CQs9eGyq(:Pyw{
x

Y"r|"&p,Gy}(GYq?(BS EN 10027-2:1992).

*(\KGy}D9dGyA9y,!d9|,GyAQ|+RyZ"r|g+9Qj|#Gyq(:P:

(S275JR) (BS EN 10027-1: 2005)

(1.0044) (BS EN 10027-2: 1992)

(S275JR):S*W+QEy)Gyq(:PGy%+wz,.

s(qIGyM](Y$,275MPa.

J$,CO!)s(IYOep,OQF?IQGQIGyjQp?R.

1.0044:GyQs~G}hqd$(Qs~|G}(f?Gy}9OqI|hGyq(:P1.

GyvRhLGyvDv9!v,|v#G}Qsv9e$v(Qsv~|vGv}v(fv?Gyvqv(:P00|vWv+vQG
k

Eyv)pv(:PCSv9Sv,
i+QS=9Fw,.

G}Qs9eG}L+QI@W+QEy)Y"r|JOqO|#Gyq(:Pi+QGyT=9Fw,.

356



GyGOhd5.1@Z"+rGyq(:P}Y"9a|g+9Q*?hpt9
k

yvvvv(BS EN 10025-2: 2004)

|"AG9JGyq(:PGy="+(ji+QGyT=9Fw,Gy}OQp{fz)GyJ9|,.

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10025-2: 2004 limits

GyZ"rfOO(MPa)s(IGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(I

GB](YGyO!+9

S1851.0035290-510185

S235JR1.0038360-510235

S235J01.0114360-510235

S235J21.0117360-510235

S275JR1.0044410-560275

S275J01.0143410-560275

S275J21.0145410-560275

S355JR1.0045470-630355

S355J01.0553470-630355

S355J21.0577470-630355

S355K21.0596470-630355

|;Id9J:

@

o
vvvWvvv+vvvQGyvvvOQFvvv9JGyvvvqvvvQfvvv+vvv?JR, J0, J2hK2Eyvvv)@vvvRG*vvvOpvvv,svvv(qIGyvvvZvvvOe|vvvtvvv+vvvTvvv?

<9LA=9QG}LOhOVV9Q<,(Charpy V-notch)

KyvvO*vv%vv9_vv9svv?Cfvvzvv)|vv#J.h@
o
vvWvv+vvQGyvvQ|vv(RR,0h2Eyvv)CfGLvvAvv=vv9QGyvvZvvOe@vv~

p,OQF?IQGQIGyjQp?,0h20fz)GyA(Gy,.
Gy=+9!9J$,yq(:PS}w&16mmChCs{.
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GyGOhd5.2@Z"+rGyq(:P}Y"9af9y+?|#Gyq(:PGy="+(jhpt9
k

yvvvv(BS EN

10025-3: 2004)|"AG9JGyq(:PGy="+(jGy}OQp{fz)GyJ9|,Gyt9<{yz
x

J9ePj
GyJ=+=9JGy"9f}?

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10025-3: 2004 limits

GyZ"rfOO(MPa)s(IGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(I

GB](YGyO!+9

S275N1.0490370-510275

S275NL1.0491370-510275

S355N1.0545470-630355

S355NL1.0546470-630355

S420N1.8902520-680420

S420NL1.8912520-680420

S460N1.8901550-720460

S460NL1.8903550-720460

|;Id9J:

@vAvgvz
q
vuGyvOGyv?GyvqvQfv+v?N(|vav=vhCh|vav=vhh|vOQpv{)<v9yvJv9yv?Gyvqv+vR*v9Fv+v?yvzvqv(:PhL

(YOe|"Mq^OQF?GyJQGQI)<t(qIYOef9y+?.

Gy=+9!9J$,yq(:PS}w&16mmChCs{.
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GyGOhd5.3@Z"+rGyq(:P}Y"9af9y+?hpt9
k

yvvvv(BS EN 10025-4: 2004)

|"AG9JGyq(:PGy="+(jGy}OQp{fz)GyJ9|,Gyt9<{yz
x

J9ePjGyJ=+=9JGy"9f}?
Gy}OQp{|+w9!+w+9

k
hIQGQ*9

k

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10025-4: 2004 limits

GyZ"rfOO(MPa)s(IGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(I

GB](YGyO!+9

S275M1.8818370-530275

S275ML1.8819370-530275

S355M1.8823470-630355

S355ML1.8834470-630355

S420M1.8825520-680420

S420ML1.8836520-680420

S460M1.8827540-720460

S460ML1.883840-720460

|;Id9J:

@vvAvvgvvzvvuGyvvOGyvv?GyvvqvvQfvv+vv?M(|vvOQpvv{|vv+vvwvv9!vv+vvwvv+vv9
k

hIvvQGQ*vv9
k
)<vv9yvvJvv9yvv?Gyvvqvv+vvR*vv9Fvv+vv?yvvzvvqvv(:P

hL(YOe|"Mq^OQF?GyJQGQI)<}t9h|?YOef9y+?.

Gy=+9!9J$,yq(:PS}w&16mmChCs{.
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GyGOhd5.4@Z"+rGyq(:P}Y"9a|t9h|?yzatU

hpt9
k

yvvvv(BS EN 10025-5: 2004)

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10025-5: 2004 limits

GyZ"rfOO(MPa)s(IGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(I

GB](YGyO!+9

S235JOW1.8958360-510˚ ç

S235J2W1.8961360-510˚ ç

S355JOWP1.8945470-630˚ çç

S355J2WP1.8946470-63˚ çç

S355JOW1.89590˚ çç

S355J2W1.8965470-630˚ çç

S355K2W1.8966470-630355

|;Id9J:

@

o
W+QGyOQF9JGyqQf+?J0, J2hK2Ey)@RG*Op,s(qIGyZOefz)GyAQ@+>.
@

o
W+QGyOGy?WEy)p(:P|t9heyzatU
@

o
W+QGyOGy?PEy)p(:Pf9y,Gyq(Sq(Q
Gy=+9!9J$,yq(:PS}w&16mmChCs{.
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GyvGvOhd5.5@vZv"v+vrGyvqv(:P}Yv"v9a|vTvtv9Ih|vzv+v"v?<vtv(ILv]v(Yfv9yv+v?hpvtv9
k

yvvvvv

(BS EN 10025-6: 2004)

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10025-6: 2004 limits

GyZ"rfOO(MPa)s(IGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(I

GB](YGyO!+9

S460Q1.8908550-720460

S500Q1.8924590-770500

S550Q1.8904640-820550

S620Q1.8914700-890620

S690Q1.8931770-940690

S890Q1.8940940-1100890

S960Q1.8941980-1150960

|;Id9J:

@

o
W+QGyOGy?QEy)p(:P|oTt)
Gy=+9!9J$,yq(:PS}9vA&<+#3h50mm.

Gyq(:PGy="+(j
*vvJvvAvv(iGyvvqvv(:PGyvv=vv"vv+vv(jGyvvtvv9<vv{yvvz

x
vvJvv9e,GyvvPjGSvvAvvMvvOepvv,|vvzvvgvv>h*vv}vv=vvzvv,pvv,

yv"vOf(GyvWvwv{5.9),fvzv)vvQ<v(fpv,Gyv}vGv9d0.16 - 0.25%.h*ovav=vhGyvqv(:PGyv=v"v+v(j
fvv9OI

k
<vv9yvvAvv=vvQ*vvOGyvvavv=vv+vvgvv,pvv,Gyvv%vv(GA<vvgvvOGyvvOQpvvzvv?fvvzvv)GyvvJvv9|vv,.Ef@vvzCvv+vvQGyvvJvvGvv~vvv=vv+vvQ,

|vv}qvv9*vvGvvgvv{Gyvv}vvtvv9_vvhGyvvwvv=vv+vvQI@vv=vvQO<vv=vvbACvvvDvvQ|vv#Gyvv}vvtvv9_vvhGyvvQsvv+vvtvv?pvv+vv|OjPyvvxEyvv)
GLvAv;pv9Jvv=v+vQIpv,GyvMvZv9Fv[Gyvqv+vR*v9Fv+v?,h<v9yvAv9yv,pv{f|vtvavgv9

k
Sv}v9vvAv&mm 80*v}vwv#

Cf*vvvwvvv(fyvvv&svvv(ILvvv]vvv(Y10%Csvvv{|vvv#|vvvtvvvavvvhSvvv}vvv9vvvvAvvv&mm 16|vvv#!vvvq
r
vvvUGyvvvqvvv(:P.

fvvvzvvv)GyvvvQivvv~|vvv#CfGyvvvZvvv"vvvrS275Svvv=vvvuCfGfvvvAvvv=vvvQpvvv(:PG
k

<vvv"vvv+vvv(*qvvv9
k

|vvvgvvv+vvv9Q*vvv9
k

,h|vvv9RGd

*vvTvvAvvMvvOepvv,|vvgvvdvv~Gyvvgvv(GQVGyvvZvvjvv+vvQIhGyvv}vv=vvTqvvavv9JhGyvvRhG*vv9,hsvvOCYvv=vvKGyvvZvv"vvr
S355*TAMOep,Gyg(GQVGyw=+QIhG}f}OIhGy}t9_hGy}G(qp?fz)!J(|ARG*O.
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(GyvWvwv{5.9)G}Vvjv9dGyvqv(:P*v?Gyv=v"v+v(*v?.|vzvgv>h*v}v=v\(Wembley)pv,yv"vOf.GC%v"vOSv(fGCgv}v9Q*v(f:
p(SAQ(Foster)hVQv9g.GyZ(QI:BQCQy+(!R(Arthur Lyons).

Gy}t9_hGy}G(qp?(Gy}oqQi?)

fv9OI@vZv"vhGyv}vtv9_vhGyv}vGv(qpv?GyvOGFvQ*v?hGyv=v+v]v(*v?hGyv}vQ<qvgv?hGyv}vTvAvav+vzv?|v#Gyv}vtv9_vh
Gyv}vTva

q
vJv?h*vAv~q@vZv"v+vgv%v9@vOQ*vGv+qv9

k
IvAv)@vZv=vK|vTvAvO*vQIk@vtvQ*v=v9

k
.Cv~@

o
v}vQqQ|v#Lv;dhVv9Fvh

GSvvAvvJvvDvv9Kfvv9yvv+vv?GyvvAvvQOOyvvQpvvhOQFvv?IvvQGQIGyvvJvv(GaIvvAvv)G:!vvZvv%vv9Qhfvv"vvO$vv9@vvGvv}vvh|vvgvv9
k

 vv}v9dC!v=v(H.h@vAv~qERGyv?Gyv}vgv9OfGyvRGFvOI|v#GyvTvavK.Cv~*ovTvM
q
v#G}!v=v(Hvvz

q
v&Eyv)OQFv?

IvQGQIGyvAvav=v+vh(850-950 oC),h*vOQpv{Eyv)|vtv9_vhOGFvQ*v?,<v+v]v(*v?,|vTvAvav+vzv?Ch|vQ<qvgv?.
hpvvv,Ivvv9yvvv?Gyvvv}vvvtvvv9_vvvhG}YvvvjvvvQIvvvGvvv}vvv9

k
*vvvAvvv~q@vvvTvvvMvvv+vvv#G}!vvv=vvv(HEyvvv)950-1050 oCh*vvvWvvvOq

yvAvMvqv+v̂C<vgv9OgIvAv)@vZv=vK|v"v9Sv=v?.CYv"v9aGyvqv(:PGyv}vgv+v9Q*v?_v=vtv9
k
yvvvvv(BS EN 10210-1:

2006)$v,(S275J2H)h(S355J2H)(GyvGvOhd5.6).@vMvAvzvrGyv}vtv9_vhGyv}vGv(qpv?Gyv}vWvw
q
vzv?

fvvzvv)Gyvv=vv9QOpvv,LvvZvv9Fvv[Gyvv}vv9OIfvv#Gyvv}vvtvv9_vvhGyvv}ovv"vvGvvRIfvvzvv)GyvvTvv9Lvv#GyvvGvv9$vvRIh@vvwvv(f
|vvavv9<vvtvv?yvvvvvv(BS EN 10219: 2006).*vvAvv~qGSvvAvv+vvQGOGyvvZvv"vvrG}O!vv)(S235),<vvtvv(qILvv]vv(Y
O!v+v9MPa235,hyvwv#G}Yv"v9aGyv}vgv+v9Q*v?iv+vQGyvTv=v9Fvwv+v?$v,(S275)h.(S355)h*ovZv"vr

(S420)h(S460)vq(:PS=9Fw,L9U(GyGOhd5.7).

yvzv}vtv9_vhG}vv=vQGyv}vqvQiv?,*vAv~qGSvAvMvOGefv}vzv+v?@vavQ*vuOhGQI !vAv9LG}!v9<v+v>iv+vQ
Gyvvv}vvvzvvvJvvv(|vvv?(Seamless).Ivvv+vvvE@ovvvMvvvQqbYvvv=vvv9Jpvvv(:P*vvv?|ovvvTrvvvAnvvvOps

q
vvv?Svvv9Lvvv"vvv?<vvv}vvvwvvv=vvvU

362



$v+vOQhyv+vwv,Cv~*ovqvAvKGyvqvQGZGyv}vQvvRj<v=vwvQGJh|vjvRd<v9yvAv"v9hH.h*ov}vQqQGyvqv(:P:Ivtv9
k

fvvzvv)SvvzvvTvvzvv?:|vvQvvvR*vv?|vv#G}Svvavv(G!vv9JGyvvAvv,@vvTvv=xvv>GSvvAvvavv9yvv?G}!vv=vv(H|vv}vv9*vvMvvqvv̂
|tag&Ey)G}<g9OGy}az(<?.

GyGOhd5.6@Z"+rGy}t9_hGy="+(*?Gy}qQi?Gy}"%9Ifz)GyJ9|,
hpt9

k
yvvvv(BS EN 10210: 2006)|t9_h<"+(*?|"GRIfz)GyJ9|,|#p(:Pi+Q

S=9Fw,PjI=+=9J!9f}?

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10010-1: 2006 limits

GyZ"rfOO(MPa)s(IGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(I

GB](YGyO!+9

S235JRH0039.1360vvvv510235

S275JOH0149.1410vvvv560275

S275J2H0138.1410vvvv560275

S355JOH0547.1470vvvv630355

S355J2H0576.1470vvvv630355

S355K2H0512.1470vvvv630355

S275NH0493.1370vvvv510275

S275NLH0497.1370vvvv510275

S355NH0539.1470vvvv630355

S355NLH0549.1470vvvv630355

S420NH875.1520vvvv680420

S420NLH8751.1520vvvv680420

S460NH8953.1540vvvv720460

S460NLH8956.1540vvvv720460

|;Id9J:

@

o
W+QGyOGy?HEy)|t9_h|qQi?
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@

o
vvWvv+vvQGyvvOQFvv9JGyvvqvvQfvv+vv?JR, J0, J2Eyvv)Cfsvv(qIGyvvZvvOe@vv}qvvBpvv,OQFvv?IvvQGQI

GyjQp?,0h-20 oCfz)GyA(Gy,.
K2yO*%9_9s?YOeCfz)|#J2.

@vAvgvzvuGyvOGyv?GyvqvQfv+v?N(|vav=vhCh|vav=vhh|vOQpv{)<v9yvJv9yv?Gyvqv+vR*v9Fv+v?yvzvqv(:PhL

(YOe|"Mq^OQF?GyJQGQI)<}t9h|?YOef9y+?.
CY"9aG !A9LGy}g+9Q*?p,Gy}}zw?Gy}AJOI(S275J2H)Ch(S355J2H)

Gy=+9!9J$,yq(:PS}9vA&<+#3h16mm

GyGOhd5.7@Z"+rGy}t9_hGy="+(*?Gy}qQi?Gy}Ww
q

z?fz)Gy=9QOhpt9
k

yvvvv(BS EN

10219: 2006)|t9_h<"+(*?|qQi?|zJ(|?|Ww
q

z?fz)Gy=9QO|#p(:Pi+QS=9Fw,
PjI=+=9J!9f}?

GyAZ"+rGBZ9F[

BS EN 10027-1: 2005 and BS EN

10027-2: 1992

BS EN 10219-1: 2006 limits

GyZ"rfOO(MPa)s(qIGyWOGytZ(i(MPa)svvvvvvvvvvvvvvvvvvvvvvvvvv(qI

GB](YGyO!+9

S235JRH0039.1340vvvv470235

S275JOH0149.1410vvvv560275

S275J2H0138.1410vvvv560275

S355JOH0547.1470vvvv630355

S355J2H0576.1470vvvv630355

S355K2H0512.1470vvvv630355

S275NH0493.1370vvvv510275

S275NLH0497.1370vvvv510275

S355NH0539.1470vvvv630355

S355NLH0549.1470vvvv630355

S460NH8953.1540vvvv720460
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S460NLH8956.1540vvvv720460

S275MH8843.1360vvvv510275

S275MLH8844.1360vvvv510275

S355MH8845.1450vvvv610355

S355MLH8846.1450vvvv610355

S420MH8847.1500vvvv660420

S420MLH8848.1500vvvv660420

S460MH8849.1530vvvv720460

S460MLH885.1530vvvv720460

|;Id9J:

@

o
W+QGyOGy?HEy)|t9_h|qQi?
@

o
vvvWvvv+vvvQGyvvvOQFvvv9JGyvvvqvvvQfvvv+vvv?JR, J0, J2Eyvvv)Cf|vvvtvvv9h|vvv?GyvvvZvvvOe@vvv}vvvBpvvv,OQFvvv?

IQGQIGyjQp?,0h-20 oCfz)GyA(Gy,.
K2@Odfz)_9s?YOeCfz)|#J2.

@vvAvvgvvzvvuGyvvOGyvvAvv9fGyvvqvvQfvv+vvAvv9fM(|vvOQpvv{|vv+vvwvv9!vv+vvwvv+vv9
k

hIvvQGQ*vv9
k
)hN(|vvavv=vvhCh|vvavv=vvh

h|vOQpv{)<v9yvJv9yv?Gyvqv+vR*v9Fv+v?yvzvqv(:PhL(YvOe|v"vMvqv̂OQFv?GyvJvQGQI)<v}vtv9h|v?YvOe

f9y+?.
CY"9aG !A9LGy}g+9Q*?p,Gy}}zw?Gy}AJOI(S275J2H) and (S355J2H)

Gy=+9!9J$,yq(:PS}9vA&<+#3h16mm.

I",Gy}t9_hGy="+(*?

*vv}vvwvv#Ivv"vv,Gyvvgvv(GQVGyvv}vvJvvZvv"vv?(Castellated Beams),hGyvv}vvOQpvvzvv?hGyvv}vvqvvQivv?

Eyvv)CVvvwvv9d|vv"vvJvv"vv+vv?|vv#spvv=vv{VvvQvvv9J|vvAvvM
x
vvZvvZvv?<vv9}Vvvjvv9dGyvv}vvgvvO!vv+vv?.h*vvgvvAvv}vvO!vvZvvr

GyvvtvvavvQG}O!vv)Gyvv}vv}vvwvv#@vvJvvtvv+vvtvv&fvvzvv)LvvZvv9Fvv[Gyvv}vvgvvOfhGyvv}vvtvvavvhGyvvgvvQ\vv,hSvv}vv9vvvAvv&.
hfvv}vv(|vv9

k
*vv}vvwvv#Ivv"vv,Gyvv}vvtvv9_vvhGyvvZvvjvvQi<vvz!vvZvv9aCsvvavv9QCYvvjvvQ|vv#Gyvv}vvtvv9_vvhG}vvv=vvQi,

hfvzv)GyvQiv~|v#C!v&|v#CFv{|vtvavhfvQ\v,|vJvOqO*v}vwv#Iv"v,Gyv}vtvavh<v"vZvrsvavQ
CYvvjvvQvvvzvv}vv9RGOJSvv}vv9vvvAvv&.hfvv9OI

k
,*vv}vvwvv#Ivv"vv,Gyvv}vvtvv9_vvhGyvv}vvgvv+vv9Q*qvv?<vvz!vvZvv9aCsvvavv9Q
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CYvvjvvQ|vv#Gyvv}vvtvv9_vvhGyvv}vvGvv(qpvv?GyvvAvv,yvv%vv9!vvq
r
vvUG}<vvgvv9O.h*vv}vvwvv#E!vvAvv9L|vv=vv9fmC!vv+vvtvv?,|vvDvv{

FvvvvTvvvvQ|vvvv9QVvvvv"vvvvB(Merchants Bridge)pvvvv,|vvvv9!vvvvWvvvvTvvvvAvvvvQ(GyvvvvWvvvvwvvvv{5.10),|vvvv#|vvvvtvvvv9_vvvvh
|vvgvv+vv9Q*vv?|vv"vvJvv"vv+vv?hC*vv]vv9

k
fvv(GQV|vvTvvAvvOsvv?(Tapered Beams).Ef

q
fvv}vvzvv+vv?GyvvJvv"vv,fvvzvv)

Gyvv=vv9QO@
o
vvtvvTvv,Gyvvqvv(:P,hyvvwvv#|vv#OhfLvvTvv9QIvvv=vv+vvQIpvv,G}OGA\vv}vv#|vvGvv9dGyvv}vvQh!vv?

GyvMv9U<vzVvjv9dGyvqv(:PGyv=v"v+v(j.*v}vwv#Cf*vwv(fGyvAvTv9|vKpv,Gyv(IvOGJ|v"vMvqv]v9
k

Eyv)
IvO
x

2mm|vhE|vwv9!v+v?G:!vJv"v9AGJGyv}vAvgvO
x

OIhfvwvUGyvAvtv(qSv9JhG:!vJv"v9AGJGyvDv;Cv+v?
Gyvv=vvgvvO.hfvvzvv)!vvJvv(|vvAvvRG*vvO,Ivv{

v
GyvvJvv"vv,fvvzvv)Gyvv=vv9QO|vvwvv9fG:SvvAvvJvvDvv9KChGyvvJvv"vv,fvvzvv)

GyT9L#GyPj*Aaz
q

>|g9yG?IQGQ*?:It?:SAg9OILZ9F[Gyq(:PG}hy+?.

(GyvWvwv{.5.10)GCtvv9_vvhGyvvqvv(:P*qvv?GC"vvJvv"vv+vv?.FvvTvvQ|vv9QVvv"vvB.|vv9!vvWvvTvvAvvQ(Manchester).GyvvZvv(QI:<vv{Pf
|#VQv?(The Angle Ring Company).
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Gy}t9_hGy}Z=(<?

*vAv~@vZv"v+vhfv"v9YvQ|vDv{fvtvOGyv}v=v9!v,PGJGyv}vtv9_vhGyv}vTvAvav+vzv?hGyvOGFvQ*v?Gyv}vqvQiv?
hGyvgvtvOGyv}vqvZvzv+v?Gyvwv=v+vQI<vZv=v%v9pvQGOi|v=v9VvQI.h*v}vwv#<vgvOPyvxCf*vAv~yvJv9|v%v9Eyv)
Gyvv}vvtvv9_vvhGyvv}vvgvv+vv9Q*vv? fvvavv9AGSvvAvv}vvQGQ*vv?yvvzvv}vv=vv"vv).@vvJvvAvv(jGyvv}vv(GYvvqvv?(BS EN 10340:

2007)fvzv)sv(GFv~Gyvqv(:PGyv=v"v+v(jGyv}v"v9Sv>yvzvZv>.svO*vAv~@vgvQ*v̂Gyvqv(:PGyvTv=v9Fvwv,
Gy}Z=(Hy5St9AhGyAz++#,ChGyAa=+hChG:I}9A_=t9

k
y}Aaz=9JGyg"ZQGy}JOqOI.

|=9!,G}_QGyq(:P*?
*vvgvvOGSvvAvvMvvOGe|vv=vv9!vv,G}

o
_vvQGyvvqvv(:P*vv?GyvvMvvqvv+vvqvv?<vvO*vv;

k
yvvAvvwvv"vv(yvv(Fvv+vv9G}_vvQGyvvMvvWvv=vv+vv?.

Iv+vE@ovZv"vh|vgvdv~G}_vQGyvMvqv+vqv?|v#|vtv9_vhGyv}vGv9Qj(Channel Sections)Gyvqv(:P*v?
Gyv}vjvzvqv"v?Gyv}vWvwvzv?fvzv)Gyv=v9QO,GyvAv,@ovGv}qvhpv,Gyv}vZv"vh,pvAvZv=vKFv9$vRIyvzvAvGv}v+vh|vh
<vvvgvvv]vvv%vvv9<vvv9yvvv=vvvQGivvv,:Ivvvtvvv9

k
pvvv,Gyvvv}vvv(svvvh.hfvvv9OI|vvv9@vvvwvvv(fGyvvv(IvvvOGJfvvvzvvv)Vvvvwvvv{Cyvvv(GM

<vgvQV600mm,h<v9Q@vqv9Y_v9<vuhGIvO,|v=vav"v?<vav=vtv?|v9!vgv?yvzv=vMv9QhCyv(GMGyvGv[.

@vvtvvz
q
vv{$vvPgGyvvavvQ*vvtvv?GyvvJvvO*vvDvv?pvv,Gyvv=vv"vv9AvvvDvv+vvQG

k
|vv#Gyvv(svvBpvv,Gyvv}vv(svvh|vvtvv9Q!vv?|vvhGyvv=vv"vv9A

<GOQGfIGQ*?I9|z?@tz+O*?.

Gyq(:PGy}]9fr

@vvvAvvvwvvv(qfG}yvvv(GMGyvvvDvvv"vvv9Fvvv+vvv?Gyvvvqvvv(:P|vvv#Yvvvqvvv+vvvJvvvAvvv+vvv#pvvv(:P*vvvAvvv+vvv#|vvvDvvv=vvvAvvvAvvv+vvv#<vvvgvvv+vvvOG
k

fvvv#
<vvgvv]vv%vv}vv9<vv(GSvvavv?|vvGvv}vv(fvv?|vv#svv]vv=vv9fGyvv(Yvv{Gyvv}vvzvvJvv(|vv?(GyvvWvvwvv{5.11).hfvv9OI*vvAvv~q

@vvGvv}vv+vvhG}yvv(GMpvv,hIvvOGJCvvv=vvQyvvzvvAvvTvvzvv+vv~Eyvv)Gyvv}vv(svvhIvv+vvE@ovvQvvv>h*vvAvv~|vv{AGyvvqvvQGZ
<v+v#GyvZvqv+vJvAv+v#<v9yvMvQSv9!v?.pv+vgv}v{|ovQv

q
v>Gyv%v+vwv{Gyvqv(:PjGyvOGFv~hGyvMvQSv9!v?Gyv}v9yv8v?

vvvMvvQSvv9!vv?|vvTvvzvvJvv?,Ivv+vvE*vv(pvvQGyvvqvv(:PGyvv}vvtvv9h|vv?yvvzvvtvv(ipvv,Gyvv}vvTvvAvv(jhfvvReG:!vvJvv"vv9A
h@vtv9heGyvMvQSv9!v?Gyv]vjvbhGyvtv[.h*vAv~@vZv"v+vhGyv(IvOGJyv+vZv{fvQ\v%v9h_v(yv%v9Eyv)
2mh18mfvvzvv)GyvvAvvQ@vv+vv>|vv#pvv(:PS275hS355h<vvTvv}vv9vvv?<vv+vv#200h700mm,

hQ<v}v9@vwv(f|vTvavJv?Ch|v"vJv"v+v?.*v}vwv#@vGv}v+vhG}yv(GMGyv}vAvGv9hQI<v9yv=vQGiv,Ch@vDv=v+vAv%v9
<=g^<g"9YQhY{L9Y?|}9*Ggz%9@oQqv><TQf?p,Gy}(sh.
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(GyWw{5.11)hIOI|#Gyq(:PGC]9fr.<9 Pf|#.(Corus)

I}9*?Gyq(:PGy="+(j|#GyJQ*u

@vgvAv}vOGyv}vtv9Q<vAv9fpv,@vZv}v+v~G:IvAv+v9_v9J\vO
q

GyvJvQ*vupv,Gyv}v=v9!v,fvzv)pvAvQGJ

|vvtvv9h|vv?GyvvJvvQ*vvu,vvv}vv9$vv(|vv(\vvKpvv,hCvv+vvtvv?C!vvdvv}vv?Gyvv=vv"vv9AGyvv}vvgvvAvv}vvOIBhGyvv}vv(GYvvqvv?
Gyvvv=vvvQ*vvvavvv9!vvv+vvv?(BS 9999: 2008),Chfvvvzvvv)<vvv+vvv9!vvv9JGyvvv}vvvMvvv9_vvvQGyvvv}vvvgvvvAvvv}vvvOIfvvvzvvv)G Vvvvjvvv9d
h|vvgvvO

q
d!vv}vv(GyvvJvvQGFvvuhcvvQhaGyvvAvv%vv(*vv?hGyvvWvvwvv{Gyvv%vv"vvOSvv,yvvzvv=vv"vv9Avvv}vv9$vv(|vv=vv+qvv#pvv,

Gyvv}vv(GYvvqvv?GyvvTvv9<vvtvv?.h@vvAvv]vv}qvv#$vvPgGyvv}vv(GYvvqvv?@vvOsvv+vvuGyvv"vvdvvQpvv,G}|vv9vvv#G}vvvDvvQ@vvgvvtvv+vvOG
k

|D{Gy}OQF9JhGyq"9AGJGyOGLz+?E\9p?Ey)G}<"+?PGJGyAw(*#G}s{@gt+OG
k
.

*vv}vvwvv#|vvtvv9Q<vv?Ivv}vv9*vv?Gyvvqvv(:PGyvv=vv"vv+vv(j|vv#GyvvJvvQGFvvuE|qvv9<vv9yvvavvQ*vvtvv?GyvvAvvtvvzvv+vvO*vv?GyvvAvv,
@vv"vvavv(jfvvzvv)@vvavv=vv+vvu|vv(GOGyvvgvvRdPGJpvvAvvQGJsvv+vv9Svv+vv?yvv}vvtvv9h|vv?GyvvJvvQ*vvu(GyvvWvvwvv{5.12)

Ch<vvavvQ*vvtvv?Gyvv%vv"vvOSvv?Gyvv=vv"vv+vv(*vv?Gyvv}vvtvv9h|vv?yvvzvvJvvQ*vvuGyvv}vv=vv"vv+qvv?fvvzvv)IvvTvv9HIvv}vv(yvv?GyvvJvvQ*vvu
h@vvgvvQqVGyvvqvv(:P<vvWvvwvv{|vvJvvOqO,hGyvvAvv,@vvAvv(s

q
vvhGyvv}vvgvvO

q
dGyvv}vvJvvAvv}vv{:Q@vvqvv9YOQFvv?IvvQGQI

Gyg"9YQGyq(:P*?GyA,*}w#Cf@AgQqVyzJQ*up,v{
x

I9y?.
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(GyWw{5.12)CVj9dGyq(:PGy="+(j,!d~!}(PF+?yzJ}9*?|#GAQ*u.

GyJ}9*?Gy}a=t?fz)Gyq(:PGy="+(j

Gya;AGy}"AqNGy}t9heyzJQ*u

@vv||vv#_vv=vvtvv?Qsvv+vvtvv?|vv#Gyvvavv;AGyvv}vvtvv9heyvvzvvJvvQ*vvu,hGyvvAvv,:@vv|CvvQ@vvzCvv+vvQG
k

|vv%vv}vv9
k

pvv,
Fvv}vv9yvv+vv?G}Vvvjvv9dGyvvqvv(:P*vv?Gyvv}vvwvvWvv(pvv?,Ivv}vv9*vv?

k
|vv#GyvvJvvQ*vvuIvvAvv)120Osvv+vvtvv?.h*vv}vvwvv#

GSvvAvvMvvOGe|vvGvv}vv(fvv?Cyvv(Gfvvv9|vvzvv?yvvzvvAvvavv=vv+vvu<vv(GSvvavv?GyvvqvvQVvv9I,ChGyvv=vvMvv9NChG}Svvavv(G!vv?
(Roller)fvvzvv)Gyvvqvv(:PhvvvPyvvxpvv,Cfvv}vv9d@vvQ|vv+vv~|vv=vv9!vv,GyvvJvvO*vvOGyvvR$vvQChGyvv}vvavv9hY

GyvvtvvO*vv}vv?.h@vvJvvOOfvv9OICvv;K|vvgvv9*vv+vvQyvv5!vv%vv9A:E!vv%vv9ACSvv9Svv,hE!vv%vv9AO*vvwvv(Qjfvv9Oj
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hE!vv%vv9AO*vvwvv(Qjfvv9dmyvv5!vv%vv9AGyvvO*vvwvv(QjGyvvgvv9Oj|vvdvv%vvQ_vvqvv+vvrvvvtvvWvvQIGyvv=vvQ@vvtvv9d,pvv,
I+#*w(f|d%QG !%9AGyO*w(QjGyg9y,!9f}9

k
h|"Ad}9

k
.

Gya;AGy}=M(N

*vv}vvwvv#@vvavv=vv+vvuGyvvavv;AGyvv}vv=vvMvv(NGyvvPj*vvgvvAvv}vvOfvvzvv)G Svv}vv"vvBGyvvqvv+vvQ|vv+vvwvv(:*vvB
(Vermiculite)Chfvvzvv)ESvv}vv"vvBG}yvv+vv9aGyvv}vvgvvO!vv+vv?|vv=vv9VvvQIfvvzvv)Gyvvqvv(:Pyvv+vvgvvavv,Ivv}vv9*vv?

|v#GyvJvQGFvuIvAv)240Osv+vtv?.$vPgGyvgv}vzv+v?|v"v9Sv=v?Lv9Yv?yvzvqv(:PGyv=v"v+v(jpv,pvQGiv9J
GyvvTvvtvvr,Ivv+vvEGyvv=vvN

q
Gyvv}vvAvv"vv9CvvQfvvzvv)Gyvv}vv(GOG}LvvQiCsvv{

q
IvvQFvv9

k
.hSvv+vvwvv(fG !vv%vv9A,

hGyPj*}w#\=bS}9vA&,|Jw}9
k

<WOIhSAw(fGy}"AG9JQL+Z?!T=+9
k
.

G}!d}?Gyz(I+q?

@v(pvQCyv(GMLvqv+vqv? Iv9_v?Gyv}vtv9_vhGyvqv(:P*v?,GyvJv}v9*v?|v#GyvJvQGFvu|vOI<v+v#30

h240Osv+vtv?hpvtv9
k

yvTv}v9vv9@v%v9.@vgvAv}vOGyv}v"vAvGv9Jfv}v(|v9
k

fvzv)Gyvqv+vQ|v+vwv(:*vBChG}yv+v9a
Gyvv}vvgvvO!vv+vv?OGLvv{G Svv}vv"vvB|vvh|vv(GOQG<vvavv?|vv#GyvvGvv=vv[ChSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e.@vvDvv=qvvB
G}!vvdvv}vv?Gyvvzvv(Ivv+vv?|vv=vv9VvvQI<vv9yvv=vvQGivv,fvvzvv)Gyvvqvv(:PGyvv=vv"vv+vv(j,ChEyvv)|vvDvv=qvvAvv9Jpvv(:P*vv?
Lvvqvv+vvqvv?ChEyvv)@vvwvv(*vv#Yvv"vvOhsvv,.pvv9yvv}vv"vvAvvGvv9JGyvv}vvavvzvv+qvv?|vvTvv=vvtvv9

k
|vvAvv(pvvQI,Ch*vv}vvwvv#@vvR*vv+vv#

Gy"d~Gy}g+9Q*?p,hsB:Iu.

Cizq?|T=t?GyAWw+{

@vgvav,G}ivzvqv?Gyv}vZv"v(fv?|v#Yvqv9FvKpv(:P*v?|vTv=vtv?GyvAvWvwv+v{,GyvAv,@vjvzvr_v+v"v?
Lvvvqvvv+vvvqvvv?Gyvvv(Rf|vvv#Gyvvvqvvv+vvvQ|vvv+vvvwvvv(:*vvvB(Vermiculite),|vvvdvvv%vvvQG

k
fvvv9yvvv,GyvvvGvvv(OIh|vvvtvvv9h|vvv?

yvzvJvQ*vuIvAv)240Osv+vtv?.h*vgvAv}vOIvTv9H|vtv9h|v?GyvJvQ*vupvtvbfvzv)Sv}v9vv?GyvgvRdh:

*zLPp,G:fA=9QCjI}9*?E\9p+?@(pQ$9Yq9FKGyq(:P.

Gy="9AhGyMQS9!?

*vv}vvwvv#@vvjvvzvv+vvrGyvvqvv(:PGyvv=vv"vv+vv(jq<vv9yvvwvv9|vv{<vv9yvv=vv"vv9AIvv(yvv&Ch<vvMvvQSvv9!vv?|vvTvvz
q
vvJvv?Lvvqvv+vvqvv?

Gyv(Rf<vWvwv{|v"v9Sv>Iv+vE*v"v=vjv,GSvAvMvOGeIvZv(*qv9Jiv+vQsv9<vzv?yvzvAvqvAvB.h*v}vwv#|v{A
Cfv}vOIGyvqv(:PGyv}vqvQiv?<v9yvMvQSv9!v?Gyvgv9O*v?,ChGyv}vTvzvJv?<v9}yv+v9aChGyv}vTvzvJv?<v9yvtv]v=v9f
yvvAvvgvvavv,|vvtvv9h|vv?yvvzvvJvvQ*vvuIvvAvv)120Osvv+vvtvv?.h*vvGvv>Cf:@vvtvv{C<vvgvv9OGyvv}vvtvvavvhGyvvPjSvv+vv}vv~
<v9yvMvQSv9!v?Gyvgv9O*v?ChGyv}vTvzvJv?<v9}yv+v9afv#140&140Chmm 100 x 200vv}v9*vGv>
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Cf:@vvvtvvv{
q

C<vvvgvvv9Ogfvvv#200 x 200 mmCh150 x 250 mmEPGvvvv9fSvvv+ovvv}vvv~<vvv9yvvvMvvvQSvvv9!vvv?
Gy}Tz

q
J?<9yt]=9f.

Gy"d~Gy}}z(AI<9y}9A

*vv}vvwvv#Ivv}vv9*vv?Gyvv}vvtvv9_vvhGyvvqvv(:P*qvv?Gyvv}vvqvvQivv?Gyvv}vvAvvZvvzvv?|vv#GyvvJvvQ*vvu<vv}vvzvv8vv%vv9<vv9yvv}vv9A
vvvGvvRA|vv#!vvdvv9e@vvjvvP*vv?<vv9yvvGvv9P<vv+vv?Ch<vv9yvv]vvN.h*vvAvv~q@vvgvv(*vv̂Gyvv}vv9AGyvv}vvqvvtvv(O@vvzvvtvv9Fvv+vv9

k
|vv#

GyMRqGfI+E*o]9a|D=a9JGyA5v{hGy}(GOGy}]9OIyzAG}qOIT>GyJ9F?.

$"OS?G _q9A

*vvgvvAvv}vvO|vvgvvOqd@vvTvvMvv+vv#|vvtvvavvh|vv#Gyvvqvv(:PGyvv=vv"vv+vv(jOGLvv{Gyvv"vv9Qfvvzvv)VvvOqIGyvv"vv9Q
hOQFvvv?@vvvgvvvQqVGyvvvqvvv(:P.pvvvqvvv,Gyvvv}vvvtvvv9_vvvhGyvvvqvvv(:P*qvvv?GyvvvAvvv,@vvvwvvv(fpvvv+vvv%vvv9!vvvTvvv=vvv?GyvvvTvvvavvvK
Gyvvv}vvvgvvvQVyvvvzvvv"vvv9QEyvvv)|vvvTvvv9Ivvv?Gyvvv}vvvtvvvavvvhGyvvvgvvvQ\vvv,(Hp/A)|vvv"vvvMvvvqvvv]vvv?(GyvvvWvvvwvvv{5.13),

@vvQ@vvqvvhOQFvv?IvvQGQ@vv%vv9<vv}vvgvvOqdC<vvavvz|vv#Gyvv}vvtvv9_vvhGyvvAvv,yvv%vv9!vvTvv=vv?fvv9yvv+vv?.h@vvJvvTvv>Ivvzvv(d
$vvv"vvvOSvvv?GyvvvJvvvQ*vvvuVvvvOqIGyvvvJvvvQ*vvvuGyvvv}ovvvJvvvAvvv}vvv{GSvvvAvvv"vvv9OG

k
Eyvvv)CIvvv}vvv9dGyvvv"vvv9QGyvvv}ovvvJvvv+vvvavvv?hEyvvv)

|vvgvvO:JGyvvAvv%vv(*vv?hGyvvMvvZvv9Fvv[GyvvJvvQGQ*qvv?,h|vv#Cvv~q*vvAvv~qGyvvAvv"vv=qvv|<vv9Q@vvqvv9YOQFvv9JGyvvJvvQGQI
pvv,Gyvvqvv(:PGyvv=ovv"vv+vv(jqfvvzvv)CSvv9SGyvvAvvgnvvQwV.h<vv9yvvAvv9yvv,,*vv}vvwvv#GyvvAvv"vv=vv|<vv9SvvAvvtvvQGQfvv"vv9YvvQ
Gyv}v=v"v)BLvP*v#<v9yvJvTv=v9fYv"vrGyvqv(:PhGyvAvJv}v+v{hCjsv+v(O<v"v+v(*v?.h*v}vwv#|v#$vPg
GyvvJvvTvv9<vv9JCf!vvtvvQxQ|vv9EPGvvv9f|vvavvzvv(<vv9

k
Ivv}vv9*vv?E\vv9pvv+vv?|vv#GyvvJvvQGFvvuhEyvv)Cj|vvTvvAvv(i

 fa9ApAQI|t9h|?GyJQ*uGy}az(<?.

(GyWw{5.13)!T>(Hp/A)h|gO:JGAQGQIp,GAQ*u.
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(GyWw{5.14)|t9h|?Gy"d~Gyq(:P*?Gy="+(*?yzJQ*u.

GfvvAvv}vv9OG
k

fvvzvv)GyvvdvvQhaGyvvMvv9Yvv?,*vv}vvwvv#yvvgvv}vv(O|vvJvv}vv{<vvwvv9|vv{_vv9svvAvv&h|vv#Ohf
Ivv}vv9*vv?|vv#GyvvJvvQ*vvu|vvhfvv9|vv{Gyvv}vvtvvavvh(Hp/A)Csvv{|vv#m 50Cf*vvtvv9heGyvvJvvQ*vvu30
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Osvv+vvtvv?,h<vv9yvv}vvDvv{,pvv{fCfvv}vvOICLvvr
q

hR!vv9
k

|vvh<vvzvv(c|vv#GyvvMvvQSvv9!vv?GyvvMvvqvv+vvqvv?pvv,FvvTvvO
Gyvv}vvtvvavvh*vv}vvwvv#Cf@vvJvvt

x
vvu|vvtvv9h|vv?yvvzvvJvvQ*vvusvvOQ$vv930Osvv+vvtvv?.vvv}vv9CfCQ\vv+qvv9JRGh*vv?

fvvzvv)Vvvwvv{GyvvQa
q

|vvwvv(q!vv?|vv#|vvtvv9_vvh|vv"vv9Svv=vv?hpvv+vv%vv9!vvTvv=vv?fvv9yvv+vv?|vv#Gyvvqvv(:PGyvv}vvjvva
q
vv)

<zQ\+q?LQS9!+q?*}w#Cf@oJt
x

u|t9h|?yzJQ*usOQ$960Os+t?(GyWw{5.14).

GyZq9FKGyq(:P*?Gy}Ww
q

z?

*vvAvv~qE!vvAvv9L|vvgvvdvv~Yvvqvv9FvvKGyvvqvv(:PGyvv}vvWvvwvvzvv?<vvAvv}vvQ*vvQVvvQGFvvK|vv#GyvvZvv9LGyvv}vvTvv=vvtvv?
Gyvvavv;A|vv#Lvv;d|vvGvv}vv(fvv?|vv#Gyvv=vvwvvQGJ,pvv+vv"vvAvvH@vvOQ*vvGvv+qvv9

k
Gyvv}vvtvvavvhGyvv}vvavvzvv(H|vv#Ohf

Cf*vzvJvu\vQQ<v9yvav;A.Cv~@
o
vtvavhGyvZvqv9FvKGyv}vWvwvzv?Gyv}vAv(GYvzv?h@vgv=vzhpvtv9

k
yv}vAvavzv=v9J

GyvR<v9Fv#.yvzv}vtv9_vhGyv}vgv+v9Q*v?@vWvwv+v{Vv=v&|v"vJvQa|v"vAvdv~,h*vgvAv}vOfv}vtv%v9fvzv)GyvAvJv}v+v{
hGyvv}vvGvv9RGyvv}vvavvzvv(H(GyvvWvvwvv{5.15).pvvqvv,GyvvJvv9:JGyvv}vvgvvQ\vv?yvvMvvavvQGyvvAvvJvv"wvv>@ovvO|vvH
|vvOfvv}vv9JEyvv)Gyvv}vvtvvavvhGyvv}ovvWvvwvv{.h*vvAvv~q@vvZvv"vv+vvhGyvvZvvqvv9FvvKGyvv}ovvWvvwvvzvv?Gyvv}vv"vvJvv"vv+vv?yvvzvvavv"vvr

(Eaves)hyvvzvvAvvjvvavv+vv?GyvvMvv9QFvv+vv?yvvzvv%vv+vvwvv{Gyvv}vvgvvO!vv,|vv#G}Svvqvv{(Soffits)|vv#GyvvZvvqvv9FvvK
Gyvvv}vvvavvvzvvv+vvv?PG@vvv%vvv9<vvv(GSvvvavvv?Gyvvvwvvv=vvvUGyvvv}vvvwvvv=vvvJvvv,(Brake Pressing).svvvO@vvvAvvvGvvvgqvvvOGyvvv}vvvtvvv9_vvvh

Gyvv}vvWvvw
v
vvzvv?fvvzvv)$vv+vv8vv?Vvv=vv&Gyvv}vv"vvJvvQapvv,$vvPgGyvvgvv}vvzvv+vv?,fvvzvv)GyvvQivv~|vv#E|vvwvv9!vv+vv?Ivv"vv,

GyvvZvvqvv9FvvKGyvv}vvWvvw
q
vvzvv?fvvzvv)$vv+vv8vv?|vvAvvgvvQqLGyvvGvv+vv>hVvv=vv&Gyvv}vv"vvJvvQa\vvJvv{|vv#Ohf$vvPG

GyvvAvvzCvv+vvQ.pvvZvv;<vv?Gyvv}vvtvv9_vvhGyvv}vv"vvJvv"vv+vv?@vvtvvz
x
vv{|vvQh!vvAvv%vv9h<vv9yvvAvv9yvv,@vvtvvz

x
vv{GyvvAvvTvv9|vvKpvv,$vvPg

Gyv}vwv(!v9J.h*v}vwv#GSvAvMvOGe|vDv=qvAv9Jfvzv)Vvwv{|v;svb!v9<v]v+qv?fv"vO|v9*ovavzv>|vDv=vAv9J
|vvMvvqvv+qvv?yvv=vvgvv̂|vvtvv9_vvhGyvvZvvqvv9FvvKGyvv}vvWvvwvvzvv?.h@vvJvvO

v
OGyvv}vv(GYvvqvv?(BS EN 14782: 2006)

GyvvJvvO
q

G}O!vv)yvvTvv}vv9vvv?GyvvZvvqvv9FvvKGyvvqvv(:PGyvv}vvWvvwvvzvv?Gyvv}vvJvv}vv(yvv?PG@vv+vv9
k

}fvv}vv9dGyvvAvvWvv+vv+vvO
<vvvvmm 0.4(|#Ohf_;A).

v9<;JGyq(:P

@

o
vvZvv"qvvhvvv9<vv;JGyvvqvv(:P<vvTvvJvv>svv]vv=vv9fpvv(:P*vv?Qpvv+vvgvv?|vvzvvO!vv?|vv#Lvv;dSvvzvvTvvzvv?

|vvv#Gyvvvzvvvtvvv~Gyvvvzvvv(yvvv=vvv+vvv?(Die)Gyvvv}vvvTvvvAvvvOs
q
vvv?(Tapered)Gyvvv}vvvZvvv"vvv(fvvv?|vvv#vvvvQ<vvv+vvvOGyvvvAvvv"vvvjvvvTvvvAvvv#

(Tungsten Carbide)hGyvv}vvWvvJvv}vv?,pvvAvv"vvAvvHGSvvAvvavv9yvv?@vvZvv{Eyvv)fvvWvvQIC\vvgvv9a.@vvR*vvO
fvv}vvzvv+vv?GyvvTvvJvv>|vv#|vvtvv9h|vv?Gyvvqvv(:Ph@vvtvvz

q
vv{|vv#|vvavv9hfvvAvv&,yvvPG*vvJvvAvv9LGyvvqvv(:PGyvvgvv9yvv,

GyvwvQ<v(fGyv;Re !vAv9LCSv;cPGJsv(IVvOfv9yv+v?Eyv)|vgv9yvGv?IvQGQ*v?Lv9Yv?sv=v{Cf
*Z=K|a9hf9

k
<}9*wq,yg}z+9JGyTJ>Gy}AA9y+?.

|vv#CFvv{@vvZvv"vv+vvhGyvvwvv9<vv;JGyvvqvv(:P*vv?yvvzvv}vv=vv9!vv,Gyvv}vvgvvz
q
vvtvv?ChGyvvMvvQSvv9!vv?Gyvv}vvTvv=vvtvv?
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G Fvvv%vvv9O,*vvvAvvv~qFvvvOd|vvvGvvv}vvv(fvvv?|vvv#G}Svvv;cGyvvvqvvvQO*vvv?pvvv,\vvvqvvv+vvvQI,Cvvv~*vvvAvvv~wIvvv=vvvx

|vvGvv}vv(fvv?Gyvv]vvqvv9FvvQIvv(d!vv(GI|vvQvvvR*qvv?|vv#Gyvvqvv(:PChIvv(d\vvqvv+vvQI|vv#G}yvv+vv9a !vvAvv9L
Ivv=vv{.h<vvgvvOPyvvx@

o
vvJvv=vvx|vvGvv}vv(fvv?|vv#GyvvJpvv=vv9d !vvAvv9Lvvv=vv{<vv9yvv}vv(GYvvqvv9JGyvv}vvavvzvv(<vv?.

@vvTvvAvvMvvOeGyvvAvvwvv(*vv"vv9JGyvv"vv}vv(PFvv+vv?7Ch19\vvqvv+vvQIChIvv=vv{yvvAvvWvvwvv+vv{vvv9<vv;JGyvvMvvO|vv9J
GyvvvDvvvtvvv+vvvzvvv?,hpvvv,vvvvDvvv+vvvQ|vvv#G}Ivvv+vvv9f@ovvvZvvv"vvvhGyvvvwvvv9<vvv;J|vvv#Gyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOC|vvv#
GyZ"r1.4401yz}=9!,Gy}wW(p?.

(GyWw{5.15)|t9_h!}(PF+?yZq9FKGyq(:PGCTAMO|?p,G}StrhG vT9A.
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GyZq9FKGyq(:P*?Gy}Dt=?hGyW=w9JGyq(:P*?hGy"T+HGyq(:Pj

*vvAvv~w@vvZvv"vv+vvhYvvqvv9FvvKGyvvqvv(:PGyvv}vvDvvtqvv=vv?|vv#Gyvvqvv(:PGyvv}vvavv9hY,hGyvvqvv(:PGyvv}vvjvvzvvqvv#
hGyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOCyvvv;SvvvAvvvMvvvOGepvvv,G}fvvv}vvv9dGyvvv}vvvgvvv}vvv9Q*qvvv?,hvvvv(GSvvvQGyvvvWvvv}vvvU,
hGyvOQG<vR*v"v9J,hvvPyvxpv,Cyv(GMGyvGvOQGfhG}Svtvr.h@vAv(pvQGyvZvJv9FvrGyv}vDvtqv=v?C*v]v9

k

|vv#G}yvv(|vv"vv+vv(ehGyvv"vvJvv9ShGyvv=vvQh!vvR,h*vv}vvwvv#Cf@vvwvv(f<vvDvvtvv(H|vvTvvAvvO*vvQI,Ch|vvQ<vvgvv?Ch
<vvvWvvvtvvv(b_vvv(yvvv+qvvv?(Slotted Holes)\vvv}vvv#|vvvGvvv}vvv(fvvv?hGSvvvgvvv?|vvv#G}IvvvGvvv9ehGyvvvAvvv=vvv9fvvvOGJ

 !A9LGyAzC+QGyG}9y,Gy}az(H.h@
o
Dt>GyZq9FKGy}gO!+q?Ch@otah<9y=;R|9.

@vAv(p
q
vQVv=vwv9JGyvqv(:PGyv}ovtv9heyvzvZvOCvv"vTv+vH|vQfChYvzv>|vJv}v(dPG@v+v9

k
,vv{

t

|vvv"vvv%vvv9pvvv,|vvvGvvv}vvv(fvvv?hGSvvvgvvv?|vvv#G}!vvv}vvv9W,:SvvvAvvvMvvvOG|vvv%vvv9vvvv(GFvvv%vvv9JLvvv9QFvvv+qvvv?hSvvvAvvv9FvvvQ
yvvvzvvvWvvv}vvvUhC*vvv]vvv9

k
pvvv(GYvvv{yvvvzvvv}vvvTvvv9Ivvv?GyvvvOGLvvvzvvv+vvv?,hGyvvvOQG<vvvR*vvv"vvv9J,hCivvvavvv+vvv?GyvvvGvvvOQGf

hG}SvvvtvvvrGyvvv}vvvgvvvzvvvtvvv?.@vvvAvvvQGhMG}!vvv}vvv9W|vvv#Gyvvv"vvvTvvv+vvvHGyvvvAvvvtvvvzvvv+vvvOjhGyvvv}vvvgvvvOfGyvvv}vvv(SvvvhEyvvv)
SvvzvvTvvzvv?GyvvOQY,|vvh@vv=vv9*vv#hGSvvhpvv,Gyvv}vvzvv}vvUhGyvvWvvqvv9pvv+vv?.h<vvgvv̂G}!vv}vv9W|vvAvv(pvvQI|vv#
Gyvvqvv(:PGyvv}vvavv9hYhvvvPyvvx|vv#Gyvv}vvgvv9Ofivv+vvQGyvvJvvO*vvO*vv?.h*vv}vvwvv#GSvvAvvMvvOGeVvv=vv9cGyvvqvv(:P
Gy}t9heyzZOC<Ww{L;

q
byAWw+{L+}?|qA(I?h|"W5JGy}d;J.

S=9FxGyJO*O

Gyq(:PGy}t9heyzg(G|{GyG(*q?

Gyvqv(:PGyv}vtv9heyvzvgv(G|v{GyvGv(*qv?$v(pv(:P<v"v+v(j@v~qSv=vwv&|vh!vTv>Yvjv+vQI|v#
Gyvv"vvJvv9S,fvv9OI|vv9<vv+vv#0.25%h0.55%,|vvhGyvvTvv+vvzvv+vvwvv(fhGyvvwvvQhehGyvv}vv"vvjvv"vv+vvR,hC|qvv9

Gyvvqvv9!vv9O*vv(eChGyvvqvv(Svvqvv(QpvvAvvZvv"qvvrvvv}vvwvv(!vv9JCvv9!vv(*vv?(BS 7668:2004, BS EN 10025-

5:2004).hyzT=x@zC+Q*Gg{_;AGyZOCGy=",Gy}AWw
q

{<Ww{_=+g,*zAJ~<t(qI
<vv9yvvTvvavvK|vv}qvv9*vv}vv"vvhpvvtvvOGfGyvv}vvR*vvO<vv9yvvAvvtvvWwvvQvvv}vv9pvv,GyvvWvvwvv{(5.16).yvvwvv#GSvvAvvMvvOGe
Gyvvqvv(:PGyvv}ovvtvv9heyvvzvvgvv(G|vv{GyvvGvv(*vv?ivv+vvQ|vv"vv9Svv>pvv,Gyvv=vv+vv8vv9JGyvv=vvJvvQ*qvv?,h*vv"vv=vvjvv,@vvqvvZvv+vv{
Gyvqv(:PGyv}vtv9heyvzvgv(G|v{GyvGv(*v?<vgv"v9*v?yvzvAvzv

w
vO|v#CfFvQ*v9f|v+v9gG}|vav9Q:*v|CvQpv,

Gyvv}vv(GOG}LvvQi,hLvv9Yvv?GyvvMvvQSvv9!vv?ChGyvvRFvv9L,Ivv+vvE*vvAvvTvv=vvv><vvAvvzvvavv+vvNVvvO*vvOCCvv"vv9A
GyvvTvv"vv(GJGyvvtvvzvv+vvzvv?G}hyvv)|vv#@vvgvvQqVGyvvgvv"vv9YvvQ.vvv(Q@vv#(Corten)$vv(G:Svv~GyvvAvvGvv9Qj
yvvzvvqvv(:PGyvv}vvtvv9heyvvzvvgvv(G|vv{GyvvGvv(*vv?.h*vvgvvavv,GyvvGvvOhd(5.4)|vv(GYvvqvv9JhQsvv~Gyvvqvv(:P
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_vv=vvtvv9
k

yvvzvv}vvgvv9*vv+vvQG}hQh<vv+vv?.h*vvTvvAvvMvvOeGyvvqvv(:PGyvv}vvtvv9heyvvzvvgvv(G|vv{GyvvGvv(*vv?pvv,GyvvAvvavv=vv+vvtvv9J
Gy="+(*?hGywT(IhC*]9

k
p,Cf}9dGy"JBGyq"+q?.

(GyvWvwv{5.16)pv(:Pvv(Q@v#(Corten)GCtv9heyvzvgv(G|v{G@v(*v?vvvv@vtv9_vh_vQbVv+vqv+v\.(Chieveley)

GyZ(QI:<{Pf|#v(QS.(Corus)

Gyq(:PGy}t9heyzZOC

Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC$vv,|vvGvv}vv(fvv?|vv#GyvvTvv=vv9FvvxGyvv}vvJvvAvv(*vv?fvvzvv)|vv9:*vvtvv{fvv#
10.5%|v#GyvwvQhe.@vgv(O|vtv9h|v?Gyv}v9OIyvzvAv5vv{Eyv)GyvjvWv9AGyvTvzv=v,qGyvav=v+vgv,|v#ChvvTv+vO

GyvvwvvQheGyvvPj*vvAvvWvvw
q
vv{pvv(QG

k
fvvzvv)Gyvv}vv9OIpvv,hFvv(OG}hvvvTvvGvv+vv#,h<vv9yvvAvv9yvv,,EPGL

o
vvOT

GyvTvavKpv,hsvB:IvuCh@v]vQvQ*ovgv9O@vWvw
w
v{GyvjvWv9AGyv(Gsv,<vWvwv{_v=v+vgv,.h*vAv~wR*v9OI

|vvvtvvv9h|vvv?GyvvvAvvv5vvvv{<vvv{OQGLGyvvv"vvv+vvvwvvv{hGyvvv}vvv(yvvv+vvv=vvvO*vvv"vvv(e(Molybdenum)vvvv}vvvwvvv(!vvv9JE\vvv9pvvv+vvv?
yvvzvvTvv=vv+vvwvv?.pvv9}Yvv"vv9aGyvvtvv+vv9Svv+vv?G}hSvvAvv"vv+vvAvv,(Austenitic)Gyvv}vvTvvAvvMvvO|vv?pvv,GyvvAvvWvv+vv+vvO$vv,
GyvwvQhe18%|vhGyv"v+vwv{10%(4301.1),hGyvwvQhe17%hGyv"v+vwv{12%hGyv}v(yv+v=vO*v"v(e

2.5%(4401.1).h@
o
vgvO
w

GyvTv=v+vwv?18/10|v"v9Sv=v?yv;SvAvMvOGepv,Gyv}v(GsvhGyvQ*vqv+v?hGyv}v"v9_vu
GyvvJvv]vvQ*vv?PGJGyvvAvvzvv(KGyvvavvqvv+vvr,pvv,Ivv+vv#@ovvgvvOGyvvTvv=vv+vvwvv?17/12/2.5G}fvvzvv)|vv(GYvvqvv9J
CvvvDvvQ|vv;A|vv?yvv;SvvAvvMvvOGeOGLvv{Gyvv}vvOfGyvvgvv9O*vv?hGyvv=vv+vv8vv9JGyvv=vvJvvQ*vv?hGyvvZvv"vv9fvv+vv?.pvv,<vv+vv8vv9J
fvOhG!v+v?|vgv+v"v?,*v"v=vjv,GSvAvMvOGeSv=v9Fvxfv9yv+v?(|v]v9fvr(Duplex))|v#Gyvqv(:PGyv}vtv9he
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yvzvZvOC(Qsv~4462.1).h*ovgvOGyvqv(:PGyvJvO*vOjGyv}vtv9heyvzvZvOC(4016.1)GyvPj*vJvAv(j
fvvzvv)GyvvwvvQhepvvtvvb,<vv}vvtvv9h|vv?@vv5vvv{|vv"vvMvvqvv]vv?,|vv"vv9Svv=vv9

k
yvv;SvvAvvMvvOGeOGLvv{G}<vv"vv+vv?Ivv+vvE

*vwv(fGyvAv5vv{fv9|v;
k

Csv{C$v}v+v?.h*v=v+v#GyvGvOhd5.8GyvOQFv9JGyv}vgv+v9Q*v?yvzvqv(:PGyv}vtv9he
yvvvzvvvZvvvOChpvvvtvvv9

k
yvvvzvvv}vvv(GYvvvqvvv?-1: 2005)10088(BS EN.h@vvvQO@vvvqvvv9Yvvv+vvv{svvv(GFvvv~_vvv(*vvvzvvv?|vvv#

G}Yvv"vv9aGyvv}vvTvvAvvMvvO|vv?pvv,G}<vv"vv+vv?pvv,(BS EN 10088-4: 2009)yvvzvv}vv"vvAvvGvv9JGyvv}vvTvvavvJvv?
hp,(BS EN 10088-5: 2009)y~PQYhGyt]=9f.

GyGOhd5.8@Qv+>hCY"9aGyq(:PGy}t9heyzZOChpt9
k

yvvvvz}g+9Q
(BS EN 10088: 2005),hyzWQhWGy=+8+q?Gy}MAzq?.

GyAZ"+rGC"9S=?Gy=+89J

Gy"(YG:S~(|W+QG
k

E]GCw(!9JGyT=9Fw+q?)fOO

ChSvvvvvvvvvvvvvvvvvvAvvvvvvvvvvvvvvvvvv"vvvvvvvvvvvvvvvvvvAvvvvvvvvvvvvvvvvvv,

(Austenitic)

X5CrNi18-101,4301Q*q+q?hI]Q*q?!d+q?

X5CrNiMo17-12-21,4401I]Q*q?,Y"9f+q?h<JQ*?

IvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvO*vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvOj

(Ferritic)

X6Cr171.4016OGLz+q?

|vvvvvvvvvvvvvvvvvvvvvv]vvvvvvvvvvvvvvvvvvvvvv9fvvvvvvvvvvvvvvvvvvvvvvr

(Duplex)

X2CrNiMoN22-5-31.4462Y"9f+q?h<JQ*q?s9S+A_

|;Id9J:

N, Ni, Mo, Cr@vvOd
q

fvvzvv)GyvvwvvQhehGyvv"vv+vvwvv{hGyvv}vv(yvv+vv=vvO!vv+vv(ehGyvv"vv+vvAvvQhFvv+vv#fvvzvv)
GyAQ@+>

X6, X5, X2@Odfz)|JA(ivQ<(!,0.06%, 0.05, 0.02fz)GyAQ@+>
*vvvAvvv~q@vvvZvvv"vvv+vvvhGyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOC<vvvgvvv}vvvzvvv+vvv?|vvv#Cvvv;K|vvvQGIvvv{.Ivvv+vvvE@ovvvZvvv%vvvQ

GyvMvQOIpv,pvQfGyvtv(SGyvwv%vQ<v9Fv,,h@
o
vwvQQpv,|vR*v{GyvwvQ<v(fG}Qiv(!v,G}hvvTvGv+v"v,

(Argon-Oxygen Decarburiser)Cv~*ovTv=vxyvzvAvQvv+v=v?Gyv}vavzv(<v?pv,pvQf<v}vjvQpv?<v{\v9pv?
|vwv(!v9JCv9!v(*v?.h*ovZv>qCivzv>Gyv}vgvOfGyv}v"vZv%vQ<vWvwv{|vAv(GYv{pv,sv]v=v9fChCyv(GM
yvvv+vvvAvvv~q@vvvWvvvwvvv+vvvzvvv&:Ivvvtvvv9

k
.*ovvvTvvvJvvv>Gyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOCSvvv9Lvvv"vvv9

k
fvvvzvvv)Vvvvwvvv{svvv]vvv=vvv9f

hYvvqvv9FvvK,pvv,Ivv+vv#@ovvWvvw
q
vv{Gyvv}vvtvv9_vvhGyvvQsvv+vvtvv?<vv9yvvTvvJvv>fvvzvv)Gyvv=vv9QO.h@

o
vvZvv"vvhGyvv}vvtvv9_vvh

Gyvv}vvgvv+vv9Q*qvv?GyvvDvvtvv+vvzvv?|vv#GyvvZvvqvv9FvvK.svvO*ovvZvv>wGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCCh*ovvzvvJvv~h*ovvWvvw
q
vv{

<vvTvv%vv(yvv?Eyvv)|vvwvv(!vv9JYvvjvv+vvQI|vvDvv{Gyvv}vvDvv=qvvAvv9JhGyvv}vv(GOGyvvJvvO*vvO*qvv?Gyvv}vvgvv}vv9Q*qvv?.GyvvAvvWvvavv+vv=vv9J
Gyvv}vvZvvtvv(yvv?hGyvv}vvavvqvvzIGyvvzvv}qvvgvv?(|vv9J(Matt)),hGyvv}vvR*qvv"vv?hGyvv}vvWvvw

q
vvzvv?|vvAvv(pvvQI;<vv9 \vv9pvv?

Eyvv)Pyvvx,*vv}vvwvv#@vvzvv(*vv#ivvWvv9AG}hvvvTvv+vvOGyvvavv=vv+vvgvv,<vvWvvwvv{OGFvv~<vv9yvv}vvgvv9yvvGvv?Gyvvwvv+vv}vv+vv9Fvv+vv?
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Gyvv}vv%vv=vvavv+vv?(Cathodic)yvv+vvZvv=vvK<vvQh!vvR*vv9
k

,CRQb,P$vv=vv+vv9
k

,CIvv}vvQ,CQFvv(G!vv+qvv9
k

ChCLvv]vvQ

hpvvtvv9
k

yvvTvv}vv9vvvAvv&Gyvv"vv%vv9Fvv+vv?.h*ovv|LvvP|vv9*vvtvvQH|vv#50%|vv#Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC|vv#
GyJO*OGyMQOIGy}g9O@Oh*Qg.

Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC|vvAvv(p
q
vvQpvv,|vvtvv9_vvh|vvQ<vvgvv?,h|vvTvvAvvavv+vvzvv?,h<vv+vv]vv(*qvv?hOGFvvQ*qvv?

|vvGvv(qpvv?<vv9 \vv9pvv?Eyvv)Gyvv}vvtvv9_vvhGyvv}vvgvv+vv9Q*qvv?yvv~fvv}vv9dGyvv=vv"vv+vv(*qvv?.hO*vv}vv(|vvAvv%vv9hG\vvJvv?|vv#
Lvvv;d|vvv=vvv"vvv)yvvv(*vvvOR(Lloyd’s Building)(GyvvvWvvvwvvv{5.17),GyvvvPj*vvvJvvv9pvvvefvvvzvvv)Fvvv(OI
E!vv%vv9AG@vv&Gyvvgvv9yvv+vv?|vv#\vv}vv#GyvvTvv+vv9bGyvvJvv]vvQjyvv}vvO*vv"vv?yvv"vvOf.h*vvTvvAvvMvvOeGyvvqvv(:PGyvv}vvtvv9he
yvvvzvvvZvvvOCfvvvzvvv)!vvvavvv9bhGSvvvhyvvv~SvvvtvvvrhyvvvzvvvwvvvTvvv(IGyvvvMvvv9QFvvv+vvv?,hCfvvv}vvv9dGyvvvR*vvv"vvv?GyvvvOGLvvvzvvv+vvv?
hGyvMv9QFv+v?<vTv=v>|vtv9h|vAv&hYv+v9!v?Gyv}v"vMvqv]v?hFv}v9d|vdv%vQg(GyvWvwv{5.18).*vWvAv}v{
Gyvv}vvgvv+vv9Q(BS EN 508-3: 2008)fvvzvv)Gyvv}vvtvv9_vvhGyvv}vvJvv}vv(yvv?PG@vv+vv9

k
hGyvv}vvWvvw

q
vvzvv?|vv#GyvvZvv9L

hfvvvzvvv)!vvvdvvv~G}SvvvtvvvrGyvvv}vvvwvvv(q!vvv?|vvv#Gyvvv=vvv;WGyvvv}vvvZvvv"vvv(fvvv?|vvv#Gyvvvqvvv(:PGyvvv}ovvvtvvv9heyvvvzvvvZvvvOC.
hIvvvO

v
OGyvvv}vvvgvvv+vvv9Q(BS EN 14782: 2006)GyvvvJvvvO

q
G}O!vvv)yvvvzvvvTvvv}vvv9vvvv?<vvvvvvvmm 0.4.hSvvvQO

Gyvv}vvgvv+vv9QC*vv]vv9
k

G !vv%vv9AGJGyvvgvv]vv(*vv?G:LvvAvv+vv9Q*vv?,<vv}vv9pvv,PyvvxGyvv=vv(yvv+vvTvvAvvQ,hGyvv=vv(yvv+vvTvvAvvQ
Gyvv}vvgvvO

q
d<vv9yvvTvv+vvzvv+vvwvv(fhGyvv=vv(yvv,*vv(Q*vvDvv9fhGyvv=vv(yvv,pvv+vv"vv+vv{pvvzvv(Q*vvOh|vvTvvAvvJvvzvv>Gyvv=vv;SvvAvv+vvTvv(d

(Plastisol) (PVC).vvvv}vvv9Cf|vvvtvvv9h|vvv?Gyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOCyvvvzvvvAvvv5vvvv{@vvvGvvvgvvvzvvv&C*vvv]vvv9
k

|vv"vv9Svv=vv9
k

@vv}vv9|vv9
k

yvv}vvDvv=vvAvv9JG}fvv}vv9dGyvvJvvGvvQ*vv?,|vvDvv{Gyvvavv"vv(a(Corbels)h<vvQGivv,GyvvAvvDvv=vv+vvB
hQhG<vvbFvvOQGfGyvvqvvGvv(I,hyvvAvvTvvzvv+vvKGyvvMvvQSvv9!vv?.h*ovvTvvAvvMvvOeGyvvqvv(:PG}hSvvAvv"vv+vvAvv,Gyvv}vvtvv9he
yvzvZvOCpv,Yv"v9fv?G}!v9<v+v>,hpv,|v"vAvGv9J@vtvO*v~Gyvavgv9e,h|v"vAvGv9JGyvZvQaGyvZvJv,
Ivv+vvEGyvvO*vv}vv(|vv?h|vvtvv9h|vv?GyvvAvv5vvv{Ivv9Svv}vvAvv+vv#.h*vv"vv=vvjvv,ivvTvv{Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC
Gyvvv}vvvgvvvQVyvvvzvvvdvvvQhaGyvvvMvvv9QFvvv+vvv?<vvv9!vvvAvvvdvvv9eyvvvzvvv}vvvJvvv9pvvvdvvv?fvvvzvvv)LvvvZvvv9FvvvZvvv&GyvvvTvvvavvvJvvv+vvv?.hEPG

GSvvAvvMvvO|vvBG}Yvv"vv9aivv+vvQGyvv}vv;Fvv}vv?pvv,Gyvv=vv+vv8vv9JGyvvgvvOhG!vv+vv?svvO*vvJvvOK@vv5vvv{!vvtvvQ|vvTvv=vv=vv9
k

$vvGvv(|vv9
k

pvv,!vvtvvavv?vvvQCSGyvvO<vv(Shpvv,Cvvzvv~
m

@vvJvvBpvvzvvwvv?|vvJvvWvv(QI(Washer),hpvv,
GyWt(bGy"9F}?f#EF%9OGyA5v{I+E@w(fGy}9OI@JB@zC+QI}{VO*O.

@

o
vvgvvO

w
Ivv=vv9dG}Svv;cGyvvgvv9yvv+vv?G}OGA(Superduplex)|vv#Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC

(1,4507),hGyvAv,yv%v9sv(IVvO@vR*vO<vvvvv50%fv#@vzvxGyvAv,*v}vAvzvwv%v9Gyvqv(:PGyv}vgv+v9Qj
(G}hSvAv"v+vAv,)Gyv}vtv9heyvzvZvOC(4401.1),|v"v9Sv=v?yv"vdv~GyvTv"vOhGyvAvtv+v+vOGyv}vgv}v9Q*v?.yv%vPg
GyvTv=v9FvxGyv}vJvAv(*v?fvzv)!vJv9S!vJv(1.6%@v}vO

q
O|vQfCsv{|v#Gyvqv(:PGyv}vtv9heyvzvZvOC

Gyvvv}vvvgvvv+vvv9Qjhyvvv%vvv9|vvvtvvv9h|vvv?Cfvvvzvvv)yvvvzvvvAvvvgvvv>(Fatigue),|vvv}qvvv9*vvvGvvvgvvvzvvv%vvv9|vvv"vvv9Svvv=vvv?yvvvzvvvgvvv"vvv9YvvvQ
Gy}g}9Q*q?Gy}WOhOI<}9p,PyxGy}(F(OIp,Gy=+89JGy=JQ*q?h<QcGyT=9I?.
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<v9 \v9pv?Eyv)Gyvav;AGyvgv]v(j,svO*ovavzv)Gyvqv(:PGyv}vtv9heyvzvZvOC<v9yvAv+vQf(Terne)

(G!vdvQGyvqv(:PGyv}vavzv,<v9yvAv+vQf)Ch*vzv=vUvv%vQ<v9Fv+qv9
k
<vwv}v+v?|v#GyvtvZvO*vQvvv10g/ m2hpvtv9

k
yvvvvv

(BS EN 508-3: 2008)

(GyvvWvvwvv{5.17)Cfvv}vv9dGyvvAvvWvv+vv+vvO<vv9yvvqvv(:PGCtvv9heyvvzvvZvvOC|vv=vv"vv)yvv(*vvORpvv,yvv"vvOf.GCgvv}vv9Q*vv(f:QhFvvQR
SA9*Qc$9Q<(Q(Rogers Stirk Harbour)hVQv9g.Y(QI:BQCQy+(!R(Arthur Lyons).
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(GyvWvwv{5.18)Cfvv}vv9dGyvvAvvWvv+vv+vvO<vv9yvvqvv(:PGCtvv9heyvvzvvZvvOC|vvQvvvR|vvgvvzvv(|vv9J|vvO*vv"vv?yvv"vvOfvvvvSvv9!vvB<vv(d(St

Paul’s).GCg}9Q*(f:(Make Architects.).Y(QI:(Zander Olssen).

Gyq(:PGy}g9yH<9yJQGQI

*vvv}vvvwvvv#@vvvMvvvqvvv+vvvr@vvvzCvvv+vvvQGyvvvJvvvGvvv~,GyvvvPj*vvv|OjEyvvv)@vvvMvvvqvvv+vvv̂svvv(IGyvvvMvvv]vvv(Ypvvv,
Gyvv}vvtvv9_vvhGyvvwvv=vv+vvQI}f

q
|vvgvvO:J@vv=vvQ*vvO$vv9C<vvavvz|vv#Gyvv}vvtvv9_vvhGyvvQsvv+vvtvv?Gyvv}vvwvv9pvv8vv?,<vv{\vv9pvv?

v}+9JYj+QI|#Gyg"9YQGyT=9Fw+?|D{GywQhehGy}(y+=O*"(e,hGy}"j"+RhGy"+w{.

Gyq(:PGy}az,

yvvv}vvv"vvvhGyvvvAvvv5vvvv{,*vvv}vvvwvvv#_vvv;AGyvvvqvvv(:P<vvv{!vvv%vvv9AGJ|vvvgvvvO!vvv+qvvv?Chfvvv]vvv(*qvvv?.G !vvv%vvv9AGJ

Gyvv}vvgvvO!vv+vv?fvv9OI|vv9@vvwvv(fGyvvR!vvx(Z)hSvv=vv+vvwvv?GyvvR!vvxhGyvvJvvO*vvO(ZF)hSvv=vv+vvwvv?GyvvR!vvx
hG}yv(|v"v+v(e(ZA)hSv=v+vwv?G}yv(|v"v+v(ehGyvR!vx(AZ),hSv=v+vwv?G}yv(|v"v+v(ehGyvTv+vzv+vwv(f

(AS)hG}yvv(|vv"vv+vv(e(A)h*vv}vvwvv#@vvavv=vvtvv%vv9Fvv}vv+vvgvv%vv9<vvAvvjvvavv+vvUGyvvqvv(:PGyvvTvv9Lvv#pvv,Gyvv}vvgvvOf
Gyv}v"vZv%vQ(GyvGvOhd9.5).$vPgGyvO$v9!v9JGyv}vgvO!v+v?,<v9SvAvDv"v9AG}yv(|v+v"v+v(eGyv"vtv,,|vjvav9I
pv,Gyv}vgv+v9Q(BS EN 10346: 2009).h*vWv+vQGyv}vgv+v9Q(BS EN ISO 14713: 1999)Eyv)
pvvvtvvvOGf|vvvAvvv(svvvh<vvv9yvvvAvvv5vvvv{Svvv"vvv(*vvv9

k
<vvv+vvv#7.0h2mm|vvv#GyvvvR!vvvx|vvv#Gyvvvqvvv(:PGyvvv}vvvjvvvzvvvqvvv#pvvv,

|vvvgvvvdvvv~Gyvvv}vvv(Gsvvvhpvvv,Gyvvv}vvv}vvvzvvvwvvv?Gyvvv}vvvAvvvJvvvOI.h*vvv}vvvwvvv#@vvvtvvvTvvv+vvv~Gyvvvavvv;AGyvvvgvvv]vvv(jEyvvv)_vvv;A
S9F{,h_;A|TJ(bhCiW+?.<g^Gy}"AG9J|"9S=?ptbyzAa=+t9JGyOGLz+?.
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GyGOhd5.9C|Dz?!}(PF+?yO$9!9JGyq(:PGyA,CS9S%9R!xhCy(|"+(e

Gya;AGyAZ"+rGyvvvvvvvavvvvvvv;AvvvvvvvvAvvvvvvvzvvvvvvv?g/m2

GywAz?Gywz
q
?

G:Svvvvvvv}vvvvvvv+vvvvvvv?GyvvvvvvvTvvvvvvv}vvvvvvv9vvvvvvvv?

mf^v{
q

hF&

R!xZ27527520

R!xhIO*OZF1201208

R!xhCy(|"+(eZA25525520

Cy(|"+(ehR!xAZ18518525

Cy(|"+(ehS+z+w(fAS10010017

|vvv;Ivvvdvvv?:*vvvgvvvavvv,Gyvvv}vvvgvvv+vvv9Q(BS EN 10346: 2009)|vvvGvvv9:
k

|vvv#GyvvvTvvv}vvv9vvvv9Jyvvvwvvv{
q

_;A

Gyq(:PGy}az,<9yR!x

vvv9f_vv;AGyvvqvv(:P<vv9yvvR!vvx|vv"vvPSvv"vv(GJfvvO*vvOIGyvvavvQ*vvtvv?Gyvvtvv+vv9Svv+qvv?yvvzvvJvv}vv9*vv?|vv#
GyvAv5vv{.h*v}vwv#@vav=v+vu_v;AGyvR!vx<v9yvAvjvav+vUGyvTv9Lv#Ch<v=vNGyv}vgvOfGyv}vZv%v(Q,Ch
<v9yvAvjvav+v?<v}vTvJv(bGyvR!vxGyvTv9Lv#(BS EN 13811:2003)Ch<v9yvwv%vQ<v9A(ZE),Gyv}vgv+v9Q

(BS EN 10152:2009).pvv,Gyvvjvvzvvqvv"vv?<vv9yvvAvvjvvavv+vvUGyvvTvv9Lvv#*vvAvv~q@vv"vvdvv+vvrGyvvqvv(:P<vv9yvvwvvWvvb
<v9yvJv}v̂*vzv+v&GyvAvjvav+vUpv,GyvR!vxGyv}vZv%v(Qfv"vOOQFv?IvQGQI450 oC.*vJv}v,_v;A
GyvvR!vvx(Z)Gyvvqvv(:P<vv9yvvgvv}vv{vvvJvv9FvvR|vv9Oj<vv+vv#Gyvvqvv(:Ph<vv+vv8vvAvv&,h*vvJvv}vv+vv&C*vv]vv9

k
fvv"vvO|vv9

*vAvwvWvr<v9yvtvavhCh<v]vQQGyvTvavK.EPG_v(qYGyvqv(:P,*vMvAvzvb_v;AGyvR!vxGyv"vtv,<vav=vtv?
Gyvvqvv(:PG}Svv9Spvv+vv"vvAvvHSvv=vv+vvwvv?8-12%|vv#GyvvJvvO*vvO(ZF)|vv}qvv9*vvgvvavv,SvvavvJvv9

k
Cpvv]vv{

yza;AChyz
x

J9e.

@vgvAv}vOO*v}v(|v?Gyvqv(:PGyv}vavzv,fvzv)Sv}vxGyvav;AhGyv=v+v8v?.@vWv+vQ@vTv}v+v9JGyvav;A
_vvv=vvvtvvv9

k
yvvvzvvv}vvvgvvv+vvv9Q(BS EN 10346 : 2009)(GyvvvGvvvOhd5.9)Eyvvv)GyvvvwvvvAvvvzvvv?Gyvvvwvvvzvvv+qvvv?hSvvv}vvv9vvvv?

Gya;AGy}gO!,Gy}a=uG:S}+?.

G}h\vv9YGyvvTvv9Ivvzvv+qvv?hGyvv=vv+vv8vv9JGyvvZvv"vv9fvv+vv?|vvh@vvQvvv+vvRGJ|vvQ@vvqvvgvv?|vv#Gyvv}vvzvvKhCvv9!vv,
ChvvvvTvvv+vvvOGyvvvwvvv=vvvQ*vvvB,fvvvzvvv)GyvvvAvvv(Gyvvv,,svvvO@vvvTvvv=qvvv>GyvvvAvvvO$vvv(QGyvvvTvvvQ*vvvh.h@vvvJvvvqvvvQGyvvvtvvvzvvv(*vvv9J
Gyvvv}vvv(Fvvv(OIpvvv,G:Svvv}vvv"vvvBGyvvvQ_vvv>hpvvv,Gyvvv}vvv(!vvv?hpvvv,Gyvvvavvv+vvv"vvv?Gyvvvavvv;A<vvv9yvvvR!vvvx,hyvvvwvvv#
<v}vGvQOCf@vGvr*vZv=vKGyvAv5vv{<vav+v8v9

k
.h*vgvOwvvzv(Q*vOGyvwv9yvTv+v(eGyv}vTvAvMvOevv}vTvQYpv,
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Gyvvavv+vv"vv?fvvOhG!vv+vv9
k

h*vv"vv=vvjvv,Cf*ovvTvvAvvMvvOe<vvAvvJvvqvvepvvtvvb.h*vv"vv=vvjvv,GLvvAvv+vv9Q|vvDvv=vvAvv9JGyvvZvvqvv9FvvK
Gyvvqvv(:P*vv?Gyvv}vvjvvzvvqvv?<vvgvv"vv9*vv?yvvAvvGvv"vv>@vvWvvwvv{Cvv"vv9Fvv+vv9JGyvv}vvgvvOf(Bimetallic Couples)GyvvAvv,
*vv}vvwvv#Cf@vvTvv=xvv>GyvvAvv5vvv{Gyvv}ovvAvvTvv9QY.hfvvzvv)hFvv&GyvvMvvZvv(U,:*vv"vv=vvjvv,EFvvQGA@vv}vv9S

m
<vv+vv#Gyvv"vvJvv9SChGyvv"vvJvv9SG}YvvqvvQ|vvhGyvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvxCh<vvTvv=vv9FvvxGyvvJvvO*vvO
hGyR!x.

yvvzvv}vvgvv9OfG}LvvQi|vvDvv{GyvvQYvv9UhG}yvv(|vv"vv+vv(ehGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCBCvv9QCsvv{
q

Lvvvavvv(QIpvvv,G}Fvvv(GAGyvvv"vvvdvvv+vvvqvvv?,hyvvvwvvv#<vvvWvvvwvvv{fvvv9e*vvvGvvv>Cf@vvvwvvv(fFvvv}vvv+vvvhGyvvv}vvvDvvv=qvvvAvvv9J
|vvMvvAvv(|vv?h|vvgvvRhyvv?<vvqvvzvvwvv9J(Washers)PGJhFvv&|vvavv9_vv,.C*vv"vv}vv9*ovvQGO@vvDvv=vv+vvBGyvvqvv(:P
Gyvv}vvavvzvv,<vv9yvvR!vvxEyvv)G}LvvWvv9Hivv+vvQGyvv}vvGvvq

v
vvqvv?ChG}LvvWvv9HGyvv}vvWvvQq<vv?<vv}vv(GOIvv9pvvdvv?

CSv9Sv%v9Gyv"vJv9S,*vGv>Cf*ovavzv)GyvMvWv><v9yvtv9Q.hfv"vO|v9*vAv]vQqQ_v;AGyvR!vx<v9yvtvavh
ChGyAD=+BChGyz

x
J9e,*"=j,EY;I&<a;Ai",<9yR!x.

h*vv}vvwvv#Cf*ovvO$vv#Gyvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvx}ivvQGVGyvvR*vv"vv?ChyvvAvvJvvTvv+vv#|vvtvv9h|vvAvv?
yvzvAv5vv{.iv+vQCfE!v%v9AGyvR!vxPhGyvzv}vgv?Gyvav=v+vgv+v?*vdv%vQ|v#Lv;dGyvO$v9fh*vgvOwG !v%v9A
Gyvvv}vvvMvvvqvvv̂Gyvvvzvvv}vvvgvvv?ChG !vvv%vvv9AGyvvvQ|vvv9OjGyvvv}vvv9J(Matt)Gyvvv}vvv"vvvAvvvdvvv~Gyvvv}vvvwvvv(f|vvv#Svvv=vvv+vvvwvvv?
GyJO*OhGyR!x$(CvDQ|;A|?yzO$9fp(s&:It9

k
.

Gyq(:PGy}az,q<T=9FxG}y(|"+(ehGyR!x

Svvv=vvv+vvvwvvvAvvv9GyvvvR!vvvx/G}yvvv(|vvv"vvv+vvv(eGyvvv}vvvAvvv}vvv9*vvvR@vvv9fGyvvvzvvvAvvv9f@vvvTvvvAvvvMvvvO|vvv9fpvvv,_vvv;AGyvvvqvvv(:P
@vJvAv(*v9ffvzv)G}yv(|v"v+v(e<v"vTv=v?5% (ZA)h55% (AZ).hfv9OI|v9*v"vqvPGyvav;A(ZA)

vvvvavvv=vvvtvvv?CSvvv9S !vvv%vvv9Afvvv]vvv(jhpvvvtvvv9
k

yvvvvvvvzvvv}vvvgvvv+vvv9Q(BS ISO 14788: 2005)*vvvwvvv(fGyvvvJvvvOq

G}O!vv)yvvwvvAvvzvv?Gyvvavv;AG Fvv}vv9yvv+vv?|vv#GyvvTvv=vv+vvwvvAvv+vv#yvv~SvvtvvrGyvv}vvwvv(q!vv?|vv#Yvvqvv9FvvK|vvgvvO!vv+qvv?
|vvvvWvvvvw

q
vvvvzvvvv?hpvvvvtvvvv9

k
yvvvvvvvvzvvvv}vvvvgvvvv+vvvv9Q(BS EN 508-1: 2008)255hg/m2 185fvvvvzvvvv)GyvvvvAvvvv(Gyvvvv,,

<vv9yvv}vvtvv9Q!vv?|vvhg/m2 350|vv#GyvvR!vvxGyvv"vvtvv,.Gyvvqvv(:PGyvv}vvavvzvv,<vvTvv=vv+vvwvv?G}yvv(|vv"vv+vv(eAZ

Gyvvv}vvvJvvvAvvv(*vvv?fvvvzvvv)Cyvvv(|vvv"vvv+vvv(e(55%)hGyvvvR!vvvx(43.4%)hGyvvvTvvv+vvvzvvv+vvvwvvv(f(1.6%)$vvv(CvvvvDvvvQ
O*vv}vv(|vv?|vv#PyvvxGyvv}vvavvzvv,q<vvTvv}vv9vvv?|vvwvv9pvv8vv?|vv#GyvvR!vvxGyvv"vvtvv,,h*vv}vvwvv#GSvvAvvMvvOG|vv&|vv#
OhfIvvv}vvv9*vvv?E\vvv9pvvv+vvv?pvvv,Gyvvv=vvv+vvv8vvv9Jivvv+vvvQGyvvvgvvvOhG!vvv+vvv?.vvvv}vvv9C!qvvv&*vvvTvvvAvvvMvvvOevvvvavvv=vvvtvvv?CSvvv9S

ya;AGJf](*q?|g+q"?.h*w(fy5!%9A<Q*u|gO!,<T=>@Ww
q

{Gy=z(Q.

Gyq(:PGy}az,<9}y(|"+(e

*vvv}vvvwvvv#@vvvavvv=vvv+vvvuCvvv;K|vvvTvvvAvvv(*vvv9J|vvv#G}yvvv(|vvv"vvv+vvv(eGyvvvTvvv9Lvvv#fvvvzvvv)Yvvvqvvv9FvvvKGyvvvqvvv(:P
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Gyvv}vvWvvw
q
vvzvv?yvv~SvvtvvrChGyvv=vv;W<vvwvvAvvzvv?EFvv}vv9yvv+vv?195,230Chg/m2 305hpvvtvv9

k
yvvvvvvzvv}vvgvv+vv9Q

(BS EN 508-1:2008).ivvv+vvvQCfGyvvv}vvv"vvvAvvvHg/m2 195*vvvZvvvzvvvKpvvvtvvvbyvvvzvvvavvv;AGyvvvgvvv]vvv(j
Gyvv;Ivvu.hfvv9OI,*vv"vvAvvHGSvvAvvMvvOGeSvv=vv+vvwvv?GyvvTvv+vvzvv+vvwvv(fGyvvAvv,@vvJvvAvv(jfvvzvv)8vvvv11%E!vv%vv9Ak

S=9Fw+9
k

PGO*}(|?|#G}y(|"+(ehGyJO*OhGyT+z+w(f.

Gyq(:PGy}az,<9yA+QfhGy}z=qU<9yQY9U

*vvvTvvvAvvvMvvvOeGyvvvQYvvv9UhGyvvvAvvv+vvvQf(Terne)vvvvh$vvv(Svvv=vvv+vvvwvvv?|vvv#GyvvvQYvvv9U80-90%

hGyvvtvvZvvO*vvQ20-10%vvvvvvv{!vv%vv9AGJyvv(IvvOGJG vvvTvv9AhGyvvAvvTvvtvv+vvrGyvv}vvZvv"vv(fvv?|vv#Gyvvqvv(:P
hGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC.h*vv}vvwvv#@vvavv=vv+vvuGyvvAvv+vvQffvvzvv)Yvvqvv9FvvKGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC
vvav=vtv?Sv}v9vvAv%v920 mm|v#_vQ*vuGyvAvjvav+vUpv,GyvTv=v+vwv?Gyv}vZv%v(QI.h:*vgv9!v,Gyvqv(:P
Gyvv}vvtvv9heyvvzvvZvvOCGyvv}vvavvzvv,<vv9yvvAvv+vvQf|vv#GyvvAvv5vvv{Gyvv"vv9@vvH|vv#GyvvAvv}vv9S<vvDvv"vv9Fvv,|vvgvvO!vv+vv#h*vv}vvwvv#
fvv9OIGSvvAvvMvvOG|vv&pvv,@vv}vv9S|vvhGyvvQYvv9UhGyvv"vvJvv9ShG}yvv(|vv"vv+vv(eChGyvvR!vvx.GyvvJvvQvvv?
GyvvJvvQGQ*vv?@vvWvv=vv&@vvzvvxGyvvAvv,yvvzvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC,|vv}vv9*vvTvv}vvK<vv9SvvAvvMvvOG|vv&hIvvOGJ

<vav(dIvAv)9mpv,GyvAvTvtv+vrhGyvwvTv(I.h*vAv~qE!vAv9LGyv}v(GOGyv}vQvv=v?,Gyvqv(:PGyv}vzv=qvU
<vv9yvvQYvv9U,<vvqvvQOyvvq

q
vv?<vv9QOISvv}vv9vvvAvv%vv975.0mm|vv#GyvvQYvv9UhyvvZvvtvv%vv9fvvzvv)pvv(:P

Sv}v9vvAv&0.1mm|vavzv,<v9yvAv+vQfChfvzv)pv(:P|vtv9heyvzvZvOCSv}v9vvAv&8.0mm|vavzv,
<vv9yvvAvv+vvQf.h*vvgvvOwGyvvqvv(:PGyvv}vvzvv=qvvU<vv9yvvQYvv9U|vv"vv9Svv=vv9

k
yvv"vvdvv~G vvvTvv9AhGyvvAvvTvvtvv+vvrhyvv&|vvdvv%vvQ

h|vtv9h|v?GyvQYv9UGyv}vTvwv(cyvzvAv5vv{.<vTv=v>GyvOfv~GyvPj@v(pvQg_v=vtv?Gyvqv(:PGyvTvqvzv+v?
*vv}vvwvv#GSvvAvvMvvOGeGyvvqvv(:PhGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCGyvv}vvzvv=qvvTvv+vv#<vv9yvvQYvv9Upvv,GyvvQ<vv9_vv9J

(Fascias)Gyvvvv}vvvvJvvvv}vvvv(yvvvv?PG@vvvv+vvvv9
k

,hG vvvvvTvvvv9AGyvvvvTvvvvqvvvvzvvvv,yvvvv~Svvvvtvvvvr(Soffits),hGyvvvv}vvvvRGQ*vvvv>
hGyvv}vvtvv9_vvhGyvv}ovv"vvJvv"vv+vv?.*vv}vvwvv#LvvAvv~Gyvv(Yvv;J<vv9yvvQYvv9UhypvvJvv9|vv%vv9vvv}vv9pvv,GyvvQYvv9U

GyvvvAvvvtvvvzvvv+vvvOj.h*vvv"vvv=vvvjvvv,Ivvv}vvv9*vvv?Gyvvv"vvv%vvv9*vvv9JGyvvv}vvvtvvvavvv(fvvv?<vvv9yvvvz
x
vvvJvvv9epvvv,Ivvv9yvvv?Gyvvvqvvv(:PGyvvv}vvvzvvv=qvvvU

<vv9yvvQYvv9U,C|qvv9Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCGyvv}vvzvv=qvvU<vv9yvvQYvv9Upvv;*vvJvvAvv9LEyvv)fvv;L
hsvv9Fvv,.fvvzvv)fvvwvvUGyvvQYvv9UGyvvAvvtvvzvv+vvOj,@vvwvv9O@vvwvv(fGyvv}vv9OIhGsvv+vv?|vv#GyvvTvvQsvv?h:
@vvgvv9!vv,<vvWvvwvv{vvv=vv+vvQ|vv#GyvvRIvvr.*vv"vv=vvjvv,@vvavv=vv+vvuR*vvBCvvvTvvOI(Patination Oil)fvvzvv)
SvvavvKGyvvQYvv9U<vvgvvO@vvQvvv+vv=vv&yvv}vv"vvhBCvv9QGyvvAvvzvvavv+vvN.h@vvqvv9Yvv+vv{C!vv(GYGyvvqvv(:PhOQFvv9J

Gya;A|Oh!?p,Gy}g+9Q(BS ISO 499: 2005).

Gyq(:PGy}az,<jW9Af](j

|v"vPSvAv+v"v9JGyvtvQfGyv}v9\v,,@v~q@vav(*vQ|vGv}v(fv?|v#Gyvav;AGJGyvgv]v(*v?yvzvqv(:P

383



GyvvvAvvv,@vvvzvvvAvvvZvvvuIvvvQGQ*vvv9
k

,<vvv}vvv9pvvv,PyvvvxQsvvv9Fvvvu<vvv(yvvv,pvvv+vvv"vvv+vvv{vvvvzvvv(Q*vvvO(PVC plastisol),

hGyvv=vv(yvv,pvv+vv"vv+vv{pvvzvv(Q*vvO(PVDF),hCivvWvv+vv?<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOhGyvv=vv(yvv+vvTvvAvvQ.pvv,$vvPG
Gyv}vGv9d|v#Gyv}v"vAvGv9JyvQsv9Fvu<v(yv,pv+v"v+v{vvzv(Q*vOCvv=vQIvZv?pv,GyvTv(bIv9yv+v9

k
OGLv{

Gy}}zw?Gy}AJOI:SAMOG|%9p,G}StrhGywT(I.

_;AQs9Fu<(y,p+"+{vz(Q*O

*vvvvAvvvv~q@vvvvavvvv=vvvv+vvvvuQsvvvv9Fvvvvu<vvvv(yvvvv,pvvvv+vvvv"vvvv+vvvv{vvvvvzvvvv(Q*vvvvOfvvvvzvvvv)Gyvvvvqvvvv(:PGyvvvv}vvvvavvvvzvvvv,<vvvv9yvvvvR!vvvvxCh
<vvv9}yvvv(|vvv"vvv+vvv(e/GyvvvR!vvvx<vvvTvvv}vvv9vvvv?2.0mm.yvvv&E!vvv%vvv9A<vvvavvv9<vvvhGyvvvGvvvzvvvOGyvvvtvvv9Svvv,h|vvvAvvv(p

q
vvvQ

<vv}vvGvv}vv(fvv?hGSvvgvv?|vv#G}yvv(Gf,|vvhC!vv&*ovv(Yvv)<vv9yvvdvv;dGyvvqvv9@vvJvv?yvvAvvavv=vv+vvtvv9JG}Svvtvvr.
h*ovvavvzvv)GyvvGvv9!vv>GyvvgvvwvvTvv,fvv9OIk<vvzSvv9SQ|vv9Oj|vvtvv9heyvvzvvAvv5vvv{hE!vv%vv9A|vv#Gyvv=vv(yvv+vvTvvAvvQ,
hsvvO@

o
vvMvvZvv[Qsvv9Fvvu<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOyvv=vv+vv8vv9JfvvOhG!vv+vv?OGLvvzvv+vv?ivv+vvQfvv9O*vv?.GyvvJvvPQ

|vavzv(Hfv"vOGyvAvMvR*v#hGyv}v"v9hyv?pv,Gyv}v(svhyv}v"vhG}\vQGQGyv}v9O*v?yvzvTvavK.pv,Gyv=v+v8v9J
iv+vQGyv=vJvQ*v?@vgvav,G}yv(GfG}vvDvQO*v}v(|v?pvAvQICvvDvQ|v#20fv9|v9

k
yvzvZv+v9!v?G}hyv).vv}v9

@vv"vvMvvqvv̂pvvAvvQGJEfvv9OIGyvvavv;AG}hdyvv~yvv(GfGyvvgvv}vv+vvtvv?FvvOG
k

hyvv~yvv(Gfivv+vvQGyvvqvv9@vvJvv?pvv,
Gy}(GshGyT9Iz+?.

_;AGy=(y,p+"+{pz(Q*O

fvvv"vvvO|vvv9*vvvavvv=vvvuGyvvv=vvv(yvvv,pvvv+vvv"vvv+vvv{pvvvzvvv(Q*vvvO(PVDF),h$vvv(Gyvvvqvvvzvvv(QhvvvvQ<vvv(fGyvvvMvvv9|vvv{,
vvvavv;A<vvTvv}vv9vvv?027.0mmfvvzvv)Gyvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvx,*vvwvv(fyvv&Cvv=vv9Jyvv(fFvv+qvvO
pvv,OQFvv9JIvvQGQI@vvZvv{Eyvv)120OQFvv?|vv8vv(*vv?,|vv}qvv9*vvGvvgvvzvv&|vv"vv9Svv=vv9

k
yvv;SvvAvvMvvOGepvv,

Fv}v+vhC!vJv9AGyvgv9yv~hpv,Gyv}v=v9!v,GyvAv,|v#Gyv}ovJvAv}v{Cf@v(Sqvhpv,hsvB:Ivu.G !v%v9A
!vv9fvv~hPG@vv,GyvvAvv"vvdvv+vvr,|vvhCfG}|vvQ*vvAvvavvz

q
vv>fvv"vv9*vv?vvv=vv+vvQIpvv,Gyvv}vv(svvhyvv}vv"vvhGyvv]vvQQ

Gyvv"vv9Fvv~|vv#GyvvAvvgvv9|vv{<vv&.@ovvgvvOqpvvAvvQI15fvv9|vv9
k

yvvZvv+vv9!vv?G}hyvv)!vv}vv(PFvv+vv?pvv,Gyvv}vv"vv9_vvuivv+vvQ
GyvTv9Ivzv+v?|v#Gyv}v}vzvwv?Gyv}vAvJvOI.h|vGv9dGyvzv(fhGSvh,h*vWv}v{Gyvqv]v,Gyv;|vh.G !v%v9A
<vv9yvv=vv(yvv,pvv+vv"vv+vv{pvvzvv(Q*vvOyvvzvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvx/svvZvvO*vvQChyvvzvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOC
|vAv9MC*v]v9

k
pv,|vGv}v(fv?|v#G !v%v9AGJGyv}vzv(q!v?GyvAv,@vWv}v{Gyv"vJv9ShGyv"vJv9SGyv}vgvAqvu

(GyvR!vGv9Q)hGyvqv(:PGyv}vtv9heyvzvZvOC.h*v}vwv#GSvAvMvOGe$vPGGyvav;AyvzvwvTv(IhGyvAvTvtv+vr.
hGya;AGyg9vUyzW}U*tz

q
{|#G:vAT9HGy}qQWyza9s?GyW}T+?.

_;AGy=(y+TAQ

*vvgvvOwGyvvqvv(:PGyvv}vvjvvzvvqvv#Gyvv}vvavvzvv,<vv9yvv=vv(yvv+vvTvvAvvQh<vvTvv+vvzvv+vvwvv(fGyvv=vv(yvv+vvTvvAvvQ|vv#Gyvv}vv"vvAvvGvv9J
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G:svvvAvvvZvvv9O*vvv?,hyvvvwvvv#yvvv&Ivvv+vvv9I|vvvAvvv(Sqvvvavvv?G}Fvvv{pvvvtvvvbpvvv,Gyvvv=vvv+vvv8vvv9Jivvv+vvvQGyvvvgvvvOhG!vvv+vvv?.
hLvv9QFvv+vv9

k
,@vvwvv(fGyvvqvvAvvQIEyvv)GyvvZvv+vv9!vv?G}hyvv)fvv9OI10Svv"vv(GJpvv,Gyvv}vv"vv9_vvuGyvvOGLvvzvv+vv?

iv+vQGyv}vzv(Cv?,yvwv"v&*vwv(f|v"v9Sv=v9
k

yv;SvAvMvOGeGyvOGLvzv,.*v"v=vjv,Cf:*vTvAvMvOeSv+vzv+vwv(f
Gyvvv=vvv(yvvv+vvvTvvvAvvvQpvvv,Gyvvv=vvv+vvv8vvv9JGyvvv=vvvJvvvQ*vvv?ChGyvvvJvvv9QIChGyvvvQ_vvv=vvv?._vvv;AGyvvv=vvv(yvvv+vvvTvvvAvvvQhSvvv+vvvzvvv+vvvwvvv(f
Gy=(y+TAQ!9f~hS}9vA&f9OI025.0mm.

_;AGy=(y,*(Q*D9f

*ovvavv=vvu_vv;AGyvv=vv(yvv,*vv(Q*vvDvv9f<vvTvv}vv9vvv?05.0mmfvvzvv)Gyvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvxCh
<vvTvv=vv9FvvxGyvvR!vvx/G}yvv(|vv"vv+vv(e.h$vv(|vvAvv(p

q
vvQ<vv}vvGvv}vv(fvv?|vv#G}yvv(GfGyvvZvvzvv=vv?hGyvv}vvgvvO!vv+vv?|vvh

pvvvAvvvQI25Svvv"vvv?yvvvZvvv+vvv9!vvv?G}hyvvv)yvvv~SvvvtvvvrGyvvv}vvvZvvv"qvvvgvvv?|vvv#Gyvvvqvvv(:PGyvvv}vvvavvvzvvv,<vvv9yvvvR!vvvx/
G}yvv(|vv"vv+vv(e.yvvzvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvxE!vv%vv9Asvv}vv9Vvv,,|vvhpvvAvvQI20Svv"vv?yvvZvv+vv9!vv?G}hyvv),
h$(|A9MyzGOQGfGyM9QF+?p,Gy=+89Ji+QGy=JQ*?.

_;AGy}+"9

yvzvqv(:PGyv}vavzv,<v9yv}v+v"v9Gyvgv]v(jLv9Yv+qv?fvwvUyvzv]v(AFv+qvOI|v}v9*vGvgvzv&|v"v9Sv=v9
k

yv;SvAvMvOGeGyvOGLvzv,vv=vav9!v9JyvzvGvOQGfhG}Svtvr.!v}v(PFv+v9
k

*ovav=qvu_v;AGyv}v+v"v9<vTv}v9vv?
022.0mmfvvzvv)Gyvvqvv(:PGyvv}vvavvzvv,<vv9yvvAvvjvvavv+vvUGyvvTvv9Lvv#<vvTvv=vv+vvwvv?GyvvR!vvx/G}yvv(|vv"vv+vv(e
h*ov"vd

q
vr<vTv%v(yv?.Gyvzv(fGyvtv+v9Sv,yvzvav;A$v(G}<v+v̂Gyv;|vh,hyvwv#_v9Fvqv?|v#G}yv(Gf

Gyq9@J?|A9I?C*]9
k
.

Gya;A<jW9A|#Gy=(y,p+"+{vz(Q*O

*vvAvv~qYvvtvv{ivvWvv9A|vv#Gyvv=vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvO(20.0mm)<vvzyvv(Gf|vvAvvgvvO
x

OI,hC!vv}vv9W
O*vvwvv(QhG!vv%vv9AGJ|vvRLvvQpvv?fvvzvv)VvvQ*vvb|vv#Gyvvqvv(:PGyvv}vvavvzvv,<vv9yvvR!vvx,hGyvv}vv"vvAvvH|vv"vv9Svv>
ptbyzAa=+t9JGyOGLz+?.

GyO$9!9J

@v"vOQL|vGv}v(fv?hGSvgv?|v#GyvO$v9!v9JGyv}vTvAvMvO|v?yvJv}v9*v?Gyvqv(:P|v#GyvAv5vv{pv,
fvvvvvO
q
Ipvvvvv8vvvvv9J|vvvvvPvvvvvv(QIpvvvvv,Gyvvvvv}vvvvvgvvvvv+vvvvv9QGyvvvvvOhyvvvvv,(BS EN ISO 12944-5:2007).@vvvvvGvvvvvr

q

GyvvO$vv9!vv9J<vv}vv9pvv,PyvvxGyvvAvv,@vvJvv(j|vvP*vv=vv9J|vv"vvtvv(yvv?<vv9yvv}vva
q
vv9WGyvv}vvwvvzvv(Qh<vv9yvv=vv(yvv+vv}vvQGJ

G}vvvQ*vvzvv+vvwvv+vv?h<vv9yvv=vv(yvv+vv}vvQGJGyvv}vvWvvAvvQvvv?yvvzvvqvv+vv"vv+vv{vvvzvv(Q*vvO!vvAvv+vvGvv?@vv=vvM
q
vvQGyvv}vvP*vv=vv9Jh*vv}vvwvv#

fvvwvvUPyvvx<vvgvv}vv{Gyvv}vvP*vv=vv9J.h|vvgvvdvv~Gyvv}vv"vvAvvGvv9JG}LvvQi@vvGvvr
q

<vvWvvwvv{:QFvvgvv?pvv+vv&
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!vAv+vGv?LvTv9QIGyv}vP*v>ChG:!vO|v9Lpv,|vTvAvJvzv>Gyv}v+v9g.Gyvwv+vOGJ(Alkyds),*v(Q*vDv9f
Gyvvvvwvvvv+vvvvOG(Urethane Alkyds)hGSvvvvAvvvvQGJG *vvvv=vvvv(vvvvvTvvvv,(Epoxy Esters)@vvvvGvvvvr

q
<vvvvqvvvvtvvvvOGf

Gyvv}vvP*vv>E\vv9pvv?Eyvv)G}vvvTvvOIGyvvGvv(*vv?.*vv"vvO|vvHG}vvvQ*vvzvv+vvxhGyvvqvv+vv"vv+vv{hGyvv+vv(Q*vvDvv9fGyvv}vv"vvtvv(yvv?
<vvv9yvvv}vvv+vvv9gfvvv"vvvO|vvv9*vvvAvvv=vvvMvvvQGyvvv}vvv9A.GyvvvO$vvv9!vvv9JCvvv"vvv9Fvvv+vvv?GyvvvAvvvQvvvv+vvv>,|vvvDvvv{G *vvv=vvv(vvvvTvvv,hGyvvv=vvv(yvvv,
*(Q*D9f,@AZz><g}z+9Jv+}+9F+?@A"Wb<9yMzb.

*vAv~q@vav=v+vuGyvO$v9ffv9OIfvzv)Cv;K_v=vtv9J.*vzvAvZvuGyvO$v9fGyvAv}v%v+vOj(G}Sv9S)

fvzv)GyvTvavKGyv"vdv+vrpv+vgvav,GyvJv}v9*v?|v#GyvAv5vv{.h@v=v"v,Gyvav=vtv?GyvDv9!v+v?GyvTv}v9vv?h@v(p
q
vQ

Gyvav=vtv?G}Lv+vQIGyvJv}v9*v?|v#Gyv=v+v8v?h@vgvav,GyvGv}v9yv+v?Gyv}vavzv(<v?.*vgvav,Gyv}vgv+v9Q(BS EN

ISO 12944: 2007)GyvvvMvvvavvv(WGyvvvAvvv(Fvvv+vvv%vvv+vvv?<vvvWvvvzf|vvvOi|vvv;A|vvv?|vvvGvvv}vvv(fvvv?|vvv#C!vvvdvvv}vvv?
GyO$9f<9y"T=?yzdQhaGy=+8+?hGyO*}(|?.

Gy=;_9JhG}y(GMGyq(:P*?

Gyvv=vv;_vv9JhGyvvWvvQGFvvKGyvvqvv(:P*vv?GyvvMvvqvv+vvqvv?Gyvv(Rf,Gyvv}vvZvv"vv(fvv?|vv#Gyvvqvv(:PGyvv}vvjvvzvvqvv#
ChGyvv}vvjvva

q
vvUSvv9Lvv"vv9

k
<vvTvv=vv+vvwvv?G}yvv(|vv"vv+vv(ehGyvvR!vvxhGyvv}vvavvzvv,<vv9}vvvQ*vvzvv+vvxChQG@vv"vvGvv+vv9J

Gyvvv=vvv(yvvv+vvvTvvvAvvvQh<vvv{!vvv%vvv9AIvvv=vvv+vvv=vvv,,@vvvgvvvavvv,|vvvdvvv%vvvQVvvvQGFvvvK@vvvtvvvzvvv+vvvO*vvv?ChCSvvvavvvKsvvvQ|vvv+vvvO|vvv}vvv(qL

|vvAvvQGvvv>.$vvPgGyvv}vv"vvAvvGvv9JLvvqvv+vvqvv?<vv9yvv}vvtvv9Q!vv?|vvhGyvv}vv(GOGyvvAvvtvvzvv+vvO*vv?Lvv9Yvv?pvv,Cfvv}vv9d
GyvvAvvGvvO*vvO.h*vv}vvwvv#fvv9OIGSvvAvvMvvOGe$vvPgGyvv(IvvOGJpvv,G}SvvtvvrGyvv}vv9Fvvzvv?|vv9<vv+vv#120h

900.*vvTvv}vvKGyvv}vvGvv9R1200mm<vvAvv=vv9fvvOCvvv=vvQ<vv+vv#QhGpvvOGyvvTvvtvvrGyvv}vvwvv(f|vv#fvv(GQV

Vvvv=vvvwvvv+vvv?.hGyvvv(IvvvOGJ|vvvAvvv(pvvvQIpvvv,|vvvGvvv}vvv(fvvv?|vvv#Cyvvv(GfGyvvv}vvv(GOGyvvvAvvvtvvvzvvv+vvvO*vvv?|vvvhIvvv(Ga

hEvvvvTvvvTvvv(GQGJ@vvv%vvv(*vvv?|vvv"vvv9Svvv=vvv?.*vvvWvvvAvvvQWGyvvv}vvvgvvv+vvv9Q(BS EN 14782: 2005)Cf:@vvvtvvv{
q

Sv}v9vv?Yvqv9FvKGyvqv(:PGyv}vJv}v(yv?PG@v+v9
k

Gyv}vTvAvMvO|v?pv,svav9YGyv=v"v9Afv#4.0mm(|v#
OhfGyvvvavvv;A),hyvvvwvvv#!vvvdvvv9eGyvvvZvvvqvvv9FvvvKGyvvvqvvv(:P*vvv?Gyvvv}vvvjvvvzvvvqvvv"vvv?Gyvvv}vvvavvvzvvv+vvv?<vvv9yvvv=vvv(yvvv+vvvTvvvAvvvQPGJ

GyT}9v?7.0mm*GTQf9OI|AQG
k

hGIOG
k
.

G}y(|"+(e

CYvvv=vvvKG}yvvv(|vvv"vvv+vvv(e|vvvAvvv(pvvvQG
k

vvvv}vvv9OI<vvv"vvv9A|vvv"vvvP!vvvJvvv(|vvv9Fvvv?Svvv"vvv?pvvvtvvvb.hQ<vvv}vvv9vvvv9f

GSvvAvvMvvOG|vv&C<vvwvvQ|vv#Pyvvx,pvvtvvOfovvQaG}yvv(|vv"vv+vv(epvv,Yvv>q@vv}vvDvv9dE*vvQhS(Eros),

GyvvvPj|vvv9RGdhGsvvvqvvv9
k

pvvv,|vvv+vvvOGf<vvv+vvvwvvv9O*vvvzvvvzvvv,(Piccadilly Circus)pvvv,yvvv"vvvOf|vvv"vvvPfvvv9e
1893.h<vTv=v>O*v}v(|vAv&,GSvAovMvOefvzv)!vav9bhGSvhpv,Gyv=v"v9A,h:Sv+qv}v9pv,Gyvgv"v9YvQ
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GyvDv9!v(*qv?vv}v9$v(|v(\qvKpv,CFv%vRIGyvAvdvzv+v{GyvOGFv~pv,|v=v"v)vvzv+v?Gyv;$v(J|v#Fv9|vgv?
vv9|v=vQOL(GyvWvwv{5.19).<vJv+vECf!vdv~GyvAvdvzv+v{G:!vTv+v9<v+v?Gyv}vZv"v(fv?|v#G}yv(|v"v+v(e
Gyv}v=vDv(b,GyvDv9<vAv?|v"v%v9ChGyv}vQ@v=vav?<v"vdv9e!vWvb OGQIGyv}v=v9!v,,@vgvAv=vQ|v+qvRGJsv+v9Sv+v?pv,
GygO*O|#Gy}=9!,GyGO*OI.

(GyvWvwv{5.19)CFvv%vvRI@vvdvvz+{|vv#G}yvv(|vv"vv+vv(evvvvvvvz+?Gyvv;$vv(J,Fvv9|vvgvv?vvv9|vv=vvQOL.GCgvv}vv9Q*vv(f:EOhGQO
v(y+"9f(Edward Cullinan).Y(QI:BQCQy+(!R(Arthur Lyons).

GyAZ"+h
*ovvTvvAvvMvvQLG}yvv(|vv"vv+vv(e,Gyvvgvv"vvZvvQGyvv}vvgvvO!vv,G}vvvDvvQVvv+vv(fvv9

k
pvv,GyvvtvvWvvQIG}Q\vv+vv?,|vv#

Lvv9eGyvv=vv(vvvTvv+vvB(Bauxite),h$vv(!vv(Yivv+vvQ!vvtvv,|vv#ChvvvTvv+vvOG}yvv(|vv"vv+vv(eChG}yvv(|vv+vv"vv9.
h@vvAvv(p

q
vvQGIvvAvv+vv9_vv+vv9Jvvv=vv+vvQI|vv#Gyvv=vv(vvvTvv+vvBpvv,ivvQHCpvvQ*vvtvv+vv9hCSvvAvvQGyvv+vv9hFvvRQGyvv%vv"vvO

GyvvjvvQ<vv+vv?.h@vvAvv~qEPG<vv?Gyvv=vv(vvvTvv+vvBpvv,GyvvZvv(OGGyvvwvv9h*vv?(Caustic Soda),h*vvZvvq
q
vv)h*vvgvv9O

@vvQSvv+vv=vv&hPyvvx RGyvv?GyvvWvv(GFvv>yvv+vvGvvq
q
vvr.Cvv~@

o
vvPGHG}yvv(|vv+vv"vv9Gyvv"vvtvv+vv?pvv,GyvvwvvQG*vv(yvv+vvB

Gyv}vZv%v(QI(Cryolite)(pvzv(Q*vOG}yv(|v"v+v(eGyvZv(O*v(e)OGLv{Lvzv+v?GyvAvJvzv+v{Gyvwv%vQ<v9Fv,
Gyvvv}vvv=vvva

q
vvv"vvv?<vvv9yvvvwvvvQ<vvv(f.h<vvv9yvvvAvvvJvvvzvvv+vvv{Gyvvvwvvv%vvvQ<vvv9Fvvv,}hvvvvTvvv+vvvOG}yvvv(|vvv"vvv+vvv(e*vvv"vvvAvvvHG}hvvvvTvvvGvvv+vvv#
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hG}yv(|v"v+v(eGyv"vtv,,GyvPj*vMv]vhyvQsv9<v?OhQ*v?h*ovZv>q.h@vTvAv%vzvx$vPgGyvgv}vzv+v?GyvwvDv+vQ
|v#Gyvav9sv?Gyv}vQvvRI,hfv9OI*vAvavz

q
v>E!vAv9L1_v#|v#G}yv(|v"v+v(e15000vv+vzv(hGWSv9fv?

|vv#Gyvvavv9svv?Gyvvwvv%vvQ<vv9Fvv+vv?.fvv9yvv}vv+vv9
k

,50%|vv#$vvPgGyvvavv9svv?*vvz@vv,|vv#Gyvvavv9svv?Gyvvwvv%vvQh|vv9Fvv+vv?
Gyvv}vvAvvGvvO

x
OIIvv9yvv+vv9

k
,63%|vv#G}yvv(|vv"vv+vv(eGyvvGvvO*vvOGyvv}vvTvvAvvMvvOepvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI$vv(

|vv#Gyvv}vvZvv9OQGyvv}ovvgvv9O@vvOh*vvQ$vv9,hEfvv9OIGyvvAvvOh*vvQ@vvAvvavvz
q
vv>pvvtvvb5%|vv#|vvOLvv;JGyvvavv9svv?

|vvvtvvv9Q!vvv?|vvvhG !vvvAvvv9LG}hyvvv,.hEfvvv9OIGyvvvAvvvOh*vvvQ|vvv#Gyvvv}vvv=vvv9!vvv,pvvv,ChQh<vvv9@vvvtvvv9QH95%.

h@vvvOQpvvv{Yvvv=vvv9JChCyvvv(GMG}yvvv(|vvv"vvv+vvv(e(Ingots Or Slabs)Svvv9Lvvv"vvv?fvvv"vvvOOQFvvv?IvvvQGQI
C500,h@

o
vvJvv(qdEyvv)Yvvqvv9FvvK|vvzvvqvv(pvv?<vvTvv}vv9vvv?5mm,Ivv+vvE*vv}vvwvv#pvv,|vv9<vvgvvOCf

@vvvOQpvvv{<vvv9QOIEyvvv)Yvvvqvvv9FvvvKCQbChQpsvvv9s
n
vvv9J(Foils).h!vvvdvvvQG

k
yvvv}vvvavvv9hfvvv?G}yvvv(|vvv"vvv+vvv(e,

*vvv}vvvwvvv#<vvvDvvvtvvv&pvvv,CVvvvwvvv9d|vvvgvvvtqvvvOIChSvvvJvvv=vvv&pvvv,CSvvv;c.h@vvvwvvv(ffvvv}vvvzvvv+vvv9JGyvvvAvvvWvvvwvvv+vvv{
hGyvAvWvjv+v{fv9OICSv%v{|v#|vDv+v;@v%v9fvzv)Gyvqv(:P.h*v}vwv#@vWvwv+v{Gyv}vwv(q!v9JGyv}vZv"v(fv?
|#G}y(|"+(eC*]9

k
<9yZ>.

GyMZ9F[

G}yvv(|vv"vv+vv(e$vv(hGIvvO|vv#CLvvr
q

Gyvv}vvgvv9Of<vvwvvDvv9pvv?kg/m3 2700|vvtvv9Q!vv?|vvhGyvvqvv(:P
kg/m3 2700.h@vvvQGhMsvvv(qIGyvvvWvvvOyvvv~yvvv(|vvv"vvv+vvv(eGyvvv}vvvgvvv+vvv9Qj(!vvvtvvv,99%)<vvv+vvv#70h140

MPa,GfvAv}v9OG
k

fvzv)GyvAvzv+v+v#,E:C!qv&@vZv{sv(I<vgv̂Sv=v9FvxG}yv(|v"v+v(eGyv=v"v+v(j(|vDv{
GyvvvTvvv=vvv+vvvwvvv?5083)Eyvvv)345MPa|vvvtvvv9Q!vvv?|vvvhMPa 560 - 410yvvvzvvvqvvv(:PS275.h$vvvPG
*vvvtvvv9QfE*vvvGvvv9<vvv+vvv9

k
fvvvzvvv)CSvvv9S!vvvTvvv=vvv?svvv(qIGyvvv}vvvtvvv9h|vvv?Eyvvv)Gyvvv(Rf,hyvvvwvvv#|vvvgvvv9|vvv{|vvvQh!vvv?

G}yvvv(|vvv"vvv+vvv(e*vvvTvvv9hjCvvvzvvvE|vvvgvvv9|vvv{|vvvQh!vvv?Gyvvvqvvv(:Ppvvvtvvvb,yvvvPyvvvxSvvv+vvvwvvv(fG:!vvvJvvvQGa

(Deflections)Cvvv=vvQ,E:EPGGSvvAvvMvvO|vvB|vvtvv9_vvhCyvv(|vv"vv+vv(eCfvv}vvu.pvvzvvwvv,*vvwvv(fyvv}vvtvvavvh
Cyvv(|vv"vv+vv(e!vvqvvUYvv;<vv?fvv"vvZvvQ|vvwvv9pvvr|vv#Gyvvqvv(:P,:<vvO

v
|vv#@vvwvv=vv+vvQ|vvtvvavvhG}yvv(|vv"vv+vv(e

y+Rf!J(!Zr|tahGyq(:P.

GyO*}(|?
@vvQFvvhO*vv}vv(|vv?G}yvv(|vv"vv+vv(evvv}vv9OI<vv"vv9AEyvv)GyvvJvv}vv9*vv?GyvvAvv,*vv(p

q
vvQ$vv9ivvWvv9AG}hvvvTvv+vvO

Gyvav=v+vgv,Gyv}v(Fv(OOGFv}v9
k

fvzv)SvavKGyv}vgvOf.hSv}v9vv?ivWv9AChvvTv+vOG}yv(|v"v+v(e,GyvPj
*vvv"vvvAvvvH|vvv=vvv9VvvvQIfvvv"vvvOsvvvavvvhSvvvavvvKGyvvv}vvvgvvvOfChLvvvOVvvv&,<vvvWvvvwvvv{_vvv=vvv+vvvgvvv,mm 0.01pvvvtvvvb,

hyw#*}w#R*9O@%9<g}z+?_;Av+}9F+?Chv%Q<9F+?(Anodisation).

GyJQ*u
@vv"vvMvvqvv̂|vvtvv9h|vv?G}yvv(|vv"vv+vv(efvv"vvOOQFvv?GyvvJvvQGQI200OQFvv?|vv8vv(*vv?Eyvv)!vvZvvr

388



svv+vv}vvAvv%vv9fvv"vvOGyvvWvvQhWGyvv}vvJvv+vvavv?Gyvv"vvdvv9|vv+vv?,hvvvPyvvx@vv"vvMvvqvv̂|vvtvv9h|vv?GyvvgvvO*vvO|vv#Svv=vv9Fvvx
G}y(|"+(eEy)|tOGQ\8+{FOG

k
f"O300OQF?|8(*?.

GyA}9S|h|(GOGy="9AG}LQi

:@vv%vv9Fvv~Gyvv}vv(GOGyvvGvv9p
q
vv?PGJG}Svv9SG Svv}vv"vvAvv,G}yvv(|vv"vv+vv(e,pvv,Ivv+vv#@vvTvv=qvv>

svzv(*v?G Sv}v"vBGyvQ_v>hGyvMvQSv9!v?hGyv}v;W@v5vvzv&GyvTvQ*vh.h<v9yvAv9yv,C*v"v}v9@v}v9SvB$vPg
Gyvv}vv(GO|vvhG}yvv(|vv"vv+vv(eCCvv"vv9Afvv}vvzvv+vv?Gyvv=vv"vv9A,*vv"vv=vvjvv,Ivv}vv9*vvAvv&<vv(GSvvavv?_vv;A|vv#Gyvv=vv+vvAvv(|vv+vv#.
hfv;hI

k
fvzv)Pyvx,*v}vwv#Cf@vAv]vQvQG}svTv9eGyv}v|vvTvOIhLv9Yv?Gyv}vzv(!v?|v"v%v9<vWvwv{

OGFvvv~<vvv(GSvvvavvv?QPGP|vvv"vvvAvvvGvvv9JG Svvv}vvv"vvvBGyvvvQ_vvv=vvv?,|vvvDvvv{hIvvvOGJGyvvvRFvvv9L,yvvvPG*vvv"vvv=vvvjvvv,
Ivv}vv9*vvAvv%vv9pvv,Gyvv}vv(svvh<vv(GSvvavv?hQ!vv+vvXsvv9<vv{yvv5RGyvv?ChivvWvv9A|vv#Gyvv=vv;SvvAvv+vvx.:*vvAvvzCvvQ
G}yvv(|vv"vv+vv(e<vv9@vvZvv9yvv&|vvhG}LvvWvv9H@vvJvvBGyvvdvvQhaGyvvGvv9pvv?,E:Cf

q
|vv(GO|vvgvv+vv"vv?Ivv9pvvdvv?

yvvv~LvvvWvvv9HsvvvO@vvvTvvv=xvvv>@vvv5vvvvzvvv&pvvv,cvvv{
q

cvvvQhaGyvvvQ_vvv(<vvv?Gyvvvgvvv9yvvv+vvv?,hLvvv9Yvvv?@vvvzvvvxGyvvvAvvv,
@vJvAv(jfvzv)|vQvv=v9JGyv"vJv9S.hIv+vDv}v9*v(FvO$vPGGyvMvavQ*vGv>Iv}v9*v?Gyv}vgvOf<vav;A
|#Gy=+A(|+#.

fvvzvv)GyvvQivv~|vv#CfG}yvv(|vv"vv+vv(eVvvO*vvOIGyvv}vvtvv9h|vv?yvvzvvAvv5vvv{fvv"vvO|vv9*vvwvv(f|vvgvvRh:
k

,

pvvv{!vvv&*vvv}vvvwvvv#Cf*vvvAvvvzC
q
vvvQ<vvvWvvvOI<vvv9yvvvAvvv5vvvv{fvvv"vvvO|vvv9*vvvwvvv(f<vvv9@vvvZvvv9d|vvvh|vvvgvvv9OfCLvvvQi.Ivvv+vvvE

@vJvOKCLvavQG6Cv9Q<v9yvAv}v9S|vhGyv"vJv9ShSv=v9FvxGyv"vJv9S,pv+vGv>Cf:@vAvOp
q
vu|v+v9g

G}|vav9Q|v#G}SvtvrGyv"vJv9Sv+v?ChC!v9<v+v>Gyv"vJv9SyvAv}vUG}yv(|v"v+v(e.h<v9SvAvDv"v9AGyv=v+v8v9J
Gyvv=vvJvvQ*vv?hGyvvZvv"vv9fvv+vv?*ovvgvvOwGSvvAvvMvvOGeGyvv}vvDvv=vvAvv9JGyvv}vvZvv"vv(fvv?|vv#Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCCh
GyvvvQYvvv9U|vvvhG}yvvv(|vvv"vvv+vvv(eB|vvv"vvv9

k
|vvvhCf|vvvDvvv=vvvAvvv9JGyvvvR!vvvxhGyvvvqvvv(:PGyvvv}vvvjvvvzvvvqvvv#$vvv,CvvvvDvvvQ

O*v}v(|v?.vv}v9*v"v=vjv,Cf:*vwv(fGyvqv(:PGyv}vav9hYiv+vQGyv}vJv}v,fvzv)G@vZv9dvv%vQ<v9Fv,
|hG}y(|"+(e.

S=9FxG}y(|"+(e

@vvtvvhSvv=vv9FvvxG}yvv(|vv"vv+vv(epvv,pvv8vvAvv+vv#QFvv+vvTvv+vvAvv+vv#,E|qvv9Gyvv}vvZvv=vv(<vv?(Cast)ChGyvv}vvavv9hfvv?

(Wrought).<vv9 \vv9pvv?Eyvv)Pyvvx,svvO*vvAvv~qELvv]vv9YGyvvTvv=vv9FvvxGyvv}vvavv9hfvv?Eyvv)|vvgvv9yvvGvv?
IvvQGQ*vv?.hCivvzvv=vv+vv?G}yvv(|vv"vv+vv(eGyvv}vvTvvAvvMvvOepvv,Yvv"vv9fvv?GyvvAvvWvv+vv+vvO$vv,|vv#Gyvv"vv(YGyvv}vvavv9hY,
h*vAvgvz

q
vu|vJvAv(ihOQFv?|vwv(!v9JGyvTv=v9Fvx|v=v9VvQI<v9yvMvZv9Fv[Gyvqv+vR*v9Fv+v?Gyv}vavzv(<v?,|vh

GfvAv=v9QGyv}vgvOfGyv"vtv,$v(G}vvDvQyv+v(!v?.*vZv"vrGyv}vgv+v9Q(BS EN 573-1: 2004)Sv=v9Fvx

G}y(|"+(eEy)p89Jhpt9
k

y}w(q!9@%9GyQF+T+?v}9p,GyGOhd(5.10).

389



GyGOhd5.10@Z"+rf9eyT=9FxG}y(|"+(ehpt9
k

yvvvv(BS EN 573-1: 2004)

SzTz?GyT=+w?GCw(!9JGyQF+T+?p,GyT=+w?

1000CvDQ|#99%Cy(|"+(e

2000S=9FxGy"J9S

3000S=9FxGC"j"+R

4000S=9FxGyT+z+w(f

5000S=9FxGCj"R*(e

6000S=9FxGCj"R*(ehGyT+z+w(f

7000S=9FxGyR!x

8000Gyg"9YQG}LQi

|;Id?:p,I9:JfO*OI@w(fGy}w(!9JGyT=9Fw+?Gyaq+q?|(F(OIC*]9
k
.

*(\KGy}D9dGyA9y,!d9eGyAQ|+RGy}A=hy~y(|"+(ehS=9Fw&:

G}y(|"+(eGy%+wz,S=+w?EN AW-6082

Ivv+vvE@vvWvv+vvQ(EN)Eyvv)Gyvv}vvgvv+vv9QG}hQh<vv,,h(A)yvv~yvv(|vv"vv+vv(eh(W)yvvzvv}vv"vvAvvGvv9J
Gyvv}vvavv9hfvv?.6082\vv}vv#SvvzvvTvvzvv?6000|vv#Svv=vv9FvvxGyvv}vvjvv"vv+vvR*vv(ehGyvvTvv+vvzvv+vvwvv(f,hG}Qsvv9e
GyvvDvv;Cvv?Gyvv"vv%vv9Fvv+vv?@vvWvv+vvQEyvv)GyvvAvvQvvv+vv>Gyvvwvv+vv}vv+vv9Fvv,GyvvOsvv+vvufvvzvv)Gyvv"vvJvv(Gyvv(GQOpvv,Gyvv}vvgvv+vv9Q

.(BS EN 573-3: 2009)

yvvzvvJvvWvv(GJIvv+vvE*vvwvv(fGyvvgvv}vv{pvv,Gyvv}vv(svvh\vvQhQ*vv9
k

,*vvtvvOqeG}yvv(|vv"vv+vv(eGyvv"vvtvv,
99.8%(Svvvvvv=vvvvvv+vvvvvvwvvvvvv?EN AW-1080A)Ch99.5% (EN AW-1050A)Svvvvvv%vvvvvv(yvvvvvv?Cvvvvvvv=vvvvvvQ

yvzvAvavQ*vu,fvzv)GyvQiv~|v#Cf
v

G}yv(|v"v+v(eGyv}vgv+v9QjGyvAvGv9QjGyv"vtv,99%Sv=v+vwv?(EN

AW-1200)|vvv"vvv9Svvv>yvvvQsvvv9FvvvuGyvvvgvvvRdhYvvvqvvv9FvvvKG}SvvvtvvvrGyvvv}vvvTvvv"vvv(OI<vvvWvvvwvvv{|vvvAvvv(GYvvv{.
h@vvvJvvvO

q
OGyvvvTvvv}vvv9vvvv?GyvvvO!vvv+vvv9G:Svvv}vvv+vvv?yvvvZvvvqvvv9FvvvKG}yvvv(|vvv"vvv+vvv(eGyvvv}vvvTvvv"vvv(OI<vvvWvvvwvvv{|vvvAvvv(GYvvv{

Gy}TAMO|?p,G}StrhGywT(I<vvvv6.0mmhpt9
k

yz}g+9Q(BS EN 14783: 2006).

G}yvv(|vv"vv+vv(eGyvv}vvOQpvv{yvv~SvvtvvrhGyvvwvvTvv(I,GyvvPj*vvAvvavvz
q
vv>|vvAvv9!vv?hO*vv}vv(|vv?E\vv9pvv+vv?

*ovvvTvvv=vvvx|vvvh1.25%|vvv"vvvjvvv"vvv+vvvR(Svvv=vvv+vvvwvvv?EN AW-3103).Ivvv+vvvE*ovvv"vvvAvvvH<vvvOQpvvvzvvv?GyvvvZvvvqvvv9FvvvK
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h*vvv}vvvwvvv#@vvvZvvv"vvv+vvvgvvv&fvvvzvvv)Vvvvwvvv{|vvvtvvv9_vvvh|vvv"vvvJvvv"vvv+vvv?yvvvR*vvv9OI|vvvQh!vvv?GyvvvAvvvZvvv}vvv+vvv~.h*vvvAvvv~q@vvvZvvv"vvv+vvvh
GyvvJvvWvv(GJGyvvZvvzvv=vv?Gyvv}vvTvv=vvtvv?GyvvAvvWvvwvv+vv{|vv#!vvqvvUGyvvTvv=vv+vvwvv?h<vv"vvqvvUG !vv%vv9AyvvAvvAvv(Gpvvu|vvh
|vtvavhGyvZvqv9FvK.h@vgvO

q
GyvTv=v+vwv?GyvAv,@vJvAv(jfvzv)2%|vjv"v+vR*v(eCvvDvQ|vtv9h|v?yvzv=v+v8v9J

Gyvv=vvJvvQ*vv?(Svv=vv+vvwvv?EN AW- 5251).h*ovvqvvZqvv{Gyvv}vvgvv+vv9Q(BS EN 508-2: 2008)|vvGvv}vv(fvv?
GyvvTvv=vv9Fvvxvvv9|vvzvv?Gyvv}vvTvvAvvMvvO|vv?pvv,C!vvdvv}vv?GyvvAvvTvvtvv+vvrGyvv}vvJvv}vv(yvv?PG@vv+vv9

k
h*vv(\vvKvvvPyvvxC|vvDvvzvv?

yz}t9_hGyA,@oa=qufz)Yq9FKh<;_9JG}y(|"+(e.

h*vvvv}vvvvwvvvv#C*vvvv]vvvv9
k

@vvvvWvvvvwvvvv+vvvv{Cyvvvv(GMGyvvvvwvvvvTvvvv(I|vvvv#G}yvvvv(|vvvv"vvvv+vvvv(eGyvvvvJvvvv9Fvvvv=vvvv?yvvvvzvvvv}vvvvavvvvQ
(Rainscreen)hGyvAv,*vZv{|vtv9Sv%v9Eyv)m 2.8 x 1.5<v9SvAvMvOGefv}vzv+v?@vWvwv+v{Gyv}vgv9Of

Gyvvqvv9Fvvtvv?GyvvzvvOh!vv?(SPF) (Superplastic Forming),GyvvAvv,@vvgvvAvv}vvOfvvzvv)svv9<vvzvv+vv?G:SvvAvvavv9yvv?
Gyvvgvv9yvv+vv?yvvzvvTvv=vv+vvwvv?(EN AW-5083 SPF).Ivv+vvE*vvAvv~q@vvTvvMvv+vv#Yvvqvv+vvJvv?Svv=vv9Fvvwvv+vv?<vvTvv}vv9vvv?
2mmfvv9OIEyvv)380vvvv500OQFvv?|vv8vv(*vv?hEFvv=vv9Q$vv9<vv]vvjvvbGyvv%vv(GAyvvAvvWvvw

q
vv{!vv}vv(PFvv9

k

yvvtvv9yvv>Cvv;Cvv,G}<vvgvv9O.hpvv,vvvDvv+vvQ|vv#G}Ivv+vv9f*vvAvv~q@vvZvv"vv+vvhC\vv;YCpvvtvv+vv?Chfvv}vv(O*vv?
yvvAvvgvvR*vvRYvv;<vvAvv%vv9,hyvvwvv#*vv}vvwvv#@vvWvvwvv+vv{Cyvv(GMGyvvwvvTvv(I_vv=vvtvv9

k
yvvAvvZvv9|vv+vv~pvvQO*vv?<vv}vv9pvv+vv%vv9

G:!vvJvv"vv9A<vv9@vvGvv9$vv+vv#.hfvv9OI@vvwvv(fG !vv%vv9AGJGyvv}vvzvv(!vv?fvv=vv9QIfvv#_vv;A|vv#|vvTvvJvv(b
Gy=(y+TAQChpz(Q*OGy=(y,p+"+zO*#.

@vvvAvvvavvvz
q
vvv>Gyvvv}vvvtvvv9_vvvhGyvvv}vvv=vvvDvvv(svvv?yvvvzvvvGvvvOQGfGyvvvJvvv9Fvvv=vvv?(Curtain Walling)hG}<vvv(GH

hGyv"v(GpvP|vtv9h|v?E\v9pv+v?@v"vAvH|v#Sv=vxG}yv(|v"v+v(e|vhGyv}vjv"v+vR*v(ehGyvTv+vzv+vwv(f(Sv=v+vwv?
EN AW-6063).h*vvvAvvvJvvvtqvvvuGyvvvgvvvRdGyvvvJvvvQGQjOGLvvv{$vvvPgGyvvv}vvvtvvv9_vvvhGyvvv}vvv=vvvDvvv(svvv?<vvvqvvv(GYvvv{

IQGQ*?|Mq+?Ch<wT(IOGLz+?f9Ry?|#Gy=;SA+xChGyMW>.

*vvvJvvvAvvv(jG}yvvv(|vvv"vvv+vvv(eGyvvv%vvv+vvvwvvvzvvv,Gyvvv}vvvMvvvZvvv[yvvvzvvv}vvvtvvv9_vvvhGyvvvJvvv}qvvv9yvvv?(Load-Bearing)

hG _vv9QGJGyvvqvvQGivv+vv?(Space Frames)fvv9OIfvvzvv)Gyvv}vvjvv"vv+vvR*vv(ehGyvvTvv+vvzvv+vvwvv(fhGyvv}vv"vvjvv"vv+vvR
(Sv=v+vwv?EN AW-6082).h*vR*vOGyvAvzv+v+v#|v#sv(IGyvWvOqEyv)Gyv}vGv9d270vvvv310MPa,

h$vvv,CsvvvQHyvvvzvvv}vvvtvvv9Q!vvv?<vvvZvvv"vvvrGyvvvqvvv(:PGyvvv}vvvgvvv+vvv9QjS275(GyvvvJvvvO
q

G}O!vvv)yvvvtvvv(qIGyvvvWvvvO
MPa 410).

E!%9AGJG}y(|"+(e

Gya;A<9}vTOIGy}ZgO*?Gyw%Q<9F+?

@vvvR*vvvOfvvv}vvvzvvv+vvv?Gyvvvavvv;A<vvv9}vvvvTvvvOIGyvvv}vvvZvvvgvvvO*vvv?Gyvvvwvvv%vvvQ<vvv9Fvvv+vvv?Svvv}vvv9vvvv?ivvvWvvv9AChvvvvTvvv+vvvO
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G}yvv(|vv"vv+vv(eGyvvavv=vv+vvgvv,!vv}vv(PFvv+vv9Eyvv)10vvvv25mm.Ivv+vvE*vvAvv~qivv}vvQGyvvgvv"vvZvvQpvv,Ivv}vv̂
Gyvwv=vQ*vBhFvgvzv&s

o
va
r
v=v9
k

vv%vQ<v9Fv+v9
k

|

ov(Fv=v9
k

,pv+vAvJv(dSvavKGyv}vgvOfEyv)ivWv9A|vTv9|v,|v#
ChvvvTvv+vvOG}yvv(|vv"vv+vv(eGyvvPj*ovvMvvAvv~<vvgvvOPyvvx<vv9yvvjvvzvv,pvv,Gyvv}vv9A.h@vvR*vvOfvv}vvzvv+vv?G}vvvTvvOI
Gyvv}vvZvvgvvO*vv?Gyvvwvv%vvQ<vv9Fvv+vv?GyvvO*vv}vv(|vv?,h*vv}vvwvv#GSvvAvvMvvOG|vv%vv9yvvJvvqvveGyvvZvv=vv9ZOGLvv{GyvvTvvavvK
 !vvAvv9L|vvGvv}vv(fvv?hGSvvgvv?|vv#Gyvv}vv"vvAvvGvv9JGyvv}vvzvv(!vv?.h@vvMvv=vv(<vvgvv̂G}Yvv=vvjvv?|vvhGyvvAvvgvvQV

}Vvvgvv?GyvvWvv}vvU,hG}yvv(GfG}vvvDvvQO*vv}vv(|vv?$vv,GyvvP$vv=vv,hG}RQbhG}Ivv}vvQhG}Svv(O.
hsvvO*vvwvv(f|vv#GyvvZvvgvv>|vvavv9<vvtvv?G}yvv(Gf<vvOsvv+vvtvv?yvv;SvvAvv=vvOGdChyvv5\vv9pvv9JEyvv,Gyvv}vv=vv9!vv,
Gyvtv9Fv}v?,h*v"vAvHGyv}vZv"vgv(ffv9OIfv"v9YvQ\v}v#|vGv9d|vAvqvufvzv+v&|v#@v=v9*v#G}yv(Gf.EPG
CO|vvvGvvvBC|vvv;MGyvvvtvvvZvvvO*vvvQivvv+vvvQGyvvvgvvv]vvv(*vvv?Eyvvv)GyvvvTvvvavvvKCCvvv"vvv9Afvvv}vvvzvvv+vvv?Gyvvvavvv;A<vvv9}vvvvTvvvOI
Gyvv}vvZvvgvvO*vv?Gyvvwvv%vvQ<vv9Fvv+vv?*vv"vvAvvHfvv"vvO$vv9G}yvv(GfGyvv=vvQh!vvR*vv?GyvvTvvQ*vvgvv?.hGfvvAvv}vv9OG

k
fvvzvv)pvvAvvQI

GyvvAvvgvvQqVyvvgvv}vvzvv+vv?G}vvvTvvOIGyvv}vvZvvgvvO*vv?,*vv}vvwvv#Cf@vv"vvAvvH|vvGvv}vv(fvv?vvv=vv+vvQI|vv#G}yvv(Gf|vv#
Gyv=vQh!vRGyvWv9Iv>IvAqv)G}Sv(O.h@vTvAvGv+v>Sv=v9FvxG}yv(|v"v+v(eGyv}vMvAvzvqv?<vWvwv{|vMvAvzvr
yvzv}vgv9yvGv?<v9}vvTvOIGyv}vZvgvO*v?.pv9}yv(|v"v+v(eGyv"vtv,*v"vAvHE!v%v9Akpv]v+v9

k
vv9yv}vQBI,pv,Iv+v#

CfS=9FxG}y(|"+(ehGyT+z+w(f(|D{S=+w?EN AW-6063)@"AHE!%9AkQ|9O*9
k
.

!T+HGyTaK

*vvAvv~qE!vvGvv9R|vvGvv}vv(fvv?|vv#G}!vvTvvGvv?yvvzvvTvvavvK<vv9yvv}vvgvv9yvvGvv?Gyvv}vv+vvwvv9!vv+vvwvv+vv?hGyvvwvv+vv}vv+vv9Fvv+vv?.
@vvWvvAvv}vv{$vvPgGyvv}vvgvv9yvvGvv9Jfvvzvv)E!vv%vv9AGJRG$vv+vv?|vvZvvtvv(yvv?,h|vv9J,h|vvMvvQVvv?,hC*vv]vv9

k

@vWvAv}v{fvzv)Gyv}vOQpvzv?!v}vav+v9
k

hPyvxhpvtv9
k

yvzv}vgv9yvGv?Gyv}vav=vtv?|vTv=vtv9
k

,fv9OI
k

sv=v{Gyvav;A

<vvv9}vvvvTvvvOIGyvvv}vvvZvvvgvvvO*vvv?,hhpvvvtvvv9
k

yvvvzvvvTvvv=vvv+vvvwvvv?GyvvvMvvv9Yvvv?Gyvvv}vvvTvvvAvvvMvvvO|vvv?C*vvv]vvv9
k
.@vvvgvvvavvv,CsvvvQGU

G}yvv(|vv"vv+vv(efvvzvv)hGFvv%vv?<vv"vv9A|vvJvv;JSvv+vvzvvqvvQ*vvOFvvR(Selfridges)pvv,<vvQ|vv"vvjvv%vv9eE!vv%vv9A
O*vvwvv(Q*vv9

k
|vv=vvAvvwvvQG

k
Eyvv)Gyvv}vvMvvRf,Gyvv}vv|_vvQpvv(:P*vv9

k
,|vvWvvw

q
vvzvv?@vv=vv9*vv"vv9

k
C!vv+vvtvv9

k
yvvzvvTvvavvKGyvv}vvavvzvv,

<9yz(fG}RQb(GyWw{20.5).
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(GyvWvwv{5.20)CsvQGUG}yv(|v"v+v(evvvv|vAvGvQSv+vzvqvQ*vOFvR(Selfridges),<vQ|v"vjv%v9e.GCgv}v9Q*v(f:pv(SvAvQ
(Foster)hVQv9g.Y(QI:BQCQy+(!R(Arthur Lyons).
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Gya;A
|gO!,
*ovvgvvOwG}yvv(|vv"vv+vv(eGyvv}vvavvzvv,<vv9yvvR!vvx|vv9OI@vvwvvTvv+vv?svv9<vvzvv?yvvzvvavv,@vvGvv}vvh|vvAvv9!vv?G}yvv(|vv"vv+vv(e

|vvh|vvdvv%vvQGyvvR!vvxGyvv}vvGvv(qi|vvTvv=vvtvv9
k
.h@vvAvv(p

q
vvQ|vv"vvAvvGvv9J|vv"vv9Svv=vv?yvv}vv+vv9gG}|vvavv9Q<vv}vv9pvv+vv%vv9

Gyv}vRGQ*v>!vZvrGyvOGFvQ*v?hC!v9<v+v>Gyv"v(GRdGyv}vavQ*v?.h*vAv~qG6f@vav(*vQCyv(|v"v+v(e|vwv9pvr
|az,|T=t9

k
Ch|z=qU<9yA+A9!+(eGy}|vTOhy&|d%QGyq(:PGyRG$,.

f](j
*ovvTvvAvvMvvOe_vv;AGyvv=vv(yvv+vvTvvAvvQ,G}<vv+vv̂pvv,Gyvvjvv9yvv>,hyvvwvv#|vvh|vvGvv}vv(fvv?hGSvvgvv?|vv#

Lvv+vv9QGJG}yvv(Gf,}!vvdvv}vv?GyvvRFvv9LGyvv}vvROhLh}yvv(GMG vvvTvv9AhyvvTvvzvvh|vv+vv9gG}|vvavv9Q.
h*vvgvv9yvvHIvvQGQ*vv9

k
|vvTvvJvv(b

o
Gyvv=vv(yvv+vvTvvAvvQGyvv}vvavv=qvvuvvv%vvQhSvvAvv9@vv+vvwvv+vv9

k
yvv+vvgvvavv,E!vv%vv9AC|vvzvvUPG@vv,

GyvvAvv"vvdvv+vvr.h*vv}vvwvv#@vvavv=vv+vvuivvWvv9A|vv#G !vv%vv9AGJ|vv#(PVC)h(PVDF)fvvzvv)G}yvv(|vv"vv+vv(e
Gyvv}vvTvvJvv(Hhfvvzvv)!vvdvv~GyvvGvvOGQGyvvJvv9Fvv>,|vvJvv9vvv+vv9

k
fvvQhbGyvvMvvWvv>(Wood-Grain)

hivvvv+vvvvQ$vvvv9|vvvv#G}!vvvv}vvvv9W.@vvvv~qpvvvv,Gyvvvv}vvvvgvvvv+vvvv9Q(BS EN 508-2: 2008)hYvvvvr|vvvvGvvvv9d|vvvv#
Gyvvavv;AGJGyvvgvv]vv(*vv?GyvvAvv,@vvavv=qvvupvv,Gyvv}vvZvv"vvhGyvv}vv"vv9Svv=vv?yvv"vvdvv~G}SvvtvvrGyvv}vvJvv}vv(yvv?PG@vv+vv9

k
,

<v}v9pv+v%v9Gyv=v;W,Vv9|v;
k

Gyv=v(yv+vTvAvQhG}vvQ*vzv+vx,hpvzv(Q*vOGyv=v(yv,pv+v"v+vzvO*v#(PVDF),

hG}yw+OhGy=(y,*(Q*D9f.
GyO$9f
fvvv"vvvO|vvv9*ovvvO$vvv#G}yvvv(|vvv"vvv+vvv(e}ivvvQGVGyvvvR*vvv"vvv?|vvv#Gyvvv}vvv%vvv~Cf*vvvAvvv~qGSvvvAvvvMvvvOGeO$vvv9f

G}Sv9SGyv}v"v9Sv>.h*v"v=vjv,Cf*ovwvWvbG}yv(|v"v+v(eCh*ovJvqvQ fvav9A|vqvAv9M(Key)Fv+qvO
yvv"vvdvv9eGyvvO$vv9ffvvzvv)GyvvQivv~|vv#Cfyvv~yvv(|vv"vv+vv(eGyvv}vvZvv=vv(Hfvv9OI

k
SvvavvJvv9

k
LvvWvv"vv9

k
<vv}vv9pvv+vv&

Gywq9*?.h*gOqO$9fG}S9SGy}|vTO|"9S=9
k

hyw#*"=j,@G"q>GyQY9UG}I}Q.
Y+9!?G}y(|"+(e<gOG !%9A
|vvv#CFvvv{O*vvv}vvv(|vvv?C_vvv(d,*vvv"vvv=vvvjvvv,ivvvTvvv{Fvvv}vvv+vvvhE!vvv%vvv9AGJG}yvvv(|vvv"vvv+vvv(eGyvvvMvvv9QFvvv+vvv?

<vvvWvvvwvvv{|vvv"vvvAvvvdvvv~,fvvv9OIfvvvzvvv)pvvvAvvvQGJ:@vvvAvvvGvvv9hRCvvv;Cvvv?CVvvv%vvvQ,<vvv}vvvJvvv9yvvv+vvv{Gyvvv}vvv"vvvd
q
vvvqvvv9J

Gyvv}vvgvvAvvOyvv?.h*vv}vvwvv#EYvv;M(Touch Up)Gyvvavv;AGyvv}vvAvv]vvQqQpvv,Gyvv}vv(svvh,hyvvwvv#yvv+vvU
y%PGGyg}{Gyg;F,!qU|A9!?G !%9AGJGy}a=t?p,Gy}Z"h.

G}y(|"+(ep,Gy}=9!,
@vWv}v{GyvAvav=v+vtv9JGyv"v}v(PFv+v?yv~yv(|v"v+v(ehSv=v9Fvwv&pv,Gyv}v=v9!v,GyvTvtv(ahG vvTv9A

hGyvJv(GFvbGyvJv9Fv=v?h!vdv~Gyv%v+v9vv{GyvRFv9Fv+v?hGyvJvWv(GJhSvzvh|v+v9gG}|vav9QhIv(GFvR
Gyvvv=vvvMvvv9QhG}SvvvtvvvrGyvvvOGLvvvzvvv+vvv?hG}yvvv(GMhCFvvv%vvvRIG !vvv9QIh|vvvGvvv9QjGyvvv%vvv(GAhGyvvv}vvvgvvvOGJ
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Gyvv%vv"vvOSvv+vv?hGyvv}vv}vvQqGJ.hEfGyvvJvvO
q

G}O!vv)GyvvTvv}vv9vvv?GyvvO!vv+vv9yvvZvvqvv9FvvK}yvv(|vv"vv+vv(eGyvv}vvJvv}vv(yvv?
PG@v+v9

k
Gyv}vTvAvMvO|v?pv,G}Svtvrhiv+vQ$v9|v#GyvAvav=v+vtv9J$v,6.0h4.0mmfvzv)GyvAv(Gyv,

hpvvtvv9
k

yvvzvv}vvgvv+vv9Q(BS EN 14782: 2006).hGyvvTvv}vv9vvv?GyvvO!vv+vv9G:Svv}vv+vv?yvvZvvqvv9FvvKG}yvv(|vv"vv+vv(e
vvv9|vvzvv?G:SvvAvv"vv9Opvv,G}SvvtvvrhG vvvTvv9A$vv,6.0mmhpvvtvv9

k
yvvzvv}vvgvv+vv9Q(BS EN 14783:

2006).

GyAW++OG}I9OjGy%+w{(|(!(v(c)

vvv9f|vvQvvvRGyvvzvv(QOG fvv;|vv,yvv}vvzvvgvv>GyvvwvvQ*vvwvv+vvB(GyvvWvvwvv{5.21)Gyvv=vv"vv9AG}hdpvv,
Gyvgv9yv~Gyv"vZvr|v(!v(vv(c|v#G}yv(|v"v+v(e.h$vPGGyv}vQvvRfv=v9QIfv#IvGvQIG!vTv+v9<v+v?|vQpv(fv?

14mpvv(bG}QV,fvvzvv)<vvQFvv,GSvvAvv"vv9OLvvQSvv9!vv+vv+vv#,|vv}vv9*vv(p
q
vvQyvvzvvZvvJvvqvv+vv+vv#hGyvv}vvgvvz

q
vvtvv+vv#

E_vvv;yvvv?|vvvAvvv(GYvvvzvvv?fvvvzvvv)|vvvzvvvgvvv>GyvvvwvvvQ*vvvwvvv+vvvB.h*vvvAvvvwvvv(qfGyvvv%vvv+vvvwvvv{|vvv#GyvvvGvvvzvvvOI(Skin)GyvvvAvvv,
@vAvwv(qf<vOhQ$v9|v#Yvqv9FvKCyv(|v"v+v(e|v"vJv"v+v?Sv}v9vvAv%v96h12mm,|vzvJv(|v?Eyv)SvzvTvzv?
|vv#G}\vv;Y.h$vv,@vvgvv}vv{<vv9yvvAvv9yvv,|vvgvv9

k
,<vvJvv+vvE*vv(p

q
vvQGyvvGvvzvvOhG}\vv;Yvvv;

qk
|vv#GyvvWvvwvv{

hG:SvvAvvtvvQGQGyvv=vv"vv+vv(j,h*vvTvvAvvMvvOe$vvPGGyvv"vvdvv9efvv9OIkpvv,<vv"vv9AGyvvtvv(GQHhYvv"vv9fvv?Gyvvavv9FvvQGJ.

h*Aw(qfGy}=")|#26sT}9

k
@~

q!tz%9Ey)Gy}(shyAG}+g%9.

GyvvWvvwvv{(5.21)Cfvvv}vvv9dGyvvvAvvvWvvv+vvv+vvvO!vvvZvvvrGC(!vvv(vvvv(vvvv,|vvv#G}yvvv(|vvv"vvv+vvv(evvvv|vvvQvvvvRGyvvvzvvv(QOG fvvv;|vvv,,yvvv"vvvOf.
GCg}9Q*(f:C!d}?GCTAt={(Future Systems).GyZ(QI:<{Pf|#Q*AW9QOOG*qU(Richard Davies).

395



Gyq(GY{GyJQGQ*?p,G}y(|"+(e
|vvvv#CFvvvv{GyvvvvAvvvvjvvvvzvvvv>fvvvvzvvvv)BCvvvv9QGyvvvvGvvvvTvvvvQGyvvvvJvvvvQGQj(Thermal Bridging),fvvvv"vvvvO

GSvAvMvOGeG}yv(|v"v+v(eGyv}v=vDv(bpv,C!vdv}v?GyvRFv9LGyv}vROhL,*vAv~qEOQGLpv(GYv{IvQGQ*v?
<vv+vv#G}yvv(|vv"vv+vv(eGyvv}vvAqvvZvv{|vvhGyvvOGLvv{h|vvhG}|vv9vvv#GyvvMvv9QFvv+vv?.h*vv}vvwvv#@vvZvv"vv+vvh$vvPg
Gyvvqvv(GYvv{|vv#VvvQGFvvK|vv#|vv9OIGyvv=vv(yvv,C|vv+vvOGyvv}vvTvv=vvtvv?GyvvAvvWvvwvv+vv{(Polyamide),Ch<vvO:

k

|vv#Pyvvx*vvAvv~q@vvgvv=vv8vv?Gyvv=vvDvvuGyvv}vvMvvZvv[<vv9yvv=vv(yvv+vv}vvQGJivv+vvQGyvv}vvgvv9yvvH(Uncured),Cvv~*vvAvv~q

GyAMz
q

[|#G}y(|"+(eGyPj*T=q>GyGTQGyJQGQj<gO@Zz
q

>Gy=;SA+x.

_QGFuGy(Y{
*vvv}vvvwvvv#hYvvv{fvvv"vvv9YvvvQG}yvvv(|vvv"vvv+vvv(e|vvv+vvvwvvv9!vvv+vvvwvvv+vvv9

k
<vvv=vvvQGivvv,Ch@vvv=vvv9Vvvv+vvv~(Rivets)|vvv#

G}yvv(|vv"vv+vv(e,h@vvgvvO
q

<vvQGivv,Gyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCivv+vvQGyvv}vv}vvjvv"vvavv?|vv"vv9Svv=vv?C*vv]vv9
k
.hEPG

C
o
Q*vOypvJv9eG}yv(|v"v+v(e<v9yvtv(SGyvwv%vQ<v9Fv,,pv{fGSvAvMvOGeOQY|v#Gyvjv9RGyvMv9|v{,fv9OIk

G}Qivvv(f,\vvvQhQjyvvv}vvv"vvvhCvvvvTvvvOISvvvavvvKGyvvv}vvvgvvvOf.h*vvv(p
q
vvvQsvvv]vvv+vvv>E|vvv;A|vvvAvvv(Gpvvvu|vvvh

GyvvTvv=vv+vvwvv?Gyvv}vvavvzvv(HyvvJvv9|vv%vv9Gyvv}vv(GOG \vv9pvv+vv? vvv}vv9dGyvv(Yvvzvv?.h*vv}vvwvv#GSvvAvvMvvOGe:Yvvu

s(jq|#|w(!9JG}y(|"+(eVQ*a?EfOGOG}SaK<Ww{|"9S>.

Gy"J9S

*ovvvvgvvvvOGyvvvv"vvvvJvvvv9S,fvvvvzvvvv)G}QFvvvvK,hGIvvvvOG
k

|vvvv#ChGFvvvv{Gyvvvv}vvvvgvvvv9OfGyvvvvAvvvv,GSvvvvAvvvvMvvvvO|vvvv%vvvv9
G !vTv9f,h$v"v9cOyv+v{*v(Iv,fvzv)GSvAvMvOG|v&Gyv}v=vw

q
vQIv+vE*ovgvAvtvOCf

v
$vPGGyv}vgvOfsvO

@v~qYv%vQgpv,Gyvgv9e7000sv=v{Gyv}v+v;O.hpv,hsvB:Ivu@v=v+qv#CfE\v9pv?GyvtvZvO*vQEyv)
Gyvv"vvJvv9S@

o
vvJvvTvv#|vvAvv9!vvAvv&,vvv9fPyvvx<vvJvvzvv(dGyvvgvv9e3000svv=vv{Gyvv}vv+vv;OGyvvPjhYvv{pvv+vv&

GyvvgvvZvvQGyvv=vvQh!vvRj.hGSvvAvvMvvOeGyvvQh|vv9fGyvv"vvJvv9ShGyvv=vvQh!vvRfvvzvv)!vvavv9bhGSvvhpvv,G}hG!vv,
hG}SvvvzvvvJvvv?hGyvvvJvvvzvvv,.hcvvv%vvvQJYvvv"vvv9fvvv?Gyvvv"vvvJvvv9SG}YvvvqvvvQ(Brass),<vvvTvvv=vvvxGyvvv"vvvJvvv9S

hGyvvR!vvx,pvv,|vvZvvQLvv;dGyvvtvvQfG}hdsvv=vv{Gyvv}vv+vv;O.h<vvJvvzvv(d|vv"vvAvvZvvrGyvvtvvQfGyvvDvv9|vv#
fvvWvvQC!vvAvvGvvBFvv"vv(Hh*vvzvvR90% (South Wales)|vv#Gyvv"vvJvv9Spvv,Gyvvgvv9yvv~,Ivv+vvEvvv9f
Gyvvvv}vvvvgvvvvOfGyvvvvMvvvv9e|vvvv#vvvvv(Q!vvvv(hd(Cornwall),hyvvvvwvvvv#Gyvvvv}vvvvZvvvv9OQGyvvvvQFvvvv+vvvvTvvvv+vvvv?Gyvvvv+vvvv(e$vvvv,
Gyv(:*v9JGyv}vAvJvOIh@vWv+vzv,h<v+vQhhCSvAvQGyv+v9.h*vAv]vKG}CvQGyv=vZvQjGyvAvtvzv+vOjyvzv"vJv9S

pvvvv,GyvvvvTvvvv+vvvv9bGyvvvvJvvvvO*vvvvEpvvvv,|vvvvWvvvvQhYG}yvvvvqvvvv+vvvv?,Yvvvv(Gf<vvvvzvvvvRpvvvv,<vvvvQK(Swan Bells in

Perth),CSvvAvvQGyvv+vv9(GyvvWvvwvv{5.22).Ivv+vvEvvv9fGyvv"vvJvv9Spvv,Gyvv=vvOG*vv?|vvavvzvv+qvv9
k

<vvWvvwvv{Yvv9am
y}"hCvTO@&GyAOQ*G+?hYOCgp,Gy=+8?Gy=JQ*?yz}+"9A.
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(GyvWvwv{5.22)G vvvTvv9A<vv9yvv"vvJvv9SvvvvCFvvQGS<vvQLGyvv=vvGvvgvv?,<vv+QKCSvvAvvQGy+9.GCgvv}vv9Q*vv(f:GvvUvvvvVvv+vvQ[
(Hames-Sharley).Y(QI:BQCQy+(!R(Arthur Lyons).
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GyAZ"+h

Lv9|v9JGyv"vJv9SGyvQFv+vTv+v?$v,vv=vQ*vBGyv"vJv9S(|vDv{vv9yvwv(Sv+vB(Chalcocite)),

hvv=vQ*vBGyv"vJv9S<v9:VvAvQGc|vhGyvJvO*vO(|vDv{vv9yvwv(<v+vQ*vB(Chalcopyrite)).@vJvAv(j
GyvvMvv9|vv9Jfvv9OICsvv{|vv#1%|vv#Gyvv"vvJvv9Sh<vv9yvvAvv9yvv,@vvAvvavvz

q
vv>@vvQvvv+vvRG

k
<vv(GSvvavv?@vvtvv"vv+vv9J

GyvvAvvgvv(*vv~svv=vv{GSvvAvvMvvQGLGyvv"vvJvv9S|vv#Lvv;dSvvzvvTvvzvv?|vv#Gyvvgvv}vvzvv+vv9Jpvv,GyvvqvvQf.Ivv+vvE
@vvJvv}qvv[Cvv~@vvZvv%vvQGyvvMvv9|vv9JyvvMvvqvv̂!vvTvv=vv?Gyvvwvv=vvQ*vvB,h*vv"vvAvvHLvvzvv+vvb|vvgvvO!vv,*vvJvvAvv(j
fvvzvv)Gyvv"vvJvv9Sh!vvTvv=vv?|vv]vv=vv(_vv?|vv#vvv=vvQ*vvBGyvvJvvO*vvO.h*vvAvv~q@vvwvvQ*vvQGyvvMvvzvv+vvbGyvv}vv"vvZvv%vvQpvv,
Gyvv}vvJvv(qd|vv#_vvQ*vvu@vv+vv9QChvvvTvvGvv+vv#.pvv+vvAvvzvvvTvvOGyvvJvvO*vvOpvv,Gyvv=vvOG*vv?h*vvAvvQv

q
vvRpvv,GyvvMvv=vvE

h*vAv~qGyvAvMvz
q
v[|v"v&;Cv~*vJvAvQbGyvwv=vQ*vBh*vAvJv(qdEyv)Cv9!v,ChvvTv+vOGyvwv=vQ*vB,h*v=vtv)

Gyv}vgvOfGyv"vtv,99%GyvPj<vZv=qv&@v"vavzvuGyvjv9RGJGyvPGFv=v?Gyv}vAv=vtv+qv?,h*vAvZvz
q
v>Eyv)!vJv9S

|vvJvv=vvJvv>(Blister).h*vvAvv~q<vvgvvO$vv9EFvvQGA@vvwvvQ*vvQE\vv9pvv,yvvzvv"vvJvv9SGyvv}vvJvv=vvJvv>pvv,pvvQf,
 RGyv?Gyvwv=vQ*vBGyv}vAv=vtv,,<v9yv%v(GACv~<v9}hvvTvGv+v#|vhGyv}v+vDv9fhGyv=vQh<v9f.hCLv+vQG

k
,@vAv~q

GyvvAvv"vvtvv+vv?vvv%vvQ<vv9Fvv+vv9
k

pvv+vv"vvAvvH|vvgvvOf!vvtvv,99.9%.*vvAvv~q@vvOh*vvQ|vv9*vvtvv9QH40%|vv#Gyvv"vvJvv9S

hivv9yvv=vv+vv?Gyvv"vvJvv9SG}YvvqvvQ(Brass)hGyvv=vvQh!vvRGyvv}vvTvvAvvMvvO|vv?OGLvv{Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI|vv#
GyvMvQOI.h@vAvavz

q
v>Efv9OIGyvAvOh*vQ|v9*vtvQH|v#25%|v#Gyvav9sv?Gyv}vTvAvMvO|v?pv,G !vAv9L

G}hy,yz"J9S@=g9
k

y}TA(iGyW(GF>Gy}(F(OI.

CY"9aGy"J9S

*vvvAvvv~q@vvvZvvv"vvv+vvvrGyvvv"vvvJvvv9ShSvvv=vvv9FvvvxGyvvv"vvvJvvv9S<vvvQ|vvvRh!vvvdvvv9eQsvvv}vvv,hpvvvtvvv9
k

yvvvzvvv}vvvgvvv+vvv9Q*vvv#
GyvvvvvJvvvvv9yvvvvv+vvvvv+vvvvv#(BS EN 1172: 1997)h(BS EN 1412: 1996).h$vvvvvwvvvvvPG,fvvvvvzvvvvv)Svvvvv=vvvvv+vvvvv{
Gyv}vDv9d,*vAvJvOqOGyv"vJv9SGyvqv(Svqv(QjGyv}vRGdG}hvvTvGv+v#(Deoxidised)iv+vQGyvRQ!v+vMv,

(Nonarsenical),GyPj*TAMOef9OIkp,G}StrhGywT(I,fz)Gy"J(GyA9y,:

Gy"d9eGyQ|R:

(Cu-DHP)

(|RGdG}hvTG+#vD+QGyq(Sq(QGy}A=t,)

Gy"d9eGyQs},:

(CW024A-R24)

(C*vvvWvvv+vvvQEyvvv)Gyvvv"vvvJvvv9S,W*vvvWvvv+vvvQEyvvv)Gyvvv}vvv"vvvAvvvGvvv9JGyvvv}vvvavvv9hfvvv?,A024*vvvJvvvOqO
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GyvvAvvQvvv+vv=vv?GyvvqvvQ*vvOI(GyvvGvvOhd5.11)hG}IvvQahG}Qsvv9eGyvv;Ivvtvv?@vvJvvOqO|vvAvvavvzvv=vv9J|vvgvv+qvv"vv?
|vvDvv{svv(qI|vvtvv9h|vv?GyvvWvvOChGyvvtvvTvv9hI,pvv,$vvPgGyvvJvv9yvv?vvvvGyvvJvvOqG}O!vv)yvvtvv(qIGyvvWvvOMPa

240,GyPj$(!Zrs9S,GyAz++#(Half-Hard Temper)).

fvv9OI*vvTvvAvvMvvOepvv,Yvv"vv9fvv?Gyvv=vv"vv9ACQ<vvgvv?pvvtvvb|vv#CYvv"vv9aGyvv"vvJvv9SGyvvgvvO*vvOIh$vv,
GyA9y+?:

Gy"J9SGy}A+#Gyg9y,Gy"9sz+?Gyw%Q<9F+?Cu-ETP)Ch(CW004A

*vTvAvMvOe$vPGGyv"v(Y|v#Gyv"vJv9Spv,GyvOQFv?G}hyv)yv~ivQGVGyvwv%vQ<v9Fv+v?,h|vh

Pyvvx@vvTvvAvvMvvOeGyvv}vv(GOGyvvZvvqvv9FvvJvv+vv?C*vv]vv9
k

pvv,Cfvv}vv9dG}SvvtvvrGyvvAvvtvvzvv+vvO*vv?Gyvv}vvwvv(!vv?|vv#
svvvavvv9fvvv9J!vvvJvvv9S_vvv(*vvvzvvv?|vvvTvvv"vvv(OI<vvvWvvvwvvv{vvvv9|vvv{.Ivvv+vvvE@vvvJvvvAvvv(j!vvvJvvv(0.05%|vvv#
G}hvvTvGv+v#Gyv}vPGHhGyvPj*v"vavzvuvv=vMv9QEPG@v~q@vTvMv+v#Gyv"vJv9SEyv)4000|v8v(*v?pv,
yvvv%vvv>|vvvMvvvAvvvRd[yvvv~hvvvvTvvvGvvv+vvv#],|vvv}vvv9*vvvGvvvgvvv{Gyvvv}vvvgvvvOfivvv+vvvQYvvv9yvvvKyvvvz

x
vvvJvvv9eChyvvvzvvvAvvvtvvvTvvv+vvv?

(Brazing).

GyGOhd5.11@Z"+rfQ*^yM;FbGy"J9S

GyATzT{GyQs},G}IQaGC(GO

000-099A or B!J9S

100-199C or DSvv=vv9Fvvx!vvJvv9S(Gyvvgvv"vv9YvvQGyvvTvv=vv9Fvvwvv+vv?Csvv{

|#5%)

200-299E or FSv=v9FvxGyv"vJv9S(Gyvgv"v9YvQGyvTv=v9Fvwv+v?CvvDvQ

|#5%)

300-349GS=9FxGy"J9ShG}y(|"+(e

350-399HS=9FxGy"J9ShGy"+w{

400-449JS=9FxGy"J9ShGy"+w{hGyR!x

450-499KS=9FxGy"J9ShGytZO*Q

500-599L or MS=9FxGy"J9ShGyR!x

600-699N or PS=9FxGy"J9ShGyR!xhGyQY9U

700-799R or SS=9FxGy"J9ShGyR!x,|Qv>

|vvv;Ivvvdvvv?:*vvvOd
q

GyvvvQsvvv~PhGyvvvDvvv;Cvvv?Lvvv9!vvv9Jfvvvzvvv)vvvv{|vvv9OIh*vvvWvvv+vvvQGyvvvJvvvQaEyvvv)
Gy"J9SChEy)|G}(f?GyT=+w?.
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Gy"J9SGy}A+#Gy}wQqQ<9y"9QCu-FRHC)Ch(CW005A

yvv%vvPGGyvv"vvJvv9S|vv(GYvvqvv9J|vv}vv9Cvvzvv?yvvzvv"vvJvv9S(Cu- ETP),hyvvwvv#|vvhR*vv9OI_vvqvv+vvqvv?
p,GyW(GF>.

Gy"J9SGy}A+#i+QGyRQ!+M,Cu-FRTP)Ch(CW006A

*vvAvv~qGSvvAvvMvvOGe$vvPGGyvv"vv(Y|vv#Gyvv"vvJvv9Spvv,@vvavv=vv+vvtvv9JGyvv=vv"vv9AGyvvgvv9|vv?,h$vv(|vv"vv9Svv>
ywT9AG}Str<9yZ9L.

Gyvvvv"vvvvJvvvv9SGyvvvvqvvvvTvvvvqvvvv(QjGyvvvv}vvvvRGdG}hvvvvvTvvvvGvvvv+vvvv#ivvvv+vvvvQGyvvvvRQ!vvvv+vvvvMvvvv,Cu-DHP)Ch

(CW024A

$vvvPGGyvvv"vvvJvvv9S$vvv(GyvvvZvvv"vvvrGyvvv}vvvgvvv+vvv9Qjyvvv}vvvgvvvdvvv~@vvvavvv=vvv+vvvtvvv9JGyvvv=vvv"vvv9A<vvv}vvv9pvvv,Pyvvvx
GyvvTvvtvv(a,hyvvwvv#yvv+vvUyvvzvvAvvQvvv+vv=vv9JGyvvwvv%vvQ<vv9Fvv+vv?.vvv}vv9CfE\vv9pvv?GyvvqvvTvvqvv(Q<vv"vvTvv=vv?0.05%

yvzv"vJv9SGyv}vAv+v#Gyv}vwvQqQ*vgvRdG}hvvTvGv+v#|v}v9*vGvgv{Gyv}vgvOf|v"v9Sv=v9
k

yvz
x
vJv9ehyvzvAvtvTv+v?.

hyvvPyvvx*vvTvvAvvMvvOepvv,@vvavv=vv+vvtvv9JGyvvAvvQvvv+vv=vv9JGyvvZvvJvv+vv?Ivv+vvE:yvvRheyvvz
x
vvJvv9e.@vv~qSvvQO

GyvvAvvQGvvv+vv>Gyvvwvv+vv}vv+vv9Fvv+vv?|vvqvvZvvzvv?yvv~Yvv"vv9aGyvv}vv=vv+vv"vv?Cfvv;ghyvvGvv}vv+vvhC!vv(GYGyvv"vvJvv9SG}LvvQi
p,Gy}g+9Q(DD CEN/TS 13388: 2008)

CVw9dh|t9S9JGy"J9S

*vvvAvvv(p
q
vvvQGyvvv"vvvJvvv9SvvvvzSvvv;chsvvv]vvv=vvv9fhC!vvv9<vvv+vvv>hQsvvv9FvvvuhYvvvqvvv9FvvvK.h@vvvTvvvAvvvMvvvOepvvv,

G}SvvvtvvvrCYvvv"vvv9aGyvvv"vvvJvvv9SGyvvv"vvv}vvv(PFvvv+vvv?GyvvvAvvv9yvvv+vvv?:45.0h6.0h7.0mm.(GyvvvTvvv}vvv9vvvv?

G:Svvv}vvv+vvv?GyvvvO!vvv+vvv9yvvvZvvvqvvv+vvvJvvv?Gyvvv"vvvJvvv9SGyvvv}vvvJvvv}vvv(yvvv?PG@vvv+vvv9
k

hpvvvtvvv9
k

yvvvzvvv}vvvgvvv+vvv9Q(BS EN 14782:

2005),hyvzv}v(GOGyv}vTvAv"vOI<vWvwv{vv9|v{$v,5.0mmhpvtv9
k

yvvvvvzv}vgv+v9Q(BS EN 14783:

2006)h*vvAvv~q@vv(pvv+vvQGyvv}vvgvvOfE|qvv9yvv+qvv"vv9
k

@vv}vv9|vv9
k

(|vvJvv}qvv)@vv}vv9|vv9
k
),ChC

o
vv}vv#ChQ<vvhsvv9S

m
,Ch

!vZvrsv9S
m

Chsv9S@v}v9|v9
k
.*vtvTv)Gyv"vJv9S<vTvQfv?!vAv+vGv?GyvJv"v,,hyvwv#*v}vwv#Efv9O@v&

yv+v"v9
k

<v9 Iv}v9A<v9yvAvTvMv+v#IvAv)G:Iv}vQGQ.*v}vwv#Gyvgv}v{<v9yv"vJv9Spv,CjOQFv?IvQGQI,
fvvzvv)fvvwvvUGyvvR!vvx,}!vv&yvv+vvU$vvWqvv9

k
h$vv(<vv9QO.Yvv"vvrGyvv"vvJvv9SGyvv}vvgvv+vv9QjGyvv}vvTvvAvvMvvOe

pvv,G}SvvtvvrhG}!vv9<vv+vv>hGSvvavv(G!vv9J@vvMvvR*vv#|vv+vv9gGyvv}vv"vvRyvv+vv?$vv(Gyvv"vvJvv9SGyvvqvv(Svvqvv(Qj
Gyvv}vvRGdG}hvvvTvvGvv+vv#ivv+vvQGyvvRQ!vv+vvMvv,(CW024A),|vvhC!vv&*vv}vvwvv#GSvvAvvMvvOGeG}Yvv"vv9a

(CW004A),h(CW006A) (CW005A)pvvv,Cfvvv}vvv9dG}Svvvtvvvr.*vvvAvvv~@vvv(pvvv+vvvQGyvvv"vvvJvvv9S

}fvv}vv9dG}!vv9<vv+vv>fvvzvv)Vvvwvv{yvvqvv9FvvryvvO!vv?yvv~!vvdvv}vv?<vvAvvGvv(*vvr|vvZvvjqvvQ/Yvvjvv+vvQI(Mini/
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Microbore),!vvZvvrsvv9Shsvv9Sh<vvavv(d6m}fvv}vv9dGyvvTvv}vvwvvQIGyvvgvv9|qvv?.:*vv}vvwvv#
Ivv"vv,G}!vv9<vv+vv>Gyvv}vvJvv}qvv9I.h@vvAvv(pvvQG}!vv9<vv+vv>Gyvv}vvzvv=vvTvv?<vv9yvv=vv;SvvAvv+vvxPGJG}yvv(GfGyvv}vvQ|qvvRI
yA}++RGyMO|?(|D{G}YqQyzj9R).

YOCGy"J9S(GyR!G9Q)

*vAv"v9|v)GyvR!vGv9QG}Lv]vQ(vv=vQ*vAv9JChvvQ<v(!v9JGyv"vJv9SG}Sv9Sv+v?)fvzv)Gyv"vJv9S

Gyv}vwvWv(a@vOQ*vGv+v9
k

hpvtv9
k

yvzvdvQhaGyv=v+v8v+qv?.Iv+vE*vAv"v9|v)GyvR!vGv9QG}Lv]vQfvzv)CSvavK
Gyvv}vv=vv9!vv,pvv,Gyvv=vv+vv8vv?Gyvv=vvJvvQ*vv?ChGyvvZvv"vv9fvv+vv?pvv,ivv]vv(fLvv}vvUSvv"vv(GJ,h@vvJvvBGyvvAvvzvv(qK

GyvvWvvO*vvO*vv}vvwvv#Cf*vvAvvJvv(qdGyvvR!vvGvv9Qpvv,Gyvv"vv%vv9*vv?Eyvv)<vv"vv,OGvvv#ChCSvv(O.h\vv}vv#<vv+vv8vv?
Gyvv}vvO*vv"vv?,*vvAvv"vv9|vv)GyvvR!vvGvv9Qfvv9OIfvvzvv)G}SvvavvKfvvzvv)|vvOifvvWvvQSvv"vv(GJ.h|vvhPyvvx,

@vv=vvtvv)@vvwvvTvv+vv?Gyvv"vvJvv9SGyvvWvv9svv(yvv+vv?fvv9OI<vv"vv+vv?OGvvv"vv?,hPyvvx<vvTvv=vv>GyvvGvvQ*vv9fGyvvTvvavvJvv,
GyvvTvvQ*vvhyvv}vv+vv9gG}|vvavv9Q,E:pvv,Gyvv=vv+vv8vv9JGyvv=vvJvvQ*vv?Ivv+vvE*vv"vv}vv(Gyvvzvv(fG}Lvv]vvQ.h@vvgvvO

q

Gyvvv}vvvgvvv9yvvvGvvv?pvvv,Gyvvv}vvv(svvvhyvvvAvvvTvvvQ*vvvhfvvv}vvvzvvv+vvv?GyvvvZvvvOC(Patinisation)ivvv+vvvQ|vvv(Cvvv(svvv?,hyvvvwvvv#
Yvqv9FvKGyv"vJv9SGyv}vZvOCI|vTv=vtv9

k
(Pre-Patinised)|vAv(pvQIEPGvv9f$vPGGyv}vdv%vQ|vavzv(<v9

k
.

*vv"vv=vvjvv,Cf:@vvzvvJvv~Yvvqvv9FvvKGyvv"vvJvv9SG}Lvv]vvQGyvv}vvZvvOCI|vvTvv=vvtvv9
k

}f
v

Gyvv}vvgvv9yvvGvv?GyvvJvvQGQ*vv?
@vvjvv+qvvQyvv(fGyvvR!vvGvv9Q.*vvAvvGvv(qiGyvvR!vvGvv9QG}Lvv]vvQGyvvRG$vv,GyvvPj@vv~q@vv(yvv+vvOgpvv,Gyvv}vvZvv"vvh
IvvTvv>GyvvdvvQhaGyvv=vv+vv8vv+vv?Gyvv}vvJvvzvv+qvv?,h*vvAvvJvv(dpvv,vvvDvv+vvQ|vv#G}Ivv+vv9f<vvTvvQfvv?Eyvv)CRQb
|vvMvv]

q
vvQ.h|vvhPyvvx,EPG|vv9CQ*vvOG:IvvAvvqvv9X<vv9yvv}vvdvv%vvQGyvv}vvgvvO!vv,Lvv9QFvv+vv9

k
*vv}vvwvv#fvv"vvOFvvPm

GSvvAvvMvvOGeSvv=vv9FvvxGyvv"vvJvv9S/G}yvv(|vv"vv+vv(e/GyvvR!vvxGyvvAvv,@vvtvv9heGyvvgvv(G|vv{GyvvGvv(*vv?h@vvJvvAvvqvve
<vvzvv(fGyvvP$vv>Gyvv}vvWvvQb.h*vv(\vvK|vvQvvvRCQ<vv+vvU(Urbis)pvv,|vv9!vvWvvTvvAvvQFvv+vvOG

k
Gyvv}vv|CvvQGJ

Gy=ZQ*?yTtrPjS}?v=+QI|#Gy"J9SGyZO (GyWw{5.23).

GyA5v{

fvv}vv(|vv9
k

,Gyvv"vvJvv9Spvv,IvvOqPG@vv&|vvtvv9heyvvzvvAvv5vvv{,hyvvwvv#FvvQ*vv9f|vv+vv9gG}|vvavv9QsvvO
*vvTvv=xvv>@vvzvvavv+vvNGyvv}vv(GOGyvv}vvAvv9Lvv}vv?h@vv5vvv;

k
VvvO*vvOG

k
yvvzvv}vvgvv9OfG}LvvQi.hyvvPyvvx*vv"vv=vvjvv,Cf:

*vTvAvMvOeGyvR!vx,hGyvqv(:PGyv}vjvzvqv#hG}yv(|v"v+v(eiv+vQGyv}v|vvTvO@vJvBGyv"vJv9S,|vhCf

GyvvQYvv9UhGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOChGyvv"vvJvv9SG}YvvqvvQ(Brass):@vvAvvzCvvQ.svvO*vvTvv=qvv>
Gyvv"vvJvv9S@vv5vvv{Gyvvqvv(:PGyvvPjfvvzvv)@vv}vv9S|vv=vv9VvvQ|vvgvv&hvvvPyvvxG}yvv(|vv"vv+vv(eGyvv}vv|vvvTvvOEPG
vv9!vBGyvQ_v(<v?|v(Fv(OI.hfvzv)hFv&GyvAvJvO*vO,*v"v=vjv,Cf:*vAv~q!vZv>Gyv"vJv9S@vJvB

Gyvtv9QGyv}vwvWv(aCh@vJvB_v;AGyvtv9QCh@vJvBCyv(GMLvWv>G}QRIv+vE*v}vwv#yvqvgv{
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GyvvQVvvKGyvvPj*vv"vvAvvH|vvJvv9yvv+vv{Ivv}vv]vv+qvv?Cf*vvTvv=vv>$vvGvv(|vv9
k

|vvJvvzvv+vv9
k

fvvzvv)Gyvv}vvgvvOf.<vv9 \vv9pvv?
Eyvv)Pyvvx,svvO*vv"vvWvvz<vvgvv̂GyvvAvv5vvv{|vv#GyvvJvv}vv̂GyvvPj@vv"vvAvvGvv&GyvvavvJvv9yvv>fvvzvv)GyvvTvvtvv(a
Gyv}v=vzvav?.h*v|OjGyvQTGyvgvQ\v,yvzv}v(!v?G Sv}v"vAv+v?ChGyvGv+vQ*v?fvzv)Gyv"vJv9SEyv)@vjv+v+vQ
yvvv(!vvv&Eyvvv)CRQb|vvvMvvv]qvvvQ,hyvvvwvvv#*vvv}vvvwvvv#ERGyvvv?$vvvPGGyvvvzvvv(f<vvvTvvv%vvv(yvvv?<vvv9SvvvAvvvMvvvOGepvvvQVvvv9I
!vJv9Syv+qv"v?.hsvO*vJvOK<vgv̂GyvAv5vv{pv,C!v9<v+v>Gyv"vJv9S|v#_vQ*vuGyv}v+v9gGyvzv+v"v?,:

Svv+qvv}vv9<vv(Fvv(O|vvTvvAvv(*vv9Jfvv9yvv+vv?|vv#Cvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fGyvv}vvPGH;C|qvv9Gyvv}vv+vv9gGyvvgvvTvvQI
pvvAvv"vvAvvHfvv}vv(|vv9

k
ivvWvv9AkhGsvv+vv9

k
|vv#|vvQvvv=vv9JGyvvwvv9yvvTvv+vv(eGyvvPj*vv}vv"vvhGyvvAvv5vvv{.@vv~qG <vv;Zfvv#

IvvqvvQ|vv#GyvvAvv5vvv{pvv,Ivv9:J!vv9OQI|vvtvvAvvQ!vv?E|qvv9|vvhGyvv}vv+vv9gGyvvgvvTvvQIpvv,G6<vv9QGyvvgvv}vv+vvtvv?Ch
Gyv}v+v9gGyvTv9Lv"v?hGyvzv+v"v?GyvAv,@vJvAv(jfvzv)vv}v+v?vv=v+vQI|v#Gyv}v"vjv"v+vR.<v9 \v9pv?Eyv)Pyvx,
svO*v"vAvHGyvAv5vv{|v#@vOp

q
vuGyv}vMvz

q
vqv9JGyvJv}v]v+v?Gyv}vqvQ_v?hGyvAv,:@ovRGd<v"vdv9eGyvAv"vdv+vr.

h*vvvJvvvOK@vvv5vvvv{|vvvAvvvgvvvz
q
vvvu<vvv"vvvdvvv9eCvvv"vvv9Fvvv,Gyvvv}vvvgvvvO!vvv+vvv#<vvv+vvv#Gyvvv}vvvWvvvgvvv9JGyvvvqvvv(:P*vvv?hG}!vvv9<vvv+vvv>

Gyvv"vvJvv9Svv+vv?\vv}vv#C!vvdvv}vv?GyvvAvvOpvv8vv?Ivv+vvE*vvAvv~q@vvGvvO*vvOG}hvvvTvvGvv+vv#<vv9SvvAvv}vvQGQpvv,Gyvv}vv9A
GyvvQFvv+vvTvv,GyvvOGFvvQ!vvAvv+vvGvv?fvvavv{ChSvv(Apvv,GyvvAvvZvv}vv+vv~|vv}qvv9*vv|OjEyvv)@vvQGvvv~|vvMvvzvvqvv9J
ChvvvTvv+vvOGyvvJvvO*vvOpvv,GyvvGvvRAGyvvTvvqvvzvv,|vv#Gyvv}ovvWvvgqvv9J,hyvvwvv#GSvvAvvMvvOGe|vvDvv=qvvavv9J|vv"vv9Svv=vv?
*JOq|#$PGGyAzC+Q.

(GyvvWvvwvv{5.23)Cfvv}vv9d@vvWvv+vv+vvOGyvvTvvtvvr<vv9yvv"vvJvv9Svvvv|vvQvvvRCQ<vvU(Urbis)pvv,|vv9!vvWvvTvvAvvQ.GCgvv}vv9Q*vv(f:
G*9fS}=T(f(Ian Simpson).GyZ(QI:<{Pf|#vQ*U$(OS(f(Chris Hodson).
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_;AGJI}9*?Gy"J9S

*vAv(pvQ|vGv}v(fv?|v#G}_vzv+v?GyvWvqv9pv?yvzvAvav=v+vtv9JGyvMv9QFv+v?hGyvOGLvzv+v?fvzv)Gyv"vJv9S

Ivv+vvE*vvGvv>G:IvvAvvqvv9X<vv9yvvzvv(fG}Yvvzvv, !vv%vv9AGJGyvvTvvavvK.h@vvgvvOQG@vv"vvGvv9JG}vvvQ*vvzvv+vvx
GyvAv,@vGvr<v9yv%v(GAhGyvJvQGQIh<v(yv+v}v+vQGJGyvqvzv(Q*v#(Fluoropolymers)Gyvtv9<vzv?yvzvPh<v9f

|vv"vv9Svv=vv?yvv;SvvAvvMvvOGeGyvvMvv9QFvv,.h*vvR*vvO|vvAvv(SvvbGyvvgvv}vvQGyvv}vvAvv(svvhyvvQG@vv"vvGvv9JG}vvvQ*vvzvv+vvx,
hGyvvAvv,@vvAvv]vv}qvv#<vv"vvRh@vvQ*vv9Rhd(Benzotriazole C6H5N3)yvv}vv"vvhGyvvAvv5vvv{pvv,Ivv9yvv?@vvzvvr
Gyvvvavvv;A,fvvv#10Svvv"vvv(GJ,pvvv,Ivvv+vvv#*vvv"vvv=vvvjvvv,Cf@vvvOhe<vvv(yvvv+vvv}vvv+vvvQGJGyvvvqvvvzvvv(Q*vvv#GyvvvAvvv,@vvv~
@vav(*vQ$v9|v|LvQG

k
yv}vOI20fv9|v9

k
.h*vgvOqGyv=v(yv,*v(Q*vDv9fhGyvqv+v"v+v{hG *v=v(vvTv,hQG@v"vGv9J

G}yvvwvv+vvO(Alkyd Resins)|vv"vv9Svv=vv?yvv;SvvAvvMvvOGeGyvvOGLvvzvv,.vvv}vv9CfGyvvTvv+vvzvv+vvwvv(f\vvQhQj

yzAa=+t9JPGJOQF?GyJQGQIGyg9y+?.

!d~G}StrGy"J9S+?

Gy"d~GyAtz+O*?hGy"d~PGJGyWQGFKGya(*z?
*vv}vvwvv#@vvZvv"vv+vvrC!vvdvv}vv?GyvvAvvTvvtvv+vvrGyvv"vvJvv9Svv+vv?Eyvv)@vvtvvzvv+vvO*vv?ChPGJVvvQGFvvK_vv(*vvzvv?.

@vv}vvAvv9R$vvPgG}Lvv+vvQI<vvz!vv%vv9@vv}vvAvvO<vv+vv#1.8h6.14|vvAvvQG
k

,IvvTvv>|vv+vv{GyvvTvvtvvr,h*vv}vvwvv#
<v"v9D$v9|v#OhfGyvJv9Vv+v?(Welt)GyvgvQ\v+v?Gyv;R|v?yv~SvavKGyv}v9Fvzv?Ch|v#OhfG pvQ*vR
fvvzvv)GyvvTvvtvv(aGyvv}vvTvvavvJvv?Gyvv}vv"vv9Svv=vv?yvvzvv"vvdvv9eGyvvAvvtvvzvv+vvOj.hyvv%vvPGpvv(GFvvOGsvvAvvZvv9O*vv?vvv=vv+vvQI|vv#
!vv9Ivv+vv?@vvwvv9yvv+vvrGyvvAvvQvvv+vv>.h*vv}vvwvv#|vvOq!vvdvv9eGyvvTvvtvvrPhGyvvWvvQGFvvKGyvv"vvJvv9Svv+vv?Gyvvavv(*vvzvv?
(GyvvWvvwvv{5.24),h<vvgvvQV*vvZvv{IvvAvv)600mm@vvtvvQ*vv=vv9

k
,fvvzvv)CSvvavvK<vv}vv+vv{<vv+vv#30

h900|vvvhGSvvvAvvvMvvvOGeVvvvQGFvvvK!vvvJvvv9S|ovvvTvvvtvvv)Q<vvvhCh!vvvZvvvrsvvv9SPGJSvvv}vvv9vvvv?6.0Ch

7.0mm.*vvAvvavvz
q
vv>Gyvv"vvdvv9eCf@vvwvv(f|vv"vv9_vvu|vvJvvOOI|vv#GyvvTvvtvvr|vvDvv=vvAvv?<vv}vv;svvbhYvv{

@vtvzv+vO*v?@vTv}vK<vAv}vOO_v(yv,yvzv}vGv9R,hGyv=v9sv,<v}v;svb@v}vOO,hyvwv#|vh@vz|v+v#GyvAvDv=v+vB
G6|vv#Eyvv)Gyvvavv=vvtvv?GyvvAvvJvvAvv+vv?.h@

o
vvTvvAvv(fvv>GyvvJvvQvvv?GyvvJvvQGQ*vv?GyvvGvv9!vv=vv+vv?<vv}vvTvv9pvv?fvv"vvOsvv9fvvOI

Lvvavv(WG:yvvAvv8vv9eGyvvtvv9Fvv}vv?(Seams).h@
o
vv}vvO

q
OVvvQGFvvKGyvv"vvJvv9SGyvvavv(*vvzvv?fvvzvv)ivvWvv9A@vv"vvq

q
vvU

(Breather Membrane)*vvTvv}vvK<vvJvvQ*vv?GyvvJvvQvvv?<vv+vv#Gyvv}vvgvvOfhGyvv%vv+vvwvv{h*vvgvvRdGyvv"vvJvv9S

fvv#Cj|vvDvv=qvvAvv9JIvvO*vvO*vv?pvv,Gyvv%vv+vvwvv{h*vv(pvvQ<vvgvv̂GyvvAvvMvvqvv+vv̂pvv,GyvvZvv(JGyvv"vv9Fvv~fvv#
GyvQ*v9MhG}|vav9Q.h*v"v=vjv,Cf@vZv"vhvv{Gyv}vDv=vAv9J|v#!vqvU!vJv9SGyvTvtvr.h*vGv>Cf
@vvvwvvv(fGyvvv}vvvTvvv9|vvv+vvvQGyvvvAvvv,:*vvvtvvv{

q
svvvavvvQQDhSvvv%vvv9fvvv#6mm|vvvZvvv"vvv(fvvv?|vvv#Gyvvv"vvvJvvv9SCh

Gy"J9SG}YqQ.
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(GyWw{5.24)GyATt+r<WQGFK!J9S_(*z?.

@vvTvvAvvMvvOe\vv}vv#GyvvTvvtvv(aGyvv"vvJvv9Svv+vv?GyvvAvvtvvzvv+vvO*vv?(GyvvWvvwvv{5.25)Lvvavv(WG:yvvAvv8vv9e
Gyvvvtvvv9Fvvv}vvv?ChC!vvvdvvv}vvv?Gyvvv(Yvvv{Gyvvv}vvvzvvvqvvv(pvvv?fvvvzvvv)fvvv9Q\vvv?,@vvv=vvvgvvv9

k
yvvv}vvv+vvv{GyvvvTvvvtvvvrhGyvvv}vvvdvvv%vvvQ

Gyv}vavzv(H.h@vgvO
q

Gyv(Yvzv?Gyv}vzvqv(pv?|v"v9Sv=v?yv}v+v{IvAv)5OQFv9J,}f
v

Lvav(WG:yvAv8v9e
Gyvvtvv9Fvv}vv?fvvQ\vv?yvvzvvAvvTvvavv+vvKGyvvgvvQ\vv,,h<vv9yvvAvv9yvv,yvvqvvWvv{fvvWvv(GFvv,:Ivvu<vv9yvvqvvgvv{GyvvWvvgvvQj.
*vv}vvwvv#Cf@vvwvv(fGyvvJvv9Vvv+vv?(Welt)|vvAvv(GYvvzvv?fvv=vvQG}SvvavvKGyvvAvv,@vvTvvAvvMvvOepvv+vv%vv9Gyvv(Yvvzvv?
Gyvv}vvzvvqvv(pvv?,hyvvwvv#*vv"vv=vvjvv,Cf@vvwvv(f|vvAvvtvva

q
vvgvv?fvv"vvOGSvvAvvMvvOGeLvvavv(WG:yvvAvv8vv9eGyvvtvv9Fvv}vv?.

h*vvGvv>C:
q

*vvAvvGvv9hR_vv(dGyvv}vvGvv9R1700mm@vvtvvQ*vv=vv9
k
.hfvv9OI*vvTvvAvvMvvOeGyvv"vvJvv9SE|qvv9yvv+vv"vv9

k

ChQ<vvhsvv9S.h@vvTvvAvvMvvOeGyvvavv=vvtvv?GyvvAvvJvvAvv+qvv?hivvWvv9AGyvvAvv"vvqvvUhGyvv}vv;svvbGyvvDvv9<vvAvv?vvv}vv9pvv,
GyvvAvvTvvtvv+vvrPjGyvvWvvQGFvvKGyvvavv(*vvzvv?.$vvPgG:LvvAvv;pvv9Jpvv,GyvvAvvQG<vvbpvv,C!vvdvv}vv?GyvvAvvTvvtvv+vvr
GyvvAvvtvvzvv+vvO*vv?,hLvv9Yvv?@vv"vv9svv]vv%vv9|vvhGyvvMvvbGyvvTvvzvvUyvv"vvdvv9eGyvvWvvQGFvvKGyvvavv(*vvzvv?,@vv(pvvQ<vvO*vv;

k

yvzv}vdv%vQGyv=vZvQjyv}vZv}v}v,G}SvavKGyv"vJv9Sv+v?.vv}v9@vAv(pvQC!vdv}v?|v+v9gG}|vav9QGyv"vJv9Sv+v?
|vvh|vvGvv}vv(fvv?|vv#Gyvv}vvwvv(!vv9JGyvv}vvgvv+vv9Q*vv?.h@vv(pvvQCyvv(GMGyvv"vvJvv9SFvv}vv9yvv+vv?E\vv9pvv+vv?}Svvtvvr
Gy"J9SGyAtz+O*?h}!d}?GywT(I...
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G}!d}?Gy}J}(y?PG@+q9
k

*vvv(\vvvKGyvvv}vvvgvvv+vvv9Q(Bs En 506: 2008)|vvvtvvv9_vvvh!vvv}vvv(PFvvv+vvv?yvvvzvvv"vvvJvvv9SGyvvvZvvvqvvv9FvvvJvvv,
Gyvv}vvWvvwvv{hyvv=vv;_vv9JGyvv"vvJvv9S.@vv~@vvJvvO*vvOGyvv"vvJvv9SGyvvqvv(Svvqvv(QjGyvv}vvRGdG}hvvvTvvGvv+vv#

(Cu-Dhp Deoxidised)yvv%vvPGGyvvjvvQV.hIvvO
q

OGyvv}vvgvv+vv9Q(Bs En14782: 2006)5.0mm

vT}9v?O!+9yZq9FKGy"J9SGy}J}(y?PG@+q9
k

y~Strhy5vT9A.

C!d}?Gy"J9SGy}zZ(b
@

o
vvtvvO

q
eC!vvdvv}vv?|vvTvvGqvvzvv?Gyvv}vvzvvwvv+vv?@vvzCvv+vvQGJ<vvZvvQ*vv?|vvWvv9<vv%vv?yvvAvvzvvxGyvvAvv,@vv}vvAvvzvvwvv%vv9C!vvdvv}vv?

GyvvvAvvvTvvvtvvv+vvvrGyvvv}vvvZvvv"vvv(fvvv?|vvv#Gyvvv"vvvJvvv9SGyvvvAvvvtvvvzvvv+vvvOjhG}yvvv(|vvv"vvv+vvv(ehGyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOC
hGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCGyvv}vvavvzvv,<vv9yvvAvv+vvQf(Terne),hPyvvx<vvzvvZvvuGyvv}vvgvvOfE|qvv9fvvzvv)
Cyv(MLvWv>|v]vjv(WChfvzv)Yvqv9FvKGyvAvTvtv+vr.(h*vWv9QEyv)$vPGG}Lv+vQpv,GyvqvZv{
6Ivvv(dGyvvvtvvv9Qh|vvv(GOGyvvvAvvvTvvvtvvv+vvvrGyvvv}vvvTvvvavvvJvvv?).h*vvv(p

q
vvvQGyvvv"vvvJvvv9SGyvvv}vvvzvvvAvvvZvvvufvvvzvvv)Cyvvv(GM

GyvvMvvWvv>Gyvv}vv]vvjvv(WPGJGyvvTvv}vv9vvv?18mmhGyvvwvvDvv9pvv?Gyvvgvv9yvv+vv?Gyvv}vvtvv9h|vv?yvvzvvQ_vv(<vv?E!vv%vv9Ak

C!vvgvv~|vv#PyvvxGyvvPj@vvJvvtvvtqvv&_vvQGFvvuGyvvAvvTvvtvv+vvrhG vvvTvv9AGyvvAvvtvvzvv+vvO*vv?,pvv,Ivv+vv#:@vvRGd
@d%QLa(WG:yA89eGy(Gsq?ChGy}TaJ?.

S=9FxGy"J9S

*vvv}vvvwvvv#Svvv=vvv9vvvv?Gyvvv"vvvJvvv9S|vvvhGyvvvR!vvvxChGyvvvtvvvZvvvO*vvvQChG}yvvv(|vvv"vvv+vvv(eChGyvvv"vvv+vvvwvvv{Ch
GyvvTvv+vvzvv+vvwvv(f<vvjvv+vv?E!vvAvv9L|vvGvv9d|vv#Gyvv"vvJvv9SG}YvvqvvQhGyvv=vvQh!vvR.hvvv9|vv{|vvGvv}vv(fvv?Svv=vv9Fvvx
Gy"J9S|Ohq!?p,Gy}g+9Q(DD CEN/TS 13388: 2008).

Gy"J9SG}YqQ
Gyv"vJv9SG}YvqvQ$v(Sv=v+vwv?|v#Gyv"vJv9ShGyvR!vx@vJvAv(jiv9yv=v9

k
fvzv)GyvR!vx<v"vTv=v?

|vv9<vv+vv#10%h45%.h*vvTvvAvvMvvOepvv,Yvv"vv9fvv?Gyvvgvv"vv9YvvQGyvvZvvjvv+vvQI|vvDvv{Gyvv}vv(GOGyvvJvvO*vvO*vv?
Gyv}vgv}v9Q*v?hCCv9KG}<v(GHhGyv"v(GpvPhGyvOQG<vR*v"v9J.hsvO*ovavzv)<v9yvzvwvQ(Lacquer)yv}v"vh
@vO$v(QG !v%v9AGyv}vZvtv(d,fvzv)GyvQiv~|v#pvWv{GyvzvwvQpv,Gyv=v+v8v9JGyvMv9QFv+v?hGyvQ_v=v?,
G}|vvQGyvvPj*vvAvvavvzvv>@vv"vvdvv+vvrGyvv"vvJvv9SG}YvvqvvQ<vv}vvzvv}vvhyvvzvv}vvgvv9Of fvv9OI<vvQ*vvtvv&.svvO@vvAvv5vvv{
yvv(GReGyvvAvvGvv%vv+vvRGJGyvvZvvJvv+vv?Gyvv}vvZvv"vv(fvv?|vv#Gyvv"vvJvv9SG}YvvqvvQ60/40pvv,Gyvv}vv+vv9gGyvvzvv+vv"vv?
GyvvAvv,@vvJvvAvv(jfvvzvv)!vvTvv=vv?fvv9yvv+vv?|vv#Gyvvwvvzvv(Q<vvqvvtvvOGfGyvvR!vvx(Dezincification).Ivv+vvE
@

o
v"vAvH$vPgGyvgv}vzv+v?!v(G@vH@v5vv{|v#GyvR!vxiv+vQsv9<vzv?yvzvPh<v9fhpv,!v%v9*v?Gyv}vav9a@vZv=vK
yv(GReGyvAvGv%v+vRGJGyv}vgvO!v+v?|vTv9|v+v?|v}v9svO*vTv=v>pvWv{Gyv"vdv9e.pv,GyvJv9:JGyvAv,|v#
Gyv}vQFvKCf@vAv(GFvOpv+v%v9$vPgGyv}vWvwvzv?*vGv>GSvAvMvOGeyv(GRe@vGv%v+vRGJ|vtv9h|v?yvqvtvOGf
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GyvvvvR!vvvvx(DZR)|vvvvZvvvv"vvvv(fvvvv?|vvvv#Svvvv=vvvv9Fvvvvx!vvvvJvvvv9S|vvvvJvvvvAvvvv(*vvvv?fvvvvzvvvv)2%|vvvv#GyvvvvQYvvvv9U

(CW602N).h@
o
}+R$PgGyz(GRe<Q|R|t9h|?ptOGfGyR!x.(CR)

(GyWw{5.25)FOGQ|#S=9Fx!J9S+?.
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Gy=Qh!R
Gyvvv=vvvQh!vvvR$vvv(Svvv=vvv+vvvwvvv?|vvv#Gyvvv"vvvJvvv9ShGyvvvtvvvZvvvO*vvvQ@ovvvTvvvAvvvMvvvOe}Cvvv9KG}<vvv(GHGyvvvgvvv9yvvv+vvv?

GyvvGvv(OI,hpvv,G6h!vv?G}Lvv+vvQIvvv}vv9OIEvvvTvv9A|vv#Gyvvtvv}vv9TGyvv}vv"vvTvv(Lpvv,|vvQvvvR@vvOQ*vv>
Gyvv}vvTvvQMGyvv}vvzvvwvv,pvv,<vvzvv+vv}vv(K(Plymouth).hfvv9OI*vvwvv(fGyvv=vvQh!vvRCvvvDvvQsvvTvv9hIhCvvvDvvQ

O*vv}vv(|vv?|vv#Gyvv"vvJvv9SG}YvvqvvQGyvv}vvwvv9pvvrh*vv=vvOj|vvtvv9h|vv?Cvvv=vvQyvvzvvAvv5vvv{.h*vvJvvAvv(jGyvv=vvQh!vvR
Gyvvvqvvv(Svvvqvvv(QjIvvvAvvv)0.5%pvvv(Svvvqvvv(Q|vvv#\vvv}vvv#8%pvvv,Gyvvv=vvvQh!vvvRGyvvvtvvvZvvvO*vvvQj.hyvvv%vvvPG
*vTvAvMvOevvDv+vQG

k
vvav"v(aYvqv9FvJv+v?(Corbel Plates)hvv}vDv=vAv9JyvzvJvGvQhCyv(GMGyvwvTv(I

GyvMvQSv9!v?|vTv=vtv?GyvZv"vhyv}v9yv&|v#LvZv9Fv[O*v}v(|v?h@vJv}v{G}Iv}v9d.vv}v9*vTvAvMvOe
<vvQh!vvRG}yvv(|vv"vv+vv(e(Gyvv"vvJvv9ShG}yvv(|vv"vv+vv(e),h<vvQh!vvRGyvvTvv+vvzvv+vvwvv(f(Gyvv"vvJvv9ShGyvvTvv+vvzvv+vvwvv(f)
h|vgvOfGyv=v"v9Ob(Gunmetals)(Sv=v9FvxGyv"vJv9ShGyvtvZvO*vQhGyvR!vx)pv,|vDv=vAv9JGyvJvGvQ
hpvvv,Gyvvv}vvvwvvv(!vvv9JGyvvv}vvvZvvv=vvv(<vvv?yvvv}vvvtvvv9h|vvvAvvv%vvv9hO*vvv}vvv(|vvvAvvv%vvv9.h*vvv}vvvwvvv#@vvvZvvv"vvv+vvvhSvvv=vvv9FvvvxGyvvv"vvv+vvvwvvv{
hGyvv=vvQh!vvR(Gyvv"vvJvv9ShGyvv"vv+vvwvv{hGyvvR!vvx)yvvzvvJvvZvv(dfvvzvv)E!vv%vv9AGJpvv]vv+vv?|vvZvvtvv(yvv?yvvzvvjvv9*vv?
|"9S=?LZ(Y9

k
yzAQv+=9JGyOGLz+?.

G}SaKGy}]9OIyz}+wQh<9J

|vvv#Gyvvv}vvvTvvvz
q
vvv~<vvv&Ivvv9yvvv+vvv9

k
CfGyvvv"vvvJvvv9ShSvvv=vvv9Fvvvwvvv&$vvv,<vvvWvvvwvvv{_vvv=vvv+vvvgvvv,|vvv(GO|vvv]vvv9OI

yvvvvzvvvv}vvvv+vvvvwvvvvQh<vvvv9J,h<vvvv9yvvvvAvvvv9yvvvv,yvvvv%vvvv9OhQIvvvv+vvvv(jpvvvv,GyvvvvJvvvvOq|vvvv#GyvvvvgvvvvOhiGyvvvv}vvvvwvvvvAvvvvTvvvv=vvvv?|vvvv#
Gyvv}vvTvvAvvWvvqvv+vv9J|vvDvv{(MRSA)

(*)h|vv#Gyvv}vvgvvQhaCf!vvTvv=vv?vvv=vv+vvQI|vv#GyvvgvvOhi@vv"vvAvvWvvQ|vv#
_vvQ*vvuGyvvzvv}vvU,hyvvPyvvxpvv}vv#Gyvv}vv"vv9Svv>Cf@ovvZvv"vvhG}SvvavvKGyvvAvv,@vvgvv}vv{<vv9yvvzvv}vvUvvvv|vvDvv{
|vvtvv9<vv̂G}<vv(GHhyvv(Ivv9JGyvvOpvvhhGyvvZvv"vv9<vv+vvQh|vvqvv9@vv+vvKG \vv9AIOGLvv{Gyvv}vvTvvAvvWvvqvv+vv9J
h|vvQGpvvuGyvvQfvv9*vv?GyvvZvvJvv+vv?G}

o
LvvQivvvv|vv#Gyvv"vvJvv9SChGyvv"vvJvv9SG}YvvqvvQChGyvv=vvQh!vvR<vvO:

k

|#Gyq(:PGy}t9heyzZOCChGy}(GOi+QGy"Wa?G}LQi.

GyQY9U

GSvvAvvMvvOeGyvv}vvZvvQ*vv(fGyvvQYvv9Upvv,@vvRFvv+vvHpvvM
q
vv9Q$vv~hpvv,Yvv"vv9fvv?GyvvzvvJvv9esvv=vv{

5000fv9esv=v{Gyv}v+v;O.hvv9f*vTvAvMvQLpv,CSv=v9!v+v9|v#sv=v{Gyvqv+v"v+vtv+v+v#!vJv(2000sv=v{

Gy}+;O.

(*)@vgv"v,<v9 !vGvz+R*v?(Methicillis-Resistent Staphylococcus Aureus)h$v,@vTv}v+v?@vWv+vQE]C!v(GY|v#

Gy=wA+Q*9GCt9h|?yz}]9OGJGA+(*?(GCAQF~).
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GyAZ"+h

*v(FvOGyvQYv9U<vWvwv{_v=v+vgv,vvMv9|v9JGyvwv=vQ*vAv9J,iv9yv+v"v9(Galena)(vv=vQ*vAv9J
GyvvQYvv9U).@vvWvv}vv{fvv}vvzvv+vv?GyvvAvvZvv"vv+vvh@vvQvvv+vvRGyvvMvv9|vv9J<vv(GSvvavv?GyvvavvJvv#hGyvvAvvgvv(*vv~.Ivv+vvE
*vAv~q@vJv(*v{Gyvwv=vQ*vAv9JEyv)ChvvTv+vO<v(GSvav?GyvAvJv}v+v[,h|v#Cv~*vMvAvRdG}hvvTvGv+v#
|vv#GyvvMvv9eEyvv)|vvgvvOfpvv,pvvQffvv9dm|vvWvvJvv(f<vv9yvvJvvGvvQGyvvGvv+vvQjhpvvJvv~Gyvvwvv(c.h@

o
vvRGd

GyvvWvv(GFvv><vv}vvR*vvO|vv#GyvvAvvwvvQ*vvQGyvvAvv,*vv}vvwvv#Cf*vvtvvz
q
vv{|vv#yvv+vv(!vv?Gyvv}vvgvvOf.*vvAvv~qE!vvAvv9L!vvJvv(

75%|#GyQY9UGy}TAMOep,Gy}}zw?Gy}AJOI<AOh*QGy}(GO.

Yq9FKGyQY9U

*vvAvv~qE!vvAvv9L|vvgvvdvv~Yvvqvv9FvvKGyvvQYvv9Uyvv~SvvtvvrhGyvvwvvTvv(IhGyvvJvvWvv(GJh<vvavv9!vv9J
Gyvv}vvRGQ*vv><vvTvvJvv>Yvvqvv9FvvKSvv}vv+vvwvv?hYvv(:

k
Eyvv)GyvvTvv}vvxGyvv}vvavvzvv(H.h*vvAvv~q@vvZvv"vv+vvh

GyvvvQYvvv9UGyvvv}vvvZvvv=vvv(H<vvv9SvvvAvvv}vvvQGQByvvv+qvvv9
k

,hGyvvvPj*vvv}vvvDqvvv{!vvvJvvv(10%|vvv#Gyvvv}vvv=vvv9Ypvvv,
Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI,|vv#_vvQ*vvuivv}vvQCSvvavv(G!vv?|vvgvvO!vv+vv?(Drum)OhqGQI|vv=vvQqOI<vv9yvv}vv9A

pv,Iv}v9e|v#GyvQYv9UGyv}vZv%v(Qfv"vOOQFv?IvQGQICv9<vAv?.*vAvZvz
q
v>GyvQYv9Ufvzv)

SvavKG}Svav(G!v?h*ovtvWqvQfv"v%v9CCv"v9ALvQhFv%v9|v#GyvZov%v9QI.h*vAv~q\v=vbGyvTv}v9vv?|v#
_vvvQ*vvvu@vvvjvvv+vvv+vvvQSvvvQfvvv?OhQGfG}Svvvavvv(G!vvv?.h@vvvwvvv(fGyvvvZvvvqvvv+vvvJvvv?Gyvvv}vvv"vvvAvvvGvvv?|vvv#Ohf<vvv"vvv+vvv?
Iv=v+v=v+v?|vAv=v9*v"v?Lv(GUG:@vGv9g|vQ@v=vav?<vgv}vzv+v?GyvOhQGfGyvtv+v9Sv+v?.*ovgvQqaGyv}vgv+v9Q(BS

EN 12588: 2006)Yvvqvv9FvvKGyvvQYvv9U<vvTvv}vv9vvv9@vv%vv9<vvO:
k

|vv#!vvdvv9eGyvvQ|vv(RGyvv}vvTvvAvvMvvOe
Svvvv9<vvvvtvvvv9

k
pvvvv,Gyvvvv}vvvv}vvvvzvvvvwvvvv?Gyvvvv}vvvvAvvvvJvvvvOI(GyvvvvGvvvvOhd5.12).h|vvvv9RGyvvvvBYvvvvqvvvv9FvvvvKGyvvvvQYvvvv9U

Gyvv}vvZvv=vv(<vv?<vv9yvvQ|vv{@ovvZvv"qvvh<vv9yvvavvQ*vvtvv?GyvvAvvtvvzvv+vvO*qvv?,h$vv,@vv"vvavv(jfvvzvv)Svvwvv>GyvvQYvv9U

Gyvv}vvZvv%vv(Qfvvzvv)SvvQ*vvQ|vv#GyvvQ|vv9dGyvv}ovvgvvOqyvv%vvPgGyvvjvv9*vv?.h*vvAvv~qGyvvAvvJvvw
q
vv~pvv,Svv}vv9vvv?

GyvvZvvqvv9FvvK<vvTvvJvv>svvavvgvv?|vv#GyvvMvvWvv>fvvzvv)SvvavvKGyvv}vvgvvOfGyvv}vv"vvZvv%vvQ RGyvv?Gyvv}vv(GO
GyvvRGFvvOI.hfvv9OI*vvTvvAvvMvvOeGyvvQYvv9UGyvv}vvZvv=vv(H<vv9yvvQ|vv9d}fvv}vv9dGyvvZvv+vv9!vv?pvv,Gyvv}vv=vv9!vv,
GyvAv9Q*vMv+v?GyvQFv+vTv+qv?pvtvb,Iv+vE*v}vwv#Efv9OI@vOh*vQGyvwvDv+vQ|v#GyvQYv9UGyvtvO*v~pv,
$vvPgGyvvgvv}vvzvv+vv?.hGyvv}vvtvv9SGyvv"vv}vv(PFvv,yvvZvvqvv+vvJvv?GyvvQYvv9UGyvv}vvZvv=vv(H$vv(m 6 x 1.5.

hGyvvTvv}vv9vvv?G:Svv}vv+vv?GyvvO!vv+vv9yvvZvvqvv9FvvKGyvvQYvv9UGyvv}vvTvv"vv(OI<vv9yvvwvv9|vv{hGyvv}vvTvvAvvgvv}vvzvv?pvv,
GyvTvtv(ahGyvwvTv(I$v,25.1mm_v=vtv9

k
yvzv}vgv+v9Q(BS EN 14783: 2006).h*vAvavz

q
v>

GyvAvgv9|v{|vhGyvQYv9Upv,Gyv}v(svhfv"v9*v?|v"v9Sv=v?hPyvx<vTv=v>hRfGyv}v(GOhG}<vMvQI
GyT9|q?GyA,@"AHCC"9AIQs&.
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GyGOhdQs~5.12

GyAT}+?G}hQh<+?

Q|RGyz(fCL]QCYqQCRQbC>QCS(OC<+^<Q@t9[

GyT}9v?G:S}+?(mm)1.251.51.7522.533.5

GyAT}+?p,GC}zw?GCAJOI

Q|(RGyQY9U345678

GyT}9v?G:S}+?(mm)1.321.591.82.242.653.153.55

Gy(RfG S},(kg/m2)151820.425.430.135.740.3

@a=+t9J!}(PF+?

CStrVtuHHHH

CStr|9Fz?HHHH

EvT9AV9s([HH

!(Gsh(Soakers)HH

VvvvvvQGFvvvvvKEIvvvvvwvvvvv9eyvvvvvzvvvvvPQhICh

yz(Qc

HH

OQG<vvR*vv#,Yvv"vvOhb/|vvRQGH

hGOj

HHH

|RQGHhGOj|9F{HH

:(*?GyOQG<R*"9JHH

VvvQGFvvKEIvvwvv9e<vv+#G}SvvavvK

GC9Fz?hGyW9s(y+?

HH

VQGFKEIw9eyz}OGL#HH

GyA5v{
yvvzvvQYvv9UGyvv}vvtvvavv(YIvvO*vvDvv9

k
E!vv%vv9AGJ<vvQqGsvv?,hyvvwvv"vv&*vvqvvtvvO<vvQ*vvtvv&<vvTvvQfvv?pvv,Gyvv%vv(GA
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|vvvh@vvvWvvvw
q
vvv{ivvvWvvv9ACRQbQ|vvv9Oj|vvv#vvvvQ<vvv(!vvv9Jhvvvv=vvvQ*vvvAvvv9JGyvvvQYvvv9U.hpvvv,GyvvvdvvvQha

GyvQ_v=v?@vdv%vQQhGSv><v+v]v9A|v#vvQ<v(!v9JGyvQYv9U,h$vPGsvO*vwv(fiv+vQ|vtv=v(dpv,
G vvvTvv9A|vv#Gyvv"vv9Ivv+vv?GyvvGvv}vv9yvv+vv?vvv}vv9C!qvv&*vvTvv=qvv><vvgvv̂GyvvzvvavvNyvvzvv}vv(GOGyvv}ovvGvv9hQI.h*vv}vvwvv#
|vv"vvh$vvPGGyvvAvvzCvv+vvQ<vvAvvavv=vv+vvuR*vvBGyvvZvvOC(Patination Oil)fvvzvv)GyvvQYvv9U<vvgvvOCf*vvAvv~q

EYv;Iv&.hfv}v(|v9
k

*vwv(fGyvQYv9U|vtv9h|v9
k

yvzvAv5vv{<vTv=v>GyvJv}v9*v?GyvAv,*v(pvQ$v9GyvjvWv9A
ivv+vvQGyvvtvv9<vv{yvvzvvPh<vv9f,hyvvwvv#*vvAvv~GyvvAvv5vvv{|vv#svv=vv{G}Ivv}vv9VGyvvgvv]vv(*vv?.hsvvO*vvJvvOK
GyvvvAvvv5vvvv{|vvv#FvvvQ*vvv9f|vvv+vvv9gG}|vvvavvv9QGyvvvJvvv}vvv]vvv+vvv?|vvv#GyvvvavvvJvvv9yvvv>(Mosses)hG}Vvvv"vvv+vvv9J

(Lichens);h*vvv"vvv=vvvjvvv,@vvvqvvv9OjGyvvvAvvv}vvv9S|vvvhG}LvvvWvvv9HGyvvvQ_vvv=vvv?Lvvv9Yvvv?Gyvvv=vvvzvvv(WhLvvvWvvv>

GyvvTvv9L(Teak)hG}QRGyvvjvvQ<vv,G}Ivv}vvQ,hPyvvx<vv9SvvAvvMvvOGehQbGyvv=vv"vv9ACh_vv;AGyvvtvv9Q.
vv}v9svO*vTv=qv>GyvAvwv9CvrGyv}vJvZv(Q@vJvBYvqv+vJv?GyvQYv9U@v5vv;

k
vv=v+vQG

k
,yvPyvx*vGv>

Gyvvv"vvvdvvvQpvvv,@vvv(pvvv+vvvQGyvvvAvvv%vvv(*vvv?Gyvvvwvvv9pvvv+vvv?@vvvJvvvBG}Q\vvv+vvv?(Decking)GyvvvAvvv,@vvvTvvv"vvvOGyvvvQYvvv9U.

h*vvGvv>GyvvAvvJvvtqvvu|vv#!vvtvv9WGyvv"vvOiyvv]vv}vv9ffvvOeIvvOhKGyvvAvvwvv9Cvvr,hCf:*vv=vvtvv)Gyvv"vvOi
|vvJvvZvv(QG

k
@vvJvvBYvvqvv+vvJvv?GyvvQYvv9Upvv,Cjfvv}vv{FvvO*vvOCh@vvGvvO*vvO.hfvv}vv(|vv9

k
,*vvwvv(f

GyvQYv9U|vTvAvtvQqG
k

pv,|vgvdv~C!v(GYGyvAvQ<v?,hyvwv"v&*vAvgvQVyvzv%vGv(e|v#sv=v{G}Iv}v9V

OGLvv{<vvtvv9*vv9GyvvMvv=vvE(pvvJvv~Gyvv}vvTvvAvv"vvtvvgvv9J(Peat))hGyvvQ|vv9O.h!vv9OQG
k

|vv9*vvJvvOKGyvvAvv5vvv{
Gyvwv%vQ<v9Fv,fv"vO|v9*vwv(fGyvQYv9Ufvzv)G@vZv9d|vh|vgv9OfCLvQi,h|vhPyvx*v"v=vjv,Cf
:*vvvTvvvAvvvMvvvOeG}yvvv(|vvv"vvv+vvv(e<vvv9:VvvvAvvvQGc|vvvhGyvvvQYvvv9UOGLvvv{Gyvvv=vvv+vvv8vvv9JGyvvv=vvvJvvvQ*vvv?.h*vvvJvvvOK
GyvvAvv5vvv{C*vv]vv9

k
<vv+vv#|vv"vvAvvGvv9JG Svv}vv"vvBGyvv=vv(Q@vv;!vvOjChGyvvGvv+vvQGyvvQ_vv=vv?hGyvvQYvv9UCCvv"vv9A

fv}vzv+v?GyvAvGvqv+vr,h<v9yvAv9yv,,pv,GyvdvQhaGyvAv,*vwv(fpv+v%v9GyvAvGvqv+vr<vav+v8v9
k

,*v"v=vjv,fvRd
GyQY9Uf#GyMQS9!?<a=t?|#_;AGyt9Q.

GyAg>hGyRIr

|vv#CFvv{|vv"vvhpvvWvv{GyvvAvvgvv>(Fatigue Failure)Gyvv"vv9Fvv~fvv#GyvvAvv"vv9hHGyvvJvvQGQjCh

GyvvRIvvr,Cj@vv}vvO
q

OGyvv}vvgvvOf@vvJvvB@vvzCvv+vvQhR!vv&GyvvPG@vv,fvvzvv)|vvOipvvAvvQGJ_vv(*vvzvv?|vv#
GyvR|v#,|v#Gyv]vQhQj\v}v9fCf@vwv(f|vtv9Sv9JGyvZvqv9FvKhGyvTv}v9vv9JhGyv}vDv=qvAv9Jhpvtv9

k

yvzv"vZv9FvKGyv}vtvOq|v?|v#sv=v{Fv}vgv+v?Yvqv9FvKGyvQYv9Upv,vvAv+v=v9@v%v~GyvAvtv"v+v?.Iv+vE*vGv>
Cf*vwv(fGyv}vgvOfIvQGpv,GyvJvQvv?!vTv=v+qv9

k
|vh@vjv+vQGJOQFv?GyvJvQGQI,<vJv+vE:@vAvQv

q
vR

G Fvvvv%vvvv9OGJGyvvvv}vvvvAvvvv"vvvv9h<vvvv?pvvvv,|vvvv"vvvv9_vvvvuYvvvvjvvvv+vvvvQI|vvvv}vvvv9*vvvv|OjEyvvvv)@vvvv}vvvvRqb@vvvvgvvvv>(Fatigue

Fracture)!v%v9Fv,.hyvAvGv"qv>Pyvx*v}vwv#GSvAvMvOGe_v=vtv?pvZv{@vJvAv+v?|v#GyvGv+v(@vwvTvAv9*v{
(Geotextile).Ef

q
E\v9pv?Gyv"vJv9S<v"vTv=v?0.06%yvzvQYv9UGyv"vtv,<v"vTv=v?99.9%@v%vP

q
H
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GyvvvAvvvQvvvv+vvv>Gyvvv=vvvzvvv(Qj|vvv}vvv9*vvvgvvvavvv,|vvvtvvv9h|vvv?@vvvgvvv>E\vvv9pvvv+vvv?|vvv#OhfLvvvTvvv9QIvvvv=vvv+vvvQIpvvv,
Gyvvv}vvvavvv9hfvvv?.h*vvvAvvvJvvvwvvv~Gyvvv}vvvgvvv+vvv9Q(BS EN 12588: 2006)pvvv,Osvvv?pvvv,@vvvQvvvv+vvv=vvv?Yvvvqvvv9FvvvK

GyQY9U.

GyATt+r<9yQY9U

*vvAvvavvz
q
vv>GyvvAvvTvvtvv+vvr<vv9yvvQYvv9U_vv=vvtvv?@vvzSvv+vvUSvvqvvzvv+vv?|vvAvv(GYvvzvv?|vvzvvTvv9A.hfvv}vv(|vv9

k
,

@vvgvvAvv}vvO|vvtvv9Svv9J|vvGvv9RGyvvZvvqvv9FvvKfvvzvv)$vv"vvOSvv?GyvvTvvavvKhSvv}vv9vvv?GyvvQYvv9UGyvv}vvTvvAvvMvvOe

(GyvvWvvwvv{5.26).pvvqvv,GyvvTvvtvv(aGyvv}vvTvvavvJvv?(PGJGyvv}vv+vv{IvvAvv)�10)@
o
vv"vvqvvPGyvv(Yvv;J

fvvv}vvv(|vvv9
k

fvvvzvvv)Vvvvwvvv{yvvvqvvv9FvvvrIvvv(d!vvv(i|vvv#GyvvvMvvvWvvv><vvv9@vvvGvvv9gG:!vvvJvvvOGQ|vvvhO|vvv9fvvv9J
<vvvv9:@vvvvGvvvv9gG}pvvvvtvvvv,.C|vvvv9pvvvv,G}SvvvvavvvvKGyvvvv}vvvv9Fvvvvzvvvv?(<vvvv+vvvv#�10h�80),pvvvv+vvvv}vvvvwvvvv#Cf@vvvvwvvvv(f
Gyvv(Yvv;JGyvvAvv,<vv9@vvGvv9gG:!vvJvvOGQyvvqvv9Fvvr<vv"vv(i|vv#GyvvMvvWvv>ChFvv(pvv9A|vvhG}_vvQGa

Gyv}vAvQGvv=v?|vgvAvQ\v?
k

G:!vJvOGQ,E:}Sv=v9HFv}v9yv+v?,fv"vO$v9@ovtvTv~Gyv}vGv9RGJ<vO|v9fv9J.

h@
o
vvTvvAvvMvvOeGyvvJvv(GVvv,(Welts)fvv"vvO|vv9@vvwvv(fGyvv}vv+vv(dVvvO*vvOI,h@vvwvv(fLvvavv(WG:yvvAvv8vv9e
Gyvv(Gsvvqvv?|vv;Fvv}vv?fvv"vvO|vv9*vvwvv(fGyvv}vv+vv{CvvvDvvQ|vv#�80(GyvvWvvwvv{5.27).h@vvwvv(fGyvv}vvDvv=qvvAvv9J
fvv=vv9QIfvv#|vvTvv9|vv+vvQh|vv;svvb|vv#Gyvv"vvJvv9SChGyvvqvv(:PGyvv}vvtvv9heyvvzvvZvvOCOGLvv{Gyvvzvvqvv9FvvrCh
GyvJv(GVv,ChLvav(WG:yvAv8v9eGyvtv9Fv}v?.vv}v9*v}vwv#@vWvwv+v{GyvQYv9UCh@v(Fv+v%v&<vzVvwv9d
|vvMvvAvvzvvqvv?vvv(!vv&|vv9OIfvv9yvv+vv?Gyvv}vvavv9hfvv&hPyvvx<vv9SvvAvvMvvOGeCOhGJ|vvAvvMvvZvvZvv?<vv}vv9pvv,Pyvvx
fvvvZvvv9GyvvvAvvv(Fvvv+vvv&hGyvvv}vvvavvvQsvvv?GyvvvMvvvWvvv=vvv+vvv?.h*vvv"vvvavvv(jyvvvJvvv9eGyvvvQYvvv9UChIvvvQsvvv&fvvvzvvv)hYvvv{
GyvvvQYvvv9U|vvvhGyvvvQYvvv9U<vvv9SvvvAvvvMvvvOGe|vvv(GOE\vvv9pvvv+vvv?yvvvGvvvgvvv{Gyvvv(Yvvvzvvv?CSvvv}vvvx|vvv#Gyvvv}vvv(GO
Gy}G9hQI<}tOGQGyDzE.

h*vv(\vvK|vvZvv"vvhOG*vvqvvO|vv+vvzvv(Q(David Mellor)}OhGJGyvv}vv9FvvOIpvv,$vv9CvvQSvv9L,
O*vvvQ<vvv+vvvWvvv9*vvvQ(Hathersage, Derbyshire)(GyvvvWvvvwvvv{9.14,GyvvvqvvvZvvv{9),SvvvtvvvrQYvvv9U

|vqvZv{@vtvzv+vO*v9
k
.*vTvAv"vOGyvQYv9UPhGyv(Yv;JGyv}vzvqv(pv?fvzv)!v(iLvWv=v+v?fvzv)SvavK

|vvAvvOQL|vvZvv"vv(Y|vv#Yvv"vv9O*vvu|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvUGyvv}vvgvvRhd|vvGvv%vvOIGyvvtvvWvvQIh|vvTvv=vvtvv?

GyvvZvv"vvh,h|vvTvvAvvO
q
svv?yvvAvv"vv9Svv>GyvvAvvZvv}vv+vv~GyvvWvvgvv9fvv,.h@vv~qSvv"vvO$vvPgGyvv(IvvOGJEyvv)SvvzvvTvvzvv?

|v#GyvGv}vzv(!v9JGyvqv(:P*v?GyvMvqv+vqv?Gyv(RfhGyv}vQ<v(_v?pv,|vJv+vav%v9<vJvzvtv?VvOqpv(:P*v?,
h<vvv9yvvvqvvv9!vvv(SGyvvv}vvvQvvvvRj<vvvGvvv}vvvzvvv(fIvvvzvvvtvvv,.h*vvvJvvvQbGyvvvQYvvv9UIvvv(dGyvvv}vvvJvvv+vvvbyvvv]vvv}vvv9f
G Ivwv9eGyvQCSv,.h*v(\vKGyvWvwv{5.27SvavJv9

k
VvO*vOG:!vJvOGQ|v#OhfGyvJv9Fv?Eyv)

O|q9f9J.
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(GyWw{5.26)CStrQY9U@tz+O*?.

(GyWw{5.27)StrQY9U@tz+Oj.GCt9hd:!(Qp(yx(Norfolk)yZq9FKGyQY9U.

GyZ(QI:<{Pf|#=g+?|t9h[GyQY9U.
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GywT(I<Zq9FKGyQY9U

@

o
vv}vvzvv,Svv}vv9vvv?GyvvQYvv9UGyvv}vvTvvAvvMvvOepvv,G vvvTvv9AGyvvAvv=vv9fvvOG}svvZvv)<vv+vv#Gyvv(Yvv;J

Gyvvgvv}vv(O*qvv?hGyvv}vvTvv9pvv?<vv+vv#G}_vvQGaGyvv}vvAvvQGvvv=vv?.hsvvO@vvwvv(fGyvv(Yvv;JGyvvgvv}vv(O*vv?yvvqvv9Fvvr
<vv"vv(i|vv#GyvvMvvWvv>ChIvv(GT

m
,hCIvv+vv9!vv9

k
Lvvavv(WGyvvAvv8vv9ehGsvvqvv?Chyvvqvv9FvvrFvv(pvv9A,Ivv+vvE

*vvvvwvvvv(fLvvvvavvvvQG}\vvvvQGQGyvvvv}vvvv9O*qvvvv?|vvvv#GyvvvvTvvvv;yvvvv~|vvvv%vvvv}vvvv;
k
.h*ovvvvgvvvvzvvvvuGyvvvvQYvvvv9U<vvvv}vvvvTvvvv9|vvvv+vvvvQ

|v#G}fvzv)h*vAvQc@vTv9|vKyvzvJvQvv?GyvJvQGQ*v?Eyv)OGLv{hYv;JGyvAvQGvv><vgvQVIvAv)
6mm.

*v}vDqv{GSvAvMvOGeCyv(GMG vvTv9AGyv}vTv=vtv?GyvAvWvwv+v{PGJGyv(Fv&Gyv}vzv=qvU<v9yvQYv9U

Vvwv;
k
<vO*v;

k
|v#GyvwvTv(I<v9yvQYv9U,Iv+vE*vAv~q@vQvv+v=v%v9<vgvOPyvxfvzv)hGFv%v?Gyv}v=v"v)

(GyvvWvvwvv{5.28).hfvv9OI,*vvTvvAvvMvvOeGyvvMvvWvv>Gyvv}vvgvv9vvvU<vvTvv}vv9vvv?25mm|vv#GyvvZvv"vvr
GyvvMvv9QFvv,Gyvv}ovvjvva

q
vv)<vvavv=vvtvv?|vv#GyvvQYvv9USvv}vv9vvvAvv%vv980.1Ch24.2mm(Q|vvR4ChQ|vvR

5).*vAv~q@vDv=v+vBG}yv(GMfvzv)|vTv"vO$v+vwvzv,|v#GyvMvWv>Gyv}vjva
q
v)hFv%v&<v9yvQYv9U|vh

@vvQcpvv9Yvv{<vvgvvQV25mmyvvzvvJvvQvvv?GyvvJvvQGQ*vv?.h@
o
vv(\qvvKGyvvAvvqvv9Yvv+vv{Gyvv}vvgvv+vv9Q*qvv?pvv,vvv(O

|}9QS?Gy}%"?PjGyZz?. (BS 6915: 2001)

<;WGyQY9U

*vvvvAvvvv]vvvvKGSvvvvAvvvvMvvvvOGe|vvvv=vvvvAvvvvwvvvvQyvvvvzvvvvQYvvvv9Uvvvvv}vvvv9OI@vvvvTvvvvtvvvv+vvvvrpvvvv,svvvv9fvvvv?$vvvv9<vvvvQOGVvvvv9*vvvvQ
(Haberdashers)pvv,yvv"vvOf(GyvvWvvwvv{5.29).Ivv+vvE*vvAvv}vv+qvvRGyvv}vv=vv"vv)PhGyvvavv9<vvtvv+vv#,GyvvPj

Vvvvv+qvvvvOIvvvv(dpvvvv"vvvv9A,<vvvvwvvvvTvvvv(ISvvvvtvvvvqvvvv&<vvvv=vvvv;W|vvvv#GyvvvvQYvvvv9Ufvvvvzvvvv)Vvvvvwvvvv{G}yvvvv}vvvv9S.@vvvv~q

@vvWvvwvv+vv{Gyvv(IvvOGJGyvvqvvQO*vv?|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvUGyvv=vvJvvQjfvvzvv)Vvvwvv{G}yvv}vv9S<vvz<vvgvv9O
m 1 x 1.5h@vv~q@vvzvv=vv+vvUvvv{

t
|vv"vv%vv9<vv(Qsvv?|vvhGyvvQYvv9U,h!ovvqvvPJIvvWvv(GJ(Flashing)

fz)I9pA+#y5Iw9e@JBG}y(GMGygz+9.

|vv"vvKG Pf fvv9OIE!vvAvv9L|vvtvvAvvavvqvv9J|vv#Gyvv}vvgvv+vv9Q(BS 6915: 2001)|vv#svv=vv{|vvgvv%vvO
Gy}g9*+QGy=Q*a9!+?
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(GyWw{5.28)Cy(GMvT(ILW=+?<(F&|#GyQY9U.
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(GyvvWvvwvv{5.29)GyvvAvvTvvtvv+vvr<vv=vv;WGyvvQYvv9Uvvvvsvv9fvv?$vv9<vvQOGVvv9*vvQ(Haberdashers)pvv,yvv"vvOf.GC%vv"vvOSvv(f
GCg}9Q*(f:$(<w"R(Hopkins).GyZ(QI:<{Pf|#=g+?|t9h[GyQY9U.

GyJW(GJ

*vvvgvvvOqGyvvvQYvvv9U<vvvTvvv=vvv>|vvvavvv9hfvvvAvvv&hO*vvv}vvv(|vvvAvvv&|vvv9OI|vvvDvvv9yvvv+vvv?yvvvAvvvWvvvwvvv+vvv{Gyvvv}vvvRGQ*vvv>
h<vvvavvv9!vvv9@vvv%vvv9,hyvvvqvvv9JPQiGyvvvGvvv}vvvzvvv(!vvv9J(Ridge)h!vvvtvvv9WGyvvvAvvvtvvv9AGyvvvTvvvtvvv(a|vvvhGyvvvGvvvOQGf

(Hip),h|vvGvv}vv(fvv?vvv9|vvzvv?|vv#GyvvJvvWvv(GJGyvv}vvgvv+vv9Q*vv?hGyvvMvv9Yvv?,<vv}vv9pvv,PyvvxCfvv}vv9d
GyvvR*vv"vv?GyvvAvv,@vvgvvRRSvv}vv9JGyvvAvvZvv}vv+vv~.hpvv,|vvgvvdvv~@vvavv=vv+vvtvv9JGyvvJvvWvv(GJ*vvAvv~qGSvvAvvMvvOGe

Yvvvvqvvvv9FvvvvKGyvvvvQYvvvv9U80.1Ch32.1Ch24.2mm(Q|vvvv(R5.3),|vvvvDvvvv=qvvvvAvvvv&<vvvv9yvvvv"vvvvJvvvv9SCh

<9yq(:PGy}t9heyzZOChGyQY9U!qT&CI+9!9
k
.

Yq9FKGyQY9UGy}az+?<9}vQ*z+x

*vvvAvvv~qE!vvvAvvv9LYvvvqvvv9FvvvKGyvvvQYvvv9UGyvvv}vvvavvvzvvv,<vvv9}vvvvQ*vvvzvvv+vvvxIvvvTvvv>Gyvvvavvvzvvv>,h<vvv9}yvvv(Gf
Gyvvvv}vvvvgvvvv+qvvvv9Q*vvvv?G}<vvvv+vvvv̂hG}

n
QrOohnGRjGyvvvvQ|vvvv9Oj(Slate Grey)hGyvvvv=vvvv"vvvv,GyvvvvOGvvvvv#hGyvvvvqvvvvMvvvv9Qj

(Terracotta)yvv;SvvAvvMvvOGepvv,GyvvJvvWvv(GJGyvv}vv"vvTqvvtvv?G}yvv(Gf.h*ovv"vvAvvHGyvvQYvv9UGyvv}vvavvzvv,
Gyvvvvvv}vvvvvvzvvvvvv(fPhGyvvvvvvTvvvvvv}vvvvvv9vvvvvvv?80.1mm(Q|vvvvvvR4)<vvvvvvgvvvvvvQV250h450h300h600mm.

h@
o
vvvtvvv(yvvv>Gyvvv}vvv(GO<vvv9yvvvAvvvWvvvwvvv+vvv{vvvv}vvv9pvvv,Yvvvqvvv9FvvvKGyvvvQYvvv9UGyvvv}vvvgvvv+vvv9Q*vvv?,hpvvv,Gyvvv}vvv(Gsvvvh
Gy}zJ(|?*}w#EY;MO$9fGy}gOfGyQ|9OjGy}wW(aEPGyReG}|Q.
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GyR!x

vv9fGyvR!vx|vgvQhpv9
k

fv"vOGyvQh|v9fvvTv=v+vwv?Gyv"vJv9SG}YvqvQ,hyvwv#yv~*vAv~E!vAv9Fv&
Yvv"vv9fvv+vv9

k
IvvAvv)|vv"vvAvvZvvrGyvvtvvQfGyvvDvv9|vv#fvvWvvQ,hyvv~*vvwvv#Vvv9FvvhG:SvvAvvgvv}vv9dpvv,Gyvv}vv=vv9!vv,

IvAv)GyvtvQfGyvAv9SvhfvWvQ.h*vqvtvOSvavJv&Gyv}vtvav(Y<vQ*vtv&<vTvQfv?h*vAvJv(dEyv)GyvQ|v9Oj
Gyvqv9@vK!vdvQG

k
yvAvWvwv+v{ivWv9A|v#vvQ<v(!v9JGyvR!vxG}Sv9Sv+v?(Patina).hGyvR!vxsv9Spv,

OQFvv9JGyvvJvvQGQIGyvv}vvJvv+vvavv?h$vvXfvv"vvO|vv9*vvwvv(f<vv9QOG
k
.hyvvPyvvx*vv"vv=vvjvv,C:*ovvgvv}vv{<vv&pvv,

OQFvvv9JIvvvQGQICsvvv{|vvv#10OQFvvv9J|vvv8vvv(*vvv?|vvv#Ohf@nvvvJrvvv}pvvv+
nvvv?|vvvTvvv=vvvtvvv?,h*vvv"vvv=vvvjvvv,Cf:

@TAMOeYO|9JCt+z?p,f}z+9J@Ww+z&<9yJ",hGya,.

GyAZ"+h

*vv(FvvOGyvvR!vvx<vvWvvwvv{_vv=vv+vvgvv,vvvMvv9eGyvvwvv=vvQ*vvB,vvv=vvQ*vvBGyvvR!vvx(Zinc Blende).

h*vAv~@vQvv+vRGyvMv9eCh:
k

h|v#Cv~*ovJv}v[yv+v"vAvHChvvTv+vOGyvR!vx.h<v{\v9pv?GyvqvJv~*vAvJv(d
ChvvTv+vOGyvR!vxEyv)|vgvOf*v"vavzvuvv=vMv9Qh|v#Cv~*ovwvDvr.h*v"vAvHGyvR!vxGyvgv9yv,GyvGv(OI
<vv(GSvvavv?GyvvAvvJvvzvv+vv{Gyvvwvv%vvQ<vv9Fvv,yvv}vvJvvzvv(dvvv=vvQ*vvAvv9JGyvvR!vvxGyvv"vvtvv,.h*vvZvv"vvrGyvvR!vvxhpvvtvv9

k

y"t9h@&v}9$(|JOOp,Gy}g+9Q(BS EN 1179: 2003)(GyGOhd5.13).

h*vvTvvAvv%vvzvvx|vv9*vvtvvQH|vv#3610(kwh)|vv#Gyvvavv9svv?pvv,G !vvAvv9LG}hyvv,yvvavv#hGIvvO
|#GyR!xGyZq9FJ,.hyw#,*A~@Oh*Q!T=?v=+QI|#$PGGy}gOf.

GyGOhdQs~5.13

Z5 Z4 Z3 Z2 Z1 OQF9JGyAZ"+r

5.98 5.99 95.99 99.99 995.99 (%)IA(iGyR!x

CS(O CRQb CL]Q CYqQ C<+^ Q|RGyz(f

Yq9FKGyR!x

*vvAvv~q@vvZvv"vv+vvhYvvqvv9FvvKGyvvR!vvxfvv#_vvQbGyvvZvv>Gyvv}vvAvv(GYvv{hGyvvOQpvvzvv?pvv,|vvGvv}vv(fvv?
|vv#GyvvTvv}vv9vvv9J(GyvvGvvOhd5.14)h<vvgvvQVyvvqvv9FvvrIvvAvv)1000mmvvvJvvOCsvvZvv).GCvv"vv9f
|vv#Gyvv}vv"vvAvvGvv9JGyvv}vvgvv+vv9Q*vv?$vv,Gyvv}vvgvvOfGyvv"vvtvv,(99.995%R!vvx)hSvv=vv+vvwvvAvv&Gyvv"vv9@vvGvv?fvv#
E\vv9pvv9JYvvjvv+vvQI|vv#GyvvAvv+vvAvv9!vv+vv(ehGyvv"vvJvv9S(fvvzvv)Svv=vv+vv{Gyvv}vvDvv9d<vv"vvTvv=vv?0.06%h<vv"vvTvv=vv?

0.08%vvvJvvOCO!vv),fvvzvv)GyvvAvv(Gyvv,).h@vvgvvO
q

dfvv}vvzvv+vv?GyvvOQpvvzvv?Gyvv%vv+vvwvv{Gyvv=vvzvv(Qj,Lvv9Yvv?
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pvv,Gyvv}vvgvvOfGyvv"vvtvv,,hyvvwvv#$vvPG:*vv|CvvQpvv,Gyvvgvv}vv{pvv,GyvvZvvqvv9FvvK.h@vvJvvTvv#GyvvTvv=vvwvv?G}OGA
<v9yv"vTv=v?yvzv}vAv9!v?h|vtv9h|v?GyvRIvr,hyvwv#C*v]v9

k
*vTv}vK|vgv9|v{GyvAv}vOOGyvJvQGQjGyv}vMvqv̂

<v"v9ASvtvr*vZv{|vGv9RgEyv)10m,Chpv,Iv9:J|vgv+v"v?*vZv{Eyv)16mpv,Gyvav(d,
@vv=vvgvv9

k
:fvvAvv=vv9QGJ@vvZvv}vv+vv}vv+vv?,<vv}vv9pvv,PyvvxfvvQVGyvv}vvGvv9R.h*vv}vvwvv#_vv,ChIvv"vv,Svv=vv+vvwvv?

GyvvvR!vvvxhGyvvv"vvvJvvv9ShGyvvvAvvv+vvvAvvv9!vvv+vvv(e(BS EN 988: 1997) !vvvAvvv9LCyvvv(GMG vvvvTvvv9AGyvvv}vvvAvvvWvvv9<vvvwvvv?
yvzvAvQvv+v=v9JGyvQCSv+v?hG}pvtv+v?ChGyv}v9Fvzv?.h*v}vwv#Gyvgv}v{<v9yv+vO<vwv;Gyv}vgvOfGyv"vtv,hSv=v+vwv?
GyvvAvv+vvAvv9!vv+vv(epvv,OQFvv?IvvQGQIGyvvjvvQpvv?OhfCf*vvtvvTvv).hGyvvTvv}vv9vvv?G:Svv}vv+vv?GyvvO!vv+vv9yvvTvv=vv+vvwvv?
GyvvvR!vvvxGyvvv}vvvJvvv}vvv(yvvv?PG@vvv+vvv9

k
hpvvvtvvv9

k
yvvvvvvvzvvv}vvvgvvv+vvv9Q(BS EN 14782: 2006)hyvvvTvvvtvvv(ahEvvvvTvvv9AGJ

GyvvvR!vvvxGyvvv}vvvTvvv"vvv(O<vvv9yvvvwvvv9|vvv{hpvvvtvvv9
k
yvvvvvvvzvvv}vvvgvvv+vvv9Q(BS EN 14783: 2006)$vvv,6.0mm.@vvv~

GSvvAvvMvvOGeSvv=vv+vvwvv?GyvvR!vvxhGyvv"vvJvv9ShGyvvAvv+vvAvv9!vv+vv(epvv,E\vv9pvv?hIvvOIEyvv)|vvGvv}vv(fvv?Gyvv}vv=vv9!vv,
G}!vv+vvtvv?GyvvAvv,@vvWvvwvv{Fvv9|vvgvv?vvv9|vv=vvQOL,|vvQvvvRGyvvgvvzvv(eGyvvQ*vv9\vv+vv?,|vv#svv=vv{Gyvv}vv%vv"vvOSvv+vv#
Gy}g}9Q*+#v(y+"9fEOhGQO(Edward Cullinan Architects)(GyWw{5.30).

GyGOhdQs~5.14

GyvvvvvTvvvvv}vvvvv9vvvvvv?G:Svvvvv}vvvvv+vvvvv?

(mm)

6.065.07.08.00.120.150.1

Gy(RfG:S},8.106.82.78.52.76.88.10

(GyvvWvvwvv{5.30)GyvvvAvvvTvvvtvvv+vvvr<vvvTvvv=vvv9FvvvxGyvvvR!vvvxvvvv|vvvQvvvvRGyvvvgvvvzvvv(eGyvvvQ*vvv9\vvv+vvv?<vvvGvvv9|vvvgvvv?vvvv9|vvv=vvvQOL.GC%vvv"vvvOSvvv(f
GCg}9Q*(f:EOhGQOv(y+"9f(Edward Cullinan).Y(QI:BQCQy+(!R(Arthur Lyons).
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YOCGyR!x(iW9AGygAu)

*vqvtvOGyvR!vxGyv=vQqGb<vQ*vtv&pv,Gyv%v(GA!vAv+vGv?@vWvwv{ivWv9AQsv+vu|v#G}hvvTv+vO,
GyvvPj*vvAvvJvv(qd<vvTvvQfvv?Eyvv)vvvQ<vv(!vv9JGyvvR!vvxG}Svv9Svv+vv?<vvqvvgvv{Gyvv}vv+vv9ghCvv9!vv,ChvvvTvv+vvO
GyvvwvvQ<vv(f.Cvv~*vv}vv"vvhivvWvv9AGyvvgvvAvvu$vvPGGyvv}vvR*vvO|vv#@vvO$vv(QGyvvTvvavvK.hyvvzvvR!vvxGyvvgvv9Oj
ivvWvv9AfvvAvvuCRQbQ|vv9Oj,CpvvAvvK|vv#PyvvxGyvvMvv9U<vv9yvvZvvqvv9FvvKGyvvTvv=vv9Fvvwvv+vv?,yvvPyvvx
*vv"vv=vvjvv,Cf:*vvAvv~Lvvzvvbvvv;Gyvv}vv9O@vv+vv#pvv,!vvqvvUGyvv=vv"vv9A.h@vvAvv(pvvQGyvvTvv=vv9FvvxGyvv}vvGvv(GI
|vvTvv=vvtvv9

k
EPGvvv9!vvB$vv"vv9cIvv9Fvv?Eyvv)SvvavvKQ|vv9Ojpvv9@vvKChCQOhGRj|vvgvvAvvu.*vvgvvAvv}vvO

fv}vQGyvR!vx<vWvwv{|v=v9VvQfvzv)GyvTv}v9vv?.h*v"v=vjv,Cf*vOheSvtvr<vTv}v9vv?8.0mm

|vvvO
q
I40fvvv9|vvv9

k
pvvv,cvvvQhaGyvvv}vvvOf,pvvv,Ivvv+vvv#svvvO@vvvOhe!vvvqvvvUGyvvvZvvvqvvv+vvvJvvv?yvvv}vvvOI60

fv9|v9
k

EPGGSvAvMvO|vBvv{vvTv9A|vjvTv(d!vdv+vr<v(GSvav?Gyv}vavQ.h*vZv{Gyvgv}vQGyv}vAv(svh
yvvTvv=vv+vvwvv?GyvvAvv+vvAvv9!vv+vv(ePGJGyvvO*vv}vv(|vv?Gyvv}vvJvvTvv"vv?vvvDvv+vvQG

k
Eyvv)100fvv9epvv,Gyvv=vv+vv8vv?GyvvQ*vvqvv+qvv?

GfA}9OG
k

fz)|+{GyAa=+u.

Yq9FKGyR!xGy}az+?<9yzwQ

*ovvgvvavv,E!vv%vv9AyvvwvvQGyvv=vv(yvv+vvTvvAvvQGyvv}vvgvv9yvvHIvvQGQ*vv9
k

hGyvv}vv"vvqvvPfvvzvv)GyvvR!vvxpvv,Gyvv}vvgvv}vv{
<vvvTvvv}vvv9vvvv?mm 25|vvvGvvv}vvv(fvvv?|vvv#Lvvv+vvv9QGJG}yvvv(Gf,|vvv#G}<vvv+vvv̂hGyvvv=vvv"vvv,hGyvvvqvvvMvvv9Qj
hG}Ivv}vvQhG}Lvv]vvQGyvvQ|vv9OjhG}RQb.h*vvWvv}vv{Gyvvavv;AGyvvgvv]vv(jGyvv=vvO*vv{G}vvvQ*vvzvv+vvx
hGyvv=vv(yvv+vvTvvAvvQhSvv+vvzvv+vvwvv(fGyvv=vv(yvv+vvTvvAvvQhpvvzvv(Q*vvOGyvv=vv(yvv,pvv+vv"vv+vv{h|vvTvvAvvJvvzvv>(PVC) (PVC

Plastisol)hpt9
k

yz}g+9Q(BS EN 506: 2008).

GyA5v{

:*v"v=vjv,Cf*vTvAvMvOeGyvR!vx<vAv}v9S|vhGyv"vJv9S,ChIv+vE@vZvQa|v+v9gG}|vav9Q
|vvvv#Gyvvvv"vvvvJvvvv9SChSvvvv=vvvv9Fvvvvwvvvv&Eyvvvv)GyvvvvR!vvvvx.ivvvv+vvvvQC!vvvv&*vvvv}vvvvwvvvv#GSvvvvAvvvvMvvvvOG|vvvv&<vvvv9yvvvv}vvvvWvvvv9Qvvvvv?|vvvvh
G}yvvv(|vvv"vvv+vvv(e.fvvv"vvvOG:@vvvZvvv9d|vvvhGyvvvqvvv(:PChGyvvvqvvv(:PGyvvv}vvvtvvv9heyvvvzvvvZvvvOC*vvvGvvv>Cf*vvvwvvv(f
GyvvR!vvxGyvvgvv"vvZvvQGyvvQFvv+vvTvv,yvv}vv"vvhBCvv9QGyvvAvv5vvv{Gyvv}vv%vv}vv?.h*vv}vvwvv#Cf@vvTvv=vv>Ivv(GaGyvvqvv(:P
Gyvv}vvjvvzvvqvv#Gyvv}vvtvvavv(fvv?hivv+vvQGyvv}vvJvv}vv+vv?<vvtvvhYvvOCsvv=vv+vvJvv?*vvGvv>@vvGvv"vv=vv%vv9.hEPG<vvtvv,GyvvGvv9!vv>
GyvvTvvqvvzvv,|vv#Yvvqvv9FvvKGyvvR!vvxQ_vv=vv9

k
<vvTvv=vv>GyvvAvvwvv9CvvryvvqvvAvvQGJ_vv(*vvzvv?|vv#GyvvR|vv#*vvJvvOK

GyvAv5vv{fvzv)Vvwv{!vMvQ,|v}v9*vTv=v>GyvqvWv{pv,!v%v9*v?Gyv}vav9a.hyvPyvx|v#Gyv]vQhQj
\vv}vv9f@vvZvv}vv+vv~Gyvv%vv+vvwvv{GyvvTvvqvvzvv,<vvWvvwvv{|vv"vv9Svv>|vvhIvv9FvvR<vvMvv9QhfvvRdh@vv%vv(*vv?yvv}vv"vvh
GyvvAvvwvv9CvvrGyvv=vv+vv"vv,.*vv}vv"vvhCvv9!vv,ChvvvTvv+vvOGyvvwvv=vvQ*vvBpvv,Gyvvjvv;aGyvvGvv(jGyvv}vvzvv(K@vvWvvw

o
vv{
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iW9AGywQ<(!9JGy(Gs+?h*T=>GyA5v{.

:*vvAvvzCvvQGyvvR!vvx<vv}vv(!vv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjChGyvvMvvQSvv9!vv?,hfvvzvv)GyvvQivv~|vv#
Pyvvx*vv"vv=vvjvv,Cf*vvavvzvv)<vvavv;ACvvvQ*vvzvv+vvxQG@vv"vvGvv,C*vv"vv}vv9*vvwvv(ffvvzvv)@vv}vv9S|vvhG}|vv;M
GyvvPGFvv=vv?|vv#Gyvv=vv"vv9A,ChGyvv}vv(GOGyvv}vv]vv9pvv?Eyvv)G Svv}vv"vvB.*vv}vvwvv#Cf*vv(\vvhGyvvR!vvx|vv=vv9VvvQI
fvvzvv)GyvvMvvWvv>GyvvavvQjGyvvGvv9a

q
|vv9yvv~*ovvWvvQqH<vvz|vv;MGyvv"vvJvv9SGyvvJvv9pvvdvv?,GyvvAvv)yvv%vv9@vvzCvv+vvQ

|vvvWvvvGvvvh_vvvqvvv+vvvryvvvzvvvAvvv5vvvv{.h|vvvhPyvvvx,*vvv"vvv=vvvjvvv,Cf:*vvvTvvvAvvvMvvvOeGyvvvR!vvvxfvvvzvvv)G}LvvvWvvv9H
GyvJv9|v]v+v?,|vDv{Gyv=vzv(WhGyvwvTvAv"v9AhG}QRG}Iv}vQGyvjvQ<v,.hfv;hIfvzv)Pyvx,*vGv>
Cf:*vvTvvAvvMvvOeGyvvR!vvx<vv9:VvvAvvQGc|vvhCyvv(GMG}QRG}Ivv}vvQGyvvjvvQ<vv,GyvvPj*vv(yvvOYvvQpvv9

k

Ivvv}vvv]vvv+vvv9
k
.h*vvv}vvvwvvv#Cf@vvvTvvv=vvv>Gyvvv}vvv"vvvAvvvGvvv9JGyvvvJvvv9|vvv]vvv+vvv?Gyvvv"vvv9@vvvGvvv?|vvv#@vvvzCvvv+vvvQG}Vvvvgvvv?pvvv(b

Gyvv=vv"vvqvvTvvGvv+vv?fvvzvv)Gyvvtvv9QGyvvAvv5vvv{pvv,GyvvR!vvx.hEPGyvv~*vvAvv~Ivv}vv9*vv?Gyvvtvv9Q|vv#CVvvgvv?GyvvWvv}vvU
Gyvv}vv=vv9VvvQI<vvQsvv9svv9Jfvv9vvvTvv?,fvv"vvO$vv9*vvGvv>Cf*vvqvvZvv{CjR!vvxfvv#Gyvvtvv9Q<vv}vv9OIivv+vvQ
!q(PI.

Gy}D=qA9J

*vvvGvvv>Cf@vvvwvvv(f|vvvDvvv=vvvAvvv9JGyvvvR!vvvx|vvv#Gyvvvqvvv(:PGyvvv}vvvjvvvzvvvqvvv#Chivvv+vvvQGyvvvtvvv9<vvv{yvvvzvvvZvvvOC.
h@vwv(fGyv}v;svb|vZv"v(fv?|v#GyvR!vx,h*vAv~Gyvtv[fvzv)_v(dG@vGv9gOQpvzv?GyvZvqv9FvK,
hC|v9Gyvav(jpv+vAv~fv}v(O*v9

k
fvzv)G@vGv9gG}yv+v9a.h*vGv(RYv"vhGyv(Yv;JGyv}vJvwv}v?\vO

Gyvv}vv+vv9g<vv9yvvzvvJvv9e<vv9SvvAvvMvvOGeyvvJvv9eGyvvtvvZvvO*vvQhGyvvQYvv9U<vv9:VvvAvvQGc|vvh@vvOpvvu|vv#vvvzvv(Q
GyR!x.

GyATt+rhGywT(I

vvv{
t

|vv#!vvdvv9|vv,Gyvvtvv=vvgvv?<vvzvvqvv?(Roll Cap)hGyvvOQRGJGyvv(Gsvvqvv?(Standing Seams)

(GyvvWvvwvv{5.31)|vv"vv9Svv>yvvzvvR!vvxhSvv=vv9Fvvwvv&Gyvv}vvTvvAvvMvvO|vv?pvv,G}SvvtvvrhGyvv}vvTvv"vv(OI@vv}vv9|vv9
k

(BS EN 501: 1994).Gyvv(Yvv;JPGJGyvvJvv(GVvv,$vv,|vv#Gyvv}vv}vv9QSvv9JGyvv}vvgvvAvv9OIfvv=vvQ
Gyvv}vvGvv9RGJfvv"vvO|vv9@vvwvv(fGyvv}vv+vv(dCvvvDvvQ|vv#o15;h@vvZvv=vvKGyvvO|qvv9fvv9J\vvQhQ*vv?fvv"vvO|vv9
*vwv(fGyv}v+v{Csv{|v#o15.h*v"vZvKCf:*vtv{G:!vJvOGQfv#o3,|vhCf|v+v;

k
*vAvGv9hR

o7*vv]vv}vv#GyvvAvv"vvdvv+vvrGyvvPG@vv,pvv+vv}vv"vvh@vvQGvvv~G}hSvv9NGyvvAvv,@vvtvvz
q
vv{|vvOIGyvvMvvO|vv?.fvv"vvO|vv9

*vwv(f_v(dGyv}vGv9RCvv=vQ|v#3m*vAv~q@vDv=v+vBsvTv~_v(yv&3.1m,pv,Iv+v#*vAv~q@vz|v+v#
Gyvv}vvTvv9Ivv?Gyvv}vvAvv=vvtvv+vv?Eyvv)Gyvvavv=vvtvv?GyvvAvvJvvAvv+vv?<vv}vv;svvb|vv"vvRyvvtvv?vvv,@vvTvvAvv(fvv>GyvvJvvQvvv?GyvvJvvQGQ*vv?.
h@
o
vvWvvw

q
vv{Cyvv(GMGyvvTvvtvv(aGyvvMvvWvv=vv+vv?hCyvv(GMG}yvv+vv9aGyvv}vv(Fqvv%vv?ChGyvvMvvWvv>Gyvv}vvgvv9vvvU,
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$vv+vvwvv;
k

Svvqvvzvv+vv9
k

|vvDvv9yvv+vv9
k

yvvzvvR!vvx,hyvvwvv#GyvvMvvWvv>Gyvv}vv]vvjvv(Wivv+vvQ|vv"vv9Svv>yvvzvvwvvTvv(I<vv9SvvAvvDvv"vv9A
PyvvxGyvvPjIvv=vv+vv=vv9@vv&|vvAvvQG<vvavv?<vv(GSvvavv?G Svv}vv"vvB.hfvv"vvO|vv9*vvAvv~qGSvvAvvMvvOGeGyvvMvvQSvv9!vv?*vvGvv>
Cf@vvvwvvv(f|vvvJvvvwvvv}vvv?\vvvO

q
GyvvvQ_vvv(<vvv?Gyvvv}vvvJvvvZvvv(QI.|vvv#CFvvv{GyvvvwvvvTvvv(I,*vvv}vvvwvvv#Cf@vvvwvvv(f

Gyv(Yv;JGyvgv}v(O*v?<vJv9Vv+v?(Welt),hGyv(Yv;JG}pvtv+v?<vJv9Vv+v?|vhOQRGJhGsvqv?Ch

svv=vvgvv?<vvzvvqvv?._vv(dGyvv}vvGvv9RG}svvZvv)yvvzvvwvvTvv(I$vv(6m,fvvzvv)GyvvQivv~|vv#Cf3mfvv}vvzvv,
CvvvDvvQpvv,Gyvv}vv(svvh.h@vvAvv(p

q
vvQC!vvdvv}vv?|vv+vv9gG}|vvavv9QGyvv}vvZvv"vv(fvv?|vv#GyvvAvv+vvAvv9!vv+vv(ehGyvvR!vvx|vvh

|G}(f?|"9S=?|#Gy}w(!9JGy}g+9Q*?.

h*v}vwv#C*v]v9
k

GSvAvMvOGeGyvR!vxvv}v9OISvavJv+v?yv"vdv~Cyv(GMGyv(GFv%v9JGyv}vAvWv9<vwv?,
|vvvhhYvvv;JCpvvvtvvv+vvv?Chfvvv}vvv(O*vvv?ivvv9FvvvQI,|vvvDvvv=vvvAvvv?fvvvzvvv)E_vvv9QLvvvzvvvqvvv,(Sub-Frame)|vvv#
GyvMvWv>ChG}yv(|v"v+v(eChGyvqv(:PGyv}vtv9heyvzvZvOC.h*vAv(pvQ|vGv9d|v#G}yv(Gf|vhE!v%v9A
|#GyzwQ.

*ovvgvvO<vv;WGyvvR!vvxhGyvvAvv+vvAvv9!vv+vv(eGyvv}vvAvvWvv9<vvxPhGyvvWvvwvv{Gyvv}vvQ<qvvhhG}yvv}vv9Svv,|vv"vv9Svv=vv9
k

yvvvzvvvAvvvgvvvzvvv+vvvuGyvvvQCSvvv,,hyvvv~SvvvtvvvrGyvvv}vvv9Fvvvzvvv?CvvvvDvvvQ|vvv#25OQFvvv?.h*vvvAvvv~@vvvDvvv=vvv+vvvBGyvvv=vvv;_vvv9J
<vvv}vvv;svvvb|vvvzvvvJvvv(|vvv?h|vvv"vvvRyvvvtvvv?Eyvvv)fvvv(GQVLvvvWvvv=vvv+vvv?.h@vvvAvvv(pvvvQ|vvvGvvv}vvv(fvvv?|vvv#G}IvvvGvvv9e
 fvvvavvv9AGLvvvAvvv+vvv9QGyvvv}vvvtvvv+vvv9S.h*vvvZvvv"vvvhGyvvv=vvv;WE|qvvv9|vvvGvvv(qik|vvvTvvv=vvvtvvv9

k
Ch<vvvQqGsvvv9

k
|vvv#Svvv=vvv9Fvvvx

<vvvTvvv}vvv9vvvv?7.0Ch8.0mm.h*vvv"vvvZvvvK<vvvTvvvavvvKvvvv9|vvv{yvvvzvvv=vvv"vvv+vvv?GyvvvTvvvqvvvzvvv+vvv?(Substructure)

yAM}+OY(JGy}aQ.

Ef9OI@Oh*QGyR!x

!vvvvJvvvv(30%|vvvv#GyvvvvR!vvvvxGyvvvvPj*vvvvAvvvv~q@vvvvWvvvvwvvvv+vvvvzvvvv&IvvvvO*vvvvDvvvv9
k

$vvvv(|vvvv#Gyvvvv}vvvvZvvvv9OQGyvvvv}vvvvgvvvv9O
@vvOh*vvQ$vv9,hpvv,ChQh<vv9*ovvgvv9O@vvOh*vvQ|vv9*vvtvvQH|vv#90%|vv#|vv(GOGyvvZvvqvv9FvvKh|vv#GyvvR!vvx
Gy}TAMOep,Szh|+9gG}|a9Q.

GyA+A9!+(e

*vvAvv(pvvQLvv9eGyvvAvv+vvAvv9!vv+vv(epvv,GyvvtvvWvvQIG}Q\vv+vv?<vv9IvvAvv+vv9_vv+vv9J@vvAvvGvv9hRvvvDvv+vvQG
k

Gyvvavvzvv>

Gyvv}vvAvv(svvhIvv9yvv+vv9
k
.hGyvv=vvzvvOGfGyvv}vv"vvAvvGvv?GyvvQFvv+vvTvv+vv?yvvzvvAvv+vvAvv9!vv+vv(e$vv,QhSvv+vv9hGyvv(:*vv9JGyvv}vvAvvJvvOI

hCSvvAvvQGyvv+vv9hGyvv+vv9<vv9f,fvvzvv)GyvvQivv~|vv#GyvvgvvDvv(Qfvvzvv)Lvv9|vv9JGyvvQh@vv+vv{(ChvvvTvv+vvOGyvvAvv+vvAvv9!vv+vv(e)
hG yvv}vv+vv"vv+vvB(ChvvvTvv+vvOGyvvJvvO*vvOhGyvvAvv+vvAvv9!vv+vv(e)C*vv]vv9

k
pvv,ChQh<vv9hGyvvZvv+vv#hC|vv+vvQvvv9GyvvGvv"vv(<vv+vv?.

hsvvO@vv~qfvvRdGyvvAvv+vvAvv9!vv+vv(eCYvv;
k

pvv,fvv9e1887,hh\vvhyvv;SvvAvvMvvOGepvv,Yvv"vv9fvv?Gyvvavv+vvQGf
pv,Lv}vTv+v"v9JGyvtvQfGyvgvWvQ*v#,hsvOGSvAvMvOepv,|v(GOEvvTv9Ayv~<v"v+v?pv,Gyv+v9<v9f}vvDvQ
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|vv#Cvv;Cvv+vv#fvv9|vv9
k
.h*vv(\vvK|vvQvvvRivv;Svvwvv(yvvzvvgvvzvv(e(GyvvWvvwvv{5.32)|vvdvv%vvQGyvvAvv+vvAvv9!vv+vv(e

Gy;pByz"dQv}9OI<"9AIO*D?.

(GyWw{5.31)GyATt+r<9yR!xhGy=;WGCAW9<x.
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(GyvWvwv{5.32)GyvvwvvTvv(I<vv9yvvAvv+vvAvv9!vv+(evvvv|vvQvvvRivv;Svvwvv(yvvzvvgvvzvv(e.VvvQvvv?@vvZvv}vv+vv~G}<vv"vv+vv?(Building Design

Partnership, BDP).GyZ(QI:<{Pf|#Ohfvz+}"AU(Don Clements).

GyAZ"+h

*vAv~|vgv9yvGv?GyvMv9e<v9yvwvzv(Q !vAv9LQG<vhvvzv(Q*vOGyvAv+vAv9!v+v(e,GyvPj@vAv~@v"vtv+vAv&<vgvO
Pyvvx RGyvv?Gyvvgvv"vv9YvvQG}LvvQiivv+vvQGyvv}vvQivv(Hpvv+vv%vv9.Gyvv}vvgvv9yvvGvv?<vv9yvv}vvjvv"vvR*vv(eGyvv}vvgvvO!vv,Ch
<vv9yvvZvv(O*vv(e*vvMvvqvv̂QG<vvhvvvzvv(Q*vvOGyvvAvv+vvAvv9!vv+vv(eEyvv)ESvvqvv"vvGvv?|vv#|vvgvvOfGyvvAvv+vvAvv9!vv+vv(e,*ovvZvv%vvQ
<vvgvvOPyvvxpvv,Fvv(|vvqvvQZ !vvAvv9LYvv=vv9JYvvzvv=vv?.h@

o
vvavvQqb$vvPgGyvvZvv=vv9J<vvgvvOPyvvxvvv,

@vvJvv(dEyvv)Cyvv(GMh@vvOQpvv{Eyvv)Yvvqvv9FvvK.hfvv"vvOGyvvJvv9Fvv?*vv}vvwvv#@vv"vvqvv+vvPE!vv%vv9AGJ|vv"vvtvv(Vvv?
fvvzvv+vv%vv9,Lvv;dfvv}vvzvv+vv?GyvvOQpvvzvv?Gyvv"vv%vv9Fvv+vv?.h*vv}vvwvv#E!vvAvv9LCVvvwvv9dh|vvtvv9_vvhCLvvQi<vv(GSvvavv?
GyvOQpvzv?GyvTv9Lv"v?ChGyvAvWvwv+v{fvzv)Gyv=v9QO|vDv{Gyvqv(:P.yvzvAv+vAv9!v+v(e_v9sv?|vMvAvR!v?fv9yv+v?,
hyw#$PGEy)IOq|9|A(GRf|h@wzq?OhQIGyJ+9IhEf9OI@Oh*Q!%9F,v9|{.

GyM(GUhG:SAMOG|9J

GyvvAvv+vvAvv9!vv+vv(e|vv9OI|vv"vv9Svv=vv?yvvzvv=vv"vv9A<vvTvv=vv>|vvtvv9h|vvAvv%vv9yvvzvvAvv5vvv{.pvv%vv(|vvtvv9heyvv~Ivv}vv9V

hGyvtvzv(*v9JhC*v]v9
k

yvzv=v+v8v9JGyvZv"v9fv+v?hGyv=vJvQ*v?.hyvzvAv+vAv9!v+v(evvDv9pv?@vTv9hj4510kg/m3,

|vvAvv(Svvavv?<vv+vv#G}yvv(|vv"vv+vv(e(2700kg/m3)hGyvvqvv(:P(7900kg/m3),|vv}vv9*vvgvvavv+vv&|vv+vvRI
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vvv(f!vvTvv=vv?Gyvv}vvAvv9!vv?Eyvv)Gyvv(RfFvv+vvOI.hGyvvAvv+vvAvv9!vv+vv(eCsvv{|vv#Gyvvqvv(:P|vvavv9hfvv?,yvvPG*vvzvvRe
@vvWvvwvv+vvzvv&Svv9Lvv"vv9

k
 !vvGvv9RG!vvJvv"vv9AGJVvvO*vvOI.hyvvzvvAvv+vvAvv9!vv+vv(e|vvgvv9|vv{|vvQh!vv?*vvTvv9hj!vvZvvr

|vgv9|v{|vQh!v?Gyvqv(:P.h|vgv9|v{@v}vOOg|v"vMvqv̂(8.9x10),!vZvr|v9yvzvqv(:PGyv}vtv9he
yvvzvvZvvOChGyvv"vvJvv9ShCvvzvvEGyvvPjyvv~yvv(|vv"vv+vv(e.|vv}vv9*vvtvvz

q
vv{|vv#LvvavvQG Fvv%vv9OGJGyvvJvvQGQ*vv?,

h$vvPG*vvTvv9fvvOpvv,@vv"vvqvv+vvPSvvtvv(a|vv#Yvvqvv9FvvKGyvvAvv+vvAvv9!vv+vv(e<vvz_vv(GdCvvv=vvQ|vv}vv9*vv}vvwvv#G!vvGvv9Rg
pvv,Gyvv}vvgvv9OfG}LvvQi.*vvMvvqvv̂GSvvAvvMvvOGeSvvtvv(ahCyvv(GM@vvwvvTvv+vv?Qsvv+vvtvv?!vvTvv=vv+vv9

k
(3.0vvvv

4.0m)vvv{|vv#GyvvJvv}vv{Gyvv}vv+vvBhGyvvJvv}vv{Gyvv=vv"vv+vv(jGyvvTvv9!vvO.hyvvzvvAvv+vvAvv9!vv+vv(e!vvtvvavv?G!vvZvv%vv9Q
fvv9yvv+vv?FvvOG

k
1670 oC|vv}vv9*vv}vvwvv"vv&|vv#GyvvZvv}vv(OC|vv9eGLvvAvv=vv9QGJGyvvJvvQ*vvufvv"vvO1100 oC

hyvPyvx@v~qGfvAv}v9Ogpv,Gyv+v9<v9fvv}v9OIiv+vQsv9<vzv?yv;IvAvQGbyv~SvtvrhGyvwvTv(I.h@vWv}v{

GyvvvvAvvvvavvvv=vvvv+vvvvtvvvv9JG}LvvvvQiGyvvvvzvvvvqvvvv9FvvvvrhCyvvvv(GMG vvvvvTvvvv9AhvvvvvTvvvv(IIvvvv}vvvv9*vvvv?GyvvvvQvvvvv9FvvvvRhG}fvvvv}vvvvOI
hG}f}9dGyq"+?GyD;C+?G}<g9O.

GyO*}(|?

@v"vWvz|vtv9h|v?GyvAv+vAv9!v+v(eyvzvAv5vv{|v#G:yvAv8v9eGyvPG@v,yvjvWv9AG}hvvTv+vOGyv(Gsv,Gyvgv"v+vO.
h|vvhPyvvx,*vv"vv=vvjvv,@vvGvv"vv>|vv+vv9gG}|vvavv9QGyvv}vv"vvTvvwvv=vv?|vv#Svvtvv(aGyvvR!vvxChGyvvQYvv9UCh

Gyvvv"vvvJvvv9S.h@vvvdvvv%vvvQ<vvvgvvv̂Gyvvv=vvvtvvvhfvvvzvvv)|vvvAvvvJvvvrivvv(ivvv"vvv%vvv9*vvv~pvvv,<vvv+vvvzvvv=vvv9h(Guggenheim

Museum in Bilbao),Gyvv}vvwvvTvv(<vvvvvv32000m2
|vv#Cyvv(GMGyvvAvv+vvAvv9!vv+vv(eGyvvZvvqvv9FvvJvv,Gyvv"vvtvv,

@vGv9Q*v9
k

<vTv}v9vv?3.0vvvv4.0mm,yvgvOehFv(OIv}v9*v?CCv"v9Afv}vzv+v?Gyv=v"v9A,hvvPyvx!vAv+vGv?
FvQ*v9f|v+v9gG}|vav9Q.pvgvzv)GyvQiv~|v#CfGyvAv+vAv9!v+v(e|vwvzvrpv,Gyv=vOG*v?E:C!v&svO*vDv=vB
Cfyvvv5vvvvTvvv9Ahyvvv}vvv(GOGyvvvAvvvTvvvtvvv+vvvrGyvvv}vvvZvvv"vvv(fvvv?|vvv"vvv&svvvOQI@vvv"vvv9pvvvTvvv+vvv?fvvv9yvvv+vvv?<vvv"vvv9Akfvvvzvvv)OhQI
GyvvJvv+vv9I,hPyvvx<vvTvv=vv>svvzvv?@vvwvvzvvqvv?GyvvZvv+vv9!vv?.h<vv9yvvqvvgvv{@

o
vvtvvO

q
eEIvvOiGyvvGvv%vv9JGyvv}vvZvv"vvgvv?

\vvv}vvv9!vvv9Jyvvv}vvvOI100Svvv"vvv?\vvvO
q

GyvvvAvvv5vvvv{pvvv,@vvvavvv=vvv+vvvtvvv9JGyvvvAvvvTvvvtvvv+vvvr.h*vvv}vvvwvvv#Cf*vvvTvvv=vvv>
GyvAv+vAv9!v+v(eGyvAv5vv{yv~yv(|v"v+v(eGyvPjfvzv)@v}v9S|vgv&hvvPyvxyvzvR!vxChyvzvqv(:P,hyvwv"v&
:*|CQp,Gyq(:PG}hSA"+A,(Austenitic)Gy}t9heyzZOC(GyZ"r4401.1).

G !%9AGJ

*vv}vvwvv#@vvTvv}vv+vvxivvWvv9AG}hvvvTvv+vvOGyvvavv=vv+vvgvv,<vv9yvvAvvJvvzvv+vv{Gyvvwvv%vvQ<vv9Fvv,Ch<vv9yvv}vvgvv9yvvGvv?
GyvJvQGQ*v?,hEfvav9ACyv(GfOGFv}v?@vAvQGhM<v+v#G}RQbhGyv=v"vqvTvGv,IvAv)GyvwvQ*v~hGyvtvWv,.
hGyvvAvvJvvwvv~\vvQhQjyvv]vv}vv9ffvvOehFvv(OGLvvAvv;pvv9Jpvv,Gyvvzvv(fOGLvv{Gyvv}vvWvvQhYGyvv(GIvvO.
@vvAvvQGhME!vv%vv9AGJGyvvTvvavvK<vv+vv#<vvQGbfvv9vvvU,h|vv9Jyvv+vv#,h|vvRLvvQa,vvv}vv9$vv(GyvvJvv9d
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pvv,|vv=vv9!vv,|vvQvvvRivv;Svvwvv(yvvzvvgvvzvv(e(GyvvWvvwvv{5.32).pvv,$vvPgGyvvJvv9yvv?,@vv~GyvvJvvqvv9Xfvvzvv)
G@vGv9gOQpvzv?G}yv+v9afvzv)vv9|v{hGFv%v9JGyv}v=v"v)yv]v}v9ffvOehFv(O@v=v9*v#|vQFv,yvAvzCv+vQ
GyQsbGy"9pQ(Embossed Stipple Effect).

yJ9eGyA+A9!+(e

*vv}vvwvv#yvvJvv9eGyvvAvv+vvAvv9!vv+vv(e<vv9yvvtvv(SGyvvwvv%vvQ<vv9Fvv,,hyvvwvv#$vvPG*vvAvvavvz
q
vv>GSvvAvv=vvgvv9OGyvv%vv(GA,

fvvv9OI<vvv9SvvvAvvvMvvvOGeOQY|vvv#ivvv9RG}Qivvv(f.h@vvvTvvvAvvvMvvvOe@vvvwvvv"vvv(yvvv(Fvvv+vvv9JCLvvvQi|vvvDvvv{yvvvJvvv9e
s(SGy=;R|9hVg9YGyz+RQChG ywAQhfyzAa=+t9JGy}AMZZ?CvDQ.

S=9FxGyA+A9!+(e

*vvAvv(pvvQGyvvAvv+vvAvv9!vv+vv(epvv,|vvGvv9dhGSvvh|vv#GyvvTvv=vv9FvvxGyvv}vvZvv"vvqvv?IvvTvv>R*vv9OI|vvtvv9h|vv?
GyvvAvv5vvv{hGQ@vvqvv9YGyvv}vvAvv9!vv?Ch|vvtvv9h|vv?Cfvvzvv)OQFvv?IvvQGQI.h|vvhPyvvx,*vvtvvAvvZvvQGSvvAvvMvvOG|vv&
Ivv9yvv+vv9

k
<vvWvvwvv{CSvv9Svv,fvvzvv)GyvvAvvavv=vv+vvtvv9JGyvvqvv]vv9Fvv+vv?hGyvvZvv"vv9fvv+vv?hGyvvavv=vv+vv?.h@vvAvvwvv(f|vv(GO

G vT9AGy}g}9Q*?Gyt+9S+?|#GyA+A9!+(eGy"t,99%(GyZ"r1ChGyZ"r2).

f}z+?GyA5v{Gy}gO!,

GyvvvAvvv5vvvv{$vvv(fvvv}vvvzvvv+vvv?vvvv%vvvQhvvvv+vvv}vvv+vvv9Fvvv+vvv?(Electro-Chemical)*vvv}vvvwvvv#Cf@vvvJvvvOKpvvv,
hFv(OSv9Fv{*vAvJvz

q
v{<v9yvwv%vQ<v9Apvtvb(Electrolyte),h@vzvgv>GyvQ_v(<v?GyvAv,@vJvAv(jfvzv)

<vvgvv̂G}|vv;MGyvvPGFvv=vv?$vvPGGyvvOhQ.h*vv}vvwvv#pvv%vv~Gyvvgvv}vvzvv+vv?|vv#Lvv;dGyvv"vvdvvQpvv,fvv}vv{
Lz+?OG!+9dGy=T+a?(Daniell Cell)v}9$(|(\Kp,GyWw{(5.33).

fvv"vvO|vv9@vvgvv}vv{GyvvMvvzvv+vv?@vvJvvOKfvv}vvzvv+vvAvv9fQFvv+vvTvv+vvAvv9f,*vvPhHGyvvR!vvx@vvOQ*vvGvv+vv9
k

fvv"vvO
Gyvv}vvZvvgvvO(Anode)|vv(yvvOG

k
C*vv(!vv9JGyvvR!vvxpvv,Gyvv}vvJvvzvv(dhEyvvwvvAvvQh!vv9J@vvAvvOpvvufvvzvv)_vv(d

G}Svvv;ch@vvv]vvv,AGyvvv}vvvZvvv=vvv9Mfvvv"vvvO|vvv9@vvvAvvvJvvvQcLvvv;dSvvvzvvvwvvv&GyvvvWvvvgvvvQj.hfvvv"vvvOGyvvv}vvv%vvv=vvvb
(Cathode)Gyvvv"vvvJvvv9Svvv,*vvvAvvv~q@vvvzvvvtvvv,$vvvPgG yvvvwvvvAvvvQh!vvv9Jfvvvzvvv)SvvvavvvKGyvvv}vvvgvvvOfh@vvvAvvvJvvvO|vvvh

C*vv(!vv9JGyvv"vvJvv9Spvv,Gyvv}vvJvvzvv(dpvvAvvavvzvv,Gyvv(Fvv&GyvvOGLvvzvv,yvv(fvv9AGyvv"vvJvv9S<vv}vvgvvOfFvvO*vvO
:|h.

f"OGy}ZgO(Anode)
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hf"OGy}%=b(Cathode)

(GyWw{5.33)Lz+?OG!+9d(Daniell).

h@vvJvvOKfvv}vvzvv+vv?|vv}vv9Cvvzvv?@vvJvvOKpvv,Lvvzvv+vv?yvv(vvv;!vvWvv+vv&GyvvGvv9pvv?(Dry Leclanché

Cell),Gyvvv=vvvavvv9Q*vvv?Gyvvvtvvv+vvv9Svvv+vvv?(Torch)(GyvvvWvvvwvvv{5.34).hyvvvwvvv#,pvvv,$vvvPgGyvvvJvvv9yvvv?*vvvJvvv{
sv]v+v>GyvwvQ<v(fGyv}vQvvRj|vJv{Gyv"vJv9Sh*vAv~GSvAv=vOGdGyvTv9Fv{<v}vgvGv(f|v9Fvh.fv}vzv+v?
Gyvvv}vvvZvvvgvvvO$vvv,!vvvqvvvTvvv%vvv9vvvv}vvv9$vvv(GyvvvJvvv9dpvvv,Lvvvzvvv+vvv?OG!vvv+vvv9d|vvvhG!vvvJvvv;d@vvvOQ*vvvGvvv,yvvv(fvvv9A
GyR!x.

f"OGy}ZgO(Anode)

fvv"vvOGyvv}vv%vv=vvb*vvJvv+vvb<vvtvv]vv+vv>GyvvwvvQ<vv(fCvv9!vv,ChvvvTvv+vvOGyvv}vv"vvjvv"vv+vvRGyvvPj*vv|vvvTvvOivv9R
Gy%+OQhF+#GyPjy(:Pyxyw9f!AH$"9cf#GyAq9f{<+#G ywAQh!9JhGy}+9g.
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f"OGy}%=b(Cathode)

(GyWw{5.34)Lz+?y(v;!W+&(Leclanché)G@9p?.

$vvPGGyvvAvvTvvzvvTvv{$vv(Vvv=vv+vv&<vvPyvvxGyvvPjVvv($vvOpvv,@vv5vvv{GyvvJvvO*vvO(GyvvWvvwvv{5.35).

pvvqvv,$vvPgGyvvJvv9yvv?*vvwvv(f|vv#Gyvv]vvQhQjhFvv(Ovvv{|vv#GyvvTvv9Fvv{GyvvPj*vv"vvJvv{<vv9yvvwvv%vvQ<vv9A
hG}hvTG+#|g9

k
yJOhKGyA5v{.

f"OGy}ZgO

hf"OGy}%=b
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@Ww

q
{GyZOC(Rust formation)

Gy}zM
q

[GyW9|{

(GyWw{5.35)@5v{GAO*O.

f(G|{@|CQp,h@+QIGyA5v{

EfGyvvgvv(G|vv{Gyvv}vv|CvvQI<vvWvvwvv{CSvv9Svv,pvv,@vvTvvQ*vvhh@vv+vvQIGyvvAvv5vvv{$vv,hFvv(O!vv(fvv+vv#
|vvvMvvvAvvvzvvvqvvv+vvv#|vvv#Gyvvv}vvvgvvvOfpvvv,@vvv}vvv9S

m
|vvvWvvvAvvvQchOQFvvv?GyvvvAvvvzvvv(Kpvvv,C*vvv?Q_vvv(<vvv?@vvvJvvv+vvvb

<vv9yvv}vvgvvOf.hEPGvvv9fGyvv}vvgvvOfG}vvvDvvQsvv9fvvO*vv?svvzvv+vv{Gyvvwvv}vv+vv?|vvtvv9Q!vv?<vv9yvv}vvgvvOfG}svv(i,
fvv"vvO$vv9*vvwvv(fGyvvAvv5vvv{CSvvQYpvv,Gyvv}vvgvvOfG}vvvDvvQsvv9fvvO*vv?.h*vvdvv%vvQGyvvWvvwvv{36.5RhFvv,
Gyvvv}vvvgvvvOfGyvvvzvvvP*vvv#*vvvGvvv>Cf*vvvTvvv}vvvKfvvv}vvv(|vvv9

k
<vvvAvvv}vvv9Svvv%vvv}vvv9.h\vvv}vvv#Gyvvv}vvvgvvvOfGyvvv(GIvvvO,svvvO

*vvAvvTvv=vv><vvAvvTvv9QYGyvvAvv5vvv{GyvvAvvjvv+vvQGJGyvvAvv9yvv+vv?:@vvjvv+vvQGJ_vvqvv+vvqvv?fvvzvv)GyvvTvvavvK|vvDvv{GyvvJvv=vv+vv=vv9J
Gyv=vzv(Q*v?,Ch@vzCv+vQGyv=vQOpv,GyvzvJv9eChG}fv}v9dGyv=v9QOIpv,Gyv}vgvOf;hFv(O|vzv(Cv9JCh
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GyJOG}fz)

!J9ShL;Fa&

QY9U

p(:P
|]9OyzZOC

(!Wb)

IO*O
GyT=x

p(:P

Cy}"+(e

R!x

GyJOG}sZ) Cy}"+(ep(:PIO<O

S=x

p(:P
|]9OyzZOC

(!Wb)

QY9U!J9S
hL;Fa&

:@5v{@5v{

Lq+r

@5v{

|A(Sb

@5v{

I9O

||VQGyA5v{Gy"}a,<+#!(f+#|#Gy}g9Ofp,I9y?GyQ_(<?

|vwv(!v9JSv=v+vwv+v?\v}v#Gyv}vgvOf;@vjv+vQGJpv,!vdv9pv?GyvTvavK;h!vqv9PChvvTvGv+v#Gyv%v(GA
<vvOQFvv9J|vvAvvqvv9h@vv?.h*vv(\vvKGyvvWvvwvv{37.5@vvzCvv+vvQGyvvAvv5vvv{<vv+vv#|vvRQGHCyvv(|vv"vv+vv(e|vv=vvDvv(b
h|vvRQGH|vvavvQpvv(:Pj.*vvAvv5vvv{G}yvv(|vv"vv+vv(e|vv(yvvOG

k
@vvQSvv=vv9

k
C<vv+vv̂svvQH!vvtvvavv?GyvvAvv}vv9S<vv+vv#

Gy}gO!+#.h*A=hPyx<Ww{SQ*h@5v{Gyq(:P.

(GyWw{5.36)@5v{<+#|gO!+#p,@a=+t9J@W++O*?.
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(GyWw{5.36)@5v{<+#|gOPG}C"+(ehGyR!x.

Gy}QGFh

FURTHER READING

Association for Specialist Fire Protection. 2007: Fire protection for structural
steel in buildings. 4th ed. Aldershot, Association for Specialist Fire
Protection.

Baddoo, N.R., Burgan, R. and Ogden, R.G. 1997: Architect’s guide to stainless
steel. Ascot: Steel Construction Institute.

Baldwin, K.R. and Wilcox, G.D. 2007: Corrosion of zinc alloy coatings. CRC
Press.

Blanc, A., McEvoy, M. and Plank, R. (eds.) 1993: Architecture and construction
in steel. London: E. & F.N. Spon.

Copper Development Association. 2004: Copper and copper alloys, compositions,
applications and properties. Publication 120, Hemel Hempstead: CDA.

Copper Development Association. 2006: The guide to copper in architecture.
Publication 154, Hemel Hempstead: CDA.

Frohlich, B. and Schulenburg, S. (eds.) 2003: Metal architecture: Design and
construction. Basel: Birkhäuser.
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Scott, D.A. and Eggert, G. 2009: Iron and steel. Corrosion, colourants and
conservation. Los Angeles: Archetype Publications.

Steel Construction Institute. 1998: Structural fire safety: A hand book for
architects and engineers. Ascot: The Steel Construction Institute.

Steel Construction Institute. 1999: The role of steel in environmentally responsible
buildings. Ascot: The Steel Construction Institute.

Steel Construction Institute. 2005: Steel designers manual. 6th ed., Chichester:
Wiley Blackwell.

Steel Construction Institute. 2006: Design manual for structural stainless steel.
3rd ed., Ascot: Steel Construction Institute.

Trebilcock, P. and Lawson, M. 2003: Architectural design in steel. London:
Taylor and Francis.

Trebilcock, P.J. 1994: Building design using cold-formed steel sections: an
architect’s guide. Steel Construction Institute.

Vargel, C. 2004: Corrosion of aluminium. Oxford: Elsevier.

Wilquin, H. 2001: Aluminium architecture: construction and details. Basel:
Birkhäuser.

Zahner, L.W. 2005: Architectural metal surfaces. New Jersey: John Wiley and
Sons.

STANDARDS

BS 4 Structural steel sections:
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Part 1: 2005 Specification for hot-rolled sections.

BS ISO 209: 2007 Aluminium and aluminium alloys.

Chemical composition.

BS 405: 1987 Specification for uncoated expanded metal carbon steel sheets for
general purposes.

BS 416 Discharge and ventilating pipes and fittings sand-cast or spun in cast
iron:

Part 1: 1990 Specification for spigot and socket systems.

BS 417 Galvanised mild steel cisterns and covers, tanks and cylinders:

Part 2: 1987 Metric units.

BS 437: 2008 Specification for cast iron drain pipes, fittings and their joints.

BS 449 Specification for the use of structural steel in building:

Part 2: 1969 Metric units.

BS 460: 2002 Cast-iron rainwater goods. Specification.

BS 493: 1995 Airbricks and gratings for wall ventilation.

BS 779: 1989 Cast iron boilers for central heating and indirect water supply
(rated output 44kW and above).

BS 1161: 1977 Specification for aluminium alloy sections for structural
purposes.

BS 1189: 1986 Specification for baths made from porcelain enamelled cast iron.

BS 1202 Nails:

Part 1: 2002 Steel nails.

Part 2: 1974 Copper nails.

Part 3: 1974 Aluminium nails.

BS 1210: 1963 Wood screws.

BS 1245: 1975 Metal door frames (steel).

BS 1329: 1974 Metal hand rinse basins.

BS 1390: 1990 Baths made from vitreous enameled sheet steel.

BS 1449 Steel plate, sheet and strip:

Part 1.1: 1991 Specification for carbon and carbon/manganese plate, sheet and
strip.

BS 1494-1: 1964 Specification for fixing accessories for building purposes.
Fixings for sheet, roof and wall coverings.

BS 1566 Copper indirect cylinders for domestic purposes:

Part 1: 2002 Open ventilated copper cylinders.

Part 2: 1984 Specification for single feed indirect cylinders.

BS 3083: 1988 Specification for hot-dip zinc coated and hot-dip aluminium/zinc
coated corrugated steel sheets for general purposes.

BS 3198: 1981 Specification for copper hot water storage combination units for
domestic purposes.

BS ISO 3575: 2005 Continuous hot-dip zinc-coated carbon steel sheet of

431



commercial and drawing qualities.

BS 3987: 1991 Anodic oxide coatings on wrought aluminium for external
architectural applications.

BS 4449: 2005 Steel for the reinforcement of concrete. Weldable reinforcing
steel. Specification.

BS 4482: 2005 Steel wire for the reinforcement of concrete products.
Specification.

BS 4483: 2005 Steel fabric for the reinforcement of concrete. Specification.

BS 4513: 1969 Specification for lead bricks for radiation shielding.

BS 4604 The use of high-strength friction grip bolts in structural steelwork.
Metric series:

Part 1: 1970 General grade.

Part 2: 1970 Higher grade (parallel shank).

BS 4842: 1984 Specification for liquid organic coatings for application to
aluminium alloy extrusions, sheet and preformed sections for external
architectural purposes.

BS 4868: 1972 Profiled aluminium sheet for building.

BS 4873: 2009 Aluminium alloy windows and door sets. Specification.

BS 4921: 1988 Specification for sherardised coatings on iron or steel.

BS ISO 4997: 2007 Cold reduced carbon steel of structural quality.

BS ISO 4998: 2005 Continuous hot dip zinc-coated carbon sheet steel of
structural quality.

BS ISO 4999: 2005 Continuous hot dip terne (lead alloy) coated cold reduced
carbon steel sheet of commercial, drawing and structural qualities.

BS 5427-1: 1996 Code of practice for the use of profiled sheet for roof and wall
cladding on buildings.

Design.

BS 5950 Structural use of steelwork in building:

Part 1: 2000 Code of practice for design: rolled and welded sections.

Part 2: 2001 Specification for materials, fabrication and erection: rolled and
welded sections.

Part 3.1: 1990 Design in composite construction. Design of simple and
composite beams.

Part 4: 1994 Code of practice for design of composite slabs with profiled steel
sheeting.

Part 5: 1988 Code of practice for design of cold formed thin gauge sections.

Part 6: 1995 Code of practice for design of light gauge profiled steel sheeting.

Part 7: 1992 Specification for materials and workmanship. Cold-formed
sections.

Part 8: 2003 Code of practice for fire-resistant design.

Part 9: 1994 Code of practice for stressed skin design.
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BS ISO 5954: 2007 Cold reduced carbon steel sheet according to hardness
requirements. BS 5977 Lintels:

Part 1: 1981 Method for assessment of load.

BS 6496: 1984 Specification for powder organic coatings for application and
stoving to aluminium alloy extrusions, sheet and preformed sections for
external architectural purposes.

BS 6510: 2005 Specification for steel windows, sills, window boards and doors.

BS 6582: 2000 Specification for continuously hot dip lead alloy (terne) coated
cold reduced carbon steel flat rolled products.

BS 6722: 1986 Recommendations for dimensions of metallic materials.

BS 6744: 2001 Stainless steel bars for the reinforcement of and use in concrete.

BS 6915: 2001 Design and construction of fully supported lead sheet roof and
wall coverings.

BS 7364: 1990 Galvanised steel studs and channels for stud and sheet partitions
and linings using screw fixed gypsum wallboards.

BS 7543: 2003 Guide to durability of buildings and building elements, products
and components.

BS 7668: 2004 Weldable structural steels. Hot finished structural hollow sections
in weather-resistant steels. Specification.

BS ISO 7989-2: 2007 Steel wire and wire products. Non-ferrous metallic coatings
on steel wire. Zinc or zinc alloy coating.

BS 8118 Structural use of aluminium:

Part 1: 1991 Code of practice for design.

Part 2: 1991 Specification for materials, workmanship and protection.

BS 8202 Coatings for fire protection of building elements:

Part 1: 1995 Code of practice for the selection and installation of sprayed
mineral coatings.

Part 2: 1992 Code of practice for the use of intumescent coating systems to
metallic substrates for providing fire resistance.

BS 9999: 2008 Code of practice for fire safety in the design, management and use
of buildings.

BS ISO 13887: 2004 Cold reduced steel sheet of higher yield strength with
improved formability.

BS ISO 14788: 2005 Continuous hot dip zinc 5% aluminium alloy coated steel
sheet.

BS ISO 16020: 2005 Steel for the reinforcement and prestressing of concrete.
Vocabulary.

BS ISO 16162: 2005 Continuously cold-rolled steel sheet products. Dimensional
and shape tolerances.

BS ISO 16163: 2005 Continuously hot-dipped coated steel sheet products.
Dimensional and shape tolerances.
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BS ISO 17615: 2007 Aluminium and aluminium alloys. Alloyed ingots for
remelting. Specifications.

pr BS ISO 28401: 2009 Light metals and their alloys. Titanium and titanium
alloys. Classification and terminology.

BS EN 124: 1994 Gully tops and manholes. Design requirements, type, testing,
marking, quality control.

BS EN 485 Aluminium and aluminium alloys. Sheet, strip and plate:

Part 1: 2008 Technical conditions for inspection and delivery.

Part 2: 2008 Mechanical properties.

Part 3: 2003 Tolerances on shape and dimensions for hot-rolled products.

Part 4: 1994 Tolerances on shape and dimensions for cold-rolled products.

BS EN 486: 1994 Aluminium and aluminium alloys. Extrusion ingots.
Specifications.

BS EN 487: 1994 Aluminium and aluminium alloys. Rolling ingots. Specifica-
tions.

BS EN 501: 1994 Roofing products from metal sheet. Specification for fully
supported roofing products of zinc sheet.

BS EN 502: 2000 Roofing products from metal sheet. Specification for fully
supported products of stainless steel sheet.

BS EN 504: 2000 Roofing products from metal sheet. Specification for fully
supported roofing products of copper sheet.

BS EN 505: 2000 Roofing products from metal sheet. Specification for fully
supported products of steel sheet.

BS EN 506: 2008 Roofing products from metal sheet. Specification for self-
supporting products of copper or zinc sheet.

BS EN 507: 2000 Roofing products from metal sheet. Specification for fully
supported products of aluminium sheet.

BS EN 508 Roofing products from metal sheet. Specification for self-supported
products of steel, aluminium or stainless steel sheet:

Part 1: 2008 Steel.

Part 2: 2008 Aluminium.

Part 3: 2008 Stainless Steel.

BS EN 515: 1993 Aluminium and aluminium alloys. Wrought products. Temper
designations.

BS EN 545: 2006 Ductile iron pipes, fittings, accessories and their joints for
water pipelines.

BS EN 573 Aluminium and aluminium alloys. Chemical composition and
formof wrought products:

Part 1: 2004 Numerical designation system.

Part 2: 1995 Chemical symbol based designation system.

Part 3: 2009 Chemical composition and form of products.
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Part 5: 2007 Codification of standardised wrought products.

BS EN 586 Aluminium and aluminium alloys. Forgings:

Part 1: 1998 Technical conditions.

Part 2: 1994 Mechanical properties.

Part 3: 2001 Tolerances on dimensions and form.

BS EN 598: 2007 Ductile iron pipes, fittings, accessories and their joints for
sewerage applications. Requirements and test methods.

BS EN 754 Aluminium and aluminium alloys: Parts 1-8 Cold drawn rod/bar and
tube.

BS EN 755 Aluminium and aluminium alloys: Parts 1-9 Extruded drawn rod/
bar, tube and profiles.

BS EN 845 Specification for ancillary components for masonry:

Part 1: 2003 Ties, tension straps, hangers and brackets.

Part 2: 2003 Lintels.

Part 3: 2003 Bed joint reinforcement of steel meshwork.

BS EN 877: 1999 Cast iron pipes and fittings, their joints and accessories.

BS EN 969: 2009 Specification for ductile iron pipes, fittings, accessories and
their joints for gas applications. Requirements and test methods.

BS EN 988: 1997 Zinc and zinc alloys. Specification for rolled flat products for
building.

BS EN 1057: 2006 Copper and copper alloys. Seamless round copper tubes for
water and gas in sanitary and heating applications.

BS EN 1090 Execution of steel structures and aluminium structures:

Part 2: 2008 Technical requirements for the execution of steel structures.

Part 3: 2008 Technical requirements for aluminium structures.

BS EN 1172: 1997 Copper and copper alloys. Sheet and strip for building
purposes.

BS EN 1173: 2008 Copper and copper alloys. Material condition designation.

BS EN 1179: 2003 Zinc and zinc alloys. Primary zinc.

BS EN 1254: 1998 Copper and copper alloys. Plumbing fittings.

BS EN 1412: 1996 Copper and copper alloys. European numbering system.

BS EN 1560: 1997 Founding. Designation system for cast iron. Material
symbols and material numbers.

BS EN 1561: 1997 Founding. Grey cast irons.

BS EN 1562: 1997 Founding. Malleable cast irons.

BS EN 1563: 1997 Founding. Spheroidal graphite cast irons.

BS EN 1564: 1997 Founding. Austempered ductile cast irons.

BS EN 1774: 1997 Zinc and zinc alloys. Zinc for foundry purposes. Ingot and
liquid.

BS EN 1976: 1998 Copper and copper alloys. Cast unwrought copper products.

BS EN 1992: 2008 Copper and copper alloys. Ingots and castings.
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BS EN 1993 Eurocode 3: Design of steel structures:

Part 1.1: 2005 General rules and rules for buildings.

Part 1.2: 2005 Structural fire design.

Part 1.3: 2006 Cold-formed members and sheeting.

Part 1.4: 2006 Stainless steels.

Part 1.5: 2006 Plated structural elements.

Part 1.6: 2007 Strength and stability of shell structures.

Part 1.7: 2007 Plated steel structures subject to out of plane loading.

Part 1.8: 2005 Design of joints. Part 1.9: 2005 Fatigue.

Part 1.10: 2005 Material toughness.

Part 1.11: 2006 Design of structures with tension components.

Part 1.12: 2007 Additional rules for steel grades S700.

BS EN 1994 Eurocode 4: Design of composite steel and concrete structures:

Part 1.1: 2004 General rules and rules for buildings.

Part 1.2: 2005 Structural fire design.

BS EN 1999 Eurocode 9. Design of aluminium structures:

Part 1: 2007 General structural rules.

Part 2: 2007 Structural fire design.

Part 3: 2007 Structures susceptible to fatigue.

Part 4: 2007 Cold-formed structural sheeting.

Part 5: 2007 Shell structures.

BS EN ISO 7441: 1995 Corrosion of metals and alloys. Determination of
bimetallic corrosion in outdoor exposure corrosion tests.

BS EN ISO 9445: 2006 Continuously cold-rolled stainless steel narrow strip,
wide strip, plate/sheet and cut lengths.

BS EN 10020: 2000 Definition and classification of grades of steel.

BS EN 10021: 2006 General technical delivery conditions for steel.

BS EN 10025 Designation system for steel:

Part 1: 2004 General technical delivery conditions.

Part 2: 2004 Non-alloy structural steels.

Part 3: 2004 Normalised/normalised rolled weldable fine grain structural steels.

Part 4: 2004 Thermomechanical rolled weldable fine grain structural steels.

Part 5: 2004 Structural steelswith improved atmospheric corrosion resistance.

Part 6: 2004 High yield strength structural steels.

BS EN 10027 Designation systems for steels:

Part 1: 2005 Steel names.

Part 2: 1992 Steel numbers.

BS EN 10029: 1991 Tolerances on dimensions, shape and mass for hot rolled
steel plates.
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BS EN 10034: 1993 Structural steel I and H sections. Tolerances on shape and
dimensions.

BS EN 10051: 1992 Continuously hot-rolled uncoated plate, sheet and strip of
non-alloy and alloy steels. Tolerances on dimensions and shape.

BS EN 10052: 1994 Vocabulary of heat treatment terms for ferrous products.

BS EN 10056 Specification for structural steel equal and unequal leg angles:

Part 1: 1999 Dimensions.

Part 2: 1993 Tolerances, shape and dimensions.

BS EN 10079: 2007 Definitions of steel products.

BS EN 10080: 2005 Steel for the reinforcement of concrete. Weldable reinforcing
steel.

BS EN 10083 Steels for quenching and tempering:

Part 1: 2006 General technical delivery conditions.

Part 2: 2006 Technical delivery conditions for nonalloy steels.

Part 3: 2006 Technical delivery conditions for alloy steels.

BS EN 10088 Stainless steels:

Part 1: 2005 List of stainless steels.

Part 2: 2005 Technical delivery conditions for sheet, plate and strip for general
purposes.

Part 3: 2005 Technical delivery conditions for semi-finished products, bars, rods
and sections for general purposes.

Part 4: 2009 Technical delivery conditions for sheet/plate and strip of corrosion
resisting steels for construction purposes.

Part 5: 2009 Technical delivery conditions for bars, rods, wire, sections and
bright products of corrosion resisting steels for construction purposes.

BS EN 10095: 1999 Heat resisting steels and nickel alloys.

BS EN 10130: 2006 Cold-rolled low-carbon steel flat products for cold forming.
Technical delivery conditions.

BS EN 10131: 2006 Cold-rolled uncoated and zinc or zinc-nickel electrolytically
coated low-carbon and high-yield strength steel flat products for cold
forming. Tolerances on dimensions and shape.

BS EN 10140: 2006 Cold-rolled narrow steel strip. Tolerances on dimensions
and shape.

BSEN10143: 2006 Continuously hot dip coated steel sheet and strip. Tolerances
on dimensions and shape.

BS EN 10149 Hot-rolled products made of high yield strength steels for cold
forming:

Part 1: 1996 General delivery conditions.

Part 2: 1996 Delivery conditions for thermomechanically rolled steels.

Part 3: 1996 Delivery conditions for normalised or normalised rolled steels.
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BS EN 10152: 2009 Electrolytically zinc coated cold rolled steel flat products.
Technical delivery conditions.

BS EN 10169 Continuously organic coated (coil coated) steel flat products:

Part 1: 2003 General information.

Part 2: 2006 Products for building exterior applications.

Part 3: 2003 Products for building interior applications.

BS EN 10210 Hot finished structural hollow sections of non-alloy and fine grain
structural steels:

Part 1: 2006 Technical conditions.

Part 2: 2006 Tolerances, dimensions and sectional properties.

BS EN 10219 Cold-formed welded structural hollow sections of non-alloy and
fine grain steels:

Part 1: 2006 Technical delivery requirements.

Part 2: 2006 Tolerances, dimensions and sectional properties.

BS EN 10220: 2002 Seamless and welded steel tubes. Dimensions and masses per
unit length.

pr EN 10223-8: 2008 Steel wire and products for wire fences. Welded mesh
gabion products.

BS EN 10242: 1995 Threaded pipe fittings in malleable cast iron.

BS EN 10244 Steel wire and wire products. Nonferrous metallic coatings on
steel wire:

Part 1: 2009 General principles.

Part 2: 2009 Zinc or zinc alloy coatings.

BS EN 10250 Open steel die forgings for general engineering purposes:

Part 1: 1999 General requirements.

Part 2: 2000 Non-alloy quality and special steels.

Part 3: 2000 Alloy special steels.

Part 4: 2000 Stainless steels.

BS EN 10279: 2000 Hot rolled steel channels. Tolerances on shape, dimension
and mass.

BS EN 10340: 2007 Steel castings for structural uses.

BS EN 10343: 2009 Steels for quenching and tempering for construction
purposes. Technical delivery

conditions.

BS EN 10346: 2009 Continuously hot-dip coated steel flat products. Technical
delivery conditions.

BS EN 12020: 2008 Aluminium and aluminium alloys. Extruded precision
profiles in alloys.

BS EN 12060: 1997 Zinc and zinc alloys. Method of sampling. Specification.

BS EN 12165: 1998 Copper and copper alloys. Wrought and unwrought forging
stock.
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BS EN 12258-1: 1998 Aluminium and aluminium alloys. Terms and definitions.
General terms.

BS EN 12373: 2001 Aluminium and aluminium alloys.

BS EN 12420: 1999 Copper and copper alloys. Forgings.

BS EN 12588: 2006 Lead and lead alloys. Rolled lead sheet for building
purposes.

BS EN 12844: 1999 Zinc and zinc alloys. Castings. Specifications.

BS EN ISO 12944 Paints and varnishes. Corrosion protection of steel structures
by protective paint systems:

Part 1: 1998 General information.

Part 2: 1998 Classification of environments.

Part 3: 1998 Design considerations.

Part 4: 1998 Types of surface and surface preparation.

Part 5: 2007 Protective paint systems.

BS EN 13283: 2002 Zinc and zinc alloys. Secondary zinc.

DD CEN/TS 13388: 2008 Copper and copper alloys. Compendium of
compositions and products.

BS EN 13438: 2005 Paints and varnishes. Powder organic coatings for
galvanised or sheradised steel products for construction purposes.

BSEN13501 Fire classification of construction products and building elements:

Part 1: 2007 Classification using test data from reaction to fire tests.

Part 2: 2007 Classification using data from fire resistance tests.

Part 5: 2005 Classification using data from external fire exposure to roof tests.

BS EN 13811: 2003 Sheradising. Zinc diffusion coatings on ferrous products.
Specification.

BS EN 13858: 2006 Corrosion protection of metals. Non-electrolytically applied
zinc flake coatings on iron or steel components.

BS EN 14431: 2004 Vitreous and porcelain enamels. Coatings applied to steel
panels intended for architecture.

BS EN ISO 14713: 1999 Protection against corrosion of iron and steel in
structures. Zinc and aluminium coatings. Guidelines.

BS EN 14782: 2006 Self-supporting metal sheet for roofing, external cladding
and internal lining.

BS EN 14783: 2006 Fully supported metal sheet for roofing, external cladding
and internal lining.

BS EN 15088: 2005 Aluminium and aluminium alloys. Structural products for
construction works.

DD ISO/TS 15510: 2003 Stainless steels. Chemical composition.

BS EN 15530: 2008 Aluminium and aluminium alloys. Environmental aspects of
aluminium products. General guidelines for inclusion in their standards.

BS EN ISO 15630 Steel for the reinforcement and prestressing of concrete:
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Part 1: 2002 Reinforcing bars, wire rod and wire.

Part 2: 2002 Welded fabric.

Part 3: 2002 Prestressing steel.

CP 118: 1969 The structural use of aluminium.

CP 143 Sheet roof and wall coverings:

Part 1: 1958 Aluminium, corrugated and troughed.

Part 5: 1964 Zinc.

Part 10: 1973 Galvanized corrugated steel. Metric units.

Part 12: 1970 Copper. Metric units.

Part 15: 1973 Aluminium. Metric units.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 349: 1990 Stainless steel as a building material.

BRE Digest 444: 2000 Corrosion of steel in concrete (Parts 1-3).

BRE Digest 455: 2001 Corrosion of steel in concrete-service life design and
prediction.

BRE Digest 461: 2001 Corrosion of metal components in walls.

BRE Digest 462: 2001 Steel structures supporting composite floor slabs-design
for fire.

BRE Digest 487 Part 2: 2004 Structural fire engineering design: materials
behaviour-steel.

BRE Good building guide

BRE GBG 21: 1996 Joist hangers.

BRE Information papers

BRE IP 5/98 Metal cladding-assessing thermal performance.

BRE IP 11/00 Ties for masonry walls: a decade of development.

BRE IP 10/02 Metal cladding-assessing thermal performance of built up systems
with use of Z spacers.

CORUS PUBLICATIONS

Fire resistance of steel-framed buildings (2001).

Fire engineering in sports stands (1997).

ADVISORY ORGANISATIONS

Aluminium Federation Ltd., National Metal forming Centre, 47 Birmingham
Road, West Bromwich, West Midlands B70 6PY, UK (0121 601 6363).

Aluminium Rolled Products Manufacturers Association, National Metal
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forming Centre, 47 Birmingham

Road, West Bromwich, West Midlands B70 6PY, UK (0121 601 6361).

British Constructional Steelwork Association Ltd., 4 Whitehall Court,
Westminster, London SW1A2ES,UK (020 7839 8566).

British Non-Ferrous Metals Federation, 5 Grovelands Business Centre,
Boundary Way, Hemel Hempstead HP2 7TE, UK (01442 275705).

British Stainless Steel Association, Broomgrove, 59 Clarkehouse Road,
Sheffield, South Yorkshire S10 2LE, UK (0114 267 1260).

Cast Iron Drainage Development Association, 72 Francis Road, Edgbaston,
Birmingham, W. Midlands B16 8SP, UK (0121 693 9909).

Cold Rolled Sections Association, National Metal forming Centre, Birmingham
Road, West Bromwich,

West Midlands B70 6PY, UK (0121 601 6350).

Copper Development Association, 5 Grovelands Business Centre, Boundary
Way, Hemel Hempstead,

Hertfordshire HP2 7TE, UK (01442 275705).

Corus Research, Development and Technology, Swindon Technical Centre,
Moorgate, Rotherham, South Yorkshire S60 3AR, UK (01709 825 335).

Council for Aluminium in Building, Bank House, Bond’s Mill, Stonehouse,
Gloucestershire GL10 3RF,

UK (01453 828851).

Galvanizers Association, Wren’s Court, 56 Victoria Road, Sutton Coldfield,
West Midlands B72 1SY, UK (0121 355 8838).

Lead Sheet Association, Unit 10, Archers Park, Branbridges Road, East
Peckham, Tonbridge, Kent TN12 5HP, UK (01622 872432).

Metal Cladding and Roofing Manufacturers Association, 18 Mere Farm Road,
Prenton, Wirral, Cheshire CH43 9TT, UK (0151 652 3846).

Stainless Steel Advisory Centre, Broomgrove, 59 Clarkehouse Road, Sheffield,
South Yorkshire S10 2LE, UK (0114 267 1265).

Steel Construction Institute, Silwood Park, Ascot, Berkshire SL5 7QN, UK
(01344 636525).

Zinc Information Centre, 6 Wrens Court, 56 Victoria Road, Sutton Coldfield
B72 1SY, UK (0121 362 1201).
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(Gypsum Plasterboard)|vvvvh@vvvvQcpvvvvQGivvvv9J(Void Spaces)<vvvv9QOI<vvvv+vvvv#GyvvvvMvvvvWvvvv>Ch
Gyvqv(:PGyv=v"v+v(j.hCv}qv?|vMv9_vQvv=v+vQIyvAvwv9CvrG}<vMvQIpv,$vPGGyv"v(Y|v#<v"v9AG}Svtvr
@vvJvvBCQ\vv+vv?GyvvTvvavvK,|vv}vv9svvO*vvAvvTvv=vv>pvv,@vvO$vv(Q(Deterioration)Gyvv=vv"vv+vv?.yvvPG*vvGvv>
@vvz|vv+vv#@vv%vv(*vv?vvv9pvv+vv?yvvzvvqvvQGivv9JGyvv=vv9QOI,h*vvGvv>C:

q
*vv=vvQOCSvvqvv{G}Q\vv+vv?Eyvv)|vv9Ohf

!ta?Gy"Oi(Dew Point)f"O|9@w(fOQF9JGyJQGQIGyM9QF+?vvvv5OQF9J|8(*?.
}fCjvvvv=vvvKyvvvzvvv=vvvMvvv9Q@vvvJvvvBGyvvvavvv=vvvtvvv?Gyvvvgvvv9Ryvvv?*vvvGvvvgvvvzvvv&fvvvQ\vvv?yvvvzvvvAvvvTvvvQHIvvv(dvvvv9<vvv;J
GyvvMvvO|vv?Gyvvwvv%vvQ<vv9Fvv+vv?.hfvv"vvOGyvvtvv+vv9e<vvzfvv}vv9dEYvv;MG}SvvavvKPGJG}Q\vv+vv?Gyvv=vv9QOI,pvv,
Iv9dfvOe@vz|v+v#GyvAv%v(*v?GyvGv+vOI,*vwv(fGyvAvJv(qdEyv)!vdv9eG}Q\v+v?GyvOGpv8v?ChGyvTvavK
Gyvvvv}vvvvtvvvvzvvvv(H|vvvvqvvvv+vvvvOG

k
.:*vvvv"vvvvZvvvvKGyvvvvwvvvv(O(Code of Practice) (BS 8217: 2005)<vvvvAvvvvWvvvv+vvvv+vvvvO

G}SaKPGJG}Q\+?Gy=9QOIp,G}<"+?GyGO*OI.
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(GyWw{6.1)G}SaKPGJG}Q\+?Gy=9QOIhG}Q\+?GyOGp8?hG}SaKGCtz(<?.

G}SaKPGJG}Q\+?GyOGp8?

*vv(\vvhGyvvgvvRdGyvvJvvQGQjpvv,@vvWvv+vv+vvOG}SvvtvvrPGJG}Q\vv+vv?GyvvOGpvv8vv?<vv+vv#CQ\vv+vv?
GyvvTvvavvKhivvWvv9AGyvvgvvRdGyvvGvv(j(GyvvWvvwvv{6.1).$vvPGG FvvQGA*vv]vv}vv#Cf@vvwvv(fCQ\vv+vv?
GyvvTvvavvKhGyvv%vv+vvwvv{Gyvv=vv"vv+vv(jGyvvTvv9!vvOyvv%vv9|vvgvvRhyvv+vv#fvv#OQFvv9JGyvvJvvQGQIGyvvtvvZvv(i,|vv}vv9
*vvJvvO|vv#GyvvJvvQvvv?GyvvJvvQGQ*vv?Gyvv}vvqvvQ_vv?GyvvAvv,svvO@vvAvvTvv=vv>pvv,C\vvQGQ.h}fGyvv}vv(GOGyvvgvv9Ryvv?
yvzvJvQGQI|v(Fv(OI|v=v9VvQI@vJvB_v=vtv?GyvgvRdGyv}v9Fv,,*vGv>Cf@vwv(f@vzvxGyv}v(GO|vAv+v"v?
<vvJvv+vvE@vvAvvJvv}qvv{IvvQvvv?Gyvv}vvWvv,fvvzvv+vv%vv9fvv"vvOYvv+vv9!vv?GyvvTvvavvK.h@vvJvvAvv9LGyvvavv=vvtvvAvv9fGyvvgvv9Ryvv?

yvvzvvJvvQGQI(Insulation Layer)hGyvvgvv9Ryvv?yvvzvv}vv9A(Waterproof)@vvDvv=vv+vvAvv9
k

|vv+vvwvv9!vv+vvwvv+vv9
k

ChpvvQT

IvvZvv)pvv(svv%vv}vv9(Ballasting)yvvzvvJvv+vvzvv(yvv?OhfGsvvAvv;fvv%vv}vv9<vv9yvvQ*vv9MGyvvtvv(*vv?.h f@vvwvv9Cvvr
Gyvv}vv9Afvvzvv)Gyvv(Fvv&GyvvTvvqvvzvv,}Q\vv+vv?GyvvTvvavvKpvv,<vv"vv+vv?GyvvTvvavvKPGJG}Q\vv+vv?GyvvOGpvv8vv?*vvOd
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fv9OIfvzv)fvOevvqv9*v?GyvgvRdGyvJvQGQj,pvAvgvOqGyv=v"v+v?PGJG}Q\v+v?GyvOGpv8v?$v,Gyv}vqv]vzv?
y~StrGyMq+q?Gy(Rf.

G}SaKGy}tz(<?(Gy}gw(S?)
pvv,Gyvv=vv"vv+vv?PGJGyvvTvvavvKGyvv}vvtvvzvv(H@vvwvv(fG}Q\vv+vv?Gyvv=vv"vv+vv(*vv?hGyvvjvvWvv9AGyvvgvv9Rdyvvzvv}vv9A

(Weatherproof Membrane)|vvJvv}vv+vv+vv#<vvgvv9RdIvvQGQjLvv9QFvv,(GyvvWvvwvv{6.1)*vv]vv}vv#
$vPGG FvQGAGyvgvRdGyvwv9|v{yv"vdv9eGyvTvavK|v#GyvJvQGQIGyv}vAvavQqpv?pv,Gyv=vQOhGyvJvQ,vv}v9

*vvJvv(dOhf@vv]vvQQ$vv9<vvzVvvgvv?GyvvWvv}vvUh<vvJvvQvvv?GyvvZvv+vv9!vv?.h@vvDvv=vvB_vv=vvtvv?GyvvgvvRdfvv9OIE|vv9

<vvqvvQTGyvvJvvZvv)pvv(svv%vv9(Ballasted With Gravel),Ch@vvJvv}qvv)@vv}vv9|vv9
k

<vv=vv;W|vvQYvv(a
(Paving Slabs).hyvvgvv{|vv#Svv+vv8vv9JG}SvvavvKGyvv}vvtvvzvv(<vv?Gyvv(RfGyvv}vv+vvBGyvvRGFvvOhYvvgvv(<vv?

vvvWvvr@vvTvvQHGyvv}vv9A@vvJvvB_vv=vvtvv?GyvvgvvRd.EP*vvgvvO<vv"vv9AG}SvvavvKGyvv}vvtvvzvv(<vv?$vv(Gyvv}vvqvv]vv{
y"d~G}SaKGyMQS9!+?hi+Q$9|#G}SaKGyDt+z?.

CiW+?Gyt9Q(GyJo}Q)Gy}TzJ?

@vvAvvzyvvrG}SvvavvKGyvv}vv"vvqvvPI<vvzivvWvv+vv?Gyvvtvv9QGyvv}vvTvvzvvK(vvv9!vvB@vvTvv}vv)G}SvvavvKGyvv}vvQvvv=vv?
(Built-Up Roofing))|vv#_vv=vvtvvAvv+vv#ChCvvvDvvQ|vv#Cyvv(GMGyvvtvv9QGyvv}vvDvv=vvAvv?<vvgvv]vv%vv9Eyvv)<vvgvv̂

<vvv;YvvvuPG@vvv,(Self-Adhesive)Ch<vvv9yvvvtvvv9QGyvvvJvvv9Q.h@vvvZvvv"vvvhCyvvv(GMGyvvvtvvv9Q|vvv#IvvvZvvv+vvvQI
CSv9SIv9|vzv?(Base Carrier)|v#G}yv+v9aChG}yv+v9aGyvRFv9Fv+v?|vWvQ<v?h|vjvzvqv?<v9yvtv9Q.
hy=g^$PgGy}"AG9J_=t?:Yt?Lzq+?hE!%9AhGbyzTaK.

Gyvvtvv9Q$vv(Gyvv}vv9OIGyvv}vvAvv=vvtvv+qvv?|vv#Gyvv"vvqvvbGyvvMvv9e<vvgvvOERGyvv?Gyvv}vv"vvAvvGvv9JGyvvavv+vv9QI<vv9yvvAvvtvvavv+vvQ.
h@
o
vgvOd|v(GYvqv9JGyvtv9Q<vgv}vzv+v?CvvTvOI(Oxidation)|vAvJvwv~pv+v%v9yvzvJvZv(dfvzv)|v9OI
|vvavv9_vv+vv?(Rubbery)|vv"vv9Svv=vv?}fvv}vv9dG}SvvavvK.pvvgvv"vvO@vvZvv"vv+vvhCyvv(GMGyvvtvv9Q@vv}vvQqQ_vv=vvtvv?
G}Svv9SGyvv}vvwvv(!vv?|vv#Cyvv+vv9afvv]vv(*vv?ChRFvv9Fvv+vv?Ch|vv#Gyvv=vv(yvv+vvTvvAvvQGyvv}vvWvvQqH<vv9yvvtvv9Q

(Bitumen-Saturated Polyester)Lvv;dsvv9QPGFvv>|vv|vvvTvvO*vvJvvAvv(jfvvzvv)|vv9yvvrLvv9|vv{
(Inert Filler).Cvv~@

o
vvz
q
vvrGyvv}vv(GO<vv9yvvTvv}vv9vvv?Gyvv}vvavvzvv(<vv?yvv+vvAvv~@vvjvvzvv+vvrCyvv(GMGyvvtvv9Q<vv9yvvQ|vv{

yv}v"vhG:yvAvZv9b\v}v#Gyvzvqv9pv?Ch@ovjva
q
v)<vtvWv(Q|v(GOyvAvgvav,G !v%v9AGyv}vavzv(H.h@vAv(GpvQ

Sv}v9vv9J|vMvAvzvqv?|v#$vPgG}yv(GM,hyvAv}v+v+vR!v(fv+v?_v=vtv?G}yv+v9aG}Sv9S@vgvz
q
v~Gyvzvqv9pv?

<9}y(Gffz)_(dEIOiI9pA+%9.
C!(GYCiW+?Gyt9QGy}TzJ?
*vvZvv"vvrGyvv}vvgvv+vv9Q(BS EN 13707: 2004)CivvWvv+vv?Gyvvtvv9QGyvv}vvTvvz

q
vvJvv?yvv"vvdvv~G}SvvavvK
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GSvAv"v9OG
k

Eyv)|vGv9d|v#LvZv9FvZv%v9Gyvqv+vR*v9Fv+v?,hyvwv#|v#OhfEVv9QI|vJvOOIEyv)Gyv}v(GO
Gyvv}vvZvv"vvgvv?|vv"vv%vv9.hGyvvAvv(Fvv+vv&Gyvv}ovvgvvavv)pvv,Gyvv}vvgvv+vv9Q(Bs 8747: 2007)*vvQ<vvbGyvvMvvZvv9Fvv[

Gyvvvvqvvvv+vvvvR*vvvv9Fvvvv+vvvv?Gyvvvv}vvvvqvvvvAvvvv9Ivvvv+vvvv?(Key Physical Properties)yvvvvtvvvv(IGyvvvvWvvvvO(Tensile Strength)

(GyvvZvv"vvrS)h|vvtvv9h|vv?GyvvDvvtvv>(Puncture Resistance)(GyvvZvv"vvrP)|vvh!vv(YGyvv}vv"vvAvvH.
Iv+vE@vWvAvu|vtv9h|v?GyvDvtv>|v#@vQGvv>|vtv9h|v?GyvZvOe(Resistance To Impact)(Gyvqv8v?

D)h|vvvtvvv9h|vvv?GyvvvJvvv}vvv{GyvvvTvvv9vvvv#(Resistance To Static Loading)(Gyvvvqvvv8vvv?L).hyvvvwvvv;

GyvvvZvvv"vvvqvvv+vvv#ShPLvvv}vvvTvvv?|vvvTvvvAvvv(*vvv9J|vvvgvvv+vvv9Q*vvv?|vvvAvvvRG*vvvOI|vvv#1Eyvvv)5.h:*vvv"vvvavvv=vvvu$vvvPG
GyvvAvvZvv"vv+vvrfvvzvv)GyvvqvvAvvJvv9J(Venting)h_vv=vvtvv9JG}Svv9SPGJGyvvQ<vvbGyvvGvvRFvv,ChGyvvavv=vvtvv?
GyvvAvvJvvAvv+vv?yvv~SvvqvvzvvBGyvv}vvZvvavvwvv,(Mastic Asphalt).h@vv}vvAvvzvvxGyvv}vv"vvAvvGvv9JGyvvAvv,CSvv9Svv%vv9
Gyv=v(yv+vTvAvQ|vAv9!v?hO*v}v(|v?Cvv=vQ|v#@vzvxGyvAv,CSv9Sv%v9Cyv+v9aRFv9Fv+v?hyvwv#<vTvgvQChyv,
Cfvvzvv).h*vv"vv9Svv>G !vv%vv9AGyvv"vv9fvv~Gyvvavv=vvtvv9JGyvvTvvqvvzvv+vv?ChIvv+vvDvv}vv9@vvavv=vvuIvv}vv9*vv?yvvzvvTvvavvK,
h*vv}vvwvv#GSvvAvvgvv}vv9dG !vv%vv9AGyvvJvv=vv+vv=vv,yvvzvvavv=vvtvv9JGyvv}vvwvvWvv(pvv?.*vv=vv+vv#GyvvGvvOhd6.1Gyvvgvv;svv?
Gy"}(PF+?<+#Gy}"AG9JGyg9|?hY"q,GyjW9AGy}WAuShP.

FOhd6.1CiW+?Gyt9QGy}TzJ?yAja+?G}SaK
<JT>Gy}g+9QBS 8747: 2007

Gy(YrGyvvvv"vvvv(Y(GyvvvvQ|vvvvR
GytO*~)

Q|vvvvvvvvvvvvvvvR

Gyz(f
Yv"vr
GyvvvvvWvvvvvO

q

S

|vvvvvvvvvvvvvvvtvvvvvvvvvvvvvvv9h|vvvvvvvvvvvvvvv?

GyvvvvZvvvvOeGyvvvvqvvvv8vvvv?

D

GAvvvvvvvvvvvvvvvvvvvvvvvv}vvvvvvvvvvvvvvvvvvvvvvvv{
GyvvvTvvv9vvvv#Gyvvvqvvv8vvv?
L

Yvv"vvrGyvvDvvtvv>
P|vvvvWvvvvAvvvvu|vvvv#
DhL

y+rRFvvvv9Fvvvv,SvvvvavvvvK
I=+=,!9f~

3 BC>QS1D1L1D1L1=P1

<vv(y+TvvAvvQvvvv_vv=vvtvv?;vvAvv+vv?
I=+=+?!9f}?

5 UCRQbS2D2L2D2L2=P2

<vvvvvvvv(y+TvvvvvvvvAvvvvvvvvQvvvvSvvvvvvvvavvvvvvvvK
I=+=,!9f~

5 B/180CRQbS3D2L3D2L3=P3

<vvvvvvvv(y+TvvvvvvvvAvvvvvvvvQvvvvSvvvvvvvvavvvvvvvvK
I=+=,!9f~

5 B/250CRQbS4D2L4D2L4=P4

<vvvvvvvv(y+TvvvvvvvvAvvvvvvvvQvvvvSvvvvvvvvavvvvvvvvK
I=+=,!9f~

5 B/350CRQbS5D3L4D3L4=P5

|;Id9J:

$vvvPgGyvvvAvvvQvvvv+vvv=vvv9J@vvvtvvvzvvv+vvvO*vvv?,hyvvvwvvv#fvvvzvvv)|vvv#*vvv]vvvhGyvvv}vvv(GYvvvqvvv9JCf*vvvAvvvJvvvtvvvu|vvv#
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|(GYq9JGy}Z"h,}!&*}w#Cf@w(f$"9c@Qv+=9J|MAzq?.
C}?L}T?|TA(*9Jyt(IGyWOq@AQGhM<+#S1(G}O!))hS5(G}fz)).

C}?C;C?|TA(*9Jy}t9h|?GyZOeD1(G}O!))hD3(G}fz)).

C}?CQ<h|TA(*9Jy}t9h|?GyJ}{GyT9v#L1(G}O!))hL4(G}fz)).

@vvvWvvv+vvvQG}Qsvvv9e180h250h350Eyvvv)vvvvAvvvzvvv?_vvv=vvvtvvv?G}Svvv9S(g./m2)(:@vvvWvvv}vvv{

CjE!%9AI=+=,).

@vvJvvO
q

O|vvAvvavvzvv=vv9JCOGAivvWvv9A|vvgvv+qvv#(|vvDvv{S2P3)|vv#@vvJvvzvv+vv{Gyvv}vvMvv9_vvQ,<vv}vv9pvv+vv%vv9
$vv"vvOSvv?GyvvTvvavvK(G!vvJvvOGQghGyvvavv=vvtvv?GyvvAvvJvvAvv+vv?yvvzvvjvvWvv9A)hE|vvwvv9!vv+vv?Gyvv(Yvv(dEyvv+vv&(GyvvZvv+vv9!vv?
hGyvvvv}ovvvvWvvvv9IhG6yvvvv+vvvv9J)hOQFvvvv?GyvvvvJvvvv}vvvv9*vvvv?(Ivvvv}vvvv9*vvvv?PG@vvvv+vvvv?,h_vvvv=vvvvtvvvv?IvvvvZvvvv),hQYvvvvr,

hIvvOGFvvu).*vvWvv}vv{Gyvv}vvgvv+vv9Q(BS 8747: 2007)|vvZvvqvv(pvv?EQVvv9OGJyvvzvv}vv(GYvvqvv9JGyvv}vvavvzvv(<vv?
yAZ"+rGyjW9AGy}"9S>.

C|Dz?:

SvvvavvvKLvvvQSvvv9!vvv,|vvvTvvvAvvv(,|vvv+vvv{0-5o,pvvvQVvvv?<vvvJvvv[,E|vvvwvvv9!vvv+vvv?Gyvvv(Yvvv(d<vvv%vvvOa
GyZ+9!?GyMq+q?ptbvvvvY"rGyjW9AGy}az(HS2P3.

_vv=vvtvv?@vvJvvAvv+vv?|vv#LvvWvv>|vvgvv9vvvU,Gyvv}vv+vv{5o<,ivvWvv9A|vvJvv}vv,PG@vv+vv9
k

,E|vvwvv9!vv+vv?
Gy(Y(d<%OaGyZ+9!?GyMq+q?ptbvvvvY"rGyjW9AGy}az(HS3P2.

*vvavv=qvvuGyvvAvvZvv"vv+vvrGyvvTvv9<vvufvvzvv)!vvdvv9e|vv#ivvWvv9Asvv9Q|vvTvvzvvK|vv#_vv=vvtvv?hGIvvOIh|vv#
fvvOI_vv=vvtvv9J.h|vv#CFvv{Gyvvavv=vvtvv9JGyvv}vvAvvgvvOOI*vvGvv>Cf@vvwvv(fEIvvOiGyvvavv=vvtvv9J(GyvvTvvqvvzvv+vv?
f9OI)|#GyZ"rS2P2fz)G}s{.

*vvZvvr|vvzvvJvvuGyvv}vvgvv+vv9Q(BS 8747: 2007)Gyvv"vv(Y3G_vv=vvtvv?|vvDvvt
q
vv=vv?yvvzvvAvv%vv(*vv?|vv#Gyvvtvv9Q

Gyvv}vvTvvzvvK<vvzyvv+vv9aGyvvRFvv9LGyvvAvv,@vvTvvAvvgvv}vv{vvvzhd_vv=vvtvv?|vv#!vvdvv9e@vvjvvavv+vv?GyvvTvvavvKGyvv}vvQvvv>
<jW9AGyt9QGy}TzKI+E*zReGSAg}9dQG<bFRF,Ch@%(*?.

*vvZvvrGyvv}vvgvv+vv9Q(BS EN 13859: 2005)|vv(GOGyvvavv=vvtvv?GyvvAvvJvvAvv+vv?GyvvAvv,@vv"vvqvvPpvv(svv%vv9
_vvv=vvvtvvv?GyvvvAvvvTvvvtvvv+vvvrGyvvv}vvvAvvvtvvvavvvgvvv?(Discontinuous Roofing)vvvv9}yvvv(GM(Slates)hGyvvv=vvv;W.

h@vvJvvO
q

Opvv,Cvv;Cvv?CYvv"vv9a|vv#Ivv+vvE|vvtvv9h|vv?@vvTvvQHGyvv}vv9A,h$vv,GyvvZvv"vvrW1(Cfvvzvv)
OQFvv9JGyvv}vvtvv9h|vv?)hIvvAvv)GyvvZvv"vvr(W3)(C\vvgvvqvv%vv9|vvtvv9h|vv?).h*vvZvvr|vvzvvJvvuGyvv}vvgvv+vv9Q

(BS EN 13859: 2005)Gyvvvavvv=vvvtvvv?GyvvvAvvvJvvvAvvv+vvv?yvvvzvvv"vvv(Y1Ffvvvzvvv)C!vvv%vvv9|vvv#svvv9Q|vvvTvvvzvvvK<vvvzyvvv+vvv9a
GyvMv+vX(Hessian)|vhE|vwv9!v+v?EO|v9L_v=vtv?|v#G}yv(|v"v+v(efv9vvTv?yvzvJvQGQIfvzv)Gyv(Fv&

448



GyvvTvvqvvzvv,.C|qvv9Gyvvavv=vvtvv?GyvvAvvJvvAvv+vv?yvvzvv"vv(Y(5U)pvv%vv,svv9Q|vvTvvz
q
vvK<vv9yvv=vv(yvv+vvTvvAvvQvvvvh@vvAvv}vvAvvh<vv}vvAvv9!vv?

|v+vwv9!v+vwv+v?Cvv=vQ|vh|vtv9h|v?@v}vRbCfvzv)|v#Gyv"v(Y(1F).hfv}v(|v9
k

fv"vO|v9@v(FvO|vMv9_vQ
@vvwvv9Cvvrvvv=vv+vvQ*vvGvv>GSvvAvvgvv}vv9dG}ivvWvv+vv?Gyvv}vvjvvzvvqvv?(Sarking Membranes),h$vv,|vv9!vvgvv?
yvvzvv}vv9Ah!vvqvv(PIyvvzvv=vvMvv9Q.h@vvWvv}vv{Gyvv}vv(GOGyvv=vvO*vvzvv?Gyvvtvv9<vvzvv?yvvzvvAvv"vvqvvUyvvzvvavv=vvtvv?@vvJvvBGyvv=vv;W
|vGv}v(fv?|v#Qsv9sv9JGyv=v(yv,Chyv+vqv+v#(Polyolefin Laminates)h|v"vAvGv9JGyv=v(yv,pv+v"v+v{
vvvvvvzvvvvv(Q*vvvvvOGyvvvvv}vvvvvgvvvvvOd(Modified PVC Products).h*vvvvv=vvvvv+vvvvv#GyvvvvvGvvvvvOhd6.2Q|vvvvv(RCyvvvvv(Gf
G}ivvWvv+vv?GyvvAvv,CSvv9Svv%vv9Gyvvtvv9Q,vvv}vv9*vv=vv+vv#Gyvv}vv"vvdvv(|vv?Gyvv"vv}vv(PFvv+vv?yvvjvvWvv9AGyvvtvv9QGyvv}vvTvvzvvK.EP
fvv"vvO|vv9@vvAvvgvvQVvvv{Cyvv(GMGyvvtvv9QGyvv}vv|vvvTnvvOyvv~Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?hG}hRhf@vvtvvTvv(
@OQ*G+9

k
,h@%Qeh@Z=KCs{|t9h|?y;!%+9Q<9yAg>(Gyw;d)(Fatigue Failure).

GyGOhd6.2CiW+?s9Q|TzJ?y~SaK
IT>|zJuGy}g+9QBS 8747: 2007

GyZ"r|9OIG}S9SGy"(YG:SAg}9dQ|vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvR

Gyz(f
GyvvvvvZvvvvv"vvvvvr
1

Cy+9afvvvvvvvv]vvvvvvvv(*vvvvvvvv?hCSvvvvvvvv9S|vvvvvvvv#
L+XG@(J

Gy"(Y1FivvvvvvWvvvvvv9A;vvvvvvB@vvvvvv=vvvvvvz+bG}Svvvvvvtvvvvvvr
GC9Fz?

C<+^

GyvvvvvZvvvvv"vvvvvr
3

CS9S|#Cy+9aRF9F+?Gy"(Y3GivvvWvvv9ASvvvavvvK|vvv#Gyvvvtvvv9QGCTvvvzvvvK
|h_=t?CS9S|%(GI

:*(FO

GyvvvvvZvvvvv"vvvvvr
5

CS9S<(y+TAQGy"(Y5UivvvvvvWvvvvvv9A;vvvvvvB@vvvvvv=vvvvvvz+bG}Svvvvvvtvvvvvvr
GC9Fz?

CRQb

!d~G}SaK

*vvvZvvvrGyvvvwvvv(O(BS 8217: 2005)!vvvdvvv~@vvvjvvvavvv+vvv?GyvvvTvvvavvvK<vvv9yvvvtvvv9QGyvvv}vvvTvvvzvvvK,hGyvvvAvvv,
@vvvAvvvwvvv(qf|vvv#_vvv=vvvtvvv?CSvvv9S(_vvv=vvvtvvv?@vvvJvvvAvvv+vvv?)(Substrate)hfvvvRdIvvvQGQjhivvvWvvv9Asvvv9Q

hE!vv%vv9AGJ.*vv}vvwvv#Cf@vvQvvv>Cyvv(GMGyvvAvvjvvavv+vv?fvvzvv)CSvvavvK|vvWvv+qvvOI|vv#LvvQSvv9!vv?|vvTvvzvvJvv?
|vvTvv=vvtvv?GyvvZvv"vvhCh|vvZvv=vv(<vv?pvv,Gyvv}vvwvv9f,Ch|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvU(Plywood)(|vv#
GyvvvZvvv"vvvrGyvvvMvvv9QFvvv,(Exterior Grade))Ch|vvv#Cyvvv(GMGyvvvMvvvWvvv>(Timber)(Gyvvv}vvvzvvvTqvvv#
hGyv}vMvO

q
O19(Tongued And Grooved) mm|vh|vgv9yvGv?<v9yv}v(GOGyvJv9pvdv?hGyvAvwv+v+vr)

Ch|vvv#Cyvvv(GM|vvvGvvvOhyvvv?|vvv(Fvvv%vvv?(Oriented Strand Board),Ch|vvv#<vvv;_vvv9JYvvv(a
GyvvMvvWvv>(Wool Slabs Wood),ChCQ\vv+vv9J|vvgvvO!vv+vv?|vvwvv+qvvqvv?Gyvv}vvtvvavvh(Profile Metal

Decking)(pvvv(:P|vvvjvvvzvvvqvvv#ChCyvvv(|vvv"vvv+vvv(e).h@vvvgvvvO
q!vvvdvvv~G}Q\vvv+vvv9JGyvvv}vvvQvvvv=qvvv?GyvvvMvvv9Yvvv?
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<vvv9}SvvvavvvK,vvvv9yvvvtvvvavvvhGyvvvAvvv,@vvvAvvvzy
q
vvvr|vvv#GyvvvMvvvWvvv>Gyvvv}vvvgvvv9vvvvUhQivvv(IG}hQ*vvvAvvv9fGyvvvZvvvzvvv=vvv?

(Rigid Urethane Foam)hYvvqvv9FvvKG}yvv(|vv"vv+vv(e,|vv"vv9Svv=vv?C*vv]vv9
k

<vv9SvvAvvDvv"vv9AGyvv}vv"vv9_vvuPGJ

GyvvQ_vv(<vv?Gyvvgvv9yvv+vv?.hpvv,G}SvvavvKGyvvOGpvv8vv?*ovvQv
q
vv>\vv=vvbyvvzvv=vvMvv9Qpvv(bG}Q\vv+vv?.hCvv}qvv?|vv(GO

|vv"vv9Svv=vv?yvv]vv=vvbGyvv=vvMvv9Q,|vv"vv%vv9<vvJvvTvv>|vv9OIGyvv=vv"vv9A,CivvWvv+vv?Gyvvtvv9QGyvv}vvAvvQGvvv=vv?(Lapped)

hGyv}vzvZvtv?(Bonded),hCyv(GMGyv=v(yv+vAv+v#Gyv}vAvQGvv=v?(Lapped Polythene),Ch12mm

|#G}SqzBGy}Zaw,(Mastic Asphalt)fz)!T+H|#G}y+9aGyRF9F+?.

@vvvvWvvvv}vvvv{|vvvv(GOGyvvvvgvvvvRdGyvvvvJvvvvQGQjGyvvvvqvvvvzvvvv+vvvv#(Cork),hGyvvvvqvvvvzvvvvRGJGyvvvvZvvvvzvvvv=vvvv?(MW)

(Rigid Mineral)ChGyvvZvv(aGyvvRFvv9Fvv,(Glass Wool),hGyvv=vvQyvv+vvB(Perlite) (EPB),

hGyvvRFvv9LGyvvQivv(jGyvvMvvzvv(j(CG) (Cellular Foamed Glass),hQivv(IGyvv=vv(yvv,*vv(Q*vvDvv9f
GyvvvvZvvvvzvvvv=vvvv?(RUP) (Rigid Polyurethane Foam)hGyvvvv=vvvv(yvvvv+vvvvTvvvvAvvvv+vvvvQ*vvvv#Gyvvvv}vvvvtvvvv(yvvvv><vvvv9yvvvv=vvvvDvvvvu

(XPS) (Extruded)ChGyvvvvvvvvvvvv}vvvvvvvvvvvvtvvvvvvvvvvvv(yvvvvvvvvvvvv><vvvvvvvvvvvv9yvvvvvvvvvvvvAvvvvvvvvvvvv}vvvvvvvvvvvvOqO(EPS) (Expanded Moulded)

(Polystyren),hQivvvvvvvv(IGyvvvvvvvvqvvvvvvvv+vvvvvvvv"vvvvvvvv(d(Phenolic Foam),hGyvvvvvvvv=vvvvvvvv(yvvvvvvvv,E*vvvvvvvvRhSvvvvvvvv+vvvvvvvv9!vvvvvvvv(QG
(PIR) (Polyisocyanurate),hCyv(GMG}yv+v9aGyv}vWvQ<v?<v9yvtv9Q(Bitumen Impregnated

Fibreboar),h|vvMvvAvvzvvrGyvv"vvdvv~Gyvv}vvQvvv=vv?Gyvv}vv"vv9Svv=vv?.h*vvTvvAvvavv+vvh|vvgvvdvv~Gyvv}vvZvv"vvgvv+vv#Gyvv+vv(e
@v(pv+vQ|v"vAvGv9JfvRdLv9yv+v?|v#Gyvqvzv(Qhvvzv(QhvvQ<v(f(CFC-Free).hvvDv+vQG

k
|v9@vAv(GpvQ

yvOGFv#|v}vOqOIIvTv9Sv?<v9yvJvQGQI|vzvZvtv?Svzvqv9
k

fvzv)pvzv+v#Ch<vQyv+vB,Chfvzv)_v=vtv?|v#
Cyv(GM|v#Cyv+v9asv9<vzv?yvZv>Gyvtv9QGyvTv9Lv#fvzv+v%v9h|vOqg(Pour And Roll),ChFv9$vRI
yv}vOCyv(GMGyvtv9QhyvZvtv%v9<v}vWvgv{Gyvzv%v>(Torch-On).hIv+vEyv~@ovOQL|v+v(d|v"v9Sv=v?

(Suitable Falls)pv,Gyv%v+vwv{Gyv=v"v+v(jyvzvTvavK,*v}vwv#@vz|v+v#svavhfvRdFv9$vRI|vqvZvzv?
yvvAvvz|vv+vv#Gyvv}vv+vv(d(Cut-To-Falls).EfGyvvJvvOG}O!vv)Gyvv}vvavvzvv(Hyvv}vv+vv(dGyvvMvvO|vv?(Service

Fall)$vvvv(1Eyvvvv)80yvvvv}vvvv"vvvvh@vvvvGvvvv}vvvvh<vvvvQcGyvvvv}vvvv9A(Ponding),h$vvvvPG|vvvv9*vvvvAvvvvavvvvz
q
vvvv>|vvvv+vvvv;

k

@Z}+}+9
k

1Ey)40y+T}K<T+;fGy}+9g.

fvvzvv)G}SvvavvKGyvv}vv9Fvvzvv?,@vv(\vvhChd_vv=vvtvv?|vv#Cyvv(GM@vvjvvavv+vv?GyvvTvvavvK<vv9@vvGvv9gGyvv}vv+vv{,
hyvvwvv#fvvzvv)G}SvvavvKGyvv}vvTvvAvv(*vv?(Csvv{|vv#100)h:fvv;svv?:@vvGvv9gGyvvavv=vvtvv?G}hyvv)<vv9yvv}vv+vv{.
h@vvzvvZvvuGyvvavv=vvtvv?G}hyvv)FvvRFvv+vv9

k
Ch<vv9yvvwvv9|vv{<vvJvvTvv>!vv(fvv+vv?Gyvvavv=vvtvv?GyvvAvvJvvAvv+vv?(Substrate).

hivv9yvv=vv9
k

|vv9@vv}vvO
q

G}yvv(GMGyvv}vvDvvtqvv=vv?GyvvJvvQIvvvavv=vvtvv?Chyvv),h|vv#Cvv~@vvjvvOh|vvzvvAvvZvvtvv?!vvtvvavv+vv9
k

fvv"vvO|vv9
*vvavv=qvvuGyvvtvv9QGyvvJvv9Qyvvzvvavv=vvtvv?GyvvDvv9!vv+vv?.C|vv9G}SvvavvKGyvvMvvWvv=vv+vv?pvvAovvTvv}qvvQ(Nailed)fvvzvv+vv%vv9Gyvvavv=vvtvv?
G}hyv).*vTv}vKGyvzvZvuGyvGvRFv,<v=vgv̂GyvJvQvv?GyvJvQGQ*v?<v+v#|v"vdv(|v?G}yv(GMhG}Q\v+v?,
vvv}vv9C!vv&*vvTvv}vvK<vv9!vvqvv;JCj<vvMvv9Qyvvzvv}vv9A|vvJvv=vv(Spvv,|vv9OIG}Q\vv+vv?.vvv}vv9CfGSvvAvvgvv}vv9d
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pvAvJv9J@v"vqv+vUfvzv)G}SvavKGyv}vAvTvgv?*vTv}vK<vMvQhLGyv%v(GAGyv}vJvZv(Q|v#$v+vwv{GyvTvavK
fvv#_vvQ*vvu@vvTvvQ<vv&@vvJvvBGyvvavv=vvtvv?Gyvv}vvzvvZvvtvv?FvvRFvv+vv9

k
.yvvPG*vvGvv>Cf@vvwvv(f@vvQGvvv=vv9JGyvvGvv(G!vv>

PGJGyvvgvvQV50mmh@vvQGvvv=vv9JGyvv"vv%vv9*vv9JPGJGyvvgvvQV100mm|vvAvvgvv9svv=vv?<vv9yvvAvvQ@vv+vv><vv+vv#
Gyvvvavvv=vvvtvvv9J.pvvv,G}SvvvavvvKGyvvv}vvv9Fvvvzvvv?,h*vvvGvvv>Cf@vvvTvvv}vvvQGyvvvavvv=vvvtvvv?G}hyvvv)fvvv"vvvOPQhIvvvv{yvvv(M
h<vvvJvvv+vvvE@vvvwvvv(fGyvvv}vvvTvvv9pvvv?<vvv+vvv#!vvvtvvv9WGyvvvAvvvDvvv=vvv+vvvB50mm,h*vvvGvvv>Cf*vvvTvvvAvvvgvvv}vvv{svvv9QOQFvvv?
G!vZv%v9QgCfvzv)|v#115/15yvzvZvuGyvav=vtv9JGyvAv9yv+v?|v"vgv9

k
:!vR:sv%v9.Iv+vE@v||v#GyvJv}v9*v?|v#

@vvzCvv+vvQG}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?E|qvv9<vv{!vv%vv9A|vvgvvO!vv,SvvavvJvv,|vvavv=vvu|vv#Gyvv}vvgvv}vv{,Ch<vvAvvavv=vv+vvu
O$vvv9ffvvv9vvvvU,Ch<vvvqvvvQT_vvv=vvvtvvv?|vvv#!vvvJvvv9@vvv?IvvvGvvvQGyvvvTvvv=vvv9QG}<vvv+vvv̂Gyvvvgvvv9vvvvU(Spar Stone

Chippings)<T}x12mmfz)G}SaKGy}TA(*?.

(GyWw{6.2)iW9AGyt9QGCTzKGyAtz+Ojf^!d~GyTaK.

CiW+?Gyt9QGy}gOd<9y}=z}QGJ

@vvgvvAvv}vvOCivvWvv+vv?Gyvvtvv9QGyvvgvv9yvv,G}OGAfvvzvv)CSvv9S|vv#Gyvv=vv(yvv+vvTvvAvvQ(Polyester Base),
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 vvvTvv9<vv%vv9Gyvv}vvAvv9!vv?(Toughness),hfvvzvv)Gyvvavv;A<vv9yvvtvv9QGyvv}vvgvvOd<vv9yvv}vv=vvzvv}vvQGJ(Polymer-

Modified Bitumen)yvvvvR*vvvv9OI|vvvvQh!vvvvAvvvv%vvvv9(Flexibility)hsvvvv(q@vvvv%vvvv9(Strength)h|vvvvtvvvv9h|vvvvAvvvv%vvvv9
yvzvAvgv>(Fatigue Resistance),h$v,@v(pvQO*v}v(|v?Cpv]v{,@vqv(bO*v}v(|v?Cyv(GMGyvtv9Q
Gyvvvv}vvvv|vvvvvTvvvvOIGyvvvv}vvvvgvvvv+vvvv9Q*vvvv?.hCvvvv}vvvv?!vvvv(fvvvv9f|vvvv"vvvv%vvvv9*vvvvgvvvvAvvvv}vvvvOGffvvvvzvvvv)SvvvvAvvvv+vvvvQ*vvvv#vvvv<vvvv(@vvvv9OG*vvvv+vvvv#vvvv
SvvvvAvvvv+vvvvQ*vvvv#(SBS) (Styrene-Butadiene-Styrene)hGyvvvvtvvvv9QGyvvvv}vvvvgvvvvOd<vvvv9yvvvv=vvvv(yvvvv,<vvvvQh<vvvv+vvvvzvvvv+vvvv#
Gyvvvv;|vvvv"vvvvAvvvvdvvvv~(APP) (Atactic Polypropylene).h*vvvvJvvvvAvvvv(jGyvvvv}vvvvgvvvv+vvvv9Q(Bs 8747: 2007)

@(Y+q9
k

y%PgGy"d~.

CiW+?GyTA+Q*#vvvvGy=(@9OG*+#vvvvGyTA+Q*#Gy}Q!?Gyg9y+?G}OGA
@vAv}vAvhCivWv+v?Gyvtv9QGyv}v=vzv}vQIGyv}vgvOqyv?|v#GyvTvAv+vQ*v#-<v(@v9OG*v+v#vvvvSvAv+vQ*v#(ES<v,

ES)<v}vQh!v?Cvv=vQ|v#Cyv(GMGyvtv9QGyv}v|vvTvOGyv}vgv+v9Q*v?.h$v,@ov}nvOE|qv9<vAvtv"v+v?"GyvTvwv>

Cv~Gyv}vO
q

"GyvAvtvzv+vO*v?GyvAv,@vTvAvgv}v{pv,@vQvv+v>Cyv(GMGyvtv9QGyv}vgv+v9Q*v?,Ch<vAvtv"v+v?GyvAvTvMv+v#
<v9yvzv%v>(GyvWvwv{6.3).pv,GyvAvtv"v+v?G}hyv),*vTvMv#Gyvtv9QGyv;YvuEyv)OQFv?IvQGQI<v+v#

200h250 oC,Cvv~*vvTvvwvv>C|vv9eyvvqvv?Gyvvzvv(MGyvvAvv,*vvGvvQj|vvOq$vv9,pvv+vv"vvAvvHyvvZvvtvv9
k

|vvTvvAvv}vvQG
k

<vv+vv#Gyvvavv=vvtvv9J.C|qvv9pvv,fvv}vvzvv+vv?GyvvAvvTvvMvv+vv#<vv9yvvzvv%vv>pvv+vvGvvQj@vvTvvMvv+vv#Gyvv(Fvv&GyvvMvvzvvqvv,yvvzvvqvv?
Gyvvzvv(Mpvv,CCvv"vv9A|vvOq$vv9Eyvv)OQFvv?IvvQGQIG!vvZvv%vv9QGyvvdvv%vv9QI<vv(Svv9_vv?|vvWvvgvv{ivv9R<vvQh<vv9f.
h<O:

k
|#Pyx*}w#GSAg}9dGyAD=+Bfz)Gy=9QOChGyAD=+BGy}+w9!+w,.

G}iW+?GyzO!?Gyg9y+?G}OGA|#Gy=(y,<Qh<+z+#Gy}=z}QGy;|"Ad~

*vvJvvAvv(jGyvvtvv9QGyvv}vvgvvOd<vv9yvv=vv(yvv,<vvQh<vv+vvzvv+vv#Gyvv;|vv"vvAvvdvv~fvv9OIfvvzvv)25%|vv#Gyvv=vv(yvv+vv}vvQ
Gyvv;|vv"vvAvvdvv~pvv,Gyvvtvv9Q|vvh|vv9yvvrLvv9|vv{(Inert Filler).Ef$vvPGGyvv}vv"vvAvvHCvvvDvvQO*vv}vv(|vv?|vv#
Gyvvtvv9QGyvv}vv|vvvTvvO,h*vvAvv}vvAvvh<vv}vvtvv9h|vv?Cfvvzvv)yvvOQFvv9JGyvvJvvQGQIGyvv}vvQ@vvqvvgvv?h|vvQh!vv?Cvvv=vvQfvv"vvO
OQFv9JGyvJvQGQIGyv}v"vMvqv]v?.@vZv"qvhG}yv(GM<v"v(GI|v#Gyv=v(yv+vTvAvQh/ChCyv+v9aGyvRFv9L.
hyvvvv=vvvvgvvvv]vvvv%vvvv9SvvvvavvvvKE\vvvv9pvvvv,|vvvvTvvvvzvvvvK<vvvv9}yvvvv+vvvv9aGyvvvvRFvvvv9Fvvvv+vvvv?yvvvv}vvvvtvvvv9h|vvvv?Gyvvvvgvvvv(G|vvvv{GyvvvvGvvvv(*vvvv?

(Reinforced Weathering Surface).@vvzvvZvvuCyvv(GMGyvvtvv9QGyvv}vvgvvOqd<vv9yvv=vv(yvv,<vvQh<vv+vvzvv+vv#
Gyv;|v"vAvdv~<v;Yvufvzv)Gyv=v9QOCh<vAvTvMv+v#hFv%v%v9GyvMvzvqv,GyvJvTv9SyvzvJvQGQI<v9yvzv%v>,
}f
q

OQFvv?IvvQGQIGyvvtvv9QGyvvTvv9Lvv#Gyvv}vvTvvwvv(H@vvgvvO|vv"vvMvvqvv]vv?h:@vvwvvqvv,yvvAvvwvv(*vv#:Yvvu
|t=(d.

452



GyWw{6.3@Qv+>iW9AGyTaK|#Gyt9QGCTzK<At"+?GyTw>hGCOh<aQ*t?GyATM_<9yz%>.

Cy(GM@ja+?G}SaKGy}wT(I<9y}gOf

@vvgvvavv,Cyvv(GMGyvvtvv9QGyvvgvv9yvv+vv?G}OGAvvvvGyvvAvv,CSvv9Svv%vv9GyvvTvvAvv+vvQ*vv#vvvv<vv(@vv9OG*vv+vv#vvvvSvvAvv+vvQ*vv#
(SBS)hGyv}vwvTv(I<v9yv"vJv9SChG}yv(|v"v+v(evvvv|vdv%vQG

k
Fv}v+v;

k
hO*v}v(|v?Cvv=vQ<v9yv}vtv9Q!v?|vh

!vvdvv~CivvWvv+vv?Gyvvtvv9QGyvv}vvTvvzvvKGyvv}vvgvv+vv9Q*vv?PGJGyvv(Fvv&Gyvv}vvgvvO!vv,.h*vvTvv}vvKGyvv"vv}vv(PLGyvv}vvQ<vvh
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GyvvZvvjvv+vvQPhG}Cvv;e(GyvvWvvwvv{6.4)<vv9yvvJvvQvvv?GyvvJvvQGQ*vv?<vv+vv#G}yvv(GMGyvv}vvzvvZvvtvv?hG !vv%vv9A
Gyv}vgvO!v,.h*vAvzCvQG !v%v9AGyv"vJv9Sv,<vgv(G|v{GyvAvGv(*v?|vDv{!vdv~@vjvav+v?G}SvavK<v9yv"vJv9S

GyvvAvvtvvzvv+vvO*vv?yvv+vvgvvavv,R!vvGvv9QG
k

(Patina)CLvv]vvQ.h*vv=vvzvvkSvv}vvx_vv=vvtvv?Gyvv}vvgvvOfGyvvQsvv+vvtvv?fvv9OIk

80.0mm.

(GyWw{6.4)iW9ASaK|#Gyt9QGCwT(<9y"J9S.

G}StrGy}tz(<?(Gy}gw(S?)

pv,G}SvavKGyv}vtvzv(<v?,@vQvv>CivWv+v?Gyvtv9QGyv}vTvzvJv?hGyvgv9Ryv?yvzv}v9A|v=v9VvQIfvzv)
CQ\vvv+vvv?GyvvvTvvvavvvK.h*vvvQvvvv>Gyvvvgvvv9RdGyvvvJvvvQGQjivvv+vvvQGyvvv}vvv9Uyvvvzvvv}vvv9A,|vvvDvvv{Gyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#
Gyvv}vvWvvwvv{<vv9yvv=vvDvvu,pvv(bGyvvjvvWvv9A|vv=vv9VvvQICvv~*vvjvvavv)<vvzvv(M|vvQVvvK(Filter Sheet)yvv}vv"vvh
GyvOLv(dGyv}vqvQWyvzv}v(GOGyvgv]v(*v?.h*v||v#GyvJvZv)Gyv"v%vQjGyv}vjvTv(d(River-Washed

Ballast)ChGyvvQYvvrfvvzvv)|vvTvv9!vvOIvv}vv9*vv?Gyvv}vv"vvdvv(|vv?|vv#Gyvvgvvavv>Gyvv}vv+vvwvv9!vv+vvwvv,ChGyvv"vv9@vvH
|vvv#pvvvgvvv{GyvvvQ*vvv9M.@vvv}vvvAvvv9RG}SvvvavvvKGyvvv}vvvtvvvzvvv(<vvv?<vvvwvvv(fGyvvvjvvvWvvv9AGyvvvgvvv9Rdyvvvzvvv}vvv9A|vvvJvvv}vvv+qvvv9

k
|vvv#

G Fv%v9OGyvqvgv{GyvJvQGQj<vav=vtv?fv9RdIvQGQj.h@vwv(f$vPg<vOhQ$v9|vJv}v+qv?|v#Gyv]vQQ
<vav=vtv?IvZv)Ch<vQYvr!v%v9Fv,.@vgvOq|v"vdv(|v9JCyv(GMGyvAvjvav+v?|v#Gyvtv9QGyv}vTvzvKGyvgv9yv+v?
G}OGA|"9S=?y~SaKGy}tz(<?.
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GyGOhd6.3OQF9JG}SqzBGy}Zaw,<JT>Gy}g+9QBS 6925: 1988

Gy"(YGyAQv+>
BS 988B100%s9Q

BS 988T2575%s9Q,25%ESqzB<J+QGJ

BS 988T5050%s9Q,50%ESqzB<J+QGJ

*(Yr|#GCZ"qhY"r<(y+}Q|gOd

G}SqzBGy}Zaw,

C!(GYG SqzBGy}Zaw,
G}SvvvvqvvvvzvvvvBGyvvvv}vvvvZvvvvavvvvwvvvv,|vvvv"vvvvAvvvvHCSvvvv9Svvvv&|vvvvR*vvvvHGyvvvvtvvvv9Q(Blended Bitumen-Based

Product).*vZv"vh$vPGG}SvqvzvBE|qv9|v#Gyvtv9QGyv}vTvAvMvQL|v#@vtvav+vQGyv"vqvbGyvMv9e,Ch
|v#CSvqvzvBGyv=vJv+vQGJGyv}vAv(GpvQ_v=v+vgv+v9

k
vv}vR*vHCSvqvzvAv,*vJvAv(jfvzv)36%<v9yv(Rf|v#

GyvZvzvZv9dGyv"v9fv~(Finely Divided Clay),h*vTvAv(QOCSv9Sv9
k

|v#@vQ*v"v+vOGO(Trinidad).

*v}vRLGyvtv9Q|vh|vTvJv(bGyvJvGvQGyvwvzvTv,hIvZv)GyvJvGvQGyvwvzvTv,Gyv"v9fv~yv+v"vAvHC!v(Gfv9
k

|vgv+v9Q*v?yvAvjvav+v?G}SvavK,vv}v9$v(|v=v+v#pv,Gyv}vgv+v9Q(BS 6925: 1988)(GyvGvOhd6.3).

hCvvvDvvQ$vv9GSvvAvvgvv}vv9:
k

$vv(Gyvv"vv(Y(BS 988T25)hCYvv"vv9aGyvv=vv(yvv+vv}vv+vvQGJGyvv}vvgvvOyvv?(Polymer-

Modified Grades).

Ef@vvzCvv+vvQFvvR*vv8vv9JGyvvZvvzvvZvv9dGyvv"vv9fvv~pvv,ESvvqvvzvvBGyvv=vvJvv+vvQGJ|vv#Gyvv"vv(YBs 988t

*vv}vv"vvKLvvZvv9Fvv[|vvOCpvv]vv{h*vvgvvRRLvvZvv9FvvZvv&GyvvJvvQGQ*vv?.h@vvgvvO$vvPg|vv#|vv+vvRGJGyvv}vv(GO
GyA,@AgQVEy)@j+QGJv=+QIp,OQF?GyJQGQ*?,h<M9Y?!d~G}SaKGyOGp8?.

*vvTvvzvv~G}SvvqvvzvvBGyvv}vvZvvavvwvv,fvv9OIfvvzvv)Vvvwvv{<vvzvv(vvv9J(Blocks)*vvGvvQi@vv}vv+vv+vvgvv%vv9
(Melting)pvvv,Gyvvv}vvv(svvvhsvvv=vvv{pvvvQVvvv%vvv9,|vvvhCfG}SvvvqvvvzvvvBGyvvvTvvv9Lvvv#hGyvvv}vvv}vvv+qvvvh(Molten

Asphalt)*vvTvvzvv~CIvv+vv9!vv9
k

Fvv9$vvRG
k

pvv,GyvvAvvgvv%vvOGJGyvvwvv=vv+vvQI.vvv}vv9EfG}SvvqvvzvvBGyvv}vvZvvavvwvv,
Gyvv}vvqvvQhT$vvX(Brittle)pvv,Gyvv=vvQOhyvvwvv"vv&*vvzvv+vv#pvv,GyvvavvtvvUGyvvJvv9QGyvv}vvWvv}vvU,h*vvROGO
Yvvv;<vvv?fvvv"vvvOEfvvv9OI@vvv}vvv+vvv+vvvgvvv&,hvvvvPyvvvxfvvv"vvvOE\vvv9pvvv?vvvv}vvv+vvv9JCvvvv=vvvQ|vvv#IvvvZvvv)GyvvvJvvvGvvvQ
GyvwvzvTv,.h*vJvAv(jG SvqvzvBGyv}vZvavwv,Gyv}vgvOd<v9yv=v(yv+v}v+vQGJfv9OIfvzv)vvAv{<v(yv+v}v+vQ
|vvWvvAvvQc(Copolymers)|vv#SvvAvv+vvQ*vv#vvvv<vv(@vv9OG*vv+vv#vvvvSvvAvv+vvQ*vv#,h$vv(CvvvDvvQO*vv}vv(|vv?h|vvQh!vv?

(Flexibility)hPGJsvv9<vvzvv+vv?GSvvAvvavv9yvv?(Extensibility)pvv,OQFvv9JGyvvJvvQGQIGyvv}vv"vvMvvqvv]vv?.
|vv}vv9*vvTvv}vvK<vvJvvQvvv9JCvvv=vvQyvvzvv=vv"vv9Ah<vv}vvtvv9h|vv?Cpvv]vv{yvvzvvZvvO|vv9JGyvvJvvQGQ*vv?.hfvv"vvO|vv9@vvwvv(f

455



G}SvavKG}SvqvzvAv+v?|vgvQ\v?yvzv}vWv,ChyvJvQvv?G6yv+v9J*vGv>GSvAvgv}v9dESvqvzvBGyvAvgv=v+vO
Gyvvv}vvvZvvvavvvwvvv,vvvvavvv=vvvtvvv?G$vvvAvvvQGApvvv(b|vvv9OI@vvvjvvvavvv+vvv?GyvvvTvvvavvvKGyvvv}vvvgvvv+vvv9Q*vvv?.h*vvvAvvv(pvvvQ|vvv"vvv&!vvv(fvvv9f
CSv9Sv+v9f$v}v9GyvavQj(S)hGyvtv9Sv,(H),h*vgvOGyvZv"vrGyv"v9fv~|v"v9Sv=v9

k
yv}v}vQGJGyv}vWv9I

h|vvQGFvv>GyvvTvv+vv9QGJfvvzvv)GyvvTvvavvK(Rooftop Car Parks),hGyvvZvv"vvrG}svvTvv)|vv"vv9Svv>
yvvzvv}vv"vv9_vvuGyvv}vvGvv%vvOICvvvDvvQ.C|vv9pvv,CVvvjvv9dG}Q\vv+vv9JGyvv}vvgvv+vv9Q*vv?pvv+vvTvvAvvgvv}vv{G}SvvqvvzvvB
Gyvv}vvZvvavvwvv,|vv#Gyvv"vv(YF1076,h*vvTvvAvvgvv}vv{Gyvv"vv(YF1451yvv~Q\vv+vv9JGyvv}vvzvv(!vv?,h*vvgvvOq

Gyvv"vv(YT1097\vvQhQ*vv9
k

}fvv}vv9dGyvvMvvRG!vv9JhGyvvavv=vvtvv9JGyvvgvv9Ryvv?yvvzvvQ_vv(<vv?.h@vvAvv(GpvvQ}Vvvjvv9d
G}Q\vv+vv9JCQ<vvhCYvv"vv9a|vv#G SvvqvvzvvBGyvv}vvZvvavvwvv,(svv9S

m
,Lvvqvv+vvr,hSvvb,G}Vvvjvv9d

GyDt+z?)hPyxhpt9
k

yMZ9F[G:$AQGAGy}az(<?.

!d~@ja+?G}SaK

*vv}vvwvv#|vvOqG SvvqvvzvvBGyvv}vvZvvavvwvv,fvvzvv)C!vv(GYvvvDvv+vvQI|vv#C!vvdvv}vv?CQ\vv+vv9JG}SvvavvK
Gyvv}vvTvvAvv(*vv?ChGyvv}vv9Fvvzvv?hpvvtvv9

k
yvvzvvwvv(O(BS 8218: 1998).h}fG}SvvqvvzvvBGyvv}vvZvvavvwvv,$vvX

pvvv%vvv(*vvvAvvvavvvzvvv>Svvv"vvvOG
k

|vvvAvvv(GYvvv;
k

hCvvv9<vvvAvvv9
k
.h|vvv#CQ\vvv+vvv9JG}SvvvavvvKGyvvv}vvv"vvv9Svvv=vvv?GyvvvMvvvQSvvv9!vvv?

(Gyvv}vvZvv=vv(<vv?pvv,Gyvv}vvwvv9fCh|vvTvv=vvtvv?GyvvZvv"vvh),hGyvvMvvWvv>Gyvv}vvgvv9vvvU(Plywood)(GyvvZvv"vvr
GyvvvvMvvvv9QFvvvv,),hCyvvvv(GMGyvvvvMvvvvWvvvv>(Timber Boarding)(<vvvvTvvvv}vvvvx19mmvvvvvJvvvvOCO!vvvv))
hCyv(GM!vWv9QIGyvMvWv>Gyv}v]vjv(W(Particleboard)h<v;_v9JYv(aGyvMvWv>(Wood

Wool Slabs)(<vvTvv}vvx50mmvvvJvvOCO!vv))hG}Q\vv+vv9JGyvv}vvgvvO!vv+vv?Gyvv}vvwvv+vvqvv?Gyvv}vvtvva
q
vvh

(Profiled).h*vv=vv+vv#GyvvWvvwvv{6.5!vvdvv9eSvvavvKOGpvvr|vv#GyvvMvvQSvv9!vv?.hpvv,Gyvv=vv"vv)GyvvwvvDvv+vvqvv?
GyvvMvvQSvv9!vv?@vv}vvOpvvQVvv?|vv#GyvvQ|vv{hG Svv}vv"vvB<vv}vv+vv{|vv"vv9Svv>pvv(bGyvv=vv;_vv?Gyvv}vvZvv=vv(<vv?pvv,
Gyvv}vvwvv9f.h*vvGvv>Cf*vvwvv(fGyvv}vv+vv{|vvZvv}vv}vv9

k
<vvJvv+vvE*vvAvv}vv9Vvv)|vvhGyvvAvvjvv+vvQGJpvv,Gyvv}vv(svvh

fvvvzvvv)C:
q

*vvvtvvv{fvvv#1pvvv,80,}fPyvvvx\vvvQhQjyvvv]vvv}vvv9fGyvvvAvvvZvvvQ*vvvrGyvvvqvvv(Qjyvvv}vvv9A
GyvvTvvavvKh|vv"vvh@vvwvv(qfGyvv=vvQc.vvvPyvvx*vvGvv>Cf@ovvQvvv>G}SvvavvK|vv#GyvvMvvWvv>Gyvv}vvgvv9vvvU
hGyvv}vvgvvOfGyvv}vvwvv+vvrGyvv}vvtvvavvh<vv}vv+vv(d|vv"vv9Svv=vv?.h@vvzvvZvvu_vv=vvtvv?|vv#Cyvv(GMGyvvtvv9QhG}yvv+vv9a
GyRF9F+?|#Gy"(Y3bp(bGy%+w{Gy="+(jy]=bGy=M9Q.

GygRdGyJQGQj

*vvvvzvvvvZvvvvuGyvvvvgvvvv9RdGyvvvvJvvvvQGQj<vvvv9yvvvvtvvvv9QGyvvvvJvvvv9Q|vvvv#CFvvvv{@vvvvz|vvvv+vvvv#Gyvvvvtvvvv+vvvv}vvvv?(U-Value)

Gyv]vQhQ*v?yvzvTvavK.hCv}qv?C!v(GYvvDv+vQI|v"v9Sv=v?|v#Cyv(GMCh<vzv(vv9JGyvgvRd,|v"v%v9Gyvqvzv+v#
Gyvv}vv]vvjvv(W(Compressed Cork)hGyvvZvv(aGyvv}vvgvvO!vv,Gyvvgvv9yvv,GyvvwvvDvv9pvv?(High-Density
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Mineral Wool)hG}yvvvvv(GMGyvvvvvzvvvvv+vvvvvqvvvvv+vvvvv?(Fibreboard)hGyvvvvv=vvvvvQ:*vvvvvB(Perlite)hGyvvvvvRFvvvvv9L

GyvvQivv(jGyvvMvvzvv(j(Cellular Foamed Glass)hGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvvgvv9yvv,GyvvwvvDvv9pvv?Gyvv}vvJvv]vvQ
<vvv9yvvv=vvvDvvvu(Extruded Polystyrene)hGyvvv=vvv(yvvv,E*vvvRhSvvv+vvv9!vvv(QGJ(Polyisocyanurate),hEPG

vvv9!vvBGyvvZvv;<vv?GyvvAvv,@vv(pvvQ$vv9|vv(GOGyvvgvvRdivv+vvQvvv9pvv+vv?,ChEPGvvv9!vvB@vvAvvzCvvQ<vv9yvvJvvQGQIfvv"vvO
|vO
q

G}SvqvzvBGyvJv9Q,*vGv>@vjvav+vAv%v9<vzyv(GMYvzv=v?|vtv9h|v?yvzvJvQGQI|v"vgv9
k

yvgvav>GyvgvRd

CCvv"vv9AGyvvZvv+vv9!vv?ChGyvv=vv"vv9A.pvv{PGyvv~*vvAvv~@vvz|vv+vv#Gyvv}vv+vv(dpvv,Gyvv%vv+vvwvv{Gyvv=vv"vv+vv(j*vv}vvwvv#@vvJvvtvv+vvu
Pyvvvx|vvv#Lvvv;d_vvv=vvvtvvv?GyvvvgvvvRd,VvvvQ*vvvavvv?Cf@vvv||vvv#CvvvvDvvvQGyvvv}vvvtvvv9_vvvhQsvvv?Gyvvv}vvv(GYvvvqvvv9J
GyvvJvvQGQ*vv?Gyvv}vvavvzvv(<vv?.h@vv}vvO

q
<vvgvvOPyvvx_vv=vvtvv?pvvZvv{|vv#GyvvGvv+vv(@vvwvvTvvAvv9*vv{(Geotextile)Ch

GyvjvWv9AGyv}v9!vhyvzv}v9A(Sheathing Membrane)|v#Ohf@vDv=v+vB(Loose-Laid)yvzvTv}v9M

<9yJQv?GyJQGQ*?GyAq9\z+?<+#G}Q\+?hE!%9AG SqzBGy}Zaw,Gyg9Rdyz}9A.

(GyWw{6.5)!d9e@ja+?SaK@tz+Oj|#G SqzBGCZaw,.

@a=+uG}SqzBGy}Zaw,

*vv}vvOqG}SvvqvvzvvBGyvv}vvZvvavvwvv,<vvTvv}vvx20mmfvvzvv)_vv=vvtvvAvv+vv#pvv(bG}SvvavvKGyvvAvv,:
*vvvR*vvvO|vvv+vvvzvvv%vvv9fvvvzvvv)30,hfvvvzvvv)Cvvv;K_vvv=vvvtvvv9JIvvvAvvv)Svvv}vvvx20mmEPGRGOG:!vvvJvvvOGQ
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fvvzvv)30.h*vvzvvRe@vv"vvqvv+vvP!vvgvvzvv?(Upstands)<vv9Q@vvqvv9Y150mmyvvzvvJvvGvvQh!vv(GpvvPGyvvTvvavvK
(Rooflights)hG}!vv9<vv+vv>hivv+vvQ$vv9GyvvAvv,@vvMvvAvvQbivvWvv9AGyvvTvvavvK.hfvv"vvO|vv9*vvwvv(fGyvvzvvZvvu

fvvzvv)G}SvvavvKGyvvWvv9svv(yvv+vv?ivv+vvQvvv9am*vvGvv>GSvvAvvgvv}vv9dVvv=vvx|vvgvvO!vv,|vvAvv}vvO
x

O(Expanded

Metal Lathing)yvvTvv"vvOG SvvqvvzvvB.h*vvGvv>Ivv}vv9*vv?Cfvvzvv)Gyvv"vvgvvzvv?<vvJvvWvv(I|vv8vvRQ(Apron

Flashing).*ovqvQcGyv(Fv&Gyvgvzv(jyvzvav=vtv?Gyv"v%v9Fv+v?h$v,|v9@vRGdIv9QqI<vav=vtv?|v#GyvQ|v{
yAqA+BGy=WQIGyj"+?<9yt9QGyA,@AWw{fz)SaKGyWj{.

I}9*?GyTaKGygz(j

*vvAvvZvvz
q
vv>G}SvvqvvzvvBGyvv}vvZvvavvwvv,@vvOQ*vvGvv+vv9

k
pvv,<vv]vvhSvv"vv(GJ,h@vvGvv>Ivv}vv9*vvAvv&|vv#

GyvAvzv+qv#(Softening)@vJvBCVvgv?GyvWv}vUGyvTv9_vgv?<vAvav+vuIv}v9*v?yvTvavJv&.h*vgvOqGyvO$v9f
Gyvvgvv9vvvU(Coatings Reflective Paint)pvv9fvv;

k
|vv9yvv~*vvAvvTvvN,|vvDvv{ChvvvTvv+vvOGyvvAvv+vvAvv9!vv+vv(e

(Titanium Oxide)pvvvvvv,QG@vvvvvv"vvvvvvHGyvvvvvv=vvvvvv(yvvvvvv,*vvvvvv(Q*vvvvvvDvvvvvv9f(Polyurethane Resin)ChGyvvvvvvtvvvvvv9Q

Gyvvvvv}vvvvvMvvvvv]vvvvv><vvvvv9}yvvvvv(|vvvvv"vvvvv+vvvvv(e(Aluminium-Pigmented Bitumen),h$vvvvvPG$vvvvv(G FvvvvvQGA
Gyv(Iv+vOGyv}v"v9Sv>yvJv}v9*v?G}SvavKGyvWv9sv(yv+v?.EfGyvav;AGyvgv9vvU|vAv(GpvQpv,|vGv9d|v#
G}yvv(Gf,|vv||vv"vv9

k
|vvTvvAvv(*vv9JG!vvgvvwvv9S|vvMvvAvvzvvqvv?}Vvvgvv?GyvvWvv}vvU.pvv=vv9yvv"vvTvv=vv?Eyvv)G}SvvavvK

Gyvv}vvTvvAvv(*vv?G}pvvtvv+vv?hGyvv}vv9Fvvzvv?IvvAvv)10@vvZvvzvvK_vv=vvtvv?|vv#vvvTvvQGyvvJvvGvv9QIGyvv=vv+vv]vv9A(White

Stone Chippings)<vvTvv}vv9vvv?10vvvv14mmyvvAvvz|vv+vv#Cpvv]vv{Ivv}vv9*vv?:|vv#CVvvgvv?GyvvWvv}vvU
pvvvvJvvvvTvvvv>,<vvvv{h|vvvv#G}Vvvvvgvvvv?pvvvv(bGyvvvv=vvvv"vvvvqvvvvTvvvvGvvvv+vvvv?C*vvvv]vvvv9

k
,hGyvvvvAvvvv,@vvvvAvvvvTvvvv=vvvv>pvvvv,@vvvvO$vvvv(Q

(Degrades)|vv"vvAvvGvv9JGyvvtvv9Q@vvOQ*vvGvv+vv9
k
.vvvPyvvx@vvgvv}vv{_vv=vvtvv?GyvvJvvGvvQfvvzvv)E!vvtvv9ULvvavvQ

GyvvZvvO|vv?GyvvJvvQGQ*vv?(Thermal Shock)pvv,pvvAvvQGJGyvv=vvQOGyvvtvv9QU.hIvv+vvDvv}vv9*vvAvv(svvhhFvv(O
IvQvv?Sv+vQ*vGv>Cf@vJv}v)_v=vtv?G SvqvzvBGyv}vZvavwv,<v=v;WESv}v"vAv,|vTvzvK<v9}yv+v9a
GyRF9F+?(GRC) (Glass-Fiber Reinforced Cement Tiles)Ch<QYrLQS9!,.

G}SaKGy}tz(<?

*vWvwv{G}SvqvzvBGyv}vZvavwv,ivWv9A|v"v9Sv=v9
k

fv9R:
k
yvzv}v9Ayv~SvavKGyv}vgvRhyv?IvQGQ*v9

k

|vvv#GyvvvMvvv9QLChG}SvvvavvvKGyvvv}vvvtvvvzvvv(<vvv?.hyvvvAvvv"vvvqvvv+vvvP_vvv=vvvtvvv?GyvvvgvvvRdGyvvvJvvvQGQjpvvv(bG}SvvvqvvvzvvvB
Gyv}vZvavwv,|v+vRIIv}v9*v?Gyvav=vtv?Gyvgv9Ryv?yvzv}v9A|v#GyvZvO|v?GyvJvQGQ*v?h|v#GyvAvzvr<v9yvZvOe

(Impact Damage)h|vvv#GyvvvAvvvO$vvv(Q<vvvTvvv=vvv>G}Vvvvgvvv?pvvv(bGyvvv=vvv"vvvqvvvTvvvGvvv+vvv?.*vvvDvvv=vvvBGyvvvgvvv9Rd
GyvvJvvQGQj,Gyvv}vvwvv(ffvv9OI|vv#Cyvv(GMGyvv=vv(yvv+vvTvvAvv+vvQ*vv#,E|vv9<vv9yvvJvvZvv)Ch<vv=vv;_vv9JCQYvvqvv?
|#GyMQS9!?Gy}T=t?GyZ"h.
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C!d}?G}SaKPGJGya=t?Gy(GIOI

@vAvzyvrC!vdv}v?@vjvav+v?GyvTvavKGyv(Iv+vOIGyvav=vtv?|v#ivWv9A|vAv(GYv{<vTv}vx1vvvv3

mm*vvjvvavv,CjVvvwvv{|vv#G}SvvavvKGyvv}vvTvvAvv(*vv?ChGyvv}vv9Fvvzvv?(GyvvWvvwvv{6.6).h<vv}vv9Cf

GyvvvjvvvWvvv9AGyvvv}vvvqvvvQOfvvv9Rd|vvv(Cvvv(byvvvzvvv}vvv9Apvvv{fGyvvv}vvvavvvzvvv(H$vvv(|vvv%vvv9QI|vvv%vvv"vvv+vvv?fvvv9yvvv+vvv?pvvv,
@vvQvvv+vv=vv&,*vvAvv(:$vv9fvv9OI|vvAvvMvvZvv[pvv,GyvvAvvQvvv+vv>.hpvv,Cfvv}vv9dGyvvAvvQ|vv+vv~fvv"vvO|vv9@vvwvv(f
G}Q\v+v?GyvAvJvAv+v?LvWv"v?svO*vTvAvgv}v{Yv(aGyv=v(yv+vTvAvQ(Polyester Fleece)yv}v"vhCj
\vvQQ|vv+vvwvv9!vv+vvwvv,*vv}vvwvv#Cf*vvzvvJvvu<vv9yvvjvvWvv9A|vv#CSvvqvvzvv&.Gyvvgvv}vvQGyvv}vvAvv(svvhyvvzvvjvvWvv9A25

fvv9|vv9
k
.h*vv}vvwvv#@vvZvv"vv+vvrGyvv}vvGvv9dGyvv(GSvvh|vv#Gyvv}vv(GOGyvv}vvTvvAvvgvv}vvzvv?pvv,G}ivvWvv+vv?Eyvv)

yvvvvOGFvvvv#IvvvvQGQ*vvvv?(Thermoplastic)h|vvvvavvvv9WYvvvv"vvvvgvvvv,(Elastomeric)h|vvvv"vvvvAvvvvGvvvv9Jsvvvv9Q
|vvgvvOd.pvv,vvvDvv+vvQ|vv#G}Ivv(Gd*vvwvv(fGyvvjvvWvv9APhGyvvavv=vvtvv?Gyvv(Ivv+vvOI!vvqvvTvv&Yvvqvv9FvvJvv+vv9

k

(Laminate)|vvvWvvvAvvv}vvv;
k

fvvvzvvv)yvvv+vvvrRFvvv9Fvvv,Ch<vvv(yvvv+vvvTvvvAvvvQyvvvAvvvJvvvTvvv+vvv#Gyvvv}vvvAvvv9!vvv?h|vvvtvvv9h|vvv?

GyvvvvAvvvvgvvvv>(Fatigue Resistance)ChCvvvv=vvvv9JG}<vvvvgvvvv9Ofvvvvzvvvv)GyvvvvAvvvv(Gyvvvv,.vvvvv{Gyvvvv}vvvv"vvvvAvvvvGvvvv9J
GyvvzvvOGFvv"vv+vv?GyvvJvvQGQ*vv?hGyvv}vvavv9_vv+vv?GyvvZvv"vvgvv+vv?|vvtvv9h|vv?Gyvv=vvzvv)<vv9yvvAvvtvv9Oe(Ageing)@vvJvvB@vvzCvv+vvQ
GyvvvWvvvQhWGyvvvtvvv9Svvv+vvv?GyvvvAvvv,*vvvAvvvgvvvQVyvvv%vvv9GyvvvTvvvavvvK.C|vvv9GyvvvAvvvDvvv=vvv+vvvBGyvvvPj@vvv||vvv"vvv&Gyvvv"vvvdvvv~
Gyvv}vvJvvAvvwvvQI<vv=vvQGAIGLvvAvvQGYpvv+vvWvv}vv{GyvvzvvZvvuGyvvwvv9|vv{ChGyvvzvvZvvuGyvvGvvRFvv,ChGyvvAvvDvv=vv+vvB
Gyvvv}vvv+vvvwvvv9!vvv+vvvwvvv,ChGyvvvqvvvQTGyvvvJvvvQ(Loose Laid)|vvvh@vvvjvvvavvv+vvv?<vvv9yvvv=vvv;WGyvvvMvvvQSvvv9!vvv,Ch
GyvJvZv).@vzvZvuGyv(Yv;JGyv}vAvQGvv=v?E|v9<v9yvJvQGQICh<vzvJv}v%v9<v(Sv9_v?|vP*v>,iv9yv=v9

k

|vvv9*vvvwvvv(f@vvvAvvvQG$vvv+vvvOQhpvvv(Q*vvv#(THF) (Tetrahydrofuran).hsvvvO*vvvavvv=vvvuLvvvAvvv~!vvv%vvv9Fvvv,
(Final Seal)pvv,GyvvzvvOGFvv#yvv(Yvvzvv?GyvvJvv9pvv?<vv(Svv9_vv?|vvP*vv><vvgvvOCf*vvAvv~GyvvAvvJvvtvvu|vv#

fvvOehFvv(O@vvTvvQH|vv#hYvvzvv?GyvvAvvQGvvv>.h*vv(pvvQ|vvgvvdvv~Gyvv}vvZvv"vvgvv+vv#|vvGvv}vv(fvv?|vv#
Gyvv}vvzvvJvvtvv9J(Gyvvzvv(GRe)Gyvv}vvZvv"vvgvv?yvvjvv9*vv9J|vvJvvOqOI(Purpose-Made Accessories)|vvDvv{

GyvvvvvRhG*vvvvv9Gyvvvvv}vvvvvWvvvvvw
q
vvvvvzvvvvv?|vvvvvTvvvvv=vvvvvtvvvvv9

k
(Preformed Corners)hCivvvvv}vvvvv9O|vvvvv"vvvvv9pvvvvvP|vvvvv+vvvvv9gGyvvvvv}vvvvvavvvvvQ

(Rainwater Outlet Sleeves)h|vvDvv=vvAvv9JGyvvJvv}vv9*vv?|vv#GyvvZvv(Gfvvu.h*vvJvvAvv(jGyvv}vvgvv+vv9Q
(Bs En 13956: 2006)fvvzvv)svv(GFvv~yvv}vvGvv9dhGSvvh|vv#Gyvv}vv(GOGyvv}vvTvvAvvgvv}vvzvv?|vv#CFvv{

C!vvdvv}vv?@vvjvvavv+vv?GyvvTvvavvKGyvv(Ivv+vvOIGyvvavv=vvtvv?fvv=vvQChQh<vv9,yvvwvv#*vv%vv+vv}vv#fvvzvv)GyvvTvv(bpvv,
Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI,pvv+vv}vv9*vvMvv[Gyvv}vv(GOGyvvAvv,:*vvOLvv{Gyvvtvv9Qpvv,CSvv9Svv%vv9,Gyvv=vv(yvv,
pv+v"v+v{vvzv(Q*vOGyv}vzvOf(<v,pv,Sv,)(PVC)h|vav9WG *vAv+vzv+v#<vQh<v+vzv+v#OG*v+v#hIv+vO
GyGR*r(Ej<,OjEe)(EPDM) (Ethylene Propylene Diene Monomer).
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(GyWw{6.6)C!d}?@tz+O*?hI+OIGya=t?yAja+?GyTaK,|D=A?|+w9!+w+9
k

hpQV?|#GAZ).

C!d}?GyzOGF#GyJQGQ*?

*vv}vvwvv#hYvv{|vv"vvdvv(|vv9JGyvvzvvOGFvv#GyvvJvvQGQ*vv?Gyvv}vvZvv"vv(fvv?|vv#GyvvzvvOGFvv#ivv+vvQGyvv}vvAvvtvv9_vvgvv?
<vvv(Svvv9_vvv?|vvvP*vvv>Ch<vvvzvvvJvvv}vvv%vvv9IvvvQGQ*vvv9

k
.h$vvv,@vvv}vvvzvvvxfvvv}vvv(|vvv9

k
LvvvZvvv9Fvvv[Fvvv+vvvOIyvvv}vvvtvvv9h|vvv?

Gyvvgvv(G|vv{GyvvGvv(*vv?hyvvzvv}vvtvv9h|vv?Gyvvwvv+vv}vv+vv9Fvv+vv?.EfCSvv9SC!vvdvv}vv?GyvvzvvOGFvv#GyvvJvvQGQ*vv?GyvvTvv9FvvOI$vv(
Gyvv=vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOGyvv}vvzvvOf(<vv,pvv,Svv,(PVC))GyvvPj*vvAvv(GpvvQfvv9OI<vvzyvv(GffvvO*vvOI.
hCvv}vv?|vv"vvAvvGvv9J<vv,pvv,Svv,(PVC)@vvJvvAvv(jfvvzvv)|vvzvvO!vv9J(Plasticisers)<vv"vvTvv=vv?35%

|v#hR!v%v9,h*v}vwv#yv%vPgGyv}vzvO!v9JCf@vRIvrEyv)Gyv}v(GOGyv}vAv9Lv}v?yv%v9@v9Qvv?GyvjvWv9A
Csvv{|vvQh!vv?,|vvTvv=vv=vv?

k
fvvOe@vv;De(Incompatibility)|vvhGyvvgvv9RdGyvvJvvQGQjGyvv}vvZvv"vv(Y|vv#

Gyv=v(yv+vTvAv+vQ*v#Gyv}v=vDv(bCh|v#|v"vAvGv9JGyvtv9Q.h*v=v+qv#GyvWvwv{6.7|v=v"v)Gyv}vAvJvrGyvJvQ<v,
G |vvvv=vvvvQG_vvvv(Qj(Imperial War Museum)pvvvv,OhvvvvvTvvvvqvvvv(QO(Duxford)GyvvvvPjYvvvv}vvvv}vvvv&
p(SAQhVQv9g(Foster And Partners)hSaJ&|wT(<9y=,p,S,.
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@vvgvvO
q

Gyvv}vv"vvAvvGvv9JGyvv}vvZvv"vvgvv?|vv#Gyvvqvv+vv"vv+vv{E*vvAvv+vvzvv+vv#@vvQ<vv(yvv+vv}vvQ(VET) (Vinyl Ethylene

Terpolyme)(|vR*vGv9
k

|v#35%E@v+v{pv+v"v+v{CSv+vAv9J(Ethyl Vinyl Acetate)h65%<v,
pvv,Svv,|vvh!vvTvv=vv?4%pvvtvvb|vv#|vvzvvOf*vv]vv9avvv}vvRy

x
vvu)CvvvDvvQ|vv(GA|vv?yvvzvvtvv9Qh|vv"vvAvvGvv9J

GyvvvgvvvRdGyvvvAvvv,CSvvv9Svvv%vvv9Gyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#.h$vvv"vvv9c|vvv"vvvAvvvGvvv9JCLvvvQi@vvvWvvv}vvv{Gyvvv=vvv(yvvv,E*vvvAvvv+vvvzvvv+vvv#
Gyv}vwvzv(Q(Sv,<v,Ej)(CPE) (Chlorinated Polyethylene)GyvPjyv&|vtv9h|v?vv+v}v+v9Fv+v?
|vvJvvTvv"vv?hGyvv=vv(yvv,E*vvAvv+vvzvv+vv#vvvzvv(QhSvvzvvqvv9!vv9J(Svv,ESEe)(CSM) (Chlorosulphonated

Polyethylene),GyvvvvPj*vvvv}vvvvAvvvvzvvvvx|vvvvtvvvv9h|vvvv?fvvvv9yvvvv+vvvv?yvvvvgvvvv(G|vvvv{GyvvvvavvvvtvvvvU,hvvvvvPyvvvvxGyvvvv=vvvv(yvvvv,
E*vvvRh<vvv(@vvv+vvvzvvv+vvv#(<vvv,Bj<vvv,)(PIB) (Polyisobutylene),h$vvv,|vvv9OIyvvv+qvvv"vvv?!vvvTvvv=vvv+vvv9

k
*vvv}vvvwvvv#

hYvvvzvvv%vvv9<vvvTvvv%vvv(yvvv?.C|vvv9GyvvvjvvvWvvv9AGyvvv}vvvwvvv(f|vvv#yvvvOGFvvv#Gyvvv=vvv(yvvv,Chyvvv+vvvqvvv+vvv#GyvvvJvvvQGQj(TPO)

(Thermoplastic Polyolefin)pvvzSvv9Svv&Svv=vv+vvwvv?|vv#|vvavv9WE*vvAvv+vvzvv+vv#<vvQh<vv+vvzvv+vv#(Ej<vv,BQ)
(EPR) (Ethylene Propylene Rubber)h<vvvvv(yvvvvv,<vvvvvQh<vvvvv+vvvvvzvvvvv+vvvvv#(Polypropylene),h$vvvvv(

Lvv9dm|vv#Gyvv%vv9yvv(Fvv+vv#(Halogen-Free),h*vvGvv}vvh<vv+vv#Gyvv}vvtvv9h|vv?GyvvJvvQGQ*vv?hGyvvwvv+vv}vv+vv9Fvv+vv?
hsv9<vzv+v?GyvzvJv9eGyvAv,yvzv=v,pv,Sv,,|vh|vQh!v?C!vdv}v?GyvAvjvav+v?Gyv}vav9_v+v?hIv+vOIGyvav=vtv?.
hC|vv9ivvWvv9AGyvvTvvavvKGyvv}vvavv9_vv,GyvvzvvOGFvv"vv,GyvvJvvQGQj(@vv,<vv,Ej)(TPE) (Thermoplastic

Elastomer)Gyv(Iv+vOGyvav=vtv?GyvPjCSv9Sv&Gyv=v(yv,Chyv+vqv+v"v9J,pv%v(*vWv=v&Gyv=v(yv,Chyv+vqv+v#
GyvvvzvvvOGFvvv"vvv,GyvvvJvvvQGQjTPOsivvv+vvvQC!vvv&CvvvvDvvvQ|vvvavvv9_vvv+vvv?(Elasticity)h|vvvQh!vvv?(Flexibility)

!vvAvv+vvGvv?fvv}vvzvv+vv?@vvJvvqvv+vvR(Catalytic Process)Lvv9Yvv?*vv"vvAvvH|vv"vv%vv9<vv(yvv,Chyvv+vvqvv+vv#!vvtvv,FvvOG
k

f9y,Gy}a9_+?.

(GyWw{6.7)iW9ASaK|#Gy=,p,S,vvvvGCAJrGAQNG |=QG_(Qjp,OhvTq(QO.
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C!d}?Gy}a9WGyZ"g,

*v%v+v}v#fvzv)G}!vdv}v?Gyv}vav9_v+v?G *vAv+vzv+v#<vQh<v+vzv+v#OG*v+v#hIv+vOGyvGvRjA(EPDM)

GyvvPj*vvgvvO<vv(yvv+vv}vvQG
k

|vvAvvZvv9yvv=vv9
k

(|vvAvvWvv9<vvwvv9
k
)Ch|vvgvv9yvvGvv9

k
.h*vvAvv}vv+vvR<vvMvv9Yvv+vv?GSvvAvvavv9yvv?vvv=vv+vvQI

h|vtv9h|v?Fv+qvOIyvgv(G|v{GyvavtvUhG}Vvgv?pv(bGyv=v"vqvTvGv+v?hG}hRhf.hGyv}v9OIGyv}vgv+v9Q*v?
|vv"vv&Svv(OGAChQ|vv9O*vv?Gyvvzvv(f,ivv+vvQCfGyvvzvv(fG}<vv+vv̂|vv"vv%vv9|vvAvv(GpvvQC*vv]vv9

k
.@vvzvvZvvu|vvgvvdvv~

|vv"vvAvvGvv9J$vvPgGyvv}vv9OI<vv;YvvuCh<vvzVvvQ_vv?:Yvvtvv?(Tapes)}!vv&:*vv}vvwvv#@vvzvv+vv+vv#"G j
<v,OjEe"<v}vP*v>Ch<v9yvJvQGQI.hfvzv)vv{Iv9d,*vAv~@vjvzv+vrhFv&G j<v,OjEe
<vvzvvOGFvv#IvvQGQ*vv?*vv}vvwvv#@vvTvvMvv+vv"vv%vv9hyvvJvv}vv%vv9IvvQGQ*vv9

k
pvv,Gyvv}vv(svvh.vvvPyvvx*vv}vvwvv#@vvDvv=vv+vvB$vvPG

Gy}"AH|+w9!+w+9
k

ChpQTGyJZ)p(s&ChyZt&<9y="+?GyA,@JA&.

C!d}?Gyt9QGy}gOqd

|vgvdv~C!vdv}v?Gyvtv9QGyv}vgvOdCSv9Sv%v9GyvTvAv+vQ*v#vvvv<v(@v9OG*v+v#vvvvSvAv+vQ*v#(ES<v,ES

SBS)ChGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#Gyvv;|vv"vvAvvdvv~(Gj<vv,<vv,APP),ChGyvv=vv(yvv,Cyvvqvv9vvvvChyvv+vvqvv+vv#
(APAC),ChGyvvvv=vvvv(yvvvv,Chyvvvv+vvvvqvvvv+vvvv#GyvvvvzvvvvOGFvvvv"vvvv,GyvvvvJvvvvQGQj(@vvvv,<vvvv,ChTPO),ChGyvvvvtvvvv9Q

Gyvv}vvavv9_vv,Gyvv}vvgvvOqd.hCvv}qvv?|vv"vvAvvGvv9J@vvGvv}vvh<vv+vv#O*vv}vv(|vv?Gyvvtvv9QGyvv}vvgvvOd<vv9yvv=vv(yvv,<vvQh<vv+vvzvv+vv#
Gyv;|v"vAvdv~h<v+v#|vQh!v?Gyvtv9QGyv}vgvOd<v9yvTvAv+vQ*v#vvvv<v(@v9OG*v+v#vvvvSvAv+vQ*v#.h@vWvAv}v{G}!vdv}v?
fvv9OIfvvzvv)@vvTvvzvv+vvK<vvzyvv+vv9aGyvvRFvv9LChGyvv=vv(yvv+vvTvvAvvQyvvR*vv9OICvv=vv9JC<vvgvv9O$vv9.h@vvwvv(fCivvWvv+vv?
G}SvvvvavvvvK|vvvv#Gyvvvvtvvvv9QGyvvvv}vvvvgvvvvOdCSvvvv}vvvvx|vvvv#G}!vvvvdvvvv}vvvv?hIvvvv+vvvvOIGyvvvvavvvv=vvvvtvvvv?GyvvvvAvvvv,CSvvvv9Svvvv%vvvv9
Gy=(y}+QGJ.

GyAja+?GyT9Fz?

*vvvTvvvAvvvgvvv}vvv{|vvvGvvv9d|vvv#Gyvvv}vvv(GOGyvvvAvvv,CSvvv9Svvv%vvv9Gyvvvtvvv9QhGyvvv=vvv(yvvv+vvv}vvvQGJ(Bitumen-And

Polymer-Based Materials)pvv,E!vvAvv9LCivvWvv+vv?CSvvavvKSvv9Fvvzvv?fvv9Ryvv?yvvzvv}vv+vv9g.hpvv,Ivv+vv#
*vTvAvgv}v{<vgv̂$vPgGyv}v"vAvGv9Jpv,G}Vvjv9dGyvGvO*vOI,h$v"v9c|v"vAvGv9JvvDv+vQI@vTvAvgv}v{
pvvv,Cfvvv}vvv9dEYvvv;M(Remedial Action)G}SvvvavvvKGyvvv}vvvTvvvAvvv(*vvv?Gyvvvtvvv9Fvvv}vvv?GyvvvAvvv,yvvvJvvvu<vvv%vvv9
\vvQQ,vvv=vvO*vv{GsvvAvvZvv9Ojfvv#Efvv9OISvvtvvqvv%vv9|vv#FvvO*vvO(GyvvWvvwvv{6.8).pvvtvvO@vvwvv(f$vvPg
Gyvv}vv"vvAvvGvv9J|vv"vv9Svv=vv?fvv"vvO|vv9:*vvwvv(fpvv,G |vvwvv9f@vvJvvO*vvO|vv(svvh@vvTvvQHGyvv}vv9A,Chfvv"vvO|vv9
*vwv(f@vGvO*vOGyvTvavKiv+vQfv}vzv,!vAv+vGv?@vgvav+v{G}fv}v9d(Disruption)GyvPjsvO*vTv=v=v&.
|v#Gyv}v%v~Cf@vJvOqO_v=v+vgv?GyvTvavKGyv}v(Fv(O@v}v9|v9

k
<vJv+vE*v}vwv#@vav=v+vuGyv}v9OIGyv}v"v9Sv=v?
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@ja+?!%9F+?f9vT?}Vg?GyW}U
_=t?C9yD?|#GyAja+?GyT9Fz?
_=t?C9!+?|#GyAja+?GyT9Fz?
iW9ARF9F,|ja)<9yt9Q
_=t?Chy)|#GyAja+?GyT9Fz?

hF&CS9S
@ja+?Str|#Gyt9Q,iW9Af9Rd,

CSqzB|Zaw,

fvzv+v&,vv}v9*vGv>@vJvO*vOGyvgvav{pv,Gyvav=vtv?GyvAvJvAv+v?hEYv;Iv&.h*vGv>Cf*vwv(fhFv&
Gyv}v9OIGyv}v(Fv(OILv9yv+v9

k
|v#Gyv}v(GOGyv}vqvwvwv?h|v#Gyvjv=v9Qyv]v}v9fGyvAvZv9bGyvav;AGyvTv9Fv{

GyvvvPj*vvv}vvvwvvv#|vvvOg<vvv9yvvvqvvvQVvvv9ICh<vvv9yvvv}vvvOIvvv9I(G}Svvvavvv(G!vvv?)(Roller)Ch<vvv9yvvvQP(Gyvvv=vvvN)<vvv;

$v(GA(Airless Spray).hyv}v9vv9f@vJvtv+vuSv}v9vv?|v(IvOIYvgv=v9pv{f$vPGGyv"vdv9e*v}vzvx
|vvv+vvvRIfvvvOeGyvvvJvvv9Fvvv?Eyvvv)yvvvJvvv9e(Seamless).h*vvvAvvv(GpvvvQGyvvvzvvv(fG}<vvv+vvv̂Gyvvvgvvv9vvvvU}Vvvvgvvv?
GyvWv}vU,hvvPyvx|vGv}v(fv?|v#G}yv(GfG}LvQi.|v#OhfIv}v9*v?E\v9pv+v?*v"v=vjv,Cf:

@vAvgvQVG}SvavKE:Eyv)IvQvv?|vWv,Lvqv+vqv?CCv"v9AGyvZv+v9!v?
k
.h*vGv>Cf*vAv~|vOGyvav;A

<vav=v+vgv?GyvJv9d|v#sv=v{|vAvgv%vO*v#|vAvMvZvZv+v#<vzfv}v9dG}SvavK.h*vWv}v{Gyv"vdv9e<v(yv+vTvAvQ
|vvvvTvvvvzvvvvK<vvvvzyvvvv+vvvv9aGyvvvvRFvvvv9LFiber Reinforced Polyester)vvvv(Glassh<vvvv(yvvvv,*vvvv(Q*vvvvDvvvv9f
|a9_,|TzKReinforced Polyurethane) .(Elastomeric

(GyWw{6.8):O*O@tz+OjyjW9Af9RdChStrCSqzA,|h@ja+?S9Fz?.

G}!d}?GyA,CS9S%9Gyt9Q

*vvAvvavvz
q
vv>|vvgvvdvv~C!vvdvv}vv?Gyvvtvv9QhFvv&CSvv9S(Primer)yvvMvvAvv~ivvWvv9AGyvvTvvavvKGyvv}vv(Fvv(O

CYvvv;
k

,hyvvvAvvv(pvvv+vvvQG}Svvv9SGyvvv;Reyvvvzvvvavvv;AGyvvvTvvv9Fvvv{.h<vvvavvv=vvv+vvvgvvv?GyvvvJvvv9d*vvvJvvvAvvv9LG}|vvvQEyvvv)
hFv%v+v#ChCv;Cv?hFv(g|v#|vJvzv(dGyvtv9QCh|vTvAvJvzv=v&yvAvz|v+v#_v=vtv?fv9Ryv?yvzv}v9A,hEyv)
hFvv&E!vv%vv9Afvv9vvvU}Vvvgvv?GyvvWvv}vvU<vvgvvOCf*vvGvvrGyvvjvvWvv9A@vv}vv9|vv9

k
.@vv(\vvhfvv9OI_vv=vvtvv?

@vvTvvzvv+vvK|vv#G}yvv+vv9aGyvvRFvv9Fvv+vv?pvv,CCvv"vv9A@vvavv=vv+vvuGyvvjvvWvv9AGyvvgvv9Rdyvvzvv}vv9Ayvv]vv}vv9fCvv=vv9J
G}<vvvgvvv9O.Cvvv}qvvv?C!vvvdvvv}vvv?|vvv#|vvvQvvvv=vvv+vvv#*vvv}vvvRFvvv9fpvvv,CCvvv"vvv9Afvvv}vvvzvvv+vvv?GyvvvQPvvvv,*vvvGvvvr

q
Gyvvvavvv;A

<vvTvvQfvv?,|vv}vv9*vvTvv}vvK<vv=vv"vv9AivvWvv9A|vvavv9_vv,|vvQf|vv#OhfyvvJvv9e<vvTvv}vvx4mmpvv,_vv=vvtvv?
hGIvvOIfvvzvv)GyvvTvvavvK,Svv(GAvvv9f|vvTvvAvv(*vv9

k
Ch|vv9Fvv;

k
.hEPGvvv9!vvBGyvv}vv9OI|vvtvv9h|vv?yvv~Vvvgvv?

p(bGy="qTG+?sO:*w(f|#Gy]QhQj|Oq_=t?f9vT?}Vg?GyW}U.
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C!d}?G}SaKGyA,CS9S%9Gy=(y+}QGJ

|vvGvv9dGyvv=vv(yvv+vv}vvQGJGyvv}vvTvvAvvgvv}vvzvv?pvv,G !vv%vv9AGJGyvvTvv9Fvvzvv?yvv~SvvavvKvvv=vv+vvQFvvOG
k

,<vv}vv9

pvvvv+vvvv%vvvv9QG@vvvv"vvvvGvvvv9JG}vvvvvQ*vvvvzvvvv+vvvvx(Acrylic Resins)hGyvvvv=vvvv(yvvvv,*vvvv(Q*vvvvDvvvv9f(Polyurethanes)

hGyv=v(yv+vTvAvQ(Polyesters)hGyvTv+vzv+vwv(f(Silicones)hGyvwv(<v(yv+v}vQGJGyv}vav9_v+v?(Rubber

Copolymers)hGyvvtvv9QGyvv}vvgvvO
q

d.vvv}vv9*vvgvvQV<vvgvv̂Gyvv}vvZvv"vvgvv+vv#_vv+vvqvv9
k

vvv=vv+vvQG
k

|vv#G}yvv(Gf
GyvAv,@v}vzvxGyvMvZv9Fv[Gyv]vQhQ*v?yvgvwvUCVvgv?GyvWv}vU.h@vTvAvgv}v{IvZv+vQI(Mat)|v#
Cyv+v9aGyvRFv9LChGyv=v(yv+vTvAvQvvAvTvzv+vK\v}v#_v=vtv?GyvjvWv9AGyvAv,@vAvwv(f|v#hFv%v,_v;A

(Two Coats)vvvJvvO
q

CO!vv).h*vv}vvwvv#O|vvHE\vv9pvv9J(Additives),|vvDvv{Cvv;Cvv,ChvvvTvv+vvO
G Cvv}vvO(Antimony Trioxide)h|vvQvvv=vv9JGyvv=vvQh|vv+vv#(Bromine Compounds),\vv}vv#
$vvPgGyvvAvvQvvv+vv=vv?,|vv#CFvv{@vvJvvTvv+vv#|vvtvv9h|vv?Gyvv"vv9Q,h*vv}vvwvv#EIvvQGR@vvtvv+vv+vv~Fvv+qvvOyvv=vvgvv̂
Gyvv}vv"vvAvvGvv9Jpvv+vv}vv9*vvAvvgvvzvvu<vv9LvvAvvQGbGyvvzvv%vv>hG!vvAvvWvv9Qgfvvzvv)GyvvTvvavvK.@vv}vvAvv9RGyvv}vv"vvAvvGvv9JGyvvAvv,
CSvv9Svv%vv9Gyvv}vvP*vv=vv9J<vvTvvQfvv?Fvvqvv9pvv%vv9,|vv}vv9*vvtvvz

q
vv{G Rfvv9LGyvvJvv9Yvv{Lvv;d@vvQ|vv+vv~G}<vv"vv+vv?

Gyvvv}vvvWvvvjvvv(yvvv?,pvvv,Ivvv+vvv#yvvvzvvv}vvv"vvvAvvvGvvv9JGyvvvMvvv9yvvv+vvv?|vvv#Gyvvv}vvvP*vvv=vvv9JGfvvvAvvv}vvv9O*vvv?"Lvvv]vvvQGA"(*)

(‘Greener’ Credential),h<g]%9fO*~GyQGFJ?.

G}SaKGyM]QGA

G}SvvavvKGyvvMvv]vvQGA$vv,CSvvavvK|vvTvvAvv(*vv?ChLvvqvv+vvqvv?Gyvv}vv+vv{@vv~q@vvJvv(*vvzvv%vv9Eyvv)|vvdvv%vvQ
_vv=vv+vvgvv,(@vv"vvTvv+vvtvv%vv9)(Landscaped)pvv(b_vv=vvtvv?GyvvgvvRdGyvv}vv9Fvv,.*vv}vvwvv#Cf*vvWvvAvv}vv{$vvPG
Gyvv}vv"vvdvvQfvvzvv)<vvgvv̂G}SvvavvKGyvvZvvzvv=vv?(Hard Surfaces)h*vv}vvwvv#Gyvv(Yvv(dEyvv+vv%vv9yvvzvvQGIvv?
hG:SvvvvAvvvvGvvvv}vvvv9e,hvvvvvPyvvvvx}fvvvv}vvvv9dGyvvvvZvvvv+vvvv9!vvvv?GyvvvvOhQ*vvvv?Gyvvvv]vvvvQhQ*vvvv?.h:@vvvvtvvvvOeG}SvvvvavvvvK
GyvMv]vQGAR*v9OIpv,Gyvgv}vQGyv}vAv(s

q
vhyvzvav=vtv?Gyvgv9Ryv?yvzv}v9ApvJvTv>,<vJv}v9*vAv%v9|v#Gyv]vQQ

Gyvvvqvvv+vvvR*vvv9Fvvv,hG}Vvvvgvvv?pvvv(bGyvvv=vvv"vvvqvvvTvvvGvvv+vvv?hOQFvvv9JGyvvvJvvvQGQIGyvvvgvvv9yvvv+vvv?,<vvv{@vvvR*vvvOC*vvv]vvv9
k

|vvv#
Gyvv}vvTvv9Ivv9JGyvv}vv}vvwvv#GSvvAvvjvv;yvv%vv9.h|vv#|vv+vvRG@vv%vv9Gyvv=vv+vv8vv+vv?E\vv9pvv?C!vvdvv}vv?@vvMvvqvv+vvrGyvvGvvQ*vv9f
GyvTvavJv,yv}v+v9gGyv}vavQh@vzLv+vQg,|vDv{!vdv9eGyvAvZvQ*vrGyv}vTvAvOGe(SUDS) (Sustainable

Drainage System),E\vv9pvv?Eyvv)Cfyvv%vv9pvv(GFvvOFvv}qvv?pvv,|vv9*vvAvvgvvz
q
vvu<vv9yvv]vvGvv+vvHGyvv=vv+vv8vv,

h\vv=vvbGyvvJvvQGQIh!vv(fvv+vv?Gyvv%vv(GAhGyvvJvv+vv9IGyvv=vvQ*vv?(Wildlife Habitat Benefit).h*vv}vvwvv#
Cf@vvwvv(fG}SvvavvKGyvvMvv]vvQGAfvv9Ryvv?yvvzvv}vv9A<vv9SvvAvvgvv}vv9dC!vvdvv}vv?|vv#CivvWvv+vv?Gyvvtvv9QGyvv}vvgvvOqd

(*)YO*t?yz=+8?(GCAQF~).
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Gyvvgvv9yvv+vv?G}OGA,ChC!vvdvv}vv?CivvWvv+vv?hIvv+vvOIGyvvavv=vvtvv?,ChG}SvvqvvzvvBGyvv}vvZvvavvwvv,.h*vvGvv>Cf
*vv}vvOq@vvJvvBGyvvRQYCSvvqvvzvvB|vvZvvavvwvv,|vv#GyvvZvv"vvr(T-Grade Mastic Asphalt)fvvzvv)
Cvv;K_vv=vvtvv9J<vvTvv}vvx30mm<vvO:

k
|vv#_vv=vvtvvAvv+vv#<vvTvv}vvx20mmvvv}vv9$vv(Gyvv}vvgvvAvv9O.

@tT~G}SaKGyM]QGAEy)!d9|+#,CIO$}9vD+rhG6LQV9|{.

(GyWw{6.9)|"d(|?SaKCL]Q@tz+O*?.

G}SaKGyM]QGAGyW9|z?

@vvZvv}vv~G}SvvavvKGyvvMvv]vvQGAGyvvWvv9|vvzvv?<vvJvv+vvE@vvwvv(fCLvvrhR!vv9
k

hQLvv+vvZvv?!vvTvv=vv+vv9
k

,

hivv+vvQ|vvqvvAvv(Ivv?yvv;SvvAvvgvv}vv9:JGyvvAvvQpvv+vv%vv+vv?h:@vvJvvAvv9LE:Eyvv)GyvvJvvOG}O!vv)|vv#GyvvZvv+vv9!vv?.
hGyvjvQVG}hyv,|v"v%v9E|qv9<v+v8v,(Ecological)Ch yv=v9SGyv}v=v9!v,sv"v9fv9

k
<v+v8v+v9

k
.h*vGv>Cf

@vwv(f|vRQhfv9@v%v9sv9OQIfvzv)@vJv}qv{GyvGvqv9ah|vtv9h|v?yvzvQ*v9MhGyvZvtv+vh,|vDv{GGyvTv+vOhe
hGyvv"vv=vv9@vv9JGyvvgvvWvv=vv+vv?hGyvvJvvWvv9FvvX(Sedums, Herbs And Grasses).h*vv}vvwvv#@vv"vvqvv+vvPivvavv9A
pv(Qj<vqvQTivav9A!v=v9@v,|vTvAvRQY|vTv=vtv9

k
,Iv+v#*vwv(f@vJvtv+vuGyv}vdv%vQGyv=vZvQj|vavzv(<v9

k

Ivvvv9:
k
.h|vvvv#Gyvvvv=vvvvOGFvvvv{<vvvvPQLvvvvzvvvv+vvvvb|vvvv#Gyvvvv=vvvvPhQ|vvvvhfovvvvtvvvv{Gyvvvv"vvvv=vvvv9@vvvv9J(Plant Cuttings)

h!vvWvv9QIGyvvMvvWvv>(Mulch)hGyvvTvv}vv9Ofvvzvv)Gyvv(SvvbGyvvZvv9yvvKyvvzvvRQGfvv?pvvAvv"vv}vv(h@vvAvvJvv(qdEyvv)
SvavKCLv]vQ|vwvAv}v{Lv;dpvAvQI<v+v#GyvTv"v?hGyvTv"vAv+v#.EfG}!vdv}v?Gyvwv9|vzv?,GyvAv,@v]v~
Gyvv}vvRQhfvv9JhGyvvAvvQ<vv?hivv;aGyvvAvvQVvv+vvKhGyvvAvvZvvQ*vvrhGyvvavv=vvtvv?GyvvJvv9pvvdvv?yvvzvvQ_vv(<vv?hIvv9FvvR
GyvvGvvPhQ,Svv(a@vv]vv+vvrhR!vv9

k
*vvAvvQGhM<vv+vv#60h200kg/ m2

fvvzvv)<vv"vv+vv?GyvvTvvtvvr,GyvvAvv,
*vGv>Cf@vwv(fsv9OQIfvzv)@vJv}v{$vPGGyvJv}v{G \v9pv,.*v=vzvkSv}vxGyvAvQ<v?fv9OI!vJv(

100mm,C|v9GyvZv+v9!v?pvAvwv(f|vJvOhOI,h@vtvAvZvQfvzv)ERGyv?G}fvWv9Hiv+vQGyv}vQiv(H
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pvvvv+vvvv%vvvv9(Unwanted Weeds),h|vvvv{AGyvvvv=vvvv|QGyvvvvgvvvv9Q*vvvv?,hh\vvvvhG}Svvvv}vvvvOIGyvvvvgvvvv]vvvv(*vvvv?pvvvv,
GyvQ<v+vh,hERGyv?Gyv"v=v9@v9JGyv}v+vAv?hG}fvWv9HGyv]v9QIpv,GyvMvQ*vr.hCv}v?_vQ*vtv?<vO*vzv?fv#
GyvvTvvavvKG}Lvv]vvQGyvvWvv9|vv{Gyvv}vvRQhY<vv9yvvwvv9|vv{,$vv,GyvvTvvavvKG}Lvv]vvQPhGyvvAvv"vv(YGyvvJvv+vv(j

(Biodiverse Green Roof)GyvPj*v]v~w<vgv̂GyvRQYG}hyv,h<vgv̂Gyv}vgv9yv~Gyvav=v+vgv+v?,
|vDv{GyvGvPhYGyv}vtvav(fv?LogshFv;|v+vOGyvZvMvQBoulders,h*vAvQcyvzvav=v+vgv?C|vQ@v"v}v+vAv&
<vvv"vvv=vvv9@vvv9JhCIvvv+vvv9A|vvvJvvvzvvv+vvv?(Flora And Fauna).*vvv=vvv+vvv#GyvvvWvvvwvvv{6.10SvvvavvvJvvv9CLvvv]vvvQ

!v}v(PFv+v9:*vJvAv9LE:Eyv)Gyvtvzv+v{|v#Gyvgv"v9*v?,pv,hSvAv(!v=v+vQJCQ<v+vQ*vAv(e(Westonbirt

Arboretum),ivvzvv(SvvTvvAvvQVvv9*vvQ(Gloucestershire),hsvvO@vv~@vvJvvtvv+vvu|vvdvv%vvQ|vvWvv9<vv&pvv,
|vvvvQvvvvvRG}QVGyvvvvTvvvv9<vvvvu(Former Earth Centre)pvvvv,Oh!vvvvwvvvv9SvvvvAvvvvQ(Doncaster)GyvvvvPj

FQiRQf&<"=9JGyT+Ohe(Sedum)GygW=,Gy}R$Q(GyWw{17.1).

(GyWw{6.10)SaKCL]Q|wD
q

rvvvvhSA(!=+QJCQ<+Q*A(e,iz(STAQV9*Q.

G}SaKGyM]QGAGywD+q?

@vvZvv}vv~G}SvvavvKGyvvMvv]vvQGAGyvvwvvDvv+vvqvv?fvv}vv(|vv9
k

yvvAvvJvv}qvv{G}!vvWvvavv?GyvvAvvQpvv+vv%vv+vv?,h@vvWvv}vv{

|vvvvvGvvvvv9:
k

hGSvvvvvgvvvvv9
k

|vvvvv#C!vvvvv(GYGyvvvvvMvvvvv]vvvvvQI,|vvvvv#Gyvvvvv}vvvvvQhL(Grass)hGyvvvvv"vvvvv=vvvvv9@vvvvv9JGyvvvvvgvvvvvWvvvvv=vvvvv+vvvvv?
(Herbaceous Plants),hIvvvAvvv)GyvvvWvvvGvvv+vvvQGJ(Shrubs).h*vvvQGhMfvvv}vvvuGyvvvAvvvQ<vvv?<vvvWvvvwvvv{
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!vv}vv(PFvv,|vv9<vv+vv#200h300mm,h$vv,@vv(y
q
vvO,|vvhLvvRGf|vv9A\vvQhQj:*vvtvv{

q
fvv}vvtvv&

fvvv#50mmh!vvvdvvv9e@vvvZvvvQ*vvvrGyvvv}vvv+vvv9g,Ivvv}vvv;
k

E\vvv9pvvv+vvv9
k

:*vvvtvvv{fvvv#400kg/ m2
fvvvzvvv)

Gyvv=vv"vv+vv?Gyvv%vv+vvwvvzvv+vv?Gyvvtvv9Fvv}vv?ChGyvv}vv"vv(jE!vvWvv9D$vv9.h*vv}vvwvv#Cf@vvWvvAvv}vv{G}SvvavvKGyvvMvv]vvQGA
GyvwvDv+vqv?fvzv)|v"v9cvQ_v=v+vgv+v?yv+v"v?hCLvQiYvzv=v?(Soft And Hard Landscaping)hfvzv)
|vv"vvJvvOQGJ<vv}vv+vv{IvvAvv)200.h|vv#CFvv{G:SvvAvvGvv9<vv?yvv}vvAvvavvzvv=vv9JGyvvZvvJvv?hGyvvTvv;|vv?*vvGvv>
Cf*vvWvvAvv}vv{GyvvAvvZvv}vv+vv~fvvzvv)Ivv}vv9*vv?yvvzvvJvv(Ga(|vvDvv{OQG<vvRhfHand Rail)Ch!vvdvv9e|vv"vvh
GyvvvTvvvtvvv(W(Fall Arrest System)(|vvvDvvv{CIvvvR|vvv?C|vvv9f|vvv(Yvvv(yvvv?<vvv"vvvtvvv9WCvvv9<vvvAvvv?(Harness

Attachment Points)|#CY{GyAZ}+~.

@Aaz>C!d}?GyTaKG}L]QGywD+q?G !W9AGJGyA9y+?:

!@Q<?hS}9OG
k

(Compost)h!=9@9Jyz}T9I9JGy}"Tt?GyZz=?hy+"?.

!iW9A|QVJ9
k

y}"hGyAQ<?|#SOq|"d(|?GyAZQ*r.

!|(GOI9pd?yzQ_(<?h|"d(|?@ZQ*r|+9g.

!IvvZvv+vvQG
k

hGsvv+vv9
k

(Protection Mat)(yvv}vv"vvh@vvzvvrIvv9FvvRGyvvGvvPhQh_vv=vvtvv9JfvvRd

Gy}9A).

!iW9AQs+t9
k

|#Gy=(y,E*A+z+#(_=t?f9Ry?yz}9A).

!I9FRG
k

yzGPhQ(Root Barrier).

!_=t?f9Ry?yz}9A.(Waterproof Layer)

!f9R:
k

IQGQ*9
k

(Insulation).

!I9FRyz=M9Q.(Vapour Barrier)

hIvv+vvDvv}vv9vvv9!vvBCvv}vv?Ivv9Fvv?yvvRQYGyvvWvvGvvQ,*vvGvv>Cf*ovvRGOfvv}vvuGyvvAvvQ<vv?Eyvv)750vvvv

800mm|vvvh|vvv9*vvvQGpvvvuPyvvvx|vvv#R*vvv9OIpvvv,Gyvvv(RfG Fvvv}vvv9yvvv,.h*vvvGvvv>@vvv(Lvvv,GyvvvJvvvPQ
yv]v}v9ffvOeEyvJv9b\vQQ<vjvWv9AGyvTvavK<vzOhGJGyv=vTvAv"v?(Gardening Implements).

h@vAvavzv>G}SvavKGyvMv]vQGAGyv}vwvDvqv?G!vAvtv9AGyv"v=v9@v9J<vgv"v9*v?<vJv+vE@vAvwv+vr|vhGyvWvQhW
Gyvv}vvwvvWvv(pvv?hGyvvZvv+vv9!vv?GyvvOhQ*vv?Gyvv=vvgvv+vvOIG}|vvO<vv}vv9pvv+vv%vv9GyvvAvvgvvWvv+vv>(Weeding)hGyvvAvvtvvzvv+vv~

(Trimming)h|w9pJ?GyJWQGJ(Pest Control).
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STANDARDS

BS 476 Fire tests on building materials and structures:

Part 3: 2004 Classification and method of test for external fire exposure to roofs.

BS 594 Hot rolled asphalt for roads and other paved areas:

Part 1: 2005 Specification for constituent materials and asphalt mixtures.

BS 743: 1970 Materials for damp-proof courses.

BS 1446: 1973 Mastic asphalt (natural rock asphalt fine aggregate) for roads and
footways.

BS 1521: 1972 Waterproof building papers.

BS 3690 Bitumens for building and civil engineering.

Part 3: 1990 Specification for mixtures of bitumen with pitch, tar and Trinidad
lake asphalt.

BS 4016: 1997 Specification for flexible building membranes (breather type).

BS 4841 Rigid polyurethane (PUR) and polyisocyanurate (PIR) foam
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for building end-use applications:

Part 3: 2006 Specification for laminated board (roofboards) with auto-
adhesively or separately bonded reinforcing facings for use as roofboard
thermal insulation under built-up bituminous roofing membranes.

Part 4: 2006 Specification for laminated board (roofboards) with auto-
adhesively or separately bonded reinforcing facings for use as roofboard
thermal insulation under built-up non-bituminous single-ply roofing
membranes.

BS 5250: 2002 Code of practice for control of condensation in buildings.

BS 5534: 2003 Code of practice for slating and tiling (including shingles).

BS 6229: 2003 Code of practice for flat roofs with continuously supported
coverings.

BS 6398: 1983 Specification for bitumen damp-proof courses for masonry.

BS 6925: 1988Mastic asphalt for building and engineering (limestone aggregate).

BS 8204 Screeds, bases and in situ floorings:

Part 5: 2004 Code of practice for mastic asphalt underlays and wearing surfaces.

BS 8217: 2005 Reinforced bitumen membranes for roofing. Code of practice.

BS 8218: 1998 Mastic asphalt roofing. Code of practice.

BS 8747: 2007 Reinforced bitumen membranes (RBMs) for roofing. Guide to
selection and specification.

BS 594987: 2007 Asphalt for roads and other paved areas.

BS EN 495: 2001 Flexible sheets for waterproofing. Plastic and rubber sheets for
roof waterproofing.

BSEN544: 1998 Bitumen shingleswith mineral and/ or synthetic reinforcements.

BS EN 1107 Flexible sheets for waterproofing:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2001 Plastic and rubber sheets for roof waterproofing.

BS EN 1108: 2000 Flexible sheets for waterproofing. Bitumen sheets for roof
waterproofing.Determination of form stability.

BS EN 1109: 2000 Flexible sheets for waterproofing. Bitumen sheets for roof
waterproofing.Determination of flexibility.

BS EN 1110: 2000 Flexible sheets for waterproofing. Bitumen sheets for roof
waterproofing.Determination of flow resistance.

BS EN 1297: 2004 Flexible sheets for roofing. Bitumen, plastic and rubber sheets
for roof waterproofing. Method of artificial ageing.

BS EN 1848 Flexible sheets for waterproofing.Determination of length, width
and straightness:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2001 Plastic and rubber sheets for roof waterproofing.

BS EN 1849 Flexible sheets for waterproofing.Determination of thickness and
mass:
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Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2001 Plastic and rubber sheets for roof waterproofing.

BS EN 1850 Flexible sheets for waterproofing.Determination of visible defects:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2001 Plastic and rubber sheets for roof waterproofing.

BS EN 1931: 2000 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets. Determination of vapour transmission.

BSEN12039: 2000 Flexible sheets for waterproofing. Bitumen sheets for roof
waterproofing. Adhesion of granules.

BS EN 12310 Flexible sheets for waterproofing. Determination of resistance to
tearing:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2000 Plastic and rubber sheets for roof waterproofing.

BS EN 12311 Flexible sheets for waterproofing. Determination of tensile
properties:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2000 Plastic and rubber sheets for roof waterproofing.

BS EN 12316 Flexible sheets for waterproofing. Determination of peel resistance
of joints:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2000 Plastic and rubber sheets for roof waterproofing.

BS EN 12317 Flexible sheets for waterproofing. Determination of shear
resistance of joints:

Part 1: 2000 Bitumen sheets for roof waterproofing.

Part 2: 2000 Plastic and rubber sheets for roof waterproofing.

BS EN 12591: 2000 Bitumen and bituminous binders. Specifications for paving
grade bitumens.

BS EN 12691: 2006 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets for roof waterproofing. Determination of resistance to
impact.

BS EN 12697: 2005 Bituminous mixtures. Test methods for hot mix asphalt.

BSEN12730: 2001 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets for roof waterproofing. Determination of resistance to static
loading.

BS EN 13055 Lightweight aggregates:

Part 2: 2004 Lightweight aggregates for bituminous mixtures.

BS EN 13108 Bituminous mixtures. Material specification:

Part 1: 2006 Asphalt concrete.

Part 2: 2006 Asphalt concrete for very thin layers.

Part 3: 2006 Soft asphalt.

Part 4: 2006 Hot rolled asphalt.
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Part 5: 2006 Stone mastic asphalt.

Part 6: 2006 Mastic asphalt.

Part 7: 2006 Porous asphalt.

Part 8: 2006 Reclaimed asphalt.

BSEN13416: 2001 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets for roof waterproofing.

Rules for sampling. BSEN13501 Fire classification of construction products and
building elements:

Part 1: 2007 Classification using data from reaction to fire tests.

Part 2: 2007 Classification using data from fire resistance tests.

Part 3: 2005 Classification using data from fire resistance tests on products and
elements used in building service installations.

Part 4: 2007 Classification using data from fire resistance tests on components of
smoke control systems.

Part 5: 2005 Classification using data from external fire exposure to roofs tests.

BSEN13583: 2001 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets for roof waterproofing. Hail resistance.

BSEN13707: 2004 Flexible sheets for waterproofing. Reinforced bitumen sheets
for waterproofing. Definitions and characteristics.

BS EN 13859 Flexible sheets for waterproofing. Definitions and characteristics
of underlays:

Part 1: 2005 Underlays of discontinuous roofing.

Part 2: 2004 Underlays for walls.

BS EN 13924: 2006 Bitumen and bituminous binders. Specification for hard
paving grade bitumens.

BS EN 13948: 2007 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets for roof waterproofing. Determination of resistance to root
penetration.

BSEN13956: 2005 Flexible sheets for waterproofing. Bitumen, plastic and
rubber sheets for roof waterproofing. Definitions and characteristics.

BSEN13969: 2004 Flexible sheets for waterproofing. Bitumen damp-proof
sheets.

BSEN13970: 2004 Flexible sheets for waterproofing. Bitumen vapour control
layers.

BSEN13984: 2004 Flexible sheets for waterproofing. Plastic and rubber vapour
control layers.

CP 153 Windows and rooflights:

Part 2: 1970 Durability and maintenance.

DD ENV 1187: 2002 Test methods for external fire exposure to roofs.

PD 6484: 1979 Commentary on corrosion at bimetallic contacts and its
alleviation.
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BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 419: 1996 Flat roof design: bituminous waterproof membranes.

BRE Digest 486: 2004 Reducing the effects of climate change by roof design.

BRE Digest 493: 2005 Safety considerations in designing roofs.

BRE Digest 499: 2006 Designing roofs for climate change. Modifications to
good practice guidance.

BRE Good building guides

BRE GBG 36: 1999 Building a new felted flat roof.

BRE GBG 43: 2000 Insulated profiled metal roofs.

BRE GBG 51: 2002 Ventilated and unventilated cold pitched roofs.

BRE Information papers

BRE IP 8/91 Mastic asphalt for flat roofs: testing for quality assurance.

BRE IP 7/95 Bituminous roofing membranes: performance in use.

BRE IP 7/04 Designing roofs with safety in mind.

BRE Report

BR 302: 1996 Roofs and roofing.

ADVISORY ORGANISATIONS

European Liquid Waterproofing Association, Roofing House, 31 Worship
Street, London EC2A 2DX, UK (020 7448 3859).

Flat Roofing Alliance, Roofing House, 31 Worship Street, London EC2A 2DX,
UK (020 7448

3857).

Institute ofAsphalt Technology, PaperMews Place, 290 High Street, Dorking,
Surrey RH4 1QT, UK (01306 742792).

Livingroofs, 7 Dartmouth Grove, London SE10 8AR, UK (020 8692 2109).

Mastic Asphalt Council, PO Box 77, Hastings, East Sussex TN35 4WL, UK
(01424 814400).

Metal Cladding and Roofing Manufacturers Association, 18 Mere Farm Road,
Prenton, Wirral, Chesire CH43 9TT, UK (0151 652 3846).

National Federation of Roofing Contractors Ltd., 24 Weymouth Street,
London W1G 7LX, UK (020 7436 0387).

Roofing Industry Alliance, Roofing House, 31Worship Street, London EC2A
2DX, UK (020 7448 3857).

Single Ply Roofing Association, Roofing House, 31 Worship Street, London
EC2A 2DY, UK (0115 914 4445).
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7

G9e-XL

|tO

q
|?

*vvWvv+vvQ|vvZvvavvzvvKGyvvRFvv9L(Glass)fvv9OIEyvv)|vvR*vvH|vv#Cvvv9Svv+vvO|vvgvvO!vv+vv?,hLvv9Yvv?

GyvvTvv+vvzvv+vvwvv9(Silica)GyvvPj:*vvAvv=vvzvv(Q(Not Crystallize)fvv"vvO|vv9*vv=vvQO|vv#GyvvJvv9yvv?GyvvTvv9Fvvzvv?
Eyvv)GyvvJvv9yvv?GyvvZvvzvv=vv?.$vvPg$vv,Ivv9yvv?GyvvRFvv9Livv+vvQGyvv}vvAvv=vvzvv(Q(Non-Crystalline)ChGyvv=vv"vv+vv?
Gy;<z(Q*?(Amorphous Structure)(GyWw{7.1)GyA,@}"KGyRF9LVq9p+A&.

fvQaGyvRFv9LGyv}vZv"v(Y|v#GyvQ|v{hGyvJvGvQGyvwvzvTv,hQ|v9OGyvZv(OG(Soda Ash)

pvv,|vvZvvQ|vv"vvP5000Svv"vv?,<vv9yvvQivv~|vv#CfCYvvzvv&fvvzvv)G}QFvvK|vv#CVvv(Q(Assyria)

hpvv+vv"vv+vvtvv+vv9(Phoenicia).hsvvOGSvvAvvgvv}vv{CsvvOeRFvv9L|vv#Yvv"vvhG !vvTvv9fyvvAvvRFvv+vvHGyvvMvvQR
GyvvvJvvvGvvvQj(Glaze Stone Beads),Cvvv~pvvv,|vvv9<vvvgvvvOyvvvZvvv"vvvhGyvvvMvvvQRGyvvvRFvvv9Fvvv,(Glass

Beads)(!vvvJvvv(2500b.e.),ivvv+vvvQC!vvv&yvvv~*vvvTvvvAvvvgvvv}vvv{pvvv,Yvvv"vvvhG}hG!vvv,GyvvvRFvvv9Fvvv+vvv?
Gy}G(qp?(Hollow Vessels)IA)1500b.e.

(GyWw{7.1)<"+?GyRF9L.
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cvv{
q

GyvvRFvv9L*vvZvv"vvhyvvgvvOIsvvQhf<vv{LvvQGL|vv9O@vv&Gyvv}vv"vvZvv%vvQI|vv#pvvQf,Cvv~OIvvQFvvAvv%vv9
Ch\vvjvvavv%vv9pvv,svv(Gyvv>|vv"vv9Svv=vv?Cvv~@vvWvvwvv+vvzvv%vv9<vvtvvZvv%vv9hYvvtvvzvv%vv9(Grinding).hG<vvAvvwvvQJ

@vtv"v+v?!vqvNGyvRFv9Lpv,<v;OBVv(Q!vJv(300sv=v{Gyv}v+v;O,h_v(Q$v9GyvQh|v9fCvvDvQ<v"vqvN
GyvvRFvv9LOGLvv{svv(Gyvv>.E:C!qvv&pvv,GyvvgvvZvv(QGyvv(Svvavv)C!vvAvvGvvB<vv;OGyvvQG*vv#(Rhineland)

RFv9Fv9
k

*vJvAv(jfvzv)Gyv=v(@v9S(vvQ<v(!v9JGyv=v(@v9Sv+v(e)(Potash)Gyv}vTvAvMvzv[|v#IvQb
GyvvMvvWvv><vvO:

k
|vv#Q|vv9OGyvvZvv(OG.h|vvhR*vv9OI|vvJvvAvv(iGyvvRFvv9L|vv#GyvvwvvzvvU@vv~qGyvvAvv(Yvv{

Eyvvvv)|vvvv"vvvvAvvvvHCsvvvv{O*vvvv}vvvv(|vvvv?@vvvvTvvvv=qvvvv>pvvvv,@vvvvO$vvvv(Q(Deterioration):IvvvvuyvvvvRFvvvv9L<vvvvgvvvv̂

Gyw"9FUGyg9FOIyAzxGyJt=?.
@vvvWvvvAvvvuG}yvvv(GfGyvvv}vvvMvvvAvvvzvvvqvvv?pvvv,GyvvvRFvvv9L|vvv#E\vvv9pvvv?|vvvQvvvv=vvv9J|vvvgvvvO!vvv+vvv?Eyvvv)Gyvvv}vvv9OI

Gyvv}vv"vvZvv%vvQI.h|vv#Cvv~GyvvJvvZvv(dfvvzvv)Gyvvzvv(fG}RQb<vv{\vv9pvv?Gyvvwvv(<vv9yvvB(Cobalt),pvv,
Ivv+vv#*vvgvvavv,Gyvv"vvJvv9Syvv(!vv9CRQbChCIvv}vvQ,h*vvgvvavv,GyvvJvvO*vvOChGyvvwvvQhe(Chromium)

Gyvvvzvvv(fG}Lvvv]vvvQ.hpvvv,GyvvvtvvvQfGyvvvMvvv9|vvvUfvvvWvvvQC!vvvAvvvHGyvvvRFvvv9LG}<vvv+vvv̂ivvv+vvvQGyvvvWvvvqvvv9a
(Opaque)(Gyvvvvwvvvv9|vvvvO)<vvvv{\vvvv9pvvvv?GyvvvvtvvvvZvvvvO*vvvvQ(Tin)ChGyvvvvRQ!vvvv+vvvvN(Arsenic),hpvvvv,GyvvvvtvvvvQf

GyvvvTvvv9<vvvhfvvvWvvvQC!vvvAvvvHGyvvvRFvvv9LGyvvv+vvv9svvv(@vvv,G}Ivvv}vvvQ(Ruby Red Glass)<vvv{\vvv9pvvv?vvvvzvvv(Q*vvvO
GyvvP$vv>(Gold Chloride).h:*vv}vvwvv#GyvvJvvZvv(dfvvzvv)GyvvRFvv9LGyvvZvv9pvv,(Clear)E:

<vvvvv9SvvvvvAvvvvvgvvvvv}vvvvv9dG Cvvvvv}vvvvvO(Antimony)ChGyvvvvv}vvvvv"vvvvvjvvvvv"vvvvv+vvvvvR(Manganese)vvvvvv}vvvvvR*vvvvvzvvvvv+vvvvv#yvvvvv~yvvvvv(Gf
(Decolouriser)yvvvzvvvAvvvMvvvzvvv[|vvv#GyvvvAvvvzvvv(*vvv#G}Lvvv]vvvQGyvvvPj@vvvTvvv=vvv=vvv&Vvvv(GFvvv>GyvvvJvvvO*vvvOpvvv,

GyQ|{.

pv,ChGLvQGyvtvQfGyvgvWvQ*v#h|vhEOLv9dGyv(GFv%v9JGyvRFv9Fv+v?<v9yvwv9|v{,vv}v9*v=vOh
pvvv,|vvv=vvv"vvv)vvvvzvvv+vvv?GyvvvJvvvtvvv(bpvvv,Fvvv9|vvvgvvv?vvvv9|vvv=vvvQOL(GyvvvWvvvwvvv{7.2),ivvvOJYvvv"vvv9fvvv?Gyvvv=vvv"vvv9A
Gyvv}vvTvvAvv%vvzvvxGyvvQFvv+vvTvv,yvvzvvRFvv9LGyvvJvvO*vvE,hGyvvtvv(IGyvv}vvJvvQvvv?pvv,@vvavv(*vvQSvvzvvhFvvO*vvOI.
h*vWvAv}v{Gyv}vgv+v9Q(Bs 952-1: 1995)fvzv)@vZv"v+vryvzv}vGv9dGyv(GSvh|v#Gyv}v(GOGyvRFv9Fv+v?
Gy}TAg}z?p,Y"9f?Gy="9A.

*vvGvvQjpvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOISvv"vv(*vv9
k

@vvOh*vvQB:aG}_vv"vv9f|vv#GyvvRFvv9L,h|vv9$vv,
E:!vqv9*v9J|v"vRyv+v?<vWvwv{QFv+vTv,,yvPG:*v}vwv#GSvAvgv}v9yv%v9 !vAv9LRFv9LGyv"v(GpvPGyvPj
*vAvavzv>|v(GOq!vtv+v?.fv;hIfvzv)Cf!vqv9*v9JGyvRFv9LGyv}vgv}v9Qj|vAv"v(fv?GyvAvQvv+v>,hpv+v%v9
|vvvzvvv(Cvvv9J<vvv9}Svvv;ch|vvv(G!vvvhGyvvvAvvvTvvvQHhGyvvvRFvvv9LGyvvvMvvv9U,h$vvvPG|vvv9*vvvGvvvgvvvzvvv%vvv9vvvvTvvv9QI

(Cullet)ivvv+vvvQYvvv9yvvvJvvv? fvvv9OIGyvvvAvvvZvvv"vvv+vvvh|vvv#OhfpvvvQROsvvv+vvvu.h|vvvhPyvvvx*ovvvgvvv9O@vvvOh*vvvQ
GyvvwvvTvv9QIGyvv"vvdvv+vvqvv?Gyvv"vv9@vvGvv?fvv#VvvQvvv9J|vvgvv9yvvGvv?GyvvRFvv9L,GyvvPjsvvO*vvAvv]vv}vv#GyvvRFvv9L
Gyvvgvv9Fvv~(Float Glass)GyvvGvvO*vvOfvvzvv)!vvTvv=vv?IvvAvv)30%|vv#Gyvv}vv(GOGyvvRFvv9Fvv+vv?Gyvv}vvOhQI
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(Gyvv}vvgvv9O@vvZvv"vv+vvgvv%vv9),|vvtvvAvvZvvOIEyvv)OQFvv?vvv=vv+vvQI<vv9yvvavv9svv?h|vvMvvqvvqvv?|vv#G!vv=vvgvv9Cvv9JCvv9!vv,
ChvvvTvv+vvOGyvvwvvQ<vv(f.h@vvTvvAvv%vvzvvxEfvv9OIYvv%vvQvvvTvv9QIGyvvRFvv9LGyvv"vvtvv+vv?_vv9svv?Csvv{<vv"vvTvv=vv?25%

|vv#Gyvvavv9svv?Gyvv;R|vv?yvvZvv"vvhvvv}vv+vv?|vv}vv9Cvvzvv?|vv#GyvvRFvv9LGyvvGvvO*vvO<vv9SvvAvvMvvOGeGyvv}vv(GOGyvvMvv9e.
C\vvvrEyvvv)PyvvvxGyvvvAvvv(pvvv+vvvQpvvv,GSvvvAvvvMvvvQGLGyvvv}vvv(GOGyvvvMvvv9eGyvvvGvvvO*vvvOI.C|vvv9|vvv9*vvvqvvv+vvv̂|vvv#
GyvvRFvv9LGyvv}vvOhQ,ivv+vvQGyvv;ReyvvZvv"vvhGyvvtvv(GQ*vvQ,pvv+vvTvvAvvgvv}vv{yvvQYvvrGyvvTvvavv(MGyvvAvvR*vv+vv"vv+vv?

(Decorative Paving Surfaces)hp,Y"9f?G6FoQqhGytQ|+O.

(GyWw{7.2)hGF%?RF9F+?,vz+?GAt(bvvvvF9|g?v9|=Q*OL.
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<vv+vv"vvBGyvvAvvGvv9QHGyvvJvvO*vvDvv?fvvzvv)!vvqvv9*vv9JGyvvRFvv9LGyvv}vv"vvRyvv,Gyvv}vvTvvJvv(svv?(Pulverized)C!vv&
fv"vO@v}vO*vO$v9(Expanded)<vDv9!v,ChvvTv+vOGyvwvQ<v(fGyv"v9@vH|v#E\v9pv?vvQ<v(!v9JGyvwv9yvTv+v(e
ChGyvvvv}vvvvjvvvv"vvvv+vvvvR*vvvv(eChGyvvvvqvvvvJvvvv~G}Svvvv(O(Carbon Black)*vvvvAvvvv~GyvvvvJvvvvZvvvv(dfvvvvzvvvv)|vvvv9OI*vvvv}vvvvwvvvv#
GSvAvgv}v9yv%v9vvJvZv)(Aggregate)Lvqv+vrGyv(Rfpv,GyvMvQSv9!v?.hEf

q
GyvAv}vO*vO<v"vTv=v?15vvvv20

\gq9

k
*ga,|"AG9

k
I=+=+9

k
(Granular)@AQGhMvD9pA&<+#200-900kg/ m3.

GyAZ"+h

@Qv+>GyRF9L

RF9LGyT+z+w9JhGywzUhGyZ(OG

*vvZvv"vvhGyvvRFvv9LGyvvJvvO*vvE|vv#GyvvQ|vv{(GyvvTvv+vvzvv+vvwvv9(Silica))hQ|vv9OGyvvZvv(OG(vvvQ<vv(!vv9J
GyvvvvvvZvvvvvv(O*vvvvvv(e(Sodium Carbonate))hGyvvvvvvwvvvvvvzvvvvvvU(vvvvvvvQ<vvvvvv(!vvvvvv9JGyvvvvvvwvvvvvv9yvvvvvvTvvvvvv+vvvvvv(e(Calcium

Carbonate))|vvhE\vv9pvv9Jsvvzvv+vvzvv?|vv#GyvvwvvgvvxGyvv}vvzvvJvv,(vvv=vvQ*vvAvv9JGyvvwvv9yvvTvv+vv(e(Calcium

Sulphate)hGyvvvvvOhyvvvvv(|vvvvv+vvvvvB(Dolomite)(GyvvvvvJvvvvvGvvvvvQGyvvvvvwvvvvvzvvvvvTvvvvv,Gyvvvvv}vvvvvjvvvvv"vvvvv+vvvvvRj(Magnesian

Limestone)).h*vvvgvvvavvv,Pyvvvx|vvvQvvvv=vvv9
k
!vvv%vvv9Fvvv+vvv9

k
|vvv|y

q
vvvqvvv9fvvv9OI|vvv#70-74%Svvv+vvvzvvv+vvvwvvv9h12-16%

ChvvTv+vOGyvZv(O*v(eh5-12%ChvvTv+vOGyvwv9yvTv+v(eh2-5%ChvvTv+vOGyv}vjv"v+vR*v(e,|vh|vtv9O*vQ
\vv8vv+vvzvv?|vv#Cvvv9Svv+vvOG}yvv(|vv"vv+vv(ehGyvvJvvO*vvOhGyvv=vv(@vv9Svv+vv(e.vvv}vv9CfE\vv9pvv?25%|vv#GyvvRFvv9L
Gyvv}vvwvvTqvvQ(Broken Glass)ChvvTv9QIGyvRFv9L(Cullet)Eyvv)GyvvqvvQf*vvTvvQxYpvv,Yvv%vvQGyvv}vvR*vvH
h@vOh*vQpv]v;JG !vAv9L.h*vAv(GpvQ|vgvdv~$vPgGyv}v(GOGyvMv9epv,Gyv}v}vzvwv?Gyv}vAvJvOI,|vhC!v&
*vvAvv~GSvvAvv+vvQGO<vvgvv̂GyvvOhyvv(|vv+vvB.h@vvAvvavvzvv>fvv}vvzvv+vv?G !vvAvv9L_vv9svv?vvv=vv+vvQI@vv=vvzvvk15000(kwh)vvvv

yvvzvv}vvAvvQGyvv}vvwvvgvv>Kwh/m3(<vv9yvv}vvtvv9Q!vv?|vvhGyvvMvvQSvv9!vv?GyvvAvv,@vvJvvAvv9LEyvv)625m3 (kwh))ivv+vvQ
Cf|v9@vTvAvQOgGyv=v+v8v?(Environmental Pay Back)*vAvGvz

q
v)<v9SvAvgv}v9yv&Gyv}v"v9Sv>pv,@vZv}v+v~

Gyv(Gfv+v?yvAvQVv+vOGyvav9sv?.h*v}vwv#@vtvTv+v?RFv9LGyvTv+vzv+vwv9JhGyvwvzvUhGyvZv(OG<vgv}vzv+v?@v=v9Od
G *vv(!vv9J(Ion Exchange Process)GyvvAvv,@vvTvvAvv=vvOdG *vv(!vv9JYvvjvv+vvQIGyvvTvvavvK<vvzLvvQiPGJ

SaKCv=Q,h<Pyx@"]jbCSaKGyRF9LhI(Gp&.

RF9LGyT+z+w9JGyAQG<+?Gytz(*?,hRF9LGy=(QhS+z+w9JhGyRF9LGyMRp,

@vvWvv}vv{Gyvv}vv"vvAvvGvv9JGyvvRFvv9Fvv+vv?G}LvvQiGyvvAvv,@vvTvvAvvgvv}vv{pvv,Gyvv=vv"vv9ARFvv9LGyvvTvv+vvzvv+vvwvv9J
Gyvvtvvzvv(*vv?GyvvAvvQG<vv+vv?(Alkaline Earth Silicate)hRFvv9LGyvv=vv(QhSvv+vvzvv+vvwvv9J(Borosilicate).
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Iv+vE@v}vzvx$vPgGyv}v"vAvGv9J@vQvv+v=v9
k

vv+v}v+v9Fv+v9
k

|vMvAvzvqv9
k

*vwv(fSv=v=v9
k

pv,LvZv9FvZv%v9Gyvqv+vR*v9Fv+v?
GyvvvAvvv,@vvv}vvvAvvv9R<vvv%vvv9.h*vvvAvvvQv

q
vvv>RFvvv9LGyvvvTvvv+vvvzvvv+vvvwvvv9JGyvvvAvvvQG<vvv+vvv?Gyvvvtvvvzvvv(j@vvvtvvvzvvv+vvvO*vvv9

k
|vvv#55-70%

Svv+vvzvv+vvwvv9h5-14%ChvvvTvv+vvOGyvv=vv(@vv9Svv+vv(eh3-12%ChvvvTvv+vvOGyvvwvv9yvvTvv+vv(eh0-15%ChvvvTvv+vvO
G}yvvvvv(|vvvvv"vvvvv+vvvvv(e|vvvvvhvvvvvv}vvvvv+vvvvv9J|vvvvv#Cvvvvvv9Svvvvv+vvvvvOGyvvvvvRQvvvvvv(!vvvvv+vvvvv(e(Zirconium)hGyvvvvvTvvvvvAvvvvvQh!vvvvvAvvvvv+vvvvv(e

(Strontium)hGyv=v9Q*v(e(Barium Oxides).C|v9RFv9LGyv=v(QhSv+vzv+vwv9Jpv+vAvzyvr@vtvzv+vO*v9
k

|v#70-78%Sv+vzv+vwv9h0-8%ChvvTv+vOGyvZv(O*v(eh0-8%ChvvTv+vOGyv=v(@v9Sv+v(eh7-15%

ChvvvTvv+vvOGyvv=vv(Qhf(Boron)h0-8%ChvvvTvv+vvOG}yvv(|vv"vv+vv(e|vvh|vvtvv9O*vvQYvvjvv+vvQI|vv#<vvtvv+vv?
G}vvvvvvv9Svvvvvv+vvvvvvO.h*vvvvvv}vvvvvvAvvvvvv9RRFvvvvvv9LGyvvvvvv=vvvvvv(QhSvvvvvv+vvvvvvzvvvvvv+vvvvvvwvvvvvv9J<vvvvvvWvvvvvvwvvvvvv{Lvvvvvv9U<vvvvvvzfyvvvvvv&|vvvvvvgvvvvvv9|vvvvvv{
@vvv}vvvO

q
O(Coefficient Of Expansion)*vvvgvvv9OdCvvvzvvvE|vvv9yvvvzvvvRFvvv9LGyvvv}vvvgvvv+vvv9QjGyvvv}vvv|y

q
vvvr|vvv#

GyvvTvv+vvzvv+vvwvv9hGyvvwvvzvvUhGyvvZvv(OG,|vv}vv9*vvGvvgvvzvv&CvvvDvvQ|vvtvv9h|vv?yvvzvvZvvO|vv9JGyvvJvvQGQ*vv?pvv,Ivv9d
!W(HIQ*u.

*vvAvvZvvrGyvvRFvv9LGyvvMvvRpvv,(Ceramic Glass)<vv}vvgvv9|vv{@vv}vvOO*vvtvvAvvQH|vv#GyvvZvvqvvQ,
|v}v9*vGvgvzv&fv9yv,Gyv}vtv9h|v?yvzvZvO|v?GyvJvQGQ*v?.h@vQvv+v=v&|vgvtvO,h*vAvzyvr@vtvzv+vO*v9

k
|v#50-

80%Svvv+vvvzvvv+vvvwvvv9h15-27%Cyvvv(|vvv+vvv"vvv9h|vvvtvvv9O*vvvQ\vvv8vvv+vvvzvvv?|vvv#ChvvvvTvvv+vvvOGyvvvZvvv(O*vvv(ehChvvvvTvvv+vvvO
Gyvv=vv(@vv9Svv+vv(ehChvvvTvv+vvOGyvv=vv9Q*vv(e(Barium)hChvvvTvv+vvOGyvvwvv9yvvTvv+vv(ehChvvvTvv+vvOGyvv}vvjvv"vv+vvR*vv(e
hChvvvvvTvvvv+vvvvOGyvvvvAvvvv+vvvvAvvvv9!vvvv+vvvv(e(Titanium)hChvvvvvTvvvv+vvvvOGyvvvvRQvvvvv(!vvvv+vvvv(ehChvvvvvTvvvv+vvvvOGyvvvvR!vvvvx(Zinc)

hChvvvvTvvv+vvvOGyvvvzvvv+vvvDvvv+vvv(e(Lithium)hivvv+vvvQ$vvv9|vvv#Gyvvv}vvvwvvv(!vvv9JGyvvv]vvv8vvv+vvvzvvv?FvvvOG
k
.@vvv~E!vvvAvvv9L$vvvPG

GyvvvvRFvvvv9Lpvvvv,Gyvvvv=vvvvOG*vvvv?<vvvvAvvvvtvvvv"vvvv+vvvv9JGyvvvvAvvvvgvvvv(*vvvv~(Float Technique)ChGyvvvvOIvvvvQFvvvv?(Rolling

Technique)Gyvv}vvgvv+vv9Q*vv?,hyvvwvv#Gyvv}vvgvv9yvvGvv?GyvvJvvQGQ*vv?Gyvv;Ivvtvv?@vvJvv(dFvvRAG
k

|vv#|vvQIvvzvv?
GyvvRFvv9LGyvvgvv9O*vv?Eyvv)Vvvwvv{<vvzvv(Qj!vv9fvv~GyvvJvv=vv+vv=vv9J(Fine-Grained Crystalline)|vv}vv9

*vgvav+v&LvZv9FvZv&Gyvqv+vR*v9Fv+v?Gyv}vJvOOI.*vAv}vAvhGyvRFv9LGyvMvRpv,<vOQFv?@vzv+v+v#fv9yv+v?(High

Softening Point)<9y}t9Q!?|hGy}"AG9JGyRF9F+?G}LQiGy}TAg}z?p,Gy="9A.

f}z+9JGyAWw+{

GyaQGFuGytO*}?
vvv9fGyvvRFvv9LGyvv}vvzvvwvv,(Crown Glass)GyvvtvvO*vv~*vvWvvwvv{<vvAvvOh*vv~(Spinning)vvvAvvzvv?

(Gob)CSvvavv(G!vv+vv?|vvtvvOGQ$vv94kg.|vv#GyvvRFvv9LGyvv}vvZvv%vv(Q|vvgvvzvvtvv?pvv,!vv%vv9*vv?C!vv=vv(H!vvqvvN
(Blow Pipe).hvv9fGyvRFv9LGyv}vZv}vB(Solid Glass)*v"vqvNh*v=vTvb(Flattened Out)

Cvv~*vv"vvtvv{Eyvv)svv]vv+vv>|vvZvv}vvB|vv#GyvvJvvO*vvO*vvTvv}vv)<ovv"vvBp(Punty).h<vvgvvOEfvv9OI@vvJvv}vv+vvAvv&
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*vvvOhqeGyvvvRFvvv9LIvvvAvvv)*vvvAvvvTvvvavvvKfvvvzvvv)Vvvvwvvv{svvvQU(Disc)svvvavvvQg5.1m.*vvvwvvvAvvv"vvvr$vvvPg
Gyvvgvv}vvzvv+vv?svvOQvvv=vv+vvQ|vv#Gyvvqvv9svvO<vv}vv9pvv+vv&GyvvTvv=vv+vvwvv?pvv,Gyvv}vvQvvvRGyvvAvv,@vvgvvOGyvv+vv(esvvavvgvv?Cvv}vv+vv"vv?.
Cv}v?fv}vzv+v?<vO*vzv?@vWv}v{!vqvNCSvav(G!v?GyvRFv9LCv~pvzvtv%v9h@vTvav+vJv%v9pv,C@v(f(Kiln).

hsvvOGSvvAvvgvv}vvzvvB$vvPgGyvvgvv}vvzvv+vv?pvv,Yvv"vvhRFvv9LsvvZvvQGyvvwvvQ*vvTvvAvv9d(The Crystal Palace)

p,f9e1851.

pv,@vav(Qvv=v+vQ:Ivu@v~@v"vR*v{_
o
vgv~|vgvO!v,(Metal Bait)CSvav(G!v,pv,Iv(V

GyvvRFvv9LGyvv}vvZvv%vv(QCvv~SvvJvv=vv&<vv=vvbAyvv+vvGvvQhVvv9Ivv9
k

CSvvavv(G!vv+vv9
k

(Cylindrical Ribbon)|vv#
GyvvvvRFvvvv9LGQ@vvvvqvvvv9fvvvv&13m.@vvvvAvvvv~qGyvvvv}vvvvJvvvv9pvvvvdvvvv?fvvvvzvvvv)svvvvavvvvQG}Svvvvavvvv(G!vvvv?<vvvv(Svvvv9_vvvv?Gyvvvv%vvvv(GA
Gyvv}vv]vvjvv(W.h<vvgvvOPyvvx@vvqvvZvv{G}Svvavv(G!vv?Gyvv}vvwvvAvv}vvzvv?h@vvWvvuCvv~@vvTvvavvKyvvzvvJvvZvv(dfvvzvv)
RF9LGy"(GpPGy}TaK.

yvv~@vvAvv(GpvvQE|vvwvv9!vv+vv?E!vvAvv9LGyvvRFvv9LGyvv}vvTvvavvK|vv=vv9VvvQIE:
q

pvv,|vvavvzvvhGyvvtvvQfGyvvgvvWvvQ*vv#
<vvvgvvvO@vvvavvv(*vvvQ_vvvQ*vvvtvvv?pvvv(Qvvvv((Fourcault Process)pvvv,<vvvzvvvGvvv+vvvwvvv9h_vvvQ*vvvtvvv?vvvv(yvvv=vvv(Qfpvvv,
C|vv+vvQvvv9(Colburn Process).h@vvWvvAvv}vv{$vvPgGyvvavvQ*vvtvv?fvvzvv)FvvQ_vvgvv~|vvTvvAvvtvv+vv~(Straight

Bait)Vv9sv(yv+v9
k

|v#Iv(VGyvRFv9LGyv}vZv%v(QyvzvJvZv(dfvzv)hVv9MRFv9Fv,Cv~SvJv=v&
|vvv=vvv9VvvvQIEyvvv)<vvvQL,ChEOGQ@vvv&Cpvvvtvvv+vvv9

k
pvvv,_vvvQ*vvvtvvv?vvvv(yvvv=vvv(Qf,|vvv#Lvvv;dSvvvzvvvTvvvzvvv?|vvv#

G}Svvavv(G!vv9JCvv~*vvtvva
q
vvhpvv,!vv%vv9*vv?Gyvv}vvavv9aEyvv)G}_vv(GdGyvv}vv"vv9Svv=vv?.ivv+vvQCf$vvPGGyvvRFvv9L

Gyvvzvv(Ivv,Gyvv}vvTvvJvv(H*vvgvv9!vv,|vv#@vvWvv($vv9JYvv"vvgvv+vv?.h@vv~qGyvvAvvjvvzvv>fvvzvv)$vvPgGyvv}vvWvvwvvzvv?
<vvv{!vvvAvvv9LGyvvvRFvvv9LGyvvvZvvvqvvv9FvvvJvvv,(Plate Glass)GyvvvPj*vvvWvvv}vvv{fvvvzvvv)Svvvwvvv>GyvvvRFvvv9LCpvvvtvvv+vvv9

k

(Horizontal Casting)hSvvvvvJvvvvv=vvvvv&(Rolling)Cvvvvv~@vvvvv"vvvvvgvvvvv+vvvvv~SvvvvvavvvvvJvvvvv&(Grinding) RGyvvvvv?
GyvvAvvWvv($vv9J,h*vvzvv,Pyvvx@vvzvv}vv+vvgvv&(Polishing)yvvzvvJvvZvv(dfvvzvv)|vv"vvAvvH!vvtvv,Vvvqvv9ahyvvwvv"vv&
|vvQ@vvqvvhGyvvDvv}vv#.hCYvv=vvJvvB$vvPgGyvvgvv}vvzvv+vv?pvv,Gyvv"vv%vv9*vv?|vv|@vv}vvAvv?fvvzvv)LvvbE!vvAvv9L*vv"vvgqvv~pvv+vv&
GyvvRFvv9L|vv#hFvv%vv+vv&pvv,BfhGIvvO.hsvvOivvOJG6ffvv}vvzvv+vv?@vvZvv"vv+vvhGyvvRFvv9LGyvvZvvqvv+vvJvv,
fvAv+vtv?,hIvzvB|vJvzv%v9fv}vzv+v?GyvRFv9LGyvgv9Fv~(Float Process)GyvAv,G<vAvwvQ$v9<v+vzvwv+v"vjvAv(f

(Pilkington)fvvvv9e1952h_vvvv(qQJ@vvvvGvvvv9Q*vvvv9
k

<vvvvJvvvvzvvvv(dGyvvvvgvvvv9e1959.h:*vvvv"vvvvAvvvvHGyvvvvRFvvvv9L
Gyvv}vvTvvJvv(HGyvv+vv(eE:}Vvvjvv9dGyvvAvvGvvO*vvOGyvvAvv,@vvAvvavvzvv>hFvv(Opvvtvv9fvv9Jivv9R*vv?h|vvJvvAvv(*vv9J
Yz=?p,GyRF9Ly}J9v9JGy}(GOGyA9Q*M+?.

GyRF9LGyg9F~

*vvJvv]vvQGyvvRFvv9LGyvvgvv9Fvv~pvv,pvvQf*vv"vvAvvHRFvv9Fvv9
k

|vvZvv%vv(QG
k

<vv9SvvAvv}vvQGQ<vvOQFvv?IvvQGQI

@vvtvv9QH1100|vv8vv(*vv?,_vv9pvv+vv9
k

fvvzvv)SvvavvKIvv}qvv9evvv=vv+vvQ\vvJvv{|vv#GyvvtvvZvvO*vvQGyvv}vvZvv%vv(Q
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(Molten Tin)pvvv,Fvvv(q|vvv#Gyvvv%vvv+vvvOQhFvvv+vvv#hGyvvv"vvv+vvvAvvvQhFvvv+vvv#*vvv}vvv"vvvh@vvvzvvvvTvvvOSvvvavvvKGyvvv}vvvgvvvOf
Gyvv}vvZvv%vv(Q(GyvvWvvwvv{7.3).h*vvAvvJvvQcGyvv(Vvv9MGyvvRFvv9Fvv,Lvv;dGyvv}vvgvvOfGyvv}vvZvv%vv(Qpvv,
Gyvv=vvOApvv,OQFvv?IvvQGQIfvv9yvv+vv?<vv}vv9pvv+vv&Gyvvwvvqvv9*vv?yvv+ovvRGdfvvOeG:!vvAvvdvv9e(Irregularities)|vv#
vvv;GyvvTvvavvJvv+vv#@vv9Qvvv9

k
hVvv9Ivv9

k
|vvTvvavvJvv9

k
h|vvAvv(GR*vv9

k
|vv#GyvvRFvv9L.h@vvMvvqvv̂OQFvv?IvvQGQI

GyvvRFvv9L@vvOQ*vvGvv+vv9
k

CCvv"vv9A@vvtvvO|vv&pvv(bGyvvtvvZvvO*vvQGyvv}vvZvv%vv(QIvvAvv)*vvAvvZvvzvv>vvvqvv9*vv?fvv"vvO!vv%vv9*vv?
GyvvJvv(Vpvv,OQFvv?IvvQGQI600|vv8vv(*vv?<vvJvv+vvE:*vvAvvWvv(gfvv"vvO|vv9*ovvTvv"vvOEyvv)G}Svvavv(G!vv9J.
Ivv+vvE*vvAvv~qGyvvAvvJvvwvv~pvv,GyvvTvv}vv9vvv?|vv#_vvQ*vvuSvvQfvv?SvvJvv>GyvvRFvv9L|vv#GyvvJvv}vv9e.h@vvRGd

C*vv?EFvv%vv9OGJ|vvAvv=vvtvv+vv?fvv"vvO|vv9*vv}vvQGyvvRFvv9LLvv;dpvvQfEIvv}vv9A(Annealing Lehr)_vv(yvv&
200myvv+vvMvvQL|vv9OI|vvZvvtvv(yvv?<vv9yvv"vv+vvQGf.*ovvjvvTvv{GyvvRFvv9L<vvgvvOPyvvxh@vvTvvAvv=vvgvvOGyvv}vv(GOGyvvAvv,
:@vJvtvuGyv}vgv+v9Qyv+vgv9O@vOh*vQ$v9.h*vAv(yv)GyvJv9Sv(H\v=vbsv[GyvRFv9L<v9yvgvQVCh:

k

Cv~GyvJv(Ga*vzv+v&GyvAvwvO*vUpv9yvAvMvR*v#Cv~GyvAv(R*vh.h*v"vAvH|vZv"vhGyvRFv9LGyvgv9Fv~GyvAvtvzv+vOj
5000_#|#GyRF9Lp,G}S=(Yh*g}{|#OhfG!ta9YygOIS"(GJ.

(GyWw{7.3)f}z+?GyRF9LGyg9F~.

*vZv"vhGyvRFv9LGyvgv9Fv~|v#CFv{Yv"v9fv?Gyv=v"v9A<vTv}v9vv9J@vQGhM<v+v#2vvvv25mm,

|vvhC!vv&*vvAvv(pvvQRFvv9L<vvTvv}vvx5.0mmyvvzvvZvv"vv9fvv?G yvvwvvAvvQh!vv+vv?.h@vv"vvAvvHC!vv(GYvvvDvv+vvQI|vv#
GyvvRFvv9LGyvv}vvgvvOdGyvvTvvavvK<vv{\vv9pvv?Vvv(GQO(E*vv(!vv9J)|vvgvvO!vv+vv?Eyvv)GyvvRFvv9LLvv;d|vvQIvvzvv?
Gyvvvgvvv(e,Chpvvv,GyvvvMvvv;A,fvvv#_vvvQ*vvvuGyvvvQPGyvvv}vvv%vvv=vvvavvv,(Cathodic Sputtering)Gyvvv}vvvgvvvRqR

|vvjvv"vvavv+vvTvv+vv9
k

,Ch|vv#_vvQ*vvuQT
q

GyvvTvvavvK<vvzvvv9Svv+vvO|vvgvvO!vv+vv?Ch<vv9yvvTvv+vvzvv+vvwvv(f.vvv}vv9*vvZvv"vvh
GyvvvRFvvv9LPhGyvvvGvvvTvvv~Gyvvv}vvvzvvv(f,Gyvvv}vvv"vvvAvvvdvvv~Gyvvvzvvv(f,<vvv}vvvRLCvvvv9Svvv+vvvOGyvvv}vvvgvvvOf<vvv9yvvvZvvv%vvv9QI
Gyvv}vvgvv+vv9Q*vv?.h*vv(pvvQGSvvAvvMvvOGefvv}vvzvv+vv9JGyvvZvv%vvQGyvvwvv%vvQ<vv9Fvv+vv?<vv9yvvwvv9|vv{E|vvwvv9!vv+vv?@vvJvvwvv~fvv9yvv+vv?
<9yG(OIv}9C!%9Cs{@z(*D9

k
yz=+8?|#G}pQGfGyA,@JQbGy(s(OGyT9F{ChGyj9R.
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Gy}"AG9JGyRF9F+?i+QGyz(I+?

G}y+9aGyRF9F+?

GyM+(WGy}A(GYz?
@vvZvv"vvhCyvv+vv9aGyvvRFvv9LGyvv}vvAvv(GYvvzvv?<vvAvvjvvP*vv?|vvTvvAvv(svvOC|vv9|vv,(Forehearth)|vvRhO<vvvvvv

1600Cvvtvv>Osvv+vvu<vv9yvvRFvv9LGyvv}vvZvv%vv(QGyvvMvv9QL|vv#GyvvqvvQf<vv9!vvAvvdvv9e.*ovvTvvJvv>GyvvRFvv9L|vv#
@vvzvvxGyvvDvvtvv(H<vvTvvQfvv?<vv]vvgvv?B:aG}|vvAvv9Qpvv,GyvvDvv9!vv+vv?.Ivv+vvE@vv}vvQq$vvPgG}yvv+vv9a(svvavvQ$vv9
Yvvjvv+vvQIvvAvv)9|vv+vvwvvQh|vvAvvQ)fvvzvv)|vvtvv+vv9S|vvavv9<vvtvv?GyvvJvvGvv~(Size Applicator)yvvAvvGvv}vvh

<vvgvv]vv%vv9|vvh<vvgvv̂pvv,IvvR|vv?(Bundle)svv=vv{Cf@vvzvvrfvvzvv)_vv(b(Collet).h*vv}vvwvv#
<vvvvgvvvvOPyvvvvxGSvvvvAvvvvgvvvv}vvvv9d$vvvvPgGyvvvvJvvvvReIvvvv=vvvv9:

k
(Rovings)Ch\vvvvqvvvv9FvvvvQ|vvvvtvvvva

q
vvvvgvvvv?(Chopped

Strand)ChIvvvvZvvvv9FvvvvQ|vvvv#\vvvvqvvvv9FvvvvQ|vvvvJvvvv=vvvv(vvvvv?(Woven Strand Mats) !vvvvAvvvv9LGyvvvv}vvvv(GO
Gyv}vTvz

q
vJv?<vzyv+v9aGyvRFv9L,|vDv{Gyv=v(yv+vTvAvQGyv}vTvzvK<v9}yv+v9aGyvRFv9Fv+v?(GRP) (Glass-

Fibre Reinforced Polyester),ChG Svv}vv"vvBGyvv}vvTvvzvvK<vv9}yvv+vv9aGyvvRFvv9Fvv+vv?ChGyvvGvv[

Gy}TzK<9}y+9aGyRF9F+?(G!dQGyqZ{11).

GyZ(aGyRF9F,

*Z"hGyZ(aGyRF9F,<9yaQ*t?Gy}zw+?Gy}(Y(p?p,GyqZ{13.

GyRF9LGyZ>(GyTw>)

*vv}vvwvv#Yvv>qGyvvRFvv9Lh\vvjvvavv&<vvzVvvwvv9d|vv#Gyvv=vvzvv(cGyvvRFvv9Fvv,Ch<vv}vvtvv9_vvh|vvWvvwvvzvv?
<9y=Du.

Gy}t9_hGyRF9F+?Gy}w+qq?GyWw{

@vvvZvvv"vvvhGyvvv}vvvtvvv9_vvvhfvvvzvvv)Vvvvwvvv{|vvvGvvvQG*vvv?(Profile Trough Sections)|vvv#GyvvvRFvvv9L
Gyvv}vvZvv=vv(HGyvvZvv9pvv,ChGyvv}vvzvv(f<vvTvv}vvx6Ch7mm,h<vvgvvQV*vvQGhM<vv+vv#232hIvvAvv)

498mm,h<vvvvgvvvv}vvvvu41Eyvvvv)60mm,h<vvvvavvvv(dIvvvvAqvvvv)7m,|vvvvhCSvvvv;c_vvvv(yvvvv+vvvv?|vvvv#
pvv(:P:*vvZvvOCCh|vv#Oh!vv%vv9(GyvvWvvwvv{7.4)(Gyvv}vvgvv+vv9QBs En 572-7: 2004).h*vv}vvwvv#
GSvvvAvvvgvvv}vvv9d$vvvPgGyvvv}vvv"vvvdvvv(|vvv?Vvvv9svvv(yvvv+vvv9

k
ChCpvvvtvvv+vvv9

k
h<vvv9yvvvRFvvv9LGyvvv}vvvqvvvQO(Single Glazing)Ch

Gyvvv}vvvROhL(Double Glazing),vvvv}vvv9*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9yvvv%vvv9vvvv}vvv"vvvdvvv(|vvv?@vvvTvvvtvvv+vvvr(Roofing

System)<v}vGv9RIvAv)3m.hvvPyvx*v}vwv#GSvAvgv}v9yv%v9pv,@vWv+v+vO|vJvOHvv=v+vQGyvtvavQ
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(Large Radius Curve)E\vvv9pvvv?Eyvvv)Gyvvv}vvv"vvvdvvv(|vvv?Gyvvv}vvvTvvvAvvvtvvv+vvv}vvv?Gyvvvgvvv9O*vvv?<vvv(Yvvv;J@vvv"vvv9vvvv>
(Butt Joint),h*vvvAvvv~LvvvAvvv~Gyvvv(Yvvv;J<vvvGvvvRAhGIvvvO|vvv#GyvvvTvvv+vvvzvvv+vvvwvvv(fVvvv=vvv&GyvvvWvvvqvvv9a.

hyvv}vv"vvdvv(|vv?GyvvRFvv9LGyvv}vv]vv9fvvrGyvv}vvgvv+vv9Q*vv?Gyvvtvv+vv}vv?U|vvtvvOQI<vvvvvvW/M2 K 2.8,ivv+vvQC!vv&
*vv}vvwvv#@vvgvvR*vvR$vv9Eyvv)W/M2 K 1.8<vv9SvvAvvgvv}vv9dGyvvRFvv9LGyvv}vvavvzvv,Gyvv}vv"vvMvvqvv̂G:!vv=vvgvv9K

(Low-Emissivity).h@vvvvAvvvv(pvvvvQC!vvvv(GY<vvvvzvvvv(fGyvvvvwvvvv%vvvvQ|vvvv9f(Amber)ChG}RQbGyvvvv}vvvvgvvvvAvvvv~
yvvzvvAvvJvvwvv~<vvzVvvgvv?GyvvWvv}vvUCh}Svv=vv9HFvv}vv9yvv+vv?.h@vv||qvv#|vv"vvdvv(|vv?GyvvRFvv9LGyvv}vvROhLfvv9OI
@Mq+q9

k
yzZ(J|#40O*T={p,Gy}G9d100vvvv3200$+Q@R.

(GyWw{7.4)|t9_hRF9L|w+qrGyWw{.
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EfEO|vvvv9LCyvvvv(GMGyvvvv=vvvv(yvvvv,vvvvvvvvvQ<vvvv(!vvvv9JGyvvvv}vvvvgvvvvRhyvvvv?<vvvv%vvvv;e$vvvv(GFvvvv,Vvvvv=vvvv&GyvvvvWvvvvqvvvv9pvvvv?
(Translucent Aerogel Insulated Polycarbonate Panels)<vvvvvvvvvvTvvvvvvvvvv}vvvvvvvvvvx16mmpvvvvvvvvvv,

hIvvvOGJGyvvv}vvvtvvv9_vvvhGyvvvRFvvv9Fvvv+vvv?fvvvzvvv)Vvvvwvvv{|vvvGvvvQG*vvv?*vvvR*vvvOvvvvDvvv+vvvQG
k

|vvv#LvvvZvvv9Fvvv[fvvvRyvvv%vvv9
GyvvJvvQGQj.vvv}vv9@vvAvvJvvTvv#fvv9Ryvv+vvAvv%vv9yvv~Yvv(GJGyvv}vvJvv}vv(d<vv9yvv%vv(GAh<vv9}Lvv[fvv"vvOGyvvAvvQOO
G}svv{|vv#500$vv+vvQ@vvR.C|vv9G!vvAvvtvv9dGyvv]vv(ALvv;dCyvv(GMGyvv%vv;eGyvv%vv(GFvv,Vvv=vv&GyvvWvvqvv9a
pv+vtv9QH50%,iv+vQCfG!vAvtv9dG}Vvgv?pv(bGyv=v"vqvTvGv+v?*vTv9hjGyvZvqvQ(Gyv%v;eGyv%v(GFv,
|(Y(ap,GyqZ{13,Gy}(GOGyg9Ry?).

<z(v9JGyRF9L

@vvZvv"vvh<vvzvv(vvv9JGyvvRFvv9LyvvzvvGvvOQGfivv+vvQGyvvJvv9|vvzvv?hGyvvtvv(G_vvhGyvvOGLvvzvv+vv?<vvZvv>!vvZvvqvv,
<vvzvv(vvv?<vvOQFvv?IvvQGQI1050|vv8vv(*vv?Cvv~Fvv}vvgvv%vv}vv9<vvOQFvv?IvvQGQI800|vv8vv(*vv?,h*vvAvv~<vvgvvO
Pyvvvx@vvvzvvvO!vvv%vvv9<vvvOQFvvv?IvvvQGQI560|vvv8vvv(*vvv?.h*vvvMvvvzvvv)GyvvvJvvv+vvvRGyvvvqvvv9QZFvvvRFvvv+vvv9

k
<vvvJvvv+vvvE*vvvgvvvavvv,

Gyvvtvv+vv}vv?U<vv}vv9*vvgvv9OdW/m2K 5.2.pvv9yvv=vvzvv(vvv9JGyvv}vvgvv+vv9Q*vv?|vvQ<vvgvv?(GyvvWvvwvv{7.5)_vv(d
\vvvzvvvgvvv%vvv9115,190,240,h300mm<vvvTvvv}vvv9vvvv?80h100mm,h|vvvhPyvvvx@vvvAvvv(GpvvvQ
<vvzvv(vvv9J|vvTvvAvvavv+vvzvv?h|vvTvvAvvO*vvQI.*vv}vvwvv#Cf@vvwvv(fGyvvGvvOQGf|vvJvvO<vv?vvv}vv9$vv(|vv=vv+vv#pvv,
GyvvvvWvvvvwvvvv{7.5.h*vvvvWvvvvAvvvv}vvvv{@vvvv"vvvv(YC!vvvv}vvvv9WGyvvvv=vvvvzvvvv(cGyvvvvPj*vvvvgvvvvavvvv,OQFvvvv9J|vvvvMvvvvAvvvvzvvvvqvvvv?|vvvv#
GyvMvZv(Yv+v?fvzv)Gyv=vzv(cGyvRFv9Fv,GyvZv9pv,hGyv}vAvGvzvO(Gyv}vjv=vX)(Frosted)hGyvqvzv}v"vwv,
hGyvvvv}vvvvtvvvvZvvvv>(Reeded)hGyvvvv=vvvvzvvvv(Qj<vvvvzyvvvv(Gf@vvvvQGhM<vvvv+vvvv#G}RQbhG}Lvvvv]vvvvQhGyvvvvQ|vvvv9Oj
hGyvtvQ|vRjhGyvP$v=v,.h@vtvO

q
eGyv=vzv(vv9JPGJGyvRFv9LGyvgv9vvUyvzvWv}vUChGyvPj*vJvAv(j

Cyvv+vv9aRFvv9Fvv+vv?<vv+vv]vv9A@vvJvvw
q
vv}vv9

k
E\vv9pvv+vv9

k
<vvzVvvgvv?GyvvWvv}vvU.h*vv}vvwvv#E\vv9pvv?Gyvvzvv(fEyvv)_vv;A

GyvJv(GaChEyv)GyvRFv9L!vqvTv&.h*vAv(pvQ<vzv(cLv9UyvAvWvwv+v{GyvRhG*v9hvvPyvxyvzv"v%v9*v9J
|#CF{GyA%(*?.

yvvzvvAvvavv=vv+vvtvv9JGyvvMvv9QFvv+vv?hyvvAvvzLvv+vvQGyvvJvvQ*vvu,*vvTvvAvvgvv}vv{Gyvv}vv;WGyvvavv=vv+vvgvv,ChGyvv}vvzvv(f
(FvvRAGfESvv}vv"vvB<vv(Q@vv;!vvOj,hFvvRAIvvGvvQvvvzvvTvv,hCvv}vv9!vv+vv?CFvvRGAQ|vv{)yvvzvvQ<vvb<vv+vv#
Gyvvv=vvvzvvv(vvvv9J.h*vvv}vvvwvvv#Cf@vvvwvvv(fGyvvvGvvvOQGf|vvvTvvvAvvvtvvv+vvv}vvv?Ch|vvvJvvvOhO<vvv?,hpvvv,$vvvPgG}Lvvv+vvvQI
*vvMvvAvvzvvr!vvZvvrGyvvtvvavvQhpvvtvv9

k
yvvJvvGvv~Gyvv=vvzvv(chGyvv}vv(GYvvqvv9JGyvvAvv,*vvtvvO|vv%vv9Gyvv}vvZvv"qvvh.Ivv+vvE

*vAv(GpvQ<vzv(c|v]v9OyvzvAvMvQ*v>h|v]v9OIyvzvQYv9U(Bullet-Proof)hPyvxyvzvJv9:JGyvAv,
@vAvavz

q
v>C|v"v9

k
Cvv=vQ.h|v#CFv{G:SvAvgv}v9dGyvOGLvzv,*v}vwv#Cf*vWv+vOGyv=vzv(c<v(Sv9_v?QG<vb

EIvwv9eiv+vQGyv}v;W.h*vAv(GpvQIv9yv+v9
k

Gyv=vzv(cGyvRFv9Fv,vvzyv(GM|vTv=vtv?GyvAvWvwv+v{|v#CFv{
GyAQv+><TQf?Cv=Q.
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(GyWw{7.5)<z(v9JGyRF9L

*vv(pvvQGyvv=vvzvv(cGyvvRFvv9Fvv,Gyvv}vvDvv=vvB<vv9yvv}vv;W|vvtvv9h|vv?yvvzvv"vv+vvQGf<vv}vv9*vvtvv9QH60Osvv+vvtvv?
<vvv9yvvv"vvvTvvv=vvv?yvvvzvvvTvvv;|vvv?,15(F15)Ch30(TF30)Ch60Osvvv+vvvtvvv?(TF60)<vvv9yvvv"vvvTvvv=vvv?yvvvzvvvgvvvRd
hpvvtvv9

k
yvvzvv}vvgvv+vv9Q(BS EN 1364-1: 1999).h*vvZvv"vvhGyvv=vvzvv(cGyvv}vv9!vvhyvvzvv"vv+vvQGf(TF30)|vv#

RFvvv9LSvvv}vvvwvvv&26mm<vvvO:
k

|vvv#8mmyvvv+vvv(pvvvQIvvv}vvv9*vvv?Cvvvv=vvvQ.Ivvv+vvvE*vvvMvvvqvvv̂Gyvvv=vvvzvvv(c
Gyvv}vvgvv+vv9QjG}Yvv(GJpvv,Gyvv}vvGvv9d100-3150$vv+vvQ@vvRfvv9OIEyvv)40vvvv42O*vvTvv=vv{,C|qvv9
Gyvv=vvzvv(cTF30pvv+vvMvvq

x
vvrGyvvZvv(JIvvAvv)45vvvv49O*vvTvv=vv{.h*vvQGhMG!vvAvvtvv9dGyvv]vv(AGyvv}vvQFvv,

<vv+vv#85%!vvRh:
k

Eyvv)77%<vvJvvTvv>!vv}vvbGyvv=vvzvv(chIvvGvv}vv&hyvvwvv#$vvPG*vv"vvMvvqvv̂IvvAvv)
60%yz=z(cGy}z(f.

<;WGyQYrGyRF9F,

*vvAvv~Yvv>q<vv;WGyvvQYvvrGyvvRFvv9Fvv,E|vv9vvv=vvzvv(c(Blocks)ChvvvtvvWvvQ*vv9J(Shells)

|vv#_vv=vvtvv?|vvqvvQOI,Chvvv=vvzvv(c|vvGvv(a(Hollow)Ivv+vv#*vvwvv(fGyvvgvvRd|vvavvzvv(<vv9
k
.GyvvJvvGvv~
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Gyvv}vvgvv+vv9Qj|vvQ<vvh120h150h190mm<vvTvv}vv9vvv?55Ch60Ch80mmyvvzvvtvvWvvQ*vv9JPGJ

Gyvvavv=vvtvv?Gyvv}vvqvvQOI,h80h100h160mmyvvzvv=vvzvv(cGyvvgvv9RdPjGyvvavv=vvtvv?Gyvv}vvROhFvv?.*vvQGhM
IvvGvv~Gyvv=vvzvv(cGyvv}vvQ<vvhGyvv(Ivv+vvOGyvvavv=vvtvv?<vv+vv#90h300mm<vvTvv}vv9vvv?@vvQGhMfvv9OI<vv+vv#18

h38mm.*vvvv}vvvvwvvvv#Cf*vvvvwvvvv(fSvvvvavvvvKGyvvvvRFvvvv9LC|vvvvzvvvvUChPG!vvvvTvvvv+vvvvH(Textured)|vvvv"vvvvgvvvv9
k

yvvzvvAvvRIvvzvvu.*vvAvvavvz
q
vv>GyvvAvvQvvv+vv>pvv,Gyvv}vv(svvh<vv"vv+vv?|vv#GyvvMvvQSvv9!vv?Gyvv}vvTvvzvvJvv?@vvTvv}vvK<vv(Yvv;J

<v+v#Gyv=vzv(vv9JGyv}vAvGv9hQI<vgvQV30mmh<vqv(GYv{@v}vOqO|v"v9Sv=v?fvzv)|vJv+vbG}yv(GM
(Panels).@vvtvvO

q
eG}yvv(GM|vvTvv=vvtvv?GyvvZvv"vvh|vvgvv+vv9QG

k
Cfvvzvv)|vv#\vv=vvbGyvvGvv(OIhSvvQfvv?pvv,

GyvvvAvvvQvvvv+vvv>.vvvv}vvv9*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9yvvv%vvv9:<vvvAvvvwvvv9Q|vvv;|vvvK|vvvgvvv}vvv9Q*vvv?,|vvvDvvv{Gyvvvtvvv=vvv9HhGyvvvgvvvtvvv(O
Gy}t"aQIGy}]9AI_=+g+9

k
.

GyRF9LGyMz(jChGyQi(j
Ef@Z"+hGyRF9LGyMz(jChGyQi(jv}9OIf9Ry?|(Y(ap,GyqZ{13.

Gy}"AG9JGyz(I+?

Gy}t9*+UGy}g+9Q*?yzRF9LGyg9F~
GyvTv}v9vv?Gyv}vgv+v9Q*v?yvzvRFv9LGyvgv9Fv~$v,3h4h5h6h8h10h12h15h19h25

mmhGyvvvv}vvvvtvvvv9*vvvv+vvvvUG}svvvvZvvvv)yvvvv~yvvvv(GMm 3 x 12.h@vvvvAvvvv(GpvvvvQOQFvvvv9JCvvvvvDvvvvQSvvvv}vvvvwvvvv9
k

|vvvv#
G}yvv(GMG}YvvjvvQIvvGvv}vv9,(Gyvvtvv+vv}vv?UyvvzvvRFvv9LGyvvgvv9Fvv~Gyvv}vvgvv+vv9QjPjGyvvTvv}vv9vvv?6mm

$,5.7W/m2 K).

GyRF9LGyAtz+OjGy}Z"h<9y"qNhGyTJ>

GyvvRFvv9LGyvv}vv"vvAvvH<vv9yvv"vvqvvNhGyvvTvvJvv>|vvAvv(p
q
vvQ@vvGvv9Q*vv9

k
,E|qvv9Yvv9amCh<vvavv+vvrhGSvvh|vv#

G}yvv(Gf.hGyvvRFvv9LGyvv}vvTvvJvv(H<vvJvvGvv~IvvAqvv)mm 1600 x 1200*vvwvv(fYvv9pvv+vv9
k

hVvvqvv9p
q
vv9
k

<vvZvvQ*vv9
k

,hyvvwvv#Svv}vv9vvv9@vv&@vvAvvqvv9hJ<vv+vv#3h5mm,h$vv(|vv"vv9Svv>}Vvvjvv9dGyvvZvv+vv9!vv?GyvvAvv,
@vvvJvvvAvvv9LEyvvv)@vvv=vvvO*vvv{GyvvvRFvvv9LGyvvvtvvvO*vvv~.h*vvvJvvvAvvv(jGyvvvRFvvv9LGyvvv}vvv"vvvAvvvH<vvv9yvvv"vvvqvvvNfvvvzvvv)vvvv}vvv+vvv9J
|vvMvvAvvzvvqvv?|vv#pvvtvv9fvv9J$vv(GFvv+vv?,hyvv&vvvPyvvxSvv}vv9vvv9J|vvMvvAvvzvvqvv?@vv}vv"vvJvv&|vvdvv%vvQG

k
fvvAvv+vvtvv9

k
.

hIv+vDv}v9*vzvReGyvRFv9LGyvZvqv+vJv,,<vTv=v>@vqv9hJGyvTv}v9vv9J,*v}vwv#yvZvu$vPGGyvRFv9L
GyAtz+Ojptb<9yRF9LGyg9F~<;YuQG@"G,.

GyRF9LGyz(I,Gy}JOqH

*vvJvvOqOGyvv}vvgvv+vv9Q(BS 952-2: 1980)OQFvv?@vvtvv(qSGyvvRFvv9LGyvv}vvgvv+vv9Qj.h*vv}vvwvv#Cf
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*vvvZvvv"qvvvhGyvvvRFvvv9LGyvvv}vvvJvvvOH<vvvAvvvJvvv}vvv+vvv?GyvvvRFvvv9LGyvvv}vvvzvvvOfIvvvAvvv)OQFvvv?GyvvvJvvvQGQI600|vvv8vvv(*vvv?
@vvtvvQ*vv=vv9

k
,hfvv"vvO|vv9*vvzvv+vv#*vvQ@vvMvv,|vv"vvJvv"vv+vv9

k
yvv+vvzLvvPVvvwvv{Gyvvtvv9yvv>GyvvPj*vvJvv}vvzvv&.*vv}vvwvv#Ivv"vv,

Cyvvvvv(GMGyvvvvvRFvvvvv9LGyvvvvvAvvvvv,|vvvvvtvvvvv9Svvvvv%vvvvv9m 3x4Chm 2x5<vvvvv9@vvvvvGvvvvv9ghGIvvvvvOCh<vvvvv9:@vvvvvGvvvvv9$vvvvv+vvvvv#.
hGyvvTvv}vv9vvv9JGyvv}vvgvv+vv9Q*vv?$vv,<vv+vv#4h19mm,h*vv}vvwvv#@vvJvvtvv+vvu@vvtvv(qSvvv=vv+vvQ|vv#CFvv{
GyvRFv9LGyv}vavzv(Hyvzv}vdv%vQGyv}vgv}v9Qj.vvPyvx*v}vwv#<v%vPgGyvAvtv"v+v?Iv"v,GyvRFv9LGyvAvR*v+v"v,
hGyvvvRFvvv9LGyvvv}vvvzvvv(fhG}<vvv+vvv̂GyvvvZvvv9pvvv,hGyvvvRFvvv9LGyvvv}vvvavvvzvvv,IvvvQGQ*vvv9

k
(Pyrolytic Coated)

Gyv(Gsv,|v#CVvgv?GyvWv}vU.h*v}vwv#Cf*ovTvqvhGyvRFv9LGyv}vJv"v,<vgvOPyvx<v9yvQ|v{(Sand-

Blasted)hCf*vvtvvTvv),ChCf*vvZvv"vvhpvv,Yvvqvv9FvvK<vv{O|vv9L_vv=vvtvv9J<vv+vv"vv+vv?(Interlayers)

|z(q!?EPGyReG}|Q.

GyRF9LGyPG@,GyA"d+r

yvvzvvRFvv9LGyvvPG@vv,GyvvAvv"vvdvv+vvr_vv;AYvvzvv>ivv+vvQ|vvQFvv,Svv}vvwvv&15(mm)*vvWvvAvv}vv{fvvzvv)
Sv}vAv+v#Lv9YvAv+v#.pv9yvTvavKGyvPj*vJv(jCv9!v,ChvvTv+vOGyvAv+vAv9!v+v(e*vwv(fPG@vJvqv+vR\v(Fv,

(Photocatalytic)*v}vAv[G}Vvgv?pv(bGyv=v"vqvTvGv+v?GyvAv,@vJvzv{,|vhChvvTvGv+v#Gyv%v(GA,
Cj@vvvzvvv(Kfvvv]vvv(jfvvvzvvv)GyvvvTvvvavvvKCh@vvvqvvvw

q
vvvwvvv&.vvvvPyvvvx*vvvgvvvO$vvvPGGyvvvTvvvavvvK|vvvJvvv=vvv9yvvvzvvv}vvv9A

(Hydrophilic),|vv9*vvGvvgvv{|vv9AGyvv}vvavvQ*vv"vvAvvWvvQ<vv9yvvAvvTvv9hjfvvzvv)GyvvTvvavvK<vvO:
k

|vv#Svv+vv;!vv&
fvzv)Vvwv{svavQGJ,h<v9yvAv9yv,*vjvTv{GyvTvavK<vWvwv{|v"vAvdv~,h*v}v"vhIvOhKLvav(WCh
<vvvtvvvh|vvvWvvv($vvv?yvvvzvvv}vvv"vvvdvvvQfvvv"vvvO|vvv9*vvvGvvvrGyvvvTvvvavvvK.yvvvzvvvRFvvv9LPG@vvv,GyvvvAvvv"vvvdvvv+vvvrcvvv%vvvQfvvv9vvvvU

(Mirror Effect)CvvvDvvQsvvzvv+vv;
k

|vv#GyvvRFvv9LGyvvgvv9Fvv~Gyvvgvv9Oj|vvhyvv(fCRQbLvvqvv+vvr.h$vv(
|vvvAvvv(GpvvvQvvvvRFvvv9L|vvvzvvvOffvvv9OjhvvvvPyvvvxfvvvzvvv)Vvvvwvvv{|vvvtvvvTvvv)ChYvvvqvvv+vvvJvvv,.C|qvvv9Gyvvvavvv;A
GyvvTvvavvJvv,,GyvvPj*vvMvvqvvr|vv#Vvvqvv9pvv+vv?GyvvRFvv9L<vv"vvTvv=vv?5%,pvv%vv(Yvvzvv>vvvqvv9*vv?,ivv+vvQC!vv&
|vvDvvzvv&|vvDvv{CjRFvv9LBLvvQ,*vv}vvwvv#Cf*vvAvvzP

q
i<vv9yvvMvvOT.Cvv}vv?!vvTvvMvv?RQsvv9A@vvAvvJvvw

q
vv~pvv,

\vvv(AGyvvvWvvv}vvvU,|vvv"vvv9Svvv=vvv?yvvvzvvv}vvvTvvvAvvv"vvv=vvvAvvv9JGyvvvRFvvv9Fvvv+vvv?fvvvzvvv)G}SvvvavvvK(Conservatory),

h@vvvMvvvq
q
vvvr|vvv#IvvvQGQIGyvvvWvvv}vvvU<vvv"vvvTvvv=vvv?60%@vvvtvvvQ*vvv=vvv9

k
,hPyvvvx<vvvJvvvTvvv>Svvv}vvvxGyvvvRFvvv9L

Gy}TAg}{h@G}+g&p,!d9eGyRF9LGy}ROhL.

GyRF9LG}<+^GyZ9p,

*vv}vv+vv{yvv(fGyvvRFvv9LGyvvgvv9Fvv~Gyvv}vvgvv+vv9Qjyvv;Lvv]vvQGQsvvzvv+vv;
k
<vvAvvzCvv+vvQVvv(GFvv>ChvvvTvv+vvO

GyvvJvvO*vvOpvv,|vv9OIGyvvQ|vv{GyvvMvv9eG}Svv9Svv+vv?.ivv+vvQC!vv&*vv}vvwvv#E!vvAvv9LRFvv9LC<vv+vv̂Yvv9a,

<vvDvv}vv#Cfvvzvv),<vv9SvvAvvgvv}vv9dfvv"vv9YvvQ@vv"vvtvv+vv?.pvv"vv9svvzvv+vv?GyvvRFvv9LG}<vv+vv̂GyvvZvv9pvv,yvvzvv]vv(ACfvvzvv)
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<v"vTv=v?2%|v#GyvRFv9LGyvgv9Oj<vTv}vx4h6mm.hfvzv)GyvgvwvU|v#GyvRFv9LGyvgv9Oj
GyvvPj*vv=vvOhCLvv]vvQGyvvzvv(ffvv"vvOIvv(Gpvv&Gyvv}vvZvvtvv(yvv?pvv{fGyvvRFvv9LG}<vv+vv̂GyvvZvv9pvv,fvvO*vv~
Gyvzv(f.h*vavzv>GSvAvgv}v9yv&fv9OIpv,Gyvav=vtv?GyvMv9QFv+v?|v#hIvOGJGyvRFv9LGyv}vROhL|v#
Gyvvvvqvvvv8vvvv?Apvvvv,@vvvvZvvvv"vvvv+vvvvr|vvvvgvvvvO:J_vvvv9svvvv?Gyvvvv"vvvv(GpvvvvP(WER) (Window Energy Rating

Classification).

GyRF9LGy}"}qb

Cvv}vv?|vvGvv9dhGSvvh|vv#GyvvRFvv9LGyvv}vv"vv}qvvb(Gyvv}vvR*qvv#)<vvTvv}vv9vvv?3h4h6h8h10mm

|vvAvv(GpvvQ@vvGvv9Q*vv9
k

,h*vvtvvOeOQFvv9J|vvMvvAvvzvvqvv?|vv#fvv9|vv{GyvvAvvjvvWvv+vv?(Obscuration)<vvJvvTvv>

fv}vuGyv"v}vbh@vZv}v+v}v&vv}v9$v(|v=v+v#pv,GyvWvwv{7.6.*vMvAvzvr@vZv"v+vrfv9|v{GyvAvjvWv+v?
<vv+vv#Gyvv}vvZvv"vvgvv+vv#,pvv%vv(|vv9<vv+vv#1(G}svv{IvvGvv=vv9

k
)h5(G}vvvDvvQIvvGvv=vv9

k
)fvv"vvO<vv+vvzvvwvv+vv"vvjvvAvv(f

(Pilkington),h<vvv+vvv#1(G}vvvvDvvvQ)h10(G}svvv{)fvvv"vvvOSvvv9!vvvBivvv(<vvv9f(Saint Gobain).

:@vvgvvAvv}vvOOQFvv?GyvvMvvZvv(Yvv+vv?GyvvAvv,@vv(pvvQ$vv9|vvMvvAvvzvvrC!vv(GYGyvvRFvv9Lfvvzvv)!vv}vvbhGIvvO
pvvtvvb,<vv{fvvzvv)|vvTvvAvv(*vv9JG \vv9AIGyvv"vvTvv=vv+vv?fvvzvv)vvv;Fvv9!vv=vv,GyvvRFvv9Lh|vvOisvvQHCj

iQV|#GyRF9L.C|q9Cv=QIG~}y(GMGyRF9LGy}A(GpQIp%(3300x1880 mm.

*vvvZvvv"vvvhGyvvvRFvvv9LGyvvv}vvv"vvv}qvvvbhpvvvuGyvvv}vvvgvvv+vvv9QBs En 572-5 : 2004|vvv#hVvvv9MRFvvv9L
|vvvZvvv=vvv(H|vvv"vvvZvvv%vvvQ*vvv}vvvQqLvvv;dRhL|vvv#G}Svvvavvv(G!vvv9JGyvvvOhGQI@vvvJvvv}vvv{EIvvvOG$vvv}vvv9!vvvtvvvWvvv9

k

(RLvvvvQpvvvv?)!vvvv9pvvvvQG
k

(Embossed).$vvvv"vvvv9cC!vvvv}vvvv9W!vvvv9pvvvvQIFvvvvOG
k

,|vvvvDvvvv{RFvvvv9Lvvvvv(@vvvvTvvvv(hyvvvvO
(Cotswold)Gyvvvv}vvvvgvvvvQqb,ChGyvvvvRFvvvv9LGyvvvv}vvvvtvvvvZqvvvv>(Reeded),*vvvvAvvvv(svvvvrG@vvvvGvvvv9$vvvv%vvvv9fvvvvzvvvv)

Lvv+vv9QGJGyvvR<vv(f,pvv,Ivv+vv#*vv}vvwvv#Cf@vvJvvAvv9LGyvvAvvZvv9|vv+vv~G}vvvDvvQG!vvTvv+vv9<vv+vv?Eyvv)|vvavv9<vvtvv?
|vv"vv9Svv=vv?.h*vv}vvwvv#Cf*vvtvvTvv)GyvvRFvv9LGyvv}vv"vv}qvvbCh*vvZvvqvvKCh*vvO|vvHpvv,hIvvOGJGyvvRFvv9L

Gyvv}vvROhL|vv#CFvv{GyvvgvvRdGyvvJvvQGQjChGyvvZvv(@vv,Ch|vv#CFvv{GfvvAvv=vv9QGJG}|vv#.hCvv}qvv?

|vvGvv9d|vvJvvOhO|vvAvv(GpvvQ|vv#GyvvRFvv9LGyvv}vvzvv(fGyvv=vvQh!vvRj.vvvPyvvx*vvAvv(GpvvQGyvvRFvv9LGyvv}vv"vv}qvvb
<W=w?CS;cf+(!%9|Q<g?5.12Ch25mm (Bs En 572-6: 2004).
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(GyWw{7.6)JA9QGJ|#GyRF9LGC"}b(PjGy"T+H)|hf9|{GyAjW+?GC"9S>.
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(GyWw{7.7)JA9QGJ|#GyRF9LGC"}b(PjGy"T+H)|hf9|{GyAjW+?GC"9S>.

GyRF9LGy}a=(YV=w+9
k

GyvvqvvQ*vvBGyvvMvvRpvv,(Ceramic Frit)G}<vv+vv̂ChGyvv}vvzvv(qffvv=vv9QIfvv#Vvv=vvwvv?|vvavv=vv(fvv?
fvzv)RFv9Lfv9Fv~Yv9amCh|vzv(fh*vtvTqv)<vgvOPyvx,Cv~*vWvQH<v(GSvav?GyvJvQGQI(Heat

Soaked)pvvvAvvv"vvvZvvv%vvvQGyvvv}vvv+vvv"vvv9GyvvvMvvvRpvvv+vvv?h@vvv"vvvO|vvvHpvvv,SvvvavvvKGyvvvRFvvv9L.*vvv}vvvwvvv#G<vvvAvvvwvvv9Q!vvv}vvv9PL
|vgv+v9Q*v?Ch@vZv9|v+v~|v"vqvQOI(GyvWvwv{7.7)yvzvJvZv(dfvzv)Gyv}vTvAv(iGyv}vavzv(H|v#!v9svzv+v?
\v(AGyvWv}vUh|v#GyvMvZv(Yv+v?.pv9yvRFv9LGyv}vav=v(YVv=vwv+qv9

k
Cv9<vBGyvzv(f,|vtv9heyvzvMvOT

*vvQv
q
vv><vvJvv+vvE*vvwvv(fhFvv%vv&Gyvv}vvavv=vv(Y|vv#Fvv%vv?GyvvOGLvv{pvv,GyvvJvv9:JGyvvAvvtvvzvv+vvO*vv?.pvv,Ivv+vv#
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Cf!vv}vvbVvvQ*vvbGyvvR*vv"vv?(Lace Pattern)fvvzvv)GyvvRFvv9LGyvv}vvQv
q
vv>yvvOi|vvMvvRfFvv(fyvv(*vvU

(John Lewis Stor)pv,:*vTvTvAvQ(Leicester)pv}vav=v(Yfvzv)_v=vtvAv+v#|v#GyvRFv9Lyv+vgvav,
Gyv}v"vdvQGyv}vavzv(Hfv"vO|v9*vQiFv=v%v+v9

k
|v#OGLv{|v"vqvPGyv=v+vh<v9yv}vqvQqb,hyvwv#fv"vO|v9*v"vdvQ

Eyvv+vv&<vvRGh*vv?|vv9Fvvzvv?|vv#|vvTvvAvv(iGyvvWvv9QY*vv"vvRGMGyvv"vv}vvb|vv}vv9*vvR*vvOpvv,GyvvMvvZvv(Yvv+vv?.h$vvPG
Gyvv"vv}vvb(GyvvWvvwvv{7.8)|vvTvvAvv(Ivv)|vv#@vv9Q*vvN|vvO*vv"vv?:*vvTvvTvvAvvQGyvv=vvQ*vvavv9!vv+vv?Gyvv}vvgvvQhpvv?<vvZvv"vv9fvv?
Gyv"vTv+vHhGyvJv+v9vv?,h$v,C*v]v9

k
|v#@vtv9yv+vOFv(fyv(*vU|v#Iv+vE!v(fv+v?Gyv"vTv+vH,hVvqv9pv+v?

GyT9QjGy%"OjGyPj*Q@O*&GyTw9fG6S+(*(fGy}Jz+q(f.

(GyWw{7.8)hGF%?|#GyRF9LGCa=(YV=w+9
k

-JRfF(fy(*U,:*TTAQ.
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(GyWw{7.9)JA9QGJ|#GyRF9LGCJq(Q.

GyRF9LGy}RLQaGy}Jq(QhGy}Tq(Y<9yQ|{

GyvvRFvv9LGyvv}vvJvvqvv(Q<vv9yvvJvv}vv̂(Acid Etched)<vvTvv}vvx4h6mm|vvAvv(GpvvQ<vvzyvv(GM
IvvGvv}vv%vv9G}svvZvv)2140x 1320 mm<vv}vvGvv9dYvvjvv+vvQ|vv#G}!vv}vv9W(GyvvWvvwvv{7.9).|vvgvv9|vv{
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GyvvAvvjvvWvv+vv?yvv%vvPGGyvvRFvv9L|vv"vvMvvqvv̂,h*vvGvv>C:*vvTvvAvvgvv}vv{pvv,Gyvv}vv"vv9_vvuGyvvgvv9yvv+vv?GyvvQ_vv(<vv?
Iv+vE*vTv=qv>@vwv9CvrGyv}v9ApvtvOGf|vgv9yv~GyvJvqvQ|v|svAv9

k
.h*vAvavz

q
v>GyvRFv9LGyv}vJvqv(Qfv"v9*v?

pvv,GyvvAvvgvv9|vv{pvv,Gyvv}vv(svvh,EP@vvZvvgvv>ERGyvv?GyvvR*vv(JhGyvvO$vv(fhfvv;|vv9JG}Yvv9<vvh@vv}vv9|vv9
k

fv"v&.h*v}vwv#Cf*ovtvTv)GyvRFv9LGyv}vJvqv(QCh*vZvq
q
vK,EPfv"vO|v9*vZvq

q
vK*vGv>Cf*v=vtv)

Gyvv(Fvv&Gyvv}vvJvvqvv(Q|vv#GyvvGvv%vv?GyvvMvv9QFvv+vv?yvvzvv(MGyvvRFvv9Lyvvzvv}vvJvv9pvvdvv?fvvzvv)|vv"vvdvvQGyvvJvvqvvQ.
hfvv"vvO|vv9*vvTvvAvvMvvOepvv,GyvvRFvv9LGyvv}vvROhL*vvwvv(fGyvvRFvv9LGyvv}vvJvvqvv(Qpvv,GyvvGvv%vv?GyvvOGLvvzvv+vv?,
<vvJvv+vvE*vvwvv(fGyvvJvvqvvQ<vv9@vvGvv9gGyvvqvvQGZ<vv+vv#Gyvvavv=vvtvvAvv+vv#.h|vv#Gyvv}vv%vv~vvvPyvvx|vvQGfvv9I|vvavv9<vvtvv?
G}!v}v9WhG:@vGv9gvv}v9$v(GyvJv9dpv,GyvRFv9LGyv"v9pvQ.Iv+vE*v}vwv#@vJvtv+vu|v"vdvQ|v}v9Cv{
<vvv9SvvvAvvvMvvvOGe@vvvtvvv"vvv+vvv?GyvvvTvvvqvvvh<vvv9yvvvQ|vvv{(Sandblasting Techniques)|vvvhCfE!vvv%vvv9AGyvvvTvvvavvvK
Sv+vwv(fCsv{!vgv(|v?.hsvO*v=vOh!v}vbGyvJvqvQCvvDvQh\v(Iv9fvzv)Lvzvqv+v?GyvRFv9LGyv}vAvGvz

q
vO

(Gyvvv}vvvjvvv=vvvX)(Frosted),Ch<vvv9yvvvgvvvwvvvU,hPyvvvx<vvvJvvvTvvv>Gyvvv}vvv"vvvdvvvQGyvvvGvvv}vvv9yvvv,h|vvvTvvvAvvv(i
GyMZ(Y+?Gy}az(<?.v}9*A(pQRF9L|"}bh|Jq(Q|g9

k
.

GyRF9LGyRLQp,Gy}z(f

RFvv9LGyvv"vv(GpvvPGyvv}vvzvv(fGyvvAvvtvvzvv+vvOj|vvQvvv><vv(Svv9_vv?vvv9|vv9J|vv#GyvvQYvv9U(Lead

Cames)|vvzvvJvv}vv?<vvWvvwvv{|vvAvvtvv9_vvhh|vvQ<vv(_vv?<vvzSvv;cEyvv)svv]vv=vv9fGSvvAvv"vv9O|vvJvvO<vv?(Saddle

Bars).vvvv9f$vvvPGRFvvv9L*vvvZvvv"vvvh|vvv#spvvvOQ|vvv(IvvvO(Uniform Pot)|vvvzvvv}vvvhGyvvvTvvvavvvKCh

|vvO$vv(f.C|vv9GyvvWvvjvv{GyvvJvvO*vvEpvv+vvWvv}vv{@vvOfvv+vv}vv9
k

E\vv9pvv+vv9
k

<vv9SvvAvvgvv}vv9dLvv9|vv9JGyvvQYvv9U|vvh

!vv(GI|vv#Gyvvqvv(:Phsvv]vv=vv9fGSvvAvv"vv9O|vvJvvOq<vv?|vv#<vvQh!vvRivv+vvQsvv9<vvzvv?yvvzvvAvv5vvv{Ch|vv#pvv(:P:

*vZvOC.hFv%vRJvv"v+vTv?<v9R*vzv+vwv9<vQ*v(O(Brioude)pv,pvQ!vTv9(GyvWvwv{7.10)<v}vGv}v(fv?
vvv9|vvzvv?hivv"vv+qvv?|vv#RFvv9LGyvv"vv(GpvvPGyvv}vvzvv(fPjGyvv}vv"vvJvv)Gyvv}vvJvvOnK,h@vv~q@vvQvvv+vv=vv&pvv,fvv9e

2008,h@QGhMCy(G!&<+#G}RQbGyq9@KhG}I}QGyq9shhGy=Q@t9y,.

@vvv~@vvvJvvvtvvv+vvvu|vvvdvvv%vvvQCvvv;Cvvv,G}<vvvgvvv9O<vvvAvvvDvvv=vvv+vvvBGyvvvRFvvv9LGyvvv}vvvzvvv(qfGyvvv}vvvWvvvavvv(aGyvvvJvvv(Ga

(Beveled)<v;YvuIvTv9S<v9}Vvgv?pv(bGyv=v"vqvTvGv+v?Eyv)yv(MRFv9LYv9aCh|vzv(f,
hivvavv+vvBGyvvJvv(GaGyvvQsvv+vvtvv?(2.1vvvv5.2m)<vvWvvQ*vvb:Yvvu|vv#GyvvQYvv9U.*vv}vvwvv#vvvPyvvx
@vvtvvzvv+vvO|vvDvv{$vvPgGyvv}vvdvv9$vvQ<vv9SvvAvvgvv}vv9dpvv+vvzvv~|vv#Gyvv=vv(yvv+vvTvvAvvQChGyvvqvv+vv"vv+vv{hVvvQ*vvbQYvv9Yvv,
|vvvzvvvZvvvu<vvv9}vvvvQ*vvvzvvv+vvvxEyvvv)yvvv(MRFvvv9LYvvv9a.h*vvv}vvvwvvv#@vvvtvvvTvvv+vvv?GyvvvRFvvv9LG}Svvv9SCh

@vvZvvqvv+vvJvv&<vvJvvTvv>|vv9*vv"vv9Svv>,Ch*vv}vvwvv#EO|vv9LYvvqvv+vvJvv?|vv#GyvvRFvv9LGyvvRLvvQpvv,Gyvv}vvzvv(f
pv,hIvOGJGyvRFv9LGyv}vROhLGyv}vgv+v9Q*v?.vvPyvx*v}vwv#GyvJvZv(dfvzv)|vqvgv(dGyvRFv9L
Gyvvv}vvvzvvv(f<vvv9SvvvAvvvgvvv}vvv9d_vvv=vvvtvvv?<vvv+vvv"vvv+vvv?|vvv#|vvv9OIGyvvv=vvv(yvvv,pvvv+vvv"vvv+vvv{Gyvvv}vvvzvvv(!vvv?(Polyvinyl Butyral
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Interlayer)<vvv+vvv#Yvvvqvvv9FvvvKGyvvvRFvvv9LGyvvvZvvvqvvv+vvvJvvv,.vvvv}vvv9*vvv}vvvwvvv#GyvvvJvvvZvvv(dfvvvzvvv)|vvvMvvvAvvvzvvvr
Gyvv}vv|CvvQGJGyvvzvv(!vv+vv?hOQFvv9@vv%vv9<vv9yvvGvv}vvh<vv+vv#CQ<vvh_vv=vvtvv9J<vv+vv"vv+vv?|vv#Cyvv(Gf|vvMvvAvvzvvqvv?,hEPG

yvvReG}|vvQ,*vv}vvwvv#GSvvAvvgvv}vv9dC!vv}vv9W|vvMvvAvvzvvqvv?@vvWvv}vv{Gyvv"vv}vvbGyvv}vv=vvtqvvhhGyvvWvvQ*vvavv,hGyvv}vvQ<qvvh
hGyv}v"vtvb.h@v}vzvx$vPgG}!v(GY|v#GyvRFv9LGyvZvqv+vJv,Gyv}vzv(fhGyv}v"v}vb|vtv9h|v?GyvZvOe
!vvqvvTvv%vv9hGyvvgvvRdGyvvZvv(@vv,!vvqvvTvv&GyvvPjyvvzvvRFvv9LGyvvZvvqvv+vvJvv,Gyvv"vvtvv,Gyvv}vvgvv+vv9QjPjG}<vvgvv9O
Gy}}9Cz?.

(GyWw{7.10)RF9L|z(f|g9YQ-<9R*z+w9S9!BF(y+9f,|O*"?<Q*(O,pQ!T9.

GyRF9LGyG(QF,Gy}Tz
q

x

*v"vAvHGyvRFv9LGyvGv(QFv,Gyv}vTvz
q
vx(Bs En 572-3: 2004)|v#_vQ*vu|vOqVv=vwv?|v#

G}Svv;cGyvvqvv(:P*vv?Gyvv}vvzvvJvv(|vv?vvv%vvQ<vv9Fvv+vv9
k

<vvgvv+vv(fC<vvgvv9O$vv913mmvvvJvvWvv(I<vv+vv#VvvQ*vvavv+vv#
|vv#GyvvRFvv9LGyvv}vvZvv%vv(Q.h*vvgvvavv,$vvPGGyvvAvvQ@vv+vv>yvv(Ivv9

k
|vvgvv+vv9Q*vv9

k
|vvZvv=vv(<vv9

k
Svv}vvwvv&7mm,

h$vv(Svv}vvx
l

|vv"vv9Svv>Ivv+vv#@vvwvv(fGyvvAvvjvvWvv+vv?|vvavvzvv(<vv?.<vvgvvOPyvvx*vvZvvtvv{Gyvv}vv"vvAvvH|vv#CFvv{
Yvvvvqvvvv9AGyvvvvQD*vvvv?<vvvv9yvvvvQ|vvvv{|vvvvhGyvvvv}vvvv9ACvvvv~*vvvvzvvvv}qvvvvh<vvvv}vvvvTvvvvJvvvv(bYvvvv=vvvv9ZGyvvvvGvvvv(G$vvvvQjG}Ivvvv}vvvvQ

(Jeweller’s Rouge),pvvv+vvvZvvv=vvvKSvvv}vvvxGyvvvzvvv(M6mm(GyvvvWvvvwvvv{7.11).Cvvv~*vvv}vvvQqQvvvv;
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Gyvvv"vvv(fvvv+vvv#,Gyvvv}vvvZvvv=vvv(HhGyvvv}vvvZvvvtvvv(d,fvvvzvvv)Gyvvv]vvv(A<vvv"vvvTvvv=vvv?80%.h:*vvvgvvvOqGyvvvRFvvv9L

Gyv}vTvz
q
vxC|vAv#|v#|vDv+vzv&GyvRFv9LGyv}vzvOf<v9yvTv}v9vv?!vqvTv%v9,iv+vQC!v&fv"vO|v9*v"vwvTvQ@v=vtv)

Gytah|}T(v?|h<g]%9.

(GyWw{7.11)GyRF9LG@(QF,GCTz
q

x.

fv"vOGyvAvgvQqVyvzv"v+vQGf@vWvAvB(Dissipates)GyvWv=vwv?Gyvqv(:P*v?<vgv̂GyvJvQGQI,E:

CfGyvvRFvv9LGyvvGvv(QFvv,*vv"vv%vv9Qpvv,Gyvv"vv%vv9*vv?hLvv9Yvv?EPGQT
q

<vv9yvv}vv9Ah$vv(Ivv9Q.hfvvzvv)vvv{
Iv9d,pv{fGyvWv=vwv?GyvTvzvwv+v?@v}vTvxGyvRFv9Lpv,|vwv9!v&,hyv%vPG@vJv9pvefvzv)vv}v9yv&|v}v9
*v}v"vh|vQhQGyvOLv9fhGyvzv%v>.h*v}vwv#Cf*vTv=v>G}PiGyvgv9QVG!vwvTv9QGyvRFv9Lhyvwv"v&
*=t)p,|(\g&<q]{GyW=w?,fz)G}s{IA)@ZOCG}S;c.

h*vvAvv(pvvQGyvvRFvv9LGyvvGvv(QFvv,Gyvv}vvTvvzvvxfvvzvv)Vvvwvv{Cyvv(GM|vvtvv9Svv%vv91985x3500 mm
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(Gyvv}vvZvv=vv(H)h1985x3500 mm(Gyvv}vvZvvtvv(d).h*vv}vvwvv#<vvTvv%vv(yvv?svvZqvv&vvv}vv9*vv}vvwvv#yvvZvvu
Yvqv9FvJv&fvzv)RFv9L|v#!v(YBLvQh<vwv~u:*v}vwv#@vtvTv+vAv&.h:*vgvOGyvRFv9LGyvGv(QFv,
Gyvvv}vvvgvvv+vvv9QjRFvvv9Fvvv9

k
B|vvv"vvv9

k
<vvvJvvvTvvv>Gyvvv}vvvgvvv+vvv9Q(Bs 6206: 1981)GyvvvAvvv,*vvvJvvvO

x
OCvvv;Cvvv?Yvvv"vvv(a

@vvAvv"vv9svv[OQFvv?|vvtvv9h|vvAvv%vv9yvvzvvZvvOeGfvvAvv=vv9QG
k

|vv#GyvvZvv"vvrAhIvvAvv)GyvvZvv"vvrC.fvvzvv)vvv{
q

Ivv9d,$vv"vv9cRFvv9LYvvqvv+vvJvv,|vvgvv+qvv#Ch|vv"vvAvvGvv9J<vvzSvv;cCvvv=vvQCvvMvv9!vv?@vvJvvtqvvu|vvgvv9*vv+vvQ
|vvtvv9h|vv?GyvvZvvOeyvzvRFv9LG6|v#_vv=vvtvv9

k
yvvzvv}vvgvv+vv9Q(Bs 6206: 1981)h*vvGvv>Cf@vv(Svv~_vv=vvtvv9

k

yvPyvx.h*v}vwv#<v9yvAv9yv,GSvAvgv}v9yv%v9pv,G}|v9vv#GyvAv,@vAvavz
q
v>RFv9Fv9

k
B|v"v9

k
hpvtv9

k
yvzvGvRAN

|#C!d}?Gy="9AhGy}g+9Q.(Bs 6262-4: 2005)

GyRF9LGy}tTq)

GyvRFv9LGyv}vtvTqv)(GyvWvwv{7.12)Csv(i|v#GyvRFv9LGyv}vzvOfGyv}vgv+v9Qj<vzQ<vgv?Eyv)
Lvv}vvTvv?C\vvgvv9a<vv9yvvTvv}vv9vvv?!vvqvvTvv%vv9.h*ovv"vvAvvH<vvAvv=vvQ*vvOSvvavvKGyvvRFvv9LGyvv}vvzvvOfGyvv}ovvTvvM

q
vv#Eyvv)

OQFvv?IvvQGQI650 oC@vv=vvQ*vvOG
k

SvvQ*vvgvv9
k

<vv(Svv9_vv?!vvqvvDvv9J|vv#Gyvv%vv(GA.|vv}vv9*vvAvvTvv=vv><vv9!vv]vvjvv9W
G}hFvvv&GyvvvMvvv9QFvvv+vvv?h<vvvAvvv(yvvv+vvvOsvvv(iVvvvOq|vvv(GR!vvv?pvvv,|vvvQvvvvRGyvvvRFvvv9L.h<vvv}vvv9CfG!vvvwvvvTvvv9Q
GyvRFv9L*v=vOC<v9!v%v+v9QVvOfv"vOGyvTvavKpv9yvRFv9LGyv}vtvTv)*v}vzvxsvOQICvv=vQfvzv)GyvZv}v(O
s={Cf*=zk$PgGyzJd?GyJQF?.

:*vv}vvwvv#svv[

qGyvvRFvv9LGyvv}vvtvvTqvv)h:GyvvWvvjvv{fvvzvv+vv&,h<vv9yvvAvv9yvv,pvv{fFvv}vv+vvhCVvvjvv9d
Gyvtv[hGyvDvtv>hGyvZvtv{h@vzv}v+vhGyvJv(Ga*vGv>Cf@vAv~qsv=v{fv}vzv+v?GyvAvtvTv+v?.pv,fv}vzv+v?
GyvvAvvtvvTvv+vv?G}pvvtvv+vv?pvv,|v(svOPjCSvav(G!v9JsvvO*vvJvvOK<vvgvv̂GyvvAvvtvv(qSChGyvvAvv}vv(qL<vvTvv=vv>

G}Svav(G!v9J,vv}v9svO*vJvOKGQ@vMv9Apv,GyvJv(Ga(Edge Sag)hyvwv#Pyvx*vwv(f|v#
\v}v#GyvAvTv9|vJv9JGyv]v+vtv?,h|vh$vPGpv{f$vPGGyvAvWv(qgsvO*v;Ivepv,GyvRFv9LGyvgv9vvU
CvvvDvvQfvv"vvO|vv9*vvQi|vv#Lvv9QLGyvv=vv"vv9A.C|qvv9pvv,fvv}vvzvv+vv?GyvvAvvtvvTvv+vv?GyvvWvv9svv(yvv+vv?pvv+vv}vvTvvxGyvvzvv(M
<zyT"?(Tongs)@AQcCCQ@W(qgLq+rp,|(Gsh|TxGyRF9L.

*vtv9heGyvRFv9LGyv}vtvTqv)OQFv9JGyvJvQGQIGyvgv9yv+v?FvOG
k

,vv}v9*vZv}vOC|v9eGyvZvO|v9J
GyvJvQGQ*v?Gyv}vqv9Fv8v?.hEPGG!vwvTvQpv{!qv&*vAvWvdv)Eyv)Iv=v+v=v9JYvjv+vQI:*ovJvAv}v{Cf@ovJvOK
EYv9<v9JPGJVvzfvv}v9$v(GyvJv9d<v9yv"vTv=v?Eyv)GyvRFv9LGyv}vzvOfGyvgv9Oj.h*ovJvOqOVvwv{
G!vvwvvTvv9QGyvvRFvv9LGyvv}vvtvvTqvv)pvv,Gyvv}vvgvv+vv9Q(Bs En 12600: 2002).hyvvwvv,*vvZvv"vvrGyvvRFvv9L
Gyvv}vvtvvTvv)RFv9Fv9

k
B|v"v9

k
*vvGvv>Cf*ovvMvvAvv=vvQhCf*vv(Svv~_vv=vvtvv9

k
yvvzvv}vvgvv+vv9QGyvv}vvavvzvv(H(Bs 6206:

1981).hIvvvvvv+vvvvvv#*vvvvvv(YvvvvvvrGyvvvvvvRFvvvvvv9LGyvvvvvv}vvvvvvtvvvvvvTqvvvvvv)yvvvvvvAvvvvvvRFvvvvvv+vvvvvvHG}SvvvvvvavvvvvvKhGyvvvvvvOQG<vvvvvvRh!vvvvvv9J
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(Balustrades)hG}yvvvv(GMGyvvvvGvvvv9FvvvvR*vvvv?Gyvvvv}vvvvtvvvv(qSvvvv?(Spandrel Panels)*vvvvGvvvv>Cf*vvvvMvvvv]vvvvh
yvAvWvQ*v>IvQGQj<vOQFv?IvQGQI290|v8v(*v?,h$vPgGyvgv}vzv+v?@vMvQ*v=v+v?}jhIvOIRFv9L

iv+vQ|vgv+v9Q*v?.Ef$vPGG:LvAv=v9Q*vAv;pv)CO!v)LvavQG!vwvTv9Q@vzvtv9Fv,yvzvRFv9LGyv}vtvTqv)pv,
Gyvv}vv(svvhsvvO*vvTvv=vv=vv&hFvv(Ovvv=vvQ*vvAvv9JGyvv"vv+vvwvv{pvv,Gyvv}vv9OI.*vv}vvwvv#@vvtvvTvv+vv?vvv{

q
GyvvRFvv9LGyvvgvv9Fvv~

hGyv}vavzv,hGyv}vZv=v(HGyvMvWv#h<vgv̂GyvRFv9LGyv}v"v}qvb.*vJvOqOGyv}vgv+v9Q(Bs En 12150-

1: 2000)|(GYq9JGyRF9LGy}tTq).

(GyWw{7.12)f}z+?Y"hGyRF9LGCtTq).

GyRF9LGy}t(i<9yJQGQI

*vvZvv"vvhGyvvRFvv9LGyvv}vvtvv(qi<vv9yvvJvvQGQIpvv,fvv}vvzvv+vv?|vvWvv9<vv%vv?yvvAvvtvvTvv+vv?GyvvRFvv9L,ivv+vvQCf
|vgvO

q
dGyvAv=vQ*vOpv+v%v9C<vavz,pv+vwv(fGyv"v9@vHRFv9Fv9

k
Csv{svTv9hI|v#GyvRFv9LGyv}vtvTqv).hpv,

Ivv9dGyvvAvvgvvQVyvvZvvO|vv?VvvO*vvOI*vv"vvwvvTvvQGyvvRFvv9LGyvv}vvtvv(qi<vv9yvvJvvQGQIEyvv)svvavvhvvv=vv+vvQI|vvDvv{
GyvvRFvv9LGyvv}vvzvvOf,h<vv9yvvAvv9yvv,pvv%vv(RFvv9Livv+vvQB|vv#.h$vv(:*vvJvvAvv9LEyvv)@vvWvvQ*vv>IvvQGQj
yvv}vv"vvhG!vvwvvTvv9Qg@vvzvvtvv9Fvv+vv9

k
,vvv}vv9*vvJvvOKCIvv+vv9!vv9

k
pvv,GyvvRFvv9LGyvv}vvtvvTvv).*vvTvvAvvgvv}vv{GyvvRFvv9L

Gyvv}vvtvv(qiIvvQGQ*vv9
k

pvv,GyvvRFvv9LGyvvZvvqvv+vvJvv,Ivv+vvE@vvgvvavv,Gyvv}vvtvv9h|vv?Gyvv}vvAvv=vvtvv+qvv?<vvgvvOG!vvwvvTvv9Qg
<vvgvv̂Gyvv}vvAvv9!vv?yvvZvvqvv9FvvKGyvvRFvv9L.C|vv9G:SvvAvvgvv}vv9:JGyvv"vv}vv(PFvv+vv?yvv%vvPGGyvvRFvv9LpvvAvvWvv}vv{
Gyvv}vv(G\vvhGyvvAvv,@vvAvvavvz

q
vv>|vvtvv9h|vv?\vvjvvbGyvvQ*vv9M|vvDvv{Gyvvavv(G<vvuGyvvgvvzvv+vv9hGyvvRhG*vv9pvv,Gyvv}vv=vv9!vv,

Gyvvgvv9yvv+vv?,hvvvPyvvxGyvvGvv(GFvvRGyvvzvv(Ivv+vv?Gyvv}vvtvv(Svv?Ivv+vvE|vvMvv9_vvQG:!vvwvvTvv9QCfvvzvv)<vvTvv=vv>
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GyvvJvvQGQI.@vvWvv}vv{GyvvAvvavv=vv+vvtvv9JGyvvJvvO*vvDvv?yvvzvvRFvv9LGyvvZvvqvv+vvJvv,Gyvv}vvtvv(i<vv9yvvJvvQGQIGSvvAvvgvv}vv9d
Cyvvvv(GMyvvvv~SvvvvavvvvK1.5 x 3 mm<vvvvTvvvv}vvvvx12mm_vvvv(qQ@vvvv%vvvv9VvvvvQvvvvv?CQhH(Arup)pvvvv,
pvvzvv+vv"vvDvv(yvv~(Flintholm),pvv,vvv(<vv"vv%vv9ivv#(Copenhagen).EP@vvJvv(dGyvv}vvAvv9!vv?Gyvv}vvAvv=vvtvv+vv?
yvzvRFv9LGyvZvqv+vJv,|v#OhfSvtv(WGyvRFv9LLv9QLE_v9QgEPG|v9G!vwvTvQ,|v}qv9*vtvz

q
v{|v#

|M9_Q@gQ

qV|TAg}z,G}<"+?L;d@=9OdhS9F{Gy"t{.

(GyWw{7.13)GyRF9LGyZq+J,-@RF+H|t9heyzZOeGy+Ohjh@RF+H|]9OyzQY9U.

GyRF9LGyZq+J,

*vv"vvAvvHGyvvRFvv9LGyvvZvvqvv+vvJvv,(GyvvWvvwvv{7.13)<vvzvvZvvu_vv=vvtvvAvv,RFvv9LChCvvvDvvQ<vv(Svv9_vv?
_vv=vvtvv?<vv+vv"vv+vv?yvvO!vv?|vv#Gyvv=vv(yvv,pvv+vv"vv+vv{Gyvv=vv(@vv+vvQGd(PVB)ChQG@vv"vvH<vv(yvv,|vv+vvAvv+vv{|vv+vvAvv9vvvQ*vv;J
GyvvvMvvvqvvv+vvvrGyvvvzvvvRhFvvv?(Polymethyl Methacrylate).hGyvvvQG@vvv"vvvHGyvvvMvvvqvvv+vvvrGyvvvzvvvRhFvvv?CvvvvDvvvQ
GSvvAvvgvv}vv9:

k
}!vv&*vv}vvw

q
vv#Gyvv}vvZvv"qvvh|vv#yvvZvvuGyvvZvvqvv9FvvKGyvv}vvJvvOq<vv?,Ch|vv#GSvvAvvgvv}vv9yvv&fvvzvv)

GyvRFv9LGyv}v"v}qvb.Iv+vE@vR*vOfv}vzv+v?GyvAvZvqv+vKvvDv+vQG
k

pv,|vtv9h|v?GyvZvO|v9Jfv#GyvRFv9L
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Gyv}vzvOf<v9yvTv}v9vv?!vqvTv%v9.fv;hIfvzv)Pyvx,pv,Iv9dGyvAvgvQVyvZvO|v?@v"vwvTvQ_v=vtv9J
GyvvRFvv9L|vv#OhfCf@vvAvv"vv9CvvQCh@vvAvvGvvRC,<vv{*vv=vvtvv)GyvvRFvv9L|vvAvv}vv9Svvwvv9

k
<vvgvv]vv&|vvh<vvgvv̂

<vvqvv]vv{Gyvvavv=vvtvv?Gyvv=vv+vv"vv+vv?.h*vvJvvOqOGyvv}vvgvv+vv9Q(Bs En 12600: 2002)Vvvwvv{G!vvwvvTvv9QGyvvRFvv9L
GyvZvqv+vJv,.h*v}vwv#GfvAv=v9QGyvRFv9LGyvZvqv+vJv,RFv9Fv9

k
B|v"v9

k
EPGIvtvu|v(GYvqv9JGyvZv"vr

Gy}g+9QjGy}"9S>p,Gy}g+9Q(Bs 6206: 1981).

Yvv"vvgvvBGyvv(GFvv%vv?GyvvAvv,vvvzvv%vv9RFvv9Lyvv}vvMvvRf<vvQGOG
k

(Prada)pvv,_vv(vvv+vv(|vv#svv=vv{
VvvvvQvvvvv?$vvvv+vvvvQRhZhOh|vvvv+vvvv(Qhf(Herzog & De Meuron)(GyvvvvWvvvvwvvvv{7.14)|vvvv#Cyvvvv(GM
|vvgvv+vv"vv+vv?GyvvWvvwvv{(Rhomboidal),|vv#GyvvRFvv9LGyvvZvvqvv+vvJvv,GyvvPj@vv~qyvvZvvtvv&<vv9yvv=vv(yvv,pvv+vv"vv+vv{
Gyv=v(@v+vQGd(PVB).<vgv̂$vPgG}yv(GM|vTvAv(*v?,h<vgv]v%v9G6LvQ|v"vJv#

m
E|v9|vJvO

q
HCh

|vvtvvgvvQGyvvTvvavvKEyvv)GyvvMvv9QLpvv+vvgvvavv,Cyvv(!vv9
k

|vvAvv=vv9*vv"vv?
k

!vvAvv+vvGvv?G!vvgvvwvv9SGyvv]vv(A.C|qvv9|vvJvv+vvb
Gyvv(IvvOGJGyvvRFvv9Fvv+vv?Gyvv}vvROhFvv?pvv}vvTvvavvK<vv9yvv]vvQhQIyvv]vv}vv9f@vvDvv=vv+vvAvv&GyvvZvvJvv+vvKhEIvvwvv9e
SO

q
g.

*vv}vvwvv#R*vv9OI|vvtvv9h|vv?GyvvRFvv9LGyvvZvvqvv+vvJvv,yvvzvvZvvOe<vv9SvvAvvgvv}vv9d_vv=vvtvv9J<vv+vv"vv+vv?CvvvDvvQ
Svvvv}vvvvwvvvv9

k
ChR*vvvv9OIfvvvvOOGyvvvvZvvvvqvvvv9FvvvvKGyvvvvRFvvvv9Fvvvv+vvvv?,Ch<vvvv{O|vvvv9Lyvvvv(M|vvvv#Gyvvvv=vvvv(yvvvv+vvvvwvvvvQ<vvvv(!vvvv9J

(Polycarbonate)|vgv&.*vAvwv(fGyvRFv9LGyv}vtv9heyvzvZvOeGyv+vOhjfv9OI(Bs 5544: 1978)

|vvv#Yvvvqvvv+vvvJvvvAvvv+vvv#ChCvvv;KYvvvqvvv9FvvvK,C|vvv9GyvvvRFvvv9LGyvvv}vvvtvvv9heyvvvzvvvQYvvv9UGyvvv}vvvgvvv+vvv9Q(Bs En

1063: 2000)pvvv+vvvAvvvzyvvvr|vvv#CQ<vvvhYvvvqvvv9FvvvKChCvvvvDvvvQ<vvvJvvvTvvv>fvvv+vvv9QGyvvvQYvvv9Yvvv?Gyvvv}vvvAvvv(s
q
vvvh

hGyvTvQfv?G:<vAvOGFv+v?(fv"vOGyvqv($v?)(Muzzle Velocity).hyv}v"vh@vWvdv,GyvRFv9LGyv}vtv9he
yvzvQYv9U*v}vwv#LvAv~Gyv(Fv&GyvMvzvqv,<vqv+vzv~|v#Gyv=v(yv+vTvAvQGyv}vtv9heyvzvMvOT,hyvzv(sv9*v?
|vv#Gyvv"vv+vvQGf*vv}vvwvv#E\vv9pvv?RFvv9LFvv(QFvv,|vvTvvz

q
vvx.h*vv}vvwvv#svv[GyvvRFvv9LGyvvZvvqvv+vvJvv,

Gy}Z"qh|#GyRF9LGy}zOfhGyWj{fz+&<gOY"g&.

*vv}vvwvv#E\vv9pvv?|vv(GYvvqvv9JLvv9Yvv?<vv9}Vvvgvv?GyvvTvv"vv+vv?h<vv9}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?Eyvv)
GyvvRFvv9LGyvvZvvqvv+vvJvv,<vv{FvvQGAGyvvAvvgvvO*vv;JGyvv}vv"vv9Svv=vv?fvvzvv)Gyvv}vv"vvAvvHGyvv}vvgvv+vv9Qj.h$vvPGG}Lvv+vvQ
*vvtvvz

q
vv{|vv#Gyvv"vv9svvzvv+vv?pvv,|vvGvv9dGyvv}vv(Fvv9JGyvv]vv(Fvv+vv?PGJGyvvavv(d280vvvv380!vv9!vv(|vvAvvQGyvvAvv,
@AT=>p,<%A9fCy(GfGyO$9fhG}s}W?hGy}gQh\9J.

Ef
q

h\vvh_vv=vvtvv9Jpvv+vvzvv~Lvv9Yvv?<vv+vv"vv+vv?OGLvv{GyvvRFvv9LGyvvZvvqvv+vvJvv,*vvgvvavv,@vv"vv(fvv9
k

CvvvDvvQ.

EP*vv}vvwvv#Cf*vvwvv(fyvvzvvavv=vvtvv9JGyvv=vv+vv"vv+vv?LvvZvv9Fvv[!vv9svvzvv+vv?\vv(Fvv+vv?hIvvQGQ*vv?|vvMvvAvvzvvqvv?hPyvvx
<vvvvvvv9IvvvvvvvAvvvvvvv(GFvvvvvvv%vvvvvvv9fvvvvvvvzvvvvvvv)|vvvvvvv(GOyvvvvvvv(!vvvvvvv+vvvvvvv?\vvvvvvv(Fvvvvvvv+vvvvvvv?(Photochromic)Chyvvvvvvv(!vvvvvvv+vvvvvvv?IvvvvvvvQGQ*vvvvvvv?
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(Thermochromic)ChIvvvvvvvvQGQ*vvvvvvvv?|vvvvvvvvOGQ*vvvvvvvv?(Thermotropic)Chyvvvvvvvv(!vvvvvvvv+vvvvvvvv?vvvvvvvvv%vvvvvvvvQ<vvvvvvvv9Fvvvvvvvv+vvvvvvvv?
(Electrochromic).h<vvvO:

k
|vvv#Pyvvvx*vvv}vvvwvvv#Cf@vvvJvvvQa(Diffract)Gyvvvavvv=vvvtvvv9JGyvvv=vvv+vvv"vvv+vvv?

Gyv]v(AGyv(GQO<vRhG*v9|vgv+v"v?vv}v9pv,Gyv}v(GVv+vQChQhGSv~Gyvav+vr(Holograms),hfvzv+v&
*v}vwv#Cf*v"vwvTvQGyv]v(AGyvav=v+vgv,pv,GyvjvQpv?Gyvgv}v+vtv?Eyv)GyvTvtvrG}<v+v̂yv+v"vAvWvQ<vgvO$v9
p,v9|{p]9F%9.

(GyWw{7.14)Cy(GMRF9L|g+"+?IO<?-JRf<QGOG,_(v+(.

_=t9JG}p;eGyzOGF"+?

Cvv}qvv?|vvGvv9d|vv"vv(Y|vv#G}pvv;eGyvvzvvOGFvv"vv+vv?GyvvWvvqvv9pvv?hVvv=vv&GyvvWvvqvv9pvv?@vvavv=vvu<vvTvv%vv(yvv?fvvzvv)
GyvRFv9LOGLvzv+v9

k
ChLv9QFv+v9

k
yvAvgvO*v{|v(GYvqv9@v&.h*vWv}v{PyvxCpv;|v9

k
|v"v}qvav? fvav9AFv(

|vv#GyvvMvvZvv(Yvv+vv?,hCpvv;|vv9
k

yvv5cvv%vv9QyvvzvvJvv+vvzvv(yvv?OhfGYvvavvOGeGyvv"vv9SGyvvTvv9FvvQ*vv#<vv9yvvJvv(GFvvR
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ChG}<v(GHPGJGyvRFv9LGyvZv9pv,|v#iv+vQG!vAv=v9g,hCpv;|v9
k

fv9vvTv?yvzvAvMvqv+vr|v#IvQGQI
GyvvWvv}vvUhh$vvGvv%vv9.vvvPyvvx@vvJvv(qdCpvv;eGyvvTvv;|vv?(Safety Films),vvvAvvzvvxGyvvAvv,fvvzvv)
RFvv9LGyvvTvvtvvrpvv,|vvJvvavv?hG@vvQyvv(yvvzvvtvvavv9QGJ(GyvvWvvwvv{5.1,GyvvqvvZvv{GyvvMvv9|vvU),|vv#
OhfLvavQG Yv9<v9J<v9yvRFv9LGyv}vAvTv9svbfv"vO|v9@vAvTv=v>vv=vQ*vAv9JGyv"v+vwv{Gyv}v(Fv(OIpv,
GyvvvRFvvv9LGyvvv}vvvtvvvTvvv)<vvv9!vvv%vvv+vvv9Qg@vvvzvvvtvvv9Fvvv+vvv9

k
.vvvv}vvv9@vvv]vvv}vvv#Cpvvv;eG}|vvv9f(Security Films)<vvvtvvv9A

GyRF9Lp,|w9!&EPG|9@]QqQ<ZO|?fQn\+?Ch|Ag}OI.

GyRF9LGy}t9heyz"9Q
@vgvOsv9<vzv+v?RFv9L|vgv+qv#yvAvJvtv+vu|vgv9*v+vQGyvTv;|v?hGyvgv9Ryv+v?pv,GyvJvQ*vu$v,|vtv+v9S

yv}vtv9h|vAv&yvzv"v9Q(GyvGvOhd7.1).hyvzvJvZv(dfvzv)COGA|vJvOqOpv,GyvJvQ*vu|v#Gyv]vQhQj
GSvvAvvgvv}vv9d|vv9$vv(|vv"vv9Svv>|vv#GyvvAvvz_vv+vvQh|vvDvv=vvAvv9JhRFvv9L,}f|vvtvv9h|vv?Gyvv"vv9Q@vvAvv(s

q
vvrpvv,

Gy"%9*?fz)!d9eGyARF+Hvz&:fz)GyRF9LhIOg.

@

o
vvZvv"vvr|vvtvv9h|vv?Gyvv"vv9Qyvvwvv{|vv9OIChyvvzvv}vvGvv}vv(fvv?vvvzvv%vv9hpvvuGyvv}vv(GYvvqvv?G}hQh<vv+vv?

(BS EN 13501-2: 2003),<vvvv"vvvv9Afvvvvzvvvv)COGFvvvv%vvvv9hpvvvvuGyvvvv}vvvvgvvvv9*vvvv+vvvvQGyvvvvAvvvv9yvvvv+vvvv?:GyvvvvTvvvv;|vvvv?(E)

(Integrity)hGyvvgvv9Ryvv+vv?(I) (Insulation)hG Vvvgvv9Y(W) (Radiation),hvvvPyvvxGyvvtvvOQI

fvvzvv)@vvJvv}qvv{G}Ivv}vv9d(R) (Load Bearing Capacity),h$vv,yvv+vvTvvBLvv9Yvv?<vv9yvvRFvv9L
fvvv9OI.C|vvv9Gyvvv(svvvBGyvvv}vvvgvvv+vvv9Qjyvvv(svvvrGyvvv"vvv9Qpvvv%vvv(15h20h30h45h60h90hh120

h180h240Os+t?.

GyAZ"+rGy"}(PF,:

E30GyT;|?y}OI30Os+t?ptb

EW30GyT;|?hGyJ}9*?|#G Vg9Yy}OI30Os+t?

EI30GyT;|?hGygRdy}OI30Os+t?

E60EI30GyT;|?60Os+t?hGygRd30Os+t?.

GyRF9Li+QGyg9Rd

EfGyv}v"vAvGv9JGyvRFv9Fv+v?GyvAv,@v]v}v#GyvTv;|v?pvtvbhyvwv"v%v9iv+vQfv9Ryv?@v}v"vh|vQhQ
Gyvzv%v>hGyvjv9RGJGyvJv9QIhGyvOLv9fhyvwv"v%v9@vTv}vKyvzvJvQGQI<v9:!vAvtv9d|v#_vQ*vuG Vvgv9Y
hGyvv"vv9svvzvv+vv?,h<vv9yvvAvv9yvv,,svvO*vvJvvOKG!vvAvvWvv9Q!vv+vvQGfE\vv9pvv+vv?pvv,Gyvv"vv%vv9*vv?|vv#Lvv;dGVvvAvvgvv9d
!vvv+vvvQGfCLvvvQi.vvvvPyvvvxpvvv{fG Vvvvgvvv9YGyvvvWvvvO*vvvOGyvvv"vvv9pvvvPLvvv;dGyvvvRFvvv9LsvvvO*vvvGvvvgvvv{_vvvQb
Gy%QHGy}A9L}?i+Q|}w"?.
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GyGOhd7.1LZ9F[|t9h|?Gy"+QGfGy"}(PF+?yzRF9L

|t9h|?GyRF9Li+QGyg9Rdyz"+QGf-GyAw9|{ptb

Gy"(YGyT}9v?(mm)GyT;|?E(Os+t?)

RFvvvvvvvv9LFvvvvvvvv(QFvvvvvvvv,|vvvvvvvvTvvvvvvvvzvvvvvvvvxvvvv

|Z=(H

730vvvv120

RF9LF(QF,|Tzxvvvv|z}h630-120

RF9L|g+9Qj|tT)6vvvv1930vvvv60(90p,p(:P)

RF9L<(QhS+z+w9J|tT)6vvvv1230vvvv120

<z(cRF9F,8030vvvv60

|t9h|?GyRF9LGyg9Rdyz"+QGf-GyT;|?hGyg9Ry+?

Gy"(YGyT}9v?(mm)GyAw9|{hGyg9Ry+?EI(Os+t?)

RF9LYq+J,s9<{y;!Aq9N720

1945

2760

54(hIOIRF9L|ROhL)120

RFvvvv9LYvvvvqvvvv+vvvvJvvvv,<vvvvavvvv=vvvvtvvvv?<vvvv+"vvvv+vvvv?

$;|+?

20vvvv2230

3260

3890

55120

|vv;Ivvdvv?:|vvgvvavv+vv9J|vvtvv9h|vv?Gyvv"vv+vvQGf@vvgvvAvv}vvOvvvDvv+vvQG
k

fvvzvv)Svv}vv9vvv?GyvvRFvv9LhIvvGvv~

GyvvAvvRFvv+vvHh!vvTvv=vv?G}<vvgvv9Ohpvv+vv}vv9EPGvvv9!vvB|vv"vvdvv(|vv?GyvvAvvRFvv+vvHhhYvv;@vv%vv9|vv#Gyvv}vvgvvOfCh
GyMW>ChGyzOGF#ChhY;J@"9v>.

*vgvav,GyvRFv9LGyvGv(QFv,Gyv}vTvz
q
vx@vtv+v+v}v9

k
yv}vtv9h|v?!v+vQGfyv}vOI120Osv+vtv?pv,|v9

*vvAvvgvvzvvu<vv9yvvTvv;|vv?,hPyvvx@vv=vvgvv9
k

yvvJvvGvv~Gyvvzvv(Mh|vvDvv=vvAvv9@vv&.pvv{PG@vvWvvtvvuGyvvRFvv9Lpvv,GyvvJvvQ*vvu
pvv%vv(*vvJvv9pvvefvvzvv)Svv;|vvAvv&}fVvv=vvwvv?G}Svv;c@vv}vvTvvxGyvvtvvavvhGyvv}vvAvvwvvTqvvQI.hGyvvRFvv9L
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GyvvGvv(QFvv,Gyvv}vvTvvz
q
vvxCQLvv[Cvv}vv"vv9

k
|vv#GyvvRFvv9LGyvv}vvtvv9heyvvzvv"vv+vvQGfh*vv}vvwvv#svvZvv&<vvJvvTvv>

IG~Gy}(sh.

h*vv}vvwvv#Cf*vvJvvtqvvuGyvvRFvv9LGyvv}vvtvvTqvv)GyvvPjCSvv9Svv&Gyvvwvv9yvvTvv+vv(ehGyvvTvv+vvzvv+vvwvv9|vvtvv9h|vv?
!v+vQGfyv}vOI90Osv+vtv?|v#Iv+vEGyvTv;|v?.h*v=vtv)GyvAvRFv+vHSvzv+v}v9

k
hVvqv9pv9

k
,yvwv"v&*vAvwvTqvQ

Eyvvv)Ivvv=vvv+vvv=vvv9Jivvv+vvvQ|vvv|P*vvv?fvvv"vvvO@vvvzvvvtqvvv,YvvvO|vvv?svvv(*vvv?EPG|vvv9yvvvRepvvvAvvvK_vvvQ*vvvuyvvvzvvv%vvvQH
(Escape).h:*}w#s[

qGyRF9LGy}tTq)ChGyWj{fz+&<gOGyZ"h.

RFvv9LGyvv=vv(QhvvvvSvv+vvzvv+vvwvv9J(Boro-silicate Glass)Ph|vvgvv9|vv{GyvvAvv}vvO
q

OGyvv}vv"vvMvvqvv̂
CvvvDvvQ|vvtvv9h|vv?yvvzvvZvvO|vv9JGyvvJvvQGQ*vv?|vv#GyvvRFvv9LGyvv}vvgvv+vv9QjGyvv}vvzvvOf,h:*vvAvvWvvtqvvufvv"vvO
GyvAvgvQVyvzv"v+vQGf.h*v}vwv#@vtv(*vAv&IvQGQ*v9

k
yvR*v9OI|vtv9h|vAv&yvzvZvO|v9J.h$v"v9c<vgv̂C!v(GY

|v#GyvRFv9LGyvMvRpv,PGJ|vtv9h|v?yvzvJvQGQIGyvgv9yv+v?FvOG
k

|

ovgv9|v{@v}vOO$v9GyvJvQGQjYvqvQ.

hvv"vAv+vGv?yvPyvx*v}vwv#yv%vPgG}!v(GY|vtv9h|v?OQFv9JIvQGQIIvAv)1000|v8v(*v?h|vtv9h|v?
GyZO|?GyJQGQ*?Gy"9F}?f#QT

q
Gy}9AGy=9QOEPGv9fI9QqG

k
<T=>Gy"+QGf.

GyRF9LGyg9Rd

*vvZvv"qvvhGyvvRFvv9LGyvvgvv9Rd|vv#Yvvqvv9FvvK|vv#GyvvRFvv9LGyvvgvv9Fvv~|vvh|vv(GOsvv9<vvzvv?yvv;!vvAvvqvv9N
(Intumescent)Ch$vv;|vv+vv?.h*vvJvvAvv(jGyvvRFvv9LGyvvZvvqvv+vvJvv,Gyvvtvv9<vv{yvv;!vvAvvqvv9N_vv=vvtvv?<vv+vv"vv+vv?

Yv9pv+v?@vAv}vOqOfv"vO@vgvQ\v%v9yvzv"v9Q,h@vAvJv(qdEyv)|v9OIvv9|vOI<v+v]v9A@v}v"vh|vQhQGyvJvQGQI
<v9yv"v9svzv+v?(Conductive)h<v9 Vvgv9Y(GyvWvwv{7.15).h@vAvwvTvQ_v=vtv9JGyvRFv9LGyv}vAv9Lv}v?

yvvzvv"vv9Qhyvvwvv"vv%vv9@vv=vvtvv)|vvAvv}vv9Svvwvv?<vvTvv=vv>GyvvAvvZvv9svv%vv9<vv9yvvavv=vvtvv9JGyvv=vv+vv"vv+vv?.h@vvQGhM|vvtvv9h|vv?$vvPG
GyvvRFvv9Lyvvzvv"vv9Q<vv+vv#30h120Osvv+vvtvv?|vv#Ivv+vvEGyvvgvvRdhGyvvTvv;|vv?<vvJvvTvv>fvvOOGyvvavv=vvtvv9J,

GyvvAvv,@vvwvv(ffvv9OI3vvvv5Yvvqvv9FvvK.hyvvAvvGvv"qvv>GyvvAvvzvv(qfG}Lvv]vvQGyvv}vvZvv9Ivv>fvv9OIyvvzvvRFvv9L
GyvvZvvqvv+vvJvv,GyvvTvv}vv+vvx*vv}vvwvv#GSvvAvvgvv}vv9dRFvv9L<vv}vvJvvAvv(iIvvO*vvO|vvMvvqvvryvvzvv}vvJvv9pvvdvv?fvvzvv)
Cpvv]vv{!vv9svvzvv+vv?yvvzvv]vv(A.pvvgvv"vvOG:SvvAvvgvv}vv9dGyvvMvv9QFvv,*vvwvv(fyvvZvv"vvrGyvvRFvv9LGyvvMvv9QFvv,
Yvvqvv+vvJvv?RFvv9Fvv+vv?E\vv9pvv+vv?|vvh_vv=vvtvv?|vvQV

x
vvJvv?<vv+vv"vv+vv?hGsvv+vv?|vv#G}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?.

h*vvv}vvvwvvv#@vvvZvvv"vvv+vvvhGyvvvZvvvqvvv9FvvvK|vvv#RFvvv9L|vvvzvvv(fCh<vvvAvvvGvvv}vvv+vvvgvvv&|vvvhC!vvv(GYRFvvv9L|vvv"vvv}vvvbCh
|vvvAvvvJvvvwvvv~<vvvzVvvvgvvv?GyvvvWvvv}vvvU.Ivvv+vvvE*vvvAvvv~@vvv(pvvv+vvvQGyvvvRFvvv9LGyvvvgvvv9Rd|vvvtvvvZvvv(Yvvv9

k
<vvv9yvvvJvvvGvvv~

Gyvvv}vvvavvvzvvv(H,h:*vvvGvvv(RGyvvvWvvvjvvv{fvvvzvvv+vvv&pvvv,Gyvvv}vvv(svvvh.h@vvvtvvvOehIvvvOGJGyvvvRFvvv9LGyvvv}vvvROhL

Gyv}vwv(!v?|v#_v=vtvAv+v#|v#GyvRFv9LGyvZvqv+vJv,Gyvtv9<v{yv;!vAvqv9NfvR:
k

h@v}v9Svwv9
k

pv,IvOhO
120Osvv+vvtvv?.h<vvO:

k
|vv#Pyvvx,*vv}vvwvv#Cf@vvAvvWvvwvv{Gyvv(IvvOGJ|vv#RFvv9LYvvqvv+vvJvv,hIvv+vvO
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Gyvav=vtv?Gyv}v"vAvqvMv?|vhRFv9LLv9U|vAvJvwv~<vzVvgv?GyvWv}vU.h*vav9<vuGyvRFv9LGyvZvqv+vJv,
Gyvvv}vvvtvvv9heyvvvzvvv"vvv9Q|vvvAvvvavvvzvvv=vvv9JGyvvv}vvvgvvv+vvv9Q(BS 6206: 1981)Gyvvv}vvvAvvvgvvvzvvvtvvv?<vvv9yvvvZvvv"vvvrAGyvvv}vvvtvvv9he

yvvvzvvvZvvvO|vvv9J.h*vvvJvvvOOSvvv}vvvxGyvvv}vvv"vvvdvvv(|vvv9JGyvvv"vvv}vvv(PFvvv+vvv?yvvvzvvvAvvv}vvv9SvvvxhGyvvvgvvvRd<vvvvvvv15mm

yzZ"r(EI30)h27mmyzZ"rGyM9QF,(EI60).

*vvZvv"vvhGyvvRFvv9LGyvv%vv;|vv,Gyvvgvv9Rd|vv#_vv=vvtvv?$vv;e|vvJvvWvv(I<vv+vv#_vv=vvtvvAvv+vv#ChCvvvDvvQ|vv#
GyvRFv9LGyvZvqv+vJv,Gyv}vtvTqv).hpv,Iv9dIvOhKIvQ*vu@v}vAv[Gyvav=vtv?Gyv%v;|v+v?Gyv=v+v"v+v?vvvv
Gyvv}vv|yvvqvv?|vv#<vv(yvv+vv}vvQ*vvJvvAvv(jfvvzvv)|vvJvvzvv(d|vvzvvJvv,|vv9Fvv,:fvv]vv(jvvvvGyvvJvvQGQI<vvAvv=vvM

q
vvQ

Gyvv}vv9A|vvwvv(!vv?svvWvvQIfvv9Ryvv?.@vvAvvwvvQqQGyvvgvv}vvzvv+vv?_vv=vvtvv?<vvgvvO_vv=vvtvv?.h<vvJvvTvv>Svv}vv9vvv?Gyvvavv=vvtvv?

Gy%;|+?@AJOqOpAQI|t9h|?Gy"9Q<vvvv30Ch60Ch90Os+t?.

(GyWw{7.15)RF9LYq+J,|t9heyz"+QGf|h|9OIs9<z?y;!Aq9N.

GyRF9LGyg9RdFRF+9
k

*vAvzyvrGyvRFv9LGyvgv9RdFvRFv+v9
k

|v#Cv;K_v=vtv9JRFv9Lfv9Fv~Sv}v9vv?vv{|v"v%v910

mm|vh_v=vtv?hGIvOI<v+v"v+v?sv9<vzv?yv;!vAvqv9Nh_v=vtv?hGIvOI|v#<v(yv,pv+v"v+v{<v(@v+vQd,h$v(
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CvvvDvvQ|vvtvv9h|vv?<vvtvvzvv+vv{yvvzvv"vv9Q|vv#GyvvRFvv9Livv+vvQGyvvgvv9Rd.vvv}vv9Cf|vvgvv9yvvGvv?SvvavvJvv&*vv}vvwvv#Cf
@R*O|hfwT&yzJQGQI|#Gy(F%+#.

IqeGya9s?

@vvv"vvv[

qC!vvvdvvv}vvv?Gyvvv=vvv"vvv9A(Gyvvv(Cvvv+vvvtvvv?Gyvvv}vvvZvvvOqsvvv?GyvvvGvvvRA(Approved Document Part

L1A):IvvqvveGyvv(svv(OhGyvvavv9svv?pvv,C<vv"vv+vv?GyvvTvvwvv#GyvvGvvO*vvOIConservation of Fuel and

Power in New Dwellings)[_vvv=vvvgvvv?2006]fvvvzvvv)C!vvv&*vvvGvvv>C:*vvvR*vvvOG!vvv=vvvgvvv9KCvvv"vvv9Fvvv,
ChvvvvvTvvvv+vvvvOGyvvvvwvvvvQ<vvvv(fCO2pvvvv,vvvvv{

q
C<vvvv"vvvv+vvvv?GyvvvvTvvvvwvvvv#-|vvvvgvvvvOdG!vvvv=vvvvgvvvv9KGyvvvv}vvvv"vvvv9Rd(DER)

(Dwelling - Emission Rate)fvvvvvzvvvvv)Gyvvvvv}vvvvvgvvvvvOdGyvvvvv%vvvvvOayvvvvv;!vvvvv=vvvvvgvvvvv9K(TER) (Target

Emission Rate)Gyvv}vvJvvO
q

Oyvvzvv}vv=vv9!vv,Gyvvgvv9|vv?Gyvv}vvgvv9Oyvv?|vv#Ivv+vvEGyvvJvvGvv~hGyvvWvvwvv{|vvgvv9
k
.

h*vvgvv=qvvQfvv#Gyvv}vvgvvOqdGyvv%vvOayvv;!vv=vvgvv9K<vvwvv}vv+vv?Cvv"vv9Fvv,ChvvvTvv+vvOGyvvwvvQ<vv(fpvv,Gyvvwvv+vvzvv(ivvQGe
Gyv}v"v=vgvE|v#Gyv}vAvQGyv}vQ<vhGyv(GIvO|v#Gyv}vTv9Iv?Gyvav9<vtv+v?pv,GyvTv"v?,h*vJvTv><v9yv"vTv=v?
yvvvOhQGyvvvTvvvwvvv#fvvvzvvv)CSvvv9SGyvvv}vvvTvvv9Ivvv?G Fvvv}vvv9yvvv+vvv?450m2ChCsvvv{<vvv}vvv(Fvvv>EFvvvQGAGJ

GyvvAvvtvvO*vvQGyvv}vvgvv+vv9Q*vv?(G YvvOGQ(SAP 2005)).hpvv,|vv9*vvMvv[

qOhQGyvvTvvwvv#GyvvAvv,@vvAvvGvv9hR
|vvTvv9IvvAvv%vv9Gyvvavv9<vvtvv+vv?450m2*vvAvv~qGyvvJvvTvv9Hfvvzvv)CSvv9S!vv}vv(PL_vv9svv?Gyvv}vv=vv9!vv,Gyvv}vv=vvTqvvb

(Simplified Building Energy Model) (SBEM).

Ef
q

G}Qsv9eGyv}vQFvgv+v?GyvAv9yv+v?$v,Oyv+v{yvJvOhOGyv}vAv(SvbGyv}v(Rhfhpvtv9
k

yvzv}vTv9Iv?.

iv+vQC!v&*vJvAv}v{<v9yv"vTv=v?Eyv)|vgvdv~G}<v"v+v?_vzv>|v(GYvqv9JCvvDvQOsv?|v#CFv{Gyv(Yv(d
Ey)Gy}gOqdGy%Oa:!=g9Ki9RC"9F,ChvT+OGywQ<(f.

FOGQW/m2K 0.35

CQ\+?W/m2K 0.25

GyTtrW/m2K 0.25

!9pPI/!9pPIStq+?/<9HW/m2K 2.2

@vvqvvQVC!vvdvv}vv?Gyvv=vv"vv9AvvvPyvvxVvvQ_vv9
k

yvv}vv"vvhGyvvwvvTvv>GyvvZvv+vvqvv,Gyvv}vvqvvQW|vv#CVvvgvv?
GyvWv}vUGyvPj*vTv=v>OQFv9JIvQGQIOGLvzv+v?fv9yv+v?.h*v}vwv#@vJvtv+vuPyvx<v9SvAvgv}v9d

Gyvvv"vvv(GpvvvPGSvvvAvvvgvvv}vvv9:
k

|vvv"vvv9Svvv=vvv9
k

|vvv#Ivvv+vvvEGyvvvJvvvGvvv~hG:@vvvGvvv9g,h\vvv=vvvbCVvvvgvvv?GyvvvWvvv}vvvU

<v9yvAvdvzv+v{Ch@vQvv+v>!vdv~@vRFv+vH|vAvMvZvZv?hGyvAv%v(*v?hG:SvAvqv9OI|v#GyvTvgv?GyvJvQGQ*v?
Gyv}vQ@vqvgv?.h@v]vhC!vdv}v?Gyv=v"v9AIvOhOG

k
fvzv)COGAGyvMvO|v9JhEIvwv9eGyv}vjvzvryvzv%v(GA

(Envelope Airtight-Tness)(<vvv}vvv9pvvv,PyvvvxGLvvvAvvv=vvv9QGyvvv]vvvjvvvbfvvvzvvv)fvvv+vvv"vvv?)hvvvvPyvvvx
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@qQV@G%+Rv{|=")FO*O<Oy+{yzAWj+{Gywq|yza9s?p+&.

@vvgvvavv,_vvQ*vvtvv?Gyvv}vvgvvOdGyvv%vvOayvv;!vv=vvgvv9K(TER)OQFvv?|vvQh!vv?Fvv+qvvOIyvvzvvAvvZvv}vv+vv~
<v9yvTv}v9M<v"v(Y|v#Gyv}vtv9*v]v?<v+v#|vMvAvzvrfv(G|v{IvqveGyvav9sv?.vvPyvx*v}vwv#Cf*v|LvP
<9yJT9H|"9phG:SAq9OI|#G}Vg?GyW}T+?.

@vvvqvvvQVC!vvvdvvv}vvv?Gyvvv=vvv"vvv9A(Gyvvv(Cvvv+vvvtvvv?Gyvvv}vvvZvvvOsvvv?GyvvvGvvvRA(Document Part Approved)

(L2A):IvvvqvvveGyvvv(svvv(OhGyvvvavvv9svvv?pvvv,Gyvvv}vvv=vvv9!vvv,GyvvvGvvvO*vvvOIivvv+vvvQGyvvvTvvvwvvv"vvv+vvv?]_vvv=vvvgvvv?2006[

Conservation of Fuel and Power in New Buildings Other Than Dwellings)C:
q

*vvR*vvO|vvgvvOdG!vv=vvgvv9KCvv"vv9Fvv,ChvvvTvv+vvOGyvvwvvQ<vv(fGyvv}vvAvv(s
q
vvh(|vvgvvOdG:!vv=vvgvv9K|vv#Gyvv}vv=vv9!vv,

(BERfvvvzvvv)Gyvvv}vvvgvvvOdGyvvv%vvvOayvvv;!vvv=vvvgvvv9K(TER)|vvvJvvvTvvv(<vvv9
k

fvvvzvvv)CSvvv9S!vvv}vvv(PL_vvv9svvv?
Gyvvvvv}vvvvv=vvvvv9!vvvvv,Gyvvvvv}vvvvv=vvvvvTvvvvvb(SBEM) (Simplified Building Energy Model)ChCjhSvvvvv+vvvvvzvvvvv?
<vvQ|vvGvv?|vvgvvAvv}vvOI.hsvvOh\vvgvvByvvzvvgvv"vv9YvvQIvvOhOG

k
yvvzvv}vvAvv(SvvbGyvv}vv(Rhfhpvvtvv9

k
yvvzvv}vvTvv9Ivv?pvv,

!vvqvvUGyvv}vvgvv9*vv+vvQvvv}vv9pvv,Gyvv}vv=vv9!vv,GyvvTvvwvv"vv+vv?GyvvGvvO*vvOI.h|vv%vv}vv9*vvwvv#pvv{fGyvv}vvavvzvv(H$vv(
Gy}gOdGy}"9S>y;!=g9K|#Gy}=9!,(BER),:Gyt+}?Uyzg"9YQ|"qQOI.

@vvWvv+vvQC!vvdvv}vv?Gyvv=vv"vv9A,Gyvv(Cvv9FvvuGyvv}vvZvvOsvv?GyvvGvvRAGf(L1B)h(L2B),Eyvv)GyvvWvvjvv{pvv,
Gyvv}vv=vv9!vv,GyvvTvvwvv"vv+vv?Gyvvtvv9Fvv}vv?hivv+vvQ$vv9|vv#Gyvv}vv=vv9!vv,fvvzvv)GyvvAvv(Gyvv,.h*ovvtvvAvv=vvU@vv(Fvv+vv&*vvAvvgvvzvvu
<v9yvWvQWGyv}v"vavtv,hGyv}vgv9*v+vQGyvMv9Yv?<v9yvAv(Svgv9JGyvGvO*vOIh<v9SvAv=vOGdGyvgv"v9YvQGyvJvQGQ*v?
Gy}(F(OI,i+QC!&*G>G:|AD9dGyw9|{yG}+hF(G!>G}!d}?.

|g9*+QGyg"9YQGyGO*OIp,Gy}=9!,Gyt9F}?:

FOGQW/m2 K 0.28

CQVW/m2 K 0.22

Str|9F{vvvvfRdf"O|TA(iGyTtrW/m2 K 0.16

Str|9F{-fRdfz)|TA(iGyQhGpOW/m2 K 0.16

Str|TA(-fRd|Aw9|{W/m2 K 0.16

C<(GHW/m2 K 1.8

!vvvv9pvvvvPI/!vvvv9pvvvvPISvvvvavvvvK/vvvvv(IE\vvvv9AIpvvvv,GyvvvvTvvvvavvvvKGyvvvvJvvvvR|vvvv?C (WER)Chyvvvv(M
GSAD"9F,|QvRj1.2 W/m2 K.
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GyARF+HGy}ROhLhGyD;C,

fvv"vvO|vv9@vvwvv(fOQFvv?IvvQGQIGyvvTvvavvKGyvvOGLvvzvv,yvvzvvAvvRFvv+vvHGyvvMvv9QFvv,CO!vv)|vv#OQFvv?
GyvJvQGQIGyv(Svav)yvTvavKGyvjvQpv?hOQFv?IvQGQIGyv%v(GAGyvOGLvzv,@vqvtvOGyvJvQGQI|v#_vQ*vu
GyvvAvv=vv9OdG Vvvgvv9fvv,fvvzvv)SvvavvJvv,GyvvRFvv9LEyvv)Fvv9!vv>!vv9svvzvv+vv?GyvvJvvQGQIyvvzvv%vv(GAh@vv+vv9QGJ

GyvvvJvvv}vvv{pvvv,Gyvvv%vvv(GApvvv,GyvvvOGLvvv{hGyvvvMvvv9QLhvvvvPyvvvx!vvv9svvvzvvv+vvv?GyvvvRFvvv9L!vvvqvvvTvvv&.h*vvv}vvvwvvv#
GyvAvMvqv+vr|v#$vPGGyvqv9svOGyvJvQGQjvvDv+vQG

k
<v9SvAvgv}v9dGyvAvRFv+vHGyv}vAvgvOqOGyvav=vtv9J|vh$v(GA

Chi9RL9|O|9yrChL;AFRF,<+"%9.(GyWw{7.16).

(GyWw{7.16)By+?ptOGAQGQIL;d@RF+H|qQOh|ROhL.

505



hIOGJGyARF+HGy}}z(AI<9yj9R

*vvtvvz
q
vv{GyvvAvvRFvv+vvHGyvv}vvROhL|vv#G!vvAvvtvv9dGyvvJvvQGQIGyvv}vv=vv9VvvQ<vvAvvQc_vv=vvtvv?fvv9Ryvv?|vv#Gyvv%vv(GA

<vv+vv#yvv(Ivv,GyvvRFvv9LGyvvtvvzvv+vv{GyvvgvvRd.*vvQGhMGyvvqvv9Yvv{Gyvv%vv(GFvv,G}|vvDvv{<vv+vv#16h20mm,

pvv{PG@vvGvv9hR$vvPgGyvvtvv+vv}vv?pvv{f@vv+vv9QGJGyvvJvv}vv{<vv+vv#yvv(Ivv,GyvvRFvv9L@vvtvvzvv{|vv#pvv9fvvzvv+vv?GyvvgvvRd
Gyv%v(GFv,.hvvDv+vQG

k
|v9*vTvAvgv}v{Gyv+v(eiv9RG}Qiv(ffv9|v;

k
|v9yv8v9

k
}f!v9svzv+vAv&GyvJvQGQ*v?Csv{|v#

Gyvv%vv(GAh*vvMvvqvvr<vv9yvvAvv9yvv,|vv#G!vvAvvtvv9dGyvvJvvQGQIfvv#_vvQ*vvuGyvv"vv9svvzvv+vv?.hGyvv}vvtvvOGQGyvvgvv+vv9Qj$vv(
90%CQivv(f}!vv&|vv#GyvvZvvgvv>FvvOG

k
\vv}vv9fELvv;Avvv9|vv{Gyvv%vv(GAGyvv}vv(Fvv(Opvv,GyvvqvvGvv(I.

vv}v9CfGSvAvgv}v9div9RGyvwvQ*v=vAv(f(Krypton)Chiv9RGyvR*v"v(f(Xenon)pv,pvQGZ16mm

<v+v#_v=vtvAv,RFv9L|v"vMvqv̂Lv9Yv+v?Gyv=vEGyvJvQGQj*v}vwv#Cf*vJvtvuGyvtv+v}v?Upv,IvOhO
0.8 W/m2 K.hCYvv=vvJvvB$vvPgGyvvjvv9RGJGyvvMvv9|vvzvv?Gyvv"vv9OQI|vvAvv(GpvvQIGyvv+vv(e@vvGvv9Q*vv9

k
.(Gyvv"vv9svvzvv+vv?

GyvvJvvQGQ*vv?yvvzvv%vv(GAM=0.025hyvv~Qivv(fM=0.017hyvvzvvwvvQ*vv=vvAvv(fM=0.009hyvvzvvR*vv"vv(f
M=0.005 W/m K;Gy}g+9QBS EN ISO 10456: 2007).

*vv}vvwvv#@vvJvvtvv+vvu@vvMvvqvv+vv]vv9JE\vv9pvv+vv?|vv}vv9Cvvzvv?:!vvAvvtvv9dGyvvJvvQGQI<vv{\vv9pvv?pvvQGZ$vv(GFvv,
OGLvv{!vvdvv9e@vvRFvv+vvHCvv;Cvv,.hEPGfvvzvvtvvBCpvv;eQsvv+vvtvv?|vv"vvMvvqvv]vv?Gyvv=vvEGyvvJvvQGQjOGLvv{
GyvvqvvQGivv9J*vv}vvwvv#Cf@vvMvvqvvrGyvvtvv+vv~Upvv,hIvvOGJGyvvRFvv9LGyvv}vvROhLEyvv)0.6 W/m2

K.h*=+#GyGOhd7.2Gyt+~U-valueyz(MGy}A(SbGy"}(PF,.

GyGOhd7.2Gyt+~y}"d(|9JGyARF+HGy}qQO
hGy}AgOOGya=t9JvvvvGyz(MGy}A(SbGyAtz+Oj

|"d(|?GyRF9LU-value (W/m2 K)

RF9L|qQOY9a5.8

RF9L|ROhLY9a2.8

RF9L|ROhLY9a|hi9RCQi(f2.7

RF9L|ROhLY9a|h_;AYz>|"Mq^Gy=E1.7

RF9L|ROhLY9a|h_;AYz>|"Mq^Gy=Ehi9RCQi(f1.5

RF9L|ROhLY9a|h_;Ay+#|"Mq^Gy=E1.4

RF9L|ROhLY9a|h_;Ay+#|"Mq^Gy=Ehi9RCQi(f1.2

RF9LC;C,Y9a|h_;A*#|"Mq],Gy=Ehi9RCQi(f|9yrp,GyqG(@+#0.8

RF9LC;C,Y9a|h_;A*#|"Mq],Gy=Ehi9RR*"(f|9yrp,GyqG(@+#0.4

|;Id?:

$PgGy}ga+9JL9Y?<9yRF9LGy}g+9Qj<T}x4mm|hpQGZ16mm
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|{AG}Qi(f90%

@MAzr|gO:JGy"(GpPGLA;p9
k

v=+QG
k

hpt9
k

y}(GOC_Q$9h!d9eGy="9A

hIOGJGyARF+HGy}qQi?|#Gy%(GA

yvvvzvvvAvvvRFvvv+vvvHGyvvv}vvvqvvvQZ|vvv#Gyvvv%vvv(GAGyvvvPj*vvvJvvvAvvv(jfvvvzvvv)pvvvGvvv(I2.0mmpvvvtvvvb!vvvqvvvU
|vvTvvAvv(iGyvvqvv9fvvzvv+vv?GyvvJvvQGQ*vv?GyvvPjyvv"vvdvv9eGyvvRFvv9LGyvv}vvgvv+vv9QjGyvv}vv"vvMvvqvv̂Gyvv=vvEGyvv}vv}vvzvv(A
<vv9yvvjvv9R.Ivv+vvE@vvQvvv>Cyvv(GMGyvvRFvv9LGyvvgvv9Fvv~GyvvZvv9pvv,hGyvvRFvv9LGyvv}vv"vvMvvqvv̂Gyvv=vvE*vvqvvZvv{
<vvvgvvv]vvv%vvv9fvvv#<vvvgvvv̂<vvv}vvv=vvv9fvvvOGJ|vvvwvvvQh*vvv?<vvvtvvvavvvQmm 0.5fvvvzvvv)|vvvTvvv9pvvv?20mm<vvv+vvv#
|vQGvvR$v9,h$v,:@vQiE:fv"vOGyvAvOsv+vufv#svQH.h@vAv~GyvAvMvzv+v?|v#_vQ*vupvAvJv?pv,
Gyvvvzvvv(MGyvvvOGLvvvzvvv,@vvvMvvvAvvv~<vvv{Ivvvwvvv9e<vvvTvvvOGOIsvvvavvvQ$vvv915mm.h*vvv}vvvwvvv#Cf@vvvZvvv"vvvh$vvvPg
Gyvvvv(IvvvvOGJ<vvvvJvvvvGvvvv~2.4x1.35 m,h*vvvv}vvvvwvvvv#Cf@vvvvQvvvvv>:SvvvvAvvvv=vvvvOGdGyvvvvAvvvvRFvvvv+vvvvHGyvvvv}vvvvqvvvvQO
Gy}(F(O.C|q9s+}?UGy}QvR*?yz(My%PgGy}"d(|?Gy}qQi?p%,1.4 W/m2 K.

|gO:JIqeGy"(GpPyza9s?

*vvv]vvvhGyvvv}vvvGvvvzvvvUGyvvv=vvvQ*vvvavvv9!vvv,yvvvAvvvtvvv(*vvv~|vvv"vvvdvvv(|vvv?Gyvvv"vvv(GpvvvP(BFRC) (The British

Fenestration Rating Council)Oyvvvv+vvvv;
k
yvvvvAvvvv(Yvvvv+vvvvrpvvvv9fvvvvzvvvv+vvvv?Gyvvvvavvvv9svvvv?<vvvv"vvvv9Akfvvvvzvvvv)IvvvvRe

|vgvO:J_v9sv?(WER) (Window Energy Rating Bands)yv(IvOGJGyv"v(GpvPGyvwv9|vzv?,
fvvvvzvvvv)CSvvvv9SGyvvvv}vvvvGvvvv9dA(G}pvvvv]vvvv{)hIvvvvAvvvv)Gyvvvv}vvvvGvvvv9dG(G}pvvvvtvvvvQ).*vvvvzLvvvvPGyvvvvAvvvvtvvvv(*vvvv~
<v9yvJvTv=v9fGyvGv}vh<v+v#Cv;Cv?fv(G|v{CSv9Sv+v?@v|CvQpv,COGFv%v9,h$v,:Gyvqv9fvzv+v?GyvJvQGQ*v?
yvvzvv}vvJvv9pvvdvv?fvvzvv)GyvvJvvQGQI(Gyvvtvv+vv}vv?vvvvU),hvvvTvv>GyvvJvvQGQIGyvvWvv}vvTvv+vv?(Gyvvtvv+vv}vv?vvvvg)<vv+vv#
GyvvvvZvvvvqvvvvQhGyvvvv(GIvvvvO)h\vvvv+vvvv9YGyvvvvJvvvvQGQI<vvvvAvvvvTvvvvQHGyvvvv%vvvv(GA(L-factor).h*vvvvAvvvvgvvvvz

q
vvvvuGyvvvvwvvvvTvvvv>

GyvJvQGQjGyvWv}vTv,hGyvtv+v~U<v9yv(IvOIvv9|vzv?hyv+vU<v}vTv9Iv?GyvRFv9Lpvtvb.C|v9@vTvQH
Gyv%v(GApv+v|LvPfvzv)CSv9SGyvWvQhWGyv}vAv(Svav?.h*vJvOOfvzv)CSv9S(m3/h/m2)@vJvB

\vvjvvb50<vv9Svvwvv9d,h|vv#Cvv~*ovvMvvqvv̂<vvgvv9|vv{svvOQg20yvvzvv(Yvv(dEyvv)|vvTvvAvv(ihGsvvgvv,.
h<vvgvvOPyvvx*vvJvv(dEyvv)pvv9svvOIvvQGQI|vvwvv9pvvr(W/m2 K)yvv+vv]vv9aEyvv)GyvvwvvTvv>hGyvvqvvtvvO
GyvvJvvQGQj.EfIvvRe|vvgvvO:J_vv9svv?Gyvv"vv(GpvvP|vvQ|vvRI<vv9}yvv(GfG<vvAvvOGA<vv9}Lvv]vvQGyvvjvv9|vvuA

hIvvvAvvv)G}Lvvv]vvvQGyvvvqvvv9@vvvK(C)pvvv9}Ivvv}vvvQ(F)pvvv9yvvv=vvv"vvv,(G),h$vvv,@vvvtvvv+vvvUCOGAGyvvvavvv9svvv?
G Fvvv}vvv9yvvv,yvvvzvvv"vvv(GpvvvPvvvv}vvvGvvv}vvv(Y@vvvOpvvvuGyvvvavvv9svvv?GyvvvTvvv"vvv(j(kW hour/m2/year).h@vvvtvvvOe

Gyv"v(GpvP|v#GyvJvR|v?A|vTv9$v}v?_v9sv?E*vGv9<v+v?Yvjv+vQIyvzv}v=v9!v,,pv,Iv+v#@vTv9$v~Gyv"v(GpvP
|vvv#GyvvvJvvvR|vvv?CpvvvtvvvOG

k
yvvvzvvvavvv9svvv?|vvv#|vvvQ@vvv=vvv?15vvvv+vvvzvvv(GWSvvv9fvvv,yvvvzvvv}vvvAvvvQGyvvv}vvvQ<vvvhpvvv,GyvvvTvvv"vvv?
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(15kW hour/m2/year).h*vvvTvvvAvvv"vvvOGyvvv}vvvMvvvavvvbGyvvv}vvvOfvvv(e|vvv#G@vvvJvvv9OGyvvvRFvvv9LhGyvvvAvvvRFvvv+vvvH
(Glass and Glazing Federation)Eyvv)!vv(GpvvP|vvgvv+vv9Q*vv?svv+vv9Svv%vv91.40x1.23 m|vvhfvv}vv9O

|vQvvRj*vtvTv~Gyv"v9pvPI,!v9pvPICv9<vAv?h!v9pvPI|vqvAv(Iv?yvzv]v(Ayv]v}v9fGyv}vTv9hGIpv,Gyv}vtv9Q!v?
<+#|MAzrGy}"AG9J.

EfGyvvv}vvvgvvv+vvv9QGyvvvZvvv"vvv9fvvv,yvvvzvvv"vvv(GpvvvPGyvvv}vvv"vvvRyvvv+vvv?$vvv(Ivvv9yvvv+vvv9
k

Gyvvv}vvvgvvvOd(C),hvvvv9f$vvv(
Gyvvv}vvvavvvzvvv(Hpvvv,@vvvgvvvzvvv+vvv}vvv9JGyvvv=vvv"vvv9A|vvv"vvvP

o
Gyvvvgvvv9e2010.hfvvvzvvv)vvvv{Ivvv9d,pvvv{fGyvvv}vvvZvvv"vvvgvvv+vvv#

*vvgvv}vvzvv(ffvvzvv)@vvavv(*vvQhIvvOGJPGJ|vvgvvO:JCfvvzvv)<vvTvvgvvQChyvv,Csvv{GSvvAvvGvv9<vv?yvvavvzvv=vv9J
GyvR<v9Fv#.hsvO@vJvtvu@vtvOevv=v+vQpv,|vGv9dhIvOGJGyvRFv9LGyv}vROhL,Iv+vE@v~@vav(*vQ
@vvtvv"vv+vv?Ivv9FvvRGyvvJvv9pvv?Gyvv}vv=vv9fvvOGyvvOGpvvr(Warm Edge Spacer Bar Technology)hR*vv9OI
Gyvvwvvqvv9AIGyvvJvvQGQ*vv?yvv5_vv9QGJ,EP@vvWvv}vv{Gyvv}vv(GOGyvv}vvTvvAvvgvv}vvzvv?Gyvv+vv(epvv,Gyvv}vv=vv9fvvOGJyvvOGFvv#
IvvvQGQ*vvv?h(GRP).hpvvv,<vvvgvvv̂GyvvvJvvv9:JCR*vvv{@vvvTvvvzvvv+vvvKGyvvvqvvv(:PGyvvvPjvvvv9f*vvvTvvvAvvvgvvv}vvv{
Svv9<vvtvv9

k
pvv,E_vv9QGJGyvv"vv(GpvvPGyvv}vvZvv"vv(fvv?|vv#<vv,pvv,Svv,yvvAvvJvvTvv+vv#G}OGAGyvvJvvQGQj,ivv+vvQ

CfPyxsO*tz
q

{|#|A9!?G _9Q.

*vvvjvvvzvvv>fvvvzvvv)!vvv(GpvvvPOhQGyvvvTvvvwvvv#GSvvvAvvvgvvv}vvv9dGyvvv=vvv,pvvv,Svvv,(PVC-U)hG}!vvvdvvv}vvv?
GyvMvWv=v+v?,iv+vQCfE_v9QGJG}yv(|v"v+v(ehGyvqv(:P|v9@vRGd@vJvAv{svTv}v9

k
|v%v}v9

k
|v#GyvTv(b.

<v9 \v9pv?Eyv)Pyvx,pv{fyvzv"v(GpvPGyv}vQvv=v?|v9OI,fv9OIG}yv(|v"v+v(epv,GyvMv9QLhGyvMvWv>

pvv,GyvvOGLvv{,|vv+vvRGJGyvv}vv9O@vv+vv#|vvgvv9
k

<vv}vv9pvv+vv%vv9GyvvMvvZvv9Fvv[GyvvGvv}vv9yvv+qvv?hGyvvZvv+vv9!vv?,h$vv,
@vvv}vvvzvvvxC*vvv]vvv9

k
E|vvvwvvv9!vvv+vvv?@vvvQvvvv+vvv>|vvvGvvv9dhGSvvvh|vvv#hIvvvOGJGyvvvRFvvv9LGyvvv}vvvROhLhGyvvvDvvv;Cvvv,

Gy}Jw
q

~GyTO
q

yAJT+#Gywq9AIGyJQGQ*?hGyZ(@+?.

*vvv}vvvwvvv#@vvvJvvvtvvv+vvvuCfvvvzvvv)|vvvgvvvO:JA<vvvAvvvQvvvv+vvv>C!vvvdvvv}vvv?E_vvv9QGJGyvvv=vvv,pvvv,Svvv,*vvv(
Gyvv}vvgvvRhyvv?hGyvv}vvJvvwvv}vv?|vvhRFvv9L|vvROhL<vv9SvvAvvgvv}vv9dGyvvRFvv9LG}<vv+vv̂GyvvZvv9pvv,Svv}vvx4

mmyvvv~yvvv(GMGyvvvMvvv9QFvvv+vvv?hRFvvv9Lyvvv~yvvv(GMGyvvvOGLvvvzvvv+vvv?<vvvTvvv}vvvx4mm|vvv"vvvMvvvqvvv̂Gyvvv=vvvE

|vv=vvMvv(Npvv,GyvvMvv;A,<vvavv;Ayvv+vv#hpvv(GYvv{Gyvv=vv,pvv,Svv,*vv(GyvvJvvQGQ*vv?<vv+vv"vv%vv9,|vvhpvvQGZ
<vvgvvQV20mm|vv}vvzvv(A<vvjvv9RG}Qivv(f.Ef

q
GyvvGvv}vvhGyvvAvvtvvzvv+vvOj<vv+vv#Gyvvgvv(G|vv{|vv#CFvv{

GyvJvZv(dfvzv)Gyv}vgvOd(A)Sv+vgvav,Gyv"v9pvPIGyvtv+v}v?G Fv}v9yv+v?W/m2 K 1.4 = U|vh

fvvv9|vvv{Vvvv}vvvTvvv,(G)<vvvtvvv+vvv}vvv?45.0h@vvvTvvvQH$vvv(GApvvv9fvvv{(L)<vvvtvvv+vvv}vvv?0.0 W/m2 K.C|vvv9

Gyv}vgvOdA+pv+v}vwv#@vJvtv+vtv&<v}v{Aiv9RLv9|v{pv,|vGv}v(fv?@vRFv+vHCv;Cv+v?pv,E_v9QGJ

<,p,S,|TzJ?|AgOOIGyJGQGJfz)Vw{|#PVC-U.
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Gyvvgvv;svv?<vv+vv#!vvdvv~|vvgvvO:J|vvGvvzvvUGyvv"vv(GpvvPGyvv=vvQ*vvavv9!vv,BFRChpvv9svvOGyvvJvvQGQI
GyT"(j:

|gOd\+9YGya9s?p9sOGAQGQIp,GyT"?(kW hour/m2/year)

ACv=Q|#YqQ(vT>EK9Nyza9s?)

Bvvvv10vvvvE]Gs{|#0(p9sOIQGQI\8+{)

Cvvvv20vvvvE]Cs{|#vvvv10vvvv

Dvvvv30vvvvE]Gs{|#vvvv20vvvv

Evvvv50vvvvE]Cs{|#vvvv30vvvv

Fvvvv70vvvvE]Gs{|#vvvv50vvvv

GCs{|#vvvv70vvvv(p9sO_9s?v=+Q)

*v=v+qv#GyvWvwv{7.17Gyv}vAv(SvbGyv"v}v(PFv,yv}vgvOdGyvav9sv?Chpvtv9
k

yv}vGvzvU|vgvO:J

Gy"(GpPGy=Q*a9!,.

(GyWw{7.17)s9F}?|gO:J_9s?Gy"(GpP.

509



GyRF9LGy}"Mq^Gy=EGyJQGQj

*vZv"vhGyvRFv9LGyv}v"vMvqv̂Gyv=vE|v#GyvRFv9LGyvgv9Fv~<vAvav=v+vu_v;AVvqv9a|v"vMvqv̂
Gyv=vEfvzv)SvavJv&.*v}vwv#Cf*vav=vuGyvav;AE|v9fvzv)Lvb|vAv(GYv{OGLv{pvQfGyvAvzvO*v#
<vvOQFvv?IvvQGQI650|vv8vv(*vv?,fvvzvv)Vvvwvv{_vv;AIvvQGQjYvvzvv>,ChLvv9QLGyvvMvvb<vvgvvO

@vvZvv"vv+vvhGyvvRFvv9L|vv#_vvQ*vvuGyvv=vvNGyvv}vvjvv"vvavv+vvTvv,pvv,GyvvMvv;A fvvavv9AGyvvRFvv9L_vv=vvtvv?_vv;A
CvvvDvvQyvv+vv(!vv?.h*vv}vvwvv#@vvtvvTvv+vv?GyvvRFvv9LGyvv}vv"vvMvvqvv̂Gyvv=vvEhGyvv}vvZvv"qvvhfvvzvv)GyvvMvvb,hvvvPyvvx

<vvvgvvv̂|vvv"vvvAvvvGvvv9JLvvv9QLGyvvvMvvvb,<vvvgvvvO@vvvavvv=vvv+vvvuGyvvvavvv;A.vvvvPyvvvx*vvv}vvvwvvv#@vvvavvv=vvv+vvvuGyvvvavvv;A
Gyvv}vv"vvMvvqvv̂Gyvv=vvELvv9QLGyvvMvvbfvvzvv)RFvv9L@vv}vvB@vvtvvTvv+vvAvv&|vvTvv=vvtvv9

k
.vvv}vv9Cf_vv;AGyvvTvvavvK

fz)GyMbCvDQO*}(|?h:*A]QQ<a=+g?GyJ9df"O|g9|zA&<g"9*?.

*vvgvv}vv{GyvvRFvv9LGyvv}vv"vvMvvqvv̂Gyvv=vvE<vvzf*vvgvvwvvUEyvv)OGLvv{Gyvv=vv"vv9A|vv(Fvv9JGyvvavv9svv?
GyvvJvvQGQ*vv?G}vvvDvvQ_vv(:

k
Gyvv}vvQ@vv=vvavv?<vvWvv9ivvzvv,Gyvv=vv"vv9Ah<vv}vv"vvdvv(|vv9JGyvvAvvOpvv8vv?h<vvzSvvavvKGyvvGvvOQGf

GyvOGLvzv+v?,pv,Iv+v#*vTv}vK<v}vQhQ|v(Fv9JGyvav9sv?GyvWv}vTv+v?G}svZvQ_v(:
k

Eyv)GyvOGLv{
(GyvvWvvwvv{7.18).h@vv}vvAvv[GyvvGvvOQGfGyvvOGLvvzvv+vv?_vv9svv?GyvvWvv}vvUGyvvOGLvvzvv?h@vvWvvgvv%vv9|vv#FvvO*vvO
fz)Vw{|(F9J_9s?C_(dp+J=T%9Gya;AGy}"Mq^Gy=Efz)GyRF9L.

(GyWw{7.18)By+?GyAJw
q

~p,ptOGAQGQI<9SAMOGeGyRF9LGC"Mq^Gy=E.

*v}vwv#Cf*vtvz
q
v{Gyvav;AGyv}v"vMvqv̂Gyv=vECv;Cv?CQ<v9YGyv}vwv(qfG Vvgv9fv,yv;!vAvtv9d

GyvvJvvQGQj<vv+vv#G}SvvavvKGyvv}vvAvvGvv9hQIOGLvv{|vv"vvdvv(|vv?GyvvRFvv9LGyvv}vvROhL.EfE!vvtvv9UGyvv=vvE
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pvv,GyvvRFvv9Livv+vvQGyvv}vvavvzvv,,|vv#48.0Eyvv)Csvv{|vv#16.0*ovvMvvqvv̂Gyvvtvv+vv}vv?U|vv#8.2
yvzvRFv9LGyv}vgv+v9QjGyv}vROhLEyv)7.1pv,GyvRFv9LGyv}v"vMvqv̂Gyv=vE.iv9yv=v9

k
|v9@vAv~qIv}v9*v?

GyvvvRFvvv9LGyvvv}vvv"vvvMvvvqvvv̂Gyvvv=vvvE<vvv9SvvvAvvvgvvv}vvv9yvvv&OGLvvv{hIvvvOGJGyvvvRFvvv9LGyvvv}vvvROhL.h*vvv}vvvwvvv#Cf
*vvvwvvv(fGyvvvzvvv(MGyvvvMvvv9QFvvv,pvvv,!vvvdvvv9eGyvvvRFvvv9LGyvvv}vvvROhLYvvv9pvvv+vvv9

k
,Ch*vvvwvvv(f|vvv#GyvvvRFvvv9L

GyvMv9U<v9yvTv;|v?ChGyv}vAvJvwv~<vzVvgv?GyvWv}vU.h*vgvOGyvav;AGyvJvQGQjGyv}v"vMvqv̂Gyv=vE

|vv"vv9Svv=vv9
k

yvvzvvAvvQvvv+vv>vvvAvvRFvv+vvHCvv9!vv(jpvv,Gyvv"vv(GpvvPGyvvtvv9Fvv}vv?,@vvQGhMsvv+vv}vv?<vvEGyvvavv;AGyvvZvvzvv>
Gy}"Mq^Gy=E<+#15.0hIA)20.0,hGya;AGyz+#04.0hIA)01.0.

h@vv=vvgvv9
k

yvvzvvAvvjvv+vv+vvQGJpvv,|vvAvvavvzvv=vv9JGyvvJvvqvv9Xfvvzvv)Gyvvavv9svv?CYvv=vvKGyvvRFvv9LGyvv}vv"vvMvvqvv̂
Gyvv=vvEpvv,GyvvRFvv9LGyvv}vvROhL|vvgvv+vv9Q*vv9

k
pvv,vvv{CVvvjvv9dGyvv=vv"vv9AGyvvGvvO*vvOIvvv}vv9pvv,Gyvv}vv=vv"vv)

GyT(*TQj(Swiss Rebulding)p,hSby"Of(GyWw{7.19).

(GyWw{7.19)GyARF+Hh@qZ+{y&vvvvGC=")GyT(*TQj,y"Of.
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hIOGJGyRF9LGy}ROhL

@vZv"vhhIvOGJGyvRFv9LGyv}vROhLGyv}vJvwv}v?GyvTvO
q

fv9OI<v}ov=v9fvOGJ|v#G}yv(|v"v+v(e
ChGyvqv(:PGyvQsv+vuGyvPj:*vZvOCGyvAv,@v]v~|vZvqv9IFvR*v8v+v?(Molecular Sieve)|v9Yv?

yvzvQ_v(<v?Ch$v;eGyvTv+vzv+vwv9h@vMvAv~<v}v9OI<v(yv,E*vRh<v(@v+vzv+v#(Polyisobutylene)Ch<v(yv,
*vvvv(Q*vvvvDvvvv9f(Polyurethane)Ch<vvvv(yvvvv,Svvvvzvvvvqvvvv9*vvvvO(Polysulphide)ChE*vvvv=vvvv(vvvvvTvvvv,Svvvvzvvvvqvvvv9*vvvvO

(Epoxysulphide).h*vvgvvRRGyvvMvvAvv~G}hd<vv{Ivvwvv9eCvv9!vv(j*vvAvvzyvvrivv9yvv=vv9
k

|vv#FvvRFvv+vv#|vv#
GyvTv+vzv+vwv(fyv}v"vhCj@vTvQHh*vjvav)<vjvav9AhGb(GyvWvwv{7.20).@vAvJvtvuvvqv9AIIvQGQ*v?
Cvv=vQ,yvzvAvMvqv+vr|v#G!vAvtv9dGyv=vQhOIhLvavQGyvAvwv9Cvr,<v(\vh|v=v9fvOGJyvOGFv"v+v?IvQGQ*v?
Ch|v#Gyv=v(yv+vTvAvQGyv}vTvzvK<v9}yv+vrGyvRFv9Fv+v?(GRP)|vavzv+v?<vav=vtv?Qsv+vtv?|v#G}yv(|v"v+v(e
ChGyvvqvv(:PGyvvPj:*vvZvvOCyvv}vv"vvh\vv+vv9YGyvvjvv9R.@vvtvvOeG _vv9QGJGyvvMvvWvv=vv+vv?fvvR:Fvv+vvOG

k
.

@vvTvvAvvgvv}vv{G _vv9QGJ|vv#Gyvv=vv,pvv,Svv,C!vvdvv}vv?|vvAvvgvvOOIGyvvJvvGvvQGJ|vvh@vvtvv(*vv?<vv9yvvzvvOGFvv#Ch
Gyvvqvv(:PyvvzvvAvvMvvqvv+vvr|vv#G!vvAvvtvv9dGyvvJvvQGQ*vv?.*vvGvv>Cf@vvWvvAvv}vv{E_vv9QGJG}yvv(|vv"vv+vv(ehGyvvqvv(:P
vvv(GSvvQyvvzvvJvvQGQIyvvzvvAvvMvvqvv+vvr|vv#LvvavvQGyvvAvvwvv9CvvrGyvvTvvavvJvv,h\vv+vv9YGyvvwvvDvv+vvQ|vv#GyvvJvvQGQI.
*vv=vv+vv#GyvvGvvOhd7.3Gyvvgvv;svv?<vv+vv#svv+vv~Uyvvzvv(MGyvv}vvQvvvRjhyvvzvv"vv9pvvPIvvvzvv%vv9pvv,fvv+vv"vv9J|vv#
C!d}?<{_9QGJLW>h<,p,S,*(hCy(|"+(ehp(:P.

(GyWw{7.20)hIOIRF9L|ROhL@tz+O*?.
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GyRF9LGy}AJw~p,CVg?GyW}U

*vvAvv+vvKGyvvRFvv9LGyvv}vvAvvJvvwvv~pvv,CVvvgvv?GyvvWvv}vvU|vvQhQG
k

|vvgvvO:
k
yvvzvv]vv(Ahyvvzvvavv9svv?GyvvJvvQGQ*vv?

<vv9yvv}vvtvv9Q!vv?|vvhGyvvRFvv9LGyvvZvv9pvv,<vv9yvvTvv}vv9vvv?!vvqvvTvv%vv9(GyvvWvvwvv{7.21).hCvv}vv?vvv(OhYvvqvv,*vvJvvOO
vvv}vv+vv9JGyvv]vv(AhGyvvJvvQGQIGyvv"vvTvv=vv+vv?GyvvAvv,@vv}vvQpvv,yvv(MhGIvvO|vv#RFvv9L|vvgvv+vv#(|vvDvv9d:49/58

yvvzvvRFvv9LGyvv=vvQh!vvRj<vvTvv}vv9vvv?6mm),h*vv}vvwvv#Q<vvbPyvvx|vvhGyvv}vvgvvavv+vv9JGyvv}vvwvv9pvv8vv?GyvvMvv9Yvv?
<vv9yvvRFvv9LGyvvgvv9Fvv~GyvvZvv9pvv,(87/83yvvzvvRFvv9LGyvvZvv9pvv,<vvTvv}vv9vvv?6mm).h|vv%vv}vv9*vvwvv#,pvv{f
GyvvRFvv9LGyvv}vvAvvJvvwvv~pvv,CVvvgvv?GyvvWvv}vvU*vvTvvAvvgvv}vv{OGFvv}vv9

k
|vv#\vv}vv#hIvvOGJGyvvRFvv9LGyvvgvv9Rd

(IGU),hfvzv+v&pv{fG!vAvtv9dGyv]v(AhGyvJvQGQIG Fv}v9yv,*vgvO|v(GYvqv?|v%v}v?(GyvGvOhd7.4).
C|v9_vQ*vtv?GyvAvJvwv~<vzVvgv?GyvWv}vUpv%v,|vR*vH|v#G|vAvZv9UGyvJvQGQIhG!vgvwv9Sv%v9fv#Gyvzv(M
GyvvvMvvv9QFvvv,|vvv#hIvvvOGJGyvvvRFvvv9LGyvvvgvvv9Rd.h*vvvAvvvTvvv=vvv>G|vvvAvvvZvvv9U<vvvgvvv̂G Vvvvgvvv9YGyvvvWvvv}vvvTvvv,
GyvTv9svbfvzv)Gyvzv(MGyvMv9QFv,pv,@vTvMv+v#GyvRFv9L.hfv"vOFvP*v=vOOGyvRFv9LGyvJvQGQIGyv}v}vAvZv?
<vv9@vvGvv9gGyvvMvv9QLfvv}vv(|vv9

k
<vvqvv]vv{IvvQvvv?Gyvv%vv(GA.vvvPyvvx*vvgvvwvvUGyvvzvv(MGyvvMvv9QFvv,|vv#hIvvOI

GyvvRFvv9LGyvvgvv9Rd<vvgvv̂Gyvvavv9svv?GyvvWvv}vvTvv+vv?<vv9:fvvAvv}vv9Ofvvzvv)Cj_vv;A|vvavv=vvufvvzvv)LvvbGyvvAvvZvv"vv+vvh
pvv,CCvv"vv9Afvv}vvzvv+vv?@vvgvv(*vv~GyvvRFvv9LCh<vv}vvgvv9yvvGvv?GyvvTvvavvK<vvQP

q
Gyvvavv;A<vvgvvOGyvvZvv"vvh.*vvwvv(fGyvvRFvv9L

Gyvv}vvAvvJvvwvv~pvv,CVvvgvv?GyvvWvv}vvUfvv9OIQ|vv9OjGyvvzvv(fCh<vvQh!vvR*vv9
k

ChCLvv]vvQChCRQbChpvv]vv+qvv9
k
.

hsvvO*vvtvvTvv)Ch*vvZvvqvvK|vv#CFvv{G:SvvAvvgvv}vv9dpvv,Gyvv}vv"vv9_vvuGyvvMvvavvQI.C\vvrEyvv)Pyvvx,*vv}vvwvv#
R*vv9OIpvv9fvvzvv+vv?hIvvOGJGyvvRFvv9LGyvv}vvROhL<vvAvvQvvv+vv>SvvAvv9FvvQIvv9Fvv=vv?yvvzvv]vv(AChIvvGvv><vvWvvqvvQGJ

(Louvers)@vAvJvwv~pv,Gyv]v(A.Cv}v?C!vdv}v?@vTvAvMvOeGyvTvAv9FvQGyvqv+v"v+vTv+v?GyvAv,*v}vwv#GyvAvJvwv~
pvv+vv%vv9|vvjvv"vvavv+vvTvv+vv9OGLvv{hIvvOGJGyvvRFvv9LGyvv}vvROhLGyvv}vvMvvAvv(|vv?PGJGyvvTvv}vv9vvv?18Ch20mm.

vvvPyvvx*vvAvv(GpvvQGyvvqvv+vvzvv~Gyvvgvv9vvvU}Vvvgvv?GyvvWvv}vvU<vvOQFvv9JhSvv}vv9vvv9JhCyvv(Gf|vvMvvAvvzvvqvv?@vv;Fvv~
GyARF+HGyt9F~.

(GyWw{7.21)f}{GyRF9LGCAJw~p,CVg?GyW}Up,hIOIGyRF9LGCROhF?.
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GyAJw
q

~p,GyZ(J

*vvAvvzCvvQ|vvTvvAvv(i@vvMvvqvv+vvrGyvvZvv(Jpvv,GyvvAvvRFvv+vvH<vvwvvAvvzvv?GyvvRFvv9Lh|vvOi@vvTvvQqHGyvv%vv(GA
Ivv(dpvvAvvJvv9JG \vv9AI.*vvAvv=vvhfvvRdGyvvZvv(Jpvv,GyvvRFvv9LGyvv}vvqvvQOsvv9!vv(fGyvvwvvAvvzvv?,EPEf
|vv]vv9fvvqvv?Svv}vv9vvv?GyvvRFvv9L@vvMvvq

x
vvr|vv#G!vvAvvtvv9dGyvvZvv(J<vv"vvTvv=vv?4O*vvTvv+vv=vv{@vvtvvQ*vv=vv9

k
.*vvAvvGvv9hH

GyvvRFvv9LGyvv}vvtvvTqvv)hGyvv}vv"vv}vvbhGyvv}vvTvvz
q
vvxvvv9yvvRFvv9LGyvvgvv9Oj<vv9yvvTvv}vv9vvv?!vvqvvTvv%vv9,ivv+vvQCf

GyvvRFvv9LGyvvZvvqvv+vvJvv,Gyvv}vv=vv"vv,fvvzvv)_vv=vvtvv?1mm|vv#Gyvv=vv(yvv,|vv+vvAvv+vv{|vv+vvAvv9vvvQ*vv;JCh_vv=vvtvv?
<vv+vv"vv+vv?Svv}vv+vvwvv?|vv#Gyvv=vv(yvv,pvv+vv"vv+vv{<vv(@vv+vvQGd(_vv=vvtvv?hGIvvOICh_vv=vvtvvAvv9fvvv{|vv"vv%vv}vv94.0mm)

*v}vzvxLvZv9Fv[fvRdYv(@v,|vJvTv"v?.C|v9Gyvav=vtv9JGyv=v+v"v+v?GyvzvOGFv"v+v?,}!v%v9|v(GOyv+v"v?,
pvAv=vOdG:SvAvGv9<v?GyvAvQOO*v?yvzv(MGyv}vQvv><v9yv}vtv9Q!v?|vhGyv(Rf!vqvTv&|v#GyvRFv9LGyvgv9Oj
h@}A[vPyx<g^_9s?GyZ(J.

GyGOhd7.3Gyg;s?Gy"}(PF+?<+#G:!At9dGyJQGQj
p,Gyz(MGy}QvRjhGy"9pPI<w9|z%9

!(YG _9QLW>Npvvvvvvvvv,Svvvvvvvvv,vvvv

*(PVC-U

Cy(|"+(ep(:P

p9Y{GyRF9L((mm))16161620

Gyvvvtvvv+vvv}vvv?Uyvvvzvvvzvvv(MGCQvvvvRj(W/

m2 K)

2.12.12.12.1

hIOI|g+9Q*?(W/m2 K)8.17.19.14.2vvvv9.1

hIOIf9y+?G}OGA(W/m2 K)5.14.15.1*4.2vvvv7.1**

|;Id9J:

vvvv<ovv"vv+vvBGyvvtvv+vv}vv?Uyvvzvv"vv(GpvvP<vv{_vv9Q|vv#GyvvMvvWvv>hGyvv=vv,pvv,Svv,vvvv*vv(hG}yvv(|vv"vv+vv(e
fvvvvzvvvv)GyvvvvJvvvvGvvvv~Gyvvvvtvvvv+vvvv9Svvvv,23.1&48.1m|vvvvhfvvvv}vvvv9O|vvvvQvvvvvRj,!vvvv9pvvvvPICvvvv9<vvvvDvvvv?hG}LvvvvQi
|qA(I?.

vvvv@vvGvv}vvhGyvv(IvvOGJ<vv+vv#GyvvRFvv9LGyvv}vv"vvMvvqvv̂Gyvv=vvEGyvv}vvavvzvv,<vvavv;Ayvv+vv#(05.0)

hi9RCQi(f|9yr90%.

vvvvyz(IOGJGyg9y+?G}OGA|=9fOGJyJ9p?|JT"?.
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vvvv!(GpPG}y(|"+(e!J+q?|hp9Y{<(y+9|+OIQGQj.

vvvv@vvAvvavvz
q
vv>C!vvdvv}vv?Gyvv=vv"vv9AGyvvGvvRALhSvvavv,Cfvvdvv}vv,yvvzvvtvv+vv}vv?U2.2yvvzvv}vvgvvOfh0.2

yzMW>hGy=,p,S,vvvv*(.

**TAg}{p9Y{20mmhGyt+}?Uyz(MGy}QvRjW/m2 K 1.18

***TAg}{pG(I8mmvQ*=A(fCh6mmR*"(f.

GyGOhd7.4LZ9F[GyRF9LGy"}(PF,Gy}AJw~p,CVg?GyW}U

Gyz(f@Q|+RGCZ"h|QhQ*?Gy](AG!vvvvvvvvvgvvvvvvvvvwvvvvvvvvv9Svvvvvvvvv+vvvvvvvvv?

Gy](A

G!vvvvAvvvvtvvvv9dGAvvvvQGQI

<vvvvvvvvvvvvvv9 Vvvvvvvvvvvvvvvgvvvvvvvvvvvvvv9Y

GyW}T,

|g9|{GyAdz+{

CL]Q75/790.670.120.480.55

<Qh!R49/580.440.080.480.55

Q|9Oj43/580.390.070.460.53

CRQb50/270.500.190.280.33

p],50/300.490.390.310.36

Y9p,70/400.700.100.430.49

Y9p,30/170.300.260.190.21

RFvvvvvvvv9Lfvvvvvvvv9Fvvvvvvvv~

Y9p,!d9|,

0.870.080.830.95

|vvv;Ivvvdvvv?:6mmRFvvv9L|vvvAvvvJvvvwvvv~pvvv,CVvvvgvvv?GyvvvWvvv}vvvU,16mmpvvvQGZh6mm

y(MRF9LOGLz,!d9|,

*vGv>Cf*v=v"v)GyvRFv9LGyv}vROhLGyvgv9RdyvzvZv(J,|v#|vwv(!v9JRFv9Fv+v?|vMvAvzvqv?
GyvvvTvvv}vvv9vvvv?<vvv"vvvTvvv=vvv?30%fvvvzvvv)G}svvv{yvvvzvvvAvvvMvvvqvvv+vvvr|vvv#GyvvvQ!vvv+vvv#Gyvvv}vvvAvvvgvvv9_vvvr(Sympathetic

Resonances),h@vvgvvO
q

GyvvTvv}vv9vvv?6mmh10mmpvv9fvvzvv?.hIvv+vvE*vvavvzvv>GyvvAvvMvvqvv+vvr|vv#
G!vvvvAvvvvtvvvv9d\vvvvGvvvv+vvvvHGyvvvvwvvvv;e(630-200$vvvv+vvvvQ@vvvvR)@vvvvTvvvvAvvvvMvvvvOehIvvvvOGJGyvvvvRFvvvv9LGyvvvv}vvvvROhL

Gyvv}vv}vvzvv(AI<vv%vv+vvwvvTvv9pvvzvv(QG*vvOGyvvwvv=vvQ*vvB(Sulphur Hexafluoride),hyvvwvv#Pyvvxyvv+vvUpvv,
|vvZvvzvvJvv?@vvMvv}vv+vvOIvvQvvv?Gyvv}vvQhQhivv+vvQ$vv9|vv#G}Yvv(GJGyvv}vv"vvMvvqvv]vv?GyvvAvvQOOpvv,Gyvv}vvGvv9d
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200vvvv250$vvv+vvvQ@vvvR.vvvv}vvv9Cf$vvvPG*vvvgvvvOwGyvvv+vvv(eivvv+vvvQ|vvv"vvv9Svvv><vvv+vvv8vvv+vvv9
k
.EP*vvvAvvv~E!vvvWvvv9AhIvvvOI

RFvv9L|vvROhLfvv9yvv+vv?G}OGA!vv}vv(PFvv+vv?,@vvgvvavv,Gyvvtvv+vv}vv?U3.1h@vvMvvqvvrGyvvZvv(J<vv}vvtvvOGQ

35O*vvTvv+vv=vv{,|vv#RFvv9LYvvqvv+vvJvv,Svv}vvwvv&4.6mm|vvhpvvQGZfvvQ\vv&5.15mm|vv}vvzvv(A
<vvjvv9RCQivv(fhyvv(MOGLvvzvv,<vvTvv}vvx4mm|vv#RFvv9LGyvv}vv"vvMvvqvv̂Gyvv=vvE.hyvvR*vv9OIGyvvgvvRd
GyvvvvZvvvv(@vvvv,*vvvvavvvvzvvvv>@vvvvQcpvvvvQGZ$vvvv(GFvvvv,<vvvvgvvvvQV100mmfvvvvzvvvv)G}svvvv{,|vvvvhCfGyvvvvqvvvvQGZ
G:svAvZv9OjGyv}vDv9yv,$v(200mm.h*vGv>Cf@v=vav#Fv(G!v>pvAvJv?Gyv"v9pvPI<v}v9OI|v9Yv?
yvzvZv(Jvvzyv(GMG}yv+v9ayvzvAvMvqv+vr|v#GyvZvOiG:$vAvRGRjpv,GyvqvQGZGyv%v(GFv,.h*vGv>
Cf*vvwvv(fGyvvqvvQGZGyvv%vv(GFvv,|vvJvvwvv~GyvvTvvOhpvvAvvJvvAvv9G \vv9AI|vvjvvzvvtvv?<vvz!vvdvv}vv?Esvvqvv9d|vvAvvgvvOOI
Gyvvv"vvvtvvv9WhSvvvOGOGJsvvv9<vvvzvvv?yvvv;!vvv]vvvjvvv9W.hEfCjpvvvGvvv(I$vvv(GFvvv+vvv?|vvvgvvv9Oyvvv?1%|vvv#|vvvTvvv9Ivvv?
Gy"9pPI*}w#Cf@Mqr|#p9fz+?GygRdGyZ(@,<}tOGQ10O*T={.

GyRF9LGy}z(fGy}az,<9y}+"9

*vvv}vvvwvvv#Cf@vvvZvvv"qvvvhCyvvv(GMGyvvvRFvvv9LGyvvv}vvvjvvvWvvv)ChVvvv=vvv&GyvvvWvvvqvvv9aGyvvv}vvvavvvzvvv+vvv?<vvv9yvvv}vvv+vvv"vvv9
Gyvv}vvTvvAvvgvv}vvzvv?pvv,GyvvGvvOQGfGyvvJvv9Fvv=vv?<vvJvv+vvE@vvAvv}vv9Vvv)Ch@vvAvv=vv9*vv#|vvhGyvv}vvTvv9Ivv9JGyvvRFvv9Fvv+vv?
Gyvvv}vvvAvvvJvvvwvvv}vvv?pvvv,\vvv(AGyvvvWvvv}vvvUGyvvv}vvvQFvvv,.h*vvvZvvv"vvvh$vvvPGGyvvvRFvvv9L|vvv#GyvvvRFvvv9LGyvvv}vvvtvvvTvvv)
<vvvv9yvvvvJvvvvQGQIyvvvv}vvvvtvvvv9h|vvvv?GyvvvvZvvvvOeChGyvvvvZvvvvO|vvvv9JGyvvvvJvvvvQGQ*vvvv?,h*vvvv}vvvvwvvvv#Cf*vvvvwvvvv(f|vvvvqvvvvQOG

k
Ch

|vvROhFvv9
k

,|vvhfvv9Rd|vvAvvwvv9|vv{|vv#G}yvv+vv9aGyvvRFvv9Fvv+vv?ChQivv(IfvvRd|vv#Gyvv=vv(yvv,*vv(Q*vvDvv9f
hE!vv%vv9AOGLvvzvv,.h@vvwvv(fG}yvv(GM|vvzvv(!vv?Cvv9<vvAvv?G}yvv(Gfh|vvtvv9h|vv?yvvzvvMvvOT,vvv}vv9*vv}vvwvv#Cf
@Z"h|#GyRF9LGyg9OjGy=T+bChGy}a=(YV=w+q9

k
ChGyRLQp,.

GyRF9LG:LAZ9Y,

RF9LGy}QGs=?hI+OG:@G9g
fvvv"vvvO|vvv9*vvvwvvv(f$vvv"vvv9c\vvvQhQIyvvvzvvv}vvvQGsvvv=vvv?ivvv+vvvQGyvvv}vvvQFvvv+vvv?*vvv}vvvwvvv#@vvvQvvvv+vvv>RFvvv9L|vvvQBI

yvvzvvQD*vv?|vv#Fvv9!vv>hGIvvO.hyvvzvvJvvqvv9Xfvvzvv)GyvvMvvZvv(Yvv+vv?*vvGvv>Cf*vvwvv(fGyvv}vvQGsvv>pvv,
|vTvAv(iE\v9AICsv{|v#E\v9AIGyvGv%v?Gyv}vQGs

n
v=nv?<v}vtvOGQGyvTwv=vhhCf*vQ@vOj|v;<vUsv9@v}v?.

h*v=vOhRFv9LGyv}vQGsv=v?Gyv(Iv+vOG:@vGv9g|v#GyvGv%v?Gyv}vQGs
n
v=nv?|vQBI_v=v+vgv+v?.h$v(|vAv(GpvQ|v#

GyRF9LGy}zOfChGy}tT)ChGyZq+J,.

RF9LGy}QG*9

*vvZvv"vvhRFvv9LGyvv}vvQG*vv9Gyvv}vvgvv+vv9Qj<vvAvvQSvv+vv>pvv+vvzvv~Qsvv+vvu|vv#Gyvvqvv]vv?vvv+vv}vv+vv9Fvv+vv9
k

fvvzvv)
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GyvvRFvv9LGyvvgvv9Fvv~|vv#|vvJvv9yvv+vv{|vv9Fvv+vv?}|vv;MGyvvqvv]vv?hGyvv"vvJvv9S.Cvv~*ovvJvv}vv)PyvvxGyvvqvv+vvzvv~
<vvO$vv9f|vv#_vv=vvtvvAvv+vv#Ch<vvavv=vvtvv?|vv#GyvvzvvOGFvv#.hCvv}vv?@vvavv(*vvQIvvO*vvE !vvAvv9LGyvv}vvQG*vv9<vvAvvQSvv+vv>
<vvMvv9Qvvv+vv}vv+vv9Fvv,pvv,CCvv"vv9A@vvZvv"vv+vvhGyvvRFvv9LGyvvgvv9Fvv~.h*vv"vvAvvHRFvv9LGyvv}vvQG*vv9<vvAvvavv=vv+vvu_vv;A|vv#
Cvv;K_vv=vvtvv9JSvv+vvzvv+vvwvv(f-Svv+vvzvv+vvwvv9-Svv+vvzvv+vvwvv(ffvvzvv)LvvbG !vvAvv9L,pvv+vvgvvavv,|vvqvvgvv(d
Gyvvvv}vvvvQBI!vvvvAvvvv+vvvvGvvvv?GyvvvvAvvvvOGLvvvv{Gyvvvv=vvvvZvvvvQj(Optical Interference).vvvvv}vvvv9EfRFvvvv9LGyvvvv}vvvvQG*vvvv9
Gyvvv}vvvZvvv"vvvhfvvvzvvv)$vvvPGGyvvv"vvvJvvv(Csvvv{fvvvQ\vvv?yvvvzvvvAvvvO$vvv(Qh*vvv}vvvwvvv#Cf*vvvtvvvTvvv)hCf*vvvZvvvqvvvKhCf
*J")Ch*JOH<T%(y?CvDQ|#RF9LGy}QG*9Gyg9Oj.

GyRF9Li+QGyg9vU

Ef|vgv9yvGv?GyvRFv9LGyvgv9Fv~Gyv}vgv+v9QjsvO@vMvqvrG:!vgvwv9Sfv#SvavJv&|v#09.0

Eyv)025.0,pvAvR*vO|v#!vqv9P*vAv&(Transmittance).Iv+vE*vav=vuGyvav;A<v9yvAvTv9hjfvzv)
vvv;hFvv%vv,GyvvRFvv9L.h|vvhC!vv&*vvTvvAvvgvv}vv{pvv,|vvgvvdvv~G}Ivv(GdyvvJvv}vv9*vv?G}fvv}vv9dGyvvqvv"vv+vv?E:
C!v&*v}vwv#Cf*vTvAvgv}v{yv"v(GpvPGyvgvQVGyvOGLvzv+v?hGyvJv(GFvRGyvqv9Yvzv?,hvvPyvxyvzvAvMvqv+vr
|vv#G:!vvgvvwvv9Svv9JGyvv}vvAvvgvvOOIfvv#Svvavv(MhIvvOGJGyvvRFvv9LGyvv}vvROhL,Ivv+vvE*vvGvv>Cf
*w(fv;y(I,GyRF9Li+Qf9vT+#.

RF9LG !PGQ(GyA"=+&)

\v}v#|v"vdv(|v?G !vPGQ\vOGyvOLv;A*v}vwv#GSvAvgv}v9dGyvRFv9LGyv}vJvAv(jfvzv)OGQI
LvvRpvv+vv?Chfvvzvv)SvvzvvTvvzvv?|vv#G}Svv;cGyvv}vvTvvAvvtvv+vv}vv?@vv"vvWvvbfvv"vvOG!vvwvvTvv9QGyvvRFvv9L.hfvv9OI

@vO|vHOGQI@v(Yv+v{RFv9LG !vPGQ\v}v#GyvRFv9LGyvZvqv+vJv,|v#Gyv(Fv&GyvOGLvzv,yvzvav=vtv?
GyvvMvv9QFvv+vv?,Ch@vvDvv=vvBfvvzvv)Gyvv(Fvv&GyvvOGLvvzvv,yvvzvv(MGyvvRFvv9LGyvv}vvtvvTqvv)GyvvMvv9QFvv,pvv,!vvdvv9e
GyRF9LGy}ROhL.

GyRF9LGyZq+J,G6|#Gy}Opzv%Q<9F+9
k

*vvJvvAvv(jGyvvRFvv9LGyvvZvvqvv+vvJvv,G6|vv#Gyvvtvv9<vv{yvvzvvAvvOpvv8vv?<vv9yvvwvv%vvQ<vv9Afvvzvv)CSvv;c!vv9svvzvv?
Qpvv+vvgvv?*vv}vvwvv#hYvvzvv%vv9<vv9yvvwvv%vvQ<vv9Afvv"vvO|vv9*vvwvv(fCvv}vv?LvvavvQ@vvwvv9Cvvrfvvzvv)GyvvRFvv9L.hEf

G:SvAvMvOG|v9JGyvAvtvzv+vO*v?yv%vPGGyvRFv9L$v,pv,Gyv}v"v9_vuPGJGyvQ_v(<v?Gyvgv9yv+v?vvzIv(GV

GyvvTvv=vv9Ivv?hGyvv}vvavv9<vvNhG}SvvavvKGyvvRFvv9Fvv+vv?,hLvv9Yvv?fvv"vvO|vv9*vvwvv(f$vv"vv9cpvvQhsvv9Jvvv=vv+vvQI
<v+v#OQFv9JGyvJvQGQIGyvOGLvzv+v?hGyvMv9QFv+v?.vv}v9*vQGhMGSvAv%v;cGyvav9sv?<v+v#100w/m2

pvvv,Gyvvv}vvv"vvv9Rdh500w/m2
pvvv,GyvvvAvvvavvv=vvv+vvvtvvv9JGyvvvZvvv"vvv9fvvv+vvv?GfvvvAvvv}vvv9OG

k
fvvvzvvv)VvvvQhWGyvvv(Svvvb

GyOGLz,hVQhWGy}J+bGyM9QF,.
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GyRF9LGy}ROhLGyz(f

yvvzvvRFvv9LGyvv}vvROhLGyvvzvv(fSvvzvvTvvzvv?|vv#_vv;AGJG}vvv9Svv+vvOGyvv}vvgvvO!vv+vv?GyvvAvv,@vvJvvOK
|vvdvv9$vvQ@vvOGLvv;J<vvZvvQ*vv?.h*vvAvvTvv=vv>Pyvvxpvv,G!vvtvvTvv9eGyvv]vv(AGyvv(GQOEyvv)Cyvv(GfGyvvavv+vvr
GyvvvAvvv,@vvv"vvvgvvvwvvvUCh@vvv"vvvqvvvP<vvvJvvvTvvv>RGh*vvv?hQhOGyvvv]vvv(A.h*vvv}vvvwvvv#G pvvv9OI|vvv#$vvvPGGyvvvqvvvgvvv{
yvvAvv(yvv+vvO!vv}vv9PL|vvzvv(q!vv?|vvDvv+vvQI@vvMvvAvvzvvr|vvhGLvvAvv;aIvvQvvv?vvv{|vv#GyvvWvv}vvUhGyvv"vv9cvvQ.Cvv}vv?
|9OIhGIOI@"AH|G9:

k
|#Cy(Gfs(Ss

o
RM|#G}RQbEy)G}QF(G!,p9y="qTG,.

GyRF9LGy}w(qQhGy}AwTqQ

*vvAvvzy
q
vvrGyvvRFvv9LGyvv}vvwvv(qQ|vv#|vvZvvqvv(pvv?|vv#C!vvZvv9aGyvvwvvQGJGyvvRFvv9Fvv+vv?<vvtvvavvQ4Eyvv)

8mm|vvDvv=vvAvv?fvvzvv)RFvv9L|vvtvvTvv)|vvgvv+vv9Qjh|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9dfvvzvv)GyvvGvvOQGfGyvv}vv}vv+vvRI
(Feature Walls)hGyvvvGvvvOQGfGyvvvqvvv9Yvvvzvvv?hG}Svvvtvvvr.*vvv}vvvwvvv#Cf@vvvwvvv(fC!vvvZvvv9aGyvvvwvvvQGJ

hGyvRFv9LG}Sv9SYv9pv+v?Ch|vgv+v9Q*v?Ch|vzv(!v?@vtvzv+vO*v?.C|qv9GyvRFv9LGyv}vAvwvTqvQpv%v(|v9OI
|vv}vv+vvRIC*vv]vv9

k
@vvZvv"vvh|vv#_vv=vvtvv?RFvv9L|vvtvvTvv)<vv+vv#_vv=vvtvvAvv+vv#|vv#GyvvRFvv9LGyvv}vvzvvOf.*vvgvv9yvvH

GyvRFv9LGyvZvqv+vJv,<vgvOGyvZv"vh<v5yv?@vAvTv=v>pv,@vwvTv+vQ_v=vtv?GyvRFv9LGyv}vtvTv)yvzvJvZv(d
fz)Gy}d%QGyG}9y,Gy}Qi(H.h$(|A(pQp,|G9d|#G}y(GfhE!%9AGy}QG*9.

GyRF9LGy}]9Oyz=wA+Q*9

*vvtvvAvv{$vvPGGyvvRFvv9L|vvgvvdvv~Gyvv=vvwvvAvv+vvQ*vv9GyvvAvv,@vvtvvhfvvzvv)SvvavvJvv&.h*vvQFvvhPyvvxEyvv)
hFvv(OC*vv(!vv9JGyvvqvv]vv?pvv,Gyvvavv=vvtvv?GyvvTvvavvJvv+vv?|vv#GyvvRFvv9L.EP@vvAvvqvv9fvv{E*vv(!vv9JGyvvqvv]vv?|vvh
Gyv=vwvAv+vQ*v9h@vDv=vbGSvAvtv;HG!vtvTv9|v%v9(Division Metabolism).hyv%vPGGyv"v(Y|v#GyvRFv9L
E|vwv9!v+v?@vMvqv+v̂fvOOIv9:JGyvgvOhiGyv=vwvAv+vQ*v?Gyv}vwvAvTv=v?|v#Gyv}vTvAvWvqv+v9JhGyvAv,@vgvOq

Gy+(e|Wwz?YJ+?|gtOI.

GyRF9LGy(Gs,|#G Vg9YGyw%Q_+T,

*vv}vvwvv#Cf*vvTvvAvvgvv}vv{$vvPGGyvvRFvv9LyvvJvv}vv9*vv?CFvvRGAGyvv}vv=vv9!vv,GyvvAvv,@vvJvv(j|vvgvvavv+vv9J
|vvMvvR!vv?|vvjvv"vvavv+vvTvv+vv9

k
|vv#GyvvAvvMvvQ*vv>Gyvvgvvqvv(jChGyvv}vvAvvgvv}vvO|vv#_vvQ*vvuGyvvJvvtvv(dGyvvwvv%vvQ<vv9Fvv+vv?

GyvvMvv9QFvv+vv?.hyvvAvvJvvtvv+vvuG}|vv#G}svvZvv)*vvGvv>Cf@vvwvv(fGyvvavv=vvtvv9JGyvv"vv9svvzvv?yvvzvvwvv%vvQ<vv9AOGLvv{
GyvvRFvv9LGyvv}vvQvvv>fvvzvv)@vv}vv9Svvv%vvQ<vv9Fvv,|vvJvv+vvavv,@vv9e|vvhG _vv9QGJGyvv}vvgvvO!vv+vv?yvvzvv"vv9pvvPI
hIoGo>(Screening)CSaKGyGOQGfGy}J+a?.
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GyRF9LGy(Gs,|#CVg?EvU

*vvJvvAvv(j$vvPGGyvvRFvv9Lfvvzvv)70%ChvvvTvv+vvOGyvvQYvv9U,GyvvPj*vv"vvAvvHIvvGvv9<vv9
k

|vv%vv}vv9
k

\vvvOG Vvvvgvvv9YGyvvv}vvv|*vvv#(Ionising Radiation).yvvv%vvvPGGyvvvRFvvv9Lyvvv(fGyvvvwvvv%vvvQ|vvv9f<vvvqvvv]vvv{
|vJvAv(GgGyvgv9yv,|v#GyvQYv9U.yvzv(MhGIvO<vTv}v9vv?6mm|v#$vPGGyvRFv9LCCvQIvGv>
|vv#G}Vvvgvv?EvvvU(X-ray)hEVvvgvv9Yivv9|vv9(Radiation)*vvgvv9Od@vvzvvxGyvvAvv,*vv(pvvQ$vv9yvv(M
|#GyQY9US}w&2mm.

GyRF9LGy}(y
q

OyzZ(J

GyvvAvvQpvv+vv"vv(dvvvvvO(Terfenol-D)|vv9OI|vvAvvqvv9fvvzvv?|vvjvv"vvavv+vvTvv+vv9
k

(Magnetostrictive)@vvAvv}vvO
q

O

h@vvAvvtvvz
q
vv[<vvTvvQfvv?fvv"vvO|vv9@vvTvvAvvJvvE<vvJvvtvv{|vvjvv"vvavv+vvTvv,pvvAvv"vvAvvHsvv(Ipvv+vvR*vv9Fvv+vv?vvv=vv+vvQI.pvv{PG@vv~q

hYvv{Fvv%vv9R|vv9*vvJvvAvv(jfvvzvv)|vv9OIGyvvAvvQpvv+vv"vv(dvvvvO<vvTvvavvKRFvv9LC|vvzvvUhivvPjGyvv"vvdvv9e
<vv}vvOLvv{Yvv(@vv,pvvTvv+vv%vvAvvRyvv(MGyvvRFvv9L<vvzvvv}vvzvv&hvvvz!vv&|vvwvv=qvvQYvv(J,h<vv9yvvAvv9yvv,*vv}vvwvv#
@vvJvv(*vv{hGFvv%vv9JCj|vvJvv{Eyvv)|vvwvv=vvQGJYvv(J|vvJvvOCvv?|vv#Lvv;dCSvvavvJvv%vv9Yvv(@vv9

k

|vv(IvvOG
k

*vv}vvwvv#GyvvAvvJvvwvv~pvv+vv&Ch@vv(|vv9@vv+vvwvv+vv9
k

,<vvJvv+vvE*vvwvv(fCfvvzvv)|vv#|vvTvvAvv(i\vvGvv+vvH
GyvvWvv9QYGyvvPj*vvAvv~q|vvQGsvv=vvAvv&,h<vvPyvvx*vvAvv~q@vvGvv"qvv>GyvvAvvzvv(KGyvvZvv(@vv,.hEPGh\vvhFvv%vv9RGf
<vv(\vvh|vv"vv9Svv>pvvTvv(a*vv(yvvOGfYvv(@vv9

k
|vvGvvTqvv}vv9

k
(Stereo Sound).@vvgvv}vv{GyvvAvvGvv%vv+vvRGJ

Gyvv}vvAvvqvv9fvvzvv?|vvjvv"vvavv+vvTvv+vv9
k

<vvavvQ*vvtvv?|vv}vv9Cvvzvv?fvvzvv)CjSvvavvK|vvTvvAvv(Yvvzvv>vvvTvvavvK_vv9hyvv?Ch

SvvavvKfvv}vv{ChCSvvavvKGyvvGvvOQGfGyvvqvv9Yvvzvv?GyvvZvvzvv=vv?.Yvv+vvjvvBGyvvAvvTvv}vv+vv?@vvQpvv+vv"vv(dvvvvO|vv#
CSvv}vv9A|vvgvv9OfGyvvJvvO*vvO(Iron)hGyvvAvvQ<vv+vv(e(Terbium)hGyvvO*vvTvv=vvQhSvv+vv(e(Dysprosium)

GyA,@Z"h|"%9.

GyRF9LGy}RhO<Z}9eC"9F,<9fEyz](A(y+O)

@v(\vhGyvZv}v9|v9JGyvDv"v9Fv+v?Gyv=v9fvDv?yvzv]v(A(Gyvzv+vOGJ)<v+v#yv(Iv,RFv9Lh_v=vtv?<v+v"v+v?
|vv#Gyvv=vv,pvv,<vv,,h*vv}vvwvv#E\vv9A@vv%vv9<vv(Svv9_vv?Gyvv"vv9svvzvv+vv?Gyvvwvv%vvQ<vv9Fvv+vv?yvvqvv+vvzvv~SvvavvJvv,|vv|vvvTvvO
fvvzvv)RFvv9LLvv9UpvvAvv"vvavv}vvUCjhYvv;Jvvv%vvQ<vv9Fvv+vv?|vvQFvv+vv?.hsvvOGSvvAvvgvv}vvzvvB$vvPgGyvvAvvtvv"vv+vv?
pvv,Gyvv}vv=vv9!vv,GyvvQpvv+vvgvv?Gyvv}vvTvvAvv(ipvv,O<vv,hvvv9yvv+vvqvv(Q!vv+vv9h!vv+vv(Vvv9@vv{(Neuchatel)hSvv(*vvTvvQG.
h*}w#@Jt+u!t9W\(A<+]9Ah|z(!?<Aqg+z%9|#_Q*u@g9s>|G}(f?|q9@+K.

GyA"=+&Ey)GyRF9L

Ivvvv+vvvvDvvvv}vvvv9*vvvv(FvvvvOGIvvvvAvvvv}vvvv9dLvvvvavvvvQfvvvvOeQD*vvvv?GyvvvvRFvvvv9L,|vvvv}vvvv9svvvvO*vvvvTvvvv=qvvvv>EYvvvv9<vvvv9J
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yv}vTvAvMvO|v,Gyv=v"v9A,h:Sv+qv}v9Gyv}vTv9Iv9JGyvwv=v+vQIfv"vOGyv}vOGLv{hG}|v9vv#Gyv}vavQhsv?,
*vvGvv>Cf*vvgvvz

q
vv~GyvvRFvv9L<vv(\vv(M<vvMvvavv(W|vvTvvAvvtvv+vv}vv?Ch|vvAvvwvvTvvQICh<vvRLvv9Qa@vvR*vv+vv"vv+vv?Ch

Vvvgvv9QGJGyvvWvvQvvv?fvvzvv)GQ@vvqvv9Y850-1000mmhvvvPyvvxfvvzvv)GQ@vvqvv9Y1400-1600

mmpvv(b|vvTvvAvv(iG}QV.pvv,|vvDvv{$vvPgGyvvJvv9:J*vvGvv>Cf*vvtvv{GIvvAvv}vv9dG Yvv9<vv?
<v9:YvavOGe<v9yvRFv9LhPyvx<v]v}v9fC!v&|vAv+v#Ch|vJv}v,ChCyv(GIv&Yvjv+vQI,Ch*v"vwvTvQ
<vvWvvwvv{B|vv#.EfGyvv}vv(GsvvhGyvvJvvQFvv?GyvvAvv,@vv"vvavv(jfvvzvv)CLvvavv9QG:YvvavvOGe<vv%vv9|vv#spvv=vv{
Gyvvv=vvvWvvvQ(BS 6262-4: 2005)$vvv,Cyvvv(GMGyvvvRFvvv9LGyvvvZvvv9pvvv,G<vvvAvvvOGA|vvv#|vvvTvvvAvvv(iG}QV

hIvvvAvvv)GQ@vvvqvvv9Y800mm,hvvvvPyvvvx|vvv#|vvvTvvvAvvv(iG}QVhIvvvAvvv)1500mmyvvv~<vvv(H

GyvRFv9Fv+v?hG}yv(GMGyv}vRFvGv?GyvGv9!v=v+v?pv,IvOhO300mm|v#G}<v(GH.*v=v+v#GyvWvwv{
7.22|D9d@tz+OjyzA"=+&Ey)GyRF9L.

(GyWw{7.22)GyA"=+&E]GyRF9L.
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GyRF9LGy}A=OdGy"9sz+?(GyPv,)

*vvvjvvv+vvvQGyvvvRFvvv9LPhGyvvv"vvv9svvvzvvv+vvv?Gyvvv}vvvAvvv=vvvOyvvv?,ChGyvvvRFvvv9LGyvvvPvvvv,,LvvvZvvv9FvvvZvvv&Gyvvv=vvvZvvvQ*vvv?
hGyvJvQGQ*v?<vAvzCv+vQGyv]v(A(GyvAvzv(fGyv]v(Fv,Photochromic)hGyvJvQGQI(GyvAvzv(fGyvJvQGQj

Thermochromic)ChGyvwv}v(fGyvwv%vQ<v9Fv,(GyvAvzv(fGyvwv%vQ<v9Fv,(Electrochromic)).$vPg
G}!v(GY|v#GyvRFv9L@vAv+vKE|vwv9!v+v?GyvAvGv9hHGyvO*v"v9|v+vwv,<vOQFv?fv9yv+v?yvzvAvJvwv~Gyv}v"v9Lv,
<vv(GFvv%vv9JGyvv}vv=vv9!vv,.@vvAvv(p

q
vvQ$vvPgGyvv}vv(GOGyvvPvvv+vv?<vv}vv9pvv+vv%vv9Gyvv}vv"vvAvvGvv9JGyvvJvvQGQ*vv?Gyvv}vvOGQ*vv?

(Thermotropic)C*]9
k

va=t9JyOGF"+? O|9F%9p,|"d(|9JGyRF9LGyZq+J,.

GyRF9LGy}Az(qf<9y](A

GyvRFv9LGyv}vAvzv(qf<v9yv]v(A*v]v~q<vzv(QGJ|vAvJv(qyv?|v#Gyvqv]v?IvTv9Sv?<v9}Vvgv?pv(b
Gyvv=vv"vvqvvTvvGvv+vv?ChGyvv}vv(Fvv9JGyvvtvvZvv+vvQI|vv#Gyvv]vv(AGyvv}vvQFvv,.h*vvAvv"vv9Svv>fvv}vvuGyvvAvvzvv(*vv#|vv=vv9VvvQI
|vvhvvvDvv9pvv?G}Vvvgvv?Gyvv(GQOIh$vv(fvvwvv(S(Reversible)@vv}vv9|vv9

k
.h|vv#Svv+vv8vv9JGSvvAvvgvv}vv9d

$vvvPgGyvvv}vvv9OIpvvv,Gyvvv}vvv=vvv9!vvv,C!vvv%vvv9@vvvAvvvGvvv9hH@vvvzvvvtvvv9Fvvv+vvv9
k

|vvvhGyvvvAvvv=vvvO:JGyvvvavvv9QFvvv?fvvvzvvv)G Vvvvgvvv9Y
GyW}T,hy+U|h@=O:JGy(SbGyOGLz,p,Gy="9A.

GyRF9LGy}Az(f<9yJQGQI

*vv=vvOdGyvvRFvv9LGyvv}vvAvvzvv(f<vv9yvvJvvQGQIOQFvv?|vvQhQGyvv]vv(A<vvJvvTvv>@vv=vvO:JOQFvv9J
GyvvvJvvvQGQI.h$vvvPgGyvvv}vvv(GO,|vvvDvvvzvvv%vvv9|vvvDvvv{GyvvvRFvvv9LGyvvv}vvvAvvvzvvv(f<vvv9yvvv]vvv(A,Svvv+vvv8vvv?GyvvvAvvvGvvv9hH|vvvh

GyWQhWGy}Jz+?PGJ|Aaz=9JGy(SbGyOGLz,p,Gy="9A.

GyRF9LGy}Az(f<9yw%Q<9A

*vvv=vvvOdGyvvvRFvvv9LGyvvv}vvvAvvvzvvv(qf<vvv9yvvvwvvv%vvvQ<vvv9AOQFvvv?|vvvQhQGyvvv]vvv(A<vvv9yvvvAvvvGvvv9hH|vvvhhYvvv{

Gyvvwvv%vvQ<vv9A,hsvvO*vvZvv=vvK<vv9yvvAvv9yvv,G}Svv9Spvv,Gyvv"vv(GpvvPGyvvPvvv+vv?.@vvAvvzvv(qfG}!vvdvv}vv?Gyvv}vvAvvgvvOqOI
Gyvvavv=vvtvv9J|vv#G}pvv;eGyvv}vvAvvzvv(!vv?vvv%vvQ<vv9Fvv+vv9

k
GSvvAvvGvv9<vv?yvvzvvGvv%vvOGyvv}vv"vvMvvqvv̂Gyvv}vvavv=vvu,Cvv~@vvgvv(O

Yvv9pvv+vv?fvv"vvOfvvwvvUGyvvwvv}vv(fGyvvwvv%vvQ<vv9Fvv,.*vvAvv(s
q
vvrfvv}vvuGyvvAvvzvv(ffvvzvv)|vvtvvOGQFvv%vvOGyvvAvv+vv9Q

Gyvv}vvTvvAvv}vvQqGyvv}vvavv=vvu.$vvPgGyvv}vv(GOGyvv}vvTvvAvvtvvQI\vv(Fvv+vv9
k

hGyvvAvv,@vvAvvzvv(qfvvv%vvQ<vv9Fvv+vv9
k

$vv,Cvvv9Svv+vvO
GyvvvAvvv"vvvjvvvTvvvAvvv+vvv#hGyvvv"vvv+vvvwvvv{hGyvvvqvvv9!vvv9O*vvv(e.*vvv}vvvwvvv#Cf@vvvavvv=vvvuC!vvvdvvv}vvv?G}pvvv;eGyvvvQsvvv+vvvtvvv?Gyvvv}vvvAvvvzvvv(!vvv?
<9yw%Q<9Afz)Cjy(MRF9L|TaK.

GyRF9LGyZq+J,Gyw%Q\(F,

*vvAvvzyvvrGyvvRFvv9LGyvv}vvAvvJvvw
q
vv~pvv,GyvvQD*vv?vvv%vvQ<vv9Fvv+vv9

k
(<vvQ*vvqvv9-:*vvB(Priva-Lite))|vv#
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!vvdvv9eRFvv9LYvvqvv+vvJvv,|vvh_vv=vvtvv9J|vv#Gyvv=vv(yvv,pvv+vv"vv+vv{<vv(@vv+vvQGd*vvJvvAvv(jfvvzvv)_vv=vvtvv?Svv9Fvvzvv?
|vv"vvAvvWvvQI|vv#Gyvv=vv(yvv+vv}vvQGyvv}vvAvv=vvzvv(QGyvvAvv,*vv}vvwvv#Cf@vvAvvJvv(qd<vv9yvvwvv%vvQ<vv9A|vv#Vvvqvv9pvv?Eyvv)Vvv=vv&
Vq9p?Ch<+]9AyA(p+QGyMZ(Y+?.

GyRF9LGyPv,

Ef_vv;AGyvvRFvv9LGyvvAvvtvvzvv+vvOj*vvMvvq
q
vvr|vv#G!vvAvvtvv9dGyvv]vv(AhGyvvJvvQGQI.ivv+vvQCf_vv;Ak

CSvvvv9Svvvv&Cvvvv"vvvv9Fvvvv,ChvvvvvTvvvv+vvvvOGyvvvvqvvvv9!vvvv9O*vvvv(eGyvvvv}vvvvgvvvvOd<vvvv9yvvvvAvvvv"vvvvjvvvvTvvvvAvvvv+vvvv#h(Tungsten-Modified

Vanadium Dioxide)*vvTvv}vvKyvvzvv]vv(AGyvv}vvQFvv,<vv9yvv}vvQhQpvv,vvv{
q

hsvvB,hyvvwvv"vv&*vvgvvwvvU
G}Vvvgvv?@vvJvvBGyvvJvv}vvQGAfvv"vvOOQFvv?GyvvJvvQGQI29|vv8vv(*vv?.hfvvzvv+vv&fvv"vvO$vvPgGyvvOQFvv?*ovv}vv"vvh
|vvvQhQC*vvv?IvvvQGQI|vvv#GyvvvRFvvv9L.h<vvv9yvvvAvvv9yvvv,*vvvTvvv}vvvKGyvvvRFvvv9LGyvvvPvvvv,GyvvvPjyvvv(!vvv&CYvvvqvvvQ/
CLv]vQsvzv+v;

k
<v9yvQ<vKGyvWv}vTv,Gyv}vqv+vOIpv,GyvWvQhWG}<vQOh*v}v"vhGyvQ<vKGyvWv}vTv,GyvRGFvO

|#G}Vg?@JBGyJ}QGAp,GyWQhWGyJ9QI.

hGF%9JGyRF9LGyPv,

@vvv=vvvOdhGFvvv%vvv9JGyvvv}vvv=vvv9!vvv,|vvv#GyvvvRFvvv9LGyvvvPvvvv,LvvvZvvv9FvvvZvvv%vvv9Gyvvvqvvv+vvvR*vvv9Fvvv+vvv?@vvvGvvv9h<vvv9
k

|vvvh

IvvTvv9Svv9Jvvv9Vvvqvv?(Sensors Detecting)yvvzvv]vv(AGyvvMvv9QFvv,hCIvv(GdGyvvavvtvvU,pvvAvvMvvq
x
vvr

<v9yvAv9yv,|v#GSvAv%v;cGyvav9sv?Gyv]vQhQ*v?yvzv}vJv9pvdv?fvzv)Gyv=v+v8v?GyvOGLvzv+v?Gyv}v;Fv}v?.hfvzv+v&
pvvv{f

q
Gyvvv(GFvvv%vvv9JGyvvvPvvvv+vvv?yvvv%vvv9|vvv+vvvRGJ<vvv+vvv8vvv+vvv?|vvv#Ivvv+vvvE@vvvtvvvzvvv+vvv{G!vvv=vvvgvvv9KGyvvvjvvv9RGJGyvvvOpvvv+vvv8vvv?

Gyg9y}+?hvPyx@Mq+r!qt9J@Wj+{Gy}=9!,Gy}AQ@=?fz)GyR<9F#hGy}TAD}Q*#.

@vQvvRGyv(GFv%v9JGyvPvv+v?GyvJvtv+vtv+v?fvzv)_v9sv?G}Vvgv?GyvWv}vTv+v?Gyv(GQOIfvzv)hGFv%v?
Gyv=v"v9A,h@vwv+vrhcv+vqv?GyvTvavKGyvMv9QFv,yvzvtv+v9e<v9yvAvJvw

q
v~GyvJvQGQjGyv}v"v9Sv>hGyvJv}v9*v?

|vvv#GyvvvWvvv}vvvU,<vvv9 \vvv9pvvv?Eyvvv)E|vvvwvvv9!vvv+vvv?@vvv(yvvv+vvvOGyvvvwvvv%vvvQ<vvv9A<vvv(GSvvvavvv?|vvv"vvvdvvv(|vvv9JGyvvvMvvv;*vvv9
Gyvvwvv%vvQ\vv(Fvv+vv?.h*vv}vvwvv#GyvvAvvJvvw

q
vv~pvv,CVvvgvv?GyvvWvv}vvU|vv#_vvQ*vvuhYvv{GyvvRFvv9LGyvv}vvAvvzvv(qf

vvvv%vvvQ<vvv9Fvvv+vvv9
k

Ch<vvv9SvvvAvvvMvvvOGeG}pvvv;eGyvvvZvvvqvvv+vvvJvvv+vvv?Gyvvv}vvv(Vvvv(Q*vvv?(Laminated Prismatic)Ch

Gyvv}vvGvvTvv}vv?(Holographic)GyvvAvv,@vvJvvQaG Vvvgvv9YGyvvWvv}vvTvv,hpvvtvv9
k

yvvRGh*vv?hQhOg.C\vvr
Eyvv)Pyvvx,@vvTvvAvvGvv+vv>Gyvv(GFvv%vv9JGyvvPvvv+vv?yvvGvvQ*vv9fGyvv%vv(GAChyvvzvv}vvZvv9OQGyvvJvvQGQ*vv?G}Q\vv+vv?
yv]v}v9f@v%v(*v?|v"v9Sv=v?hSvQ*vgv?G:SvAvGv9<v?.h@vAvJvt

q
vu$vPgGyv(cv+vqv?fv9OI<v9SvAvMvOGehGFv%v?

|vvROhFvv?GyvvtvvWvvQIGyvvAvv,@vvgvv}vv{fvv}vv{pvvGvv(I@vv%vv(*vv?.hpvv,pvvZvv{GyvvAvvOpvv8vv?*vv}vvwvv#Cf@vvOp
q
vvr

GyvvtvvWvvQIGyvv}vvROhFvv?Gyvv%vv(GAGyvv=vv9QOGyvvOGLvv{,hfvv"vvO|vv9*vvwvv(fGyvvAvv=vvQ*vvO|vvavvzvv(<vv9
k

*vv}vvwvv"vv%vv9GRGyvv?
GyvvJvvQGQIGyvvRGFvvOIGyvv}vvAvvQGvvv}vv?pvv,hIvvOIGyvvRFvv9LGyvv}vvROhFvv?fvv#_vvQ*vvuGyvvJvv}vv{GyvvJvvQGQj.

522



hG}vvDvQ|v#Pyvx*v}vwv#@vMvR*v#Gyvav9sv?GyvJvQGQ*v?Gyvqv9Fv]v?|v#CFv{Efv9OI@v(R*vgv%v9fv"vO
Gy]QhQI.

@vTvAvGv+v>|v"vdv(|v9JGyvAvdvzv+v{GyvPvv+v?yvAvMvqvrG Vvgv9YGyvWv}vTv,Gyv(GQO.EP@v(\vh
IvvGvv>ChSvvAvv9FvvQ|vvAvvJvvQvvv?<vv+vv#yvv(Ivv,GyvvRFvv9L@vvqvvAvvKCh@vvjvvzvvu_vv=vvtvv9

k
yvvJvvTvv9Svv9JVvv}vvTvv+vv?

ChCFvv%vvRI@vvJvvTvvUGyvvavvtvvU.Ef|vvDvv{$vvPgGyvv}vv"vvdvv(|vv9JGyvv}vv+vvwvv9!vv+vvwvv+vv?,<vv}vv9pvv+vv%vv9Gyvv"vv}vv(PL
G}hyvv,yvvAvvGvv%vv+vvRGJIvvGvv9HGyvvAvvdvvzvv+vv{GyvvtvvRIvv,(Prototype Iris Diaphragm Shading

Device)GyvvvPjGSvvvAvvvgvvv}vvvzvvv&Fvvv9f!vvv(pvvv+vvv{(Jean Nouvel)pvvv,|vvvgvvv%vvvOGyvvvgvvv9yvvv~GyvvvgvvvQ<vvv,pvvv,
<9Q*U,@JA9LEy)Y+9!?v=+QI|#CF{@Wj+z%9Gy}TA}Q.

C!d}?ES"9OGyRF9L
Gyvv(GFvv%vv9JGyvvRFvv9Fvv+vv?GyvvJvvO*vvDvv?|vvgvvtvvOqIFvvOG

k
,vvv}vv9$vv(|vv=vv+vv#pvv,GyvvWvvwvv{7.23.EP

Ef@vvDvv=vv+vvBGyvvAvvRFvv+vvH,hLvv9Yvv?GyvvRFvv9LGyvv}vvAvvJvvwvv~pvv,CVvvgvv?GyvvWvv}vvU,*vvGvv>Cf*vvwvv(f
|vQ!v9<vWvwv{vv9amyv+vzLvP<v9yvJvTv=v9fGyvAvTv9|vJv9JhGyvJvQvv9JGyvJvQGQ*v?.h*vGv>@vQcpvQGZ
(Lvvvvzvvvv(U)fvvvv"vvvvOGyvvvvJvvvv9pvvvv?(Edge Clearance)<vvvvtvvvvOQ3mmfvvvvzvvvv)G}svvvv{pvvvv,hIvvvvOGJ

GyvRFv9LGyv}vqvQOh5mmpv,hIvOGJGyvRFv9LGyv}vROhL.h*vGv>Cf*vwv(fivav9AGyvJv9pv?
vvv9pvv+vv9

k
yvv+vvAvvJvv}vv{Ivv}vv{GyvvQ*vv9MGyvvAvvZvv}vv+vv}vv,,h|vvTvv9h*vv9

k
fvv9OIvvvJvvOCO!vv)yvvTvv}vvxGyvvRFvv9LCh

yv(IvOIGyvRFv9L<vJv+vE*v]v}v#LvbQD*v?.vv}v9*vGv>GyvAvJvtqvu|v#Sov}vxGyvRFv9L<vJv+vE
*vvv"vvv9Svvv>SvvvQfvvv?GyvvvQ*vvv9MGyvvv}vvvAvvv(s

q
vvvgvvv?,hCf*vvvgvvvOd<vvvJvvvTvvv>GfvvvAvvv=vvv9QGJ@vvvzCvvv+vvvQGyvvvavvv=vvv(ivvvQGpvvv+vvv?

Gy}Jz+?hGQ@q9YGy="9AhIG~f"ZQGyARF+H.

*vtvOe!vdv9e<v+vzvwv+v"vjvAv(fGyv}vTvavK(GyvWvwv{7.24)yvzv}vZv}v}v+v#hGFv%v?RFv9Fv+v?iv+vQ
|vvAvvtvvavvgvv?h!vv]vvQI.hGyvv}vvDvv=vvAvv9JGyvv(Ivv+vvOIGyvvAvv,*vv}vvwvv#QD*vvAvv%vv9pvv,Gyvv(GFvv%vv?GyvvMvv9QFvv+vv?$vv,
QDhSGyvvv=vvvQGivvv,Gyvvvjvvv9QRI(Countersunk Bolt Heads).Ivvv+vvvE*vvvZvvv}vvv~Gyvvv"vvvdvvv9eGyvvvPj
*v}vwv#Cf*vTvAvgv}v{yvzvAvRFv+vHGyv}vqvQOChGyv}vROhLChGyvDv;Cv,,Vv9sv(yv+v9

k
Ch|v9Fv;

k
,<vJv+vE

@vwv(fvv{hIvOI@vRFv+vH|vTv"v(OI<v}vqvQO$v9<v"vdv9eOfv9|v9Jpv9Yvzv?,<vJv+vE:*v(FvOIvO
*vvtvv+vvO|vv#GQ@vvqvv9YGyvv=vv"vv9A.h@vvQGfvv)GyvvJvvQvvv9JGyvv"vv9Fvv}vv?fvv#GyvvQ*vv9MhGyvvJvvQGQI|vv#_vvQ*vvu
Yvvqvv+vvJvv?GyvvAvvDvv=vv+vvBGyvvAvv,@vvwvv(f|vvQ!vv?vvvqvv9*vv?yvvAvvTvv}vvKyvvzvvRFvv9L<vv=vvgvv̂GyvvOhQGf.hpvv,C!vvdvv}vv?
GyvvRFvv9LGyvv}vvROhL@

o
vvTvv"vvOGyvv(IvvOGJCSvv9Svv9

k
<vv9yvvzvv(MGyvvMvv9QFvv,.*vvAvv~qLvvAvv~hYvv;J@vv"vv9vvv>

GyRF9L|hGyRF9L(Glass-To-Glass Butt Joints)<9yT+z+w(f.
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(GyWw{7.23)hGF%?RF9F+?vvvv55V9QY<+wQ,y"Of.

*v}vwv#Cf@vJvtqvuC!vdv}v?GyvAvRFv+vHGyv}vTva
q
vKGyvDv;Cv+v?(GyvWvwv{7.25)GyvAv,@vAvzyvr|v#

_vv=vvtvv?RFvv9L@vvAvvJvvwvv~<vvzVvvgvv?GyvvWvv}vvUhRFvv9L|vv]vv9fvvr|vv"vvMvvqvv̂G:!vv=vvgvv9KhpvvQGivv+vv#
$vv(GFvv+vv+vv#<vvgvvQV16mmGyvvtvv+vv}vv?U = 0.8 W/m2 K.@vvZvv"vvhhIvvOGJGyvvRFvv9LGyvvgvv9Rd

|vv#Cvv;Cvv?Cyvv(GM|vv#GyvvRFvv9LGyvv}vvtvvTvv)hGyvv}vvWvvQH<vv9yvvJvvQGQI<vvTvv}vvx*vvQGhM<vv+vv#4h19

mm<JT>IG~Gy(IOI.

Yv}v~|v=v"v)Gyvqv9*v"v"vWv9d@v9*v}vRpv,Ohvv;!vOR(Docklands),yv"vOf(GyvWvwv{7.26)

<vv(GFvv%vv?_vv(*vvzvv?Vvvqvv9pvv?|vvJvvWvv(I<vv+vv#!vv%vv9*vvAvv+vv#Yvvzvv=vvAvv+vv#|vv#EvvvTvv9AG}yvv(|vv"vv+vv(e.h*vvAvvzyvvr
GyvvtvvTvv~GyvvRFvv9Fvv,,96x16 m,|vv#FvvOGQ|vvgvvzvvu|vv#GyvvRFvv9LGyvv}vvqvvQOGyvv}vvtvvTvv)|vvDvv=vvB
<vv=vvQGivv,<vvZvvqvv9FvvK@vvGvv}vv+vvh|vvTvvAvvO*vvQI|vvQ<vv(_vv?|vv#GyvvMvv9QL<vvzPQYvvv9<vv(yvv+vv?(Cantilevered

Arms)Eyvv)|vv9*vvWvv=vv&G}Fvv"vvJvv?(Aerofoil Forms).*vvgvvavv,$vvPGGyvvWvvwvv{FvvOGQG
k

|vvAvvZvv;
k

|vv#GyvvRFvv9L*vvzvvqvvBGyvv"vvdvvQpvv,Gyvv"vv%vv9QhVvvqvv9pvv9
k

pvv,Gyvvzvv+vv{fvv"vvO|vv9@vvWvv9$vvOfvv}vvzvv+vv9JGyvvavv=vv9fvv?
Gy}]9AI<(\(M.
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(GyWw{7.24)|"d(|?@RF+H|TaJ?yz(GI%9J|tO|?|#<+zw+"jA(f.

(GyWw{7.25)Jab!d9e@RF+HC;C,,|tO|?|#<+zw+"jA(f.
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(GyvWvwv{7.26)!vvdvv9e@vvRFvv+vvH-|vv=vv"vv)Gyvvqvv9*vv"vv"vvWvv9d@vv9*vv}vvR,yvv"vvOf,|vvtvvOqe|vv#ivvQ*vv}vvWvv(yvvzvvgvv}vv9QhFvv(Q*vvO
hF(f<+x.
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GyRF9LGy="+(j

@vTvAvMvOeiv9yv=v9
k

Cfv}vOIRFv9Fv+v?vvRfv9!vr(Fins)yvzvJvO
q

|v#G:!vJvQGaGyvRGFvOGyvPj

@vTv=v=v&GyvQ*v9MhG}Iv}v9dGyvGv9!v=v+v?fvzv)Gyv(GFv%v9JGyvRFv9Fv+v?.@vwv(fGyv}vDv=vAv9J<v+v#RFv9L
Gyvv(GFvv%vv?hGyvv(IvvOGJGyvvRfvv"vvqvv+vv?fvv9OI|vv;svvb|vv#Gyvvqvv(:PGyvvPj:*vvZvvOC|vvDvv=vvAvv?<vv=vvQGivv,
Lvv;dCvvtvv(H|vv%vv+vvzISvvzvvqvv9

k
pvv,GyvvRFvv9LGyvv}vvtvvTvv)ChGyvvZvvqvv+vvJvv,,|vvhC!vv&*vv}vvwvv#GSvvAvvgvv}vv9d

yvv(GYvvuSvv+vvzvv+vvwvv(!vv+vv?C*vv]vv9
k
.h*vvWvv+vvQGyvv}vvgvv+vv9Q(Bs En 13022: 2006)Eyvv)C!vv&Ivv+vvDvv}vv9*vvwvv(f

$vv"vv9c@vvgvvQVyvvzvv]vv(Apvv(bGyvv=vv"vvqvvTvvGvv,pvv{fEIvvwvv9eSvvOqCjhIvvOI@vvRFvv+vvH<vv"vv+vv(*vv?|vv#
GyvMv9QL*vGv>Cf*vwv(f<v9yvTv+vzv+vwv(f.hG}vvDvQ|v#Pyvx,*vWv+vQGyv}vgv+v9Q(Bs En 15434:

2006)Eyvvvv)C!vvvv&Ivvvv+vvvvDvvvv}vvvv9*vvvvwvvvv(fCvvvv}vvvv?@vvvvgvvvvQqVyvvvvzvvvv]vvvv(Apvvvv(bGyvvvv=vvvv"vvvvqvvvvTvvvvGvvvv,pvvvv{fGyvvvv;Yvvvvu
GyvTv+vzv+vwv(!v,$v(Gyv;YvuGyv=v"v+v(jGyv(Iv+vOGyv}v"v9Sv>yvAvDv=v+vBGyv(IvOGJGyvRFv9Fv+v?.@vwv(f
GyvvRfvv9!vvrGyvvAvv,GQ@vvqvv9fvv%vv9_vv9<vvu|vv#GyvvRFvv9LGyvv}vvtvvTvv)<vvgvvQV200vvvv300mmhSvv}vvx

12vvvv15mm,h@vDv=vBEyv)G}QVh/ChEyv)Cfvzv)GyvRFv9L<v"vgv9d|v#G}yv(|v"v+v(eCh
Gyvvqvv(:PGyvvPj:*vvZvvOC.@vv(\vvh_vv=vvtvv?<vv+vv"vv+vv?yvv+vv"vv?<vv+vv#Gyvv}vvgvvOfGyvv}vvDvv=vvBhGyvvRFvv9Lyvv}vv"vvh
@vvvQvvvvRG Fvvv%vvv9OGJfvvvzvvv)SvvvavvvKGyvvvRFvvv9LhyvvvzvvvTvvv}vvv9M<vvv9yvvvJvvvQvvvv?GyvvvJvvvQGQ*vvv?GyvvvAvvvqvvv9\vvvzvvv+vvv?<vvv+vvv#
GyRF9LhGy}gOf.

GyvvRFvv9L|vvAvv+vv#@vvJvvBGyvv]vvjvvb,yvvPyvvx*vvgvvOq|vv9OI|vv"vv9Svv=vv?vvvzfvv}vvOIhFvvOQGfIvv9|vvzvv?

VvQ*vav?Cf*v]v}v#GyvAvZv}v+v~|v9*vwvqv,|v#Gyv}vAv9!v?hGyvZv;<v?hG:SvAvtvQGQ.hfvzv)Gyvgv}v(e,
*vvvgvvvOGyvvvAvvvJvvv"vvv>(Buckling)Gyvvvgvvv9|vvv{GyvvvJvvvQL,|vvvhC!vvv&*vvvGvvv>|vvvQGfvvv9Ifvvv9|vvv{G}|vvv9fpvvv+vvv}vvv9
*vAvgvzvu<v9yvGvTv9AI(Robustness)hGyvJv}v9*v?|v#Gyv]vQQGyvgv9QV.h:\vQhQI}f@vwv(f
G}fvv}vvOIGyvvRFvv9Fvv+vv?|vvQ<vvgvv?Gyvv}vvtvvavvh,Ivv+vvE*vv}vvwvv#|vvDvv;

k
Cf*vvwvv(fGyvv}vvtvvavvhGyvv}vvAvvZvv9yvv>

hGy}Z"(Y|#GyRF9LGyZq+J,Gy}tT)I;C!+t9hp9f;
k
.

@vvvZvvv"vvvhGyvvvgvvv(GQVGyvvvRFvvv9Fvvv+vvv?fvvv9OI|vvv#RFvvv9LYvvvqvvv+vvvJvvv,|vvvtvvvTvvv).pvvv9yvvvgvvv9Q\vvv?PGJ

Gyvv}vvGvv9R4mhGyvvgvv}vvu600mmhGyvv}vvZvv"vvgvv?|vv#Cvv;KYvvqvv9FvvK|vv#GyvvRFvv9LGyvv}vvtvvTvv),
Svv}vv9vvv?vvv{|vv"vv%vv915mmfvv9OI,*vv}vvwvv#Cf*vvAvvJvv}qvv{Ivv}vv;

k
*vvR*vvOfvvzvv)5_vv#,h<vv9yvvAvv9yvv,

EPGGSvvAvvgvv}vvzvvBfvv"vvO@vv=vv9fvvOGJ2m<vv+vv#|vvQGvvvRGyvvgvv(GQVpvv{!vv%vv9@vvJvv}vv{Svvtvvqvv9
k

RFvv9Fvv+vv9
k

|vvvGvvv9Rg4m.*vvv}vvvwvvv#Cf@vvvQ<vvvbGyvvvgvvv(GQVGyvvvRFvvv9Fvvv+vvv?<vvv9}fvvv}vvvOIGyvvvRFvvv9Fvvv+vvv?<vvv9yvvvAvvvzvvvTvvv+vvv#
(GyzT9fhGy"tQI)(Mortice And Tenon)h@D=B<;Yu.

@vvv~q@vvvWvvv+vvv+vvvO|vvv=vvv9fmPGJGyvvvavvv9<vvvuGyvvv(GIvvvORFvvv9Fvvv+vvv?<vvv9yvvvwvvv9|vvv{,vvvv}vvv9$vvv(GyvvvJvvv9dpvvv,

527



GyvvvTvvvQGObGyvvvZvvvjvvv+vvvQIfvvv"vvvOFvvvTvvvQivvv+vvvAvvvTvvv%vvv+vvvOG}yvvvqvvv,(Gateshead Millennium Bridge)

(GyvvWvvwvv{7.27),hpvv,QO$vv9JGyvv}vvOGLvv{hpvv,Gyvv}vvdvv;
q

JGyvvwvv9<vv(yvv+vv?<vv9SvvAvvgvv}vv9dLvvzvv+vvb
|vv#GyvvRFvv9LGyvvZvvqvv+vvJvv,hGyvv}vvtvvTqvv)yvvzvvGvvOQGfhG}fvv}vvOIhGyvvgvv(GQV.hsvvOGSvvAvvgvv}vvzvvB

|vvDvv=qvvAvv9J|vvgvvO!vv+vv?pvv,Gyvvjvv9yvv>,ivv+vvQC!vv&fvv"vvO|vv9*vvwvv(fGyvv}vvavvzvv(H@vv(pvv+vvQGyvvZvvqvv9AGyvvwvv9|vv{
yvv}vv"vvdvv(|vv?GyvvRFvv9L*vvTvvAvvgvv}vv{|vv(GO<vv"vv+vv(*vv?:Yvvtvv?fvv9yvv+vv?Gyvv}ovvgvv9|vv{|vv#CFvv{GyvvAvvDvv=vv+vvBivv+vvQ
Gy}QF,.

(GyWw{7.27)@q9Y+{GyARF+HGy="+(jvvvvSQGObf"OFTQi+AT%+OG}yq,;GCg}9Q*(fh*zw"T(fE*Q.

Iv+v#*vavzv>@vQvv+v>hIvOGJ<v"v+v(*v?Yv9pv+v?|v#GyvRFv9LGyv}vROhL*v}vwv#GSvAvgv}v9d
|v=v9fvOGJ|v#GyvRFv9L,<vO:

k
|v#G}yv(|v"v+v(e,|vh@vDv=v+vAv%v9hSvOq$v9<v9yvTv+vzv+vwv(fGyvZv9pv,,

|vvhC!vv&svvO*vvzvvReIvvx
q

GyvvJvv(Gah@vvMvvQ*vvWvv%vv9 Lvvqvv9AGyvv}vvGvvqvvqvv9JGyvv]vvQhQ*vv?.h*vvGvv>Cf
!vvvAvvvPvvvvQCfGyvvv}vvv=vvv9!vvv,GyvvvRFvvv9Fvvv+vvv?<vvv9yvvvwvvv9|vvv{@vvvAvvvavvvzvvv>GfvvvAvvv=vvv9QGJ@vvvZvvv}vvv+vvv}vvv+vvv?|vvvOQhSvvv?<vvvgvvv"vvv9*vvv?
h:S+}9|9*Agzu<9ywT>GyW}T,Gy}qQWhGyg(G|{Gy=+8+?G}LQi.

Ivv+vvDvv}vv9GSvvAvvgvv}vv{GyvvRFvv9Lvvvgvv"vvZvvQIvv}qvv9d*vvGvv>Cf*vvwvv(f|vvavv9<vvtvv9
k

yvv}vvAvvavvzvv=vv9JG}OGA
Gyvv=vv"vv+vv(jhGyvvJvvQ*vvuGyvv}vv"vvZvv(Ufvvzvv+vv%vv9pvv,G}FvvRGAPGJGyvvZvvzvv?|vv#Gyvv}vvgvv+vv9Q(BS EN

1365).hGyvvWvvQWfvv9OI$vv(60Osvv+vvtvv?yvvzvvTvv;|vv?hGyvvgvvRd,hsvvO*ovvMvvqvvrEyvv)(EI30)pvv,
Gy}=9!,GyTw"+?GyA,:*R*OGQ@q9f%9fz)5m.
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*vv}vvwvv#Cf@vvgvvOqhIvvOGJGyvvAvvRFvv+vvHGyvv=vv"vv+vv(jGyvv}vvROhLGyvv}vvgvv=vvzI<vv%vv;eivv9Rj<vvO*vv;
k

yvvzvv(GFvv%vv9JhG}Svvtvvr.@vvgvvavv,GyvvqvvGvv(I<vvgvvQV70mmGyvv}vvgvv=vvzI<vv9yvv%vv;eGyvvjvv9RjGyvvtvv+vv}vv?
U25.0,h@vgvav,GyvqvGv(I<vgvQV30mmGyv}vgv=vzI<v9yv%v;eGyvjv9RjGyvtv+v}v?U54.0C|v9

!vvvqvvv9P*vvv?CVvvvgvvv?GyvvvWvvv}vvvUhGyvvv]vvv(ALvvv;dpvvvGvvv(I70mm|vvv}vvvzvvv(AI<vvv9yvvv%vvv;eGyvvv"vvv9!vvv(jpvvv%vvv,
19%,hLvv;dpvvGvv(I30mm|vv}vvzvv(AI<vv"vvqvvUGyvv%vv;e$vv,49%.h*vv}vvwvv#Cf@vvWvv}vv{

Gy}Aaz=9JGy="+(*?Cf*w(fGyz(MGyOGLz,|#GyRF9LGyZq+J,Gy}tT).

<+(JGyOQLhGyOQG<Rh!9JhG}Q\+9JGyRF9F+?
|vvvvvv#G:SvvvvvvAvvvvvvgvvvvvv}vvvvvv9:JG}LvvvvvvQiyvvvvvvzvvvvvvRFvvvvvv9LG}OQGLhGyvvvvvv}vvvvvv}vvvvvv9Vvvvvvv,hG}Q\vvvvvv+vvvvvv9J

hGyvvvOQG<vvvRh!vvv9JhGyvvv}vvvdvvv;J.Ivvv+vvvE*vvvTvvvAvvvgvvv}vvv{yvvv~OQGLGyvvvRFvvv9LGyvvvZvvvqvvv+vvvJvvv,Gyvvv}vvvzvvvOfCh
Gyvv}vvtvvTvv)|vvh_vv=vvtvv?<vv+vv"vv+vv?|vv#Gyvv=vv(yvv+vv}vvQ.h@vvAvv(svvrGyvvTvv}vv9vvv?G Fvv}vv9yvv+vv?fvvzvv)|vvGvv9RGyvvOQFvv?
h|vvDvv=vvAvv9@vv%vv9.ivv+vvQCfGyvv"vvdvv9eGyvv"vv}vv9PFvv,*vvAvvzyvvr|vv#RFvv9LYvvqvv+vvJvv,25h10mmfvvzvv)Cf
@vvwvv(fGyvvavv=vvtvv?G}vvvDvvQSvv}vvwvv9

k
|vv#G}fvvzvv).GyvvRFvv9L,fvvzvv)vvv{Ivv9d,Ryvvufvv"vvO|vv9*vv=vvAvv{,

IvAv)yv(fv(yvH<v9yvTvqvh<v9yvQ|v{,ChCyvZvu<v&QG@v"vH|v=vzv}vQChFvQi@vMvO*vOg,h*vGv>
C:*vTvAvgv}v{<vav=v+vgv?GyvJv9dpv,G}|v9vv#GyvMv9QFv+v?.@v~@v"vqv+vPOQLvv9|v{|v#GyvRFv9Lpv,
!vv(@vv+vv"vvk$vv{(Notting Hill)(GyvvWvvwvv{7.28)Ivv+vvEFovv}vvgvvBG}FvvRGAGyvvtvv9Fvv}vv?(Risers)
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STANDARDS

BS 476 Fire tests on building materials and structures.

BS 644: 2009 Timber windows. Factory assembled windows of various types.

BS 952 Glass for glazing:

Part 1: 1995 Classification.

Part 2: 1980 Terminology for work on glass.

BS 3447: 1962 Glossary of terms used in the glass industry.

BS 4255 Rubber used in preformed gaskets for weather exclusion from
buildings:

Part 1: 1986 Specification for non-cellular gaskets.

BS 4873: 2009 Aluminium alloy window and door sets. Specification.

BS 4904: 1978 Specification for external cladding for building purposes.

BS 5051 Bullet-resisting glazing:

Part 1: 1988 Bullet resistant glazing for interior use.

BS 5252: 1976 Framework for colour co-ordination for building purposes.

BS 5357: 2007 Code of practice for installation of security glazing.

BS 5516 Patent glazing and sloping glazing for buildings:

Part 1: 2004 Code of practice for sloping and vertical patent glazing.

Part 2: 2004 Code of practice for sloping glazing.

BS 5544: 1978 Specification for anti-bandit glazing (glazing resistant to manual
attack).

BS 5713: 1979 Specification for hermetically sealed flat double glazing units.

BS 5821 Methods for rating the sound insulation in buildings and of building
elements:

Part 3: 1984 Method for rating the airborne sound insulation of facade elements
and facades.

BS 6100 Building and civil engineering terms:

Part 1: 2004 Vocabulary. General terms.

BS 6180: 1999 Barriers in and about buildings. Code of practice.

BS 6206: 1981 Specification for impact performance requirements for flat safety
glass and safety plastics for use in buildings.
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BS 6262 Glazing for buildings:

Part 1: 2005 General methodology for the selection of glazing.

Part 2: 2005 Code of practice for energy, light and sound.

Part 3: 2005 Code of practice for fire, security and wind loading.

Part 4: 2005 Code of practice for safety related to human impact.

Part 6: 2005 Code of practice for special applications.

Part 7: 2005 Code of practice for the provision of information.

BS 6375 Performance of windows and doors:

Part 1: 2009 Classification for weather tightness and guidance on selection and
specification.

Part 2: 2009 Classification for operation and strength characteristics and
guidance on selection and specification.

Part 3: 2009 Classification for additional performance characteristics and
guidance on selection and specification.

BS 6399 Part 2: 1997 Loading for buildings. Code of practice for wind loads.

BS 6510: 2005 Steel-framed windows and glazed doors.

BS 7412: 2007 Specification for windows and door sets made from unplasticised
polyvinyl chloride (PVCU) extruded hollow profiles.

BS 7950: 1997 Specification for enhanced security performance of casement and
tilt/turn windows in domestic applications.

BS 8000 Workmanship on building sites:

Part 7: 1990 Code of practice for glazing.

BS 8206-2: 2008 Lighting for buildings. Code of practice for day lighting.

BS 8213 Windows, doors and roof lights:

Part 1: 2004 Design for safety in use and during cleaning of windows.

Part 4: 2007 Code of practice for the survey and installation of windows and
external door sets.

pr BS ISO 11479 Glass in building. Coated glass:

Part 1: 2009 Physical defects.

Part 2: 2009 Colour of facade.

pr BS ISO 18292: 2009 Energy performance of fenestration systems. Calculation
procedure.

BS EN 356: 2000 Glass in building. Security glazing. Classification of resistance
to manual attack.

BS EN 357: 2004 Glass in building. Fire resistant glazed elements with
transparent or translucent products.

BS EN 410: 1998 Glass in building. Determination of luminous and solar
characteristics of glazing.

BS EN 572 Glass in building. Basic soda lime silicate glass products:

Part 1: 2004 Definitions and general properties.

Part 2: 2004 Float glass.
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Part 3: 2004 Polished wired glass.

Part 4: 2004 Drawn sheet glass.

Part 5: 2004 Patterned glass.

Part 6: 2004 Wired patterned glass.

Part 7: 2004 Wired or unwired channel shaped glass.

Part 8: 2004 Supplied and final cut sizes.

Part 9: 2004 Evaluation of conformity/product standard.

BS EN 673: 1998 Glass in building. Determination of thermal transmittance (U-
value). Calculation method.

BS EN 1026: 2000 Windows and doors. Air permeability. Test method.

BS EN 1036 Glass in building. Mirrors from silver coated float glass for internal
use:

Part 1: 2007 Definitions, requirements and test methods.

Part 2: 2008 Evaluation of conformity. Product standard.

BS EN 1051 Glass in building. Glass blocks and glass pavers:

Part 1: 2003 Definitions and description.

Part 2: 2007 Evaluation of conformity. Product standard.

BS EN 1063: 2000 Glass in building. Security glazing. Classification of
resistance against bullet attack.

BS EN 1096 Glass in building. Coated glass:

Part 1: 1999 Definitions and classification.

Part 2: 2001 Class A, B and S coatings.

Part 3: 2001 Class C and D coatings.

Part 4: 2004 Evaluation of conformity. Product standard.

BS EN 1279 Glass in building. Insulating glass units:

Part 1: 2004 Generalities, dimensional tolerances.

Part 2: 2002 Requirements for moisture penetration.

Part 3: 2002 Requirements for gas leakage rate.

Part 4: 2002 Methods of test for the physical attributes of edge seals.

Part 5: 2005 Evaluation of conformity.

Part 6: 2002 Factory production control and periodic tests.

BS EN 1364 Fire resistance tests for non-load bearing elements:

Part 1: 1999 Walls.

Part 2: 1999 Ceilings.

Part 3: 2006 Curtain walling. Full configuration.

Part 4: 2007 Curtain walling. Part configuration.

BS EN 1365 Fire resistance tests for load bearing elements:

Part 1: 1999 Walls.

Part 2: 2000 Floors and roofs.

Part 3: 2000 Beams.

535



Part 4: 1999 Columns.

Part 5: 2004 Balconies and walkways.

Part 6: 2004 Stairs.

BS EN 1522: 1999 Windows, doors, shutters and blinds. Bullet resistance.
Requirements and classification.

BS EN 1634 Fire resistance and smoke control tests for door, shutter and
openable window assemblies:

Part 1: 2008 Fire resistance tests for doors, shutters and openable windows.

Part 2: 2008 Fire resistance characterisation test for elements of building
hardware.

Part 3: 2004 Smoke control test for door and shutter assemblies.

BS EN 1748 Glass in building. Special basic products:

Part 1.1: 2004 Borosilicate glasses. Definition.

Part 1.2: 2004 Borosilicate glasses. Conformity.

Part 2.1: 2004 Glass ceramics. Definition.

Part 2.2: 2004 Glass ceramics. Conformity.

BS EN 1863 Glass in building. Heat strengthened soda lime silicate glass:

Part 1: 2000 Definition and description.

Part 2: 2004 Evaluation of conformity.

BS EN ISO 10077 Thermal performance of windows, doors and shutters:

Part 1: 2006 Calculation of thermal transmittance. General.

Part 2: 2003 Calculation of thermal transmittance. Numerical method for
frames.

BS EN ISO 10456: 2007 Building materials and products. Hygrothermal
properties. Tabulated design values and procedures for determining the
declared and design thermal values.

BS EN 12150 Glass in building. Thermally toughened soda lime silicate safety
glass:

Part 1: 2000 Definition and description.

Part 2: 2004 Evaluation of conformity.

BS EN 12337 Glass in building. Chemically strengthened soda lime silicate glass:

Part 1: 2000 Definition and description.

Part 2: 2004 Evaluation of conformity/product standard.

BS EN 12519: 2004 Windows and pedestrian doors. Terminology.

BS EN ISO 12543 Glass in building. Laminated glass and laminated safety glass:

Part 1: 1998 Definitions and descriptions.

Part 2: 1998 Laminated safety glass.

Part 3: 1998 Laminated glass.

Part 4: 1998 Test methods for durability.

Part 5: 1998 Dimensions and edge finishing.

Part 6: 1998 Appearance.
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BS EN 12567 Thermal performance of windows and doors. Determination of
thermal transmittance:

Part 1: 2000 Complete windows and doors.

Part 2: 2005 Roof windows and other projecting windows.

BS EN 12600: 2002 Glass in building. Impact test method and classification for
glass.

BS EN 12608: 2003 Unplasticised polyvinyl chloride (PVC-U) profiles for the
fabrication of windows and doors.

BS EN 12758: 2002 Glass in building. Glazing and airborne sound insulation.

BS EN 12898: 2001 Glass in building. Determination of the emissivity.

BS EN 13022 Glass in building. Structural sealant glazing:

Part 1: 2006 Glass products for structural sealant glazing systems for supported
and unsupported monolithic and multiple glazing.

Part 2: 2006 Assembly rules.

BS EN 13024 Glass in building. Thermally toughened borosilicate safety glass:

Part 1: 2002 Definition and description.

Part 2: 2004 Evaluation of conformity.

BS EN 13119: 2007 Curtain walling. Terminology.

BS EN 13363 Solar protection devices combined with glazing:

Part 1: 2003 Calculation of solar and light transmission. Simplified method.

Part 2: 2005 Calculation of total solar energy transmittance and light
transmittance. Detailed calculation method.

BSEN13501 Fire classification of construction products and building elements:

Part 1: 2007 Classification using data from reaction to fire tests.

Part 2: 2007 Classification using data from fire resistance tests.

BS EN 13541: 2001 Glass in building. Security glazing. Testing and
classification.

BS EN 13947: 2006 Thermal performance of curtain walling. Calculation of
thermal transmittance.

BS EN 14178 Glass in building. Basic alkaline earth silicate glass products:

Part 1: 2004 Float glass.

Part 2: 2004 Evaluation of conformity.

BS EN 14179 Glass in building. Heat soaked thermally toughened soda lime
silicate safety glass:

Part 1: 2005 Definition and description.

Part 2: 2005 Evaluation of conformity. Product standard.

BS EN 14321 Glass in building. Thermally toughened alkaline earth silicate
safety glass:

Part 1: 2005 Definition and description.

Part 2: 2005 Evaluation of conformity. Product standard.
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BS EN 14351-1: 2006 Windows and doors. Product standard, performance
characteristics.

BS EN ISO 14438:2002 Glass in building. Determination of energy balance
value. Calculation method.

BS EN 14449: 2005 Glass in building. Laminated glass and laminated safety
glass. Evaluation of conformity.

BS EN 14600: 2005 Door sets and openable windows with fire resisting and/or
smoke control characteristics. Requirements and classification.

BS EN 14963: 2006 Roof coverings. Continuous rooflights of plastics.
Classification.

BSEN15193: 2007 Energy performance of buildings. Energy requirements for
lighting.

BS EN 15254-4: 2008 Extended application of results from fire-resistance tests.
Non-load bearing walls. Glazed constructions.

pr EN 15269: 2008 Extended application of test results from fire-resistance and/
or smoke control for door, shutter and openable window assemblies.

BS EN 15434: 2006 Glass in building. Product standard for structural and/or
UV resistant sealant.

pr EN 15752-1: 2008 Glass in building. Adhesive backed polymeric film.
Definitions and descriptions.

pr EN 15755-1: 2008 Glass in building. Adhesive backed polymeric filmed glass.
Definitions and descriptions.

CP 153 Windows and rooflights:

Part 2: 1970 Durability and maintenance.

Part 3: 1972 Sound insulation.

PD6512 Use of elements of structural fire protection:

Part 3: 1987 Guide to the fire performance of glass.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 346 The assessment of wind loads:

Part 1: 1992 Background and method.

Part 2: 1989 Classification of structures.

Part 3: 1992 Wind climate in the United Kingdom.

Part 4: 1992 Terrain and building factors and gust peak factors.

Part 5: 1989 Assessment of wind speed over topography

Part 6: 1989 Loading coefficients for typical buildings.

Part 7: 1989 Wind speeds for serviceability and fatigue assessments.

Part 8: 1990 Internal pressures.

BRE Digest 453: 2000 Insulating glazing units.
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BRE Digest 457: 2001 The Carbon Performance Rating for offices.

BRE Digest 497: 2005 Factory glazed windows (Parts 1 & 2).

BRE Digest 498: 2006 Selecting lighting controls.

BRE Good building guide

BRE GBG 61: 2004 Lighting (Parts 1, 2 & 3).

BRE Information papers

BRE IP 3/98 Daylight in atrium buildings.

BRE IP 2/02 Control of solar shading.

BRE IP 3/02 Whole life performance of domestic automatic window controls.

BRE IP 11/02 Retrofitting solar shading.

BRE IP 17/03 Impact of horizontal shading devices on peak solar gains through
windows.

BRE IP 1/05 Impact standards for glass.

BRE Report

BR 443: 2006 Conventions for U-value calculations.

ADVISORY ORGANISATIONS

British Glass Manufacturers Confederation, 9 Churchill Way, Chapeltown,
Sheffield, South Yorkshire S35 2PY, UK (0114 2901850).

Glass & Glazing Federation, 44-48 Borough High Street, London SE1 1XB, UK
(0870 042 4255).

Plastics Window Federation, Federation House, 85-87 Wellington Street,
Luton, Bedfordshire LU1 5AF, UK (01582 456147).

Steel Window Association, The Building Centre, 26 Store Street, LondonWC1E
7BT, UK (020 7637 3571).
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h*vvvAvvvzvvv(ffvvv"vvvOVvvv+vvv&<vvvzvvv(fCYvvvqvvvQ<vvvQ@vvvtvvv9yvvv,pvvv9@vvvK(Buff)Ch<vvv"vvv,<vvvJvvvTvvv>|vvvJvvvAvvv(Gg|vvv#
G}vv9Sv+vOGyvOGLvzv?pv,@vQvv+v=v&h_v=v+vgvAv%v9.hfvzv)Gyvgv}v(e,pv{fGyvZvzvZv9dGyvDv9!v(j,GyvPj
*vvAvv(\vvhpvv,CCvv"vv9Afvv}vvzvv+vv?GyvvAvvQSvv>*vvAvv(RY<vvJvvGvv(eC\vv+vvuh@vvwvv(f<vv"vv+vvAvv&GyvvGvvR*vv8vv+vv?CvvvDvvQ
G!Ad9|9

k
.
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CvvvDvvQpvvzvvRGJGyvvZvvzvvZvv9dGSvvAvvgvv}vv9:
k

pvv,Yvv"vv9fvv?|vv(GOGyvv=vv"vv9A$vv(Gyvvwvv9hyvv+vv#hG *vv;*vvB
(Illite)(YvvzvvZvv9dGyvv}vv9*vvwvv9)hGyvv}vv(!vvAvv}vv(Q*vvzvv(!vv9*vvB(Montmorillonite),h$vv(CvvvDvvQC!vv(GY

GyvvZvvzvvZvv9dyvvOh!vv?h|vvQvvv=vv9@vv&vvvDvv+vvQI.pvvWvvwvv{<vvzvv(QGJGyvvZvvzvvZvv9d*vvwvv(fSvvOGSvv,G}\vv;Y
fvvv}vvv(|vvv9

k
,h@vvvAvvvQGvvvv><vvvzvvv(QGJGyvvvwvvv9hyvvv+vvv#GyvvvZvvv9pvvv,|vvv#_vvv=vvvtvvv9J|vvvAvvv"vvv9h<vvv?|vvv#G}yvvv(|vvv+vvv"vvv9

hGyvvTvv+vvzvv+vvwvv9(GyvvWvvwvv{8.2).ivv+vvQC!vv&pvv,YvvzvvZvv9dG *vv;*vvBhGyvv}vv(!vvAvv}vv(Q*vvzvv(!vv9*vvB*vvwvv(f
GyAQv+>Gy}A"(Y!9@H|#GyAQS+>GyPj*"AH<"+9JCvDQ@gt+OG

k
.

(GyvvWvvwvv{8.1)LvvvRaSvvvtvvvrOGQG}h<vvvQGpvvv,Svvv+vvvOPh@vvvqvvv9Yvvv+vvvzvvv&,GCgvvv}vvv9Q*vvv(f:(Jern Utzon and

Ove Arup).GyZ(QI:(Arthur Lyons).
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*vgvOYvzvZv9dGyvMvRGpv+v#(Ball Clays)YvzvZv9:
k
Cv9!v(*v9

k
*vJvAv(jfvzv)<vgv̂Gyv}v(GO

Gyvgv]v(*v?GyvAv,@vJvAvQbCCv"v9AGyvWv,q,hIv=v+v=v9@v&Gyv"v9fv}v?GyvZvjv+vQIGyvJvGv~@vGvgvzv&yvO!v9
k

CvvDvQ.

hfv"vO|v9*vWv(i|v"vqvQOG
k

pv{fyv&@vtvzvZv9
k

vv=v+vQG
k

h*v"vAvHLvRpv9
k

Q|v9O*v9
k

pv9@vJv9
k

ChCYvqvQ<vQ@vtv9yv+v9
k

pvv9@vvJvv9
k

,ivv+vvQC!vv&*vv}vvRLfvv9OI|vvhC!vv(GYCLvvQi|vv#GyvvZvvzvvZvv9dvvv9yvvwvv9hyvv+vv#yvv+vvZvv=vvKCvvvDvvQ
svv9<vvzvv+vv?yvvzvvAvvWvvjvv+vv{.C|vv9GyvvZvvzvvZvv9dGyvvavv+vv"vv,(Terracotta)pvv+vvJvvAvv(jfvvzvv)!vvTvv=vv?vvv=vv+vvQI|vv#
ChvvvTvv+vvOGyvvJvvO*vvO@vv}vv"vvJvv&Gyvvzvv(fG}Ivv}vvQGyvv}vv}vv+vvRfvv"vvOGyvvWvv,q.h|vvhCfGyvv}vv(GOGyvvZvvzvvZvv9yvv+vv?
GyvQFv+vTv+v?Gyv}vTvAvgv}vzv?pv,Yv"v9fv?GyvMvRa$v,Gyvwv9hyv+v#hG *v;*vBhGyvqvzvOSv=v9QhYvzvZv9d

GyvvMvvRGpvv+vv#,pvvwvvDvv+vvQG
k

|vv9*vv]vv9aGyvvavv=vvWvv(QhGyvvwvv(GQ@vvRhivv+vvQ$vv}vv9|vv#Gyvv}vvwvv(!vv9JGyvv]vv8vv+vvzvv?
 fa9AGyMRaLZ9FZ&Gy}az(<?f"OGyW,q.

Gy}9Ap,GyZzZ9d

*vvJvvAvv(jGyvvZvvzvvZvv9dGyvvQ_vv>fvvzvv)|vv9A|vvQ@vv=vvbvvv+vv}vv+vv9Fvv+vv9
k

hpvv+vvR*vv9Fvv+vv9
k
.h*vvAvvjvvzvvjvv{Gyvv}vv9A

Gyv}vQ@v=vbpv+vR*v9Fv+v9
k

<v+v#FvR*v8v9JGyvZvzvZv9dpv+vTv}vKyv%v9<v9:!vR:b<vgv]v%v9pv(b<vgv̂CCv"v9A
fv}vzv+v?GyvAvWvwv+v{GyvQ_v>.hpv,CCv"v9AGyvGvqv9aGyvAvOQ*vGv,yvzvZvzvZv9dGyv}vWvw

q
v{sv=v{GyvWv,q

@v=vtv)!vTv=v?\v8v+vzv?|v#Gyv}v9AGyv}vQ@v=vbpv+vR*v9Fv+v9
k

pv,GyvZvzvZv9dyvAvJvqveyv&Vvwvzv&.hpv,CCv"v9A
GyvWv,q*vRhdBLvQ|v9@v=vtqv)|v#Gyv}v9AGyv}vQ@v=vbpv+vR*v9Fv+v9

k
fv"vO|v9@vAvGv9hROQFv?GyvJvQGQI100

|8(*?.

f}z+?GyAZ"+h

@

o
vvWvvw

q
vv{|vv"vvAvvGvv9JGyvvMvvRapvv,fvv}vvzvv+vv?Q_vv=vv?ChFvv9pvv?.pvvqvv,Gyvvgvv}vvzvv+vv?G}hyvv)*vvGvv>

@vvGvvqvv+vvrG}Vvvjvv9dGyvv+vvOh*vv?<vvgvvOGyvv=vvDvvu<vv=vvbAsvv=vv{Vvv+qvv%vv9,<vvJvv+vvE*vvAvv~GyvvAvvtvvzvv[|vv#Ohf
@vvWvvtvvtvv9J.hfvv"vvO|vv9*vvAvvavvz

q
vv>G}|vvQ|vvTvvAvv(ifvv9dm|vv#GyvvOsvv?pvv,G}<vvgvv9O,vvv}vv9pvv,|vvgvvdvv~

<vvv;WGyvvvGvvvOGQGfhG}Q\vvv+vvv9J,@vvvTvvvAvvvgvvv}vvv{Gyvvvgvvv}vvvzvvv+vvv?GyvvvGvvv9pvvv?<vvvJvvv+vvvE*ovvv]vvvjvvvbGyvvvZvvvzvvvZvvv9d
Gyvvv}vvvTvvvJvvv(b<vvv9yvvvWvvvwvvv{Gyvvv}vvvavvvzvvv(H.*vvvJvvvOqOGyvvv}vvvgvvv+vvv9Q(BS EN 14411 :2006)C!vvv(GY<vvv;W
GyvvMvvRa_vv=vvtvv9

k
yvvzvvavvQbGyvvPj@vv"vvAvvHpvv+vv&Svv(GA<vv9yvv=vvDvvuCh<vv9yvvgvv}vvzvv+vv?GyvvGvv9pvv?,E\vv9pvv?Eyvv)

LZ9F[G|AZ9Y%9yz}9A,<j^Gy"dQf#GSAg}9:@%9Gy"%9F+?.

pvvv,CCvvv"vvv9AVvvv,qGyvvvZvvvzvvvZvvv9dh|vvvhGyvvvAvvvO
q

QLpvvv,R*vvv9OIOQFvvv?GyvvvJvvvQGQI,*vvvRhd|vvvgvvvdvvv~
Gyv}v9AGyv}vQ@v=vbvv+v}v+v9Fv+v9

k
fv"vOGyvOQFv?500|v8v(*v?.hfv"vOGyvOQFv?800|v8v(*v?@vwv(fGyv}v(GO

GyvvwvvQ<vv(!vv+vv?svvOGIvvAvvQsvvBh@vvJvv(qyvvBEyvv)Cvv"vv9Fvv,ChvvvTvv+vvOGyvvwvvQ<vv(f,h@vv=vvOCfvv}vvzvv+vv?GyvvAvvzvv=vv+vvO
(Sintering)|vv"vvAvvGvv?pvv,Gyvv=vvOG*vv?|vv9OqIkfvv9yvv+vv?Gyvv}vvTvv9|vv+vv?.h|vvhR*vv9OIOQFvv?GyvvJvvQGQIIvvAvv)
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1200|v8v(*v?*ovgv9O@v=vzv(Q|vQvv=v9JG}yv(|v+v"v9hGyvTv+vzv+vwv9yvAvWvw
q
v{Gyv}v(:*vB(Mullite).pv{PG

R*vOJOQFv?IvQGQIGyvWv,qCvvDvQ!vJvZv{fvzv)LvRaCvvDvQ@vRFqvGv9
k

!vAv+vGv?GSvAv}vQGQEfv9OI
GyvvAvv=vvzvv(Q,pvv{PG<vvzvvjvvBOQFvv?GyvvJvvQGQI1300|vv8vv(*vv?*vvAvv=vvzvv(QFvv}vv+vvh|vv9<vvtvv,|vv#GyvvTvv+vvzvv+vvwvv9.
h<(F(OC|;MGy=(@9S+(eChGyZ(O*(e*JOKGyARF+H|ga+9

k
|"AG9

k
vA+}9

k
.

(GyWw{8.2)<"+?GyZzZ9d.
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(GyWw{8.3)V,qGyZzZ9d.

|"AG9JGyMRa

GyZzZ9dGy"9Qj
Cvv}qvv?C!vv(GY|vv#GyvvZvvzvvZvv9dGyvv}vvwvv(qfCSvv9Svv9

k
|vv#Lvv;FvvbG}yvv(|vv+vv"vv9hGyvvTvv+vvzvv+vvwvv9hGyvvjvv"vv,

<vv9yvvTvv+vvzvv+vvwvv9(40-80%)|vvhsvvzvv+vv{|vv#ChvvvTvv+vvOGyvvJvvO*vvO(2-3%)*vv"vvAvvH|vv"vvAvvGvv9J|vvtvv9h|vv?
yvv;!vvZvv%vv9Q(Refractory),h*vvZvv}vvOyvvOQFvv9JIvvQGQIfvv9yvv+vv?|vv#OhfCf*vvAvvWvv(g.h@vvtvv9he

|vv"vvAvvGvv9@vv&GyvvwvvDvv+vvqvv?Gyvv=vv"vv+vv?Gyvvzvv%vv>GyvvWvvO*vvO,pvv,Ivv+vv#@vvZvvzvvK|vv"vvAvvGvv9@vv&Gyvvgvv9Ryvv?G}svv{vvvDvv9pvv?
k

yvvAvv=vvavv+vv#Gyvv}vvOGLvv#.h*vvTvvAvvgvv}vv{GyvvZvvzvvZvv9dGyvv"vv9QjG}<vv+vv̂Gyvv}vvRFqvvHfvv9OIyvvzvv}vvQGIvv+vv̂
hs"(GJGyAZQ*rhGy}j9S{p,Gy}MA=QGJhGy}Z9!h.
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YzZ9dG6FoQq

G6FoQqh<;WG}Str

*vvv}vvvwvvv#Cf*vvvZvvv"vvvhG6FovvvQq|vvv#C!vvv(GYvvvvDvvv+vvvQI|vvv#GyvvvZvvvzvvvZvvv9d,hpvvv,|vvvtvvvO|vvvAvvv%vvv9|vvv9Qd
vvv+vv(<vvQ(Keuper marl)h|vv9QdE@vvQhQ*vv9(Etruria marl)hYvvzvvZvv9dCvvvTvvqvv(QO(Oxford

clay)hYvvzvvZvv9dyvv"vvOf(London clay)h_
n
vvq
n
vv{@vvwvv(*vv"vv9JGyvvqvvJvv~GyvvJvvGvvQjhYvvzvvZvv9d

h*vvvzvvvOhivvv(yvvvB|vvvh<vvvgvvv̂@vvvQSvvv=vvv9JGyvvvavvv}vvv,(Alluvial)hGyvvvZvvvzvvvZvvv9dGyvvv"vvv9Qj.*vvvMvvvAvvvzvvvr
@vQvv+v>GyvZvzvZv9dGLvAv;pv9

k
vv=v+vQG

k
<v"v9Afvzv)!v(fv&,iv+vQC!v&*vJvAv(jfv9OIfvzv)40-60%

Svv+vvzvv+vvwvv9,h10-25%Cyvv(|vv+vv"vv9,3-9%ChvvvTvv+vvOGyvvJvvO*vvO.h*vv}vvwvv#Cf*vvZvv{Gyvvqvv9svvOfvv"vvO
GyvWv,qEyv)17%pv,Iv9dGVvAv}v{GyvZvzvZv9dfvzv)|vTvAv(*v9Jfv9yv+v&|v#Gyv}v(GOGyvgv]v(*v?.
hsO@~qhYrE!A9LG6FoQqp,GyqZ{G}hd.

*vZv"vhG6FovQqGyv}vRFvH_v=vtv9
k

yv}vGv9dhGSvh|v#Gyvzv}vgv9fGyvgv9yv,h<vzyv(Gf|v(IqvOICh
|vvRQvvvWvv?.h*vv(pvvQG6FovvQqGyvv}vvRFvvHPhGyvvzvv(fGyvvDvv9<vvB|vv9OI:@vvJvvAvv9LEyvv)Yvv+vv9!vv?vvv=vv+vvQI
h|vtv9hp|v?yvzvZvtv+vhhGyvAvMvQ*v>hYv9yvJv?yvzvGvOQGfGyvgv9vvTv?yvzv]v(A.h*v}vwv#E!vAv9LG6FovQq

Gyvvv}vvvgvvv+vvv9QjhG6FovvvQqGyvvvMvvv9U<vvvJvvvTvvv>Gyvvvavvvzvvv>.h@vvvgvvvAvvv=vvvQ@vvvtvvv9!vvv9J@vvvWvvv+vvv+vvvOG6FovvvQqGyvvvgvvv9Oj
|vv"vv9Svv=vv?,ivv+vvQC!vv&yvvAvvMvvqvv+vv̂G}CvvQGyvv=vvZvvQjyvv(Yvv;JGyvv}vv;W*vv}vvwvv#@vvtvvzvv+vv[Svv}vv9vvvAvv%vv9
Gyvv}vvgvv+vv9Q*vv?|vv#10mmEyvv)6mm.h}fvv}vv9dGyvvZvv+vv9!vv?,h<vvjvv+vv?|vvtvv9Q<vv?GyvvJvvO*vvE|vvh
GyvvtvvO*vv~Gyvv}vv(Fvv(O,svvO*vvwvv(f|vv#Gyvv]vvQhQjVvv,qG6FovvQqGyvv}vvRFqvvH|vvQICvv9!vv+vv?<vvOQFvv9J
IQGQI|"Mq]?y}}9Cz?Cy(GfGy}(GOGy}(F(OI|#s={.

*vZv"vh<v;WG}Svtvr|v#YvzvZv9d|v}v9Cv{yvZvzvZv9dG6FovQq,|vDv{|v9QdE@vQhQ*v9,
hyvvwvv#Svv(GAYvv"xvvhGyvvtvvQ|vv+vvO*vvOh*vv9

k
ChByvv+vv9

k
@vvGvv>ivvQ<vvzvv?Gyvv}vv(GOGyvvMvv9e<vv"vvgvv(|vv?Cvvv=vvQ|vv#

@vzvxGyv}vTvAvgv}vzv?yv7FovQq.h:*vRFqvH<v;WG}SvtvrGyvMvRpv,GyvAvtvzv+vOjG}Iv}vQChGyv=v"v,
ChGyv=vQ@vtv9yv,ChGyvQ|v9OjGyvOGvv#(Brindled)Ch"Gyv}vgvAqvu"h$v(C|vzvU<vTv+vbCh<v{!v%v9A
Q|vvzvv,.fvvzvv)GyvvQivv~C!vv&*vv}vvwvv#GSvvAvvgvv}vv9d|vvgvvdvv~Gyvv=vv;WGyvvZvvzvvZvv9yvv,Gyvv}vvAvvWvv9<vvx<vv}vv+vv{:
*vvtvv{fvv#50.22,E:CfCIvvO|vv"vvAvvGvv9JGyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI|vv#<vv;WGyvvZvvzvvZvv9dGyvvavv+vv"vv,
G}Iv}vQGyv}vAvWv9<vx@v}v9|v9

k
*v}vwv#Cf*vTvAvgv}v{<v}v+v{|v"vMvqv̂IvAv)150.hfv"vO|v9@ovavzv>

G}yvv(GfGyvvRG$vv+vv?,*vvAvv(GpvvQGyvvtvvQ|vv+vvOGyvv}vv}vv(L<vvzvv}vvgvv?svv(*vv?hLvvqvv+vvqvv?,h<vv}vvGvv9d|vv#G}yvv(Gf
Gyvtv(*v?,Ch<v}v(GYvqv9JIvTv>Gyvavzv>.C|v9yvzv=v;WGyv=vTv+vbG}|vzvU,*vAv~E!vAv9L|vGv9d
hGSvvh|vvgvv+vv9Qj|vv#Gyvv}vvDvv=vvAvv9J|vv"vv9Svv>yvvAvvjvvavv+vv?Lvvavv(WGyvvAvvtvv9ASvvavvJvv+vv#|vv9Fvvzvv+vv#(@vvJvvO<vv9J
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h@vvvtvvvgqvvvQGJ)hLvvvavvv(WGyvvvAvvvtvvv9AGyvvvTvvvavvvK|vvvhGyvvvGvvvOGQ(Eaves)hLvvvavvv(WGyvvvPQhI(Ridges)

hGyvJv(Ga(Verges)hGyvRhG*v9GyvOGLvzv+v?hGyvMv9QFv+v?vv}v9$v(|v=v+qv#pv,GyvWvwv{8.4.@vQU

Gy=;_9Jh@QRef9OIyJ}9*A%9h@T%+{@OGhy%9p,Gy}(sh.

(GyWw{8.4)<;WG}StrvvvvGy=;_9JGCw+q?hGCTaJ?GC"9S=?.
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<;WG}Q\+9J|#Gy}9Qd

*ovvZvv"vvh<vvgvv̂C!vv(GY<vv;WG}Q\vv+vv9JC*vv]vv9
k

|vv#|vv9QdE@vvQhQ*vv9.h*vvwvv(fGyvvWvv,qfvvzvv)
OQFvv?IvvQGQI1130|vv8vv(*vv?pvv+vv"vvAvvH@vvRFvv+vvGvv9

k
vvv9pvv+vv9

k
yvv+vvgvvavv,|vv"vvAvvGvv9Jfvv9yvv+vv?Gyvv}vvAvv9!vv?h|vvtvv9h|vv?

yvvzvvwvv+vv}vv+vv9Fvv+vv9JhGyvvZvvtvv+vvh,|vvh@vvWvvQqH|vvJvvOhOyvvzvv}vv9A*vvtvv{fvv#3%.h$vvPG*vvtvv9<vv{Gyvvqvv8vv?
G}O!v)|v#@vWvQHGyv}v9A(Gyv}vGv}v(fv?1)hpvtv9

k
yvzv}vgv+v9Q(BS EN 14411: 2006).*vJvOqO

@vWvQHGyv}v9AGyv}vAv(Svb(Gyv}vGv}v(fv?2)<v+v#3%h10%.pv,Iv+v#@vWv+vQGyv}vGv}v(fv?3
Eyvvv)@vvvWvvvQHGyvvv}vvv9ACvvvvDvvvQ|vvv#10%.hIvvv+vvvDvvv}vvv9vvvv9fGyvvv}vvvavvvzvvv(H|vvvtvvv9h|vvv?fvvv9yvvv+vvv?yvvv;!vvvR:b
*vvvv}vvvvwvvvv#EO|vvvv9L<vvvvQhRGJCh|vvvvGvvvvQhTGyvvvvwvvvvQ<vvvv(Q!vvvvOhe(Carborundum Grit)(vvvvvQ<vvvv+vvvvO
GyvvTvv+vvzvv+vvwvv(f)pvv,SvvavvKGyvv=vv;W(GyvvWvvwvv{8.5).*vv=vv+qvv#GyvvWvvwvv{8.6G:SvvAvvgvv}vv9dGyvv}vv"vv9Svv>
y=;WG}Q\+9J.

(GyWw{8.5)<;WG}Q\+9JvvvvGCQsXhG}|zUhGB9U.
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(GyWw{8.6)<;WG}Q\+9J.

GyZzZ9dGya+",(GyAQGv(@9)

 !vvAvv9L|vvwvv(!vv9J|vvgvvtvvOqI|vv#GyvvZvvzvvZvv9dGyvvavv+vv"vv,yvvgvv"vv9YvvQGyvv}vv=vv9!vv,*vvGvv>Cf*vvwvv(f
GyvvvZvvvzvvvZvvv9dCvvvvDvvvQ!vvvgvvv(|vvv?|vvv}vvv9$vvv(\vvvQhQjyvvv7FovvvQqCh<vvv;WG}Svvvtvvvr.*vvvAvvvTvvv=qvvv>hFvvv(O
ChvvvTvv+vvOGyvvJvvO*vvOpvv,GyvvZvvzvvZvv9dpvv,@vvzvv(*vv#Gyvv}vv"vvAvvHGyvv}vvWvv(j<vv9yvvzvv(fGyvv=vvQ@vvtvv9yvv,Gyvvqvv9@vvKCh
Gyv=v"v,ChG}Iv}vQ.hpv,ChGLvQGyvtvQfGyvAv9SvhfvWvQVv+qvOJ|v=v9fm|vO!v+v?vvDv+vQI<v=vzv(c|v#
GyvZvzvZv9dGyvav+v"v,Gyvgv9yv,GyvRLvQpv?.hsvOGSvAvMvO|vB@vzvxGyv}v(GO}!v%v9CQLv[Cv}v"v9

k
|v#

GyvvJvvGvvQhPGJO*vv}vv(|vv?h*vv}vvwvv#svv(yvv=vvAvv%vv9<vvzjVvvwvv{.hvvv9!vvBGyvv=vvzvv(vvv9Jivv9yvv=vv9
k

|vvGvv(qpvv?
FRF+9

k
yAT%+{@Gq+q%9hV+q%9,hv9!B@}~<9yMQS9!?p,CC"9AGy="9A.

h|vv9@vvRGd<vvzvv(vvv9JGyvvZvvzvvZvv9dGyvvavv+vv"vv,GyvvJvvO*vvDvv?@vvTvvAvvgvv}vv{pvv,Gyvv}vv=vv9!vv,GyvvGvvO*vvOICh
pvv,@vvQ|vv+vv~GyvvtvvO*vv}vv?vvv}vvQ<vvgvv9J|vv"vvJvv(@vv?<vvTvv+vvavv?(Plain Ashlar)ChPGJ|vvtvv9_vvh|vvwvv+qvvqvv?

(Profiled)Chfvvzvv)Vvvwvv{|vv"vvJvv(@vv9J@vvR*vv+vv"vv+vv?.*vv}vvwvv#Cf*vvTvvAvvgvv}vv{GyvvZvvzvvZvv9dGyvvavv+vv"vv,
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vvvavv=vvtvv?Lvv9QFvv+vv?yvvzvvGvvOQGfGyvvqvvGvv(IChvvvTvv(I<vvTvv}vv9vvv?25vvvv40mm|vvgvvzvvtvv?fvvzvv)|vvDvv=qvvAvv9J
|v+vwv9!v+vwv+v?|v#pv(:P:*vZvOC.h*vAvavz

q
v>E!vAv9L<vzv(vv9JGyvZvzvZv9dGyvav+v"v,Yv"vh!v}v(PL

Cvvv=vvQIvvGvv}vv9
k

(yvv+vvzLvvP<vv9yvvJvvTvv=vv9fGyvvAvvtvvz
q
vv[),yvv+vvZvv"vvh|vv"vv&svv(Gyvv>|vv#GyvvGvv[.Cvv~*ovv]vvjvvb

GyvZvzvZv9dGyvGv9$vRpv,sv9yv>GyvGv[h*vGvqvrpv,VvQhW|vAvJvwv~<v%v9Cv~*vWv(i.@v"vAvH
|vv#GyvvZvvzvvZvv9dGyvvavv+vv"vv,Cyvv(Gf@vvtvvzvv+vvO*vv?E\vv9pvv?Eyvv)Gyvvzvv(!vv+vv#G}Lvv]vvQhG}RQbh<vv"vvTvv+vvH
|vAv"v(qY.h*v}vwv#@vzv(*v#GyvZvzvZv9dGyvav+v"v,vv,*vAv}v9Vv)fv"vOGyvAvQ|v+v~|vhCVvjv9dGyvZvzvZv9d
Gyvvavv+vv"vv+qvv?Gyvvtvv9Fvv}vv?hGyvvAvv,Lvv]vvgvvByvvzvvAvvjvv+vvQGJGyvvavv=vv+vvgvv+vv?.Eyvv)Fvv9!vv>GSvvAvvgvv}vv9yvv&vvv(IvvOGJ

yvv5vvvTvv9A,*vvTvvAvvgvv}vv{GyvvZvvzvvZvv9dGyvvavv+vv"vv,C*vv]vv9
k

pvv,Yvv"vvh<vv;WG}Q\vv+vv9Jhpvv,Yvv"vvh
|vGv9dhGSvh|v#Gyv=v;WGyvAvR*v"v,yvPQiGyv=v"v9Ah@v+vGv9!v&(GyvWvwv{8.7).hsvOhYvr<vzv(c
Gy="9A|#GyZzZ9dGya+",Gy}"AH<9y=Dup,GyqZ{GyD9!,.

(GyWw{8.7)<;_9Jhs}~GA(Ga|#GyZzZ9dGya+",.

vT(IGyZzZ9dGya+",Gyg9Rdyz}aQ

GyvvwvvTvv(IGyvvgvv9Ryvv?yvv}vv9AGyvv}vvavvQ$vv,fvv"vvZvvQLvv9QFvv,yvv}vvtvv9h|vv?Gyvvgvv(G|vv{GyvvGvv(*vv?pvv,
C!vdv}v?GyvGvOQGfGyv}vAvgvOqOIGyvav=vtv9JGyvgv9Ryv?yvzv}vavQ.h*ovZvQaGyv}v9Afv#Gyv(GFv%v?Gyvgv9Ryv?
yvvzvv}vvavvQ,h@

o
vv%vv(qi|vv#GyvvMvvzvvryvvAvvJvv}vv,GyvvGvvOGQGyvv=vv"vv+vv(j|vv#Gyvv}vvqvvgvv(dGyvv]vv9QyvvzvvWvv}vvU

hGyvvQ*vv9Mh|vv9AGyvv}vvavvQ.vvv}vv9Ef@vvZvv}vv+vv~Gyvv(Yvv;JhGyvvqvvGvv(I<vv+vv#Gyvv(GFvv%vv?hGyvv=vv"vv9A*vvwvvqvv{
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@vvgvv9Od\vvjvvbGyvv%vv(GA<vv+vv#GyvvqvvGvv(IhGyvv(SvvbGyvvMvv9QFvv,|vv}vv9*vv}vv"vvh|vvQhQGyvvQ_vv(<vv?GyvvAvv,
*vvJvv}vvzvv%vv9Gyvv%vv(GAfvv=vvQGyvvqvvGvv(I.h@vv(\vvhpvv,<vvgvv̂Gyvv}vv"vvdvv(|vv9J|vv9!vvgvv?EIvvwvv9eVvv9svv(yvv+vv?
|vav9_v+v?|v#|v9OIG *vAv+vzv+v#<vQh<v+vzv+v#OG*v+v#pv8v?(EPDM) (Mthylene Propylene Diene

Monomer) (M-class)pvv,Gyvv(Yvv;JGyvvWvv9svv(yvv+vv?.h*vvDvv=vvBivvWvv9A@vv"vvq
q
vvUfvv9OIfvvzvv)Gyvv=vv"vv9A

s={@Qv+>f9RdGy}aQ.

@

o
vvgvvO

q
C!vvdvv}vv?fvvRdGyvv}vvavvQ|vv"vv9Svv=vv?yvvzvv}vv=vv9!vv,GyvvJvvGvvQ*vv?hGyvvMvvQSvv9!vv+vv?hGyvv}vv=vv9!vv,PGJ

G}_vQGyvMvWv=v+v?hGyvMvQSv9!v+v?.@vQv
q
v>Vv=vwv?Cpvtv+v?ChVv9sv(yv+v?|v#G}yv(|v"v+v(eGyv}vTvJv(H

fvvzvv)Gyvv(GFvv%vv?@vv9Qvvv?pvvGvv(I$vv(GFvv+vv?<vvTvv}vvx25mm.Cvv~@vvgvvzvvuhIvvOGJfvvRdGyvv}vvavvQ

fvvzvv)C!vvdvv}vv?G Svv"vv9O.*vv}vvwvv#@vvZvv"vv+vvhsvvavvhfvvRdGyvv}vvavvQ|vv#GyvvZvvzvvZvv9dGyvvavv+vv"vv,Ch|vv#
|vvGvv}vv(fvv?vvv=vv+vvQI|vv#Gyvv}vv(GOG}LvvQi,<vv}vv9pvv+vv%vv9Cyvv(GMGyvvJvvGvvQChGyvvqvv(:Pivv+vvQGyvvtvv9<vv{
yvvzvvZvvOCChGyvv"vvJvv9SChG}yvv(|vv"vv+vv(eChGyvvR!vvx.h@vvwvv+vvrCVvvwvv9dsvvavvhfvvRdGyvv}vvavvQ<vvJvv+vvE
*vv"vvTvv9H|vv9AGyvv}vvavvQ<vvgvv+vvOG

k
fvv#hYvv;JGyvvAvvZvvQ*vvrGyvv}vvqvvAvv(Ivv?h<vvJvv+vvE*vv}vvwvv#pvvx<vvgvv̂

Gyv(GIvOGJ|v#CFv{GyvZv+v9!v?hG Yv;M.Cv}v?|vGv9dhGSvh|v#G}yv(GfhG}<vgv9O|vAv(GpvQ
pv,hIvOGJGyvZvzvZv9dGyvav+v"v,yvAvJvtv+vuGyv}vdv%vQGyvGv}v9yv,Gyv}vavzv(H.EfGyvwvTv(IGyvgv9Ryv?
yvvzvv}vvavvQ|vv#GyvvZvvzvvZvv9dGyvvavv+vv"vv,|vvtvv9h|vv?yvvzvvJvvQ*vvuh|vvAvv+vv"vv?h:@vvJvvAvv9Lfvv}vvzvv+vv9

k
Eyvv)Yvv+vv9!vv?

<9SAD"9AGyA"d+r|#I+#Ey)BLQ.

(GyWw{8.8)vT(I|#GyZzZ9dGya+",f9Ry?yz}aQ.

551



Gyt+W9!,(GyZ+",,GyMRaGy}RLQa)

Gyvvtvv+vvWvv9!vv,(GyvvZvv+vv"vv,)YvvzvvZvv9d_vv+vv"vv,|vvRFqvvH*vvTvvAvvgvv}vv{vvv(IvvOGJ<vv"vv+vv(*vv?Chfvvzvv)
Vvvwvv{<vv;_vv9J|vvRLvvQpvv?@vvTvvAvvgvv}vv{pvv,G vvvTvv9A.vvv9fGyvvtvv+vvWvv9!vv,Vvv9Fvvgvv9

k
pvv,GyvvtvvQfGyvvAvv9Svvh

fvvvWvvvQ,hvvvvDvvv+vvvQG
k

|vvv9vvvv9f*vvvTvvvAvvvgvvv}vvv{|vvvhCVvvvjvvv9dG6FovvvQqGyvvv}vvvAvvvgvvvOOIG}yvvv(Gfpvvv,hGFvvv%vvv9J
Gyvv}vv=vv9!vv,,|vvDvv{Gyvv}vv=vv9!vv,GyvvTvvwvv"vv+vv?Gyvvgvv9|vv?.*vv}vvwvv#Cf*vvRFqvvHGyvvZvvzvvZvv9dGyvvavv+vv"vv,<vvgvvOVvv+qvv&
<vvWvvwvv{Chyvv,h@vvZvvzvv=vv&Eyvv)Ivv9yvv?Gyvv=vvTvvwvv(*vvB,Ch*vvavv=vvuGyvvAvvRFvv+vvHGyvRyvusvv=vv{Vvv+qvv&}hd
|vvQI.h*vv}vvAvv9R$vvPGG}Lvv+vvQ<vvz!vv&*vvMvvqvv̂|vvMvv9_vvQ@vvWvvtvvu_vv=vvtvv?GyvvAvvRFvv+vvHfvvWvv(GFvv+vv9

k
|vvhC!vv&

*vvJvvO|vv#@vv"vv(YG}yvv(Gf.*vvAvv(GpvvQGyvvMvvRaGyvvtvv+vvWvv9!vv,<vv"vvTvv+vvH*vvWvv=vv&svvWvvQI<vvQ@vvtvv9yvv+vv?:|vvhCh
ivv+vvQ:|vvh(|vvB(Matt)),h<vvzyvv(Gf<vvTvv+vvavv?Ch|vvQsvvWvv?.h|vv9O@vv&PGJO*vv}vv(|vv?_vv(*vvzvv?,
h:@vvAvvzCvvQ<vvgvv(G|vv{GyvvAvvGvv(*vv?ChGyvvZvvtvv+vvhChG}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?,ivv+vvQCfGyvvZvvO|vv9J
Gyt(*?sO*oWd,SaJ&h*T=>y&\QQG

k
i+Q<T+b.

GyMRaGyJGQj

*vvZvv"vvhGyvvMvvRaGyvvJvvGvvQj|vv#YvvzvvZvv9dCvv9!vv(jyvvOf,<vvWvvwvv{!vv}vv(PFvv,|vv#|vvR*vvH
|vv#YvvzvvZvv9d!vv9Qj|vvhE\vv9pvv?Yvv%vv(Qvvv9yvvqvvzvvOSvv=vv9Q.hfvv"vvO|vv9*vvWvv(i<vvOQFvv?IvvQGQI<vv+vv#

1200|vv8vv(*vv?h1300|vv8vv(*vv?@vvAvvRFvvHGyvv}vv9OIh@vv"vvAvvHLvvRpvv9
k

vvvAvv+vv}vv9
k

PG|vvtvv9h|vv?vvv+vv}vv+vv9Fvv+vv?fvv9yvv+vv?.
h|vvgvvdvv~G}!vv9<vv+vv>GyvvZvvzvvZvv9yvv+vv?Gyvv}vvRFqvvGvv?ivv+vvQGyvv}vvZvvtvv(yvv?$vv,|vv#GyvvMvvRaGyvvJvvGvvQj,
h}ivvvzvvv>G}ivvvQGV@vvvTvvvAvvvgvvv}vvv{hYvvv;J|vvv#Gyvvv=vvv(yvvv,<vvvQh<vvv+vvvzvvv+vvv#GyvvvAvvv,@vvvTvvv}vvvK|vvvQh!vvvAvvv%vvv9
<vv9yvvAvvwvv+vvr|vvhIvvQvvv?G}QV,h|vvhPyvvx,EPG@vvavvz

q
vv>G}|vvQ,pvv{!vv&@vvAvv(GpvvQCvvv}vv9ehYvv{

hSOGJ<;y+h(Socket/ Spigot)@tz+O*?|#GyMRaGyJGQj.

@vvvZvvv"qvvvhCyvvv(GMLvvvRpvvv+vvv?vvvv=vvv+vvvQI|vvv#GyvvvMvvvRaGyvvvJvvvGvvvQj|vvvQ<vvvgvvv?_vvv(d\vvvzvvvgvvv%vvv92.1m

hSvv}vvwvv%vv98mmvvv(IvvOGJEvvvTvv9Ayvvzvv(GFvv%vv9J.h*vv}vvwvv#yvv%vvPgG}yvv(GM,GyvvDvv9<vvAvv?Gyvvzvv(f
hGyvv}vvtvv9h|vv?yvvzvvJvvQ*vvuhGyvvZvvtvv+vvh,Cf@vvwvv(f|vv"vvAvvdvv}vv?Gyvvzvv(fCh|vv=vvQsvvWvv?Ch|vvRFvvGvv?Ch|vv#
Ohf@vvRFvv+vvH.hC|qvv9C!vvdvv}vv?GyvvAvvDvv=vv+vvBpvv+vv}vvwvv#Cf@vvwvv(fcvv9$vvQICh|vvMvvqvv+vv?,vvv}vv9CfC!vvdvv}vv?
Gyvv(Yvv;JGyvv}vvqvvAvv(Ivv?@vv(pvvQ@vv%vv(*vv?Lvvzvvqvv+vv?@vvTvv}vvK<vvAvv=vvO*vvOCjQ_vv(<vv?|vv"vvAvvWvvQI|vv#FvvOGQ
G S"9O<(GSa?IQv?Gy%(GAGya=+g,.

<;WG}Q\+9J|#GyMRaGyJGQj

*vvTvvAvvgvv}vv{GyvvMvvRaGyvvJvvGvvQjvvvPyvvxpvv,Yvv"vvh<vvgvv̂C!vv(GY<vv;WG}Q\vv+vv9J.hEf

OQFv?IvQGQIGyvWv,Gyv}vQ@vqvgv?@vgvav,|v"vAnvGv9
k

<v}vTv9|v+v?|v"vMvqv]v?@vtv{fv9OIfv#3%.pv,
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EIvOiGyvgv}vzv+v9JG !vAv9Fv+v?*vav=qvufvzv)Gyv=v;_v9J@vRFv+vHIv=v+v=v,OGLv{GyvqvQfyvzvJvZv(d
fvvzvv)E!vv%vv9ARFvv9Fvv,vvvAvv+vv~.*vvZvv"vvrGyvv}vvgvv+vv9Q(BS EN 14411: 2006)SvvAvv?|vvTvvAvv(*vv9J|vv#
|vvvvtvvvv9h|vvvv?G:$vvvvAvvvvQGAyvvvv=vvvv;WG}Q\vvvv+vvvv9JGyvvvv}vvvvRFvvvvH.h:*vvvv"vvvvZvvvvK<vvvv9SvvvvAvvvvgvvvv}vvvv9dGyvvvvZvvvv"vvvvr0
y~Q\+9J.C|9GyZ"r5p+}zxCfz)|t9h|?yJQv?|QhQGy}W9Ihy}OI_(*z?.

GyqM9Q

*vv"vvAvvHGyvvqvvMvv9Q|vv#|vvR*vvH|vv#Gyvvwvv9hyvv+vv#hYvvzvvZvv9dGyvvMvvRGpvv+vv#hGyvvZvv(qGf|vvhYvv%vv(Q
|vv#GyvvqvvzvvOSvv=vv9Qpvv,<vvgvv̂GyvvJvv9:J.pvvgvv"vvO|vv9@vvWvv(i$vvPgGyvv}vv9OI<vvOQFvv?IvvQGQI1100

|vv8vv(*vv?@vvZvv=vvK|vvTvv9|vv+vv?h@vvJvvAvv9LEyvv)@vvRFvv+vvHyvv}vv"vvhG|vvAvvZvv9UGyvv}vv9A.hpvv,Yvv"vv9fvv?Svvzvvh
GyvvZvvQaGyvv}vvRFvvGvv?GyvvAvvtvvzvv+vvO*vv?*vvAvv~GyvvAvvRFvv+vvHGyvv}vvzvvJvv,<vv{\vv9pvv?Gyvv}vvzvvKGyvvWvv9FvvhGyvvQ_vv>Eyvv)
GyvvqvvQfpvv,CCvv"vv9AGyvvWvv,.*vvAvvqvvwvvxGyvv}vvzvvKyvv+vvWvvwvv{ChvvvTvv+vvOGyvvZvv(O*vv(eGyvvPj*vvAvvqvv9fvv{|vvh
GyT+z+w9hG}y(|+"9fz)SaKGytag?GyZzZ9y+?p+"AH@RF+H|zJ,vA+~yzQ_(<?.

<;WGyGOQGfGyqM9Qj

*vvZvv"vvhGyvv=vv;WGyvvGvvOGQj(GyvvWvvwvv{8.9)|vv#GyvvZvvzvvZvv9dGyvvAvvQG<vv,|vv]vv9pvv9
k

Eyvv+vv&GyvvAvv9yvvx
(Talc)(Svv+vvzvv+vvwvv9JGyvv}vvjvv"vv+vvR*vv(e)ChGyvvJvvGvvQGyvvwvvzvvTvv,(vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(e)yvv]vv}vv9f

GyvvvJvvvZvvv(dfvvvzvvv)YvvvzvvvZvvv9dC<vvv+vvv̂|vvvWvvv(j.h|vvv#CFvvv{EfvvvOGOGyvvvZvvvzvvvZvvv9dyvvvZvvv"vvvh<vvv;W
GyvvGvvOQGf<vvgvv}vvzvv+qvv?Fvv9pvv?@vvMvvzvvbGyvv}vvwvv(!vv9Jvvvzvv%vv9,Gyvv}vv|y

q
vvqvv?@vvtvvzvv+vvO*vv9

k
|vv#|vvR*vvHGyvvZvvzvvZvv9d

GyvZv+v"v,(Gyvwv9hyv+v#)hYvzvZv9dGyvMvRGpv+v#hGyvQ|v{GyvTv+vzv+vTv,,|vh<vgv̂Gyv=v;WG}Q\v,
Gyvvv}vvvgvvv9O@vvvOh*vvvQgh@vvvMvvvzvvvb<vvv9yvvv}vvv9AyvvvAvvvWvvvwvvv{|vvv9OIRyvvvtvvv?.h@

o
vvv"vvvMvvv{$vvvPgGyvvv}vvv9OIh@vvvQvvvvRyvvvQpvvvh

vvDv9pvAv%v9Cv~@vGvq
q
vrh@vAvJv(qdEyv)|vTvJv(b!v9fv~<v}vQhQ$v9pv,<vQL|vJv}qv)<vOQFv?IvQGQI

500|v8v(*v?.fv"vOFvP*v]vjvb|vTvJv(bGyvZvzvZv9dGyv}vJvAv(jfvzv)!vTv=v?Q_v(<v?@vtv9QH8%

fvzv)Vvwv{<v;W.*vAv(Fv>@vRFv+vGv&|v#CFv{GyvAvR*v+v#h|v#CFv{GyvwvAv9|v?,h*v}vwv#@v"vqv+vP
Pyvvxsvv=vv{GyvvWvv,pvv,fvv}vvzvv+vv?hGIvvOI,Ch<vvgvvOVvv+vvPGyvv=vv;W<vvOQFvv?IvvQGQI1150|vv8vv(*vv?
IvAv)|vQIvzv?Gyv=vTvwv(*vBhGyvAvZvz

q
v>(Biscuit Stage)pv,pvQf!vqvtv,.Cv~@ovavzv)Gyv=v;_v9J

iv+vQGyv}vWv(*v?ChGyv}vWv(*v?IvAv)GyvAvZvz
q
v><vav=vtv?@vRFv+vHyvRLCv~@vWv(i<v{Vvgv9YIvQGQj

yv}vOI16Sv9fv?@vtvQ*v=v9
k
.h@v"vAvtv)Gyv=v;_v9JGyv}vAv]vQQIvv,*vgv9O@vOh*vQ$v9h@vQReGyv=v;_v9J

GyvGv+vOIGyv"v(fv+v?|v#CFv{@v(R*vgv%v9.hGyv}vtv9Sv9JGyv}vgv+v9Q*v?yvzv=v;W$v,:108 x 108 mm

h150 x 150 mmh200 x 150 mmh200 x 200h250 x 200 mm.
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GyZ+",Gy}RFqH

GyvZv+v"v,Gyv}vRFqvHGyv}vTvAvgv}v{pv,Yv"vhG}hG!v,GyvZvJv+v?(Sanitary Ware)yv&<vOf
Vvv=vv+vv&<vv9yvvRFvv9L*vvJvvZvvQGyvv}vv9A<vv9|vvAvvZvv9Yvv&pvv,C|vv9vvv#@vvZvvOqfvv&ChG!vvwvvTvv9Qg<vv"vvTvv=vv?0.5%.

Ivv+vvE*vvZvv"vvhGyvvMvvRaGyvvZvv+vv"vv,fvv9OI|vv#|vvR*vvHGyvvwvv9hyvv+vv#(25%)hYvvzvvZvv9dGyvvMvvRGpvv+vv#
(20%)hGyvvvvqvvvvzvvvvOSvvvv=vvvv9Q(30%)hGyvvvvwvvvv(GQ@vvvvR(25%).hpvvvv,|vvvv9*vvvvAvvvvgvvvvzvvvvu<vvvv9yvvvvtvvvvavvvvhGyvvvvwvvvv=vvvv+vvvvQI

vvv9yvv}vvQGIvv+vv̂hGyvv}vvjvv9Svv{*vvJvvAvv9L$vvPGGyvvMvvRaEyvv)@vvGvvqvv+vvr|vv]vv=vv(Wsvv=vv{Vvv+qvv&yvv}vv"vvh
@vWvtvtv&.h*vav=vuGyvAvRFv+vHGyv}vJvAv(jfvzv)Cvv9Sv+vO|vgvO!v+qv?yvAvzv(*v#vv{

q
Gyv}vTv9Iv9JGyv}vQFv+v?

|#Gytahs={V+q%9.

(GyWw{8.9)<;WFOGQj.

<;WG}Q\+9J|#GyZ+",Gy}RFH

*vvTvvAvvgvv}vv{GyvvZvv+vv"vv,Gyvv}vvRFqvvHC*vv]vv9
k

yvvZvv"vvh<vvgvv̂<vv;WG}Q\vv+vv9Jyvvavv=vv+vvgvvAvv&GyvvwvvAvv+vv}vv?.
h*vvv}vvvwvvv#Cf@vvvwvvv(fGyvvv=vvv;_vvv9Jivvv+vvvQGyvvv}vvvRFqvvvGvvv?|vvvzvvvTvvv9ACh|vvvMvvvWvvv"vvv?<vvv=vvvQhRGJCh|vvvJvvvRqRI

yvAvgvav,LvZv9Fv[fvOeG!vR:bE\v9pv+v?.hGyvJvGv(eGyv}vgv+v9Q*v?$v,100 x 100 mmh150

x 150 mmh200 x 200 mmh300 x 300 mm<vvvvvvTvvvvvv}vvvvvv9vvvvvvv?@vvvvvvQGhMfvvvvvv9OI<vvvvvv+vvvvvv#8h13

mm.h*TAg}{_;AE\9p,yA=a+#CI(GVGyT=9I?hhs9*A%9|#@TQHGy}9A.
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Ef9OIE!A9LGy=;WGyRLQp,

*v}vwv#Efv9OIE!vAv9L<v;WGyvMvRaGyvGvOGQjGyv}vtv(yv>h<v;WGyvzv(Iv9JGyvqv"v+qv?PGJ

G}yvv(GfGyvvtvv(*vv?Gyvv}vvWvv(*qvv?|vvhGyvvTvvavvKh<vv;WG}Q\vv+vv9JGyvv%vv"vvOSvv,<vvJvv+vvE*vvAvv}vv9Vvv)|vvh
GyvvtvvavvhGyvv}vv(Fvv(OISvv9<vvtvv9

k
|vv#Ivv+vvEGyvvWvvwvv{hGyvvzvv(fhGyvv=vv"vv+vv?|vv#CFvv{Cfvv}vv9dGyvvAvvQ|vv+vv~.

h*vJvAvqve<vgv̂GyvZv"v9fv+v+v#<v9yv}v%v9QGJGyvgv}vzv+v?Gyv;R|v?hGyvQSv(|v9JGyvAvqvZv+vzv+v?Gyv}v"v9Sv=v?
yvv]vv}vv9fFvv(OIfvv9yvv+vv?yvv}vv"vvAvvGvv9JGyvvZvv+vv9!vv?GyvvAvv,*vv}vvwvv#Cf@vvJvv{

q
|vvJvv{GyvvtvvavvhGyvv}vvqvvtvv(OICh

GyvvAvv9yvvqvv?.hCvv}vv?_vvzvv>|vvAvvRG*vvOC*vv]vv9
k

fvvzvv)Efvv9OIE!vvAvv9LGyvv=vv;WGyvvAvvR*vv+vv"vv,pvv,CVvvjvv9dGyvv=vv"vv9A
GyJO*D?.

GyqT+qT9A(Gy}(RG*+x)

GyvqvTv+vqvTv9ALvRaYvgv>G:$vAvQGA,Sv(GAvv9f|vRFvGv9
k

Chiv+vQ|vRFvH,h$v(hGb
|vv#GyvvZvvtvv+vvhh|vvtvv9heyvvzvv}vv(GOGyvvwvv+vv}vv+vv9Fvv+vv?.*vv}vvwvv#GSvvAvvgvv}vv9dGyvv}vv(R*vv+vvxivv+vvQGyvv}vvRFvvHpvv,
G}|vv9vvv#GyvvMvv9QFvv+vv?hivv+vvQ$vv9|vv#G}|vv9vvv#Gyvv}vvgvvQ\vv?yvvzvv=vvzvv{,vvvzIvv(GVGyvvTvv=vv9Ivv?,Ivv+vvE
|vv#Gyvv}vv%vv~hFvv(O|vvtvv9h|vv?Fvv+vvOIyvv;!vvR:b.*vvAvv~G |vvOGO<vv9yvvqvvTvv+vvqvvTvv9Afvv9OI|vvzvvZvvtvv9ivvzvv)
YvvvJvvv9Fvvvr|vvv#Gyvvv(QbyvvvAvvvTvvv%vvv+vvv{GSvvvAvvvgvvv}vvv9yvvv&.*vvv=vvv+vvv#GyvvvWvvvwvvv{8.10CQ\vvv+vvv?|vvv#GyvvvqvvvTvvv+vvvqvvvTvvv9A
GyvvQSvv}vv,,C|vv9GyvvWvvwvv{8.11pvv+vv=vv+vv#E!vv%vv9ApvvTvv+vvqvvTvv9A|vv#<vv;W|vvwvvTvvQIGSvvAvvgvv}vvzvv&v

n
vv;@vvQGpvv9

(Calatrava)fvvvzvvv)SvvvavvvKsvvv9fvvv?Gyvvv}vvv(Svvv+vvvtvvv)pvvv,@vvv+vvv"vvv+vvvQ*vvvr|vvvAvvv=vvvgvvv9
k

GyvvvAvvvtvvv"vvv+vvv?GyvvvAvvv,_vvv(qQ$vvv9
i9hOj(Gaudi).

(GyWw{8.10)pT+qT9A(GC(RG*+x).GyZ(QI<{Pf(Architectural Ceramics).
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(GyvvWvvwvv{8.11)E8vvv9Ah@vvvqvvvZvvv+vvv{pvvvTvvv+vvvqvvvTvvv9ALvvvRpvvv,vvvvsvvv9fvvv?GC(Svvv+vvvtvvv),@vvv"vvv+vvvQ*vvvr(Tenerife)GCgvvv}vvv9Qj
(Santiago Calatrava).GyZ(QIBQCQy+(!R(Arthur Lyons).
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@vvJvvB\vvjvvbfvv9dmFvvOG

k
,Cvv~@vvWvv(ipvv,OQFvv?IvvQGQI1200|vv8vv(*vv?.@vv"vvAvvHGyvv}vv9OIfvvzvv)

Vvwv{Cyv(GMSv}vwv%v920h30mmCv~@vtva
q
vhh@vZvtv{ fvav9ASvavKsv9S

m
<vQGb|vdv%vQg

vv9yv}vQ|vQ(GyvQLv9e)ChGyvjvQG!v+vBGyvav=v+vgv,,h|v"v9Sv>}SvavKGyvgv}v{.@vQGhMG}yv(Gf<v+v#
yvvv(fGyvvv}vvvjvvvQIGyvvvP$vvv=vvv+vvv?(Ochre)hG}<vvv+vvv̂Gyvvvgvvv9Fvvv,(Off-White)hGyvvvQ|vvv9OjhG}Lvvv]vvvQ
hG}RQb<JT>Gy}(GOG}hy+?GyOGLz?p+&.

Gy}QGFh

FURTHER READING

Centre for Accessible Environments. 2006: Specifiers’ handbooks for inclusive
design. London: Centre for Accessible Environments.

CIRIA. 2006: Safer surfaces to walk on. Reducing the risk of slipping. C652.
London: Construction Industry Research and Information Association.

Creative Publishing International. 2003: The complete guide to ceramic and stone
tile. USA: Creative Publishing International.

DfES Publications. 2007: Floor finishes in schools. Nottingham: Department for
Education and Skills.

Durbin, L. 2004: Architectural tiles: conservation and restoration. Oxford:
Elsevier.

Lemmen, H.V. 2002: Architectural ceramics. Princes Risborough: Shire
Publications.

NBS. 2007: Rainscreen cladding. Letting the air in to keep the rain out. NBS
Shortcut 26. Newcastle-upon-Tyne: National Building Specification.

Ripley, J. 2005: Ceramic and stone tiling. Marlborough: Crowood Press.

Taylor, K. 2008: Roof tiling and slating. Marlborough: Crowood Press.

Terreal. 2005: Terracotta and architecture.Twickenham: Terreal.

Teutonico, J.M. (ed.) 1996: Architectural ceramics: their history, manufacture
and conservation. London: James & James Science Publishers.

Wilhide, E. 2003: Materials; a directory for home design. London: Quadrille
Publishing.

STANDARDS

BS 65: 1991 Specification for vitrified clay pipes, fittings, and ducts, also flexible
mechanical joints for use solely with surface water pipes and fittings.
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BS 493: 1995 Airbricks and gratings for wall ventilation.

BS 1125: 1987 Specification for WC flushing cisterns.

BS 1188: 1974 Ceramic wash basins and pedestals.

BS 1196: 1989 Clayware field drain pipes and junctions.

BS 1206: 1974 Fireclay sinks: dimensions and workmanship.

BS 3402: 1969 Quality of vitreous china sanitary appliances.

BS 5385 Wall and floor tiling:

Part 1: 2009 Code of practice for the design and installation of internal ceramic
and natural stone wall tiling and mosaics in normal conditions.

Part 2: 2006 Design and installation of external ceramic and mosaic wall tiling in
normal conditions. Code of practice.

Part 3: 2007 Design and installation of internal and external ceramic floor tiles
and mosaics in normal conditions. Code of practice.

Part 4: 2009 Design and installation of ceramic and mosaic tiling in special
conditions. Code of practice.

Part 5: 2009 Design and installation of terrazzo, natural stone and agglomerated
stone tile and slab flooring. Code of practice.

BS 5504 Specification for wall hungWC pan:

Part 1: 1977 Connecting dimensions.

Part 2: 1977 Independent water supply. Connecting dimensions.

BS 5506 Specification for wash basins:

Part 3: 1977 Wash basins (one or three tap holes), materials, quality, design and
construction.

BS 5534: 2003 Code of practice for slating and tiling.

BS 8000 Workmanship on building sites:

Part 11.1: 1989 Code of practice for wall and floor tiling.

BS EN 295 Vitrified clay pipes and fittings and pipe joints for drains and sewers:

Part 1: 1991 Requirements.

Part 2: 1991 Quality control and samples.

Part 3: 1991 Test methods.

Part 4: 1995 Requirements for special fittings, adaptors and compatible
accessories.

Part 5: 1994 Requirements for perforated vitrified clay pipes.

Part 6: 1996 Requirements for vitrified clay manholes.

Part 7: 1996 Requirements for vitrified clay pipes and joints.

Part 10: 2005 Performance requirements.

BS EN 538: 1994 Clay roofing tiles for discontinuous laying. Flexural strength
test.

BS EN 539 Clay roofing tiles for discontinuous laying. Determination of
physical characteristics:

Part 1: 2005 Impermeability test.
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Part 2: 2006 Test for frost resistance.

BS EN 997: 2003 WC pans andWC suites with integral trap.

BS EN 1304: 2005 Clay roofing tiles and fittings. Product definitions and
specifications.

BS EN 1308: 2007 Adhesives for tiles. Determination of slip.

BS EN 1324: 2007 Adhesives for tiles. Determination of shear adhesion strength
of dispersion adhesives.

BS EN 1346: 2007 Adhesives for tiles. Determination of open time.

BS EN 1347: 2007 Adhesives for tiles. Determination of wetting capability.

BS EN 1348: 2007 Adhesives for tiles. Determination of tensile adhesion
strength for cementitious adhesives.

BS EN 1457: 1999 Chimneys clay/ceramic flue liners.

BS EN 1806: 2006 Chimneys. Clay/ceramic flue blocks for single wall chimneys.
Requirements and test methods.

BS EN ISO 10545 Ceramic tiles:

Part 1: 1997 Sampling.

Part 2: 1997 Dimensions and surface quality.

Part 3: 1997 Water absorption and apparent porosity, relative and bulk density.

Part 4: 1997 Modulus of rupture and breaking strength.

Part 5: 1998 Determination of impact resistance.

Part 6: 1997 Resistance to deep abrasion for unglazed tiles.

Part 7: 1999 Resistance to surface abrasion for glazed tiles.

Part 8: 1996 Determination of linear thermal expansion.

Part 9: 1996 Resistance to thermal shock.

Part 10: 1997 Determination of moisture expansion.

Part 11: 1996 Determination of crazing resistance.

Part 12: 1997 Determination of frost resistance.

Part 13: 1997 Determination of chemical resistance.

Part 14: 1997 Determination of resistance to stains.

Part 15: 1997 Determination of lead and cadmium given off by glazed tiles.

Part 16: 2000 Determination of small colour differences.

BS EN 12002: 2008 Adhesives for tiles. Determination of transverse deforma-
tion for cementitious adhesives and grouts.

BS EN 12004: 2007 Adhesives for tiles. Requirements, evaluation of conformity,
classification and designation.

BS EN 12808 Grouts for tiles. Requirements, evaluation of conformity,
classification and designation:

Part 1: 2008 Determination of chemical resistance of reaction resin mortars.

Part 2: 2008 Determination of resistance to abrasion.

Part 3: 2008 Determination of flexural and compressive strength.

Part 4: 2002 Determination of shrinkage.
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Part 5: 2008 Determination of water absorption.

BS EN 13502: 2002 Requirements and test methods for clay/ceramic flue
terminals.

BS EN 13888: 2009 Grout for tiles.

BS EN 14411: 2006 Ceramic tiles. Definitions, classification, characteristics and
marking.

BS EN 14437: 2004 Determination of the uplift resistance of installed clay or
concrete tiles for roofing.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 467: 2002 Slate and tile roofs: avoiding damage from aircraft wake
vortices.

BRE Digest 486: 2004 Reducing the effect of climate change by roof
design.change. Modifications to good practice guidance.

BRE Good building guides

BRE GBG 28: 1997 Domestic floors - repairing or replacing floors and flooring.

BRE GBG 64: 2005 Tiling and slating pitched roofs (Parts 1, 2 and 3).

ADVISORY ORGANISATIONS

British Ceramic Confederation, Federation House, Station Road, Stoke-on-
Trent ST4 2SA, UK (01782 744631).

CERAM Research, Queens Road, Penkhull, Stoke-on- Trent, Staffordshire ST4
7LQ, UK (01782 764428).

Clay Pipe Development Association Ltd., Copsham

House, 53 Broad Street, Chesham, Buckinghamshire HP5 3EA, UK (01494
791456).

Clay Roof Tile Council, Federation House, Station Road, Stoke-on-Trent,
Staffordshire ST4 2SA, UK (01782 744631).

Tile Association, Forum Court, 83 Copers Cope Road, Beckenham, Kent BR3
1NR, UK (020 8663 0946).
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CS(O$+z"O(Hillend)GSwAz"OG*
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[G}_vvv9Q*vvvr].h*vvvTvvvAvvvMvvvOeC*vvv]vvv9

k
GyvvvjvvvQG!vvv+vvvBGyvvv}vvvzvvv}vvvhvvvv}vvv9OIyvvvTvvvavvvK_vvv9h:JGyvvv}vvvavvv9<vvvN

y}t9h|A&hO*}(|A&hF(OIE!%9F&Gyg9y+?.

Gy=9RyBGy}Z=(H

Gyv=v9RyvB$v(IvGvQ!v9fv~GyvJv=v+v=v9Jh<vtvTv9hIGyvjvQG!v+vB@vtvQ*v=v9
k
.*v}vwv#Yv%vQg<vOQFv?

IvvvQGQI24000|vvv8vvv(*vvv?hYvvv=qvvv&fvvvzvvv)Vvvvwvvv{hIvvvOGJ|vvv#Gyvvv=vvv;WPGJGyvvvzvvv(fGyvvvQ|vvv9Oj
Gyvv}vvgvvO!vv,Gyvvtvv9@vv~.h*vv}vvwvv#@vvwvv(*vv#SvvavvKPjRLvvQpvv?Lvvqvv+vvqvv?<vvAvvOh*vvQGyvv=vv9RyvvBGyvv}vvZvv%vv(Q
\vv}vv#Gyvvtvv9yvv>.h*vv|OjGyvvAvvzvvO*vv#pvv,GyvvqvvQfEyvv)@vvWvvwvv+vv{SvvavvKsvv9Syvv+vvU<vvJvv9Fvv?Eyvv)
Yvv+vv9!vv?,fvv}vvzvv+vv9

k
,h*vvwvv(fPG!vvTvv+vvH:|vvh|vvQs

q
vvb<vvdvv;d|vv#Gyvvzvv(fG}Lvv]vvQhG}Ivv}vvQ

hGyvv=vvQh!vvRj.vvv}vv9*vv}vvwvv#svv[Gyvv(IvvOGJGyvv}vvZvv=vv(<vv?Gyvv}vvWvvJvv(PIChGyvv}vvZvvtvv(yvv?,<vvJvvGvv~
Cv=QEy)Gyt+9SGy}"9S>:SAMOG|%9v}"Z9Jf}{.

GyZM(QGyQS(<+?

@v"vAvHGyvZvMv(QGyvQSv(<v+v?<vAvzCv+vQGyvAvGv(*v?hGyvJvByvzvZvMv(QG}svOe.pvqv,GyvgvZv(Q
GyvGv+v(yv(Fv+v?G}hyv)vv9f|v#Gyv}v}vwv#Cf@vwv(f$vPgGyvZvMv(Q[G}svOe]$v,GyvZvMv(Q
Gyv"v9Q*v?G}Yvzv+v?.E:CfYvMv(QG

k
CLvQiQSv(<v+v?h|vAvJv(qyv?svOCfv+vO@nvWvw

q
vzv%v9<vgvOPyvx.

h*v|Ojpvgv{GyvAvGv(*v?<v9yv}v9AhGyvGvzv+vOhGyvQ*v9MEyv)@vqvAv+vBGyvZvMv(QEyv)CFvRGAYvjv+vQI
*vvAvv~qIvv}vvzvv%vv9<vv(GSvvavv?G}!vv%vv9QIvv+vvE@vvqvvQR<vvJvvTvv>CIvvGvv9|vv%vv9h_vv=vv+vvgvvAvv%vv9<vv9yvvAvvzCvv+vvQGyvv;Ivvu
yvvzvv}vv9A.h@vvAvv(\vvh|vvgvvdvv~GyvvQhGSvv>pvv,Gyvv}vvJvv+vvavv9Jvvvavv=vvtvv9JQSvv(<vv+vv?|vv#Gyvvavv+vv#Ch
GyvvQ|vv{Ivv+vvE@vvAvvQGvvv~pvv,_vv=vvtvv9Jh@vvZvv=vvK|vv]vvjvv(_vv?,hpvv,Gyvv"vv%vv9*vv?@vvzvvAvvZvvu|vvh<vvgvv]vv%vv9
<vv(GSvvavv?Gyvv}vvgvv9OfGyvv}vvAvv=vvtvv+vv?pvv,Gyvv}vv+vv9gGyvvGvv(pvv+vv?|vvDvv{vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(e(Gyvvwvv9yvvTvv+vvB

(Calcite))ChGyvvvwvvv(GQ@vvvR(GyvvvTvvv+vvvzvvv+vvvwvvv9)ChChvvvvTvvv+vvvOGyvvvJvvvO*vvvOChGyvvvOhyvvv(|vvv+vvvB(vvvvQ<vvv(!vvv9J
Gyvv}vvjvv"vvR*vv(ehGyvvwvv9yvvTvv+vv(e).Ef|vvTvvAvv(*vv9J@vvWvvwvv{Gyvvavv=vvtvv9JGyvvavv=vv+vvgvv+vv?hGyvv}vvQGpvvtvv?yvvAvvWvvwvv{

GyvvQSvv(<vv+vv9JsvvO@vvwvv(fSvv}vv+vvwvv?ChQsvv+vvtvv?,yvvwvv"vv%vv9|vv#Gyvv}vvJvvAvv}vv{Cf@vvwvv(f\vvgvv+vvqvv?|vv}vv9
*vWvwv{|v+vRI|vqv+vOIpv,fv}vzv+v?GSvAvMvQGLG}IvGv9Q|v#Gyv}vtv9yvh.yvzvJvZv(dfvzv)Cpv]v{
Yvvv;<vvv?hO*vvv}vvv(|vvv?pvvv,G}Vvvvjvvv9dGyvvvJvvvGvvvQ*vvv?*vvvGvvv>@vvvQvvvv+vvv>G}IvvvGvvv9Qhpvvvtvvv9

k
yvvvTvvvQ*vvvQ$vvv9

Gyvvavv=vv+vvgvv,(Gyvvavv=vvtvv9JCpvvtvv+vv?)pvv,|vv9fvvOG|vvOG|vv+vvxGyvvwvvQ!vv+vvWvv9J(Cornices)hFvvzvvTvv9J

Gyvvv"vvv(GpvvvPhGyvvv}vvvOG|vvv+vvvxG}pvvvtvvv+vvv?Gyvvv=vvv9QRIGyvvvAvvv,*vvvGvvv>Cf@vvvQvvvv>pvvv+vvv%vvv9G}IvvvGvvv9QhCSvvvQq@vvv%vvv9
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fvvv}vvv(O*vvv?fvvvzvvv)|vvvTvvvAvvv(iGyvvvGvvvOGQ.hG}IvvvGvvv9QGyvvv}vvvQvvvv=vvv?hSvvvQGFvvvQ$vvv9GyvvvWvvv9svvv(yvvv+vvv?Gyvvv}vvv(GR*vvv?
yvvzvvGvvOGQ@vv}vv+vv{yvvzvvAvvqvvw

q
vvxpvv,Yvvqvv9FvvK(GyvvWvvwvv{9.2).fvv"vvOGSvvAvvMvvQGLG}IvvGvv9Q@vvwvv(f

|vJvAv(*v?fvzv)Q_v(<v?|vAv=vtv+v?|v#Gyv}vtvzvhhsvO*vwv(f!vJvAv%v9h@vWvwv+vzv%v9CSv%v{|v}v9yv(@v~q

Pyx:It9

k
!A+G?@gQ\%9yzG(Gy}J+b.

(GyWw{9.2)|TA(*9JSQ*QGAGQGya=+g,.
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GyGOhd9.2GyZM(QGyQ|z+?Gy"}(PF+?p,Gy}}zw?Gy}AJOIh|}+RG@%9

G:S~Gyz(fGCZOQGC}+RGJ

OGO*"jA(f(Daddington)CQF(GP/R$Qj!vvvvvvvvvvvvvvvvvvvvvvv(QCvvvvvvvvvvvvvvvvvvvvvvv}vvvvvvvvvvvvvvvvvvvvvvv=vvvvvvvvvvvvvvvvvvvvvvvQ:!vvvvvvvvvvvvvvvvvvvvvvvO

(Northumberland)

I=+=9J!9f}?E]|A(Sa?

OGQ[vvvvO*vvvvvvvvv{SvvvvvvvvvAvvvvvvvvv9!vvvvvvvvvwvvvvvvvvvz+r

(Darley Dale-

Stancliffe)

CYqQ<Q@t9[O*Q<+W9*Q(Derbyshire)I=+=9J!9f}?

IvvvvvvGvvvvvvQ<vvvvvv+Qvvvvvvv(pvvvvvvQGAvvvvvv=vvvvvv+vvvvvv=vvvvvv,

(Birchover

Gritstone)

R$QjE]CYqQ<Q@t9[O*Q<+W9*Q(Derbyshire)I=+=9J|A(Sa?E]LW"?

IvvvvvvvvvvvvvvvvvvGvvvvvvvvvvvvvvvvvvQ*vvvvvvvvvvvvvvvvvv(Qc(York

stone)

CYvvqvvQ<vvQ@vvtvv9[,CYvvqvvQpvv9svvh,

Q|9Oj,<",p9@K

*(QvW9*Q(Yorkshire)I=+=9J!9f}?

IvvvvvvvvvvvvGvvvvvvvvvvvvQ|vvvvvvvvvvvv9!vvvvvvvvvvvvTvvvvvvvvvvvvqvvvvvvvvvvvv+vvvvvvvvvvvvzvvvvvvvvvvvvO

(Mansfield stone)

CYqQ<Q@t9[E]C<+^!vvvvvvvvvvvvv(@vvvvvvvvvvvvv+"vvvvvvvvvvvvvjvvvvvvvvvvvvv%vvvvvvvvvvvvv9|vvvvvvvvvvvvvWvvvvvvvvvvvvv9*vvvvvvvvvvvvvQ

(Nottinghamshire)

I=+=9J!9f}?

$(y+"jA(f(Hollington)R$vvQjVvv9Ivv>,R$vvQjIvv}vvQ

L9|O|hCIR|?CvDQsA9|?

SvvvvvvvvvvvvvvvvvvvvvvAvvvvvvvvvvvvvvvvvvvvvv9pvvvvvvvvvvvvvvvvvvvvvv(QOVvvvvvvvvvvvvvvvvvvvvvv9*vvvvvvvvvvvvvvvvvvvvvvQ

(Staffordshire)

I=+=9J!9f}?E]|A(Sa?

S9!B<+R(St. Bees)C>Qs9@~v}=Q*9CumbriaI=+=9J!9f}?

Gyvvvvvvvvvv=vvvvvvvvvv"vvvvvvvvvv9!vvvvvvvvvvBG}RQb(Blue

Pennant)

Q|9Ojs9@~/CRQbhSvvvvvvbivvvvvv;|vvvvvv(Qivvvvvv9f(Mid-

Glamorgan)

I=+=9J!9f}?

G}IG9QGyQ|z+?
GyvvQhGSvv>GyvvQ|vvzvv+vv?Gyvv}vvzvvAvvZvvtvv?<vv=vvgvv]vv%vv9<vv(GSvvavv?vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(ehGyvvTvv+vvzvv+vvwvv9

hChvvTv+vOGyvJvO*vOhGyvOhyv(|v+vB@v"vAvHG}IvGv9QGyvQ|vzv+v?GyvGv+vQ*v?[GyvwvzvTv+v?]hGyvTv+vzv+vwv9@v+v?
hGyvvJvvO*vvO*vv?hGyvvOhyvv(|vv+vvAvv+vv?fvvzvv)GyvvAvvQ@vv+vv>.h@vv=vvgvv9

k
yvvavv=vv+vvgvv?GyvvQGSvv>GyvvQ|vvzvv,G}Yvvzvv,*vv}vvwvv#

Cf*vvwvv(f!vvTvv+vvHGyvvJvvGvvQGyvvQ|vvzvv,!vv9fvv}vv9
k

ChLvvWvv"vv9
k
.h@vvAvvQGhMCyvv(GfG}IvvGvv9QGyvvQ|vvzvv+vv?|vv#

G}<vvv+vvv̂hG}YvvvqvvvQGyvvv=vvvQ@vvvtvvv9yvvv,hGyvvvQ|vvv9OjEyvvv)Gyvvv=vvv"vvv,hOQFvvv9JG}Ivvv}vvvQGfvvvAvvv}vvv9OG
k

fvvvzvvv)
G Svv}vv"vvBGyvvavv=vv+vvgvv,[Gyvv}vv9OIGyvvQG<vvavv?];h$vv,fvv9OI|vvtvv9h|vv?yvvzvvAvvGvv}qvvO<vv9yvvZvvtvv+vvh.h*vv=vv+qvv#
GyvvGvvOhd9.2<vvgvv̂G}IvvGvv9QGyvvQ|vvzvv+vv?GyvvWvv9Fvvgvv?pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI,vvv}vv9@vv(\vvK
GyvvZvv(Qpvv,GyvvWvvwvv{9.3C|vvDvvzvv?|vv"vv%vv9.hsvvO<vv"vv+vvBIvv9yvv+vv9

k
|vvOQSvv?@vvWvvTvvAvvQyvvzvvjvv"vv9A(GyvvWvvwvv{

9.4)|vv#GyvvJvvGvvQGyvvQ|vvzvv,G}Ivv}vvQGyvv}vv(Fvv(Opvv,yvv(vvv9Q<vvQ*vvjvvR(Locharbriggs)yvv+vv"vvTvvGvv~
|vvhGyvvJvvGvvQGyvvQ|vvzvv,GyvvtvvO*vv~yvvzvvwvv9@vvOQGFvv+vv?.EP@vvJvvAvv(j<vvgvv̂G}IvvGvv9QGyvvQ|vvzvv+vv?Gyvv}vvTvvAvv(QOI
|vvv#Gyvvv%vvv"vvvOCIvvvqvvv(Q*vvv9JGyvvvTvvvQLvvvUGyvvv}vvvjvvvQhSvvv?pvvv,_vvv=vvvtvvv9@vvv%vvv9GyvvvZvvvMvvvQ*vvv?(GyvvvWvvvwvvv{9.5).
hG !vv%vv9AGyvv"vv}vv(PFvv,yvv%vv9$vv(Gyvv}vv"vvWvv(QhGyvv}vvqvvzvv(bGyvv(Fvv&hGyvv}vv"vvdvvr<vv9yvvqvvQc,|vvhC!vv&
*vv}vvwvv#GLvvAvv+vv9Q|vvGvv}vv(fvv?|vv#G !vv%vv9AGJGyvv}vvWvvjvv(yvv?<vv9}OhGJ|vvDvv{Gyvv}vvMvvQR(Broached)
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hGyvvv}vvvOsvvv(b<vvv9}RG|vvv+vvv{(Gyvvv}vvvTvvv}vvvTvvv~)(Droved)(GyvvvWvvvwvvv{9.6).pvvv,Ivvv9yvvv?GSvvvAvvvMvvvOG|vvv&
vv{vvTv9A@vwv(fSv}v9vv?GyvJvGvQGyvQ|vzv,fv9OI75-100 mmh*vDv=vB<v}vWv9<vxhCpv9Q*vRiv+vQ
IvvvO*vvvO*vvv?.h*vvvTvvvAvvvMvvvQLGyvvvJvvvGvvvQGyvvvQ|vvvzvvv,|vvv#|vvvtvvv9yvvvhpvvv,GSvvvwvvv(@vvvzvvv"vvvOGhVvvv}vvv9dE!vvvGvvvzvvvAvvvQG
h*vv(QvvvWvv9*vvQ(Yorkshire)hO*vvQ<vv+vvWvv9*vvQ(Derbyshire),<vv}vv9pvv,PyvvxG}IvvGvv9QGyvvQ|vvzvv+vv?
GyvJv}vQGAGyvtvO*v}v?hGyvGvO*vOIhCIvGv9Q*v(QchCIvGv9QGyv}vav9Iv#.h*vTvAv(QOvvPyvxGyvJvGvQ
GyQ|z,|#ES=9!+9hE*a9y+9I+E|ZOQCIG9Q<+AQGS+Q*"9(Pietra Serena).

(GyWw{9.4)!}9PLf#GAG9QIGyQ|z+?p,GC}zw?GCAJOI.|ZOQGyZ(Q(stone stancliffe).
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(GyvvWvvwvv{9.4)IvvGvvQyvv(vvv9QGyvvQ|vvzvv,G}Ivv}vvQvvvv|vvOQSvv?@vvWvvTvvAvvQyvvzvvjvv"vv9AGyvv}vvgvv}vv9Q*vv(f:BQ|vvQdhSvv"vv+vv{.
Y(QIGyJGQGya=+g,|RhOI|#s={CIG9QSA9!wz+r.

GyJGQGyQ|z,GyG+Qj[GywzT,]

:*vAv}vAvhGyvJvGvQGyvQ|vzv,GyvGv+vQj<v9yvO*v}v(|v?pv,Gyv=v+v8v9JGyvJv}v]v+v?,|v9*v}vwv#Cf
*vvv|OjEyvvv)G:!vvvJvvv;dGyvvv=vvvavvv,Ayvvv5Svvv}vvv"vvvBGyvvvavvv=vvv+vvvgvvv,yvvvzvvvJvvvGvvvQhGyvvv}vvvwvvv(qf|vvv#vvvvQ<vvv(!vvv9J
Gyvwv9yvTv+v(e.EfGyvwv9yvTv+vBGyv"vtv,C<v+v̂Gyvzv(fhyvPyvx@vwv(f$vPgG}IvGv9Qfv9OI<v+v]v9A
Gyz(f.

GyJGQGyQ|z,GyT+z+w9@,

@vAvwv(fG}IvGv9QGyvQ|vzv+v?GyvTv+vzv+vwv9@v+v?<vWvwv{CSv9Sv,|v#Iv=v+v=v9JGyvTv+vzv+vwv9(GyvQ|v{)
Gyv}vzvAvZvtv?<v=vgv]v%v9<v(GSvav?Sv+vzv+vwv9_v=v+vgv+v?E\v9pv+v?,h<v9yvAv9yv,pv%v,@vAv}vAvh<v9yvO*v}v(|v?IvAv)
p,Gy=+89JGyJ}]+?.I+E@w(fG}IG9QGyQ|z+?GyT+z+w9@+?f9OIQ|9O*?Gyz(f.

GyJGQGyQ|z,GyJO*Oj

@vvAvv}vv9SvvxG}IvvGvv9QGyvvQ|vvzvv+vv?GyvvJvvO*vvO*vv?<vv(GSvvavv?Cvvv9Svv+vvOGyvvJvvO*vvO,GyvvAvv,*vv}vvwvv#Cf
@w(f<"+q?ChYqQGAv9y}oj

r
Q

nIChI}QGA.h$,<Ww{f9e@A}Ah<9yO*}(|?.

G}IG9QGyQ|z+?GyOhy(|+A+?

@vvvAvvv}vvv9SvvvxG}IvvvGvvv9QGyvvvQ|vvvzvvv+vvv?GyvvvOhyvvv(|vvv+vvvAvvv+vvv?<vvv}vvvR*vvvH|vvv#vvvvQ<vvv(!vvv9JGyvvv}vvvjvvv"vvv+vvvR*vvv(e
hGyvwv9yvTv+v(ehyvPyvxpv%v,:@vAvzCvQvvDv+vQG

k
<v9yvgv(G|v{GyvGv(*v?pv,<v+v8v9JGyv}vOf.h$v,fv9OI

PGJy(fC<+^f9F,ChYqQGA<Q@t9y+?.
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G}IG9QGywzT+?

@vvAvvwvv(qfG}IvvGvv9QGyvvwvvzvvTvv+vv?<vvWvvwvv{QFvv+vvTvv,|vv#vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(e,Ivv+vvE@vvwvv(f
E|qvv9|vvAvv=vvzvv(QI|vv#Gyvv}vvJvv9yvv+vv{vvv9yvvwvv9yvvTvv+vvB,Ch|vvAvvWvvw

q
vvzvv?|vv#@vvQGvvv~G}YvvOGaG}Ivvqvv(Q*vv?

Gyvv}vvAvvQSvv=vv?hGyvvgvv9FvvOIyvv}vvAvvgvv]vv+vv9J<vvJvvQ*vv?|vvAvv"vv(fvv?(GyvvWvvwvv{9.7).h$vv,@vvZvv"vvrfvv9OIhpvvtvv9
k

yvv"vv}vvb@vvWvvw
q
vvzvv%vv9.h@vvAvv(pvvQ|vv"vv%vv9Cyvv(GfvvvDvv+vvQI@vvAvvQGhM|vv9<vv+vv#G}<vv+vv̂Gyvvgvv9Fvv,hG}YvvqvvQ

Gyvvv=vvvQ@vvvtvvv9yvvv,hGyvvvwvvvQ*vvv~hGyvvvQ|vvv9OjhG}RQb.@vvvAvvv(GFvvvOG}IvvvGvvv9QGyvvvwvvvzvvvTvvv+vvv?pvvv,E!vvvGvvvzvvvAvvvQGpvvv,
IvvvvvRGe*vvvvv}vvvvvAvvvvvO|vvvvv#OhQSvvvvvB(Dorset)hvvvvvv(@vvvvvTvvvvv(hyvvvvvOR(Cotswolds)hCvvvvvvTvvvvvqvvvvv(QOVvvvvv9*vvvvvQ

(Oxforshire).h|vv#yvv+vv"vvwvv(yvv"vvWvv9*vvQ(Lincolnshire)Eyvv)*vv(QvvvWvv9*vvQ(Yorkshire).vvv}vv9

*vTvAv(QOGyvJvGvQGyvwvzvTv,|v#C*vQyv"vOGhpvQ!vTv9hGyv=vQ@vjv9dyvAv(Sv+vhyv(Iv?Cyv(G!v&.@v~qEOQGL

<vvgvv̂G}IvvGvv9QGyvvWvv9Fvvgvv?pvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOIpvv,GyvvGvvOhd9.3,h$vv"vv9cYvv(Q}|vvDvvzvv?
|v#GyvJvGvQGyvwvzvTv,hGyvJvGvQGyvJvO*vOjpv,GyvWvwv{9.8.C|qv9G !v%v9AGJGyv}vgv+v9Q*v?yv%vPg
G}IvGv9Qpv%v,:Gyv}vqvQhcfvzv)Gyv"v9fv~,hGyv}vTvJv(Hfvzv)Gyv"v9fv~,hGyv}vqvzv(bGyv(Fv&,
|vvhCfG !vv%vv9AGJGyvv}vvWvvjvv(yvv?<vv9}OhGJ$vv,|vv"vv9Svv=vv?C*vv]vv9

k
yvv%vv9.hpvv,Ivv9yvv?G:SvvAvvMvvOGe

GyvvMvv9QFvv,*vvGvv>Cf:*vvMvvAvvzvvbGyvvJvvGvvQGyvvwvvzvvTvv,|vvhGyvvJvvGvvQGyvvQ|vvzvv,Ch*vv(\vvhpvv(svv&,
}f
q

Pyx*T=>GyAzrGyTQ*hyzJGQGyQ|z,.

(GyWw{9.5)IGQQ|z,CIq(Qj$"Oj.
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(GyWw{9.6)E89AGJ!}(PF+?|Wj(y?IqQG
k

.
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(GyWw{9.7)CIG9Q<(Q@z"OGywzT+?G}Iq(Q*?.

(GyWw{9.8)C|Dz?|#G}IG9QGywzT+?p,GC}zw?GCAJOI.|RhqOI|#s={CIG9QSA9!wz+r.
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GyJGQGywzT,GyTQF,[G}hy+A,]

@vvAvvWvvw
q
vv{G}IvvGvv9QGyvvTvvQFvv+vv?<vvAvv=vvzvv(QvvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(epvv,_vv=vvtvv9J|vvAvv}vvQvvvRIIvv(d

CFvRGA|v#GyvZvOaChGyvQ|v{,@v"vAvHIv=v+v=v9JvvQh*v?@vtvQ*v=v9
k

ChSvQFv+v9J(Olitic).@vAv}v9Svx

GyvvTvvQFvv+vv9J|vvh<vvgvv]vv%vv9<vv(GSvvavv?GyvvAvvQSvv>Gyvv;Ivvuyvvzvvwvv9yvvTvv+vvBpvv+vv"vvAvvHGyvvZvvMvvQ.h*vvZvv{svvavvQ
GyvTvQFv+v9Jfv9OIkEyv)mm 1|v}v9*vgvav,!vTv+vGv9

k
Iv=v+v=v+v9

k
yvzvJvGvQGyvPj*v}vwv#Cf*vJvAv(jC*v]v9

k

fvvzvv)|vvTvvAvvJvv9Cvv9JCLvvQi.vvv}vv9@vvAvv}vvAvvhG}IvvGvv9QGyvvTvvQFvv+vv?<vvtvv9<vvzvv+vv?Fvv+qvvOIyvvzvvAvvWvvjvv+vv{,h@vvAvv]vv}vv#
CIvvGvv9Q<vv9K(Bath)hCIvvGvv9Q<vv(Q@vv;!vvO(Portland).hsvvO@vv~qGSvvAvvMvvOGevvv{

q
|vv#CIvvGvv9Q

vvvvzvvv+vvv=vvvWvvv9e(Clipsham)hvvvv+vvvAvvv(f(Ketton)<vvvWvvvwvvv{vvvv=vvv+vvvQpvvv,ChvvvvTvvvqvvv(QOhvvvv9|vvv=vvvQOLfvvvzvvv)
GyvvAvv(Gyvv,,<vv}vv9pvv+vv%vv9|vv=vv"vv)Gyvv}vvzvvwvv?GyvvJvv9yvv,pvv,vvvzvv+vv?E*vv}vv9!vv(*vv{pvv,vvv9|vv=vvQOL(GyvvWvvwvv{9.9),
GyvvPj<ovv"vv,|vv#IvvGvvQvvv+vvAvv(fGyvvwvvzvvTvv,GyvvJvv}qvv9d|vvhCfvv}vvOI\vvMvv}vv?|vvAvv"vv9Svv=vv?,hfvvAvv=vv9Jsvv(Svv+vv?
|vvv"vvv=vvvTvvvavvv?yvvvzvvvQhGbhpvvvAvvvJvvv9JGyvvv"vvv(GpvvvP.hsvvvO@vvv~qGSvvvAvvvMvvvOGeGyvvv}vvv;WGyvvvwvvvzvvvTvvv,yvvv]vvv}vvv9f@vvv(R*vvvh
GyvJv}v(yv?<vWvwv{|vAvTv9hm|v9<v+v#G}IvGv9Q.C|v9|v=v"v)pv9h!vOQS(Foundress Court)pv,vvzv+v?
<vv}vv=vvQhcpvv,vvv9|vv=vvQOL(GyvvWvvwvv{9.10)pvvtvvO@vv~q<vv"vv9Dg<vv(GSvvavv?IvvGvvQ<vv9K|vv#!vv(Y|vv(!vvwvvU
<vv9Qc(Monks Park)fvvzvv)Cvv;Cvv?_vv(G<vvu|vv#|vv"vvTvv(HG}QV,vvv{vvvTvv9AFvv+vvOGyvvAvvqvv9Yvv+vv{
|vvTvvAvv"vvOEyvv)_vv=vvtvv?OGLvvzvv+vv?|vv#Gyvv=vvzvv(cGyvvJvv}qvv9d.hsvvO@vv}qvvBG:SvvAvvqvv9OI|vv#|vvQh!vv?Gyvv}vv;W
GywzT,yAMq+^GygOOGy}QF,|#p(GY{GyJQv?.

(GyvWvwv{9.9)CIvvGvv9Qvvv+vvAvv(fGyvvwvvzvvTvv+vv?.|vv=vv"vv)GCzvvwvv?,Fvv9|vvgvv?E*vv}vv9!vv(*vv{,vvv9|vv=vvQOLGCgvv}vv9Q*vv(f$vv(<vvwvvAvvQ
yzg}9QI.GyZ(QI:BQCQy+(!R.
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GyJGQGywzT,Gyg](j

@vAvWvw
q
v{G}IvGv9QGyvwvzvTv+v?Gyvgv]v(*v?pv,_v=vtv9J|vAvQGYvqv?|v#G}YvOGaGyv}vwvTvQI

h<vvtvv9*vv9Gyvv%vv+vv9vvv{Gyvvgvvdvv}vv+vv?yvvJvv+vv(G!vv9J<vvJvvQ*vv?vvvDvv+vvQIhyvvzvv}vvQFvv9!vv+vv9J.hvvvDvv+vvQG
k

|vv9*vv"vvO|vvH
GyvvZvvzvvZvv9dpvv,G}IvvGvv9QGyvvwvvzvvTvv+vv?Gyvvgvv]vv(*vv?|vv}vv9*vv"vvgvvwvvUSvvzvv=vv9

k
fvvzvv)Yvvtvvzvv%vv9GyvvPjvvv9f

|#Gy}}w#GyJZ(dfz+&<}GQOs[GyJGQ.

GyGOhd9.3G}IG9QGywzT+?Gy"}(PF+?p,Gy}}zw?Gy}AJOIhLZ9FZ%9Gy}}+RI

G:S~Gyz(fGCZOQGC}+RGJ

C!w9SAQ(Ancaster)vvvvvvvvvvvvQ*vvvvvvvvvvv~E]G}YvvvvvvvvvvvqvvvvvvvvvvvQ

Gy=Q@t9[

y+"vvvvvvvvvvvvvwvvvvvvvvvvvvv(yvvvvvvvvvvvvv"vvvvvvvvvvvvvWvvvvvvvvvvvvv9*vvvvvvvvvvvvvQ

(Lincolnshire)

IvvvGvvvQvvvvzvvvTvvv,SvvvQFvvv,vvvvLvvv(jCYvvvOGpvvv9
k

|vvvAvvv"vvv(fvvv?;

GAGQGy"J(J|A(pQ

IvvvvvvvvvGvvvvvvvvvQ<vvvvvvvvv9K(Bath

stone)vvvvhSvvvvvvvvvvvvvAvvvvvvvvvvvvv(hO

ivvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvQGh!vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvO

(Westwood

Ground)vvvv|vv(!vvwvvU

<vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv9Qc(Monks

Park)

<vv"vv,Vvv9Ivv>E]GyvvwvvQ*vv~

Gyq9@K

Bp(f(Avon)IvvvGvvvQvvvvzvvvTvvv,SvvvQFvvv,LvvvWvvv#GAvvv=vvv+vvv=vvv9J-Gyvvvzvvv(f

CYvvvqvvvQ<vvvQ@vvvtvvv9[!vvv9fvvv~GAvvv=vvv+vvv=vvv9J-Gyvvvzvvv(fCYvvvqvvvQ

<Q@t9[

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvz+=vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvWvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv9e

(Clipsham)

CYvvvvvvvvvvqvvvvvvvvvvQ<vvvvvvvvvvQ@vvvvvvvvvvtvvvvvvvvvv9[E]

GywQ*~

Qh@;!O(Rutland)IvvvvGvvvvQvvvvvzvvvvTvvvv,SvvvvQFvvvv,|vvvvAvvvv(SvvvvbGAvvvv=vvvv+vvvv=vvvv9J|vvvvh

CYvvvvvvOGa;<vvvvvvgvvvvvv̂CIvvvvvvGvvvvvv9QgRQsvvvvvv9A;G}IvvvvvvGvvvvvv9Q

G}p]{!(f+?@w(fPGJO*}(|?

OhyA+"k(Doulting)<",V9I>Svvvvvvvvvvvvvvvvvvvvvv}vvvvvvvvvvvvvvvvvvvvvvQSvvvvvvvvvvvvvvvvvvvvvv+vvvvvvvvvvvvvvvvvvvvvvB

(Somerset)

Ph!T+HLW#;hF(OG}Iq(Q*9Ji+QV9Fh

$vvvvvvvvvvvvvvvvvvvvvvv(<vvvvvvvvvvvvvvvvvvvvvvvAvvvvvvvvvvvvvvvvvvvvvvv(fhhO

(Hopton Wood)

vQ*~ChQ|9OjO*vvvvvvvvvvvvvvvvvvvvvvvQ<vvvvvvvvvvvvvvvvvvvvvvv+Wvvvvvvvvvvvvvvvvvvvvvvv9*vvvvvvvvvvvvvvvvvvvvvvvQ

(Derbyshire)

IvvvvvvGvvvvvvQvvvvvvvzvvvvvvTvvvvvv,pvvvvvvJvvvvvv}vvvvvv,LvvvvvvAvvvvvv(jGyvvvvvvgvvvvvvO*vvvvvvO|vvvvvv#

GCTAJ9C9JG@PG<?;*}w#@z}+g&

v+A(f(Ketton)vvvvvvvvvvvvQ*vvvvvvvvvvv~Vvvvvvvvvvvv9Ivvvvvvvvvvv>E]

G}YvvvvvvvvvqvvvvvvvvvQGyvvvvvvvvv=vvvvvvvvvQ@vvvvvvvvvtvvvvvvvvv9[

hGyR$Qj

y+"vvvvvvvvvvvvvwvvvvvvvvvvvvv(yvvvvvvvvvvvvv"vvvvvvvvvvvvvWvvvvvvvvvvvvv9*vvvvvvvvvvvvvQ

(Lincolnshire)

IvGvQvvzvTv,SvQFv,|vAv(SvbGAv=v+v=v9J;Ph!vTv+vH

|"Ad~;*A}Ah<9yO*}(|?

IvvvvvvvvvvvvGvvvvvvvvvvvvQ<vvvvvvvvvvvv(Q@vvvvvvvvvvvv;!vvvvvvvvvvvvO

(Portland stone)

vvvvQh@vvvvvvvX(Roach)vvvv

h*vvvAvvv=vvvO(Whitbed)vvvv

<+T=O(Basebed)

C<+^OhQSB(Dorset)G}hFvvvvv&GCwvvvvvWvvvvv(pvvvvv?@vvvvv=vvvvv+vvvvv̂<vvvvv9yvvvvvAvvvvvGvvvvv(*vvvvv?,hivvvvv+vvvvvQ

GCwvvWvv(pvv?@vvZvv=vvKSvv(OGA.IvvGvvQYvvOpvv,LvvWvv#Ph

!vvTvv+vvH|vvqvvAvv(M;*vvtvv9heGyvvAvvGvv(*vv?<vvWvvwvv{Fvv+vvO!vv9fvv~

GAvvv=vvv+vvv=vvv9Jvvvv<vvvgvvv̂vvvvTvvvQG}YvvvOGahPhO*vvv}vvv(|vvv?

!vvvv9fvvvv~GAvvvv=vvvv+vvvv=vvvv9J|vvvvhCYvvvvOGasvvvvz+zvvvv?;|vvvv"vvvv9Svvvv>

yz"JB

<+Q<x(Purbeck)CRQb/Q|vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv9OjE]

G}YqQGy=Q@t9[

OhQSB(Dorset)<g^G}YOGa;*A}Ah<9yO*}(|?
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(GyvvWvvwvv{9.10)CIvvGvv9Q<vv9J-svv9fvv?pvv(!vvOQSvvvzvv+vv?<vv}vv=vvQhc,vvv9|vv=vvQOLo.Gyvv}vvgvv}vv9Q*vv(f:EQ*vvx<vv9Qj
yzg}9QI.GyZ(QI:BQCQy+(!R.

G}IG9QGywzT+?Gy}A=z(QI

fvv"vvO|vv9@vvAvv=vvMvvQGyvv}vv+vv9gGyvv}vvJvvAvv(*vv?fvvzvv)<vv+vvwvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(epvv{!vv%vv9@vvAvvQc@vvQSqvv=vv9
k

|vv#
vvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(e.hpvv,Ivv9yvv?Gyvv+vv"vv9<vv+vvhGyvvJvv9QIpvv{fGyvv}vv9OIGyvv"vv9@vvGvv?$vv,GyvvAvvQGpvvQ@vv+vv#

(Travertine).C|v9pv,Gyvwv%v(apvAv"vAvHGyv"v(GRdhGyvZv(GfvOChQLv9eG}h!v+vwvU(Onyx-

Marble)

G}IG9QGywzT+?GyOhy(|+A+?

pvv,G}IvvGvv9QGyvvwvvzvvTvv+vv?GyvvOhyvv(|vv+vvAvv+vv?@vv~qGSvvAvv=vvOGdGyvv}vvJvvAvv(iG}Yvvzvv,|vv#vvvQ<vv(!vv9J
Gyvvwvv9yvvTvv+vv(eFvvRFvv+vv9

k
<vvwvvQ<vv(!vv9JGyvv}vvjvv"vv+vvR*vv(e.hfvv}vv(|vv9

k
@vvgvvavv,$vvPgGyvvgvv}vvzvv+vv?IvvGvvQG

k
vvvzvvTvv+vv9

k
PG

O*}(|?Cv=Q|hC!&i+Q|t9hey~F(GAGy}z(C?vD+QG
k
.

GyZM(QGy}AJ(qy?

@vvAvvWvvw
q
vv{GyvvZvvMvv(QGyvv}vvAvvJvv(qyvv?<vv{fvv9OI@vv=vvzvv(QGyvvZvvMvv(QG}svvOe,hPyvvxfvv"vvO@vvgvvQq\vv%vv9

yvJvQGQICh\vjvbfv9yv+v+v#Chyvwvzv+v%v}v9|vgv9
k

\v}v#GyvtvWvQIG}Q\v+v?.Iv+vE*vAvJv(qdGyvZvzvZv9d
Ey)CQOhGR(SlatehGyJGQGywzT,Ey)QL9ehGyJGQGyQ|z,Ey)YMQv(GQ@Rj.
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G}QOhGR

*vv"vvAvvHG}QOhGR|vv#QSvv(<vv+vv9JGyvvZvvzvvZvv9dPGJGyvvJvv=vv+vv=vv9JGyvv"vv9fvv}vv?hGyvvMvv9yvv+vv?|vv#
GyvQ|v{.hsvO@vWvw

q
vzvB|vTvavJv9JpvzvuG}QOhGRGyv}vAv}v+vRIpv,[fv}vzv+v?]@vJv(qdGyvZvzvZv9d,

hiv9yv=v9
k

yv+vUyv%vPgGyv}vTvavJv9Jfv;sv?<v}vTvavJv9J@vWvwv{Gyvav=vtv9JG}Yvzv+v?.*v}vwv#pvzvu
G}QOhGREyvv)|vvtvv9_vvhQsvv+vvtvv?(fvv9OI<vvTvv}vv9vvv?<vv+vv#4h10 mmyvv;SvvAvvMvvOGepvv,G}SvvavvK)
yvvAvvgvvavv,E!vv%vv9Ak|vvgvvQqsvv9

k
_vv=vv+vvgvv+vv9

k
,Ch*vv}vvwvv#!vvWvvQGyvvJvvGvvQChsvvPpvv&<vv9yvvQ|vv{ChpvvQvvv&fvvzvv)

Gyvv"vv9fvv~ChVvvJvvPgCh@vvzvv}vv+vvgvv&Ch|vvgvv9yvvGvvAvv&<vv9yvvzvv%vv>Ch!vvtvvWvv&(!vvtvvQg)<vv9yvv}vvavvQsvv?.*vvAvv(pvvQ|vv"vv&
|vvvvGvvvv9d|vvvv#G}yvvvv(GfGyvvvv}vvvv}vvvv+vvvvRI:G}RQb/GyvvvvQ|vvvv9OjhGyvvvvQ|vvvv9OjGyvvvvqvvvv]vvvv,hG}Lvvvv]vvvvQ|vvvv#
|vvvvtvvvv9_vvvvgvvvv?Gyvvvv=vvvvJvvvv+vvvvQI(Lake District),h$vvvv"vvvv9cG}RQbhG}Lvvvv]vvvvQhGyvvvvQ|vvvv9OjhG}Ivvvv}vvvvQ
GyvvvMvvv(Lvvv,|vvv#Vvvv}vvv9dh*vvvzvvvR(North Wales),hGyvvvQ|vvv9Oj|vvv#vvvv(Q!vvv(hd.vvvv}vvv9*vvvTvvvAvvv(QO
GyvvvvJvvvvGvvvvQG}QOhGRj|vvvv#C*vvvvQyvvvv"vvvvOG(Q|vvvv9Oj/CLvvvv]vvvvQ),Chvvvvv"vvvvOG(CRQb/Q|vvvv9Oj),Ch
pvvvQ!vvvTvvv9(CRQb/Q|vvv9Oj),ChGyvvv%vvv"vvvO(CRQb/Q|vvv9Oj),ChGyvvvZvvv+vvv#(CRQb/CLvvv]vvvQ/
Q|vvv9Oj),ChGyvvv=vvvQGR*vvv{(Q|vvv9Oj/CLvvv]vvvQ/Lvvv(Lvvv,),Ch(CRQb/CSvvv(O)|vvv#ESvvv=vvv9!vvv+vvv9
GyvvAvv,@vvgvvOGyvv}vv"vvAvvHG}vvv=vvQyvv%vvPgGyvv}vv9OIpvv,Gyvvgvv9yvv~.*vvgvvAvv=vvQGyvvJvvGvvQG}QOhGRjsvv(*vv9

k
|vvtvv9h|vv9

k

yvv~Ivv}vv9VhGyvvAvvGvv}qvvO<vv9yvvZvvtvv+vvh,Ivv+vvE*vv}vvwvv#Cf*vvOheIvvAvv)400Svv"vv?vvv}vv9OI vvvTvv9A
G}SvvavvK.GyvvJvvOqG}O!vv)GyvvPj*vv"vvZvvK<vv&yvvRGh*vv?|vv+vv{G}SvvavvKGyvv}vvwvvTvv(I<vv9}QOhGR$vv(

200yvv~|vv9vvv#Gyvv}vvJvv}vv+vv?Ch|vvAvv(Svvavv?G:!vvwvvWvv9a,h22.5oyvv~|vv9vvv#VvvO*vvOIG:!vvwvvWvv9a,
h@vvAvvavvz

q
vv>$vvPgGyvvJvv9:JGSvvAvvMvvOGeCvvv=vvQ_vv(d|vv}vvwvv#yvv=vv;_vv9JG}QOhGR(460Ch560

Ch610m).fvv"vvOGSvvAvvMvvOGe<vv;_vv9JSvv}vv+vvwvv?|vv#G}QOhGR(IvvAvv)Svv}vv9vvv?20m)pvv,
G}SvavKGyvAv,|v+vzv%v9Ohf250*vGv>|v;Ivdv?CfGyv=v;_v9J@vAv(\vhhpvu|v+v{Csv{vvDv+vQG

k

|vv#Gyvvgvv(GQVGyvvJvv9|vvzvv?.h*vvGvv>Cf@vvwvv(f|vvTvv9|vv+vvQGyvvAvvDvv=vv+vvB|vvZvv"vv(fvv?|vv#Gyvv"vvJvv9SCh

G}yvvvv(|vvvv"vvvv+vvvv(e.*vvvvTvvvvAvvvvMvvvvOeIvvvvGvvvvQG}QOhGRC*vvvv]vvvv9
k

yvvvv~Q\vvvv+vvvv9J,hG vvvvvTvvvv9A,hyvvvvzvvvvavvvv=vvvv9J,

hyvvvGvvvzvvvTvvv9JGyvvv"vvv(GpvvvPhyvvvOfvvvTvvv9JG}OQGL.fvvv"vvvOGSvvvAvvvMvvvOG|vvv&vvvv}vvv9OIEvvvvTvvv9A*vvvGvvv>@vvvDvvv=vvv+vvvAvvv&
<(S9Fb@D=+Bi+QIO*O*?,ChY=&|=9VQIk\}#hIOGJEvT9AES}"A+?.

@vvJvvtvvuCIvvGvv9QG}QOhGRGyvv}vvTvvAvvMvvO|vv?pvv,EvvvTvv9AG}SvvavvKhpvv,G vvvTvv9AGyvvMvv9QFvv,
LvvvZvvv9Fvvv[GyvvvZvvv"vvvrA1Gyvvv}vvvAvvvgvvvzvvvtvvv?<vvvzOGFvvv%vvv9CCvvv"vvv9AGyvvvJvvvQ*vvvu|vvv#OhfGyvvvJvvv9Fvvv? FvvvQGA
GLA=9QGJfz+%9.

fvvv}vvv(|vvv9
k

@vvvAvvv(pvvvQCIvvvGvvv9QG}QOhGRGyvvv}vvvgvvv9OIGyvvvAvvvOh*vvvQhGyvvv}vvvTvvvAvvvMvvvO|vvv?pvvv,G}SvvvavvvK,
hLvv9Yvv?G}QOhGR|vv#h*vvzvvR,<vvgvvOIsvv+vv9Svv9J,h@vvwvv(f|vv"vv9Svv=vv?yvvJvv9yvvAvv,Cfvv}vv9dGyvvZvv+vv9!vv?
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hCfvvv}vvv9dGyvvv}vvv=vvv9!vvv,GyvvvGvvvO*vvvOI,Ivvv+vvvE*vvvwvvv(fGyvvv}vvvdvvv%vvvQGyvvv}vvvGvvv(qi|vvvavvvzvvv(<vvv9
k

<vvvWvvvwvvv{pvvv(Qj.
h@vvvAvvv}vvvAvvvhCIvvvGvvv9QG}QOhGR|vvv#h*vvvzvvvR<vvvTvvv}vvvgvvv?Fvvv+vvvOI|vvv#Ivvv+vvvEGyvvvO*vvv}vvv(|vvv?,|vvv}vvv9*vvvGvvvgvvv{
Gyvv}vv"vvAvvHGyvv}vvgvv9OGyvvAvvOh*vvQLvv+vv9QG

k
svv9<vv;

k
yvvzvvAvvavv=vv+vvu.h@vvAvv(pvvQCIvvGvv9QCQOhGR|vvgvv+qvv"vv?|vv#<vvgvv̂

Gyvvv}vvv"vvv9_vvvu,|vvvDvvv{Svvv(*vvvDvvv;!vvvOh:*vvvTvvvAvvvQVvvv9*vvvQ,vvvv}vvv"vvvAvvvH|vvvgvvv9OGyvvvAvvvOh*vvvQpvvvtvvvb.hyvvv%vvvPGGyvvv"vvv(Y
GyvvvMvvv9U|vvv#CIvvvGvvv9QG}QOhGR|vvvTvvv}vvv9Q@vvvDvvv=vvv+vvvBfvvvzvvv(jhIvvv+vvvO.hLvvv;pvvv9

k
yvvv}vvvgvvvdvvv~<vvv;W

G}QOhGRGyvv}vvTvvAvvMvvOepvv,EvvvTvv9AG}SvvavvK,hGyvvPj*vvwvv(f<vv}vvtvv9Svv9J|vv(IvvOI,pvv{f$vvPG
Gyvv"vv(Y*vvwvv(f|vvAvvOQFvv9

k
|vv#Gyvv=vv;_vv9JGyvvwvv=vv+vvQIfvv"vvOG}_vv"vv9aEyvv)Gyvv(IvvOGJG}YvvjvvQfvv"vvO

PQhIGyG}z(f(GyWw{9.11).

(GyWw{9.11)G}SaK|#IGQG}QOhGR.
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CIG9QG}QOhGRGy}g9OIGyAw(*#

*vvAvv~@vvZvv"vv+vvhCIvvGvv9QG}QOhGR|vvgvv9OIGyvvAvvwvv(*vv#,hGyvv}vvTvvAvvMvvO|vv?pvv,EvvvTvv9AG}SvvavvK,
<vvMvvzvvbIvv=vv+vv=vv9JG}QOhGRh|vv9OI|vv9yvv8vv?Lvv9|vvzvv?<vvQG@vv"vvH*vvAvvZvvzvv><vv9yvvJvvQGQICvv~@vvZvv>pvv,
svv(Gyvv>yvvAvvgvvavv,|vvdvv%vvQG !vv%vv9A<vv9}QOhGRGyvvavv=vv+vvgvv,Gyvv}vvAvvWvvtvvu.@vvJvvAvv(j<vvgvv̂Gyvv}vv"vvAvvGvv9J
@vTvzv+vJv9

k
|v#G}yv+v9aGyvRFv9Fv+v?,h@v(pvQ|vGv9:

k
|v#G}yv(GfChSvh|v#PyvxGyv}vAv(pvQpv,

G}QOhGRGyvvavv=vv+vvgvv,.*vv}vvwvv#GSvvAvvMvvOGe<vvgvv̂CIvvGvv9QG}QOhGRGyvv}vvAvvOGLvvzvv?[Gyvv}vvAvvWvv9<vvwvv?]
yvv}vv+vv{*vv"vvMvvqvv̂IvvAvv)17.5�<vv+vv"vv}vv9*vv}vvwvv#GSvvAvvMvvOGeCIvvGvv9QG}QOhGRGyvv}vvJvv9vvv+vv?yvvzvvavv=vv+vvgvv+vv?
PGJGyvvvAvvvQGvvvv>Gyvvv}vvv]vvv9fvvvr<vvv}vvv+vvv{*vvv"vvvMvvvqvvv̂IvvvAvvv)20�IvvvTvvv>OQFvvv?G!vvvwvvvWvvv9pvvv%vvv9.h*vvvAvvv~
vvvPyvvx@vvZvv"vv+vvhG}QOhGR|vvgvv9OGyvvAvvwvv(*vv#\vv}vv#G Svv}vv"vvBGyvv}vvTvvzvvK<vv9}yvv+vv9aGyvvRFvv9Fvv+vv?

(GRC)v}9$(|(Y(ap,GyqZ{11.

GyQL9e

GyvvQLvv9e$vv(IvvGvvQvvvzvvTvv,|vvAvvJvv(qd,@vv~qpvv+vv&Efvv9OI@vv=vvzvv(QvvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(eEyvv)
pvvTvv+vvqvvTvv9A|vv#<vvzvv(QGJGyvvwvv9yvvTvv+vvB|vvAvvTvv9h*vv?Gyvvtvv+vv9S@vvtvvQ*vv=vv9

k
.@vvR*vv{$vvPgGyvvgvv}vvzvv+vv?,EPG

GvvvvAvvv}vvvzvvvB,Fvvv}vvv+vvvhBCvvv9QG}Ivvvqvvv(Q*vvv9J,h*vvvQ@vvv=vvvbsvvv+vvv9SGyvvv=vvvzvvv(QGJEyvvv)IvvvOqvvvv=vvv+vvvQ<vvv}vvvOI
Gyvvvgvvv}vvvzvvv+vvv?.Ivvv+vvvE@vvv=vvv9Y<vvvgvvv̂G}IvvvGvvv9QGyvvvwvvvzvvvTvvv+vvv?GyvvvAvvv,*vvv}vvvwvvv#Yvvvtvvvzvvv%vvv9vvvvQLvvv9e,E:Cf
GyvvQLvv9eGyvvJvvtvv+vvtvv,:*vvJvvAvv(jC*vv?<vvtvv9*vv9|vvAvvJvvGvvQI.pvv9yvvwvv9yvvTvv+vvB<vvJvvOPG@vv&C<vv+vv̂Gyvvzvv(f
h<vvPyvvxSvv+vvwvv(fGyvvQLvv9eGyvv"vvtvv,C<vv+vv̂!vvZvvrVvvqvv9a.@vvAvvgvvz

q
vvu|vv}vv+vvRGJG}yvv(GfhGyvvgvvQhb

pv,GyvgvO*vO|v#CIvGv9QGyvQLv9e<v9yvWv(GFv>Gyv}v(Fv(OI\v}v#GyvJvGvQGyvwvzvTv,G}Sv9Sv,;
Ivvv+vvvE@vvvAvvvQGhMG}yvvv(Gf|vvv#G}Ivvv}vvvQhGyvvvR$vvvQjhGyvvv=vvv"vvvqvvvTvvvGvvv,hGyvvv=vvv"vvv,hG}Lvvv]vvvQhGyvvv=vvv+vvvH
hGyvwvQ*v~hG}<v+v̂Eyv)GyvQ|v9OjhG}Sv(O.EP@v%v9Fv~GyvJv}v(VGyvQLv9e;yvPyvx*v"vZvK
<vv9yvvTvvavv(MGyvv}vvWvvJvv(PI<vvO:

k
|vv#Gyvv}vvzvv}vvgvv?vvvDvv+vvQG

k
<vv9yvv"vvTvv=vv?yvvzvvAvvavv=vv+vvtvv9JGyvvMvv9QFvv+vv?.fvv}vv(|vv9

k

@vwv(fCIvGv9QGyvQLv9esv9Sv+v?hvvDv+vqv?,<v9yvQiv~|v#C!v%v9svO@vJv(jCIv+v9!v9
k

Vvtv(sv9
k

hfvQhsv9
k

@vvvJvvvAvvv9Lyvvvzvvv}vvv{A<vvvQG@vvv"vvvGvvv+vvv9JG *vvv=vvv(vvvvTvvv,.h|vvvgvvvdvvv~CIvvvGvvv9QGyvvvQLvvv9eGyvvv}vvvTvvvAvvvMvvvO|vvv?\vvv}vvv#
<vvQ*vvavv9!vv+vv9|vvTvvAvv(QOI|vv#ChQh<vv9,vvv}vv9$vv(|vv=vv+vv#pvv,GyvvGvvOhd9.4;hsvvOGLvvAvv+vvQJYvv(Q
y=g]%9p,GyWw{9.12.

pvvv,Ivvv9dG vvvvTvvv9AGyvvvMvvv9QFvvv,pvvv(b|vvvTvvvAvvv(iGyvvvavvv9<vvvuG}hd@vvvTvvvAvvvMvvvOe<vvv;_vvv9J
<vvvTvvv}vvv9vvvv?40 mm<vvv+vvv"vvv}vvv9@vvvwvvv(fSvvv}vvv9vvvv?20 mm|vvv"vvv9Svvv=vvv?yvvvzvvvAvvv=vvvavvv+vvv#GyvvvOGLvvvzvvv,hvvvvPyvvvx
yvv5vvvTvv9AGJGyvvMvv9QFvv+vv?IvvAvv)|vvTvvAvv(iGyvvavv9<vvuG}hd.*vvGvv>Cf@vvwvv(f|vv;RehLvvavv9pvv9J
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GyvvAvvDvv=vv+vvB|vvZvv"vv(fvv?|vv#Gyvvqvv(:Pivv+vvQGyvvtvv9<vv{yvvzvvZvvOCChGyvv=vvQh!vvRGyvvqvv(Svvqvv(QjChGyvv"vvJvv9S.

vvvv}vvv9*vvvGvvv>@vvv"vvvqvvv+vvvP<vvv;_vvv9JQLvvv9eG}Q\vvv+vvv9JhGyvvvAvvv,@vvvwvvv(f<vvvTvvv}vvv9vvvv?O!vvv+vvv9|vvvtvvvOGQ$vvv9
30mmfvvvzvvv)_vvv=vvvtvvv?|vvvqvvvQhVvvv?<vvvTvvv}vvv9vvvv?25mm.h@vvvwvvv(f<vvv;_vvv9JQLvvv9eGyvvvGvvvOQGf
hCQ\+9JGyJ}9|9Jf9OI<T}9v?@AQGhM|9<+#7h10mm.

GyQL9eGy}g9OGyAw(*#

*vAv~q@vZv"v+vhGyvQLv9eGyv}vgv9OGyvAvwv(*v#|v#vvTvQGyvQLv9e|vhGyvQG@v"vHfvzv)Vvwv{<v;W
h<vvv;_vvv9J:SvvvAvvvMvvvOG|vvv&vvvv{!vvv%vvv9AGJyvvv~Q\vvv+vvv9JhGyvvvGvvvOQGf.h@vvvwvvv(fyvvv%vvvPgGyvvv}vvv9OI!vvvqvvvU
G}y(GfGy"}(PF+?yzQL9ehyw#|#OhfGygQhbGy}Z9I=?yz}9OIGya=+g+?.

(GyWw{9.12)JA9QGJ|#GyQL9eG *a9[.

Gyw(GQ@R*B

Gyvvvwvvv(GQ@vvvR*vvvB$vvv(fvvv=vvv9QIfvvv#IvvvGvvvQQ|vvvzvvv,|vvvAvvvJvvv(qd.@vvvAvvv~qEfvvv9OI<vvvzvvv(QIIvvv=vvv+vvv=vvv9J
Gyvvvwvvv(GQ@vvvRpvvv,|vvvZvvvqvvv(pvvv?|vvv#Gyvvvwvvv(GQ@vvvRpvvv+vvv"vvvAvvvHIvvvGvvvQ|ovvvgvvv}qvvvQhYvvvgvvv>G:$vvvAvvvQGA,h$vvv(
*vvTvvAvvMvvOe<vvWvvwvv{CSvv9Svv,vvv}vv9OI vvvTvv9AG}Q\vv+vv9J.h*vvTvv}vvKhFvv(OGyvv}vv9*vvwvv9yvvzvv}vv9OI<vvzf
@vv"vvqvvzvvuhpvvu|vvTvvAvv(*vv9JG!vvqvvZvv9d!vv9fvv}vv?|vv}vv9*vv"vvAvvHE!vv%vv9AGJ|vvAvvWvvtvvtvv?.*vvTvvAvv(QOGyvvwvv(GQ@vvR*vvB
<vvvWvvvwvvv{CSvvv9Svvv,|vvv#Gyvvv"vvvQh*vvvHhFvvv"vvv(HCpvvvQ*vvvtvvv+vvv9,h*vvvAvvv(pvvvQ<vvv9yvvvzvvv(fG}<vvv+vvv̂hGyvvvQ|vvv9Oj

hG}L]QGyQ|9OjhGyQ|9OjG}RQbhG}YqQ<z(fGy}jQI.
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GyGOhd9.4|MA9QGJ|#GyQL9eGy}TA(QO

Gyz(fG:S~<zOGCZOQ

C<+^vvvvvQGQGC<vvvv+^/GyvvvvZvvvvtvvvv\(White

Carrara/ Sicilian)

E*a9y+9

C<+^<vvvvvvvvv+"vvvvvvvvvAvvvvvvvvv+vvvvvvvvvz+wvvvvvvvvv(fC<vvvvvvvvv+^(White

Pentelicon)

Gy+(!9f

vQ*~<+Q:@(PerlatoYtz+?

vQ*~@QGpQ@+#(Travertine)E*a9y+9

<+H<(@+W+"((Botticino)Ytz+?

R$QjQhRGChQhQG(GyvvvvvqvvvvvGvvvvvQGyvvvvv(QOj)

(Rosa Aurora)

Gy=Q@j9d

C>Q<+z=9hC>Q(Red Bilbao)ES=9!+9

<",<",!9<z+(P(Napolean Brown)pQ!T9

CL]Qp+QOjCy=,(Verde Alpi)E*a9y+9

CS(O<zG+w,CS(O(Belgian) Black<zG+w9

CS(O|hfQhb<+]9A!+Qh|9Qv+"9(Nero Marquina)G@RGFQ

Gy}Q|Q

Gyvvv}vvvQ|vvvQ$vvv(GyvvvGvvv[Chvvvv=vvvQ*vvvAvvv9JGyvvvwvvv9yvvvTvvv+vvv(eGyvvv}vvvAvvvWvvvwvvvzvvv?_vvv=vvv+vvvgvvv+vvv9
k
.hsvvvOGSvvvAvvvMvvvOe

@vv9Q*vvMvv+vv9
k

pvv,Gyvv}vv=vv9!vv,|vvDvv{svvZvvQvvv"vv(Svv(S(Knossos)pvv,vvvQ*vvB,hyvvwvv#pvv,Gyvv}vv}vvzvvwvv?
Gyv}vAvJvOIGsvAvZvQGSvAvMvOG|v&<vWvwv{QFv+vTv,fvzv)Gyv"vZv>GyvAvPvv9Q*v?Gyv}v"vJv(@v?hGyvRLv9Qa.

hEfC!vvvtvvv)CVvvvwvvv9yvvv&C<vvv+vvv̂!vvvZvvvrVvvvqvvv9a,E:CfBCvvv9QG
k

|vvv#ChvvvvTvvv+vvvOGyvvvJvvvO*vvvO@vvv}vvv"vvvJvvv&
@z(*"9J|#Gy=",Gyq9@KChGy=Q@t9y,ChG}I}Q.
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CVj9dGyJGQ

<"9AGyGOQGfGyAtz+Oj
*vv}vvwvv#Cf@vvTvvAvvMvvOeCIvvGvv9QG vvvTvv9Avvv=vvO*vv{fvv#G6FovvQqChGyvv=vvzvv(cpvv,Gyvvavv=vvtvv?

GyvvMvv9QFvv+vv?pvv,GyvvGvvOQGfPGJGyvvqvvGvv(IGyvv}vvgvv+vv9Q*vv?.pvv9yvvJvvGvvQGyvvwvvzvvTvv,hGyvvJvvGvvQGyvvQ|vvzvv,
$vv}vv9G}vvvDvvQGSvvAvvMvvOG|vv9

k
}fvv}vv9dGyvvGvvOQGfE:CfG}QOhGR*vvTvvAvvMvvOeC*vv]vv9

k
fvv"vvO|vv9*vvwvv(f

|vvAvv(pvvQG
k

|vvJvvzvv+vv9
k
.<vv9yvvQivv~|vv#Cf|vv(QqOjG}IvvGvv9Q*vv}vvwvv#Cf*vvtvv(|vv(G<vvAvv(Q*vvOGyvvJvvZvv)

GyvvgvvWvv(GFvv,[GyvvO<vvX]hvvvPyvvxGyvvJvvGvvQGyvv}vvWvvw
q
vv{*vvOh*vv9

k
,E:CfG}IvvGvv9QGyvv}vv"vvWvv(QI|vv#

G}fvvzvv)hG}Svvqvv{$vv,fvv}vv(|vv9
k

G}vvvDvvQ@vv(pvvQG
k
.h*vvwvv(fE!vv%vv9D$vv9fvv9OIk|vvqvvzvv(bGyvv(Fvv&Ch

|v9Fv{Gyv(Fv&[|v=v(qRG
k
]Ch|vqvQhvv9

k
fvzv)Gyv"v9fv~Ch|v"vWv(QG

k
<v9yv}v"vWv9Q.hC<vgv9O$v9Gyv}vgv+v9Q*v?

$vv,100Ch105 mmEPGvvv9!vvB!vv9Fvv}vv?[GyvvTvv}vv9vvv?],h<vv9Q@vvqvv9fvv9J|vvOG|vv+vvx!vv}vv(PFvv+vv?
50,75,100,110,125,150,170,225h300 mm(GyvWvwv{9.13).svO*vwv(f
yv~IvGv9Q_v(d|vgv+v#,fvzv)Sv=v+v{Gyv}vDv9d300 mmCh450 mm<v9yvQiv~|v#C!v%v9
ivvv9yvvv=vvv9

k
|vvv9@vvvwvvv(f<vvvz_vvv(Gd|vvvMvvvAvvvzvvvqvvv?.@vvvAvvv(pvvvQivvv9yvvv=vvv9

k
CIvvvGvvv9QGyvvvRGh*vvv?hG}FvvvRGAGyvvv}vvvJvvv+vvvavvv?

<v9}<v(GHhGyv"v(GpvPhFvzvTv9JGyv"v(GpvPh|vwv(!v9JCLvQivvzFvRGA|vgv+v9Q*v?.pv,G}Vvjv9d
Gyv}v=v"v+v?|v#CIvGv9Q|vAv(GR*v?GyvTvav(M(Ashlar Masonry)h*vAv~qVvjv{G}IvGv9Q<vgv"v9*v?
hhYvvvzvvv%vvv9<vvvOsvvv?.Ivvv+vvvE@vvvwvvv(fG}IvvvGvvv9Q\vvv}vvv#GyvvvZvvvqvvv(aG}pvvvtvvv+vvv?[Gyvvv}vvvOG|vvv+vvvx]PGJ

GQ@vvqvv9fvv9J|vvAvvTvv9h*vv?h<vvWvvwvv{|vvTvvAvvavv+vv{@vv9epvv,Gyvv(GFvv%vv?.h*vvwvv(ffvvQVGyvvqvv(GYvv{|vv9
<+"%9f9OIOhf6mm.

*vGv>Cf*vwv(fGyv}v;WGyv}vTvAvMvOepv,<v"v9AGyvJvGvQC\vgvr|v#GyvJvGvQGyv}vMvAv9Q
!vvqvvTvv&.|vv#CFvv{GyvvJvvGvvQGyvvwvvzvvTvv,hGyvvQ|vvzvv,Gyvv}vvTvv9|vv+vv+vv#vvvDvv+vvQG

k
|vv9@vvTvvAvvMvvOeIvvZvv(*vv9J

|vvavvJvv(!vv?|vv#GyvvJvvGvvQvvvJvvZvv(*vv9Jyvvzvv}vv;W,<vvMvvzvvavv?!vv}vv(PFvv+vv?<vv"vvTvv>1:3:12ESvv}vv"vvB
<vvv(Q@vvv;!vvvOjh|vvvgvvvGvvv(fGyvvvwvvvzvvvUhGyvvvJvvvGvvvQGyvvv}vvvavvvJvvv(f.hpvvv,Ivvv9yvvv?IvvvGvvvQ<vvv9K|vvvAvvv(GRj
GyvvTvvavv(M@vvwvv(f!vvTvv>GyvvMvvzvvbGyvv"vv}vv(PFvv+vv?$vv,1:2:8|vv#G Svv}vv"vvBhGyvvwvvzvvUhivv=vv9Q
GyvJvGvQ.h*v}vwv#Q<vbG}IvGv9QGyvQ|vzv+v?GyvwvDv+vqv?<vMvzvav?Csv(i!vTv=v%v91:1:6hGyvjvQG!v+vB
<vvMvvzvvavv?!vvTvv=vv%vv91:2Ch1:3ESvv}vv"vvB<vv(Q@vv;!vvOjEyvv)GyvvJvvZvv(*vv9JGyvv"vv9fvv}vv?.vvv}vv9*vvGvv>
Cf@vvwvv(fGyvv(Yvv;Jfvv}vv(|vv9

k
PGJyvv(fh!vvTvv+vvH|vv}vv9Cvv{yvvzvvJvvGvvQGyvv}vvWvvjvv(d!vvqvvTvv&,vvv}vv9

*vGv>Cf@vwv(f|vAvQGFvgv?svzv+v;
k
yvAv]vqv,@vzvv+vO|vdv%vQG}IvGv9Q<vO:

k
|v#Gyv(Yv;J.pv,

Cfvv}vv9dGyvvJvvGvvQGyvv}vvAvv(GRjGyvvTvvavv(MGyvvPj@vvTvvAvvMvvOepvv+vv&CIvvGvv9Q<vvRhG*vv9svv9Fvv}vv?|vvtvvZvv(Yvv?
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<vvvWvvvwvvv{Osvvv+vvvu*vvvwvvv(f|vvv#Gyvvv}vvv"vvv9Svvv>GSvvvAvvvMvvvOGehYvvv;J|vvv}vvvzvvv(AI,h|vvvTvvvK|vvvhhFvvv&
GyJGQ,h|(GF}?yzJGQ<gQVmm 5.

(GyWw{9.13)<"9AG@OQGfGyAtz+Oj<9AGQ.

*vvv=vvv+qvvv#|vvvgvvv}vvv{OG*vvvqvvvO|vvv+vvvzvvv(Q}OhGJGyvvv}vvv9FvvvOIpvvv,$vvv9CvvvQSvvv+vvvHO*vvvQ<vvv+vvvWvvv9*vvvQ(GyvvvWvvvwvvv{
9.14)GSvvAvvMvvOGeCIvvGvv9QO*vvQ<vv+vvWvv9*vvQGyvv}vvqvvZqvvzvv?@vvtvvzvv+vvO*vv9

k
pvv,Gyvv=vv"vv9AGyvvJvvGvvQjGyvvJvv}qvv9d,

hGyvPj!vqvP<v9yvAvQG<vb|vhfv"v9YvQRGh*v?hCIvGv9QESv"v9O|v#GyvMvQSv9!v?Gyv}vTv=vtv?GyvZv"vh.
*vzLvPGyv}v=v"v)$v+v8vAv&|v#Vvwv{sv9fvO@v&Gyvgv9FvOIyvMvRGfiv9RsvO*v~hGyvAv,@vWvw

q
v{CSv9Sv9J

yz}=").

Csq9UGyJG9QI

Csvvqvv9UGyvvJvvGvv9QI$vv,Csvvqvv9U|vv#GyvvWvv=vvx|vv}vvzvv(AI<vvZvvMvv(Q|vvwvvTvvQICh<vvz!vvtvv9V

GyvMvQSv9!v?Gyv}vgv9OIGyvAvOh*vQ.h$v,@vTvAvgv}v{<vwvDvQIpv,@vav=v+vtv9JGyv%v"vOSv?Gyv}vO!v+v?vvGvOQGf
ESvvvAvvv"vvv9O*vvv?,Ivvv+vvvE@vvvwvvvOqS<vvv=vvvTvvv9_vvv?IvvvAvvv)@vvvZvvv{Eyvvv)G:Q@vvvqvvv9YGyvvv}vvvavvvzvvv(H,E|vvv9<vvvWvvvwvvv{

Vvv9svv(yvv,Ch<vv}vv+vv{|vv"vv9Svv>.Ivv+vvE@vv"vvAvvtvv{GyvvJvv}vv(:JGyvv]vv9ivvavv?fvv=vvQG}IvvGvv9QChvvvTvv9QI
GyvMvQSv9!v?,h*vAv~qIvGvRC*v?IvQvv?G!vAvWv9Q*v?<v(GSvav?sv(iGyvWvO\v}v#Gyvtvqv[GyvWv=vwv,.
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h@vvvvwvvvv(fG}svvvvqvvvv9Ufvvvv9OI|vvvv#Gyvvvv}vvvv"vvvvTvvvv(Fvvvv9JGyvvvvDvvvvtvvvv+vvvvzvvvv?Gyvvvvgvvvv+vvvv9QChGyvvvvWvvvv=vvvvwvvvv9JGyvvvvqvvvv(:P*vvvv?
Gyv}vzvJv(|v?,hGyvAv,*v}vwv#Cf@vwv(f|vavzv+v?E|qv9<v9yvR!vxCh<vMvzv+vbGyvR!vx/G}yv(|v"v+v(eCh
<vvv9yvvvwvvvzvvv(Q*vvvOGyvvv}vvvAvvvgvvvOOGyvvvqvvv+vvv"vvv+vvv{,hyvvvwvvv#:SvvvAvvvMvvvOG|vvv%vvv9pvvv,@vvvavvv=vvv+vvvtvvv9JGyvvv}vvv=vvv9!vvv,GyvvvJvvv}qvvv9yvvv?
vvvv9yvvvGvvvOQGf*vvvGvvv>Cf@vvvwvvv(fGyvvvWvvv=vvvwvvv9J|vvv#Gyvvvqvvv(:Pivvv+vvvQGyvvvtvvv9<vvv{yvvvzvvvZvvvOC.EP@vvvTvvvAvvvMvvvOe
Csvvqvv9UGyvvJvvGvv9QIG6fvvvzFvvRGA|vv%vv}vv?pvv,@vvWvv+vv+vvOGyvv}vv=vv9!vv,fvv"vvO|vv9*vvwvv(f|vvdvv%vvQFvv}vv9yvv,
LvvWvv#Lvv9U|vvavvzvv(<vv9

k
(GyvvWvvwvv{9.15).h*vv}vvwvv#Cf@vv(QOCsvvqvv9UGyvvJvvGvv9QIEyvv)Gyvv}vv(svvh

|v}vzv(AICh|vjvz
q
vqv?<vWvwv{|vTva

q
vKyv+vAv~|vzv|$v9h@vQ<v+vav%v9fv9OIk<v(GSvav?Q<v9_v9JIvzvRh!v+v?

|v#Sv=v9Fvx|vavzv+v?Ch|v#Gyvqv(:Piv+vQGyvtv9<v{yvzvZvOC.*vAv(pvQ|v"v%v9|vGv9d|v#Gyv}vtv9Sv9J
|="+?CS9S9

k
fz)hIOI|AwQqQI<t+9S|AQhGIO.

(GyvvWvvwvv{9.14)<vv"vv9AIvvGvvQj->qvv9d|vvgvv}vv{O*vvqvv+vvO|vv+vvzvv(Q}OhGJGC9FvvOIpvv,$vv9CvvQSvv+vvHO*vvQ<vv+Wvv9*vvQ.
GCg}9Q*(f$(<wAQ.<gOS?BQCQy+(!R.
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(GyWw{9.15)|QvRy"OfyT=9bGyRhGQb.GCg}9QjE*9fQ*AW,.

vv=vO*v{*v}vwv#<v"v9A$v+v9vv{ESv"v9O*v?pv,Gyv}v(GsvhGyvgv9|v?<v}vdv%vQFv}v9yv,C!vgv~hPyvx
<AQv+>|#GyJG9QIhV=w9JGyq(:PhGyMW>(GyWw{9.16).
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(GyWw{9.16)!d9eS"OGyAQ<?|#GBW>hGyW=xhGAG9QI.

G vT9A<9yJGQ

pv,Civzv=v+v?G}<v"v+v?GyvAvGv9Q*v?Gyvwv=v+vQI*vTvAvMvOeGyvJvGvQvv}v9OIEvvTv9A@vDv=qvB|v+vwv9!v+vwv+v9
k

fvvzvv)Gyvv"vvdvv9eGyvv=vv"vv+vv(j.h@vvJvvO
q

O|vvAvv9!vv?GyvvJvvGvvQEyvv)IvvOqvvv=vv+vvQGyvvTvv}vv9vvv?Gyvv}vv"vv9Svv=vv?}yvv(GM
G vvTv9A.C|qv9<v9yv"vTv=v?yvzvjvQG!v+vBhGyvQLv9ehG}QOhGRpvAvTvAvMvOefv9OI<v;_v9J<vTv}v9vv?40

mmyvvzvv(GFvv%vv9JGyvvMvv9QFvv+vv?GyvvAvv,@vvgvvzvv(Gyvvavv9<vvuG}Q\vv,,pvv,Ivv+vv#<vv9yvv"vvTvv=vv?yvv~IvvGvv9Q
GyvwvzvTv+v?hGyvQ|vzv+v?G}_vQi*v"vZvKiv9yv=v9

k
<vTv}v9vv?O!v+v9|vtvOGQ$v9mm 75.E:C!qv&pv,Iv9yv?

G:Q@vvvvqvvvv9fvvvv9JG}svvvv{|vvvv#m 3.7pvvvv(b|vvvvTvvvvAvvvv(iSvvvvavvvvKG}QV*vvvvTvvvv}vvvvK<vvvv}vvvvtvvvv9_vvvvhCsvvvv{
Svv}vv9vvv?

k
,VvvQ*vvavv?Cf@vvwvv(f<vv}vvAvv9!vv?vvv9pvv+vv?vvv,:@vvgvv9!vv,|vv#GyvvAvvWvv(qghG:!vv%vv+vv9Q.*vvgvvavv,

Gyvvv}vvvgvvv+vvv9QBS 8298:1994@vvvqvvv9Yvvv+vvv{yvvvTvvv}vvv9vvvv9JG}IvvvGvvv9QGyvvv}vvvTvvvAvvvMvvvO|vvv?pvvv,G vvvvTvvv9AGJ

GyvvvMvvv9QFvvv+vvv?hGyvvv=vvvavvv9!vvv9JGyvvvOGLvvvzvvv+vvv?.h*vvvGvvv>Cf@vvvwvvv(fhSvvv9FvvvbGyvvvAvvvDvvv+vvv=vvvB(GyvvvWvvvwvvv{9.17)

|vZv"vgv?|v#Gyvqv(:Piv+vQGyvtv9<v{yvzvZvOCCh|v#Gyv}vgv9Ofiv+vQGyvJvO*vO*v?,h*vGv>Cf*vAv~
GLvvvAvvv+vvv9Qsvvv+vvv9Svvv9@vvv%vvv9<vvvJvvv+vvvE@vvvAvvvJvvv}qvvv{Gyvvv(RfGyvvv}vvv+vvvByvvv5vvvvTvvv9A<vvv9 \vvv9pvvv?Eyvvv)GyvvvJvvv}vvv(:J
Gyvvv}vvvavvv=vvvtvvv?|vvv#GyvvvQ*vvv9Mh|vvvgvvvOGJGyvvvZvvv+vvv9!vvv?.vvvv}vvv9*vvvGvvv>@vvvQcpvvv(GYvvv{IvvvQvvvv?@vvvTvvvAvvv(fvvv>
GyvvJvvQvvv9JGyvv=vv"vv+vv(*vv?GyvvAvvqvv9\vvzvv+vv?yvv5_vv9QGJ,hGyvvJvvQvvv9JGyvv"vv9@vvGvv?|vv#GyvvJvvQGQIhGyvvQ_vv(<vv?
yv5vvTv9A.h*vGv>@vQcpv(GYv{G!v]vjv9WCpvtv+v?<vgvQVCO!v)mm 15fv"vOvv{|v"vTv(H

_vv9<vvtvv,;hpvv(GYvv{IvvQvvv?Vvv9svv(yvv+vv?<vvgvvQVmm 10<vvAvv=vv9fvvOvvv{m 6@vvtvvQ*vv=vv9
k
.h@vvTvvAvvMvvOe
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@vvTvvAvvMvvOe|vvQvvv=vv9JGyvvTvv+vvzvv+vvwvv(fGyvvAvv,@vvAvvQc<vvtvvgvv9

k
fvvzvv)G}IvvGvv9QhGyvvAvv,*vvZvv=vvKyvv(!vv%vv9svv9@vv}vv9

k

585



<v9|vAvZv9Yv%v9yvzvTv+vzv+vwv(fGyvTv9Fv{.yvPG*vGv>Iv}v9*v?|v"vdv(|v9JG vvTv9AGyvJvGvQj<vWvwv{
|vvvvDvvvv9yvvvv,pvvvv,Gyvvvvavvvv(G<vvvvuG}Q\vvvv+vvvv?|vvvv#G}PiGyvvvv"vvvv9Fvvvv~fvvvv#GyvvvvZvvvvOe<vvvv(GSvvvvavvvv?GyvvvvAvvvvqvvvv9Yvvvv+vvvv{
GyAZ}+}+?.

(GyWw{9.17)hS9FbGyAD=+BGy"}(PF+?y5vT9AGAGQjGyZq9FJ,.

586



G vT9AGyJGQjPhGyMzq+?GyMQS9!+?

GyvvavvQ*vvtvv?Gyvv=vvO*vvzvv?yvv5vvvTvv9AGyvvJvvGvvQjGyvvAvvtvvzvv+vvOj$vv,GSvvAvvMvvOGesvvWvvQIIvvGvvQ*vv?vvv9|vvzvv?
fvzv)Cyv(GMEvvTv9ALvQSv9!v+v?.*vDv=vBGyvJvGvQfvzv)GyvMvQSv9!v?<v}vGv}v(fv?|v#GyvAvWv9Q*vxiv+vQ
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*vv}vvwvv#yvvZvvu|vvtvv9_vvhQsvv+vvtvv?|vv#GyvvJvvGvvQ(!vvJvv(6mm)Eyvv)|vv9OILvvzvvqvv+vv?OGfvv}vv?
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Part 1: 1993 Method of test for tensile loading.
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Part 4: 2006 Construction of pavements of precast concrete flags or natural
stone slabs.
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kerb units.

Part 7: 2002 Construction of pavements of natural stone setts and cobbles.

Part 8: 2003 Structural design of lightly trafficked pavements of precast concrete
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Part 10: 2004 Structural design of trafficked pavements constructed of natural
stone setts.

Part 11: 2003 Code of practice for the opening, maintenance and reinstatement
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flags and natural stone

slabs.
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flags, natural stone slabs and setts and clay pavers.
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Part 6: 1990 Code of practice for slating and tiling of roofs and claddings.

Part 11 Code of practice for wall and floor tiling: Sec. 11.1: 1989 Ceramic tiles,
terrazzo tiles and mosaics. Sec. 11.2: 1990 Natural stone tiles.

BS 8221 Code of practice for cleaning and surface repair of buildings:

Part 1: 2000 Cleaning of natural stones, brick, terracotta and concrete.

Part 2: 2000 Surface repair of natural stones, brick and terracotta.

BS 8297: 2000 Code of practice for the design and installation of non-
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cladding and lining:
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pr Part 3: 2008 Stone-faced pre-cast concrete cladding systems.

pr Part 4: 2007 Rainscreen and stone on metal frame cladding systems.

BS EN 771 Specification for masonry units:

Part 5: 2003 Manufactured stone masonry units.

Part 6: 2005 Natural stone masonry units.

BS EN 772 Methods of test for masonry units:

Part 4: 1998 Determination of bulk density and porosity.

Part 11: 2000 Determination of water absorption.

Part 14: 2002 Determination of moisture movement.
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BS EN 1342: 2001 Setts of natural stone for external paving. Requirements and
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BS EN 1343: 2001 Kerbs of natural stone for external paving. Requirements and
test methods.

BS EN 1469: 2004 Natural stone products. Slabs for cladding. Requirements.

BS EN 1925: 1999 Natural stone test methods. Determination of water
absorption coefficient.

BS EN 1926: 2006 Natural stone test methods. Determination of uniaxial
compressive strength.

BS EN 1936: 2006 Natural stone test methods. Determination of real and
apparent density.

BS EN 5534: 2003 Code of practice for slating and tiling.
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Requirements.
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Part 1: 2004 Product specification.

Part 2: 2000 Methods of test.
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BS EN 12371: 2001 Natural stone test methods. Determination of frost
resistance.

BS EN 12372: 2006 Natural stone test methods. Determination of flexural
strength.

BS EN 12407: 2007 Natural stone test methods. Petrographic examination.

BS EN 12440: 2008 Natural stone. Denomination criteria.

BS EN 12670: 2002 Natural stone. Terminology.

BS EN 13161: 2008 Natural stone test methods. Determination of flexural
strength.

BS EN 13364: 2002 Natural stone test methods. Determination of breaking load
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BS EN 13755: 2008 Natural stone test methods. Determination of water
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BS EN 14157: 2004 Natural stones. Determination of abrasion resistance.

BS EN 14579: 2004 Natural stone test methods. Determination of sound speed
propagation.

BS EN 14580: 2005 Natural stone test methods. Determination of static elastic
modulus.
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BS EN 14617: 2008 Agglomerated stone. Test methods.
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BS EN 15388: 2008 Agglomerated stone. Slabs and cut-to-size products for
vanity and kitchen tops.

DD CEN/TS 15209: 2008 Tactile paving surface indicators produced from
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BRE Digest 448: 2000 Cleaning buildings: legislation and good practice.

BRE Digest 449: 2000 Cleaning exterior masonry (Parts 1 and 2).

BRE Digest 467: 2002 Slate and tile roofs: avoiding damage from aircraft wake
vortices.

BRE Digest 502: 2007 Principles of masonry conservation management.

BRE Digest 508: 2008 Conservation and cleaning of masonry (Part 1
Stonework).

BRE Good building guide

BRE GBG 64 Part 3: 2005 Tiling and slating pitched roofs: natural and man-
made slates.

BRE Information papers

BRE IP 6/97 External cladding using thin stone.

BRE IP 7/98 External cladding-how to determine the thickness of natural stone
panels.

BRE IP 17/98 Use of lightweight veneer stone claddings.

BRE IP 18/98 Stone cladding panels-in situ weathering.

BRE IP 9/99 Cleaning exterior masonry.

BRE IP 10/00 Flooring, paving and setts.

BRE IP 10/01 Lightweight veneer stone cladding panels.

BRE Reports

SO 36: 1989 The building limestones of the British Isles, E. Leary.

BR 84: 1986 The building sandstones of the British Isles, E. Leary.

BR 134: 1988 The building magnesian limestones of the British Isles, D. Hart.

BR 195: 1991 The building slates of the British Isles, D. Hart.

598



ADVISORY ORGANISATIONS

Men of the Stones, Beech Croft, Weston-under-Lizard, Shifnal, Shropshire
TF11 8JT, UK (01952 850269). National Federation of Terrazzo, Marble
& Mosaic Specialists, PO Box 2843, London W1A 5PG, UK (0845 609
0050).

Stone Federation Great Britain, Channel Business Centre, Ingles Manor, Castle
Hill Avenue, Folkestone, Kent CT20 2RD, UK (01303 856123).

UK Cast Stone Association, 15 Stone Hill Court, The Arbours, Northampton
NN3 3RA, UK (01604 405666).
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(GyWw{10.1)<z}QIG *A+z+#E]<([E*A+z+#.

Gy=z}QI

fv"vOE!vAv9LGyv=v(yv+vAv+v#@vAvZv{hIvOGJG *vAv+vzv+v#PhGJGyvGvR*v8v9JGyvZvjv+vQI<v"v%v9*v9@v%v9
<vv(GSvvavv?fvv}vvzvv+vv?Gyvv=vvzvv}vvQI<vv9 \vv9pvv?(Addition Polymerisation),pvv+vv"vvAvvHSvvzvvTvvzvv?_vv(*vvzvv?
|v#GyvGvR*v8v9JGyv]vMv}v?.h*vAv~q<vgv}vzv+v?|vWv9<v%v?@vJv(*v{vvzv(Q<v+vOGyvqv+v"v+v{Eyv)<v(yv,pv+v"v+v{
vvvvzvvv(Q*vvvO(GyvvvWvvvwvvv{10.2),hvvvvPyvvvx@vvvJvvv(*vvv{|vvv(!vvv(|vvv+vvvQGyvvvTvvvAvvv+vvvQ*vvv#Eyvvv)Gyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#

(Polystyrene),hGyvvvvvvvvvvvJvvvvvvvvvvvZvvvvvvvvvvv(dfvvvvvvvvvvvzvvvvvvvvvvv)<vvvvvvvvvvv(yvvvvvvvvvvv,Q<vvvvvvvvvvv9fvvvvvvvvvvv,pvvvvvvvvvvvzvvvvvvvvvvv(QG *vvvvvvvvvvvAvvvvvvvvvvv+vvvvvvvvvvvzvvvvvvvvvvv+vvvvvvvvvvv#
(Polytetrafluoroethylene)(CjGyvvvvvAvvvvvqvvvvvzvvvvv(f(PTFE)|vvvvv#Q<vvvvv9fvvvvv,pvvvvvzvvvvv(QG *vvvvvAvvvvv+vvvvvzvvvvv+vvvvv#)

(Tetrafluoroethylene).

|vvhCfGyvvgvv}vv(OGyvvqvvtvvQjyvvGvvR*vv8vv9JGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?*vvAvvzy
q
vvr<vvWvvwvv{QFvv+vvTvv,|vv#

Svv;Svv{PQGJGyvvwvvQ<vv(f,E:Cf@vvjvv+vvQGJ@vvJvvOK,LvvZvv(Yvv9
k

fvv"vvO|vv9@vvAvv]vv}qvv#fvv}vvzvv+vv?
Gyvv=vvzvv}vvQI!vvRYGyvv}vv9A|vv#<vv+vv#hIvvOGJGyvv}vv(!vv(|vv+vvQGyvv}vvAvvGvv9hQI.hfvvzvv+vv&pvvqvv,fvv}vvzvv+vv?Gyvv=vvzvv}vvQI
<vvvvvv9yvvvvvvAvvvvvvwvvvvvv9Cvvvvvvr(Condensation Polymerization)(GyvvvvvvWvvvvvvwvvvvvv{10.3),*vvvvvvAvvvvvv~qO|vvvvvvHPQGJ

G}hvvvTvvGvv+vv#ChGyvv"vv+vvAvvQhFvv+vv#pvv,Gyvvgvv}vv(OGyvvqvvtvvQjyvvTvv;Svv{GyvvGvvR*vv8vv9JGyvv]vvMvv}vv?vvv}vv9$vv,
GyJ9dp,Gy=(y,CSAQ(GyQG@"G+9J)hGy=(y,C|+O(Gy"9*z(f).
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(GyWw{10.2)<z}QIvz(QGyq+"+{E]<([vz(QGyq+"+{.

(GyWw{10.3)Gy=z}QI<9yAw9Cr(Condensation polymerization).

GyT;S{Gy}AqQqf?

*vv}vvwvv#yvvTvv;Svv{Gyvv=vv(yvv+vv}vv+vvQGJGyvv}vvAvvWvvwvvzvv?|vv#fvv}vvzvv+vv9JGyvv=vvzvv}vvQICf@vvwvv(fLvvavv+vv?Ch
|vvAvvqvvQfvv?,hPyvvxhpvvtvv9yvvzvvWvvQhWGyvv}vvavv=vvtvv?CCvv"vv9Afvv}vvzvv+vv?Gyvv=vvzvv}vvQI.pvvqvv,Ivv9yvv?Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#
*vv|CvvQPyvvxpvv,GYvvavvqvv9ah@vvQGUGyvvTvv;Svv{,h<vv9yvvAvv9yvv,fvvzvv)GyvvwvvDvv9pvv?Gyvvwvvzvv+vv?yvvzvv}vv9OI.
hfvzv+v&pv{fyvzv=v(yv,E*vAv+vzv+v#Gyvgv9yv,GyvwvDv9pv?(s.g.0.97)fvOOsvzv+v{|v#GyvTv;Sv{Gyv}vAvqvQfv?
<vv9yvv}vvtvv9Q!vv?|vvhGyvv=vv(yvv,E*vvAvv+vvzvv+vv#|vv"vvMvvqvv̂GyvvwvvDvv9pvv?(LDPE) (s.g.0.92)GyvvPj*vvwvv(fyvv+vv"vv9

k

hV}g+9
k

(GyWw{10.4).

(GyWw{10.4)<;SA+x<T;S{|TAt+}?h|AqQf?.
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Gy=(y+}+QGJGyAW9Qv+?

fvv"vvO|vv9*vvAvv=vvzvv}vvQ!vv(fvv+vv#|vvMvvAvvzvvqvv+vv#ChCvvvDvvQ|vv#Gyvv}vv(!vv(|vv+vvQGJ|vvh<vvgvv]vv%vv9Gyvv=vvgvv̂
*vwv(fGyv"v9@vH<v(yv+v}v+vQG

k
@vWv9Qvv+v9

k
.h@vgvAv}vOLv(GUGyv=v(yv+v}v+vQGyvAvWv9Qvv,vvDv+vQG

k
fvzv)@vTvzvTv{

GQ@vvv=vvv9WGyvvv}vvvwvvv(!vvv9J|vvvh<vvvgvvv]vvv%vvv9Gyvvv=vvvgvvv̂GyvvvPj*vvv}vvvwvvv#Cf*vvvwvvv(f<vvvWvvvwvvv{|vvvAvvv(G@vvvQ,Ch
fW(GF,Chfz)Vw{R|Q(<z(cBlock)(GyWw{10.5).

(GyWw{10.5)<(y+}+QGJ@W9Qv+?fW(GF+?h|A(G@QIhR|Q*?GyAWw{.

h*vv}vvwvv#G!vvAvv9L<vv;SvvAvv+vvxCvvvDvvQ@vvgvvtvv+vvOG
k

<vvjvv+vv?GyvvJvvZvv(dfvvzvv)|vv(GYvvqvv9Jpvv+vvR*vv9Fvv+vv?
Lvv9Yvv?,hPyvvx<vvGvv}vvh|vvwvv(!vv9J|vvAvvgvvOOI.hfvvzvv+vv&*vvAvv~E!vvAvv9LG}vvvQ*vvzvv(!vv+vvAvvQ*vv{<vv(@vv9OG*vv+vv#
SvvvAvvv+vvvQ*vvv#(B.H.S)(Acrylonitrile Butadiene Styrene) (ABS)|vvv#Lvvv;d@vvvavvvgvvv+vvv~
hIvvOGJSvvAvv+vvQ*vv#vvvvCvvvQ*vvzvv(!vv+vvAvvQ*vv{\vv}vv#:@vvwvvUGyvv=vv(@vv9OG*vv+vv#|vvTvv=vvuGyvvAvvWvvwvv{<vvJvvGvv(e
FR*8+?*A~GyAJw~<%9<g"9*?.

Gy="+?Gy=zz(Q*q?

@vAvzyvrGyv=v(yv+v}v+vQGJpv,Iv9yv?GyvAvZv"v+vhG:<vAvOGFv+v?<v}vgvdv}v%v9|v#Sv;Sv{FvR*v8v?iv+vQ
|vAv=vzv(QI@vAv(\vhh@vAv(Fqv&<vWvwv{fvWv(GFv,.h|vhPyvxEPG@v~qVvO

q
Gyv}v9OIGyv=v;SvAv+vwv+v?pv,

G@vvvGvvv9ghGIvvvO,vvvv}vvv9$vvv,GyvvvJvvv9dfvvv"vvvOSvvvJvvv>Cyvvv+vvv9aGyvvvjvvvRd,pvvv{fPyvvvx*vvvTvvv=qvvv>@vvvGvvv9hQ
GyvvTvv;Svv{GyvvGvvR*vv8vv+vv?h*vvtvv(OEyvv)@vvWvvwvv{FvvRFvv,yvv}vv"vv9_vvu@vv=vvzvv(Q|vvh@vv=vv9*vv#pvv,GyvvMvv(GU

(GyvvWvvwvv{10.6).vvv}vv9*vv}vvwvv#Cf@vvAvvWvvw
q
vv{Gyvv}vv"vv9_vvuGyvv}vvAvv=vvzvv(QILvv;d@vvZvvz

q
vv>Gyvv=vv(yvv+vv}vv+vvQGJ

Gyvvv=vvvTvvv+vvvavvv?vvvv9yvvv=vvv(yvvv,E*vvvAvvv+vvvzvvv+vvv#,hyvvvwvvv"vvv%vvv9@vvvwvvv(f|vvvJvvvOhOI<vvvTvvvgvvvAvvv%vvv9!vvvAvvv+vvvGvvv?GyvvvAvvvWvvv9<vvvxGyvvvgvvv9e
yzT;S{GyGR*8+?.

OQF?IQGQIGyAJ(qdGyRF9F,

@vAvJvQqcvv{
q

|v#Sv;Sv{FvR*v8v9J|v9OIGyv=v;SvAv+vx<vJvQ*v?<v9yv"vTv=v?yv=vgv]v%v9Gyv=vgv̂

604



pvvv,GyvvvJvvv9yvvv?Gyvvv}vvv"vvvZvvv%vvvQI,|vvv}vvv9*vvvTvvv}vvvK<vvvtvvv(yvvv=vvv?Gyvvv}vvv9OIpvvv,fvvv}vvvzvvv+vvv9JGyvvvAvvvWvvvwvvv+vvv{Gyvvv}vvvMvvvAvvvzvvvqvvv?
Gyv}vTvAvMvO|v?pv,Yv"v9fv?Gyv}vwv(!v9J.hfv"vO|v9*vAv~q@vMvqv+v̂OQFv?IvQGQIGyv}v9OIGyv=v;SvAv+vwv+v?
Gyv}v"vZv%vQI,@v"vMvqv̂IvQ*v?IvQvv?GyvTv;Sv{GyvGvR*v8v+v?,h*vZv=vKGyv=v;SvAv+vx@vOQ*vGv+v9

k
CvvDvQ

yvvRhFvv?,Eyvv)Cf@vvAvvZvvz
q
vv>fvv"vvOOQFvv?IvvQGQIG!vvZvv%vv9Q$vv9Gyvv}vv}vv+vvRg.h|vvhPyvvx,IvvAvv)h$vv,

Yvvzvv=vv?,pvv{f|vvgvvdvv~Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?@vv=vvtvv)|vvavv9_vv+vv?Ch|vvQ!vv?<vvTvv=vv>GyvvOhQG!vv9J\vv}vv#
GyvTv;Sv{GyvGvR*v8v+v?GyvqvQO*v?.pv{PG@v~q@vMvqv+v̂OQFv?GyvJvQGQICvvDvQ@vZv=vKGyv}v9OIpv,Gyv"v%v9*v?
svv9Svv+vv?h$vvWvv?,Ivv+vvE:@vvgvv(OGyvvJvvQvvv?|vv}vvwvv"vv?\vv}vv#Gyvv(IvvOGJGyvvGvvR*vv8vv+vv?.h@ovvOfvv)OQFvv?
GyvvJvvQGQIGyvvAvv,@vvAvvJvv(dfvv"vvO$vv9Gyvv}vv9OIGyvv=vv;SvvAvv+vvwvv+vv?|vv#GyvvJvv9yvv?Gyvv}vvQ!vv?Eyvv)GyvvJvv9yvv?GyvvZvvzvv=vv?
<vvOQFvv?IvvQGQIGyvvAvvJvv(dGyvvRFvv9Fvv,Gyvvv}vvv}vvv+vvvRIyvvvzvvv}vvv9OIGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?.hhpvvvtvvv9yvvvavvv=vvv+vvvgvvv?|vvv9OI
<v;SvAv+vwv+v?|v9pv{f$vPgGyvOQFv?*v}vwv#Cf@vwv(fCfvzv)ChCLvqv̂|v#GyvOQFv9JGyv}vgvAv9OI
yvJvQGQIGyvGv(Gyv}vJv+vb.hG}vvDvQ|v#Pyvxpv{fOQFv?IvQGQIGyvAvJv(dGyvRFv9Fv,yv"v(Y|vgv+v#
|vv#Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?*vv}vvwvv#Cf@vvAvvjvv+vvQ<vvWvvwvv{vvv=vv+vvQ<vv{\vv9pvv?Gyvv}vvzvvO!vv9J(Plasticisers),

fvzv)Sv=v+v{Gyv}vDv9d,h*v}v+vRPyvxGyvqvQbpv,GyvMv(GUGyvqv+vR*v9Fv+v?<v+v#<v(yv,Gyvqv+v"v+v{vvzv(Q*vO
i+QGy}zOf(PVC-U)hGy=(y,Gyq+"+{vz(Q*OGy}zOf(PVC).

(GyWw{10.6)Gy=z(QIp,Gy=(y+}+QGJ.

C!(GYGy=(y+}+QGJ

@vvZvv"vvrGyvv=vv(yvv+vv}vv+vvQGJfvv9OIhpvvtvv9yvvMvv(GYvv%vv9Gyvvqvv+vvR*vv9Fvv+vv?vvv=vv(yvv+vv}vv+vvQGJ@vvAvvzvvOf<vv9yvvJvvQGQI

(@vvvvvvQ|vvvvvv(<vvvvvv;SvvvvvvAvvvvvv+vvvvvvwvvvvvv+vvvvvv?(Thermoplastic)),Ch@vvvvvvAvvvvvvZvvvvvvz
q
vvvvvv><vvvvvv9yvvvvvvJvvvvvvQGQI(@vvvvvvQ|vvvvvv(SvvvvvvAvvvvvv+vvvvvv?

(Thermosetting)),Ch|a9_+?(Elastomeric).
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Gy}(GOGyAQ|(<;SA+w+?

@vzv+v#Gyv}v(GOGyvAvQ|v(<v;SvAv+vwv+v?<v9yvAvTvMv+v#h@vgv(OEyv)Iv9yvAv%v9G}hyv)<v9yvAv=vQ*vO,h$vPg
Gyvvgvv}vvzvv+vv?fvvwvv(Svv?,h:@vvAvvzCvvQ<vv%vv9Gyvv}vv9OIfvv"vvO@vvwvvQGQOhQGJGyvvAvv=vvQ*vvOhGyvvAvvTvvMvv+vv#,VvvQ*vvavv?
fvvOe@vvavv=vv+vvuOQFvv9JIvvQGQI|vvqvvQ_vv?pvv,G:Q@vvqvv9Y,GyvvAvv,@vv|OjEyvv)@vvqvvwvvxGyvv=vv(yvv+vv}vv+vvQ.
*vPhHGyvgvO*vO|v#Gyv}v(GOGyvAvQ|v(<v;SvAv+vwv+v?pv,Gyv}vP*v=v9JGyvgv]v(*v?,<v+v"v}v9*v"vAvqvNGyv=vgv̂
G6LvvQ<vv9|vvAvvZvv9UGyvv}vvP*vv>.hfvv9OI*vvAvv~qE!vvAvv9LGyvv}vv(GOGyvvAvvQ|vv(<vv;SvvAvv+vvwvv+vv?pvv,Gyvv=vvOAfvvzvv)
Vw{I=+=9JYj+QIy+A~GSAMOG|%9:It9

k
p,@Z"+hGy}w(!9JGy=;SA+w+?.

Gy}(GOGy=;SA+w+?GyAQ|(SA+?

@vvAvv}vv+vvRGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?GyvvAvvQ|vv(SvvAvv+vv?(Gyvv}vvAvvZvvz
q
vv=vv?IvvQGQ*vv9

k
)<vv9|vvAvv;vvv%vv9yvv=vv"vv+vv?PGJ

QhG<vb|vTvAvgvQ\v?(Cross-Linked)Cv;Cv+v?G}<vgv9O,@vAvWvw
q
v{fv=vQ!vWv(AQhG<vbpv+v}v9<v+v#

Sv;Sv{GyvGvR*v8v9JGyv]vMv}v?Gyv}vAvGv9hQI(GyvWvwv{10.7).vv}v9@vAvZvrGyv}v(GOGyv=v;SvAv+vwv+v?
GyvvAvvQ|vv(SvvAvv+vv?<vvz!vv%vv9:@vvzvv+vv#<vv9yvvAvvTvvMvv+vv#<vv{C!vv%vv9pvvtvvb@vvAvvqvvJvv~h@vvAvvJvvavv~EPG|vv9SovvMvv"vvBEyvv)
OQFv9JIvQGQIfv9yv+v?.h*vAv~E!vAv9Fv%v9fv9OIG<vAvOGAk|v#|vTvJv(b|vAv=vzv}vQFvRFv+v9

k
,Ch<vMvzvb

RhL|vvv#Gyvvv}vvvwvvv(!vvv9J|vvvDvvv{GyvvvQG@vvv"vvvH(Resin)hGyvvv}vvvtvvvTqvvv,(Hardener),Ivvv+vvvE*vvvAvvvwvvv(f
GyvvvvQG@vvvv"vvvvH<vvvvWvvvvwvvvv{QFvvvv+vvvvTvvvv,|vvvv#FvvvvR*vvvv8vvvv9J\vvvvMvvvv}vvvv?,pvvvv+vvvvtvvvv(eGyvvvv}vvvvtvvvvTqvvvv,<vvvv{!vvvvGvvvv9RGyvvvvAvvvvQG<vvvvb
Gy}TAgQVyzQG@"HGyT9F{yAJ(*z&Ey)<;SA+x@Q|(SA,.

(GyWw{10.7)@W9<xCh@Z9y>GC(GOGy=;SA+w+?GyAQ|(SA+?.
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*vvAvv~E!vv]vv9Lyvv(GYvvuQG@vv"vvHG *vv=vv(vvvTvv,hGyvv=vv(yvv+vvTvvAvvQpvv,OQFvv?IvvQGQIGyvvjvvQpvv?,vvv}vv9
pvv,Ivv9yvv?Gyvv=vv(yvv+vvTvvAvvQGyvv}vvtvv(i<vv9}yvv+vv9aGyvvRFvv9Fvv+vv?(GRP),<vv+vv"vv}vv9*vvAvvavvzvv>G}|vvQQpvvh
OQFvv?GyvvJvvQGQIhGyvv]vvjvvb|vv#CFvv{Gyvvqvv+vv"vv(dhGyvvQG@vv"vvH<vv9Svv9S|vv#Gyvvqvv(Q|vv9yvvO$vv+vvO.h@vvtvv9he

Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?GyvvAvvQ|vv(SvvAvv+vv?fvv9OIGyvvPh<vv9f<vv9yvv}vvP*vv=vv9J<vvTvv=vv><vv"vv+vvAvv%vv9Cvv;Cvv+vv?G}<vvgvv9O,
h$,CsT)|#Gy}(GOGyAQ|(<;SA+w+?.

Gy}a9_+9J

Gyvv}vv(GOGyvv}vvavv9_vv+vv?(Gyvv=vv;SvvAvv+vvwvv+vv?Gyvv}vvQ!vv?)fvv=vv9QISvv;Svv{<vv(yvv+vv}vv+vvQGJ_vv(*vvzvv?@vvwvv(f
pvvv+vvv%vvv9GyvvvTvvv;Svvv{GyvvvGvvvR*vvv8vvv+vvv?GyvvvJvvvzvvvRh!vvv+vvv?Gyvvvavvv=vvv+vvvgvvv+vvv?ChGyvvv}vvvAvvvgvvvQFvvv?IvvvQIpvvv,G:fvvvAvvvOGdfvvv"vvvO
VvvO$vv9,h@vvgvv(OEyvv)h\vvgvv%vv9G}Yvvzvv,fvv"vvOERGyvv?GyvvJvv}vv(yvv?.h@vvAvvgvvz

q
vvuOQFvv?|vvQh!vv?Gyvv}vv9OI

<vvtvv9<vvzvv+vv?GyvvAvv}vvOqOyvvzvvTvv;Svv{Gyvv=vv(yvv+vv}vv+vvQ*vv?.hfvvzvv+vv&pvv{fyvvzvv}vvavv9WGyvvavv=vv+vvgvv,svvOQIfvv9yvv+vv?fvvzvv)
GyvvAvv}vvO

q
O.E:C!vv&fvv"vvOE\vv9pvv?Gyvvwvv=vvQ*vvBEyvv+vv&,pvv{ffvv}vvzvv+vv?Gyvvqvvzvvwvv"vv?(Vulcanisation)@vvtvv+vvO

GyvvvJvvvQvvvv?<vvv9RO*vvv9Ofvvv=vvvQ@vvvWvvv=vvv+vvvxGyvvvTvvv;Svvv{Gyvvv=vvv(yvvv+vvv}vvv+vvvQ*vvv?Gyvvv}vvvAvvvGvvv9hQI|vvvh<vvvgvvv]vvv%vvv9Gyvvv=vvvgvvv̂
(GyvvWvvwvv{10.8).h@vvtvvAvv]vv,|vvgvvdvv~G:SvvAvvMvvOG|vv9JE!vvGvv9R<vvgvv̂GyvvAvvWvv9<vvxyvv]vv}vv9ffvv(OI
Gy}9OIGy}a9_+?Ey)h\g%9G}Yz,f"OERGy?G F%9Of"%9.

(GyWw{10.8)GCa9_+9Jh@zC+QGyAZz+>(GyAW=+x).
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Gy}]9p9J

Gy}zO!9J

@

o
vv]vv9aGyvv}vvzvvO!vv9JEyvv)Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?ivv9yvv=vv9

k
yvvR*vv9OI|vvQh!vvAvv%vv9.h@vv||vv#E\vv9pvv?

Gyvv}vvzvvOfpvvZvv{GyvvTvv;Svv{GyvvGvvR*vv8vv+vv?fvv#<vvgvv]vv%vv9,|vv}vv9*vvtvvz
q
vv{GyvvAvvGvv9PHGyvv}vvAvv=vv9Odpvv,|vv9

<v+v"v%v9.hfvzv+v&pv{f<v(yv,pv+v"v+v{vvzv(Q*vOiv+vQGyv}vzvOf(PVC-U)*v"v9Sv>Yv"v9fv?yv(GRe|v+v9g
G}|vav9QhsvavhGyv"v(GpvPhGyvAvzv=v+vU<v9yv=v;SvAv+vx[GyvZv"vqvQI(Glazing)].pv,Iv+v#*vTvAvMvOe
<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOGyvv}vvzvvOfvvvzivvWvv+vv?|vvQ!vv?PGJ_vv=vvtvv?CIvv9O*vv?yvv~Svvtvvr,hvvvzivvavv+vv?
G}Q\vvv+vvv9J|vvv#<vvv;WhQsvvv9Fvvvu,hvvvvgvvv(GRdyvvvzvvvwvvv9<vvv;JGyvvvwvvv%vvvQ<vvv9Fvvv+vvv?.h*vvv}vvvwvvv#Cf*vvv|Oj
ptOGfGy}zOf,<%GQ@&,Ey)@Zz

q
>h$W9V?|w(!9JGy=(y,p+"+{vz(Q*OGy}zOf.

Gy}(GOGy}9y8?

iv9yv=v9
k

|v9*v]v9aEyv)Gyv}v(GOGyv=v;SvAv+vwv+v?Gyvav=vWv(QChGyvQ|v{ChGyvZvzvZv9dGyvZv+v"v,
ChCSvv(OGyvvwvvQ<vv(f<vv%vvOa@vvtvvzvv+vv{GyvvAvvwvvzvvqvv?Ch@vvJvvTvv+vv#|vvtvv9h|vvAvv%vv9yvvzvvJvvQ*vvuCh@vvtvvzvv+vv[

Vvvqvv9pvv+vvAvv%vv9.<vv+vv"vv}vv9*vv]vv9aChvvvTvv+vvOGyvvAvv+vvAvv9!vv+vv(eEyvv)<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOivv+vvQGyvv}vvzvvOf !vvAvv9L
Svvavv(MFvv+vvOIGyvvzvv}vvgvv9f.<vv+vv"vv}vv9@vv]vv9aCyvv+vv9aGyvvRFvv9LEyvv)QG@vv"vvGvv+vv9JGyvv=vv(yvv+vvTvvAvvQyvvAvvtvv(*vv?
Gyv}v9OIGyv}vQvv=v?,hpvu|v9Sv+vAv~fvQ\v&Iv(dGyv=v(yv+vTvAvQGyv}vtv(i<vzyv+v9aGyvRFv9L(GRP)

p,GyqZ{GyJ9OjfWQ.

Gy}z(!9JhGy}D=A9J

svvvO@vvv]vvv9aG}Yvvv=vvvjvvv?hGyvvv}vvvzvvv(!vvv9JEyvvv)Gyvvv}vvv(!vvv(|vvv+vvvQGJChGyvvv=vvv(yvvv+vvv}vvv+vvvQGJ.h@vvv]vvv9a

Gyvv}vvDvv=vvAvv9JEyvv)Gyvv=vv;SvvAvv+vvx:|vvAvvZvv9UG}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?GyvvAvv,svvO@vvTvv=vv>@vvqvvwvvwvv&.
hfvzv)Sv=v+v{Gyv}vDv9dpv{!v&@vAv~E\v9pv?|vQvv=v9JGyvtvZvO*vQGyvgv]v(*v?Eyv)Yvqv9FvK<v(yv,pv+v"v+v{
vvvzvv(Q*vvOGyvvWvvqvv9a:|vvAvvZvv9UG}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?Gyvv(GQOI<vvWvvwvv{@vvqvv]vv+vvzvv,h@vvGvv"qvv>
GyAqw

q
xyz=(y+}+QGy}Pv(Qf=QERGI?vz(QGy%+OQhF+#|"&.

@qwx[@OQqc]Gy}(GOGy=;SA+w+?
iv9yv=v9

k
|v9*vgvRi@vqvw

q
vxGyv}v(GOGyv=v;SvAv+vwv+v?Eyv)@vqvw

q
vxGyvTv;Sv{GyvGvR*v8v+v?Gyvav(*vzv?Eyv)

Svvv;Svvv{CYvvvjvvvQ(GyvvvWvvvwvvv{10.9),ChEyvvv)pvvvtvvvOGfGyvvv}vvvzvvvOfpvvv,Ivvv9yvvv?Gyvvvvvvv(PVC).h*vvv}vvvwvvv#
yvzvTv;Sv{GyvGvR*v8v+v?Gyv=v(yv+v}v+vQ*v?Cf@vAvqvw

q
vx@vJvB@vzCv+vQGyvJvQGQI,ChG}Vvgv?Gyvqv(b<v"vqvTvGv+v?
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ChG}hRhf,Ch<vvAvvQGvvv>$vvPgGyvvgvv(G|vv{,|vv}vv9*vv|OjEyvv)@vv"vv9svv[Gyvvavv(dGyvv}vvAvv(SvvbyvvzvvTvvzvvTvvzvv?
GyvvvGvvvR*vvv8vvv+vvv?.vvvv}vvv9*vvvJvvvOK@vvvjvvv+vvvQyvvv(fGyvvv=vvv;SvvvAvvv+vvvxfvvv=vvvQE!vvvAvvv9LhIvvvOGJFvvvR*vvv8vvv+vvv?PGJQhG<vvvb

|vv]vv9fvvqvv?,|vv}vv9*vv|Ojfvv9OIEyvv)GYvvqvvQGQGyvv=vv;SvvAvv+vvx.hsvvO@vvAvvavv(Q@vvWvvtvvtvv9JfvvWvv(GFvv+vv?(@vvGvvRY
GyvvTvvavvK)h@vvWvvtvvtvv9J!vv9@vvGvv?|vv#G Fvv%vv9OGJfvvzvv)SvvavvKGyvv=vv;SvvAvv+vvx,Ivv+vvE*vvAvvTvv=vv>GyvvAvvqvvwvvx
<9yAW9<x(Cross-Linking)GyPj*|OjEy)$W9V?GyTaK.

(GyWw{10.9)@qwxGC(GOGy=;SA+w+?.

hfvvv"vvvO|vvv9*vvvqvvvtvvvOGyvvvvvvv(PVC)Gyvvv}vvvzvvvOf<vvv"vvvAvvv+vvvGvvv?$vvvGvvvQ@vvv&,pvvv{f
q

OQFvvv?IvvvQGQI@vvvJvvv(yvvv&
GyvvRFvv9Fvv,@vvQ@vvqvvh@vvOQ*vvGvv+vv9

k
,hyvv%vvPG@vvZvv=vvKGyvv}vv9OIpvv,Gyvv"vv%vv9*vv?$vvWvv?fvv"vvOOQFvv?IvvQGQI

Gyv(SvbGyv}vJv+vb.hfv9OI*vAv~EO|v9LGyvR*v(JPhGJOQFv9JIvQGQIGyvjvzv+v9fGyv}vQ@vqvgv?pv,
Gyv=v(yv,pv+v"v+v{vvzv(Q*vOG}Yvzv,|vDv{Cv"v9Fv,<v+v(@v+v{pvAv9:JhCv"v9Fv,ChvvAv+v{pvAv9:J,hyvwv#
$PgGy}zO!9J@A=M

q
Q@OQ*G+9

k
h@AQcGyTaKfQ\?yzAWtuhG:!w}9T.
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L(GUGy}(GOGy=;SA+w+?

GyJQ*u
Fvvv}vvv+vvvhGyvvv}vvv(GOGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?svvv9<vvvzvvv?yvvv;IvvvAvvvQGb,|vvvZvvvOQIkOLvvv9!vvv9

k
hfvvv(GOe\vvv9QI

(GyvvvvGvvvvOhd10.1).h*vvvv"vvvvAvvvvHChdChvvvvvTvvvv+vvvvOGyvvvvwvvvvQ<vvvv(fCO|vvvv#GIvvvvAvvvvQGb|vvvvgvvvvdvvvv~Gyvvvv}vvvv(GO
Gyvgv]v(*v?,hyvwv#<v9 \v9pv?Eyv)Pyvxpv{fGyv=v;SvAv+vxGyv}vJvAv(jfvzv)Gyv"v+vAvQhFv+v#,|vDv{
Qiv(IGyv=v(yv,*v(Q*vDv9f,*v(y

q
vOSv+v9@v+vOGyv%v+vOQhFv+v#,h*v"vAvHGyv=v(yv,pv+v"v+v{vvzv(Q*vOIv}v̂

vvvzvv(QGyvv%vv+vvOQhFvv+vv#.yvv=vvgvv̂C!vv(GYGyvv=vv;SvvAvv+vvxh:Svv+qvv}vv9G}vvvQ*vv;J,hGyvv=vv(yvv+vvTvvAvv+vvQ*vv#
Gyv}v(SqvhG!vAvWv9QSvavJv,SvQ*vhyvzv%v>|vh!v9@vHGIvAvQGbfvzv)Vvwv{svavQGJ.h|vhPyvx

$vv"vv9c|vv(GO<vv;SvvAvv+vvwvv+vv?*vvZvvgvv>GVvvAvvgvv9yvv%vv9fvv"vvO|vv9@ovvgvv9yvvH<vv}vvgvv(svv9JG:IvvAvvQGb,vvv}vv9Cf
$"9c|(GOCLQi@A}Ah<t9<z+?G:!aq9AGyPG@,.

GyGOhd10.1GyTz(cGyW9Fhyz}(GOGy=;SA+w+?Gy}TAg}z?p,Gy="9Ap,GyJQ*u

!(YGC9OIGyTz(cp,GAQ*u

GC(GOGyAQ|(<;SA+w+?

<([<Qh<+z+#,Gy=(y+A_@"Z%Qh;AQb<TQf?

<([p+"+{vz(Q*O*vvvvv"vvvvvZvvvvv%vvvvvQh:LvvvvvAvvvvvQb<vvvvvTvvvvv%vvvvv(yvvvvv?,h*vvvvvZvvvvvOQOLvvvvv9!vvvvv9
k

hvvvvvvzvvvvv(Q

Gy%+OQhF_

GyAqz(f(PTFE/ETFE):LAQbhyw#*ZOQOL9!9
k

S9|9

k
<OQF9JGAQGQIGyg9y+?

<([|+A+{|+A9CvQ*;J*"Z%QhLAQb<TQf?,h*"AHsaQGJ|#GC9OIGCzA%=?.

<(y+TA+Q*#*vv"vvZvv%vvQhLvvAvvQb<vvTvvQfvv?,h*vv"vvAvvHOLvv9!vv9
k

CSvv(OvvvDvv+vvqvv9
k

hsvvavvQGJ

|#GC9OIGCzA%=?.

Gy=(y+}+QGyAW9Qv,BHESLAQb<TQf?

Gy=([E*Q*A9f;vvAvvQbGyvvQivv(*vv9J<vvTvvQfvv?|vv"vvAvvGvv?OLvv9!vv9
k

fvv9y+9
k

GyvvTvv}vv+qvv?*vvAvv]vv}vv#

GyT9*9!9JhG *RhS9*9!9J

GC(GOGyAQ|(SA+?

Gy=w9y+B(Gyq+"(dvvvvp(Q|9yO$+O)*t9heG:VAg9d,hyw#*"AH|(GO||P*?

GC+;|_vvvvp(Q|9yO$+OhGy+(Q*9vvvvp(Q|9yO$+O*A]}#GyOL9fi9RGy"W9OQ

Gy=(y+TAQGCTzK<9}y+9aGyRF9F+?(GRP)LvvvAvvvQb|vvvhEYvvvOGQOLvvv9f,hyvvvwvvv#@vvvAvvv(pvvvQ|vvv"vvv&CYvvv"vvv9a@vvvgvvv+vvvu

Gyz%>

GC(GOGCa9_+?

GCa9WGyg9OjLAQb<TQf?h*"AHOL9!9
k

CS(OhC"9F,ChvT+OGyw=Q*B

Gy"+(<Q*#(Neoprene)CvDQ|t9h|?y;IAQGb|#GCa9WGyg9Oj
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Gy}A9!?

<vvv9yvvvQivvv~|vvv#CfGyvvv}vvv(GOGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?@vvvAvvv}vvvAvvvh<vvvtvvv+vvv~Fvvv+vvvOIyvvv"vvvTvvv=vvv?|vvvAvvv9!vvv?GyvvvWvvvOEyvvv)
Gyv(Rf,pv{f|ovgv9|v{|vQh!vAv%v9|v"vMvqv̂,|v}v9*vGvgvzv%v9iv+vQ|v"v9Sv=v?yv}vgvdv~Iv9:J@vJv}qv{
G}Iv}v9d,hG:SvAvDv"v9AGyv(Iv+vOyvPyvx$v(Iv9yv?Gyv=v(yv,GSvAvQGyv}vTvz

q
vK<v9}yv+v9aGyvRFv9Fv+v?

hGyv}vTvvvvvAvMvOepv,<vgv̂GyvAvav=v+vtv9JGyv}vJvOhOIyvAvJv}v{G}Iv}v9d.hfv}v(|v9
k

,@vzv+v#Gyv}v(GO
GyvvAvvQ|vv(<vv;SvvAvv+vvwvv+vv?pvv,OQFvv9JIvvQGQI|vvgvvAvvOyvv?h@vvAvvgvvQVyvvzvvRIvvrpvv,GyvvWvvQhWGyvv}vvJvv+vvavv?
Gyg9O*?.

GyJQv?<9yJQGQIhGyQ_(<?

@vvAvv}vvAvvh|vvgvvdvv~Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?<vvAvv}vvOOIvvQGQjfvv9dm.h@vv}vvOOGyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvzvvK
<vv9}yvv+vv9aGyvvRFvv9Fvv+vv?(GRP)*vv}vv9Cvv{@vv}vvOqOG}yvv(|vv"vv+vv(e,E:Cf|vvgvvdvv~C!vv(GYGyvv=vv;SvvAvv+vvx
G}LvvvQi@vvvAvvv}vvvAvvvh<vvvtvvv+vvv~Cfvvvzvvv)yvvv}ovvvgvvv9|vvv{GyvvvAvvv}vvvOqOGyvvvMvvvavvv,.hyvvvPyvvvx*vvvGvvv>CLvvvPGyvvvJvvv+vvvavvv?
<v9yvAvqv9Yv+v{yvzvTv}v9M<vJvQvv?|v"v9Sv=v?@vJvB@vzCv+vQGyvJvQGQI,LvZv(Yv9

k
fv"vO|v9*v"vav(jfvzv)

GSvvAvv=vvgvv9O@vvzCvv+vvQG}Ivv(GdGyvvGvv(*vv?.@vvtvv9he|vvgvvdvv~Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?G|vvAvvZvv9UGyvv}vv9AhyvvPG

pvv%vv,:@vv=vvOjIvvQvvv?<vv9yvvQ_vv(<vv?hGyvvtvv+vv~Gyvv"vv}vv(PFvv+vv?yvv}vvgvv9|vv;JGyvvAvv}vvOqOGyvvMvvavv,$vv,vvv}vv9
*z,:

<(y+A+#s9S,(Polythene) (HD) (110-130)x10-6 oC-1

<(y,<Qh<+z+#110x10-6 oC-1 (Polypropylene)

B.H.S(ABS) (83-95)x10-6 oC-1

<(y,p+"+{vz(Q*O(PVC) (40-80)x10-6 oC-1

<(y+TAQ|Tz
q

K<9}y+9aGyRF9F+?(GRP) (20-35)x10-6 oC-1

f}z+9J@Ww+{Gy}(GOGy=;SA+w+?
*vv}vvwvv#@vvWvvwvv+vv{Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?hpvvtvv9

k
yvvavv=vv+vvgvv?Gyvv}vv"vvAnvvH,E|qvv9<vvgvv}vvzvv+vv9Jyvv5!vvAvv9L

Gyvv}vvTvvAvv}vvQCh<vvgvv}vvzvv+vv9Jyvv5!vvAvv9Lfvvzvv)Opvvgvv9J.pvv}vv#CFvv{Gyvv}vv(GOGyvvAvvQ|vv(<vv;SvvAvv+vvwvv+vv?*vvgvvAvv=vvQ
G !vAv9Lfvzv)|vQIvzvAv+v#iv9yv=v9

k
$v(G}!vTv>,Iv+vE*vAv~qpv,G}hyv)@vtvO*v~Gyv}v9OIG}hyv+v?

Gyv}v"vAvGv?|v#sv=v{|v"vApvHChyv,yvzv}v9OIGyv=v;SvAv+vwv+v?fvzv)Vvwv{|vTvJv(bChIv=v+v=v9J;Cv~
*vvAvv~q@vvWvvwvv+vvzvv%vv9pvv,<vvDvvuChYvvqvv9FvvK*ovvgvv9O@vvWvvwvvzvv+vv%vv9yvvzvvJvvZvv(dfvvzvv)Gyvv}vv"vvAvvHGyvv"vv%vv9Fvv,.<vv+vv"vv}vv9
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*vGv>E!vAv9LGyv}v(GOGyv=v;SvAv+vwv+v?GyvAvQ|v(SvAv+v?pv,fv}vzv+v?<v}vQIvzv?hGIvOIGfvAv=v9QG
k

|v#|v(GO
|vv=vvzvv}vvQIFvvRFvv+vv9

k
ChGfvvAvv=vv9QG

k
|vv#|vvRLGyvvQG@vv"vvHhGyvv}vvtvvTvv,.h*vvAvv~q@vvWvvwvv+vv{Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?

GyvvvQivvv(*vvv?<vvv"vvvqvvvMvvv%vvv9<vvvjvvv9R@vvv~q@vvv(yvvv+vvvOgOGLvvvzvvv%vvv9,Ch<vvv9!vvvAvvv9Fvvv%vvv9<vvvgvvv}vvvzvvv+vvv?GyvvvAvvvqvvvQ*vvvkGyvvvAvvv,@vvvtvvvz
q
vvv{

G:fvAv}v9Ofvzv)iv9RGJGyvqvzv(QvvQ<v(!v9J(CFCs)h(HCFCs)Gyv}vTvAvMvO|v?Sv9<vtv9
k

hGyvAv,
@]QGy=+8?.

Gyg}z+9JGy}TA}QI

Gy=Du

*vAv~q@vzvtv+v~Iv=v+v=v9JGyv=v;SvAv+vx<v9SvAv}vQGQEyv)<vQ|v+v{IvzvRhfGyv=vDvuGyv}vTvMv#,GyvPj
*vvGvv=vvQGyvvAvvQ|vv(<vv;SvvAvv+vvxGyvv}vv"vvZvv%vvQ<vv9yvv}vvQhQfvv=vvQgyvvtvv}vv?Gyvvzvv(yvv=vv?PGJGyvvWvvwvv{Gyvv}vv"vv9Svv>
 !vAv9LGyvtv]v=v9fChG}!v9<v+v>ChGyv}vtv9_vh<v9yvWvwv{Gyv}vavzv(H(GyvWvwv{10.10).h@vAv]v}v#
Gy}"AG9J:G}!9<+>hy(GRe|+9gG}|a9QhG}y+9a.

(GyWw{10.10)@Ww+{Gy=5SA+x<9y=Du.

!qNG}iW+?
vv}v9$v,GyvJv9d|vhE!vAv9LG}!v=v(HGyvAvQ|v(<v;SvAv+vwv,Gyv}v"vZv%vQ<vavQ*vtv?Gyv=vDvu,*vAv~q

!vqvNGyv%v(GAyvAvWvwv+v{ivav9A<v;SvAv+vwv,CSvav(G!v,|vAv(GYv{,*vGvQj<vgvOPyvxpvQOg<vWvwv{
|vTvavK,h@vWvP*v=v& !vAv9LYvqv+vJv?|vav(*v?.h*vAv~qGyvAvJvwv~pv,Sv}v9vv?GyvZvqv+vJv?Gyv}v"vAvGv?
|#L;d\=b\jbGy%(GAGy}a=u.

_Q*t?GyZt{
*vv}vvwvv#E!vvAvv9LYvvqvv9FvvKGyvvAvvQ|vv(<vv;SvvAvv+vvxGfvvAvv=vv9QG

k
|vv#Ivv=vv+vv=vv9JGyvv=vv;SvvAvv+vvx<vv9yvv]vvjvvb
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hG:!vvvZvvv%vvv9Q<vvv+vvv#|vvvGvvv}vvv(fvvv?|vvv#G:Svvvavvv(G!vvv9JGyvvvTvvv9Lvvv"vvv?.vvvv}vvv9*vvv}vvvwvvv#E!vvvAvvv9LCyvvv(GM|vvv"vvv&
<vAvTvMv+v#RhLChCvvDvQ|vgv9

k
|v#GyvZvqv9FvKGyvAvQ|v(<v;SvAv+vwv+v?,h*v}vwv#Lv;d$vPgGyvgv}vzv+v?

Cf*A~qEO|9LYq+J?@Tz+K.

GyAWw+{<g}z+9Jfz)Opg9J

Gyt(y=?<9yJt#
*vvAvv~Yvv%vvQIvv=vv+vv=vv9JGyvvAvvQ|vv(<vv;SvvAvv+vvxpvv,<vv9Cvvuyvv(yvv=vv,yvvAvvgvv=vv8vv?|vvwvv=vvU*vvtvv(e<vvJvvtvv#

Gyvv=vv;SvvAvv+vvxGyvv}vv"vvZvv%vvQpvv,svv9yvv>|vv"vv9Svv>.h<vvgvvOGyvvAvv=vvQ*vvO*vvAvv~!vvRYGyvvtvvavvhGyvv=vv;SvvAvv+vvwvv+vv?|vv#
Gyvtv9yv>,h@

o
vWvPHIvTv>Gyv]vQhQI.h@vgvO$vPgGyvgv}vzv+v?svzv+vzv?GyvAvwvzvqv?hSvQ*vgv?.h*v}vwv#

Cf@
o
vvzvvJvvuSvvzvvTvvzvv?|vv#Gyvvtvv(Gyvv><vv5yvv?Gyvv=vvDvvuyvvAvvz|vv+vv#GSvvAvv}vvQGQ*vv?G !vvAvv9L(GyvvWvvwvv{10.11).

h*vv}vvwvv#svv(yvv=vv?Gyvv=vv(yvv+vv}vv+vvQGJGyvvAvvQ|vv(SvvAvv+vv?<vv9yvvJvvtvv#<vvAvvWvvwvv+vvzvv%vv9pvv,Gyvv=vvOA<vvOQFvv?IvvQGQI
|"Mq]?h|#C~@TM+"%9p,Gyt9y>yAW=+xGyT9F{Gy=;SA+w,.

(GyWw{10.11)@Ww+{Gy=;SA+x<9At#p,Gytz>.

Gyt(y=?<9y]jb

pvvv,fvvv}vvvzvvv+vvv?GyvvvZvvv>pvvv,Gyvvvtvvv9yvvv>@vvvJvvvBGyvvv]vvvjvvvbyvvvzvvvQG@vvv"vvvGvvv+vvv9JGyvvvAvvvQ|vvv(SvvvAvvv+vvv?,*vvvAvvv~q

@vvgvvQ*vv̂vvv}vv+vv?|vv"vv9Svv=vv?|vv#|vvTvvJvv(bGyvvQG@vv"vvHivv+vvQGyvv}vvAvvWvv9<vvxyvvzvv]vvjvvbhGyvvAvvTvvMvv+vv#\vv}vv#
Gyvvtvv9yvv>.hfvv"vvO|vv9*vv"vvZvv%vvQGyvv=vv(yvv+vv}vv+vvQh*vvAvvWvv9<vvx,*vv}vvwvv#<vvgvvO$vv9pvvAvvKGyvvtvv9yvv>,hELvvQGL

Gytag?.
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GyAWw+{<9yw=U

*vTvAvMvOeGyvwv=vUyvAvWvwv+v{GyvZvqv9FvKGyvAvQ|v(<v;SvAv+vwv+v?Eyv)|vwv(!v9J.Iv+vE*ovTvMv#
Gyv=v;SvAv+vxGyvZvqv9FvJv,pv,Gyv=vOAEyv)OQFv?GyvAvzv+v#Cv~*vwv=vU<v+v#RhL|v#yvtv~Gyvtv9yv>
Gy}Wwz?<Ww{|"9S>.

GyAWw+{<9yAqQ*kh<9y"qNp,Gyt9y>

*vvAvv~qLvv;dGyvvAvvWvvwvv+vv{<vv9yvvAvvqvvQ*vvk@vvTvvMvv+vv#Yvvqvv+vvJvv?GyvvAvvQ|vv(<vv;SvvAvv+vvxfvvzvv)svv9yvv>h*vvAvv~q

GyvvAvvqvvQ*vvkfvv=vvQSvvzvvTvvzvv?|vv#GyvvDvvtvv(HGyvvZvvjvv+vvQI,yvv+vvAvv~SvvJvv>Gyvv=vv;SvvAvv+vvxGyvvzvv+vv#pvv,Vvvwvv{
|v"v9Sv>.h<v9yv}vDv{*vAv~pv,fv}vzv+v?GyvAvWvwv+v{<v9yv"vqvN@vav=v+vu\vjvb$v(GA|v(Fv>pv,C!v=v(H

|#Gy=(y+}+QGy}"Z%Q|}9*|OjEy)@(Sg&y+zLPVw{Gyt9y>.

GyAWw+{GyTQ*hyz"}(PLG}hy,

@v}vwv#@vtv"v+v9JGyvAvZv"v+vhGyvGvO*vOI<v}vTv9fvOIGyvJv9Sv(H|v#@vZv"v+vh|vwv(!v9JGyv"v}v9PL
G}hyvv+vv?<vvAvvTvv9|vvJvv9JOsvv+vvtvv?yvvzvvjvv9*vv?GfvvAvv=vv9QG

k
|vv#Yvv(Qyvv"vv}vvPFvv?GyvvGvvTvv~GyvvZvvzvv>(Solid

Modelling Images)<vvv9SvvvAvvvMvvvOGe@vvvZvvv}vvv+vvv~Cvvv;Cvvv,G}<vvvgvvv9O<vvv}vvvTvvv9fvvvOIGyvvvJvvv9Svvv(H.h:

*A]}q#Pyxptb@Z}+~f"9YQGy="9A,hyw#C*]9
k

Y"9f?Gy"}9PLGy}g}9Q*?.

h@vTvAv"vO$vPgG}!vdv}v?Eyv)GyvAvQGvv~Gyv}vAvAv9yv,yvav=vtv9JQsv+vtv?FvOG
k

|v#Gyv}v9OIGyvZvzv=v?
yvzv"v}v(PLGyvOsv+vuyvAvav9<vuGyv}vtv9_vhGyv}v"v]vOIGyv}vZv}v}v?<v(GSvav?GyvJv9Sv>(CAD).hsvO

@vv~q@vvavv(*vvQC!vvdvv}vv?@vvQGvvv~|vvAvvAvv9dm|vvAvv"vv(fvv?yvvAvvQSvv+vv>_vv=vvtvv9JGyvv=vv;SvvAvv+vvx.h*vvAvvOQqLPyvvx|vv#
GyvvDvvtvv>GyvvZvvjvv+vvQ<vv9SvvAvvMvvOGe@vvtvv9!vv?Gyvvzvv+vvRQEyvv)Gyvv=vvzvv}vvQIGyvvOsvv+vvtvv?yvvzvvQG@vv"vvHGyvv=vv;SvvAvv+vvwvv,GyvvzvvRL
yvAvWvwv+v{_v=vtv9JQsv+vtv?FvOG

k
hGSvAvMvOGeGyv(QbGyv;YvuGyv}vtvavh<v9yvzv+vRQyvzvJvZv(dfvzv)

CVvvwvv9dGyvv}vvtvvavvhGyvv}vvavvzvv(<vv?.h*vv"vvAvvHvvv{
q

!vvdvv9eFvvTvv}vv9
k

Yvvzvv=vv9
k

Cvv;Cvv,G}<vvgvv9O<vvOsvv?fvv9yvv+vv?,
Lvv;dpvvAvvQIR|vv"vv+vv?@vv}vvAvvOyvvgvvOISvv9fvv9JhPyvvxhpvvtvv9

k
yvvJvvGvv~Gyvv}vv"vvAvvH.hfvv"vvO|vv9*vvJvvAvv9LCj

FvRA|v#GyvAvQGvv~yvzvGvTv~GyvZvzv>Eyv)|vTv"vOCCv"v9AGyvAvZv"v+vh,*vtv(eGyv"vdv9e@vzvtv9Fv+v9
k

<v{!vAv9L
|vv(GOE\vv9pvv+vv?<vvWvvwvv{\vvgvv+vvr.h*vv}vvwvv#ERGyvv?$vvPgGyvv}vv(GO<vvTvv%vv(yvv?<vvgvvOGvvvAvv}vv9dGyvvGvvTvv~
Gyvvwvv9|vv{,hvvvPyvvxpvv,Ivv9dGyvv}vvgvv9yvvGvv?Gyvv"vv%vv9Fvv+vv? !vvAvv9LGyvvQG@vv"vvH<vv9yvvzvv+vvRQ.pvv,vvv{$vvPg
Gyvgv}vzv+v9JGyvAvZv"v+vgv+v?@vwv(fGyvav=vtv9JGyvAvQGvv}v+v?Qsv+vtv?yvzvjv9*v?<vJv+vE*v}vwv#GyvJvZv(dfvzv)
Sa(MOs+t?h!9f}?.

h*vTv}vKfvwvU$vPgGyvgv}vzv+v?<vAvJv(*v{Gyv"v}v9PLG}hyv+v?yvzv}vwv(!v9JGyv}vgvtvOIGyvWvwv{
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ChGyvv"vv}vv9PLGyvv}vvgvv}vv9Q*vv?Gyvv}vvZvvjvvQIEyvv)|vvzvvqvv9JOsvv+vvtvv?yvvzvvAvvZvv}vv+vv~Cvv;Cvv,G}<vvgvv9O<vv(GSvvavv?
GyvvvJvvv9Svvv(H,hPyvvvx<vvv9SvvvAvvvMvvvOGeByvvv+vvv?|vvvJvvvTvvv9SOsvvv+vvvu*vvvAvvvJvvvTvvvUFvvv}vvv+vvvhC!vvvJvvv9ASvvvavvv(M
GyvGvTv~Gyv%vOa.|v}v9*vTv}vKyvzv}vZv}v~<vAv(yv+vO|vzvqv9JyvzvJv9Sv(H(CAD)}Vvwv9dCv;Cv+v?
G}<vvgvv9Ofvvzvv)OQFvv?fvv9yvv+vv?|vv#GyvvAvvgvvtvv+vvO,hGyvvAvv,*vvwvv(f|vv#Gyvv}vvTvvAvvJvv+vv{QSvv}vv%vv9fvv}vvzvv+vv9

k

<Ww{|=9VQ<(GSa?!d9eGyAZ}+~<(GSa?GyJ9S(H.

Gy}(GOGy=;SA+w+?p,Gy="9A

@vvv~qpvvv,(GyvvvWvvvwvvv{10.12)Fvvv}vvvhh|vvvtvvv9Q!vvv?Gyvvv}vvvGvvv9dGyvvv(GSvvvhyvvvzvvv}vvv(GOGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?
GyvAvQ|v(<v;SvAv+vwv+v?hGyvAvQ|v(SvAv+v?hGyv}vav9_v+v?pv,fv9Fv;J.vv}v9@v~GSvvvvvvvvvAvgvQGVGSvAvMvOG|v9@v%v9
Gy"}(PF+?p,Gy="9Ap,GyGOhd(10.2).

(GyWw{10.12)GC(GOGy=;SA+w+?GCTAMO|?p,Gy="9A.

(hSvv+vvAvv~hYvvrGyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvzvvK<vvzyvv+vv9aGyvvRFvv9Lpvv,GyvvqvvZvv{11,hGyvvQivv(*vv9J
Gyvv=vv;SvvAvv+vvwvv+vv?pvv,GyvvqvvZvv{13,hGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?Gyvv}vvTvvAvvMvvO|vv?<vvWvvwvv{QFvv+vvTvv,vvv}vv(GO
:Yt?p,GyqZ{14).
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(S+A~hYr|(GOGygRdp,GyqZ{13hGy}(GOGy;Yt?p,GyqZ{14).

GyGOhd10.2G:SAMOG|9JGy"}(PF+?yz}(GOGy=;SA+w+?p,Gy="9A

!(YGC9OIGy=;SA+w+?C|Dz?|#GC(GOGy=;SA+w+?GCTAMO|?p,Gy="9A

GC(GOGyAQ|(<;SA+w+?

Gy=([E*A+z+#(Gy=(y+A_)

GC"Mq^GywD9p?vvv9<vvJvv9Jyvvzvv=vvMvv9Q,hQsvv9FvvuyvvgvvRdCSvvtvvrGyvvtvvQ|vv+vvOGC9yvv8vv?(Sarcking),CivvWvv+vv?yvvzvvJvv}vv9*vv?|vv#

GyQ_(<?(DPCs),(DPM)

Gyg9[GywD9p?LRG!9JGC+9gGy=9QOI,V=w9JGC+9gGy=9QOI

|AQG<bfQ\+9
k

(PEX)V=w9JGC+9gGy=9QOIhGyT9L"?

Gy=([<Qh<+z+#(PP)Cfvvv}vvv9dG}!vvv9<vvv+>h|vvvTvvvAvvvzvvvR|vvv97vvv9,hVvvv=vvvwvvv9JGyvvvZvvvQahLvvvRG!vvv9JGC+vvv9ghLvvvRG!vvv9JGCQGIvvv+vvv̂

hCiW+?GA}9*?|#GyQ_(<?,hCy+9ayATz+KGBQS9!?

<([<+(@+z+#(PB)V=w9JC!9<+>GC+9gGyT9L"?hGy=9QOIh|TAzR|979

<([p+"+{vz(Q*O(PVC)

(PVC-U)

yvv(GRe|vv+vv9gG}|vvavv9Q,hVvv=vvwvv9JGyvvZvvQahGC+vv9gGyvv=vv9QOI,hGBvvO|vv9J;vvBG}QV,hE_vv9QGJ

Gyvv"vv(GpvvPhG}<vv(GH,Gyvv=vv+vv(JGyvvRFvv9Fvv+vv?,G<vv(GHGCQBH,Cyvv(GMGyvvAvvTvvtvv+vvrGyvvWvvqvv9pvv?,LvvRG!vv9J

GC+9gGy=9QOI

(PVC-UE)EvT9A,hCy(GMEvT9A,G}StrGCTAg9QI,GyATw+QGJGyW9s(y+?,Cy(GMGy"(GpP

(PVC)<v;WhQsv9Fvu@vjvav+v?yv~Q\v+v9J,@vTvtv+vrCIv9OjGyvav,,hfvRdGyvwv9<v;J,hC!vdv}v?|vTv9yvx

Gyvvwvv9<vv;JGyvvwvv%vvQ<vv9Fvv+vv?,CivvWvv+vv?fvv9Ryvv?}SvvtvvrGyvvtvvQ|vv+vvOGC9Fvvzvv?,$vv+vv9vvv{ivvWvv9Fvv+vv?svv9<vvzvv?yvvzvvWvvOq,

@vvRFvv+vvHG}<vv(GHGCQ!vv?,hEIvvwvv9eyvv~<vv(GH,h_vv;AGyvvOQG<vvR*vv#,Cpvv;eE8vv9Apvv+"+vvz+?yvvzvv}vv"vvAvvGvv9J

GBW=+?.

(CPVC)C!d}?GC+9gGyT9L"?hGy=9QOI,E_9QGJGy"(GpPhG}<(GH

(ETFE)C!d}?CiW+?G@OGQGfhG}StrGC"AqM?h!ZrGyWq9p?

GyAqz(f(PTFE)VQ*bEIw9e}!9<+>GC+9g,|"W5JiW9F+?|WOhOIhY;JIQv?|"Mq]?G:IAw9c

<([|A+{|+A9vQ*;J>vvv9|vvv9J,CIvvv(GV(Yvvv(GP)G}OhGThCIvvv(GVGCavvv=vvvN,hGyvvvAnvvvRrFpvvv+vvvH,Gyvvv"vvv(GpvvvPGyvvvTvvvtvvvqvvv+vvv?,

hhIOGJG \9AI.

<([vQ<(!9J@RF+H|t9heyzAMQ*>,h>9|9JGC"AGg9J,CI(GVGCa=N

Gy=(y+TA+Q*#Cy(GMyzJ}9|9JhG}OhGT,<;WO*w(Q|#Gy=(y+TA+Q*#GC(Sh

Gy=(y+}+QGyAW9Qv,(ABS)G}!9<+>hy(RG|%9,y(GRe|+9gG}|a9Q,hV=w9JGyZQa,hCI(GVG}OhGT

Gy"9*z(f(Nylons)Csvv"vv+vv?hHvv9QjGyvvwvv=vv;JGyvvwvv%vvQ<vv9Fvv+vv?hGCqvv9Yvv{hGCwvv(!vv9Jsvvz+zvv?G:IvvAvvwvv9c,hVvvQGFvvbpvvQVvv9I

 Iw9eG}<(GHhGy"(GpP.<;_9JSG9OhGyTG9O,hSA9FQG}OhGT

GC(GOGyAQ|(SA+?

Gyq+"(dp(Q|9yO$+OYq9FKO*w(Q

GC+;|_p(Q|9yO$+OYq9FKy~<(GHh}SaKGyg}{,h|w(!9Jv%Q<9F+?|Z=(<?,vQGS,GCQGI+^

Gy+(Q*9p(Q|9yO$+OYq9FKO*w(Q

Gyvvvv=vvvv(y+TvvvvAvvvvQGCTvvvvzvvvvK<vvvv9yvvvvRFvvvv9L

(GRP)

Cyv(GMyvzvwvTv(IhGyvAvTvtv+vr,yv(GRe|v+v9gG}|vav9Q;v9vv,GAvO*vOGyvZv>,LvRG!v9JGC+v9gGyv=v9QOI,

>9|9JGC"AGg9J,C<(GHGCQGF>,Cy(GMh<;WO*w(Q
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GCa9_+9J

GCa9WGyg9OjG}Q\+9J,h|(G!h@TQHhEIw9ey~<(GH,|T9!O\OG:$ARGR

|a9WGy"+(<Q*#|(G!hGyATQHhG Iw9eyzRF9L,hIW(GJG Iw9e

|a9W(EPDM)|(G!hGyATQHhG Iw9eyzRF9L,IW(GJEIw9e,h|"d(|9JGyATt+rCI9O*?Gya=t?.

GCavvvvvvvvvvv9WGyvvvvvvvvvvv=vvvvvvvvvvv(@vvvvvvvvvvv+\(Butyl

Rubber)

CiW+?@=a_yz}g9DGC+9F+?,hC(GshGCw=9J

GCavvvvvvvv9WGyvvvvvvvv"vvvvvvvvAvvvvvvvvQ*vvvvvvvv\(Nitrile

Rubber)

<;WhCia+?y~Q\+9J

Gy}(GOGyAQ|(<;SA+w+?[GyzOGF#GyJQGQ*?]

Gy=(y+A+#(Gy=(y,E*A+z+#)
*vvgvvOGyvv=vv(yvv+vvAvv+vv#CjGyvv=vv(yvv,E*vvAvv+vvzvv+vv#(PE)|vv#CQLvv[Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?h*vvAvv(pvvQ
\v}v#|vGv}v(fv?|v#G}Yv"v9aGyvAv,@vMvAvzvrfv#<vgv]v%v9<v9yvwvDv9pv?h<v9yvMv(GUGyvqv+vR*v9Fv+v?.
pvvzvvzvv=vv(yvv,E*vvAvv+vvzvv+vv#Gyvv}vv"vvMvvqvv̂GyvvwvvDvv9pvv?(LDPE)OQFvv?IvvQGQI@

n
vvzvv+wvv#r90OQFvv?|vv8vv(*vv?<vv+vv"vv}vv9

*Az+#Gy=(y,E*A+z+#Gyg9y,GywD9p?(HDPE)f"OGyOQF?125OQF?|8(*?.

CY"9aGy=([E*A+z+#GywD9p?(m3/ kg)

(LLDPE)Gy=([E*A+z+#La,|"Mq^GywD9p?900-939

(VLDPE)Gyvv=vv([E*vvAvv+vvz+#GC"vvMvvqvv̂GyvvwvvDvv9pvv?<vvWvvwvv{

v=+QFOG
k

880-915

(LDPE)Gy=([E*A+z+#GC"Mq^GywD9p?916-925

(MDPE)Gy=([E*A+z+#GCA(SbGywD9p?926-940

(HDPE)Gy=([E*A+z+#Gyg9[GywD9p?941-970

(HMWPE)Gy=([E*A+z+#PhGy(RfG@R*8,GCQ@qh947-950

(UHMWPE)Gyvvv=vvv([E*vvvAvvv+vvvz+#PhGyvvv(RfG@vvvR*vvv8vvv,pvvv9Fvvvu

G:Q@q9Y

930-935

(PEX)Gy=([E*A+z+#|AW9<xCh|AQG<bfQ\+9
k

926-970

*vtv9heGyv=v(yv,E*vAv+vzv+v#Gyv}v(GOGyvwv+v}v+v9Fv+v?h$v(sv9S
m

pv,OQFv9JGyvJvQGQIGyv}v"vMvqv]v?
E:C!v&SvQfv9f|v9*vZv=vK$vWv9

k
fv"vO@vgvQ*v]v&yvzv]v(Apv(bGyv=v"vqvTvGv,,EPGyv~*vAv~Lvzvav&

<vvzSvv(OGyvvwvvQ<vv(f.h*vvJvvAvvQbGyvv=vv(yvv,E*vvAvv+vvzvv+vv#,h*vvAvv}vvAqvvh<vvgvv9|vv{@vv}vvOqOIvvQGQjfvv9dm!vvTvv=vv+vv9
k
.

h*vvTvvAvvMvvOeGyvv=vv(yvv,E*vvAvv+vvzvv+vv#Gyvv}vv"vvMvvqvv̂GyvvwvvDvv9pvv?<vvWvvwvv{hGSvvhvvvzivvWvv+vv?hGsvv+vv?yvvzvvQ_vv(<vv?
hvvvavv=vvtvv9JIvv}vv9*vv?|vv#GyvvQ_vv(<vv?pvv,FvvOGQG}<vv"vv+vv?hvvvJvv(GFvvRyvvzvv=vvMvv9Q.C|qvv9Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#
Gyvvgvv9yvv,GyvvwvvDvv9pvv?,hGyvvPj$vv(CsvvTvv)|vv#Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#Gyvv}vv"vvMvvqvv̂GyvvwvvDvv9pvv?,pvv+vvTvvAvvMvvOe
vvzivWv+v?LvRG!v9Jyv~sv=v+v?[@vjvzv+vrG}sv=v+v?].C|v9Gyv=v(yv,E*vAv+vzv+v#PhGyv(RfGyvGvR*v8v,Gyvqv9Fvu
G:Q@vqv9Y(hGyvPj*v"vZv%vQ<v9yvOQFv?o130OQFv?|v8v(*v?)pv%v(Lv9|v{vv+v}v+v9Fv+v9

k
,hyv&|vtv9h|v?
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Fv+qvOIyvzvAvWvtvtv9JGyv"v9@vGv?|v#G Fv%v9OGJGyv=v+v8v+v?Gyv"v9Fv}v?fv#Gyv}vP*v=v9JhGyvR*v(Jh|v(GO
GyvAv"vdv+vr.C|v9Gyv=v(yv,E*vAv+vzv+v#GyvMvav,Gyv}v"vMvqv̂GyvwvDv9pv?Gyv}vTvAvMvOepv,G}!v9<v+v>hCivzvqv?
Gyw=;Jp+}w#<Dt&<T%(y?hy&|t9h|?F+OIyzZO|9J.

*vvTvvAvvMvvOeGyvv=vv(yvv,E*vvAvv+vvzvv+vv# !vvAvv9LLvvRG!vv9JGyvv}vv+vv9gGyvv=vv9QOI,hyvvwvv"vv&|vv"vv9Svv>pvvtvvb
yvAvav=v+vtv9JC!v9<v+v>Gyv}v+v9gGyv=v9QOI,<vTv=v>@v}vOOgGyvJvQGQjGyvgv9yv,.h@vAvavzv>C!v9<v+v>Gyv}v9A
GyvvQFvv+vvTvv+vv?Gyvv}vv]vvjvv(_vv?,hGyvv}vvZvv"vvgvv?|vv#Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#Gyvv}vvAvv(SvvbGyvvwvvDvv9pvv?(PE80)h|vv#
Gyvvv=vvv(yvvv,E*vvvAvvv+vvvzvvv+vvv#PjGyvvv(RfGyvvvGvvvR*vvv8vvv,pvvv9FvvvuG:Q@vvvqvvv9Y(PE100),GSvvvAvvvMvvvOGeSvvv}vvv9vvvv9J

FOQGfv=+QI<T=>G!Mq9V|t9h|?Gy=(y,E*A+z+#yzWO.

*vvTvvAvvMvvOeGyvv=vv(yvv,E*vvAvv+vvzvv+vv#Gyvv}vvAvvQG<vvbfvvQ\vv+vv9
k

[Gyvv}vvAvvWvv9<vvx](PEX),hGyvv}vvZvv"qvvh<vvAvvzCvv+vvQ
|vvJvvq

x
vvR<vv+vvQhvvvTvv+vvOjfvvzvv)Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#Gyvv"vvdvv9|vv,pvv,C!vvdvv}vv?Gyvv}vv+vv9gGyvvTvv9Lvv"vv?Gyvv}vv"vvRyvv+vv?,
hpvv,C!vvdvv}vv?GyvvAvvOpvv8vv?@vvJvvBG}QV,}!vv&*vvTvvAvvavv+vvh@vvJvv}vv{OQFvv9JIvvQGQI@vvWvvjvv+vv{@vvZvv{
Eyv)90OQFv?|v8v(*v?.h*vAv~pv,C!vdv}v?GyvAvOpv8v?@vJvBG}QVEO|v9L_v=vtv?|v#G}yv(|v"v+v(e
pv,C!v9<v+v>(PEX)yv}v"vhOLv(dG}hvvTvGv+v#GyvPj*v}vwv#Cf*vAvTv=v><vAv5vv{Gyv}vwv(!v9J
Gyvvv}vvvZvvv"vvvgvvv?|vvv#Gyvvvqvvv(:POGLvvv{Gyvvv"vvvdvvv9e.h*vvv}vvvwvvv#}!vvv(GY|vvvgvvv+qvvv"vvv?|vvv#C!vvv9<vvv+vvv>GyvvvJvvv(GFvvvR,
hGyv}vZv"vgv?|v#Gyv}v(GOGyvAvQvv+v=v+v?,Gyvgv}v{pv,OQFv9JIvQGQI@vZv{Eyv)95OQFv?|v8v(*v?.
h*vv(YvvrGyvv}vvgvv+vv9Q(BS EN ISO 11542-1: 2001)Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#PGGyvv(RfGyvvGvvR*vv8vv,
Gyq9FuG:Q@q9Y.

Gy=(y,<Qh<+z+#
EfGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#GyvvPj*vvAvvzvv+qvv#fvv"vvOGyvvOQFvv?150OQFvv?|vv8vv(*vv?CsvvTvv)<vvtvvzvv+vv{|vv#

Gyv=v(yv,E*vAv+vzv+v#GyvtvQ*v>|v"v&vv+v}v+v9Fv+v9
k
.h|vDv{Gyv=v(yv,E*vAv+vzv+v#,pv{f

q
Gyv=v(yv,<vQh<v+vzv+v#|vtv9he

yvvzvv}vv(GOGyvvwvv+vv}vv+vv9Fvv+vv?hIvvTvv9Syvv~Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?,hyvvwvv"vv?<vvgvvwvvUGyvv=vv(yvv,E*vvAvv+vvzvv+vv#
*vvvZvvv=vvvK$vvvWqvvv9

k
pvvv,OQFvvv9JGyvvvJvvvQGQIGyvvvAvvv,@vvvtvvv{

q
fvvv#GyvvvZvvvqvvvQGyvvv}vvv8vvv(j.h|vvvhPyvvvxpvvv{f

yvv=vv(yvv+vv}vv+vvQG@vv&GyvvAvvWvv9Qvvv+vv?|vvhG *vvAvv+vvzvv+vv#|vvtvv9h|vv?|vvJvvTvv"vv?yvvzvvZvvO|vv9Jpvv,OQFvv9JGyvvJvvQGQI
Gy}"Mq]?.

*vvvTvvvAvvvMvvvOeGyvvv=vvv(yvvv,<vvvQh<vvv+vvvzvvv+vvv#pvvv,G}!vvv9<vvv+vvv>hVvvv=vvvwvvv9JGyvvvZvvvQahLvvvRG!vvv9JGyvvv}vvv+vvv9g
h_vvv=vvvtvvv9JGyvvvJvvv}vvv9*vvv?|vvv#GyvvvQ_vvv(<vvv?pvvv,GyvvvGvvvOQGf(DPCs),hpvvv,Civvv}vvv9OhYvvv{}!vvv9<vvv+vvv>
GyvvqvvMvv9Qhpvv,LvvRG!vv9JGyvv}vvQGIvv+vv̂.h@vvTvvAvvMvvOeCyvv+vv9aGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#pvv,G Svv}vv"vvB
Gyvv}vvTvvzvvK<vv9}yvv+vv9a,yvvR*vv9OI|vvtvv9h|vvAvv&yvvzvvZvvO|vv9J<vv9yvv}vvtvv9Q!vv?|vvhGyvv}vv9OIivv+vvQGyvv}vvTvvzvvJvv?.C|vv9
GyvvGvv(G!vv>GyvvOGFvv}vv?yvvtvv(Gyvv>GyvvMvvQSvv9!vv?,hGyvv}vvZvv"vv(fvv?|vv#Gyvv=vv(yvv,<vvQh<vv+vvzvv+vv#,pvvwvvDvv+vvQG

k
|vv9
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@vAvwv(qf|v#C!vdv}v?|vROhFv?Gyvav=vtv9J@vJvAv(jfvzv)fv9Rd|v#Gyv=v(yv+vTvAv+vQ*v#,hIv}v9*v?|v#
GyvQGOhffv"vOGyv]vQhQI.vv}v9Cf<vgv̂C!v(GYCivWv+v?GyvAv"vqvUGyv}vTvAvMvO|v?@vJvBGyv=v;W,
hpvv,|vv=vv9!vv,G _vv9QGJGyvvMvvWvv=vv+vv?*vvAvv~q@vvZvv"vv+vvgvv%vv9|vv#|vv"vvdvv(|vv9J|vvAvvgvvOOIGyvvavv=vvtvv9J|vvAvvAvv]vv}vv"vv?

k

Gyvvv=vvv(yvvv,<vvvQh<vvv+vvvzvvv+vvv#|vvvhGyvvv=vvv(yvvv,E*vvvAvvv+vvvzvvv+vvv#h@vvvTvvvzvvv+vvvK|vvv#G}yvvv+vvv9aGyvvvRFvvv9Fvvv?.Ef|vvvDvvv{$vvvPg
Gyvvvv}vvvv"vvvvAvvvvGvvvv9JvvvvvAvvvv+vvvv}vvvv?yvvvvzvvvvQ*vvvvKhGyvvvv}vvvv9Ahyvvvvwvvvv"vvvv%vvvv9!vvvvqvvvv(Pgyvvvvzvvvv=vvvvMvvvv9Q.vvvvv}vvvv9Cf<vvvvgvvvv̂C!vvvv(GY
GyvvGvv+vv(@vvwvvTvvAvv9*vv{(Geotextiles)Gyvv}vvTvvAvvMvvO|vv?pvv,@vvDvv=vv+vvBGyvvAvvQ<vv?*vvAvv~q@vvZvv"vv+vvgvv%vv9vvv}vv9OIfvvzvv)
Vvvvwvvv{IvvvZvvv+vvvQIGfvvvAvvv=vvv9QG

k
|vvv#Cyvvv+vvv9aGyvvv=vvv(yvvv,<vvvQh<vvv+vvvzvvv+vvv#Gyvvv}vvvAvvv(GYvvvzvvv?,hivvv+vvvQGyvvv}vvv"vvvTvvv(Fvvv?,

hGyvv}vvAvvQG<vvavv?IvvQGQ*vv9
k
.h*vv}vvwvv#@vvTvvzvv+vvK$vvPgGyvv}vv9OI<vvzyvv+vv9aGyvv=vv(yvv+vvTvvAvvQGyvv}vv"vvTvv(Fvv?.h*vvgvvOw

Gyv=v(yv,<vQh<v+vzv+v#|vtv9h|v9
k

yvzvAvgv><vWvwv{vv=v+vQhyvPyvxpv%v(*vTvAvMvOevv}vqv9Yv{|vAvwv9|vzv?pv,
Gy}w(!9JLq+q?Gy(Rf.

h*vvv=vvv+vvv#Gyvvv}vvvgvvv+vvv9Q(BS EN ISO 1873-1: 1995)!vvvdvvv9eGyvvvAvvvgvvvQ*vvvr<vvv9}IvvvQa}!vvv(GY
Gy=(y,<Qh<+z+#.

Gy=(y,<+(@+z+#
*vvTvvAvvMvvOeGyvv=vv(yvv,<vv+vv(@vv+vvzvv+vv#(Gyvv=vv(yvv,<vv+vv(@vv+vv#vvvv1HH(Polybutene-1 PB))pvv,

Cfvv}vv9dG}!vv9<vv+vv>vvv=vvO*vv{yvvzvv"vvJvv9S.h*vvAvv}vv+qvvR<vv9yvv}vvQh!vv?,h*vvtvv9heSvvavvJvv&GyvvOGLvvzvv,Gyvvgvv9yvv,
Gyv"vgv(|v?@vQGvv~GyvtvWv(QhGyvQhGSv>.h*v}vwv"v&@vJv}v{OQFv9JIvQGQI@vWvjv+v{|vTvAv}vQ@vZv{
Eyvv)82OQFvv?|vv8vv(*vv?.h<vv}vv9CfGyvv=vv(yvv,<vv+vv(@vv+vvzvv+vv#!vvqvv(P<vvgvv̂GyvvWvv,Ayvv~hvvvTvvGvv+vv#pvv{f
<vvgvv̂GyvvWvvQvvv9JGyvv}vvZvv"xvvgvv?yvv~!vv9<vv+vv>@vvtvv(e<vv{OLvv9dGyvv=vv(yvv+vv}vv+vvQGyvvAvvWvv9Qvvv,yvvwvvJvv(dE*vvAvv+vv{
Gyq+"+{(EVOH)vJ9FR<+#Gya=t9J.

h*=+#Gy}g+9Q(BS EN ISO 8986-1: 1999)!d9eGyA(Y+ryz=(y,<+(@+z+#.
<(y,Gyq+"+{vz(Q*O
*vvgvvAvv=vvQ<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvO|vv#CvvvDvvQGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?GSvvAvvMvvOG|vv9pvv,Yvv"vv9fvv?

Gyvv=vv"vv9A.h*vvAvv(pvvQ<vvWvvwvvzvv+vv&ivv+vvQGyvv}vvzvvOf(PVC-U)hGyvv}vvzvvOf(PVC).hvvv;GyvvWvvwvvzvv+vv#svv9<vv{
yvv;IvvAvvQGb,h*vvgvvavv,OLvv9!vv9

k
\vv9QG

k
|vv#vvvzvv(Q*vvOGyvv%vv+vvOQhFvv+vv#.h|vvhPyvvx*vvJvvAvvQbGyvvWvvwvv{

ivvv+vvvQGyvvv}vvvzvvvOf|vvv"vvv&<vvvZvvvgvvv(<vvv?.h*vvv=vvvOCGyvvvvvvv(PVC)<vvv9yvvvAvvvzvvv+qvvv#pvvv,GyvvvOQFvvv?75OQFvvv?|vvv8vvv(*vvv?,
hyvvvPyvvvxpvvv%vvv(:*vvvTvvvAvvvMvvvOepvvv,C!vvvdvvv}vvv?Gyvvv}vvv+vvv9gGyvvvTvvv9Lvvv"vvv?,<vvv9yvvvQivvv~|vvv#C!vvv&|vvv#Gyvvv}vvv}vvvwvvv#
GSvAvMvOGeGyvvvvv(PVC)Gyv}vwvzv(Q(CPVC)<vOQFv9JIvQGQICfvzv).Gyvvvvv<v,pv,Sv,(PVC)

sv9<v{yvzvPh<v9fpv,<vgv̂Gyv}vP*v=v9JGyvgv]v(*v?,hGyvAv,*v}vwv#yvPyvxGSvAvMvOG|v%v9pv,yvJv9e
Gy(Y;J,hyw#Gyvvvv((PVC:*AzCQ<9}I}9VhGytz(*9J.

*vvTvvAvvMvvOeGyvvvvvv(PVC)Gyvv}vvzvvOf<vvWvvwvv{hGSvvhpvv,Yvv"vv9fvv?Civvavv+vv?G}Q\vv+vv9J,E|vv9
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fvvzvv)Vvvwvv{hIvvOGJ<vv;W,Chivvavv9A|vvAvvZvv{<vvWvvwvv{|vvTvvAvv}vvQ.vvv}vv9C!vv&|vv#CvvvDvvQGyvv}vv(GO
GSvAvMvOG|v9

k
pv,C!vdv}v?GyvAvTvtv+vrG}Iv9O*v?Gyvav=vtv?,h*vgv(OPyvxEyv)O*v}v(|vAv&h@v"v(YCyv(G!v&

hSvv%vv(yvv?@vvavv=vv+vvtvv&.vvv}vv9*vvtvvOe<vvO*vv;
k
yvvQsvv9FvvuGyvv=vvArvv+vv(|vv+vv#[Gyvvtvv9Q]vvvjvvWvv9AyvvgvvRdG}Svvtvvr

Gyvv}vv9Fvvzvv?.h*vvgvvOGyvvvvvv(PVC)Gyvv}vvzvvOf|vvgvv+vv9QjyvvgvvRdGyvvwvv9<vv;JGyvvwvv%vvQ<vv9Fvv+vv?.h*ovvZvv"vvhGyvvgvvO*vvO
|#Gy}w(!9JGyZj+QIy~<"+?<Z>Gyvvvv(PVC)p,Gyt(Gy><9yJt#.

<(y,p+"+{vz(Q*Oi+QGy}zOqf
*vvTvvAvvMvvOeGyvvvvvv<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOivv+vvQGyvv}vvzvvOqf(PVC-U)<vvWvvwvv{hGSvvhpvv,yvv(GRe

|vvv+vvv9gG}|vvvavvv9Q,GyvvvAvvv,@vvvwvvv(ffvvv9OI<vvv9}yvvv(GfG}<vvv+vvv̂,hGyvvvQ|vvv9Oj,hG}Svvv(O,ChGyvvv=vvv"vvv,
h<vv9yvv}vvDvv{<vv9yvv"vvTvv=vv?yvvzvv}vvzvv(Cvv9JhC!vv9<vv+vv>GyvvZvvQaGyvvZvvJvv,.vvv}vv9C!vv%vv9@vvTvvAvvMvvOeC*vv]vv9

k
<vvzyvv(Gf

|vQ|qvRIyv}v"vdv(|v9JGyv}v+v9gGyvGv(pv+v?hGyvjv9RhGyvWv=vwv9JGyvwv%vQ<v9Fv+v?hG:@vZv9:J.h*vTvAvMvOe
Gyvvvvvvvv(PVC-U)fvvvvzvvvv)!vvvvJvvvv(hGSvvvvhpvvvv,@vvvvZvvvv"vvvv+vvvvhE_vvvv9QGJGyvvvv"vvvv(GpvvvvP,hE_vvvv9QGJG}<vvvv(GH,

hGyvv}vvTvvAvv"vv=vvAvv9JGyvvRFvv9Fvv+vv?,<vvavvQ*vvtvv?Gyvv=vvDvvu,hGyvvAvv,@vvAvv]vv}vv#fvv9OIhIvvOGJ|vvJvvwvv}vv?G ivv;b
|vv#GyvvRFvv9LGyvv}vvROhL.hfvv"vvO|vv9:*vv}vvwvv#<vvzvv(ZGyvvGvvTvv9AIGyvvwvv9pvv+vv?<vv9SvvAvvMvvOGeGyvvvvvv(PVC-U)

yv(IvOg*vAv~EOLv9dGyvqv(:P\v}v#Gyv}vtv9_vhGyv}v=vDv(sv? fvav9Fv%v9|vAv9!v?hIv}v9*v?E\v9pv+v?\vO

GyvvOLvv(dfvv"vv(I.vvv}vv9*vvTvvAvvMvvOeGyvvvvvv(PVC-U)pvv,Yvv"vv9fvv?Cyvv(GMG}ivvavv+vv?Gyvv}ovvWvvwvvzvv?Vvv=vv&
GyvWvqv9pv?hGyvWvqv9pv?hGyv}vzv(!v?yvzv=v"v)Gyv}v"vRyv+v?vv}vdv;JGyvTv+v9QGJ(Carports)hGyv}vTvAv"v=vAv9J
GyvvRFvv9Fvv+vv?,fvv"vvO|vv9@vvtvvAvv]vv,GyvvJvv9Fvv?|vv"vvAvvGvv9JGsvvAvvZvv9O*vv?,|vvhCf|vvDvv{$vvPgGyvv}vv"vvAvvGvv9J
fvvQ\vv?pvv,Gyvv"vv%vv9*vv?yvvRhGdGyvvzvv(fhGyvvAvvWvvtvvu!vvAvv+vvGvv?GyvvAvvzCvv+vvQGyvv}vv=vv9VvvQyvvzvv]vv(Apvv(bGyvv=vv"vvqvvTvvGvv,.
h@v=v+v#G}<vJv9KGyvJvO*vDv?C!v&|v#Gyv}v}vwv#Efv9OI@vOh*vQGyvvvvv(PVC-U)yvgvOI|vQGJ|v#Ohf
pvtvOGfG}OGA.h*vAv~fv}v(|v9

k
_vJv#Gyv}v9OIGyv}vavzv(HEfv9OI@vOh*vQ$v9h@vJv(*vzv%v9Eyv)Iv=v+v=v9J

*vvgvv9OGSvvAvvMvvOG|vv%vv9pvv,Gyvv=vvDvvuGyvvAvvWvv9Qvvv,(Co-Extrusion)yvvzvv}vvtvv9_vvhGyvv}ovvWvvwvvzvv?,Chpvv,E!vvAvv9L
SOGJGyqG(GJ(Cavity Closers)|#Gyvvvv(PVC-U)Gy}g9O@Oh*Qg100%.

<(y,p+"+{vz(Q*OGy}=D(bGyMz(ji+QGy}zOf

*vvvTvvvAvvvMvvvOe<vvv(yvvv,pvvv+vvv"vvv+vvv{vvvvzvvv(Q*vvvOGyvvv}vvv=vvvDvvv(bGyvvvMvvvzvvv(jivvv+vvvQGyvvv}vvvzvvvOf(PVC-UE)pvvv,
G vvTv9A,hGyvAvTvwv+vQGJGyvWv9sv(yv+v?hG}SvtvrGyv}vTvAvgv9QI,hCyv(GMGyv"v(GpvPhCyv(GMGyvRhGQb
hGyv}vwv(!v9JG}LvQiPGJGyv}vtv9_vhGyv}v"vAvdv}v?.h*vAv~q@vZv"v+vh$vPgGyv}v"vAvGv9J<v(GSvav?Gyv=vDvu
Gyv}vWvAvQcyv}v9OIGyvvvvv(PVC-U)PGJGyv}vtv9h|v?Gyvgv9yv+v?yvzvZvO|v9Jvvav=vtv?SvavJv+v?pv(b!v(GI
|v#Qiv(IGyvvvvv(PVC)PGJGyvMv;*v9Gyv}vjvzvtv?.h@vTvAvMvOefv9OI<vwvQ<v(!v9JGyvZv(O*v(evvgv9|v{
Qivv(j.h@vv"vvWvvz!vvTvv=vv?GyvvZvv;<vv?Gyvv}vvQ@vvqvvgvv?Eyvv)Gyvv(Rf|vv#@vvQGvvv+vv>GyvvtvvWvvQIGyvvMvv9QFvv+vv?GyvvwvvDvv+vvqvv?
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hGyv"v(GIGyvMvzv(*v?.h*vAv~@vz|v+v#GSvAvtvQGQvv{
u

|v#Gyv"v(GIGyvMvzv(*v?hGyvtvWvQIGyvMv9QFv+v?<v(GSvav?
|vv]vv9pvv9J|vvgvvO!vv+vv?yvv}vv"vvh@vvO$vv(QGyvv}vv9OIh@vvjvv+vvQyvv(!vv%vv9.vvv}vv9*vvGvv>@vvGvv"qvv>GyvvAvv}vv9S|vvhGyvvtvv9Q.

hfv"vO@vgvQqVGyv}v9OIyvzv"v9Qpv{!v%v9@v"vZv%vQh@vAvqvJv~hyvwv#|vhG!vAvWv9QSvavJv,|vJvOhOyvzv%v>.
hsO@~hYrGy}9OIp,Gy}g+9Q(BS 7619: 1993).

Gy=")GyjW9F+?Gyt9<z?yzWO
*vvTvvAvvMvvOeGyvv=vv(yvv+vvTvvAvvQGyvv}vvzvv=qvvU<vv9yvvvvvv(PVC)vvv}vv9OI|vvgvv+vv9Q*vv?yvvzvv=vv"vv)GyvvjvvWvv9Fvv+vv?Gyvvtvv9<vvzvv?

yvvzvvWvvO
q

hyvvzvv}vvdvv;J.h@vvAvvgvvzvvuO*vv}vv(|vvAvv&|vv=vv9VvvQI<vvOQFvv?Vvvqvv9pvv+vvAvv&,pvvgvv"vvO|vv9@vvwvv(fGyvv"vvqvv(P*vv?
yvvzvv]vv(A<vv}vvtvvOGQ15%pvv{f|vvOI15Svv"vv?@vvgvvO@vv(svvgvv9

k
|vvgvvtvv(:

k
yvvzvvO*vv}vv(|vv?.hfvv"vvO|vvTvvAvv(*vv9J

CO!vv)|vv#GyvvWvvqvv9pvv+vv?*vv"vvMvvqvv̂vvvDvv+vvQG
k

fvv}vvQGyvvMvvO|vv?Gyvv}vvAvv(svvh.h|vvhPyvvxpvv{f_vv;AGyvvTvvavvK
Gyvvgvvzvv(jyvvzvvtvv}vv9T<vv(Q!vv+vvX<vv(yvv+vv}vv+vvQpvvzvv(Qj*vvJvvTvv#GyvvO*vv}vv(|vv?.h|vvhCfGyvv"vvTvv+vvHG}<vv+vv̂
$v(Gyv}vgv+v9Qpv{!v&*vAv(pvQ_v+vr|v#G}ivWv+v?Gyv}vzv(!v?hGyv}v"v}vav?hpvtv9yvQiv=v?GyvR<v(f.h@vgvO

CivvvWvvv+vvv?Gyvvv=vvv(yvvv+vvvTvvvAvvvQGyvvv}vvvzvvv=vvvTvvv?<vvv9yvvvvvvv(PVC)<vvvO*vvv;
k

CQLvvv[@vvvwvvvzvvvqvvv?|vvv#Gyvvvtvvv}vvv9TGyvvv}vvvzvvv=vvvU

<vv9yvvAvvqvvzvv(f,yvvwvv"vv%vv9svv9<vvzvv?yvv;IvvAvvQGb.vvv}vv9CfGyvv=vv(yvv+vvTvvAvvQGyvv}vvzvv=vvU<vv9yvvvvvv(PVC)CvvvDvvQ|vvQh!vv?
|vv#G}yvv+vv9aGyvvRFvv9Fvv+vv?Gyvv}vvzvv=vvTvv?<vv9yvvAvvqvvzvv(f,hyvv%vvPG*vvgvvO|vv9OI|vvqvv]vvzvv?yvvzvv=vv"vv)Gyvv}vv|svvAvv?GyvvAvv,
*vv}vvwvv#Cf@ovvavv(i<vvjvvQV!vvtvvzvv%vv9h@vvMvvR*vv"vv%vv9.C|qvv9GyvvgvvRdGyvvJvvQGQjGyvvPj@vv(pvvQgG}SvvavvK
GyjW9F+?Gyt9<z?yzWOhGy}|yq?|#_=t?hGIOIp%(\8+{FOG

k
.

h*vvvAvvv~@vvvZvvv"vvv+vvvh<vvv"vvv)ivvvWvvv9Fvvv+vvv?svvv9<vvvzvvv?yvvvzvvvWvvvOq|vvv#|vvvGvvv}vvv(fvvv?|vvv#G}yvvv(GMGyvvv}vvvqvvvZvvvzvvv?
hGyv}vOQhRIChGyv}vzvJv(|v?|vh<vgv]v%v9.h*vAv~qVvO$v9fv9OI<v(GSvav?CSv;cChsv]v=v9f@v}vQq

fv=vQFv+v(Hfv"vOGyvJv(GaCh<vAvDv=v+vAv%v9|v=v9VvQIfvzv)Gyvgv"v9YvQGyv=v"v+v(*v?.h*v"v=vjv,VvO$v9<vOsv?
yvvvAvvv(yvvv+vvvOGyvvvWvvvwvvv{GyvvvZvvvJvvv+vvvKhGyvvv}vvvtvvv9h|vvv?Gyvvv;R|vvv?yvvvJvvv}vvv(:JGyvvvQ*vvvKhGyvvvDvvvzvvvH.vvvv}vvv9*vvv}vvv"vvvK
GSvvAvvMvvOGeG:!vvJvv"vv9AGyvv}vvROhLGyvvgvv"vv9YvvQGyvvzvv(Ivv+vv?GyvvGvvTvv9AIGyvv=vv"vv+vv(*vv?yvvzvv%vv+vvwvv{GyvvjvvWvv9Fvv,vvvzvv&.
h*}w#f9OIEY;MGy]QQGy"9F~f#I9OK_9Q Ch@MQ*>|Ag}Op,Gy}(sh.

<(y,Q<9f,pz(QG *A+z+#(GyAqz(f)
@vTvAvMvOeG}sv}vWv?Gyv}v"vTv(Fv?|v#G}yv+v9aGyvRFv9Fv+v?Gyv}vjvzvqv?<v9yv=v(yv,Q<v9fv,pvzv(Q

G *vvAvv+vvzvv+vv#(PTFE)pvv,Gyvv=vv"vv)GyvvjvvWvv9Fvv+vv?Gyvv}vvWvvOhOIGyvvOGFvv}vv?.fvv"vvOGyvvAvvgvvQqVyvvzvv"vv9Q*vvavvzvvu
GyvvvvvvAvvqvvzvv(f(PTFE)!vv(G@vvHGIvvAvvQGbSvv9|vv?,hyvvwvv#pvvtvvbfvv"vvOOQFvv9JGyvvJvvQGQIGyvvAvv,pvv(svv%vv9
*vwv(fCjsv}v9TsvOpvWv{h!vqvUGyvJvQGQIhGyvOLv9f.Ef

q
G}ivWv+v?Gyv}vWvOhOIGyv}vZv"v(fv?

|vv#G}yvv+vv9aGyvvRFvv9Fvv?Gyvv}vvjvvzvvqvv?<vv9yvvvvvvAvvqvvzvv(fh|vv#GyvvZvv"vvr0pvv,GyvvAvvtvv+vv+vv~\vvO
q

GyvvJvvQ*vvuCvvvDvvQ
@vvvwvvvzvvvqvvv?|vvv#Gyvvv=vvv(yvvv+vvvTvvvAvvvQGyvvv}vvvjvvvzvvvr<vvv9yvvvvvvv(PVC)PjGyvvvAvvvZvvv"vvv+vvvr1,E:C!vvv&CvvvvDvvvQO*vvv}vvv(|vvv?
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hfvvvv}vvvvQgGyvvvv}vvvvAvvvv(s
q
vvvvh*vvvvAvvvvGvvvv9hR20vvvv25Svvvv"vvvv?.h*vvvvAvvvv}vvvvAvvvvhSvvvvavvvvKGyvvvvvvvv(PTFE)Gyvvvv}vvvv"vvvvMvvvvqvvvv̂

G:IAw9c<M(GUF+qOIyzA"d+rGyPG@,.

yvvtvvO@vv~@vvTvvtvv+vvr|vv=vv"vv)LvvO|vv9JG *vvQGOGJGyvv(_vv"vv+vv?(Inland Revenue Amenity

Building)pvvv,!vvv(@vvv"vvvjvvv%vvv9e(GyvvvWvvvwvvv{10.13)hGyvvvtvvv=vvv?G}yvvvqvvv+vvv?(Millennium Dome)pvvv,
ivvQ*vv"vvAvvX<vvzivvWvv+vv?|vvWvvOhOI|vvZvv"vvgvv?|vv#G}yvv+vv9aGyvvRFvv9Fvv+vv?Gyvv}vvjvvzvvqvv?<vv9yvvAvvqvvzvv(f.@vvgvvavv,
G}sv}vWv?!vZvrGyvWvqv9pv?E\v9AIFv+vOIyvzvJv+vRGyvOGLvzv,Lv;dGyv"v%v9Q,hSvav(Iv9

k
|vAv($vGv?

CLvv9PIpvv,Gyvvzvv+vv{.pvvqvv,|vv=vv"vv)!vv(@vv"vvjvv%vv9e@vv~@vvgvvzvv+vvuGyvvTvvtvvrGyvvjvvWvv9Fvv,|vv#CQ<vvgvv?Cfvv}vvOI
p(:P*?hQ<b<9y%+w{GyD9<B@JA&<(GSa?f"9YQs9<z?yz"qN@}A[CjIQv?.

(GyvWvwv{10.13)ivvWvv9AGyvvWvvOvvvv|vv=vv"vv)LvvO|vv9JG *vvQGOGJGyvv(_vv"vv+vv?pvv,!vv(@vv"vvjvv%vv9eGCgvv}vv9Q*vv(f:(Hopkins

Architects).GyZ(QI<{Pf:(MartineHamilton Knight).
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C|qvv9pvv"vvOb<vvQLGyvvgvvQHpvv,O<vv,GyvvPj*vv=vvzvvkGQ@vvqvv9fvv&321mhGyvv}vvtvv+qvv~Svv=vvh!vvGvv(e
(GyvvWvvwvv{10.14)pvvtvvO@vv~EvvvTvv9AEIvvOihGFvv%vv9@vv&<vvjvvWvv9A|vvWvvOhO|vv#G}yvv+vv9aGyvvRFvv9Fvv+vv?
Gy}jzq?<9yvvvvAqz(f.h$(Gy}=")G}hdGyPj*TAMOe$PgGy}9OI<9@G9gV9s(y,.

(GyvvWvvwvv{10.14)ivvWvv9A|vvWvvOhO|vv#G}y+9aGyvvRFvv9Fvv+vv?GCjvvzvvqvv?<vv9yvvAvvqvvzvv(f.pvv"vvOb<vvQLGyvvgvvQHpvv,ON
GCg}9Q*(f(WS Atkins)@Z(*QBQCQy+(!R.

h*vvAvv}vv+vvRVvvQ*vvbGyvvAvvqvvzvv(f<vv}vvgvv9|vv{GIvvAvvwvv9c|vv"vvMvvqvv̂FvvOG
k

hOQFvv?G!vvZvv%vv9Qfvv9yvv+vv?.
hyvvPGpvv%vv(|vvDvv9yvv,yvv;SvvAvvMvvOGevvvWvvQ*vvbEIvvwvv9eyvvzvv(Yvv;JGyvv}vvJvvzvvR!vv?pvv,C!vv9<vv+vv>Gyvv}vv+vv9g
hGyj9R.v}9C!&*TAMOeyAWw+{Gy(Y;JGy}"Ryt?p,Gy=")Gyw=+QI.

h*vvv=vvv+qvvv#Gyvvv}vvvgvvv+vvv9Q(BS EN ISO 12086-1: 2006)!vvvdvvv9eGyvvvAvvv(Yvvv+vvvryvvvzvvv=vvv(yvvv+vvv}vvv+vvvQGJ

Gyqz(Q*?.
Gy=(y+}+QGyAW9Qv,E*A+z+#vvvvQ<9f,pz(QG *A+z+#

*vvTvvAvvMvvOeGyvv=vv(yvv+vv}vv+vvQGyvvAvvWvv9Qvvv,E*vvAvv+vvzvv+vv#vvvvQ<vv9fvv,pvvzvv(QG *vvAvv+vvzvv+vv#(ETFE)vvvQsvv9svv?

!vvZvvrVvvqvv9pvv?yvvzvv(Svv9FvvOGyvv%vv(GFvv+vv?Gyvv}vv]vvjvv(_vv?<vv]vvjvvb|vv"vvMvvqvv̂h|vvjvvzvvqvv?yvvzvv}vv=vv9!vv,PGJ

G _vv9QGJGyvv}vvgvvO!vv+vv?.h*vv}vvAvv9RGyvv=vv(yvv+vv}vv+vvQGyvvAvvWvv9Qvvv,Gyvvqvvzvv(Qjfvvzvv)GyvvRFvv9L,Ivv+vvE*vvtvvOqe
fvvRdIvvQGQjCvvv=vvQ|vvhVvvqvv9pvv+vv?Cfvvzvv)yvvzvv]vv(Apvv(bGyvv=vv"vvqvvTvvGvv,,hPyvvxfvv"vvOGSvvAvvMvvOG|vv&
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yvvvAvvvWvvvwvvv+vvv{|vvv"vvvdvvv(|vvv9JhSvvv9FvvvO$vvv(GFvvv+vvv?<vvvavvv=vvvtvvvAvvv+vvv#Eyvvv)Lvvv}vvvU_vvv=vvvtvvv9J.hGyvvvvvvvETFEsvvv(j
h|vvtvv9heyvvzvvAvvJvvavv~,h$vv(<vv"vvZvvr@vvwvvzvvqvv?RFvv9L|vvwvv9pvvrh*vvgvv9OdpvvtvvbhGIvvO<vv9yvv}vv9Fvv?|vv"vv&
hR!vv9

k
,hyvvPGpvv%vv(*vvtvvOehpvvQG

k
GsvvAvvZvv9O*vv9

k
vvv=vv+vvQG

k
pvv,Gyvv"vvdvv~Gyvv%vv+vvwvvzvv+vv?GyvvJvv9|vvzvv?.h*vv}vvwvv#yvvvvvv

(ETFE),hGyvvPj|vvOIIvv+vv9@vv&Gyvv}vvAvv(svvgvv?25fvv9|vv9
k

,@vvJvv}qvv{CIvv}vv9dGyvvZvv+vv9!vv?,h*vv}vvwvv#
EYvv;Ivv&<vvTvv%vv(yvv?h$vv(svv9<vv{ fvv9OIGyvvAvvOh*vvQ.hsvvO@vv~qGSvvAvvMvvOG|vv&<vvqvvgvv9yvv+vv?fvv9yvv+vv?vvv}vvjvvz

q
vvr

yvv5_vv9QGJGyvvqvvQGivv+vv?Gyvv}vvZvv"vvgvv?|vv#|vvtvv9_vvhpvv(:P*vv?C!vv=vv(<vv+vv?|vvjvvzvvqvv"vv?yvvzvv}vvJvv}vv+vv9JGyvv=vv+vv8vv+vv?
(Biomes)(svv=vv9H *vv(GA!vv=vv9@vv9J|vv#Fvv}vv+vvhC!vvJvv9AGyvvgvv9yvv~)pvv,|vvQvvvRfvvOf,vvv(Q!vv(hd

(Cornwall)(GyvvWvvwvv{10.15).h*vvWvvwvv{Gyvv%vv+vvwvv{Gyvv=vv"vv+vv(j|vv#_vv=vvtvv?Lvv9QFvv+vv?Fvv+vv(O*vvR*vv?
|vAvgvO

q
OIGyvTvav(M,|vh|vQvv=v9Jyv}vGv}v(fv?|v#G}Vvwv9dGyvTvOGSv+v?hGyvMv}v9Sv+v?hGyv}vDvzvDv+v?

vvvavv=vvtvv?OGLvvzvv+vv?yvv5_vv9QGyvvqvvQGivv,Cvv;Cvv,G}<vvgvv9O.h*vvAvvavvz
q
vv>G}|vvQpvvtvvb!vvdvv9e\vvN

q
Yvvjvv+vvQ

*vAv~q@vjvP*vAv&<v9yvwv%vQ<v9A|v#Lv;*v9\v(Fv+v?yvzv}vJv9pvdv?fvzv)|v{AGyv(Sv9FvOGyv}vZv"vgv?|v#Gyvvvv
(ETFE)<v9yv%v(GA.hpv,|vQvvRGyvqv]v9AGyv(_v"v,pv,:*vTvAvQ,GyvPj@v~@vZv}v+v}v&C*v]v9

k
|v#

sv=v{|v%v"vOSv,fv}v9QIFvQ*v}vWv((Grimshaw Architects),*vWvAv}v{<vQL|vwvTv(<v9yv(Sv9FvO
Gyvv%vv(GFvv+vv?Gyvv}vvZvv"vvgvv?|vv#Gyvvvvvv(ETF)fvvzvv)Gyvv}vvgvv9QVGyvvQFvv+vvTvv+vv?yvvZvv(GQ*vvNGyvvqvv]vv9A(GyvvWvvwvv{

10.16).

hEPGvv9f$v"v9yvxIv9Fv?Eyv)@vZvQ*vrByv,yvzvOLv9fpv,QO$v?|v#Gyvvvvv(ETFE)pv{!v&
|vv#Gyvv}vv}vvwvv#O|vvHCSvv;cvvv%vvQ<vv9Fvv+vv?pvv,E_vv9QGJGyvv(Svv9FvvO,GyvvAvv,@vvJvvQqQGyvv(Svv9FvvO|vv9fvvOG
!vvtvvavv?hGIvvOIpvv,Ivv9dG!vvO:YGyvvJvvQ*vvu.hfvvzvv+vv?pvvtvvO@vv~q@vvJvv(*vv{QO$vv?|vvjvvzvvtvv?Eyvv)*vv"vv=vv(Y
\(A|qA(M<Ww{v9|{.

h*v}vwv#\v=vbSv(*v9JGyv]v(AGyv"v9pvPfv=vQhSv9FvOGyvvvvv(ETFE)<v9SvAv}vQGQ|v#_vQ*vu
GSvvAvvMvvOGe_vv=vvtvv9JOGLvvzvv+vv?|vvavv=vv(fvv?FvvRFvv+vv9

k
\vv}vv#Gyvv(Svv9FvvO,hGyvvAvv,*vv}vvwvv#@vvtvvQ*vv=vv%vv9Ch

E<vgv9O$v9|v#<vgv]v%v9|v#_vQ*vu@vjv+v+vQ\vjvbGyv%v(GAGyvPj*vAv~q\vMv&,h<vPyvx*vAv~q@vgvO*v{
@vzCv+vQGyvAvdvzv+v{.vv}v9*v}vwv#@v(yv+vO!vtv(T|vDv+vQIyv;$vAv}v9e<v9SvAvMvOGehSv9FvO|vzv(!v?,<v+v"v}v9
@vvgvvavv,GyvvQsvv9FvvuGyvv}vvavvzvv+vv?<vv9}yvv(|vv"vv+vv(e@vvzCvv+vvQG

k
PGG!vvgvvwvv9Sfvv9dm|vvhGLvvAvvQGb|vvMvvq

q
vv̂yvv]vv(A

GyW}U.

<(y,|+A+{|+A9CvQ*;J

*vvAvv(pvvQG}vvvQ*vvzvv+vvxCh<vv(yvv,|vv+vvAvv+vv{Gyvv}vv+vvAvv9CvvvQ*vv;J(Polymethyl Methacrylate)

(PMMA)[GSvv}vv&GyvvWvv9Fvvh<vvzvvwvvTvv+vvjvv;SPlexiglas]<vvAvv"vv(Yvvv=vv+vvQ|vv#G}yvv(GMGyvv"vvZvvr
Vvvvqvvv9pvvv?ChGyvvvWvvvqvvv9pvvv?GyvvvQGFvvvtvvv?ChGyvvv}vvvzvvv(!vvv?Gyvvvzvvv}qvvv9fvvv?.h$vvv(*vvvzvvv+vvv#fvvv"vvvOGyvvvOQFvvv?90|vvv8vvv(*vvv?,
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h*vvJvvAvvQb<vvTvvQfvv?|vvh@vvTvv9svvbsvvavvQGJ|vv#Gyvv}vv9OqIGyvv}vvJvvAvvQsvv?.hfvv"vvO@vvWvvwvv+vv{G}vvvQ*vvzvv+vvx
*vv}vvwvv#Cf*vvJvvOKpvv+vv&@vvWvvtqvvtvv9JEFvv%vv9O*vv?EPGyvv~*vvAvv~@vvzvvO*vv"vv&<vvWvvwvv{vvv9|vv{,E:Cf$vvPg
Gyvv}vv9OI@vvtvv9hefvv}vv(|vv9

k
GyvvAvvO$vv(QGyvv"vv9Fvv~fvv#Gyvv]vv(Apvv(bGyvv=vv"vvqvvTvvGvv,.hvvvDvv+vvQG

k
|vv9*vvTvvAvvMvvOe

G}vvvQ*vvzvv+vvxvvv{Vvv9QGJ@vvR*vv"vv+vv&,hyvvzvv"vv(GpvvPGyvvTvvtvvqvv+vv?h|vvzvvJvvtvv9JCFvv%vvRIG !vv9QI.vvv}vv9*vvAvv~q

@vvZvv"vv+vvhYvv(G!vv,GyvvJvv}vv9|vv9JhG}OhGT|vv#G}vvvQ*vvzvv+vvxvvv=vvO*vv{CLvvryvvzvvJvvO*vvOGyvvZvv>qCh

GyvvvTvvv+vvvQG|vvv+vvvx.h|vvvhC!vvv&ivvv+vvvQ|vvvtvvv9heyvvvzvvvJvvvxpvvv{f|vvv#Gyvvv}vvv}vvvwvvv#GyvvvAvvvMvvvz
q
vvv[|vvv#GyvvvMvvvOhT

<vZvtvzv%v9<v}v9OIYvtv{|vgvO!v+v?Lv9Yv?.vv}v9*v}vwv#Efv9OI@vOh*vQ<v(yv,|v+vAv+v{|v+vAv9CvvQ*v;J
|vv#|vvZvv9OQYvv"vv9fvv+vv?h@vvGvv9Q*vv?<vvWvvwvv{vvv9|vv{,<vvgvvO@vv"vvdvv+vvqvv&hpvvZvvzvv&fvv#|vv(GOGyvv"vvqvv9*vv9J
G}LvvQi.h*vv=vv+vv#Gyvv}vvgvv+vv9QG !vvGvvzvv+vvRj(BS ISO 8257-1: 1987)!vvdvv9eGyvvAvv(Yvv+vvryvv=vv(yvv,
|+A+{|+A9CvQ*;J.

(GyWw{10.15)|WQhYfOf,v(Qfhhd.GCg}9Q*(fiQ*}W(BQV+AwX@Z(*QBQCQy+(!R.
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Gy=(y,vQ<(!9J

@vvTvvAvvMvvOeGyvv=vv(yvv,vvvQ<vv(!vv9J(Polycarbonate) (PCs)vvvAvvRFvv+vvH|vvtvv9heyvvzvvAvvMvvQ*vv>,
}!vvv%vvv9PGJ|vvvtvvv9h|vvv?fvvv9yvvv+vvv?yvvvzvvvZvvvO|vvv9J,hVvvvqvvv9pvvv?Fvvv+vvvOIyvvvzvvv]vvv(A,hsvvv9<vvvzvvv+vvv?GVvvvAvvvgvvv9yvvv%vvv9
|vv"vvMvvqvv]vv?.h*vvTvvAvvMvvOeGyvvAvvRFvv+vvH<vv9yvv=vv(yvv,vvvQ<vv(!vv9J<vvWvvwvv{hGSvvhpvv,Gyvv"vv(GpvvPGyvvTvvtvvqvv+vv?,
hGyvvvtvvv=vvv>GyvvvTvvvtvvvqvvv+vvv?,h|vvv;FvvvrGyvvvAvvvOLvvv+vvv#,h|vvvdvvv;JGyvvvTvvv+vvv9QGJ,hGyvvv}vvv}vvv9Vvvv,Gyvvv}vvvdvvvz

q
vvvzvvv?

hIvvv(GFvvvRGyvvvavvvQsvvv9J.h*vvvtvvvOqe<vvvzvvv(cGyvvv=vvv(yvvv,vvvvQ<vvv(!vvv9J<vvvO*vvv;
k

Lvvvqvvv+vvvrGyvvv(Rfyvvvzvvv=vvvzvvv(c
GyvvvRFvvv9Fvvv,Gyvvv}vvvZvvv=vvv(HGyvvvAvvvtvvvzvvv+vvvOj.vvvv}vvv9@vvv||qvvv#G}!vvvdvvv}vvv?GyvvvMvvvzvvv(*vvv?Gyvvv}vvv=vvvDvvv(svvv?GyvvvMvvv9Yvvv?,
hGyvv}vv|y

q
vvqvv?|vv#FvvOQGf|vvROhFvv?ChCvv;Cvv+vv?ChLvv}vv9Svv+vv?ChSvv=vv9fvv+vv?,Lvv(GU|vvWvvAvvQvvv?|vv#

GyvvgvvRdGyvvJvvQGQjh|vvtvv9h|vv?GyvvAvvMvvQ*vv>.h*vv}vv"vvhSvvvvvvavvKGyvvJvv}vv9*vv?GyvvMvv9QFvv,GyvvAvvO$vv(Q<vvAvvzCvv+vvQ
G}Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?yvv}vvOIfvvWvvQISvv"vv(GJ,h*vv}vvwvv#Ivv"vv,Gyvv}vvtvv9_vvhpvv,Gyvv}vv(svvhpvv,
IOhO|(GYq9JGy}oZ

n"xhr.

h*=+q#Gy}g+9Q(BS EN ISO 7391-1: 2006)!d9e@(Y+rGy=(y,vQ<(!9J.

(GyWw{10.16)(ETFE)|QvRGyq]9AGy(_",p,:*TAQGCg}9Q*(fiQ*}W(@Z(*QBQCQy+(!R.

G}vQ*z(!+AQ*{<(@9OG*+#SA+Q*#

<vv;SvvAvv+vvxG}vvvQ*vvzvv(!vv+vvAvvQ*vv{<vv(@vv9OG*vv+vv#SvvAvv+vvQ*vv#(ABS) (Acrylonitrile Butadiene

Styrene)fv=v9QIfv#<v(yv+v}v+vQGJ@vWv9Qvv+v?Cv;Cv+v?(Terpolymers)|vgvt
q
vOI,@

o
vZv"vh<vAvQvv+v>
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RhL|vvv#Gyvvv=vvv(yvvv+vvv}vvv+vvvQGJGyvvvAvvvWvvv9Qvvvv+vvv?:Gyvvv=vvv(yvvv+vvv}vvv+vvvQGyvvvAvvvWvvv9Qvvvv,SvvvAvvv+vvvQ*vvv#vvvvCvvvvQ*vvvzvvv(!vvv+vvvAvvvQ*vvv{
hGy=(y+}+QGyAW9Qv,<(@9OG*+#vvvvSA+Q*#.

<v;SvAv+vxGyvvvvv(B.H.S)(ABS)iv9yv,GyvDv}v#!vTv=v+v9
k

,hyvwv"v&|vAv+v#h*vJv9pvefvzv)
|vvtvv9h|vvAvv&pvv,OQFvv9JGyvvJvvQGQIGyvv}vv"vvMvvqvv]vv?.h*vvTvvAvvMvvOeyvvAvvZvv"vv+vvhGyvvtvvavvhGyvv}vvtvv(yvv=vv?,hyvv(GRe
Vv=vwv9JGyvZvQah|v+v9gG}|vav9Q.h*vAvavz

q
v>yvJv9|v&<v}v9OI|vP*v=v?GSvAvMvOGe!v(YLv9U|v#

Gy}9OIG:Yt?Gy}P*=?yzvvvv(ABS).

Gy"9*z(f

*vvTvvAvvMvvOeGyvv"vv9*vvzvv(f,h$vv(fvv9OIGyvv"vv9*vvzvv(f66ChGyvv"vv9*vvzvv(f6,yvvAvvZvv"vv+vvhGyvv}vvwvv(!vv9J
GyvZvjv+vQIfv"vO|v9*vwv(fG:IvAvwv9cGyv}v"vMvqv̂|vavzv(<v9

k
.hGyv"v9*vzv(f|vAv+v#hsv(jhyvwv"v&*vjvOh

$vWqv9
k

h*vZv=vK|vTvJv(sv9
k

fv"vO@vgvQV_v(*v{}Vvgv?GyvWv}vU.vv}v9CfGyv=v;WGyv}vZv"vh|v#
Gy"9*z(f66|g}

q
QhYg>G:$AQGA.

Gyw+qzQ

*vvvAvvv~qE!vvvAvvv9LCyvvv+vvv9aGyvvvwvvv+vvvqvvvzvvvQ(<vvv(yvvv,<vvv9QG<vvv"vvvRG|vvv+vvvO(Polyparabenzamide))<vvv=vvvDvvvu

|vvJvvzvv(dGyvv=vv(yvv+vv}vv+vvQGyvv=vv9QOpvv,CSvvavv(G!vv?fvv"vvOGyvvOQFvv?2000|vv8vv(*vv?|vv}vv9*vv|OjEyvv)@vv=vvM
q
vvQ

Gyvvv}vvvP*vvv>.h*vvvAvvv~q|vvvb
q

G}yvvv+vvv9aGyvvv"vvv9@vvvGvvv?<vvvgvvv}vvvzvvv+vvv?SvvvJvvv>@vvv|OjEyvvv)GYvvvavvvqvvv9aFvvvR*vvv8vvv9J
Gyvv=vv(yvv+vv}vv+vvQfvvzvv)_vv(dG}yvv+vv9a,pvvAvv"vvAvvH|vv9OIkPGJ|vvgvv9|vv{G|vvAvvavv9Wfvv9dmFvvOG

k
,@vvTvvAvvMvvOe

p,Y"hGyJ=9dhGy=;SA+xGy}Qv>.

Gy}(GOGy=;SA+w+?GyAQ|(SA+?[Gy}AZzOIIQGQ*9
k
]

p+"(dGyq(Q|9yO$+O

*vgvOGyvqv+v"v(dpv(Q|v9yvO$v+vO(Phenol Formaldehyde) (PF)[GSv}v&GyvWv9Fvh<v9vvzv+vB
(Bakelite)]CYv{GyvQG@v"vGv+v9JGyvAvQ|v(SvAv+v?h|v9RGdCQLvZv%v9.hG:SvAvMvOG|v9JGyvQFv+vTv+v?

GyvvvJvvv9yvvv+vvv?yvvv&$vvv,pvvv,E!vvvAvvv9LGyvvvZvvvqvvv9FvvvK|vvv#_vvvQ*vvvuGyvvv]vvvjvvvbGyvvvTvvv9Lvvv#yvvvzvvvavvv=vvvtvvv9JGyvvv}vvvWvvvQ<vvv?
<vvv9yvvvQG@vvv"vvvH|vvv#Gyvvv(Qb,Ch|vvv#Gyvvvtvvv}vvv9TGyvvv}vvvWvvvQqH,Ch|vvv#Cyvvv+vvv9aGyvvvRFvvv9L.hyvvvzvvvQG@vvv"vvvH
Gyvv}vvgvv9yvvHyvv(f<vv"vv,,hyvvwvv#*vvAvv~q@vvzvv=vv+vvUGyvvZvvqvv9FvvKGyvv}vvtvv9h|vv?yvvzvvJvvQGQIGyvv}vvTvvAvvMvvO|vv?pvv,
Svav(MGyvgv}v{hCyv(GMGyvGvOQGf<vjvWv9A@vR*v+v"v,|v#Gyv(QbGyv}vav=v(Yh@

o
vavzv)<vgvO$v9<v{!v%v9A

|vv#Gyvv}vv+vv;|vv+vv#pvv(Q|vv9yvvO$vv+vvOGyvvWvvqvv9a.h*vvtvv9heGyvvqvv+vv"vv(dpvv(Q|vv9yvvO$vv+vvOG:VvvAvvgvv9d,hyvvwvv"vv&
*ZOQQGFJ?Gyq+"(df"OGIAQGs&.
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Gy+(Q*9p(Q|9yO$+O

@vvvvvvWvvvvvv9<vvvvvv&Gyvvvvvv+vvvvvv(Q*vvvvvv9pvvvvvv(Q|vvvvvv9yvvvvvvO$vvvvvv+vvvvvvO(UF) (Urea formaldehyde)|vvvvvv9OIGyvvvvvvqvvvvvv+vvvvvv"vvvvvv(d
pvv(Q|vv9yvvO$vv+vvO,Svv(iC!vv%vv9<vvTvv=vv>Vvvqvv9pvv+vvAvv%vv9*vv}vvwvv#E!vvAvv9Fvv%vv9<vv}vvGvv9d|vv#G}yvv(Gf<vv}vv9pvv+vv%vv9
G}<vv+vv̂.h@vvTvvAvvMvvOe$vvPgGyvv}vv9OIpvv,E!vvAvv9LGyvv}vvwvv(!vv9JGyvvwvv%vvQ<vv9Fvv+vv?hGyvv}vvwvv(!vv9JG}LvvQi
Gyv}v"vAvGv?<v9yvtv(Gyv>,vv}vtv9fvOGyv}vQGIv+v̂.h@vtv9heGyv+v(Q*v9pv(Q|v9yvO$v+vOG:VvAvgv9d,hyvwv"v%v9
@vvZvvOQQGFvvJvv?GyvvTvv}vvxfvv"vvOGIvvAvvQGsvv%vv9.hyvv~@vvgvvOQivv(IGyvv+vv(Q*vv9pvv(Q|vv9yvvO$vv+vvO@vvTvvAvvMvvOepvv,
fRdGyGOGQPjGyqG(I.

Gy}+;|+#p(Q|9yO$+O

*vvAvv(pvvQGyvv}vv+vv;|vv+vv#pvv(Q|vv9yvvO$vv+vvO(MF) (Melamine formaldehyde)Vvvqvv9pvv9
k

h<vv"vvavv9b
hGSvvvh|vvv#G}yvvv(Gf.h*vvvZvvv=vvvK<vvvgvvvO|vvvgvvv9yvvvGvvvAvvv&IvvvQGQ*vvv9

k
Yvvvgvvv>G:$vvvAvvvQGAh|vvvAvvv+vvv"vvv9

k
h|vvvtvvv9h|vvv9

k

yvvzvvJvvQGQI,hyvvPGpvv%vv(*vvTvvAvvMvvOevvvavv=vvtvv?SvvavvJvv+vv?yvvavv=vvtvv9JGyvvqvv+vv"vv(dpvv(Q|vv9yvvO$vv+vvOGyvv=vv"vv+vv?
hG}QLvv[Cvv}vv"vv9

k
hPyvvxpvv,E!vvAvv9LSvvavv(MGyvvgvv}vv{hCyvv(GMGyvvGvvOQGf.h*vvtvv9heGyvv}vv+vv;|vv+vv#

p(Q|9yO$+OG:VAg9dhyw"&*ZOQQGFJ?GyT}xf"OGIAQGs&.

Gy}(GOGy}a9_+?

Gy}a9WGya=+g,

*vvAvv~Fvv"vv,Gyvv}vvavv9WGyvvavv=vv+vvgvv,|vv#<vvgvv̂CYvv"vv9aVvvGvvQGyvv%vv+vvqvv9Gyvv=vvQGR*vvzvv+vv?(Hevea

brasiliensis),pvv,CpvvQ*vvtvv+vv9hFvv"vv(HC|vv+vvQvvv9h|vv9yvv+vvR*vv9.h*vvjvvzvv>fvvzvv)@vvQvvv+vv>Gyvv;@vvwvvU
G}<vv+vv̂(latex)Svv+vvU<vv(yvv,G:*vvRh<vvQ*vv#(Cis-polyisoprene)h$vv(fvv=vv9QIfvv#FvvR*vv8vv9J
\vvvMvvv}vvv?@vvvJvvv}vvv{<vvvgvvv̂GyvvvQhG<vvvbGyvvv}vvv]vvv9fvvvqvvv?pvvv,GyvvvTvvvzvvvTvvvzvvv?GyvvvwvvvQ<vvv(!vvv+vvv?yvvvzvvvGvvvR*vvv8vvv?.h$vvvPg
GyvvQhG<vvbGyvv}vv]vv9fvvqvv?$vv,GyvvAvv,@vvTvv}vvKyvv&<vv9yvvAvvWvv9<vvx|vvhGyvvwvv=vvQ*vvBfvv"vvO@vvTvvMvv+vv#Gyvv}vva

q
vv9W

Gya=+g,|hGy]jbCC"9Af}z+?Gyqzw"?.

*vvAvv~q@vvgvvR*vvRGyvv}vvavv9WGyvvavv=vv+vvgvv,fvv9OI<vv9yvvwvvQ<vv(fh*vvgvv9yvvH<vv}vv]vv9OGJG}vvvTvvOIyvv}vv"vvh
@vvqvvTvvMvv&.h*vvTvvAvvMvvOepvv,pvvQTG}Q\vv+vv9Jhpvv,Gyvv}vvTvv9!vvOGyvv}vv]vv9OIyvv;$vvAvvRGRpvv,G}<vv"vv+vv?
hGyvv%vv+vv9vvv{Gyvvwvv=vv+vvQI.h*vv}vvAvv9RGyvv}vvavv9WGyvvavv=vv+vvgvv,<vvz!vv&|vvZvvOQ|vvAvvGvvOqOh<vvzfCVvvGvv9QGyvv}vvavv9W
@vtv(e<v9|vAvZv9UCv9!v,ChvvTv+vOGyvwvQ<v(fLv;d!v}v($v9.vv}v9*v}vwv#Efv9OI@vOh*vQGyv}vav9W
Gya=+g,i+QGy}z(KfOI|QGJ|#OhfCf*AqTqN<WOI.
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Gy"+(<Q*#

fvvvvzvvvv)fvvvvwvvvvUGyvvvv}vvvvavvvv9WGyvvvvavvvv=vvvv+vvvvgvvvv,,*vvvvtvvvv9heGyvvvv"vvvv+vvvv(<vvvvQ*vvvv#(Gyvvvv=vvvv(yvvvv,vvvvvzvvvv(Qh<vvvvQ*vvvv#
(Polychloroprene)Gyvv%vvGvv(eGyvvwvv+vv}vv+vv9Fvv,,hyvvPGpvv%vv(*vvTvvAvvMvvOevvv}vv9OIEIvvwvv9eyvvzvvRFvv9L,

hp,C!d}?IW(GJG Iw9e(Gasket Systems),h*A(pQptb<9yz(fG}S(O.

GyvvvvEj<,OCe

fvvzvv)fvvwvvUGyvv"vv+vv(<vvQ*vv#,*vv}vvwvv#GyvvJvvZvv(dfvvzvv)Ej<vv,OCe(|vv(!vv(|vv+vvQG *vvAvv+vvzvv+vv#
<vvQh<vv+vvzvv+vv#OG*vv+vv#(EPDM) (Ethylene Propylene Diene Monomer))<vvzjyvv(f.vvv}vv9
*vvvAvvv}vvv+qvvvR<vvvtvvv9<vvvzvvv+vvv?Gyvvv}vvvb

q
Gyvvvwvvv=vvv+vvvQI,h<vvv}vvvtvvv9h|vvvAvvv&GyvvvGvvv+qvvvOIyvvvzvvvgvvv(G|vvv{GyvvvGvvv(*vvv?vvvv9yvvv]vvv(Apvvv(b

Gyvvvv=vvvv"vvvvqvvvvTvvvvGvvvv,hG}hRhf.hyvvvvPGpvvvv%vvvv(*vvvvAvvvvGvvvv9hRGyvvvv"vvvv+vvvv(<vvvvQ*vvvv#vvvvv}vvvv9OIQFvvvv+vvvvTvvvv+vvvv?yvvvv;SvvvvvvvvAvvvvMvvvvOGe
vvvvJvvvWvvvvvvv(GJEIvvvwvvv9ehVvvvQGFvvvKyvvvzvvvavvvtvvvU.vvvv}vvv9*vvvTvvvAvvvMvvvOeGyvvvvvvv(EPDM)<vvvWvvvwvvv{hGSvvvhpvvv,
C!d}?GyATt+rPGJGya=t?Gy(GIOI.

Gy}a9WGy=+(@+z,

Gyvvvvv}vvvvvavvvvv9WGyvvvvv=vvvvv+vvvvv(@vvvvv+vvvvvzvvvvv,(Butyl Rubber)fvvvvv=vvvvv9QIfvvvvv#<vvvvv(yvvvvv+vvvvv}vvvvv+vvvvvQ@vvvvvWvvvvv9Qvvvvvv,<vvvvv+vvvvv#
G *vRh<v+v(@v+vzv+v#hG *vRh<vQ*v#,h@vAv}v+qvR$vPgGyv}v9OI<v}vtv9h|vAv%v9GyvGv+qvOIyvzvgv(G|v{Gyvwv+v}v+v9Fv+v?
hGyvGv(*v?.h@vTvAvMvOevv}v(GO@v=vav+v#yv}vwv=v9JGyv"vqv9*v9J,vv}v9@vTvAvMvOepv,Gyv}vgv9yv~Gyv}v9Fv+v?
GyO*w(Q*?.

Gy}a9WGy"AQ*z,

*vvAvvWvvw
q
vv{Gyvv}vvavv9WGyvv"vvAvvQ*vvzvv,(Nitrile Rubber)|vv#_vvQ*vvuGyvv=vvzvv}vvQIGyvvAvvWvv9Qvvv+vv?<vv+vv#

G}vvvQ*vvzvv(!vv+vvAvvQ*vv{hGyvv=vv(@vv9OG*vv+vv#.h$vv(|vvtvv9heyvvzvv}vv9AhyvvzvvR*vv(JhyvvPGpvv{!vv&ivv9yvv=vv9
k

|vv9*vvTvvAvvMvvOe
p,Gy(Y;JGyJQv?Gy="+(*?hGyA,*}w#Cf@AgQqVyR*BSaJ,.

Gy}(GOGy=;SA+w+?Gy}Qv=?

yvzv}v(GOGyv=v;SvAv+vwv+v?Gyv}vQvv=v?(Composite Plastics),vv9yv=v(yv+vTvAvQGyv}vTvzvK<v9}yv+v9a
GyvvvRFvvv9Fvvv+vvv?(GyvvvqvvvZvvv{11)Lvvv(GUpvvv+vvvR*vvv9Fvvv+vvv?@vvvMvvvAvvvzvvvrvvvvDvvv+vvvQG

k
fvvv#@vvvzvvvxGyvvvAvvv,@vvvAvvv}vvv+qvvvR<vvv%vvv9

|vvvwvvv(!vvv9@vvv%vvv9vvvv{
q

fvvvzvvv)IvvvOI.hsvvvOhYvvv{@vvv"vvv(Y|vvvAvvvRG*vvvOpvvv,CYvvv"vvv9aGyvvv}vvv(GOGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?
Gyvv}vvQvvv=vv?Eyvv)Yvv"vv9fvv?Gyvv=vv"vv9A,|vvJvvqvvR<vv9yvvavvzvv>fvvzvv)@vv"vv(YGyvv}vv"vvAvvGvv9Jh<vv{fvv9OIGyvvAvvOh*vvQpvv,
<g^GyJ9:J.
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Gy}(GOGy}Qv=?|#GyMW>hGy=;SA+x

@vvWvvAvv}vv{Gyvv}vv(GOGyvv}vvQvvv=vv?|vv#GyvvMvvWvv>hGyvv=vv;SvvAvv+vvx(WPC)fvvzvv)_vv+vvr|vv#Gyvv}vv(GO
GyvvAvv,@vvAvv]vv}qvv#Gyvv=vv(yvv+vv}vv+vvQGJvvv9yvv=vv(yvv,E*vvAvv+vvzvv+vv#hGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#h<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvO
Gyv}vMvzv(_v?|vhG}yv+v9aGyvav=v+vgv+v?h!vWv9QIGyvMvWv>.h*v}vwv#Cf@vwv(fGyv}v(GOGyv=v;SvAv+vwv+v?
Gyvv}vvTvvAvvMvvO|vv?<vvwvvQCh|vvgvv9OIGyvvAvvOh*vvQ.<vv+vv"vv}vv9@vvwvv(fG}yvv+vv9aGyvvavv=vv+vvgvv+vv?fvv9OIfvv=vv9QIfvv#
vvvTvv9QGJGyvvMvvWvv>,hyvvwvv#*vv}vvwvv#C*vv]vv9

k
GSvvAvvMvvOGeCyvv+vv9aGyvvtvv"vv>,ChCyvv+vv9aGyvvTvv+vvRGd

(Sisal)[yv+vrC<v+v̂|vAv+v#],ChGyvMv+vX[sv"v>vvzvwvAv9ChGyvGv(J(Jute)]ChG}QR.yvtvO
@vvvvv~q@vvvvvgvvvvvQ*vvvvvr$vvvvvPgGyvvvvv}vvvvv(GOpvvvvv,Gyvvvvv}vvvvv"vvvvvWvvvvv(QGJ(DD CEN/TS 15534: 2007)h.(BRE

Digest 480: 2004)

*vvAvv~pvv,G !vvAvv9LGyvv}vvgvv+vv9Qjyvvzvv}vv(GOGyvv}vvQvvv=vv?|vv#GyvvMvvWvv>hGyvv=vv;SvvAvv+vvx@vvGvvqvv+vvr
!vvWvv9QIGyvvMvvWvv>Eyvv)!vvTvv=vv?Q_vv(<vv?2%Ch3%Cvv~_vvJvv"vv%vv9<vv9yvvObyvv+vvZvv=vvK_vv(dCyvv+vv9a
GyvvMvvWvv>Csvv{|vv#5mm.h*vv}vvwvv#E\vv9pvv?_vvJvv+vv#GyvvMvvWvv>vvv}vv9OI|vv9yvv8vv?yvvAvvgvvavv,IvvGvv}vv9

k

yvvvzvvv}vvv"vvvAvvvH.h*vvvAvvv~q|vvvRLCyvvv+vvv9aGyvvvMvvvWvvv>Gyvvv}vvvJvvv]vvvQIhC*vvv?|vvv9OI|vvv9yvvv8vvv?|vvvhR*vvv(JGyvvvAvvvRyvvv+vvvu
hGyv}vDv=vAv9J\vO

q
G}Vvgv?pv(bGyv=v"vqvTvGv+v?hGyv}vzv(!v9Jpv,Gyv=v(yv+v}v+vQGyv}v"vZv%vQ\v}v#fv}vzv+v?

E!vvAvv9Fvv+vv?@vvAvv~qfvvzvv)Opvvgvv9JCh<vvWvvwvv{|vvTvvAvv}vvQ.h*vvAvv~fvv"vvOFvvP@vvWvvwvv+vv{Gyvv}vvwvv(!vv9J<vv(GSvvavv?
GyvvJvvtvv#|vv#CFvv{Gyvv}vv(GOGyvv}vvgvv}vv9Q*vv?Gyvv}vvZvv=vv(<vv?<vv9yvvtvv(Gyvv>.*vvTvvAvvMvvOeGyvv=vvDvvuChGyvvTvvJvv>

(Pultrusion),h@vvQvvv+vv>|vv#Gyvv=vvDvvuhGyvvTvvJvv>, !vvAvv9LGyvv}vvtvv9_vvhGyvv}vvAvv(GYvvzvv?vvv}vvtvv9_vvh
Gy"(GpPh|A#Gy}QGv>.

*vv}vvwvv#@vvZvv"vv+vvhGyvv}vv(GOGyvv}vvQvvv=vv?|vv#GyvvMvvWvv>hGyvv=vv;SvvAvv+vvxyvv}vv"vvAvvGvv9JGyvvMvv9QL|vvDvv{
cv%vQGyv}vQGvv>,h|v(GO<v"v9AG}Sv(GQ,hCCv9KGyvJvOGFvu<v9SvAvMvOGe!vTv=v?vv=v+vQI|v#Gyv}v(GO
Gyv=v;SvAv+vwv+v?Gyv}vgv9O@vOh*vQ$v9h!vqv9*v9JGyvMvWv>,|v}v9*vTv9$v~<vAvtvzv+v[vv}v+v?$vPgGyv}v(GO
p,|GQiGy"q9*9J.

@vvwvv(fGyvv}vv(GOGyvv}vvQvvv=vv?|vv#GyvvMvvWvv>hGyvv=vv;SvvAvv+vvxfvv}vv(|vv9
k

Csvv{Yvv;<vv?|vv#GyvvMvvWvv>
hyvv%vv9|vvtvv9h|vv?Csvv{,E:C!vv%vv9fvv9OI|vvtvv9h|vv?yvvzvvAvvgvvq

q
vv#hyvv%vvGvv(eGyvvJvvWvvQGJ.C|qvv9|vvtvv9h|vvAvv%vv9

yvzvJvQ*vupv%v,|v}v9Cvzv?yv}vtv9h|v?GyvMvWv>PjGyvwvDv9pv?!vqvTv%v9,E:C!v&@v~q@vJvTv+v"v%v9<v{OLv9d
|vvDvv=vvavv9JGyvvzvv%vv>hGyvvOLvv9fpvv,@vvQvvv+vv=vv%vv9CCvv"vv9Afvv}vvzvv+vv?GyvvAvvZvv"vv+vvh.h*vvAvv~@vvZvv"vv+vvh$vvPgGyvv}vv(GO
fvv9OI<vv9yvvzvv(fGyvvQ|vv9OjChGyvv=vv"vv,yvvzvvAvvtvvzvv+vv{|vv#BCvv9Q<vv%vv(JGyvvzvv(f.C|qvv9GyvvJvvQvvv?GyvvJvvQGQ*vv?
y%PgGy}(GOp%,v=+QIhyPG|#Gy]QhQjGSAMOGep(GY{@}OO|"9S=?.
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Gyw(Q*9f

Gyvvvwvvv(Q*vvv9f(Corian)fvvv=vvv9QIfvvv#|vvv9OI|vvvQvvvv=vvv?|vvv#|vvv(GO|vvvgvvvO!vvv+vvv?_vvv=vvv+vvvgvvv+vvv?hCYvvv=vvvjvvv?
h<v(yv+v}v+vQG}vvQ*vzv+vx,GyvAv,@vGv}vh|vgkv9 !vAv9L|v9OIsv9Sv+v?hPGJO*v}v(|v?fv9yv+v?,h@vAv(pvQ
<vvv}vvvGvvv}vvv(fvvv?hGSvvvgvvv?|vvv#G}yvvv(Gf.h*vvvAvvvzy

q
vvvr@vvvQvvvv+vvv=vvv%vvv9Gyvvv"vvv}vvv(PFvvv,|vvv#33%|vvv#<vvv(yvvv+vvv}vvv+vvvQ

G}vvvQ*vvzvv+vvx,h67%|vv#Cvv;Cvv,$vv+vvOQGJG}yvv(|vv"vv+vv(e.hvvvDvv+vvQG
k

|vv9*vvTvvAvvMvvOe$vvPGGyvv}vv"vvAvvH
GyvMv9Upv,Gyv}vav9<vN,hpv,Svav(M_v9h:JGyvgv}v{G}LvQi}!v&*v}vwv#Yv=qv&<vzVvwv9d
|vgvt

q
vOI@vGv}vh<vWvwv{iv+vQhG\vKpv,hIvOGJ|v"vqvQOI<vzSv9S|v#Gyv=v;SvAv+vxGyv}vQvv>.
h@vvvvAvvvvQGhMSvvvv}vvvv9vvvvv?Gyvvvvwvvvv(Q*vvvv9f|vvvv9<vvvv+vvvv#6Eyvvvv)19mm,h@vvvvZvvvv{C<vvvvgvvvv9OG}yvvvv(GMEyvvvv)

930x3650 mm.

Gy}(GOGy=;SA+w?Gy"9sz?yz](A

yvtvO@v~q@vav(*vQ|vGv}v(fv?|v#Gyv}v(GOGyvJvTv9Sv?yv~yv(GfhGyv]v(A,hPyvx|v#_vQ*vu
_vv}vvQ|vvZvvqvv(pvv?|vv#Gyvvtvv"vv(GJGyvv=vv;SvvAvv+vvwvv+vv?Gyvv"vv9svvzvv?yvvzvv]vv(Apvv,_vv=vvtvv?CSvv9S@vvJvvAvv+vv?|vv#
GyvvMvvQSvv9!vv?Ch<vv(yvv+vv}vv+vvQG}vvvQ*vvzvv+vvx.h@vvtvv(evvv{svv"vv9I|vv#Gyvvtvv"vv(GJGyvv"vv9svvzvv?yvvzvv]vv(A<vvgvv}vv{
*vvWvv=vv&fvv}vv{G}yvv+vv9aGyvv]vv(Fvv+vv?<vvJvv+vvE@vvGvv}qvvhGyvv]vv(AChGyvvdvv{|vv#CIvvOGyvvavvQpvv+vv#h@vv"vvtvvzvv&
Eyvv)GyvvavvQaG6LvvQ,|vv}vv9*vv(y

q
vvOh|vv+vv]vv9

k
h@vvgvvAvv+vv}vv9

k
fvvzvv)GyvvAvv(Gyvv,.h$vvPG*vv(yvvOCCvvQ@vv}vv(L

\vvv(Fvvv,fvvv"vvvO|vvv9*vvv}vvvQVvvv,A|vvv9Ch\vvv(Afvvvzvvv)GyvvvTvvvavvvK.hhpvvvtvvv9
k

yvvvzvvvavvv=vvvtvvv?GyvvvAvvvJvvvAvvv+vvv?*vvv}vvvwvvv#
GSvvvvAvvvvMvvvvOGe$vvvvPgGyvvvv}vvvv9OIvvvvv=vvvv;Wyvvvv~Q\vvvv+vvvv9J,hvvvvvGvvvvOQGf,hvvvvvtvvvv(G_vvvvh,hvvvvv(GFvvvv%vvvv9J
yvvzvv}vv=vv9!vv,,ChCSvvavvKyvvzvvavv9h:J.pvv,vvv{Ivv9yvv?@vvAvv~qQD*vv?GyvvTvvavvK|vvAvvGvv9h<vv9

k
|vvhIvvQvvv?

GyvvvGvvvTvvv~Ch|vvvh@vvvjvvv+vvvQGJVvvvOIGyvvv]vvv(AhGyvvvzvvv(f,h*vvv}vvvwvvv#Cf@vvvwvvv(fGyvvv(IvvvOGJ<vvv;_vvv9J

|qQOIChCy(GMv=+QIh@A(pQ<}G(f?|#G}y(GfGy}g+9Q*?ChIT>Gyaz>.

G}p;eGy=;SA+w+?Gy}Aj+QIGyz(f

@vvAvvTvv=qvv>G}pvv;eGyvv=vv;SvvAvv+vvwvv+vv?|vvROhFvv?Gyvvzvv(f(Dichroic)<vvAvvjvv+vv+vvQGyvvzvv(fGyvv}vvQGsvv>
hOQFvv?GyvvAvvgvvAvv+vv~@vv=vvgvv9

k
yvv}vvwvv9fGyvv}vvQGsvv=vv?hvvvPyvvx:@vvGvv9ghVvvOI|vvZvvOQ\vv(A.pvvgvvzvv)Svv=vv+vv{

Gyvv}vvDvv9d@vv=vvOdYvvqvv+vvJvv?|vvROhFvv?Gyvvzvv(fyvv(!vv%vv9<vv+vv#G}Lvv]vvQhGyvvP$vv=vv,hGyvv=vvQ@vvtvv9yvv,hCLvvQi
@vvvv=vvvvOyvvvv&<vvvv+vvvv#G}QFvvvv(G!vvvv,hG}RQb.h*vvvv}vvvvwvvvv#GSvvvvAvvvvMvvvvOGe$vvvvPgG}pvvvv;eyvvvvGvvvvgvvvv{Gyvvvvjvvvv;a
GyM9QF,ChGy=+8?GyOGLz+?yz}=9!,@=Oh!Wa?.

h*vv}vvwvv#yvv~Yvv=vvjvv?Gyvv}vvAvv=vvOqyvv?Gyvvzvv(fpvv,Cyvv(GMG vvvTvv9A|vv#Gyvv=vv;SvvAvv+vvxGyvv}vvTvvz
q
vvK

<vv9}yvv+vv9aCf@vv=vvOdyvv(!vv%vv9|vvhOQFvv?GyvvJvvQGQI,|vv}vv9*vvTvv}vvKyvvzvv=vv"vv9A<vv9:SvvAvvGvv9<vv?<vvZvvQ*vv9
k
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yvvvvOQFvvvv?GyvvvvJvvvvQGQIpvvvv,GyvvvvMvvvv9QL.h*vvvvAvvvv~EOLvvvv9dGyvvvvZvvvv=vvvv9ZGyvvvvtvvvv9<vvvv{yvvvvAvvvv=vvvvO*vvvv{yvvvv(!vvvv&IvvvvQGQ*vvvv9
k

(Thermochromic Pigment)pvv,Cyvv+vv9aGyvv"vv(GIhpvv,Gyvv}vvgvvavvrGyvv%vv;|vv,:vvvAvvTvv9HCvvv=vvQ
sOQ|#GyAzC+Q.

Ef9OI@Oh*QGy}(GOGy=;SA+w+?

COqi@vRG*vOGSvAvMvOGeGyv}v(GOGyv=v;SvAv+vwv+v?pv,Iv+v9@v"v9Gyv+v(|v+v?Eyv)svzvu<vWvzfGyvAvQGvv~
Gyvwv=v+vQyvzv"vqv9*v9J,hGyvPj*v}vwv#Ivz

q
v&pvtvb<v{fv9OI@vOh*vQhGSvgv?Gyv"vav9b.h*vAvJvz

q
v{GyvwvDv+vQ

|vv#Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?<vv=vvbApvv,|vvavv9|vvQGyvv"vvqvv9*vv9J}f|vvgvvdvv}vv%vv9*vvgvvAvv}vvOfvvzvv)|vv"vvAvvGvv9J
GyZ"9f9JGy=AQhv+}+9F+?,p+"=j,fOe$OQ$PGGy}ZOQGy}JOhO.

hsvvvvvvO@vvvvvv"vvvvvv9hdGyvvvvvv}vvvvvvgvvvvvv+vvvvvv9Q(BS EN 15343: 2007)svvvvvv]vvvvvv+vvvvvv?Efvvvvvv9OI@vvvvvvOh*vvvvvvQGyvvvvvv}vvvvvv(GO
Gyvvvv=vvvv;SvvvvAvvvv+vvvvwvvvv+vvvv?.vvvvv}vvvv9@vvvvZvvvvrGyvvvv"vvvvWvvvvQI(DDCEN/TS 14541: 2007)GSvvvvAvvvvMvvvvOGeGyvvvv}vvvv(GO
Gyvv}vvTvvAvvgvv}vvzvv?|vvDvv{(PVC-U)hGyvv=vv(yvv,<vvQh<vv+vvzvv+vv#hGyvv=vv(yvv,E*vvAvv+vvzvv+vv#pvv,Yvv"vv9fvv?G}!vv9<vv+vv>.
h*vvtvv9QHGSvvAvvMvvOGeGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?pvv,Gyvv=vvzvvOGfG}hQh<vv+vv?!vvJvv(Gyvvvvvv44|vvzvv+vv(f_vv#
Svv"vv(*vv9

k
,vvv}vv9CfCvvvDvvQ|vv#!vvZvvr|vv9*vvTvvAvv%vvzvvx|vv#Gyvvvvvv(PVC)*vvgvv(Oyvvzvv}vv"vvAvvGvv9JGyvvMvv9Yvv?

<vvZvv"vv9fvv?Gyvv=vv"vv9A.h@vvgvv(O|vvgvvdvv~|vv(GOGyvv=vv"vv9A$vvPgEyvv)Gyvv}vvtvv9_vvhGyvv}ovvWvvwvvzvv?<vvWvvwvv{QFvv+vvTvv,
yvvvZvvv"vvv9fvvv?Gyvvv"vvv(GpvvvP.hIvvv9yvvv+vvv9

k
pvvv,ChQh<vvv9*ovvvgvvv9O@vvvOh*vvvQCvvvvDvvvQ|vvv#50%|vvv#!vvvqvvv9*vvv9J|vvvtvvv9_vvvh

Gyvv"vv(GpvvP(56,000_vv#pvv,Gyvvgvv9e)h_vvJvv"vv%vv9Eyvv)Ivv=vv+vv=vv9J fvv9OI<vvDvvtvv%vv9.h*vv}vvwvv#Efvv9OI
@vvOh*vvQ|vvgvvdvv~Gyvvvvvv(PVC-U)CvvvDvvQ|vv#fvvWvvQ|vvQGJ|vv#OhfLvvTvv9QI|vv%vv}vv?pvv,Lvv(GYvv&
Gyq+R*9F+?,|}9*ga+&f}QG

k
_(*;

k
|JA};

k
.

vvv}vv9*vv}vvwvv#Efvv9OI@vvOh*vvQGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv(Sqvvh|vv#_vvQ*vvuG:SvvAvvMvv;UGyvv}vvP*vv>
pvv,|vv9OIyvv%vv9|vvdvv%vvQGyvvMvvWvv>hGyvvwvvDvv+vvQ|vv#LvvZvv9FvvZvv&.h*vv}vvwvv#Efvv9OI@vvOh*vvQsvv(GQ*vvQGyvvvvvv

(PVC)Eyv)C!v9<v+v><v;SvAv+vwv+v?<v=vDvtv%v9<vWvwv{|vWvAvQc|vh(PVC)FvO*vO*vAv(\vhvvtvWvQI
L9QF+?hOGLz+?p(b!(GI|#Gyvvvv(PVC)Gy}g9O@Oh*Qg.

h|vvhPyvvxpvv{fGyvvgvvO*vvO|vv#Gyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?Gyvv}vvgvv9O@vvOh*vvQ$vv9*vvWvvw
q
vv{|vvtvv9h|vv?

|vMvqv]v?yvzvAvJvz
q
v{!vAv+vGv?pvtvOGfGyv}vDv=vAv9JCCv"v9AEfv9OIGyvAvZv"v+vh,hyvPGpv{f$vPgGyv}v"vAvGv9J

@vvMvvqvvu<vv=vvzvv(ZGyvv}vvgvv9*vv+vvQGyvvAvvtvv"vv+vv?hGyvvAvv,@vvgvv(Ofvv9OIyvvzvvGvv(OIGyvvAvv,@vvAvvJvvtqvvu<vv9yvv}vv(GOGyvvGvvO*vvOI
<O:

k
|#Gy}(GA|?|hGy%Oa.

h*v}vwv#GyvAvgvQqafvzv)|vgvdv~Gyv"vqv9*v9JGyv=v;SvAv+vwv+v?Gyv}v"vRyv+v?|v#Lv;dQ|v(REfv9OI
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GyvvAvvOh*vvQ(GyvvWvvwvv{10.17)hGyvvAvv,@vv"vvtvvTvv~Eyvv)Svv=vvgvv?CYvv"vv9a:Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#@vvQpvvAvv9:J
(PET-1),Gyv=v(yv,E*vAv+vzv+v#Gyvgv9yv,GyvwvDv9pv?(HDPE-2),<v(yv,pv+v"v+v{vvzv(Q*vO(PVC-3),

<vv(yvv,E*vvAvv+vvzvv+vv#Gyvv}vv"vvMvvqvv̂GyvvwvvDvv9pvv?(LDPE-4),Gyvv=vv(yvv,<vvQh<vv+vvzvv+vv#(PP-5),Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#
(PS-6)h<vvv9svvv,Gyvvv}vvv(GOGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?(7).h<vvvgvvv}vvvzvvv+vvv9JpvvvZvvv{|vvv"vvv9Svvv=vvv?*vvv}vvvwvvv#@vvvJvvvtvvv+vvvu

|vTvAv(*v9J|vJvTqv"v?|v#Efv9OIGyvAvOh*vQ<vO:
k

|v#GyvQ|v,pv,Gyv}vav9|vQ.h*vGvQjIv9yv+v9
k

Efv9OI

@Oh*Q<g^!q9*9JGyt(GQ*QGy=;SA+w+?Gy}"Ry+?p,|(GOfRdyza(G<uGygz(*?.

LW>Gy=;SA+xGy}g9O@Oh*Qg
@

o
vtva

q
vhGyv"vqv9*v9JGyv}v"vRyv+v?Gyv=v;SvAv+vwv+v?Gyv}vMvzv(_v?Eyv)Qsv9FvuYvjv+vQI,h*vAv~qYv%vQ$v9

fvzv)GyvOQFv?200|v8v(*v?,pvAvAvJv(qdEyv)Sv9Fv{yvRLQ|v9Oj*vAv~qYv=v&pv,sv(Gyv> !vAv9L
fvv"vv9YvvQ<vv"vv+vv(*vv?.hsvvO@vv~qGSvvAvvMvvOGeGyvv}vv"vvAvvH(<vv(yvv,hhO(Polywood))pvv,Esvv9|vv?FvvTvvQ
Lvvvqvvv+vvvr<vvvavvv(d7,5mh<vvvavvv9svvv?@vvvJvvv}qvvv{@vvvTvvv9hj30_vvv"vvv9

k
pvvv,C|vvv+vvvQvvvv9.h@vvv~GSvvvAvvvMvvvOGe
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STANDARDS

BS 476 Fire tests on building materials:

Part 4: 1970 Non-combustibility test for materials.

Part 6: 1989 Method of test for fire propagation for products.

Part 7: 1997 Classification of the surface spread flame of products.

BS 743: 1970 Materials for damp-proof courses.

BS 1254: 1981 Specification for WC seats (plastics).

BS ISO 1382: 2008 Rubber. Vocabulary.

BS 3012: 1970 Low and intermediate density polythene sheet for general
purposes.

BS 3757: 1978 Specification for rigid PVC sheet.

BS 3837-1: 2004 Expanded polystyrene boards. Boards and blocks manufac-
tured from expandable beads.

BS 3953: 1990 Synthetic resin bonded woven glass fabric laminated sheet.

BS 4023: 1975 Flexible cellular PVC sheeting.

BS ISO 4097: 2007 Rubber, ethylene-propylene diene (EPDM). Evaluation
procedure.

BS 4154 Corrugated plastic translucent sheets made from thermosetting
polyester resins (glassfibre reinforced):

Part 1: 1985 Specification for material and performance requirements.

Part 2: 1985 Specification for profiles and dimensions.

BS 4203 Extruded rigid PVC corrugated sheeting:

Part 1: 1980 Specification for performance requirements.

Part 2: 1980 Specification for profiles and dimensions.

BS 4213: 2004 Cisterns for domestic use.

BS 4514: 2001 Unplasticized PVC soil and ventilating pipes, fittings and
accessories.

BS 4592-6: 2008 Industrial flooring and stair treads. Glass reinforced plastics
(GRP).

BS 4607 Non-metallic conduit fittings for electrical installations:

Part 1: 1984 Specification for fittings and components.

Part 5: 1982 Specification for rigid conduits.

BS 4660: 2000 Thermoplastics ancilliary fittings for below ground drainage.

BS 4840 Rigid polyurethane (PUR) foam in slab form:
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Part 1: 1985 Specification for PUR foam for use in transport containers.

Part 2: 1994 Specification for PUR foam for use in cold rooms and stores.

BS 4841 Rigid polyisocyanurate (PIR) and polyurethane (PUR) products for
building end-use applications:

Part 1: 2006 Laminated insulation boards.

Part 2: 2006 Thermal insulation for internal wall linings and ceilings.

Part 3: 2006 Roofboard thermal insulation under bituminous built up roofing
membranes.

Part 4: 2006 Roofboard thermal insulation under non-bituminous single-ply
roofing membranes.

Part 5: 2006 Thermal insulation for pitched roofs.

Part 6: 2006 Thermal insulation for floors.

BS 4901: 1976 Plastics colours for building purposes.

BS 4962: 1989 Specification for plastic pipes and fittings for use as subsoil field
drains.

BS 4965: 1999 Specification for decorative laminated plastics sheet veneered
boards and panels.

BS 4991: 1974 Specification for polypropylene copolymer pressure pipe.

BS 5051: 1988 Bullet-resistant glazing. Specification for glazing for interior use.

BS 5241 Rigid polyurethane (PUR) and polyisocyanurate (PIR) foam when
dispensed or sprayed on a construction site:

Part 1: 1994 Specification for sprayed foam thermal insulation applied
externally.

Part 2: 1991 Specification for dispensed foam for thermal insulation or
buoyancy applications.

BS 5254: 1976 Polypropylene waste pipe and fittings.

BS 5255: 1989 Thermoplastics waste pipe and fittings.

BS 5391 Acrylonitrile-butadiene-styrene (ABS) pressure pipe:

Part 1: 2006 Specification.

BS 5608: 1993 Specification for preformed rigid urethane (PUR) and
polyisocyanurate (PIR) foams for thermal insulation of pipework and
equipment.

BS 5617: 1985 Specification for urea-formaldehyde (UF) foam systems suitable
for thermal insulation of cavity walls with masonry or concrete inner and
outer leaves.

BS 5618: 1985 Code of practice for thermal insulation of cavity walls by filling
with urea-formaldehyde (UF) foam systems.

BS 5955 Plastics pipework (thermoplastics materials):

Part 8: 2001 Specification for the installation of thermoplastics pipes and
associated fittings for use in domestic hot and cold water services and
heating systems.
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BS 6203: 2003 Guide to the fire characteristics and fire performance of expanded
polystyrene materials (EPS and XPS) used in building applications.

BS 6206: 1981 Specification for impact performance requirements for flat safety
glass and safety plastics for use in building.

BS 6515: 1984 Specification for polyethylene dampproof courses for masonry.

BS 6730: 1986 Specification for black polythene pipes up to nominal size 63 for
above ground use for cold potable water.

BS 7291 Thermoplastic pipes and associated fittings for hot and cold water:

Part 1: 2006 General requirements.

Part 2: 2006 Polybutylene (PB) pipes and fittings.

Part 3: 2006 Cross-linked polyethylene (PE-X) pipes and fittings.

BS 7412: 2007 Specification for windows and door sets made from unplasticized
polyvinyl chloride (PVC-U) extruded hollow profiles.

BS 7414: 1991 White PVC-U extruded hollow profiles with heat welded corner
joints for plastics windows: materials type B.

BS 7619: 1993 Specification for extruded cellular unplasticized PVC (PVC-UE)
profiles.

BS 7722: 2002 Surface covered PVC-U profiles for windows and doors.

BS 8203: 2001 Code of practice for installation of resilient floor coverings.

BS 8204 Screeds, bases and in situ floorings:

Part 6: 2008 Synthetic resin floorings. Code of practice.

BS 8215: 1991 Code of practice for the installation of damp proof courses in
masonry construction.

BS ISO 8257 Plastics. Polymethyl methacrylate (PMMA) moulding and
extrusion materials:

Part 1: 1987 Designation.

Part 2: 2007 Preparation of test specimens and determination of properties.

BS ISO 10840: 2008 Plastics. Guidance for the use of standard fire tests.

BS ISO 18225: 2007 Plastics piping systems. Multilayer piping systems for
outdoor gas installations.

pr BS ISO 22621: 2008 Plastics piping systems for the supply of gaseous fuels.

BS ISO 23559: 2007 Plastics. Film and sheeting. Guidance on the testing of
thermoplastic films.

BS EN 198: 2008 Sanitary appliances. Baths made from cross-linked cast acrylic
sheets.

BS EN 438 High-pressure decorative laminates. Sheets based on thermosetting
resins:

Part 1: 2005 Introduction and general information.

Part 2: 2005 Determination of properties.

Part 3: 2005 Classification and specifications. Less than 2mm thick.

Part 4: 2005 Classification and specifications. Thickness 2mm and greater.
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Part 5: 2005 Flooring grade less than 2mm thick.

Part 6: 2005 Exterior grade of thickness 2mm or greater.

Part 7: 2005 Composite panels for internal and external wall and ceiling finishes.

Part 8: 2009 Classification and specifications for design laminates.

BS EN 607: 2004 Eaves gutters and fittings made of PVC-U. Definitions,
requirements and testing.

BS EN 1013 Light transmitting profiled plastic sheeting for single skin roofing:

Part 1: 1998 General.

Part 2: 1999 Glass fibre reinforced polyester (GRP).

Part 3: 1998 Polyvinyl chloride (PVC).

Part 4: 2000 Polycarbonate (PC).

Part 5: 2000 Polymethyl methacrylate (PMMA).

BS EN 1329 Plastics piping systems for soil and waste discharge - unplasticized
PVC-U:

Part 1: 2000 Specification for pipes, fittings and the system.

DD ENV Part 2: 2001 Guidance for the assessment of conformity.

BS EN 1401 Plastics piping systems for non-pressure underground drainage and
sewerage. Unplasticized polyvinyl chloride (PVC-U):

Part 1: 1998 Specification for pipes, fittings and the system.

DD ENV Part 2: 2001 Guidance for the assessment of conformity.

Part 3: 2001 Guidance for installation.

BS EN 1451 Plastics piping systems for soil and waste discharge. Polypropylene
(PP):

Part 1: 2000 Specification for pipes, fittings and the system.

DD ENV Part 2: 2001 Guidance for the assessment of conformity.

BS EN 1452 Plastics piping systems for water supply. Unplasticized polyvinyl
chloride (PVC-U):

Part 1: 2000 General.

Part 2: 2000 Pipes.

Part 3: 2000 Fittings.

Part 4: 2000 Valves and ancillary equipment.

Part 5: 2000 Fitness for purpose of the system.

DD ENV Part 6: 2002 Guidance for installation.

DD ENV Part 7: 2001 Guidance for the assessment of conformity.

BS EN 1455 Plastics piping systems for soil and waste discharge. ABS:

Part 1: 2000 Specification for pipes, fittings and the system.

BS EN 1456 Plastic piping systems for buried and above ground drainage.
Unplasticized polyvinyl chloride (PVC-U):

Part 1: 2001 Specifications for piping components and the system.

DD CEN/TS Part 2: 2003 Guidance for the assessment of conformity.

BS EN 1462: 2004 Brackets and eaves gutters.
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BS EN 1519 Plastics piping systems for soil and waste discharge. Polyethylene
(PE):

Part 1: 2000 Specification for pipes, fittings and the system.

DD ENV Part 2: 2001 Guidance for the assessment of conformity.

BS EN 1565 Plastics piping systems for soil and waste discharge. Styrene
copolymer blends:

Part 1: 2000 Specification for pipes, fittings and the system.

DD ENV Part 2: 2001 Guidance for the assessment of conformity.

BS EN 1566 Plastics piping systems for soil and waste discharge. Chlorinated
polyvinyl chloride (PVC-C):

Part 1: 2000 Specification for pipes, fittings and the system.

DD ENV Part 2: 2001 Unplasticized polyvinyl chloride (PVC-U).

BS EN 1796: 2006 Plastics piping systems for water supply. Glass reinforced
thermosetting plastics (GRP) based on unsaturated polyester resin (UP).

BS EN 1873: 2005 Prefabricated accessories for roofing. Individual rooflights of
plastics.

BS EN ISO 1873 Plastics. Polypropylene moulding and extrusion materials:

Part 1: 1995 Designation system and basis for specification.

Part 2: 2007 Preparation of test specimens and determination of properties.

BS EN ISO 5999: 2007 Flexible cellular polymeric materials. Polyurethane for
load-bearing applications. Specifications.

BS EN ISO 7391 Plastics. Polycarbonate (PC) moulding and extrusion
materials:

Part 1: 2006 Designation system and basis for specifications.

Part 2: 2006 Preparation of test specimens.

BS EN ISO 8986 Plastics. Polybutene (PB) moulding and extrusion materials:

Part 1: 1999 Designation system and basis for specification.

Part 2: 1996 Preparation of test specimens and determination of properties.

pr EN ISO 11295: 2008 Guidance on the classification and design of plastics
piping systems used for renovation.

pr EN ISO 11296: 2008 Plastics piping systems for the renovation of
underground non-pressure drainage networks.

prENISO 11298: 2008 Plastics piping systems for the renovation of underground
water supply networks.

BS EN ISO 11542 Plastics. Ultra high molecular weight polyethylene (PE-
UHMW) moulding and extrusion materials:

Part 1: 2001 Designation system and basis for specification.

Part 2: 1998 Preparation of test specimens and determination of properties.

BS EN ISO 12086 Plastics. Fluoropolymer dispersions and moulding and
extrusion materials:

Part 1: 2006 Designation system and basis for specification.
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Part 2: 2006 Preparation of test specimens and determination of properties.

BS EN 12200 Plastics rainwater piping systems. Unplasticized polyvinyl chloride
(PVC-U):

Part 1: 2000 Specification for pipes, fittings and the system.

DD CEN/TS Part 2: 2003 Guidance for the assessment of conformity.

BS EN 12201 Plastics piping systems for water supply. Polyethylene (PE):

Part 1: 2003 General.

Part 2: 2003 Pipes.

Part 3: 2003 Fittings.

Part 4: 2001 Valves.

Part 5: 2003 Fitness for purpose of the system.

DD CEN/TS Part 7: 2003 Guidance for the assessment of conformity.

BS EN 12224: 2000 Geotextiles and geotextilesrelated products. Resistance to
weathering.

BS EN 12225: 2000 Geotextiles and geotextilesrelated products. Microbiological
resistance.

BS EN 12608: 2003 Unplasticized polyvinyl chloride (PVC-U) profiles for the
fabrication of windows and doors.

DD CEN/TS 12666: 2005 Plastics piping systems for non-pressure underground
drainage. Polyethylene (PE). Guidance for the assessment of conformity.

BS EN 13162: 2008 Thermal insulation products for buildings. Factory made
mineral wool (MW) products. Specification.

BS EN 13163: 2008 Thermal insulation products for buildings. Factory made
products of expanded polystyrene (EPS). Specification.

BS EN 13164: 2008 Thermal insulation products for buildings. Factory made
products of extruded polystyrene foam (XPS). Specification.

BS EN 13165: 2008 Thermal insulation products for buildings. Factory made
rigid polyurethane foam (PUR) products. Specification.

BS EN 13166: 2008 Thermal insulation products for buildings. Factory made
products of phenolic foam (PF). Specification.

BS EN 13167: 2008 Thermal insulation products for buildings. Factory made
cellular glass (CG) products. Specification.

BS EN 13168: 2008 Thermal insulation products for buildings. Factory made
wood wool (WW) products. Specification.

BS EN 13169: 2008 Thermal insulation products for buildings. Factory made
products of expanded perlite (EPB). Specification.

BS EN 13170: 2008 Thermal insulation products for buildings. Factory made
products of expanded cork (ICB). Specification.

BS EN 13171: 2008 Thermal insulating products for buildings. Factory made
wood fibre (WF) products. Specification.

BS EN 13172: 2008 Thermal insulating products. Evaluation of conformity.
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BS EN 13244 Plastics piping systems for buried and above-ground pressure
systems for water. Polyethylene (PE):

Part 1: 2002 General.

Part 2: 2002 Pipes.

Part 3: 2002 Fittings.

Part 4: 2002 Valves.

Part 5: 2002 Fitness for purpose of the system.

Part 7: 2003 Guidance for the assessment of conformity.

BS EN 13245 Plastics. Unplasticised polyvinyl chloride (PVC-U) profiles for
building applications:

Part 1: 2004 Designation of light coloured profiles.

Part 2: 2008 PVC-U and PVC-UE profiles for internal and external wall and
ceiling finishes.

BS EN 13476 Plastic piping systems for non-pressure underground drainage and
sewerage systems. Structured wall piping systems:

Part 1: 2007 General requirements.

Part 2: 2007 Specifications for pipes and fittings. Type A.

Part 3: 2007 Specifications for pipes and fittings. Type B.

DD CEN/TS Part 4: 2008 Guidance for the assessment of conformity.

BS EN 13566: 2002 Plastics piping systems for renovation of underground
drainage networks.

BS EN 13598 Plastics piping systems for nonpressure underground drainage and
sewerage. Unplasticized polyvinyl chloride (PVC-U), polypropylene (PP)
and polyethylene (PE):

Part 1: 2003 Specification for ancillary fittings.

Part 2: 2009 Specification for manholes and inspection chambers.

BS EN 14364: 2006 Plastics piping systems for drainage and sewerage. Glass-
reinforced thermoplastics thermoplastics (GRP) based on unsaturated
polyester (UP) resin. Specification for pipes.

BS EN 14408: 2004 Plastic piping systems for the renovation of underground
gas networks.

BS EN 14409: 2004 Plastic piping systems for the renovation of underground
water networks.

DD CEN/TS 14541: 2007 Plastics pipes and fittings for non-pressure
applications. Utilisation of non-virgin PVC-U, PP and PE materials.

DD CEN/TS 14632: 2006 Plastics piping systems for drainage. GRP based on
polyester resin (UP).

BS EN 14693: 2006 Flexible sheets for waterproofing on concrete surfaces.

DD CEN/TS 14758-2: 2007 Plastics piping systems for non-pressure under-
ground drainage. Polypropylene with mineral modifiers (PP-MD).
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BSEN14909: 2006 Flexible sheets for waterproofing. Plastic and rubber damp
proof courses.

BS EN 15012: 2007 Plastics piping systems. Soil and waste discharge systems
within the building structure.

BS EN 15014: 2007 Plastics piping systems. Buried and above-ground systems
for water.

BS EN 15342: 2007 Plastics. Recycled plastics. Characterisation of polystyrene
(PS) recyclates.

BS EN 15343: 2007 Plastics. Recycled plastics. Plastics recycling traceability.

BS EN 15344: 2007 Plastics. Recycled plastics. Characterisation of polyethylene
(PE) recyclates.

BS EN 15345: 2007 Plastics. Recycled plastics. Characterisation of polypropy-
lene (PP) recyclates.

BS EN 15346: 2007 Plastics. Recycled plastics. Characterisation of polyvinyl
chloride (PVC) recyclates.

BS EN 15347: 2007 Plastics. Recycled plastics. Characterisation of plastics
waste.

PD CEN/TR 15438: 2007 Plastics piping systems. Guidance for coding of
products and their intended uses.

DD CEN/TS 15534 Wood plastic composites (WPC):

Part 1: 2007 Test methods for characterisation of WPC materials and products.

Part 2: 2007 Characterisation of WPC materials.

Part 3: 2007 Characterisation of WPC products.

BS EN ISO 15877 Plastics piping systems for hot and cold water installations.
Chlorinated polyvinyl chloride (CPVC):

Part 1: 2003 General.

Part 2: 2003 Pipes.

Part 3: 2003 Fittings.

Part 5: 2003 Fitness for purpose of the system.

Part 7: 2003 Guidance for the assessment of conformity.

BS EN ISO 21003 Multilayer piping systems for hot and cold water installations
inside buildings:

Part 1: 2008 General.

Part 5: 2008 Fitness for purpose of the system.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 404: 1995 PVC-U windows.

BRE Digest 430: 1998 Plastics external glazing.

BRE Digest 440: 1999 Weathering of white external PVC-U.

642



BRE Digest 442: 1999 Architectural use of polymer composites.

BRE Digest 480: 2004 Wood plastic composites and plastic lumber.

BRE Good building guides

GBG 25: 1996 Buildings and radon.

GBG 73: 2008 Radon protection for new domestic extensions and conserva-
tories with solid concrete

ground floors.

GBG 74: 2008 Radon protection for new dwellings. Avoiding problems and
getting it right.

GBG 75: 2009 Radon protection for new large buildings.

BRE Information papers

BRE IP 12/97 Plastics recycling in the construction industry.

BRE IP 7/99 Advanced polymer composites in construction.

BRE IP 8/01 Weathering of plastics pipes and fittings.

BRE IP 12/01 Hot air repair of PVC-U profiles.

BRE IP 2/04 Wood plastic composites: market drivers and opportunities in
Europe.

BRE IP 8/08 Determining the minimum thermal resistance of cavity closers.

BRE Reports

BR 274: 1994 Fire safety of PTFE-based materials used in building.

BR 405: 2000 Polymer composites in construction.

ADVISORY ORGANISATIONS

British Laminated Fabricators Association, 6 Bath Place, Rivington Street,
London EC2A 3JE, UK (020 7457 5025).

British Plastics Federation, 6 Bath Place, Rivington Street, London EC2A 3JE,
UK (020 7457 5000).

British Rubber Manufacturers’ Association Ltd., 6 Bath Place, Rivington Street,
London EC2A 3JE, UK (020 7457 5040).
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SvvvJvvv>GyvvvRFvvv9L<vvvTvvvQfvvv?fvvv9yvvv+vvv?<vvvTvvv}vvv9vvvv?@vvvtvvv9QH9|vvv+vvvwvvvQh|vvvAvvvQ.@ovvvjvvva

q
vvv)<vvvgvvvO$vvv9G}yvvv+vvv9a
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IvvvTvvv>Gyvvvtvvv+vvv9S,h@
o
vvvJvvvRvesvvv=vvv{yvvvq

q
vvv%vvv9Ivvv(d|vvvzvvvqvvv9a|vvvgvvvO!vvv,.h|vvv#Cvvv~@vvvTvvvAvvvgvvv}vvv{vvvvgvvvwvvv?

G}yv+v9aGyvRFv9Fv+qv?vvJvZv9FvQ|vTvAv}vQI,Chvvzyv+v9a|vGvOhyv?|vqvw
q
vwv?@v~@vtvav+vgv%v9<vz_v(Gd

@vvvAvvvQGhM<vvv+vvv#20h50mm.*vvv}vvvwvvv#@vvvJvvv(*vvv{yvvvq
q
vvv9JG}yvvv+vvv9aGyvvvRFvvv9Fvvv+qvvv?Eyvvv)IvvvZvvv9FvvvQ

|"T(F?,h*}w#@Ww+{G}y+9aGy}GOhy?Gy}ta
q
g?<;Yuf](j.

Gy=;SA+xGy}Tz
q

K<9}y+9aGyRF9F+q?
*vvgvvOqQG@vv"vvHGyvv=vv(yvv+vvTvvAvvQGyvv}vv9OqIGyvv}vvgvv+vv9Q*qvv?G}Svv9Syvvzvv=vv;SvvAvv+vvxGyvv}vvTvvz

q
vvK<vv9}yvv+vv9a,

<vvv9yvvvQivvv~|vvv#E|vvvwvvv9!vvv+vvv?GSvvvAvvvgvvv}vvv9dQG@vvv"vvvGvvv9JCLvvvQi@vvvAvvvZvvvz
q
vvv>IvvvQGQ*vvv9

k
|vvv"vvv%vvv9Gyvvvqvvv+vvv"vvv(yvvv+vvvx

(Phenolic)hG *vv=vv(vvvTvv,hGyvv=vv(yvv,*vv(Q*vvDvv9f.h@
o
vvTvvAvvgvv}nvv{G}yvv+vv9aGyvvRFvv9Fvv+qvv?pvv,|vvgvvdvv~

GyvvvAvvvavvv=vvv+vvvtvvv9Jvvvvzvvvq
q
vvv9J|vvvTvvvAvvv}vvvQqIChvvvvzSvvv;c|vvvGvvvOhyvvv?|vvvtvvva

q
vvvgvvv?,E:Cf

q
GyvvvJvvvZvvv(dfvvvzvvv)

|vvv"vvvAvvvGvvv9Jpvvv9Fvvvtvvv?Gyvvv}vvvtvvv9h|vvv?*vvvAvvv~<vvv9SvvvAvvvgvvv}vvv9dG}yvvv+vvv9aGyvvvRFvvv9Fvvv+qvvv?Gyvvv}vvv"vvvTvvv(Fvvv?hG}yvvv+vvv9a
Gyvv}vvZvvqvv(pvv?<vv9@vvGvv9ghGIvvO.h@vvAvvQGhM!vvTvv=vv?G}yvv+vv9aGyvvRFvv9Fvv+qvv?<vvWvvwvv{hGSvvh|vv#20-80%

|vv#Gyvv(Rf<vvJvvTvv>Gyvv}vvtvv9h|vv?Gyvv}vvavvzvv(<vv?.h*vv}vvwvv#@vvJvvtvv+vvuCOGAm|vvJvvT
vvv#<vv9SvvAvvgvv}vv9dCyvv+vv9a

RFv9Fv+qv?|vwvz
q
vqv?CvvDvQ|v#GyvZv"vr(S)PGJGyv}vtv9h|v?hGyv}vgv9|v{Gyv}vQ@vqvgv+v#GyvAv,@vTvAvgv}v{

<vvWvvwvv{QFvv+vvUpvv,Yvv"vv9fvv?Gyvvavv+vvQGf.G}yvv+vv9aGyvv=vvO*vvzvv?PGJ|vvtvv9h|vv?GyvvWvvOG}fvvzvv),@vvWvv}vv{
Gyv=v(yv,CQG|v+vOGJ(Polyaramids),vv9yvwv+vqvzvQhCyv+v9aGyvwvQ<v(f,yvwv#$vPgG}yv+v9aCvvDvQ
vzq?

k
<Ww{v=+Q|#GyRF9L.

(GyWw{11.1)E!A9LCy+9aGyRF9Lvvvv@W=+x,Cy+9a|ta
q
g?,IZ+QI.
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f}z+q?GyAZ"+h

*vvgvvOqE!vvAvv9Lsvv(Gyvv>fvv9yvv+vv?GyvvGvv(OIGSvvAvvDvv}vv9QG
k

|vv%vv}vv9
k

pvv,@vvZvv"vv+vvhCyvv(GMG vvvTvv9A|vv#
Gyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz

q
vvK<vvzyvv+vv9aGyvvRqFvv9L(GRP).h@vvZvv"qvvh$vvPgGyvvtvv(Gyvv>|vv#GyvvMvvWvv>,|vvh

CfGyvqv(:PChGyvGv=v[Gyv}vTvz
q
vK<v9yvRFv9LPG@v&*v}vwv#Cf*ovTvAvgv}v;C*v]v9

k
.h*ovgv9OGSvAvgv}v9d

Gyvvtvv(Gyvv><vvAvvgvvO*vv;J_vvqvv+vvqvv?CIvv+vv9!vv9
k

(vvvJvvWvvQpvvQGZ!vv9pvvPI\vv}vv#hIvvOIFvvOGQ)Cvvv=vvQfvvOO
|vv#Gyvv}vvQqGJyvvAvvMvvqvv+vv̂vvvzvvrG !vvAvv9L.hyvv%vvPG*vv=vvtvv)fvvOOGyvvAvvZvv9|vv+vv~Gyvv}vvMvvAvvzvvqvv?yvvzvvtvv(Gyvv>
}j<"9Ap,GyJOqG}O!),h*}w#Cf*"gwUPyxp,@wQGQGyAZ}+~.

pvv,fvv}vvzvv+qvv?GyvvAvvZvv"vv+vvh,*ovvavvzvv)Gyvvtvv9yvv><vv9yvvR*vvByvv}vv"vvhG:yvvAvvZvv9bhGyvv]vvQqQGyvv}vvQGpvvuyvvzvvTvvavvK

GyvvvMvvv9QFvvv,yvvvz
q
vvv(M.h*ovvvavvv=qvvvu_vvv;AGyvvvGvvv{GyvvvPjSvvv+vvvwvvv(fpvvv,Gyvvv"vvv%vvv9*vvv?GyvvvTvvvavvvKGyvvv}vvvgvvvQqV

yvvvzvvvgvvv(G|vvv{GyvvvGvvv(*qvvv?,<vvvTvvv}vvv9vvvv?!vvv%vvv9Fvvv+vvv?|vvv#25.0Eyvvv)4.0mm.G}|vvvDvvvzvvv?Gyvvv}vvv=vvvw
q
vvvQI|vvv#

Gyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz
q
vvK<vv9yvvRFvv9L|vv#Ohf_vv;Avvv9am|vv#GyvvGvv{svvO@vvGvv(vJh@vvJvv(qyvvBEyvv)

SvavKLvWv#,|vhG!vwvWv9a:Ivuyv~yv+v9aGyvRFv9Fv+qv?;E:Cf
q

_v;AGJGyvGv{GyvJvO*vDv?
CfvavBfv"vO@vav=v+vtv%v9<v9yvTv}v9vv?GyvZvJv+vJv?O*v}v(|v?

k
.*vAv]v}qv#GyvAvZv"v+vhGyv;Ivu|vOq_v=vtv9J

|vv#G}yvv+vv9aGyvvRFvv9Fvv+qvv?hQG@vv"vvHGyvv=vv(yvv+vvTvvAvvQ<vv9yvvTvv}vv9vvv?Gyvv}vvavvzvv(<vv?,h@vvwvv(ffvv9OIE|qvv9yvvq
q
vv9J

|vvvQVvvv(Vvvv?(Sprayed Rovings)ChCyvvv+vvv9pvvv9
k

|vvvGvvvOhyvvv?|vvvtvvva
q
vvvgvvv?(Chopped Strand Mat).

h*vv}vvwvv#EO|vv9LGyvvAvvTvvzvv+vvKhGyvv}vvDvv=vvAvv9Jfvv9OI|vv#G}yvv(|vv"vv+vv(eyvvzvvAvvWvv9<vv&pvv,|vvgvv9|vv;JGyvvAvv}vvOqO,
h*vvv}vvvwvvv#R*vvv9OISvvv}vvv9vvvv?Gyvvv}vvv"vvv9_vvvuGyvvvAvvv,@vvvAvvvavvvz

q
vvv>|vvvtvvv9h|vvv?E\vvv9pvvv+qvvv?|vvv#_vvvQ*vvvufvvv}vvvzvvv+vvv?|vvvOq

Gyvav=vtv9JIvTv>GyvJv9Fv?.*v}vwv#Cf*ovjvz
q
vrGyvgvRdGyvQiv(jGyv=v;SvAv+vwv,yvzvJvZv(dfvzv)

GyvvMvv(GUGyvvJvvQGQ*qvv?Gyvv}vvavvzvv(<vv?.*vv}vvwvv#Cf*vvTvvAvvjvvQbG !vv]vv9LCSvv=vv(fvv+vv#,<vvgvvO$vv9@ovvMvvQL
Gy(IOI|#Gyt9y>,h@WP

q
HI(Gp%9h@A~q@%+8A%9.

GyM(GUGyq+R*9F+q?hGfA=9QGJGyAZ}+~

Ef
q

GLvAv+v9QGyv=v(yv+vTvAvQGyv}vTvz
q
vK<v9yvRFv9L,fvzv)Sv=v+v{Gyv}vDv9dvvzv(MEvvTv9A,*v]vqv,

Fvvv}vvv9yvvv+qvvvAvvv&GyvvvMvvv9Yqvvv?fvvvzvvv)@vvvZvvv}vvv+vvv~Gyvvv=vvv"vvv9A.hEf
q

Gyvvv"qvvvTvvv=vvv?Gyvvv}vvvQ@vvvqvvvgvvv?yvvvzvvv}vvvtvvv9h|vvv?Eyvvv)Gyvvv(Rf
yvvzvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz

q
vvK<vv9yvvRqFvv9L,*vvTvv}vvK<vv9SvvAvvgvv}vv9dhIvvOGJCyvv(GMvvv=vv+vvQI,E:Cf

q
Gyvvtvv+vv(O

fvzv)Gyvwvzvqv?pv,fv}vzv+v?@vZv"v+vhGyvtv(Gyv>@vtvz
q
v{GyvAv"v(qfv9Jpv,G}yv(GMEyv)GyvJvOqG}O!v).

h@vvqvv]
q
vv{Ivv(GaG}yvv(GMhGyvvqvvAvvJvv9JGyvv}vv"vvJvv"vv+vv?yvvAvvMvvqvv+vv̂|vv(G\vvh@vvQvvvRG Fvv%vv9OGJfvv"vvO

GyvvRhG*vv9GyvvJvv9OqIFvvOqG
k
.h*vvAvvavvz

q
vv>|ovvgvv9|vv{GyvvAvv}vvO

q
OGyvvJvvQGQjGyvv}vvQ@vvqvvhyvvzvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz

q
vvK
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<vv9yvvRFvv9L@vvqvvZvv+vv;JOsvv+vvtvv?yvvqvv(GYvv{GyvvJvvQvvv?,hLvvAvv}vv%vv9fvv"vvOGyvv]vvQhQI<vvWvvwvv{|vv;Fvv~
<vv}vvwvv(q!vv9J@vvJvvAvvqvve|vvQh!vvAvv%vv9.pvvqvv,<vvgvv̂GyvvJvv9:J,*vv}vvwvv#Ivv{|vvTvvzyvv?GyvvAvv}vvOqOGyvv}vvQ@vvqvvh
<vvv9SvvvAvvvgvvv}vvv9d$vvv+vvv8vvv9J|vvvWvvvw

q
vvvzvvv?(Profiled Forms)@vvv]vvvqvvv,|vvvtvvv9h|vvv?

k
vvvvPyvvvx.pvvv=vvv%vvvAvvv9fGyvvvzvvv(f

hGYvvvqvvvQGQCyvvv(GMGyvvv=vvv(yvvv+vvvTvvvAvvvQGyvvv}vvvTvvvz
q
vvvK<vvv9yvvvRqFvvv9L*vvv}vvvDqvvv;fEVvvvwvvv9yvvv+qvvv?

k
,E:Cf

q
Gyvvv}vvv"vvvAvvvGvvv9J

GyvJvO*vDv?Gyv}vRhqOI<vJv}v9*v?|v#G}Vvgqv?pv(bGyv=v"vqvTvGv+v?CvvDvQCv=v9@v9
k

pv,Gyvzv(f.fv}v(|v9
k

@vgvO
q

G !vv%vv9AGJGyvv}vvMvvWvv"vv?svvzvv+vv;
k

CvvvDvvQO*vv}vv(|vv?
k

|vv#Gyvv}vvzvvTvv9Afvv"vvOGyvvAvvgvvQqV}Vvvgqvv?GyvvWqvv}vvU
Gyvv}vv=vv9VvvQI.*vv}vvwvv#@vvZvv"vv+vvhGyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz

q
vvK<vv9yvvRqFvv9L<vv{\vv9pvv9J|vvtvv9h|vv?yvvzvvJvvQ*vvu,

pvvzvvQG@vv"vvGvv9JGyvvqvv+vv"vv(yvv+vvx|vv+qvvRIGyvvtvv9<vvzvv+vv?Gyvv}vv"vvMvvqvv]vv?yvv;IvvAvvQGbh:!vv=vvgvv9Cvv9JGyvvOqLvv9f.*vvJvv(d
GyvRqIvrGyvav(*v{G}|vOOhfGSvAvgv}v9dGyv=v(yv+vTvAvQGyv}vTvz

q
vKyvzvRqFv9Lvv}v9OqIIv}qv9yv?,<v9yvQiv~

|vv#Cf
q

Gyvv=ovv"vv)PGJGyvvavv9<vvuGyvv(GIvvOChGyvv(IvvOGJGyvv}vvAvv"vvtqvvzvv?PGJGyvva
q
vv9<vvtvv+vv#,hGyvv}vv}vvQqGJ

Gyvv=vv"vv+vv(*vv?Gyvv}vvTvvtvv(pvv?Gyvvgvv9yvv+vv?,vvvDvv+vvQG
k

|vv9@
o
vv=vv"vv)|vv#$vvPgGyvv}vv9OqI.h*vvgvvOqGyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz

q
vvK

<v9yvRqFv9L|vtv9h|v9
k

yvzvAvMvQ*v>,h*v}vwv#Cf*vZvq
q
vK<vWvwv{vv9amyv+vwv(f|vtv9h|v9

k
yvzvQqYv9U,

pvvgvv"vvO|vv9*vvAvvavvz
q
vv>G}|vvQCf*vvwvv(fvvv;GyvvTvvavvJvv+vv#|vvwvvWvv(pvv+vv#,*vv}vvwvv#vvv=vvUGyvv}vv9OqI<vv+vv#

VaQjGy}w=U.

GSAg}9:JGy=;SA+xGy}Tz
q

K<zy+9aGyRqF9L

Ef
q

LvvZvv9Fvv[Lvvq
q
vv?Gyvv(Rfyvvzvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz

q
vvK<vv9yvvRqFvv9L@vvGvvgvvzvv&|vv9OqI|vv"vv9Svv=vv?FvvOqG

k

yvZv"v9fv?Cyv(GMEvvTv9Avv=v+vQI,hyvzv%v+v9vv{Gyv}vWvw
q
vzv?IvTv>Gyvavzv>,vv}v9$v(|v(\qvKpv,

Gyv=vQLGyvPj*vgvz
q
vupv+v&GyvGvQShGyvtv}qv?Gyv}vTvAvOs

q
v?yvwv"v+vTv?GyvtvOq*vUFv+v}vUpv,<v+vwv9O*vzvzv,

<vvzvv"vvOf,GyvvWvvwvv{(11.2).h*vv}vvwvv#Cf@vvwvv(fG !vv%vv9AGJ|vvzvv(q!vv?PG@vv+qvv9
k

,Ch@vvAvv]vv}qvv#E!vv%vv9Ak

IvvZvv(*qvv9
k

|vv#GyvvJvvGvvQGyvvavv=vv+vvgvv,.E\vv9pvv?
k

yvvPyvvx,vvvDvv+vvQG
k

|vv9*ovvTvvAvvgvv}vv{Gyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz
q
vvK

<vv9yvvRFvv9L, !vvAvv9LSvv}vv9J|vvgvv}vv9Q*qvv?vvvzyvv(GMGyvvtvv(GQH,hGyvv"vv(GpvvPGyvv"vv9@vv8vv?|vv#GyvvTvvtvv(a
Gyvv}vv9Fvvzvv?,hG}fvv}vvOIGyvvAvvtvvzvv+vvO*qvv?,h|vvdvv;

q
JGyvv}vvOGLvv{,GyvvW

q
vvwvv{(11.3).h*vv}vvwvv#@vvzvv(*vv#

Gyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvz
q
vvK<vv9yvvRqFvv9Lyvv+vvJvv9vvv,C!vv(Gfvv9

k
|vvMvvAvvzvvqvv?|vv#GyvvMvvWvv>,hG}QOhGRhIvvGvvQ

Gyvvv=vvv(Q@vvv;!vvvOChGyvvvwvvv(@vvvTvvv(hyvvvO(Cotswold),hGyvvvQqYvvv9UChGyvvv"qvvvJvvv9S.h*vvvTvvvAvvvgvvv}vvv{C*vvv]vvv9
k

 !vvAvv9L_vv+vvrhGSvvh|vv#|vvwvv(q!vv9JGyvv=vv"vv9AGyvvZvvjvv+vvQI|vv#\vv}vv"vv%vv9Gyvv}vvjvv9_vvU,hGyvv}vvGvv9Qj

Gyvvv}vvvavvvQ*vvv?<vvv+vvv#G}SvvvtvvvrGyvvv}vvv9Fvvvzvvv?,hC!vvvdvvv}vvv?YvvvQaGyvvv}vvv+vvv9g,hR*vvv"vvv?Ivvv(GaGyvvvTvvvtvvv(a
Gyv}vTvAv(*v?.E\v9pv?

k
yvPyvx,*ovZv"qvh_v+vrhGSvh|v#Cyv(GMG vvTv9AGyv}vQv

q
v=v?|v#GyvQG@v"vGv9J

Gyvv}ovvTvvz
q
vvJvv?<vvzyvv+vv9aGyvvRqFvv9LGyvv}vvAvv]vv}vv"vv&Ivv=vv+vv=vv9J|vv#GyvvJvvGvvQ.h@vvAvv(p

q
vvQ$vvPgGyvv}vv"vvAvvGvv9J

Gy}t9h|?yzZqOehGyJQ*u<{!%9A|#I=+=9JGyJGQCh|az+q?Ch|ja9I<9yG{.
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(GyvWvwv{11.2)GSvvAvv=vvOGdsvv}vv?Gyvv=vvQL<vv9yvv=vv(y+TvvAvvQGCTvvzvvK<vv9}y+9aGyvvRFvv9Fvv+vv?vvvvvvv"vv+vvTvv?GyvvtvvO*vvUFvv+vv}vvU,
y"Of,GyZ(QI<{Pf(Smith of Derby Ltd.).

|Qv

q
=9JCy+9aGywQ<(fhG}QG|+O

@vvvGvvv}vvvhCyvvv+vvv9aGyvvvwvvvQ<vvv(f,GyvvvAvvv,@vvv~q@vvvavvv(*vvvQ$vvv9CSvvv9Svvv9
k

yvvvZvvv"vvv9fvvv?Gyvvvavvv+vvvQGf,vvvv;
qk

|vvv#
Gyvv}vvtvv9h|vv?hGyvvZvv;<vv?,|vvhhRf|vv"vvMvvqvv̂,yvvwvv"vv%vv9@vv}vvzvvx|vvtvv9h|vv?YvvOe\vvgvv+vvqvv?.*vvAvv~q

E!vvvvAvvvv9Fvvvv%vvvv9|vvvv#Cyvvvv+vvvv9aGyvvvv=vvvv(yvvvv,CvvvvvQ*vvvvzvvvv(!vvvv+vvvvAvvvvQ*vvvv{(Polyacrylonitrile)<vvvv(GSvvvvavvvv?G}vvvvvTvvvvOI
Gyv}v]v=v(_v?fv"vOOQFv?GyvJvQGQI250|v8v(*qv?,@vAv=vgv%v9vvQ<v"v?fv"vOGyvOqQFv?2600|v8v(*qv?pv,
Fvv(qLvv9|vv{.*vvAvv~qE!vvAvv9LCvv;Cvv?CYvv"vv9a,$vv,GyvvZqvv"vvrGyvvgvv9yvv,Gyvv}vvtvv9h|vv?hGyvvZqvv"vvrGyvvgvv9yvv,
Gyv}ovgv9|pv{hGyvZ

qv"vrGyv}vAv(SqvbGyv}vgv9|v{.pvzyv+v9aGyvwvQ<v(f,|vDv{G}yv+v9aGyvRFv9Fv+qv?|vAv(p
q
vQI

vvv}vv9OqI|vv"vvTvv(Fvv?Chvvvzyvv+vv9a|vvGvvOhyvv?h|vvtvva
q
vvgvv?ChvvvMvv+vv(W|vvAvv(GYvvzvv?.h}yvv+vv9aGyvvwvvQ<vv(f
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|

ovvgvv9|pvv{@vv}vvO
q

OSvv9yvv>Yvvjvv+vvQfvvzvv)_vv(dGyvvzvv+vvr,h<vv9yvvAqvv9yvv,*vv}vvwvv#E!vvAvv9L|vv9OqI|vvQv
q
vv=vv?PGJ

@}O

q
OIQGQjYqQj.

(GyWw{11.3)f"9YQ!}(PF+?|#Gy=(y+TAQGCTzK<9}y+9aGywQ<(!+?.
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G}QG|vv+vvOGJ(Cyvv+vv9a@vvQvvv+vv=vv+qvv?svv(*qvv?h|vvtvv9h|vv?yvvzvvJvvQGQI)$vv,<vv(yvv+vv}vv+vvQGJ<vvzvvzvv(Q*qvv?
Sv9Fvzv?|vAvgvO

q
OIG}|v+vOsv(*qv?GyvQqGFvJv?,<v"vTv=v?|vQ@vqvgv?yv}vtv9h|v?GyvWvOEyv)Gyv(Rf,hyvwv#

<vMvZv9Fv[C\vgvr@vJvBGyv]vjvbChG:!vgvav9a.|vtv9h|v?GyvZqvOeyv~QG|v+vOGJCvv=vQ|v#
@vvvzvvvxGyvvvAvvv,@vvvAvvv}vvvAvvvh<vvv%vvv9G}yvvv+vvv9aGyvvvwvvvQ<vvv(f.h*vvvAvvv~E!vvvAvvv9LCyvvv+vvv9aG}QG|vvv+vvvO,fvvvzvvv)!vvvJvvv(
!vv}vv(PFvv,Gyvwv+vqvzvQ,<vvAvvOh*vv~Gyvvzvv+vvrGyvv}vvAvv(GYvv{ LvvQGFvv&|vv#Gyvv}vvJvvzvv(d.@vvAvv(p

q
vvQ@vvWvvwvv+vvzvv?

|vv#Gyvv}vv"vvAvvGvv9J<vvavv+vvr|vv#GyvvMvv(GU:Gyvv}vvgvv9|vv;JhG:SvvAvvavv9:Jh|vvtvv9h|vv?GyvvZvvOe.

@vv=vvOj|vvQv
q
vv=vv9JG}QG|vv+vvO|vvtvv9h|vv?G$vvAvvQGAFvv+qvvOI.h*vv}vvwvv#Fvv}vvhCyvv+vv9aGyvvwvvQ<vv(fhCyvv+vv9a

G}QG|vv+vvOfvv"vvO|vv9*vvwvv(f|vvavvzvv(<vv9
k

@vv(qpvvQGyvv}vvtvv9h|vv?hGyvvZqvv;OIh|vvtvv9h|vv?GyvvZqvvOepvv,|vv9OqI
|Qv

q
=?.

<vv9yvvQivv~|vv#E|vvwvv9!vv+vv?GSvvAvvgvv}vv9dQG@vv"vvGvv9JGyvv=vv(yvv+vvTvvAvvQvvv}vv9OIG}Svv9Syvvwvv;Cyvv+vv9a
GyvvwvvQ<vv(fChG}QG|vv+vvO,E:C!vv&fvv9OIk|vv9*vvAvv~EOLvv9d$vvPgG}yvv+vv9aG}ivvzvv)Cvv}vv"vv9

k
pvv,
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hG}Q\v+qv9J,hG}Sv(GQhGyvAvav=v+vtv9JGyv}vWv9<v%v?.vv}v9*v}vwv#@vtvav+vh$vPgGyv}v9OqIh@vWvwv+vzv%v9
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E:C!qvvv&fvvv"vvvOG}LvvvPpvvv,GyvvvJvvvTvvv=vvv9f@vvvwvvv9yvvv+vvvrGyvvva
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k

<vvv9}OhGJ<vvvgvvv}vvvzvvv+vvv?GyvvvAvvv"vvv}vvv+vvvX<vvv9yvvvJvvv}vvv̂.h*vvv}vvvwvvv#Gyvvv(Yvvv(dEyvvv)E!vvv%vvv9A<vvv9yvvvJvvvZvvv(*vvv9J
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vvvK<vvv9}yvvv+vvv9aGyvvvRqFvvv9Fvvv+qvvv?fvvvzvvv)fvvv9RdGyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#G:!vvvAvvvqvvv9Lvvv,,ChGyvvvZqvvv(a
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Gy}Tz

q
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STANDARDS

BS PL 4: 2005 Properties of unsaturated polyester resins for lowpressure
laminating of high strength fibre reinforced composites. Specification.

BS PL 5: 2005 Unsaturated polyester resins for low pressure laminating of high
strength fibre reinforced composites. Test methods.

BS PL 6: 2005 Properties of unsaturated polyester resins for low pressure
laminating of glass fibrereinforced composites. Specification.

BS PL 7: 2005 Unsaturated polyester resins for low pressure laminating of glass
fibre reinforced laminates. Test methods.
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safety plastics for use in buildings.
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BS EN 492: 2004 Fibre-cement slates and fittings. Product specification and test
methods.
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Part 1: 1998 Measuring the consistency. Slump test method.

Part 2: 1998 Measuring the fibre content in fresh GRC.

Part 3: 1998 Measuring the fibre content in sprayed GRC.

Part 4: 1998 Measuring bending strength. Simplified bending.

Part 5: 1998 Measuring bending strength. Complete bending.

Part 6: 1998 Determination of the absorption of water.

Part 7: 1998 Measurement of extremes of dimensional variations.

Part 8: 2008 Cyclic weathering type test.

BS EN 1447: 2009 Plastics piping systems. Glass reinforced thermoplastics
(GRP) pipes.

BS EN 1796: 2006 Plastics piping systems for water supply. GRP based on
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BS EN 12467: 2004 Fibre-cement flat sheets. Product specification and test
method.

BS EN 13121-3: 2008 GRP tanks and vessels for use above ground. Design and
workmanship.

BS EN 13280: 2001 Specification for glass fibre reinforced cisterns.
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concretes.
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q
vvv(fGyvvv(QOj.@ovvvTvvvz

q
vvvKG}yvvv(GM

Gyv}vtv9h|v?yvzvZqvOeC*v]v9
k

<v9}yv+v9aGyvRFv9Fv+qv?,hyv%v9<vav9!v?hQsv+v?fv9yv+v?Gyv}vtv9h|v?.hGyvGv[

Gyvvvv}vvvvTvvvvz
q
vvvvK<vvvv9}yvvvv+vvvv9aGyvvvvRqFvvvv9Fvvvv+qvvvv?|vvvv(Yvvvv(apvvvv,GyvvvvqvvvvZvvvv{GyvvvvJvvvv9OjfvvvvWvvvvQ:Gyvvvv=vvvv;SvvvvAvvvv+vvvvx

hG S}"BhGyG[Gy}TzJ?<9}y+9aGyRF9F+?.

}yvv(GMGyvvgvvRdGyvvZvv(@vv,Gyvv}vvQ|vvRI<vv9yvvzvv(fG}RQb,yvv=qvv9
k

|vv#GyvvGvv[Gyvv}vvgvvOd,|vv}vv9

*vvGvvgvvzvv%vv9CCvvtvv{hR!vv9
k

|vv#Cyvv(GMGyvvGvvOQGfGyvv}vvgvv+vv9Q*vv?.h*vvgvvRqRGyvv(RfGyvvRqGFvvO|vv#@vvMvvqvv+vvr
GyvvZqvv(J<vv}vvtvvOGQ*vvZvv{Eyvv)5O*vvTvv+vv=vv{(5 dB Rw),|vvtvv9Q!vv?<vvzvv(MGyvvGvv[Gyvv}vvgvv+vv9Qj.
Iv+vE@v(p

q
vQCyv(GMGyvgvRdGyvZqv(@v,COGAkYv(@v+qv9

k
|vJvTqv"v9

k
fv"vOGSvAvgv}v9yv%v9|vh@vqv9Yv+v{sv(*qv?.

h@vvAvvavvz
q
vv>Gyvv(Cvv+vvtvv?Gyvv}vvZvvOqsvv?|vv#C!vvdvv}vv?Gyvv=vv"vv9A,GyvvGvvRAE(|vvtvv9h|vv?|vvQhQGyvvZqvv(J),vvvAvvzvv?

k

SvvvvavvvvJvvvv+qvvvv?|vvvvtvvvvOGQ$vvvv910vvvvvk/e2yvvvvzvvvv(MGyvvvvavvvv+vvvv"vvvv?Gyvvvvqvvvv9Yvvvv{hGyvvvvGvvvvOQGfGyvvvvOqGLvvvvzvvvv+qvvvv?hC*vvvv]vvvv9
k

G}Q\+q9J.

@vvTvvAvvgvv}vv{Cyvv(GMGyvvGvv[GyvvD
q
vvtvv+vvzvv?19mm,Gyvv}vv"vvAvvGvv?<vvgvvQV*vvZvv{Eyvv)600mm,

pv,GyvGvOQGfhGyvTqvtv(ahG}Q\v+qv9J,yvAvAv(Gpvu|vh|vAvavz
q
v=v9JC!vdv}v?Gyv=v"v9A,fv"vOGyvAvWv+v+vO

hpt9
k

yzAq9Y+{Gyt(*q?(Robust Details).

h@vvAvv(p
q
vvQG}yvv(GM<vv{!vv%vv9A|vv#Gyvvvvvv(PVC),h<vvMvvzvvqvv+qvv?|vv#Qsvv9FvvuG}yvv(|vv"vv+vv(eCh|vvjvvz

q
vvqvv?
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yvv}vv9OIGyvvgvvRd(Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOqO,ChGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(b,ChQivv(IGyvvqvv+vv"vv(yvv+vvx,
ChGyvvvZvvv(aGyvvv}vvvgvvvO!vvv,),hPyvvvxyvvvzvvvJvvvZvvv(dfvvvzvvv)Lvvv(GUIvvvQGQ*qvvv?|vvvJvvvTqvvv"vvv?.(Gyvvv"vvv9svvvzvvv+qvvv?
GyJQGQ*q?yz(MGya+"?Gyt+9S,$,19.0w/m.k).

C!(GYCy(GMGyG[(BSEN 520: 2004)

Gy"(YGyAT}+?

Ayvvv(M_vvv+"?|vvv#G@vvv[<vvv(Fvvv&|vvv"vvv9Svvv>yvvvavvv=vvvtvvv?E8vvv9A|vvv#G@vvv[Ch

yzAR*_

Hy(M_+"?|#G@[<}gOdG|AZ9U|9AJq^

Eyv(M|vjvzvr<v9@v[yvzvGvOQGfGBv9QFv+v?hyvwv#y+U|vgvQV<vWvwv{

OGF~yzdQhaG@(*?

Fyvvv(M_vvv+"?|vvv#G@vvv[<vvvAvvv}vvv9Svvvxyvvv>IvvvTvvv#fvvv"vvvOOQFvvv9JGAvvvQGQI

Gyg9y+?

Py(M_+"?|#G@[y+TAt={_+"?|#G@[

Dy(M_+"?|#G@[<wD9p?|]=(_?

Ry(M_+"?|#G@[<}A9!?IT"?

Iy(M_+"?|#G@[<tT9hISaKIT"?

|;Id?:<g^G}y(GM@G}hCvDQ|#@T}+?

C!d}?Cy(GMGya+"?

*v}vwv#@vWv+v+vOFvOQGfOGLvzv+v?iv+vQGyvJv9|vzv?|v#Cyv(GMGyvav+v"v?,<v9SvAvgv}v9dC!vdv}v?|v#
Gyvvtvv(GFvv~Gyvv}vvgvvO!vv+qvv?GyvvMvv9Yqvv?,ChvvvGvvOQGf|vv#Gyvvtvv(GFvv~GyvvMvvWvv=vv+qvv?GyvvAvvtvvzvv+vvO*qvv?.hIvv+vvE*vvwvv(f
|vv;Fvv}vv9

k
,*vvGvv>IvvWvvQGyvvgvvRdGyvvZvv(@vv,\vv}vv#CIvv+vv9RGyvvqvv9Qivv?.h*vv}vvwvv#@vvDvv=vv+vvBGyvvAvv=vvavv+vv#

GyvvGvv9afvvzvv)CVvvjvv9dGyvv=vv"vv9A<vvzvvavvN|vv#|vv9OqI:Yvvtvv?,Ch<vvO*vv;
k

|vv#Pyvvx<vvAvvz_vv+vvQ|vvgvvO!vv,
ChLvvWvv=vv,.@vvTvvAvv"vvOC!vvdvv}vv?GyvvTqvvtvv(aGyvv}vvgvvz

q
vvtvv?|vv#Cyvv(GMGyvvavv+vv"vv?fvv9OIkEyvv)$vv+vvwvv{pvv(:Pj

Lvvqvv+vvrGyvv(Rf|vvDvv=qvvB|vv=vv9VvvQIfvvzvv)GyvvMvvQSvv9!vv?ChGyvvMvvWvv>.vvv}vv9*vv}vvwvv#GyvvJvvZvv(dfvvzvv)
Svvavv(M|vvJvvOq<vv?Ch|vvtvvgqvvQI.h*vv}vvwvv#@vvMvvqvv+vv̂G!vvAvvtvv9dGyvvZqvv(Jfvv=vvQCQ\vv+qvv9JGyvvavv(G<vvu
Gyvvgvvzvv+vv9Gyvv}vv(Fvv(OIhGyvv}vvTvvAvv"vvOIEyvv)fvv(GQVLvvWvv=vv+qvv?,<vv(GSvvavv?GyvvGvv}vvh<vv+vv#Cyvv(GMGyvvavv+vv"vv?
Gyvv}vvQv

q
vv=vv?<vvWvvwvv{|vvQfhfvvRdGyvvZvv(aGyvv}vvgvvO!vv,.h*vv}vvwvv#@vvJvvtvv+vvuGyvv}vvAvvavvz

q
vv=vv9JGyvvZqvv(@vv+qvv?
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}!vvdvv}vv?Gyvv=vv"vv9A,Gyvv(Cvv+vvtvv?Gyvv}vvZvvOqsvv?(E),yvv~<vv"vv+vv?GyvvTqvvwvv"vv+qvv?<vv9SvvAvvgvv}vv9dGyvvAvvqvv9Yvv+vv{Gyvvtvv(*qvv?.EP
*vJvOqOGyv}vgv+v9QGyv=vQ*vav9!v,G}hQh<v,(BS EN 14195:2005)|vwv(q!v9JC!vdv}v?Cyv(GMGyvav+v"v?
PGJGyvvvvAz_+QGy}gO!,.

<;_9JG}Str|#Cy(GMGya+"?

@vvAvv(qp
q
vvQ<vv;_vv9JCyvv(GMGyvvavv+vv"vv?yvv~Svvtvvrpvv,|vvGvv9d|vv#G !vv%vv9AGJGyvv}vvzvvTvv9Ahivv+vvQ

Gyvv}vvzvvTvv9AhGyvv}vvDvvt
q
vv=vv?, !vvAvv9L|vvTvvAvv(*vv9J|vvAvvgvvOqOI|vv#Lvv(GUfvvRdhG|vvAvvZvv9UGyvvZqvv(J.

Ivv+vvE@vvwvv(fGyvv=vv;_vv9JGyvv}vvgvv+vv9Q*vv?<vvz<vvgvv9O(600 x 600 mm)yvvzvvAvvDvv=vv+vvBfvvzvv)@vvz_vv+vvQ|vvgvvO!vv,
@vJvAv,.@ovZv"vrpv,|vtv9h|v?GyvJvQ*vu|v#GyvZqv"vr(Class 0)hGyvZqv"vrG}hQh<v,(A2-sl,

d0).

Cy(GMGyG[Gy}Tz
q

K<9}y+9a

@

o
vvvZvvv"qvvvhCyvvv(GMGyvvvGvvv[Gyvvv}vvvTvvvz

q
vvvK<vvv9}yvvv+vvv9a,E|vvv9<vvvzyvvv+vvv9a_vvv=vvv+vvvgvvv+qvvv?ChRFvvv9Fvvv+qvvv?.@vvv~q

hYrGyG[Gy}Tz
q

K<9}y+9aGyRqF9F+q?(GRG)p,GyqZ{GyJ9OjfWQ.

@

o
vvZvv"qvvhCyvv(GMGyvvGvv[Gyvv}vvTvvz

q
vvK<vv9}yvv+vv9aGyvva

q
vv=vv+vvgvv+qvv?,|vv#Cyvv+vv9aGyvvTvv+vvzvv(yvv(RGyvv"vv9@vvGvv?

fv9OI
k

|v#Gyv(QbGyv}vgv9OGyvAvOh*vQ,Ch|v#Cyv+v9aGyvMvWv>\v}v#Lvzvav?GyvGv[.h*v}vwv#
Cf@vvwvv(fG}yvv(GM|vv"vvAvvdvv}vv?<vvzyvv+vv9a|vv"vvDvv(QI,Ch|vvZvvq

q
vvJvv?<vvQsvv9Fvvu|vv#GyvvGvv[Gyvv}vvTvvz

q
vvK

Gyvvv}vvv"vvvTvvv(LChivvv+vvvQGyvvv}vvv"vvvTvvv(L,yvvvAvvvjvvvz
q
vvvryvvv>|vvv#Gyvvv=vvvQ:*vvvBhGyvvvGvvv[.h@vvvwvvv(fG}yvvv(GM

|vvtvv9h|vv?yvvzvvZqvvOehGyvvJvvQ*vvu,h@
o
vvDvv=qvvB<vvTvv%vv(yvv?Eyvv)GyvvAvvz_vv+vvQGyvvMvvWvv=vv,ChGyvv}vvgvvO!vv,ChEyvv)

CVvvjvv9dGyvv=vv"vv9A<vv}vvTvv9|vv+vvQ,Ch<vv=vvQGivv,,Ch<vvMvvQRGJCh<vv;Yvvuvvv"vvdvv9eGyvvAvv=vvavv+vv#GyvvGqvv9a.
pvv}vvtvv9SG}yvv(GMGyvvtvv+vv9Svv+qvv?$vv((1200 x 2400 mm),<vvTvv}vv9vvv9J@vvAvvQGhMfvv9OI

k
<vv+vv#5.12

h18mm.@
o
vv}vv~Gyvv(Yvv;JCh@ovvjvva

q
vv)<vvWvvQ*vvb:Yvvu,h@vvtvv(qiGyvvRqhG*vv9<vvRhG*vv9|vvgvvO!vv+vv?

[LvvQRGJ](Corner Beaded),vvv}vv9pvv,Ivv9yvv?|vv"vvAvvGvv9JCyvv(GMGyvvavv+vv"vv?Gyvv}vvgvv+vv9Q*vv?.h*vv(p
q
vvQ

yvvv(M|vvvQv
q
vvv>|vvv#GyvvvGvvv[Gyvvv}vvvTvvvz

q
vvvK<vvv9}yvvv+vvv9ahGyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#Gyvvv}vvvAvvv}vvvOOLvvv(GUfvvvRd

|vJvTqv"v?.@v~@vgvQ*vrCyv(GMGyvGv[Gyv}vTvzvJv?<v9}yv+v9apv,Gyv}vgv+v9QGyv=vQ*vav9!v,G}hQh<v,
BS EN 15283:2008.(Gyvv"vv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvvzvv(MGyvvGvv[GyvvPj*vvJvvAvv(jfvvzvv)13%|vv#

Cy+9aLW=+q?@T9hjEy)24.0w/m.k).
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C!(GYCy(GMGyG[Gy}TzJ?<9}y+9a(BSEN 15283: 2008)

Gy"(YGyAT}+?

GMy(MF[<JZ+QI@Tz+K

GM-H1, GM-H2y(MF[<JZ+QI@Tz+Kh<}gOdG|AZ9U|9AJq^

GM-Iy(MF[<JZ+QI@Tz+Kh<tT9hISaKIT"?

GM-Ry(MF[<JZ+QI@Tz+Kh<}A9!?IT"?

GM-Fyvvv(MFvvv[<vvvJvvvZvvv+vvvQI@vvvTvvvz+Kh<vvvAvvv}vvv9Svvvxyvvv>IvvvTvvv#fvvv"vvvOOQFvvv9J

GAQGQIGyg9y+?

GFy(MF[<9}y+9a

GF-Hy(MF[<9}y+9ah<}gOdG|AZ9U|9AJq^

GF-W1, GF-W2y(MF[<9}y+9ah<}gOdG|AZ9USaJ,yz}9AJq^

GF-Dy(MF[<9}y+9ah<wD9p?IT"?

GF-Iy(MF[<9}y+9ah<tT9hISaKIT"?

GF-R1, GF-R2y(MF[<9}y+9ah<}A9!?IT"?

Gya+"9JGyM9Yq?
_+"?GyAGO*O

@

o
vvTvvAnvvgvv}vv{_vv+vv"vv?GyvvAvvGvvO*vvOfvv"vvO|vv9*vvAvv~svvWvvQGyvvavv+vv"vv?Gyvv}vv(Fvv(OI|vv#fvvzvv)GyvvGvvOQGf,

Lvv;dGyvvAvv"vvqvv+vvPGyvv"qvv9FvvKyvv}vvO|vv9cFvvO*vvOfvv9RdyvvzvvQq_vv(*vv?.@vvJvvAvv(j_vv+vv"vv?GyvvAvvGvvO*vvOfvvzvv)
IvvZvv(*qvv9J@vvJvvq

q
vvRFvvqvv9aGyvvTqvvavvKfvv"vvO@vvavv=vv+vvtvv%vv9fvvzvv)|vv=vv9fm<vvQ_vv(<vv?|vvAvv=vvtvv+

qvv?,yvvwvv#*vv"vv=vvjvv,
fvvOeGSvvAvvgvv}vv9yvv%vv9pvv,Gyvv}vv(GsvvhGyvvQ_vv=vv?<vvWvvwvv{OGFvv~Gyvv(Gsvvgvv?@vvJvvB|vvTvvAvv(iG}QV.vvv}vv9

*v"v=vjv,fvOeGSvAvgv}v9yv%v9Iv+vDv}v9@vwv(fCVvjv9dGyv=v"v9A|vzv(qCv?<vWvwv{vv=v+vQ<v9}|v;M,vv}v9pv,
G}<vv"vv+vv?GyvvAvv,yvv~@ovvWvv+vvvO<vv}vvOG|vv+vvxfvv9Ryvv?yvvzvvQq_vv(<vv?,hvvvPyvvxfvvzvv)CVvvjvv9dG6FovvQq}FvvRGA
FvOGQYvOQGyv}v(svO.@vJvAv(j_v+v"v?GyvAvGvO*vOfvzv)|v=v+vOyvzvqvavQ*v9Jyv}v"vh!v}v(GyvqvavQ*qv9J
L;df}z+q?GyGq9a.

Gya+"?Gy}tPhp?

@vvQT
q

Gyvvavv+vv"vv?Gyvv}vvtvvPhpvv?fvvzvv)GyvvMvvzvvqvv+qvv?|vv#Byvv?svvPavvvWvvQ*vvb|vvAvv(GYvv{,@vvAvvOp
q
vvu
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Gyvvavv+vv"vv?<vvWvvwvv{
m

vvv9amIvvAvv)@vvzvvAvvJvv~GyvvWqvvQGFvvb.*vvGvv>Cf@ovvQGvvv~Gyvvavv+vv"vv?IvvAvv)Gyvv(Yvv(dEyvv)
GyvvTqvv}vv9vvv?Gyvv}vvavvzvv(<vv?,h@

o
vvTvv(qi<vv9yvvtvvOIyvv+vvZvv=vvKGyvvTvvavvK|vv"vvAvvdvv}vv9

k
,@vv~@

o
vvgvv9yvvH<vv9yvv}vv9yvvHIvvAvv)

*vZv=vKGyvTvavK|vTvAv(*v9
k
.hvv}v9pv,Fv}v+vhCVvjv9dGyvav+v"v?,*vGv>Cf:@

o
v"vq
q
vPpv,cvQha

GyvvZvvtvv+vvh,ChGyvvJvvQGQIGyvvRGFvvOIChGyvvGvvqvv9a.h*vv}vvwvv#Cf@vvwvv(fGyvvTvv}vv9vvv?Gyvv"vv}vv(PFvv+vv?fvvzvv)
CVj9dGy="9A13mmh*"=j,C:

q
@AG9hR25mm.

Gya+"?Gy}9Y?yzZq(J

yvvzvvavv+vv"vv?Gyvv}vv9Yvv?yvvzvvZqvv(J|vvTvvAvv(ik:|vvAvvZvv9UGyvvZqvv(JCfvvzvv)|vv#_vv+vv"vv?GyvvGvv[

Gyvv}vvgvv+vv9Q*vv?,<vvTvv=vv>|vvTvv9|vv+qvvAvv%vv9h|vvzvv}vvUSvvavvJvv%vv9.*ovv]vv9a|vvTvvJvv(bG}yvv(|vv"vv+vv(eEyvv)Lvvzvvavv?
Gyvvavv+vv"vv?GyvvQq_vv=vv? !vvAvv9Lpvvtvv9fvv9JYvvjvv+vvQI|vv#ivv9RGyvv%vv+vvOQhFvv+vv#,GyvvAvv,@vv=vvtvv)Ivv=vv+vvTvv?

k
Lvv;d

@vvGvv}vvOGyvvavv+vv"vv?,|vvgvvavv+vv?
k

<vv"vv+vv?
k

@vvWvv=vv&CfvvWvv9TGyvv"qvvJvv{.h*vvAvvzy
q
vvrCIvvOCVvvwvv9dyvv(MGyvvavv+vv"vv?

Gyvv}vv9Yvv?yvvzvvZqvv(J|vv#yvv(MFvv[|vvAvvt
q
vv>,GyvvPj*vv}vvwvv#Cf*ovvOfqvv~<vvzvv=vv9O|vv#GyvvZqvv(a

GyRqF9F,|9UyzZq(J<T}9v?100mm.

_+"?G}V
q

g?GyTq+"+q?

Ef
q

_v+v"v?G}V
q
vgv?GyvTqv+v"v+qv?$v,_v+v"v?!vZvr|vAv}v+v%v?|v|L

v
vQIGyvAvZvz

q
v>,@vJvAv(jfvzv)

IvvZvv(*qvv9JGyvv=vv9Q*vvAvvU(Barytes)(vvv=vvQ*vvAvv9JGyvv=vv9Q*vv(e).Ivv+vvE@vvTvvAvvgvv}vv{vvvavv+vv"vv?CSvv9Spvv,
Gyvv}vvWvv9pvv,hivv+vvQ$vv9,Ivv+vvE@vvwvv(fGyvvJvv}vv9*vv?|vv#G}V

q
vvgvv?GyvvTqvv+vv"vv+qvv?|vvavvzvv(<vv?.hfvvzvv)!vvJvv(

m
!vv}vv(PFvv,,@vvgvvavv,_vv=vvtvv?|vv#_vv+vv"vv?G}V

q
vvgvv?GyvvTqvv+vv"vv+qvv?<vvTvv}vv9vvv?20mmGyvv}vvTvvAvv(iPG@vv&|vv#

GyvvJvv}vv9*vv?GyvvPj@vv(p
q
vvQgYvvqvv+vvJvv?|vv#GyvvQqYvv9U<vvTvv}vv9vvv?2mm,VvvQ*vvavv?Cf@vvwvv(fLvv9yvv+vv?

|#GyWqt(b.

Gya+"?Gy}RLQp?

vvvDvv+vvQG
k

|vv9@vvavv=qvvuGyvvavv+vv"vv?Gyvv}vvRLvvQpvv?,fvvzvv)GyvvTqvvtvv(a|vv#Cyvv(GMGyvvavv+vv"vv?.*vv}vvwvv#E!vvGvv9R
@vvWvvwvv+vvzvv?|vv#C!vv}vv9Wh|vv;|vvU|vvMvvAvvzvvqvv?.h*vv}vvwvv#@vvQcGyvvTqvvavvKGyvv}vvRQvvvXvvv{!vv%vv9AC<vv+vv̂
_=+g,Ch_;DgIT>Gyaz>.

Gya+"?Gyz
q
+q+?

Gyvvavv+vv"vv?Gyvvz
q
vv+vvqvv+vv?$vv,_vv+vv"vv?<vv9Q*vvUGyvv}vvTvvz

q
vvJvv?<vvzyvv+vv9aGyvvtvv"vv>Gyvv%vv"vvOj,Ch<vvzyvv+vv9a

GyvvvJvvv=vvv9d,Ch<vvvzyvvv+vvv9aGyvvvMvvv+vvvX,Ch<vvv9}yvvv+vvv9aGyvvvRqFvvv9Fvvv+qvvv?,Ch<vvvWvvv=vvvwvvv?|vvv#G}Svvv;cCh
<vWvQGFvKLvWv=v+qv?.@vTvAvgv}v{yvzvZqv>pv,Gyvtv(Gyv>,h}Vvjv9dGyvav+v"v?GyvRLvQpv+qv?,vv(GFv%v9J
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Gyvvv}vvv(GsvvvO,hGyvvvwvvv(Q!vvv+vvvWvvv9JGyvvvAvvvR*vvv+vvv"vvv+qvvv?,hGyvvvGvvvRAGyvvvTvvvqvvvzvvv,|vvv#GyvvvGvvvOGQGf,hG}pvvv9Q*vvvR,
hG _v9QGJGyv}vJv+vav?<v9yvz

q
v(Iv9JGyvGvOGQ*qv?,hGyvav"v(a,hGyvtvavhGyv}vQvvR*qv?pv,GyvTvtv(a

pvvv,vvvv{|vvv#Cfvvv}vvv9dGyvvvAvvvQ|vvv+vvv~,hG}fvvv}vvv9dGyvvvGvvvO*vvvOI.h*vvv}vvvwvvv#Cf@vvvwvvv(f|vvv9OqIGyvvvAvvvTvvvzvvv+vvvK
G<vvAvvOGFvv+vv?fvvzvv)Vvvwvv{Cyvv+vv9afvvWvv(GFvv+qvv?Ch|vv9OqIYvvqvv9FvvJvv+qvv?,Ch|vvAvv}vv}qvv?vvvWvvQGFvvKGyvvMvvWvv>
Gyva
q
vQjCh|vtv9_vhpv(:P*qv?Lvqv+vqv?Gyv(Rf.@v~qhYvrGyvav+v"v?Gyvz

q
v+vqv+v?.pv,Gyv}vgv+v9Q*v#(BS

EN 13815:2006)h(BS EN 15319:2007)

Gya+"?|#|9OI|Aj+qQIGya
q

(Q

Ef
q

_vQ*vtv?
k

<vO*vzv?yvAvDv=v+vBOQFv9JIvQGQIGyvjvQpv?GyvOqGLvzv+qv?,fvOGfv#GSvAvgv}v9dvvAvzv?
IvvQGQ*qvv?,@vvAvv}vvDqvv{pvv,EOLvv9d|vv(GO|vvAvvjvv+qvvQIGyvva

q
vv(Qpvv,!vvTvv+vvHGyvv=vv"vv9A.CIvvOGyvv}vvtvv9Q<vv9J$vv(

GSvAvgv}v9d_v=vtv?|v#_v+v"v?GyvGv[Gyv}vJvAv(*v?fvzv)26-30%|v#IvGv}v%v9|v#|v9OqI|vAvjv+qvQI
Gyvva

q
vv(Q.h*vvTvvAvvgvv}vv{CIvvOG}!vvdvv}vv?GyvvAvvGvv9Q*qvv?GyvvWqvv}vvhGyvv}vvjvvz

q
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STANDARDS

BS 476 Fire tests on building materials and structures:

Part 4: 1970 Non - combustibility test for materials.

Part 6: 1989 Methods of test for fire propagation for products.

Part 7: 1997 Method of test to determine the classification of the surface spread
of flame of products.

BS 5270 Bonding agents for usewith
gypsum plasters and cement:

Part 1: 1989 Specification for polyvinyl acetate (PVAC) emulsion bonding
agents for indoor use with gypsum building plasters.

BS 6100 Building and civil engineering. Vocabulary:

Part 9: 2007 Work with concrete and plaster.

BS 7364: 1990 Galvanized steel studs and channels for stud and sheet partitions
and linings using screw

fixed gypsum wallboards.

BS 8000 Workmanship on building sites:

Part 8: 1994 Code of practice for plasterboard partitions and dry linings.

BS 8212: 1995 Code of practice for dry lining and partitioning using gypsum
plasterboard.

BS 8481: 2006 Design, preparation and application of internal gypsum, cement,
cement and lime plastering systems. Specification.
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BS 9250: 2007 Code of practice for the design of airtightness of ceilings in
pitched roofs.

BSEN520: 2004 Gypsum plasterboards. Definitions, requirements and test
methods.

BS EN 998 Specification for mortar for masonry:

Part 1: 2003 Rendering and plastering mortar.

prPart 3: 2006Rendering andplasteringmortarwithorganic polymerbinding age.

BS EN 12859: 2008 Gypsum blocks. Definitions, requirements and test methods.

BS EN 12860: 2001 Gypsum based adhesives for gypsum blocks. Definitions.

BS EN 13055-1: 2002 Lightweight aggregates for concrete, mortar and grout.

BS EN 13139: 2002 Aggregates for mortar.

BS EN 13279 Gypsum binders and gypsum plasters:

Part 1: 2008 Definitions and requirements.

Part 2: 2004 Test methods.

BSEN13501 Fire classification of construction products and building elements:

Part 1: 2007 Classification using data from reaction to fire tests.

Part 2: 2007 Classification using data from fire resistance tests.

BS EN 13658 Metal laths and beads. Definitions, requirements and test
methods:

Part 1: 2005 Internal plastering.

Part 2: 2005 External rendering.

BS EN 13815: 2006 Fibrous gypsum plaster casts. Definitions, requirements and
test methods

BS EN 13914 Design, preparation and application of external rendering and
internal plastering:

Part 1: 2005 External rendering.

Part 2: 2005 Design considerations and essential principles for internal
plastering.

BS EN 13915: 2007 Prefabricated gypsum plasterboard panels with a cellular
paperboard core.

BS EN 13950: 2005 Gypsum plasterboard thermal/ acoustic insulation
composite panels. Definitions, requirements and test methods.

BS EN 13963: 2005 Jointing materials for gypsum plasterboards. Definitions,
requirements and test methods.

BS EN 13964: 2004 Suspended ceilings. Requirements and test methods.

BS EN 14190: 2005 Gypsum, plasterboard products from reprocessing.
Definitions, requirements and test methods.

BS EN 14195: 2005 Metal framing components for gypsum plasterboard
systems. Definitions, requirements and test methods.

BSEN14209: 2005 Preformed plasterboard cornices. Definitions, requirements
and test methods.
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BS EN 14246: 2006 Gypsum elements for suspended ceilings. Definitions,
requirements and test methods.

BS EN 14353: 2007 Metal beads and feature profiles for use with gypsum
plasterboards. Definitions, requirements and test methods.

BS EN 14496: 2005 Gypsum-based adhesives for thermal/acoustic insulation
composite panels and plasterboards.

BS EN 14566: 2008 Mechanical fasteners for gypsum plasterboard systems.
Definitions, requirements and test methods.

PD CEN/TR 15123: 2005 Design, preparation and application of internal
polymer plastering systems.

BS EN 15254 Extended application of results from fire-resistance tests:

Part 2: 2009 Non-loadbearing walls. Masonry and gypsum blocks.

pr Part 7: 2009 Non-loadbearing sandwich panels. Ceilings.

BS EN 15283 Gypsum boards with fibrous reinforcement: Part 1: 2008 Gypsum
boards with mat reinforcement.

Part 2: 2008 Gypsum fibre boards.

pr EN 15303 Design and application of plasterboard systems on frames: pr Part
1: 2006 General.

BS EN 15318: 2007 Design and application of gypsum blocks.

BS EN 15319:2007 General principles of design of fibrous (gypsum) plaster-
works.

PAS 109: 2008 Specification for the production of recycled gypsum from waste
plasterboard.

BS EN 15318: 2007 Design and application of gypsum blocks.

BS EN 15319:2007 General principles of design of fibrous (gypsum) plaster-
works.

PAS 109: 2008 Specification for the production of recycled gypsum from waste
plasterboard.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Good building guides

BREGBG65: 2005 Plastering and internal rendering.

BRE GBG 70: 2007 Plasterboard; types and their applications (Parts 1, 2 and 3).

BRE Good repair guide

BRE GRG 18: 1998 Replacing plasterwork.

ADVISORY ORGANISATION

Gypsum Products Development Association, PO Box 35084, London NW1
4XE, UK (020 7935 8532).
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|(GOGygRdGy;f](*q?

GyMQS9!?GyQqi(*q?
ytO@~VQMY"9f?GyMQS9!?GyQqi(*q?p,GyqZ{GyD9yE.

h@vvvgvvvO
q

GyvvvMvvvQSvvv9!vvv?GyvvvQivvv(*vvv?<vvv}vvvJvvvAvvv(i$vvv(GA*vvvAvvvQGhM<vvv+vvv#30-80%|vvv9OI
k

|vvvtvvv9h|vvv?
k

yvvzvvJvvQ*vvuhGyvvAvvGvv}qvvO.h*vv}vvwvv#Yvv>qGyvvMvvQSvv9!vv?GyvvQivv(*qvv?<vvTvv%vv(yvv?,|vv#OhfGyvvJvv9Fvv?Eyvv)
GyvvQUq,yvvwvv"qvv%vv9@vv=vvOjG!vvwvv}vv9T@vvGvvqvv+vvrCfvvzvv)|vv#GyvvMvvQSvv9!vv?GyvvwvvDvv+vvqvv?.h$vv,|vv"vv9Svv=vv?
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yvvzvvgvvRd@vvJvvBG}Q\vv+qvv9J,hfvvzvv)GyvvTvvtvv(aGyvv}vvTvvAvv(*vv?,Ivv+vvE*vv}vvwvv#|vvOq$vv9<vv}vv+vv{*vvZvv{
Eyvv)hGIvvO<vv9yvv}vv8vv?.(@vvAvvQGhMGyvv"vv9svvzvv+qvv?GyvvJvvQGQ*vv?|vv#1.0w/m.kfvv"vvOGyvvwvvDvv9pvv?400kg/ m3

Ey)63.0w/m.kf"OGywD9p?1600kg/ m3).

GyMQS9!?<9yJZ(*q9JGyMq+q?Gy(Rf

@v~q@v"v9hdGyv=vzv(cGyvMvQSv9!v,qGyvMvqv+vrhGyvMvQSv9!v?GyvMvqv+vqv?Gyv}vZv=v(<v?pv,Gyv}vwv9f,
pvv,GyvvqvvZvvzvv+vv#GyvvDvv9!vv,hGyvvDvv9yvvEfvvzvv)GyvvAvvQ@vv+vv>.@vv(p

q
vvQ|vv(GOGyvvMvvQSvv9!vv?GyvvMvvqvv+vvqvv?_vv+vvqvv9

k
|vv#

Lvv(GUGyvvgvvRdh@vvJvv}qvv{G}Ivv}vv9d<vvOAG
k

|vv#10.0w/m.kfvv"vvO|vvAvv9!vv?vvvTvvQ(2.8 MPa)

@vvQ@vv=vvb|vvtvv9h|vv?G!vvAvvtvv9dGyvvZvv(JGyvv}vvJvv}vv(d<vv9yvv%vv(GApvv,FvvOQGfGyvv=vv"vv9A<vvWvvwvv{
m

hCvv+vvu<vvwvvAvvzvv?
GyvvGvvOGQ.yvvwvv#qCjhYvv;Jivv+vvQ|vv}vvzvv(AI<vv9yvv}vv;WSvvAvvWvvw

q
vv{|vv}vvQqGJyvvzvv%vv(GA|vv}vv9*vvTvv}vvK

<vAvTvQqH|v%v~yvzvZqv(J.pv,GyvGvOQGfPGJGyvqvGv(I,|v#Gyv}v%v~Cv9!v+v?
k

hFv(OvvAvzv?,yvwv#
<v9 \v9pv?Eyv)Pyvx,yvMvqv̂G!vAvtv9dGyvZqv(J*vGv>Cf@vwv(f_v=vtvAv9GyvGvOGQ|vqvZv(yvAv+v#
|9O*q9

k
,<9SAD"9AGyQhG<bGyGOGQ*q?Gy]QhQ*q?y;yARGe<z!d}?Gy="9A.

_+"?GyG[

@vvR*vvOCyvv(GMGyvvAvv=vvavv+vv#GyvvJvvQGQ*qvv?Gyvv}vvZvv"vv(fvv?|vv#GyvvGvv[G:SvvAvvGvv9<vv?GyvvJvvQGQ*vv?pvv,
C|vvwvv"vv?G *vv(GAivv+vvQGyvv}vvOpvvzI<vvWvvwvv{|vvAvvwvvQqQ,*vv}vvwvv#@vvJvvTvv+vv#$vvPGG}CvvQ<vv9SvvAvvgvv}vv9dCyvv(GM
|vOfqv}v?<v9yv=v(yv+vTvAvQGyv}vavzv,<v9yv}vgvOf,GyvAv,@vMvq

q
v̂Gyvqv9svOGyvJvQGQj<v9 Vvgv9YhvvPyvx

<v9:!vAvtv9d.hEfE\v9pv?|vDv{$vPgGyvAv=vav+v"v9Jyv~<v"v+v?GyvGvO*vOIChyv~<v"v+v?Gyvtv9Fv}v?Gyv}vGvOqOI
*vvMvvq

q
vv̂|vv#LvvavvQGyvvAvvGvvTvv+vvQGyvvJvvQGQjfvv"vvOGyvvgvvAvv=vv9J,hivv+vvQ$vv9.(Gyvv"vv9svvzvv+qvv?GyvvJvvQGQ*vv?yvvavv+vv"vv?

GyvvGvv[@vvTvv9hjfvv9OI
k

16.0w/m.k).h*vv}vvwvv#@vvMvvqvv+vv̂G!vvAvvtvv9dGyvvZvv(Jfvv=vvQGyvvGvvOQGf

GyvvMvvqvv+vvqvv?,<vv9SvvAvvgvv}vv9d_vv=vvtvvAvv+vv#<vvTvv}vv9vvv9J|vvMvvAvvzvvqvv?|vv#Cyvv(GMGyvvGvv[(|vvDvv;
k

:5.12h19

m),}!vv%vv9@ovvQrFpvvhGyvvZvvOifvv"vvO@vv(G@vvQGJ|vvMvvAvvzvvqvv?.EfE\vv9pvv?_vv=vvtvv?E\vv9pvv+qvv?|vv#Cyvv(GM
GyvvGvv[yvvAvvQ@vv=vvb<vv9}SvvtvvrGyvv}vv(Fvv(OI<vv}vvDvv=vvAvv9J|vvQ!vv?@ovvM

n
vvq
x
vv̂|vv#G!vvAvvtvv9dGyvvZvv(J|vv#

Gya(G<uG}fz),L9Yq?
k

EPGGVA}zBfz)ia9A|9UqyzZ(J.

<;_9JGyZq(aGyMW=,

<vv;_vv9JGyvvZqvv(aGyvvMvvWvv=vv,(WW)Gyvv}vvZvv"qvvgvv?|vv#G}yvv+vv9aGyvvMvvWvv=vv+vv?h|vv9OIQG<vvavv?
(GyvqvZv{GyvQG<vh),$v,|vtv9h|v?yvzvJvQ*vuhGyvAvgvq

q
v#|vgv9

k
.|v"vAvGv9JGyvZqv(aGyvMvWv=v,|v(Yqvqv?

pvv,Gyvv}vvgvv+vv9Q(BS EN 13168:2008)<vvMvv(GYvv%vv9Gyvv}vvWvvAvvQvvv?<vv+vv#GyvvAvvJvv}qvv{hGyvvgvvRd,@vvgvvOq

<vv;_vv9JGyvvZqvv(aGyvvMvvWvv=vv,|vv"vv9Svv=vv?vvv}vv9OqI}fvv}vv9dGyvvTvvtvv(a,*vv}vvwvv#Cf*vvwvv(fhFvv%vv%vv9
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GyvvvTvvvqvvvzvvv,|vvvwvvvWvvv(pvvv9
k

Ch|vvvavvvzvvv+qvvv9
k

Ch|ovvvzvvv+qvvvTvvv9
k
.h@vvv(p

q
vvvQ<vvv;_vvv9JGyvvvZqvvv(aGyvvvMvvvWvvv=vvv,LvvvZvvv9Fvvv[

G|vAvZv9UFv+qvOIyvzvZv(J<vTv=v>SvavJv%v9GyvMvWv#Gyv}vqvAv(M,h$vPG:*vAvzC
q
vQvvDv+vQG

k
<vAvav=v+vu

_vv;A|vvTvvAvvJvvzvv>*ovv"vvqvvP<vvavvQ*vvtvv?GyvvQqT.GyvvgvvRdGyvvZvv(@vv,yvv=vv;_vv?|vvTvv=vvtvv?GyvvAvvTvv(*vv?<vvTvv}vv9vvv?
50mm,$vvv(fvvv9OI30O*vvvTvvv+vvv=vvv{.(Gyvvv"vvv9svvvzvvv+qvvv?GyvvvJvvvQGQ*qvvv?yvvvzvvvZqvvv(aGyvvvMvvvWvvv=vvv,$vvv,fvvv9OI
077.0w/m.k).

GyZq(aGy}gO!,[GyZMQj]

*ovZrv"nvhGyvZqv(aGyv}vgvO!v,(MW)|v#YvMvQ<vQvv9!v,(<vWvwv{QFv+vUGyvTv+vzv+vwv9,|vh
G}yvv(|vv+vv"vv9hChvvvTvv+vvOGyvv}vvjvv"vv+vvR*vv(e),*ovvM

r
vvz
n
vvb|vvhpvvJvv~Gyvvwvv(chGyvvJvvGvvQGyvvwvvzvvTvv,,h*ovvZrvv%nvvQ

pv,GyvqvQf<vOQFv?IvQGQI1500OQFv?|v8v(*qv?.@ov}vQqQGyvZov%v9QIfvzv)SvzvTvzv?|v#GyvOhGyv+v>
GyvvvOhqGQIGyvvvAvvv,@vvvjvvvRdsvvvavvv+vvvQGJGyvvvZovvv%vvv9QIEyvvv)Cyvvv+vvv9a,Cvvv~q@ovvvjvvva

q
vvv)$vvvPgG}yvvv+vvv9a<vvvQG<vvvb

QG@v"vGv,hR*vB|vgvO!v,_v9QOyvzv}v9A.@vTvtvbG}yv+v9afvzv)Sv+vQ!v9sv{,pvAov]rvjnvbGyvJvZv+vQI
Gyvv}vvqvvw

q
vvwvv?Eyvv)GyvvTvv}vv9vvv?hGyvvwvvDvv9pvv?Gyvv}vvavvzvv(<vvAvv+vv#,Cvv~q@ovv}nvvQqQpvv,pvvQfIvv+vvE*vvAvv~E!vv]vv9L

GyvvQqG<vvb,hCLvv+vvQG
k

,*ovvtvva
q
vvhGyvv}vv"vvAvvHEyvv)Qh:JCh<vv;_vv9J.Gyvv}vv(GOGyvvQG<vvavv?GyvvJvvO*vvDvv?$vv,

<vv(yvv+vv}vv+vvQGJIvv+vv(*vv?<vvO:
k

|vv#GyvvQG@vv"vvGvv9JGyvvqvv+vv"vv(yvv+vv?,|vvMvvq
q
vv]vv?

k
<vv9yvvAvv9yvv,Gyvvavv9svv?Gyvv}vvAvv]vv}qvv"vv?

(Embodied Energy).*ovvvgvvvOqGyvvvZvvv(aGyvvv}vvvgvvvO!vvv,ivvv+vvvQsvvv9<vvv{yvvv;IvvvAvvvQGb,h_vvv9QOyvvvzvvv}vvv9A

h|t9heyzAgq
q

#,h:*JA(j(CFCS)Ch(HCFCS).

*vvvAvvv(p
q
vvvQGyvvvZvvv(aGyvvv}vvvgvvvO!vvv,<vvvavvv+vvvrm|vvv#G}Vvvvwvvv9dIvvvTvvv>OQFvvv?G!vvv]vvvjvvv9_vvv&Lvvv;d

GyAZ"+hhGSAg}9y&Gy}az(H:

!|

o
qw

q
xygRdGyqG(GJGy}"q(L?.

!IvvZvv9FvvQyvvgvvRdGyvvgvvz
q
vv+qvv9JhGyvv=ovv"vv)GyvvMvvqvv+vvqvv?Gyvv(Rf,h\vv}vv#Gyvv}vv=vv9!vv,PGJGyvv%vv+vvwvv{

GyMW=,.

!<;_9Jy}{Av9|{@G9h*rCf}9dGy="9AGyGO*OI.

!<;_9J!ZrYz=?y}{A@G9h*rCf}9dGy="9AGyGO*OIFRF+9
k
.

!<;_9JYz=?ygRdG}StrGy}9Fz?GyOqGp8?hG}StrGy}TA(*?.

!<;_9JYz=?*A~wyZt%9<9yQG@"HygRdG}Q\+q9J.

!Cy(GM|t9h|?yzg(G|{GyG(*q?y}"d(|9JGyATt+rGy}tz(<?.
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!Cy(GMvD+q?|az+q?|T=t9
k

}f}9dG vT9AGyM9QF+?.

!<;_9Jy~Str.

*vvv}vvvwvvv#@vvvjvvvavvv+vvv?hFvvv&GyvvvJvvvZvvv9FvvvQhG}yvvv(GM<vvvQsvvv9FvvvuG}yvvv(|vvv"vvv+vvv(eyvvvAvvvJvvvTvvv+vvv#Lvvv(GYvvv%vvv9
GyvvJvvQGQ*qvv?.*vv}vvwvv#@vvtvvavv+vvh<vv;_vv9JG}Svvtvvrpvv,Gyvv}vvZvv"vvh<vv9yvv}vv+vv{Gyvv}vvavvzvv(HCh@vvjvvzvv+vvqvv%vv9
<v9yv=v+vAv(|v+v#yv;SvAvgv}v9dpv,|v"vdv(|v9JGyvAvTvtv+vrPGJGyvjvWv9AG}SvqvzvAv,GyvPj*vAv~@vav=v+vtv&
<v9yvzv%v>.h@

o
vjva

q
v)hIvOGJG}Q\v+qv9J<v9yv(Qbfv"vO|v9@vAv~q@vjvav+vAv%v9|v=v9VvQI<v}vOIESv}v"vAv+v&.

h*vv}vvwvv#<vv"vv9ACQ\vv+qvv?|vvQ!vv?<vv9SvvAvvgvv}vv9dhIvvOGJCQ\vv+qvv9J|vvZvv"qvvgvv?|vv#<vv;_vv9JGyvvZqvv(a
Gyvv}vvgvvO!vv,,|vvhCyvv+vv9a|vvAqvvGvv%vv?Vvv9svv(yvv+qvv9

k
:Cpvvtvv+qvv9

k
,<vvJvv+vvE*vvAvv~yvvZvvtvv%vv9|vv=vv9VvvQIfvvzvv)Cyvv(GM

G}Q\vv+vv9JGyvv}vvZvv"vvgvv?|vv#Gyvv"vvWvv9QIhGyvv}vvAvvZvvzvv?<vv=vvgvv]vv%vv9<vvavvQ*vvtvv?GyvvJvvRhGyvvzvvTvv9f.h@vvAvvQGhM

Gyvv"vv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvv}vv"vvAvvGvv9JGyvvZvv(aGyvv}vvgvvO!vv,yvv;SvvAvvgvv}vv9dGyvvOGLvvzvv,,fvv9OIk<vv+vv#310.0

h039.0w/m.kfvvvv"vvvvOGyvvvvOQFvvvv?10|vvvv8vvvv(*qvvvv?,<vvvv9yvvvvQivvvv~|vvvv#Cf
q

yvvvv}vvvv"vvvvAvvvvGvvvv9JG:SvvvvAvvvvgvvvv}vvvv9d
GyM9QF,!9sz+q?Cfz).

h*vvv}vvvwvvv#GSvvvAvvvgvvv}vvv9dGyvvvZqvvv(aGyvvv}vvvgvvvO!vvv,<vvvqvvvgvvv9yvvv+qvvv?yvvvAvvvMvvvqvvv+vvvr(Attenuate)GyvvvZvvv(J

Gyvv}vv"vvAvvtvv{.pvvqvv,Gyvv=vv"vv)Lvvqvv+vvqvv?Gyvv(Rf,@vvgvvOqGyvvz
q
vvJvvrGyvv}vv9Yqvv?yvvzvvZqvv(Jpvv9fvvzvv?pvv,Lvvqvv̂

GyvZv(JGyv}v"vAvtv{fv=vQGyvGvOQGfGyvqv9Yvzv?,fv"vOGVvAvQGvv%v9|vhSvav(M|vROhFv?|v#Cyv(GM
GyvvvGvvv[hpvvvQGZ$vvv(GFvvv,hGSvvvh,vvvvPyvvvxpvvv,G}Q\vvv+qvvv9JGyvvv}vvvWvvvw

q
vvvzvvv?<vvvgvvv(GQVLvvvWvvv=vvv+vvv?

@vvtvvzvv+vvO*qvv?,fvv"vvOGVvvAvvQGvvv%vv9|vvh_vv=vvtvv?|vvQ!vv?<vv+vv#Gyvvgvv(GQVh_vv=vvtvv?E!vv%vv9AG}Q\vv+qvv?.h*vv}vvwvv#
GSvvAvvgvv}vv9dGyvvZvv(aGyvv}vvgvvO!vv,Gyvv}vvwvv(vQ[Gyvv}vvJvv=vvJvv>]yvvzvvAqvvJvvWvv+vv?<vv+vv#fvv(GQVG}Q\vv+qvv?
yvAvMvqv+v̂G!vAvtv9dGyvZv(J,h$vPG|v"v9Sv><vWvwv{Lv9UyvAvJvTv+v#GyvgvRdGyvZv(@v,Lv;d
Cf}9dGyAGO*O.

*ovvvTvvvAvvvgvvv}vvv{GyvvvZqvvv(aGyvvv}vvvgvvvO!vvv,,yvvvgvvvOesvvv9<vvvzvvv+qvvvAvvv&yvvv;IvvvAvvvQGb,pvvv,Yvvv"vvv9fvvv?|vvv(svvvqvvv9J
GyvJvQ*vu,yv}v"vhG!vAvWv9QGyv"qv9Qfv=vQGyvqvQGiv9JhGyvAvGv9h*vr,|vgvav+v9

k
|vtv9h|v?yvzvJvQ*vu@vAvQGhM

<vvv+vvv#30h120Osvvv+vvvtvvv?.h@vvvgvvvavvv,<vvv;_vvv9JGyvvvZqvvv(aGyvvv}vvvgvvvO!vvv,fvvv9OIIvvv}vvv9*vvv?yvvvzvvvqvvv(:P|vvv#
GyvvJvvQ*vvu@vvAvvQGhM<vv+vv#60Osvv+vvtvv?h4Svv9fvv9J.h*vv}vvwvv#GyvvJvvZvv(dfvvzvv)|vvTvvAvv(*vv9J|vv}vv9Cvvzvv?
yzJ}9*?<9SAg}9dY(a|gO!,|QV(T*}w#@ja+A&<{!%9AGJO*w(Q*?.

@vv||qvv#fvv9OIGyvv=vv;_vv9JGyvv}vvTvvAvvgvv}vvzvv?pvv,G}SvvtvvrGyvv}vvTvvAvvgvv9QIGyvv}vvZvv"qvvgvv?|vv#GyvvZqvv(a
Gyvvvv}vvvvgvvvvO!vvvv,GyvvvvZqvvvv"vvvvr(1)|vvvv#G!vvvvAvvvvWvvvv9QGyvvvvzvvvv%vvvv>hpvvvvtvvvv9

k
yvvvvzvvvv}vvvvgvvvv+vvvv9Q(BS 476 Part 7:1997)

hGyvvZqvv"vvr(0)hpvvtvv9
k

yvvzvvGvvRAGyvvTvv9OS(Part 6:1989)fvvzvv)vvv{
u

|vv#GyvvTqvvavvJvv+vv#GyvvO*vvwvv(Qj
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hGyvMvzvqv,.h@vtvhfv9OIsv+v~Gyv"v9svzv+qv?GyvJvQGQ*v?yv=v;_v9JG}SvtvrGyv}vTvAvgv9QIGyv}vZv"qvgv?|v#
GyvvvZvvv(aGyvvv}vvvgvvvO!vvv,pvvv,Gyvvv}vvvGvvv9d052.0vvvv057.0w/m.k.*vvvtvvvhfvvv9OIk@vvv($vvv+vvv#GyvvvZvvv(J

yvv=vv;_vv9JG}Svvtvvr|vv#GyvvZvv(aGyvv}vvgvvO!vv,\vv}vv#Gyvv}vvGvv9d34vvvv36O*vvTvv+vv=vv{,E:C!qvv&,
<vvJvvTvv>G!vvqvvAvv9MSvvavvKGyvv=vv;_vv?,*vv}vvwvv#Cf*vvAvvQGhM|vvgvv9|vv{G|vvAvvZvv9UGyvvZvv(J|vv#1.0
yvvzvv=vv;_vv9JGyvv}vvzvvTvv9A,|vvQhQG

k
<vvvvvvvvvv5.0yvv5!vv%vv9AGJGyvv}vvAvvWvvt

q
vvtvv?,hYvv(:

k
Eyvv)95.0yvv=vv;_vv9J

|qA(I?GyMz+q?Gy}ja
q
9I<Z(a|gO!+,<T}9v?20mm.

GyZq(aGyRqF9F,

*ovvvZrvvv"nvvvhGyvvvZqvvv(aGyvvvRqFvvv9Fvvv,<vvvgvvv}vvvzvvv+qvvv?vvvvQGhf(GyvvvWvvvwvvv{13.1),Gyvvv}vvvWvvv9<vvv%vvv?yvvvzvvvgvvv}vvvzvvv+vvv?
Gyv}vTvAvgv}vzv?pv,@vZv"v+vhGyvZv(aGyv}vgvO!v,,Iv+vE*vTv+v{FvOhdSv}v+vx|v#GyvRqFv9L|v#
GyvvqvvQfEyvv)|vvtvvOq|vv?Gyvv}vv(svvO,h|vv"vv&<vvAvvzCvv+vvQGyvvGvv9P<vv+qvv?Eyvv)_vv=vvu|vv#Svv=vv+vvwvv?pvv(:P*vv?*vvOhQ
<vvTvvQfvv?,|vvDvvt

q
vv><vv}vv8vv9JGyvvD

q
vvtvv(HGyvvZqvvjvv+vvQIfvvzvv)|vvOGQ|vvJvv+vvavv%vv9.h@vv"vv=vvPGyvvtvv(qIGyvv}vvQvvvR*qvv?

GyvvMvv+vv(W,GyvvAvv,@ovv}nvvOw<vvWvvwvv{E\vv9pvv,pvvAvvAvvJvv(dEyvv)Cyvv+vv9amOsvv+vvtvv?<vv(GSvvavv?@vv+qvv9Q$vv(GFvv,
Sv9Lv#.h@

o
vQT

q
G}yv+v9a<v}v9OIQG<vav?,*vAv~|vZv%v9<vgvOFvPfvzv)Sv+vQ

m
!v9sv{

m
pvAv"vAvHIvZv+vQI

<vv9yvvTqvv}vv9vvv?Gyvv}vv"vv9Svv=vv?.@ovvgvv9y
n
vvHGyvvJvvZvv+vvQIpvv,pvvQfyvvAvvGvv}vvOGyvv}vv9OqIGyvvQqG<vvavv?,Cvv~q@ovvtvva

q
vvhpvv,

Gy"%9*?
k

,h@
o

WP

q
Hh@

o
JR

ve.

*vAv}v+qvRGyvZqv(aGyvRqFv9Fv,<vz!qv&iv+vQsv9<v{yv;IvAvQGb,h_v9QOyvzv}v9Ah|vtv9heyvzvAvgvqv#,
h:*JA(j(CFCs)Ch(HCFCs),h$(|A(p

q
Q<a+r|#CVw9dGy}"AH:

!|qw

q
xygRdGyGOGQGfPGJGyqG(IGy}"q(L?.

!yvqv9Fvr|v#OhfhFv&Chvvav=vtv?<v+v#hQbGyvwvQGpvBhGyv=v(yv+vAv+v#,yv~Svtvrpv,
Gy}=9!,PGJGy%+w{GyMW=,,hGyGOQGfGyOGLz+?hp,G}Q\+9J.

!<v;_v9J!vZvrYvzv=v?,|vhSv+vzvwv(f_v9QOyvzv}v9A,yv}v{Avv9|v{GyvAvGv9h*vrpv,
Cf}9dGy="9AGyGO*OI.

!<;_9JYz=?y}{AGyAG9h*rp,Cf}9dGy="9AGyGO*OIFRF+9
k

,

!<vvvv;_vvvv9J|vvvvtvvvv9h|vvvv?yvvvvzvvvv]vvvvjvvvvb,yvvvvMvvvvQSvvvv9!vvvv?Yvvvvzvvvv=vvvv?,ChCQ\vvvv+qvvvv9J|vvvv#fvvvv(GQV

h<;_9J,

!_=t?|#Y(aRF9F,Yz>hy(MF[yzA=a+"9JGyG9p
q
?.
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!Cy(GMYz=?|ja

q
9I<9yvvvv(PVC)yA=a+"9JG}StrGy}wW(p?p,Gy}Z9!h.

(@vAvQGhMGyv"v9svzv+qv?GyvJvQGQ*qv?yv}v"vAvGv9JGyvZqv(aGyvRqFv9Fv,fv9OI<v+v#031.0h040.0

w/m.kf"OGyOQF?10|8(*q?).

Lvv(GUGyvvZqvv(aGyvvRqFvv9Fvv,Gyvv}vvAvvgvvz
q
vvtvv?<vv9yvvZvv(Jh|vvtvv9h|vv?GyvvJvvQ*vvu,@vvWvv9<vv&Lvv(GU

GyvvvZqvvv(aGyvvv}vvvgvvvO!vvv,.@vvvTvvvAvvvgvvv}vvv{yvvvJvvvrGyvvvZqvvv(aGyvvvRqFvvv9Fvvv,Gyvvv}vvvMvvvqvvvqvvv?yvvvzvvvZvvv(J,PGJ

GyvvAvvQGvvv=vv9J Ivvwvv9eG ivv;b<vv+vv#Gyvv(IvvOGJGyvv}vvAvvGvv9hQI,yvvAvvMvvqvv+vv̂Yvv(JGyvvZvvOepvv,
G}Q\vv+qvv9JGyvvgvv9Fvv}vv?GyvvMvvQSvv9!vv+qvv?hGyvvMvvWvv=vv+qvv?.GyvvzvvJvvrGyvv}vvgvv+vv9Q*vv?|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9dpvv,
Gyt(G_hGyMq+q?,hp(bG}StrGy}TAg9QI.

*ovTvAvgv}v{GyvZqv(aGyvRqFv9Fv,Gyv}vAv}v9Svx<v9yvQG@v"vHhGyv}vgv9yvH<v}v9OI_v9QOIyvzv}v9Apv,
@vvZvv"vv+vvh<vvgvv̂C!vv(GY<vv;WG}Svvtvvr,GyvvAvv,@vvJvvtvvuGyvvZqvv"vvr(0)|vv#|vvAvvavvzvv=vv9JG!vvAvvWvv9Q
GyvvJvvQ*vvu|vv#C!vvdvv}vv?Gyvv=vv"vv9A(BS 476: Parts 6 and 7),h@vv(p

q
vvQC*vv]vv9

k
G|vvAvvZvv9UGyvvZvv(J

yMq^|TA(*9JGy]qG+HGyg9y+?.

(GyWw{13.1)f}z+?vQGhfyZ"9f?GyZ(aGyRF9F,.

Gy=z(cGyRqF9F,GyQi(jChGyMz(j

*ovvZrvv"nvvhGyvvRqFvv9LGyvvMvvzvv(jChGyvvQivv(j|vv#Lvvzvv+vvb|vv#GyvvRqFvv9LGyvv}vvwvvTqvvQh|vvTvvJvv(b
GyvvqvvJvv~Gyvv"vv9fvv~,h<vvAvvTvvMvv+vv"vv&Eyvv)GyvvOqQFvv?1000|vv8vv(*qvv?*vvAvvzvvvTvvOGyvvwvvQ<vv(f|vvWvvw

q
vv;

k
pvvtvv9fvv9J

\vv}vv#GyvvRqFvv9LGyvv}vvZvv%vv(Q.h*vvAvv~@vvzvvO*vv#GyvvRqFvv9Lh@vv=vvQ*vvOghCLvv+vvQG
k

@vvtvvavv+vvgvv&Eyvv)Gyvvtvv+vv9S

Gyv}vavzv(H.h@vAv}v+qvRGyv}v9OqIGyvTv(OGA<v9yvOq*v}v(|v?hfvOesv9<vzv+qv?G:IvAvQGb,hSv%v(yv?GyvAvWvjv+v{
hG|vvAvv;vvv%vv9yvv}vvAvv9!vv?\vvjvvb|vvQ@vvqvvgvv?.h$vv,|vvtvv9h|vv?yvvzvv}vv9A<vvTvv=vv><vv"vv+vvAvv%vv9GyvvMvvzvv(*vv?Gyvv}vvjvvzvvtvv?,
hvvAv+v}v?yv=vMv9QGyv}v9A,:@vJvAv(jfvzv)(CFCS).|v"vAvGv9JGyvRFv9LGyvMvzv(j|v(Yqvqv?pv,
Gy}g+9Q(BS EN 13167:2008).
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@vvvgvvvO
q

<vvv;_vvv9JGyvvvRqFvvv9LGyvvvMvvvzvvv(j|vvv"vvv9Svvv=vvv?yvvvgvvvRdG}Svvvtvvvr,<vvv}vvv9pvvv+vvv%vvv9G}Svvvtvvvr
GyvMv]vQGA,hG}SvtvrGyv}vTvAvgv}vzv?vv}v(GsvryvzvTv+v9QGJ!vdvQG

k
yv}vAv9!vAv%v9Gyv}vQ@vqvgv?yvzv]vjvb.

*vvAvv~qyvvZvvuGyvv=vv;_vv9Jfvv9OIk<vv9yvv=vv+vvAvv(|vv+vv#GyvvTvv9Lvv#Eyvv)_vv=vvtvv9JGyvvAvvTvv(*vv9JGyvvMvvQSvv9!vv+vv?,Ch
Eyvv)G}Q\vv+vv9JGyvv}vvgvvO!vv+qvv?Gyvv}vvWvvwvvzvv?,ChEyvv)GyvvjvvWvv9AGyvv=vv+vvAvv(|vv+vv"vv,Gyvv}vvTvvz

q
vvKfvvzvv)G}Svvtvvr

GyvMvWv=v+qv?.h*vgvOqGyvRqFv9LGyvQiv(j|v"v9Sv=v9
k

yvgvRdG}Q\v+v9J@vJvB_v=vtv?GyvAvTv(*v?,h*v}vwv#
GSvvAvvgvv}vv9yvv&OGLvvzvv+qvv9

k
ChLvv9QFvv+qvv9

k
Ch\vv}vv#@vvGvv9h*vvrGyvvGvvOQGfGyvvMvv9QFvv+vv?.Lvv9QFvv+qvv9

k
,*ovv}vvwvv#

@vvzvv+vv+vvTvv&ChEvvvTvv9Dg<vv=vv;_vv9J|vvgvvz
q
vvtvv?,hOGLvvzvv+qvv9

k
*vv}vvwvv#E!vv%vv9Dg<vvzyvv(GMGyvvGvv[Ch<vv}vvgvvOf

|vvAvv}vvO
q

Oh_vv+vv"vv?@vvtvvzvv+vvO*vv?.(@vvtvvhGyvv"vv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvvzvvRqFvv9LGyvvMvvzvv(jpvv,Gyvv}vvGvv9d037.0vvvv

048.0w/m.kf"OGyOqQF?10|8(*q?,hpt9
k

yzZ"r).

Gyq+Q|+w(:*BGy}AtW
q

Q

*ovvZrvv"nvvhGyvvqvv+vvQ|vv+vvwvv(:*vvBGyvv}vvAvvtvvWqvvQ(EV) (Exfoliated Vermiculite)<vvAvvTvvMvv+vv#pvvzvvR
Gyvv}vv+vvwvv9Gyvvavv=vv+vvgvv,.@vvTvvAvvgvv}vv{Gyvv}vv9OqIGyvv}vvJvvAvv(*vv?IvvAvv)90%|vv#IvvGvv}vv%vv9$vv(GA,vvv}vv9OqI
|vqvw

q
vwv?|v9yv8v?yvgvRdGyvav9<vuGyvgvzv(j,hpv,GyvQV

q
v?G Sv}v"vAv+qv?yvAv"vAvHivav9Aksv9Sv+v9

k
hGsv+v9

k
|v#

GyvvJvvQ*vvuyvv~Vvvjvv9dGyvvqvv(:P*qvv?Gyvv=vv"vv+vv(*vv?Gyvv}vvwvvWvv(pvv?.h*vvGvv>@vv"vvqvv+vvPGyvvjvvavv9Afvvzvv)_vv=vvtvvAvv+vv#
fvv"vvO|vv9@vvwvv(fGyvvTvv}vv9vvv?Gyvv}vvavvzvv(<vv?Cvvv=vvQ|vv#30m.*vv}vvAvvzvvxGyvv}vv"vvAvvHE!vv%vv9ASvvavvK

m
ivv+vvQ

C|vvzvvU
m

,*vv}vvwvv#Cf*vvwvv(f|vvwvvWvv(pvv9
k

OGLvvzvv+qvv9
k

,Ch|vvavvzvv+qvv9
k

pvv,GyvvAvvavv=vv+vvtvv9JGyvvMvv9QFvv+qvv?.vvv}vv9
*vv}vvwvv#GyvvJvvZvv(dfvvzvv)hsvv9*vv?|vv#GyvvJvvQ*vvu@vvZvv{Eyvv)240Osvv+vvtvv?GfvvAvv}vv9OG

k
fvvzvv)Svv}vv9vvv?

GyvvAvvavv=vv+vvu,hGyvv"vvTvv=vv?<vv+vv#|vvTvv9Ivv?GyvvTvvavvKGyvv}vvwvvWvv(ahGyvv}vvtvvavvhGyvvgvvQ\vv,yvvzvvqvv(:P(HP/A)

(GyvvqvvZvv{5).h*ovvTrvvAnvvgvv}vv{Gyvvqvv+vvQ|vv+vvwvv(:*vvByvvZvv"vv9fvv?SvvOGOGJ|vvgvv+qvv"vv?yvv(svvrGyvvJvvQ*vvusvv9<vvzvv?
yvzvqvx,Iv+vE@vMvAvQbGyvMvO|v9J[GyvAv}vO*vOGJ]FvOQGfIvQ*vu|v"vqvZvzv?.*v(YqvrGyv}vgv+v9Q

(BS EN 14317)pv,FvRFv+v%v9G}hqdhGyvD
q
v9!v,,Gyvqv+vQ|v+vwv(:*vBGyv}vavzv,,hGyvav9QOyvzv}v9A

hGyvvqvv+vvQ|vv+vvwvv(:*vvBGyvv}vvMvvzvv(W|vvTvv=vvtvv9
k

|vvh|vv9OIQG<vvavv?.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*vv?yvvzvvqvv+vvQ|vv+vvwvv(:*vvB
Gyvvv}vvvAvvvtvvvW

q
vvvQ062.0w/m.k.h*vvv}vvvwvvv#GyvvvJvvvZvvv(dfvvvzvvv)!vvv9svvvzvvv+qvvv?/IvvvQGQ*qvvv?\vvv}vvv#LvvvQSvvv9!vvv?

<JZ(*9JLq+q?|T9h*?f9OI11.0w/m.k.).

Gy=Q:*BGy}A}O
q

O

*ovvZrvv"nvvhGyvv=vvQ:*vvBGyvv}vvAvv}vvOqO(EPB)<vvAvvTvvMvv+vv#|vvgvv9OfGyvvZvvMvvQGyvv=vvQvvv9!vv,Gyvvavv=vv+vvgvv,.
*ovTrvAnvgv}v{yvzvgvRdpv,Gyv}v(svh<vWvwvzv+v&Gyv}vqvw

q
vxhGyv}vAvQG<vbyv~SvavKhGyvTvtv(ahGyvGvOQGf

hG}Q\vv+vv9JhC*vv]vv9
k

vvvzyvv(GM|vvTvv=vvtvv?GyvvAvvWvvwvv+vv{.|vv"vvAvvGvv9JGyvv=vvQyvv+vvBGyvv}vvAvv}vvOqO|vv(Yqvvqvv?pvv,
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Gyvvvv}vvvvgvvvv+vvvv9Q(BS EN 13169:2008),h|vvvv9OIG |vvvv;AGyvvvv}vvvvqvvvvw
q
vvvvwvvvv?|vvvv(Yqvvvvqvvvv?pvvvv,Gyvvvv}vvvvgvvvv+vvvv9Q

(BS EN 14316)<vvGvvRFvv+vv&G}hdhGyvvD
q
vv9!vv,.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*vv?}yvv(GMGyvv=vvQyvv+vvBGyvv}vvAvv}vvOO

50.0w/m.k.).

S+z+w9JGyw9yT+(e

@vv}vvAvvzvvxSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(e(CS),Gyvv}vv(Yvv(pvv?pvv,GyvvqvvZvv{12,|vv+qvvRIGyvv}vvtvv9h|vv?
GyvvGvv+qvvOIyvvzvvZvvOehGyvvO*vv}vv(|vv?Gyvvgvv9yvv+vv?.h@

o
vvZrvv"nvvhCyvv(GMFvvOQGf|vvAvv"vv(fvv?|vv#Cyvv(GMSvv+vvzvv+vvwvv9J

Gyvvwvv9yvvTvv+vv(e,Gyvv}vv"vv]vvOIfvvzvv)Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(b.(@vv}vvAvvzvvxSvv+vvzvv+vvwvv9JGyvvwvv9yvvTvv+vv(efvv9OI
!9sz+q?IQGQ*?@T9hj29.0w/m.k).

GyRqF9LhGyARF+HGy}AgOqO

@vvzCvv+vvQGJGyvvgvvRdGyvvJvvQGQjhGyvvZqvv(@vv,yvvzvvAvvRFvv+vvHGyvvDvv"vv9Fvv,hGyvvDvv;Cvv,hvvvPyvvxGSvvAvvgvv}vv9d
GyRF9L|"Mq^G:!=g9C+?|(Y(p?p,GyqZ{7.

Gy%;eGyj9Rj(Gy%(GF,)

Gyvvvv%vvvv;|vvvv9JGyvvvvjvvvv9R*vvvv?(Aerogel)$vvvv,|vvvv(GOSvvvv+vvvvzvvvv+vvvvwvvvv9@vvvv+vvvv?:<vvvvz
q
vvvv(Q*qvvvv?vvvvv9Q$vvvv?yvvvvzvvvv}vvvv9A

(Hydrophobic)Lvvqvv+vvqvv?FvvOqG
k

vvvDvv9pvv9@vv%vv9|vvAvvO!vv+qvv?FvvOqG
k

@vvZvv{Eyvv)3kg/ m3(vvvDvv9pvv?Gyvv%vv(GA
@vTv9hj2.1kg/ m3).h*ovZrv"nvhGyv%v;eGyvjv9Rj<vAv=vM

q
vQGyv}vP*v>|v#$v;eGyvTv+vzv+vwv9@vJvB

\vjvb|vMvq
q
v̂.Gyv%v;|v9JGyvjv9R*qv?fv9yv+v?Gyv}vTv9|v+qv?,@vWvjv{GyvqvQGiv9JGyv%v(GFv+v?fv9OI95-

97%hIvAv)99.8%,yvwv#Gyv}vTv9eYvjv+vQIFvOG
k

|v#sv+v9S20!v9!v(|vAvQEyv)OQFv?C!qv%v9
CYvvjvvQ|vv#Gyvv}vvTvv9QGyvvJvvQGyvv(Svvavv,yvvzvv"vv+vvAvvQhFvv+vv#hG}hvvvTvvGvv+vv#pvv,Gyvv%vv(GA.h$vvPG*vv}vv"vvh
FvvR*vv8vv9JGyvv%vv(GA|vv#GyvvJvvQvvv?hG:YvvavvOGe<vv=vvgvv]vv%vv9Gyvv=vvgvv̂,|vv}vv9*vv|Ojfvv9OIk:!vvAvvtvv9d
GyvvJvvQGQIpvv,GyvvJvv9yvv?Gyvvjvv9R*vv?.h<vv(Fvv(Opvvtvvb|vv#3Eyvv)5%|vv9OIYvvzvv=vv?,*vvwvv(fG!vvAvvtvv9d
GyvvJvvQGQIpvv,Gyvv}vvQIvvzvv?GyvvZvvzvv=vv?|vvJvvOhOG

k
FvvO
q
G
k
.fvv"vvOGSvvAvvgvv}vv9yvv&yvvzvv}vv{AGyvvwvv9|vv{yvvzvvAvvGvv9h*vvr

pv,hIvOGJGyvAvRFv+vH,@v}v"vhIv=v+v=v9JGyv%v;eGyvjv9Rj|v#sv+v9S5.0Eyv)4mmIvQvv?

Gyvv%vv(GA,|vv}vv9*ovvMvvqvv̂|vv#G!vvAvvtvv9dGyvvJvvQGQI<vvAvv+vv9QGJGyvvJvv}vv{.yvvPyvvx*vv}vvwvv#Cf*vvJvvOK
G!At9d|JOhOyzJQGQI<(GSa?G Vg9Yptbf=QhIOIGyARF+H.

G!vvAvvtvv9dGyvv]qvv(Afvv=vvQGyvv%vv;eGyvvjvv9Rj$vv(@vvtvvQ*vv=vv9
k

80%yvvwvv{10mmSvv}vv9vvv?,|vv}vv9

*vvgvvavv,\vv(AG
k

|vv"vvAvvWvvQG
k

h*vv}vv"vvh!vvqvv9PGyvv]vv(Apvv(bGyvv=vv"vvqvvTvvGvv,.*ovvM
n
vvq
q
vv̂G!vvAvvtvv9dGyvvZvv(J

Gyv}vJv}v(d<v9yv%v(GALvZv(Yv9
k

GyvAvQOqOGJG}sv{|v#500$vQ@vR.h$vPgGyv}v9OIvv9Q$v?yvzv}v9A
hyPyx@t9he!}(qGygq#.
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@vvAvv(pvvQhIvvOGJGyvvAvvRFvv+vvH|vv#Gyvv=vv(yvv,vvvQ<vv(!vv9JGyvv}vv}vvzvv(AI<vv9yvv%vv;eGyvvjvv9Rjvvvzyvv(GM
<vtv+v9Sv9J10h16mm,Ch<vav+vrm|v#Gyvtv+v9Sv9JGyv}v;Fv}v?yv}vGv9QjGyv}vtv9_vhGyv}vWvwvzv?
yvvzvvRFvv9L(GyvvqvvZvv{7),Chvvv"vv(GpvvPSvvtvvqvv+qvv?Vvvq

q
vv9pvv?Chvvvzyvv(GMFvvOGQ*qvv?(|vvDvv;

k
1220 x 3660

mm).*vTvAvgv}v{CIvOC!vdv}v?G vvTv9AhGyvAvTvtv+vrGyv}ovTvGvzv?E_v9QGJCyv(|v"v+v(eyvTv"vOCyv(GM
(Sandwich Panel)|vv#Yvvqvv9FvvKGyvvRqFvv9LGyvvz

q
vv+vvqvv,Gyvv}vvqvvZvv(yvv?<vv9yvv%vv;eGyvvjvv9Rj.@vv}vvAvvzvvx

G}yvv(GM|vv#svv+vv9Svv9J1200 x 3660 mmCh1500 x 3600 mm(vvvJvvO
q

Cfvvzvv)),svv+vv~U

|vvTvv9h*vv?Eyvv)28.0w/m.k.(Gyvv"vv9svvzvv+qvv?GyvvJvvQGQ*vv?yvvTvv+vvzvv+vvwvv9Gyvv%vv;eGyvvjvv9Rj@vvTvv9hjfvv9OI
018.0w/m.k.).

|(GOGygRdGyg](*q?
@vv~hYvvrGSvvAvvgvv}vv9d<vv9:JGyvvtvvX

q
pvv,GyvvqvvZvv{17,|vvh|vv"vvAvvGvv9JCLvvQi|vvgvv9OI

GyAqOh*Q.
|"AG9JGyqz

q
+#

*vvAvv~Fvv"vv,Gyvvqvvz
q
vv+vv#|vv#VvvGvvQIGyvv=vvz

q
vv(WGyvvqvvzvv+vv"vv,(Quercus suber)vvv{9Svv"vv(GJ

(ChCvvvDvvQ),hyvvPyvvx*vvgvvOq|vv9OqIYvvO*vvtvv?yvvzvv=vv+vv8vv?.hyvvAvvJvv(*vvzvv&Eyvv)Cyvv(GM,@ovvTrvvAnvvgrvv}vv{fvv9OI
yvvvgvvvRdG}SvvvavvvK,@ovvv}nvvvOqOIvvv=vvv+vvv=vvv9JGyvvvqvvvz

q
vvv+vvv#,Cvvv~q@ovvvWnvvvw

v
vvv{@vvvJvvvBGyvvvJvvvQGQIhGyvvv]

q
vvvjvvvbEyvvv)

<vzv(vv9J<v9SvAvgv}v9dGyvQqG@v"vHGyvav=v+vgv,pv,Gyvqvzv+v#.h@
o
vtv[

qGyv=vzv(vv9J<vTv}v9vv9Jmsv+v9Sv+qv?Ch
<vTv}v9vv9J|vAv"v9svZv?@vOQ*vGv+v9

k
 !vAv9L|v+v(dmpv,pv,GyvTvtv(aGyv}vTvAv(*v?(GyvWvwv{13.2).

yvR*v9OILv(GUGyvgvRdGyvJvQGQj,*v}vwv#yvZvuGyvqvz
q
v+v#Eyv)Gyv=v(yv,*v(Q*vDv9fPjGyvMv;*v9

Gyvv}vvjvvzvvtvv?ChEyvv)Qivv(IGyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJ(Polyisocyanurate).h*vv"vv=vvjvv,pvv,$vvPg
GyvvJvv9yvv?h\vvh$vvPgGyvvZvvqvv9FvvKhGyvvqvvzvv+vv#pvv,G}fvvzvv).h:@vvAvvzC

q
vvQ|vv"vvAvvGvv9JGyvvqvvz

q
vv+vv#<vvAvvavv=vv+vvu

Gyv=v+vAv(|v+v#GyvTv9Lv#pv,|v"vdv(|v9JGyvAvTvtv+vrGyv}vTvAv(*v?.hsvO@v~hYvrGyvqvzv+v#Gyv}vAv}vOqO
(ICB)pvv,Gyvv}vvgvv+vv9Q(BS EN 13170:2008).(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*vv?yvvzvv(MGyvvqvvz

q
vv+vv#@vvTvv9hj

042.0w/m.k.).

(GyWw{13.2)fRdGyqz+#<}+{yzTt(aGCTA(*?.
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Y(aGyMQha

*vvvvgvvvvOqYvvvv(aGyvvvvMvvvvQha|vvvv9OqIfvvvvRdpvvvv9fvvvvzvvvv?FvvvvOG
k

|vvvvAvvvvGvvvvO
q

OIGyvvvv}vvvvZvvvvOQPGJ!vvvv9svvvvzvvvv+qvvvv?
|v"vMvqv]v?,hCpv]v{|v#Gyvgv(GRdGyvz

q
v+vqv+qv?G}LvQi.h*vAv(pvQ<vWvwv{<v;_v9JQ|v9O*qv?@vAvQGhM

pvvv,GyvvvTvvv}vvv9vvvv?|vvv#50h70Eyvvv)100mm.pvvv9yvvvZqvvv(a|vvv9OI|vvv9Yvvv?yvvvzvvvQ_vvv(<vvv?,CjC!qvvv%vvv9
fvvwvv(Svv?@vv}vvAvv[,h@vvJvvQqQ<vvMvv9QGyvv}vv9A,h*vvgvvOq$vvPGGyvvAvvzCvv+vvQ|vvqvv+vvOG

k
fvv"vvOGSvvAvvgvv}vv9yvv%vv9yvvzvvgvvRd

GyvvJvvQGQj.pvvgvv"vvO|vv9@vvQ@vvqvvhOQFvv?IvvQGQIGyvv=vv"vv9A*vvJvvQqQGyvvZvv(aQ_vv(<vvAvv&|vvTvv=qvv=vv9
k

@vvzCvv+vvQG
k

|vv=vvQqOG
k

pv,G}yv+v9a,h<v9yvAv9yv,@vOp
q
vtv9
k

|

ovM
n
vqv]v9

k
yvzvJvQGQIEyv)Gyv=v"v9A.pvqv,GyvWvAv9A*vTvM

q
v#G|vAvZv9U

GyvQ_v(<v?Gyv}v9OqIh*vTv9fvO$vPGGyvAvav(Qpv,GyvJvQGQIpv,|v"vhGyvAvwv9CvrGyv=v+v"v,pv,@vGv9h*vr
Gyvv=vv"vv9A,|vv#_vvQ*vvuGyvv}vvJvv9pvvdvv?fvvzvv)OQFvv?IvvQGQIG}yvv+vv9apvv(b!vvtvvavv?Gyvv"vvOi,hvvvPyvvx

@Mq

q
^<wq9AIGyq9sOGyJQGQj|#Gy="9A.

GyvvZqvv(a|vv9OIB|vv"vv?yvvzvvAvvgvv9|vv{,@vvAvvavvz
q
vv>pvvtvvbsvvq

q
vv9RGJhsvv"vv9fvv9

k
hGsvv+vv9

k
|vv#Gyvvjvv=vv9QvvvJvvO

u

CO!vv)|vv#GyvvJvv}vv9*vv?.h:*vvTvv=qvv>GyvvZqvv(a@vv%vv+qvvGvv9
k

,E:pvv,GyvvJvv9:JGyvv"qvv9OQIyvv~VvvMvv9U

GyvvvP*vvv#yvvvO*vvv%vvv~IvvvTvvv9Svvv+qvvv?|vvvgvvv+qvvv"vvv?yvvvzvvvZqvvv(a.h<vvv;_vvv9JGyvvvZqvvv(aGyvvvAvvv,@vvvJvvvAvvv(j85%|vvv#
GyvvZvv(ah15%<vv(yvv+vvTvvAvvQ,yvvzvv}vvJvv9pvvdvv?fvvzvv)Vvvwvvzvv%vv9,*vv}vvwvv#@vvtvvavv+vvgvv%vv9<vvTvv%vv(yvv?<vv(GSvvavv?
Svw
q
v+v#
m

Iv9O
u

ChCvtv=v%v9<v9yvtv+v9SGyv}vJvO
q

O.|v#Gyv}ovJvAnv}v{Cf*vAvgvQqVGyvZqv(ayvzvtv(GQV,

GyvvAvv,*vv}vvwvv#Cf@vvTvvAvvgvv}vvzvv&vvv}vv9OqImyvvzvvA
qvvgvvWvv+vvXEPG@vv}vvw

q
vv"vvB|vv#Gyvv(Yvv(dEyvv+vv&,E:Cf

q
$vvPg

Gyvv=vv;_vv9J@
o
vvgvv9y

n
vvH<vv}vv=vv+vvOIvvWvvQGJyvv}vv"vvh$vvGvv(eGyvvgvvEChGyvvMvv"vv9pvvU,h|vv|LvvQIvvQ*vvu:

f](j.

fvvRd<vv;_vv9JGyvvZqvv(a|vv"vv9Svv>lyvvAvvavv=vv+vvtvv9JGyvvTqvvtvv9FvvrGyvv}ovv%vv(qGI<vv+vv#Gyvvgvv(GQVCh

Gyvgv(GQVGyvDv9!v(*v?,hyvzv=v"v)PGJGyv%v+vwv{GyvMvWv=v,.*vGv>@vQvv+v=v%v9|vhivWv9A@v"vqvU!vqv(P
yvvzvv=vvMvv9Qfvvzvv)GyvvGvv9!vv>Gyvv=vv9QO<vvgvv+vvOG

k
fvv#Cj|vvOGLvv#Ch|vvGvv9Qjivv9RGJ|vvgvvO!vv+vv?.*vvgvv}vv{

GyvvZqvv(aC*vv]vv9
k

vvv}vv9OqIfvvRdYvv(@vv,pvv9fvvzvv?.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*vv?yvv=vv;_vv9JGyvvZvv(a@vvTvv9hj
0,039w/m.k).

GSvvAovvgrvv}pvv{Yvv(aGyvvMvvQhaC*vv]vv9
k

<vvWvvwvv{@vvGvvQ*vv=vv,vvvgvv9Rd|vv9yvvr|vvqvvw
q
vvxyvvzvvTqvvtvv9Fvvr,

hyvvzvvTqvvtvv(aGyvv}vv9Fvvzvv?,hyvv~_vvQGyvvMvvWvv=vv+vv?hyvvzvvGvvOQGfhyvv~Q\vv+qvv9JGyvvMvvWvv=vv+qvv?.*ovvjrvvTnvv{Y

qvv(a
GyvvvMvvvQhaGyvvvavvv=vvv+vvvgvvv,,GyvvvPjyvvv~*ovvv"rvvvtnvvvhpvvv,Svvv9Fvvv{,fvvvOqI|vvvQGJ RGyvvv?GyvvvRq*vvvBGyvvvavvv=vvv+vvvgvvv,
hGyvvvO

q$vvv#,Cvvv~*ovvv"vvvqvvvXEyvvv)GyvvvwvvvDvvv9pvvv?Gyvvv}vvvavvvzvvv(<vvv?.*ovvvQT
q

<vvv9yvvv=vvv(Qbvvvv}vvv9OqI|vvv|L
x
vvvQIyvvvzvvvJvvvQ*vvvu

h_vv9QOIyvvzvvJvvWvvQGJ.GyvvZqvv(aGyvvTvv9Fvv>fvvzvv)Vvvwvv{yvvqvv9Fvvr,|vv"vv9Svv>pvvtvvbyvv~|vv9vvv#GyvvAvv,
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yv#@vAv=vz
q
v{vv,:*vQ@vMv,pvAv"vMvqv̂vvqv9A@v&GyvJvQGQ*qv?.hfv9RdGyvZqv(a$v(|vZvOQ|vAvGvOqO

|vvh_vv9svv?|vvAvv]vv}qvv"vv?|vv"vvMvvqvv]vv?,yvvwvv"qvv&CvvvDvvQvvvzvvqvv?Ivv9yvv+qvv9
k

|vv#GyvvZqvv(aGyvv}vvgvvO!vv,Gyvv}vvgvv+vv9Qj
(Gy"9sz+q?GyJQGQ*q?yzZ(aGyT9F>@T9hj037.0w/m.k.).

fRdGyT+z(y(R
*ovvvZrvvv"nvvvhfvvv9RdGyvvvTvvv+vvvzvvv(yvvv(R|vvv#hQb|vvvtvvva

q
vvvh|vvvgvvv9OGyvvvAvvvOh*vvvQ.h*ovvvgvvv9y

n
vvvH<vvv9yvvv=vvv(QGvvvvU

yvvv}vvvtvvv9h|vvv?svvv9<vvvzvvv+qvvv?G:VvvvAvvvgvvv9dhG:IvvvAvvvQGb|vvv#Ohfyvvv%vvv>,h$vvvPG*vvvGvvvgvvvzvvv&ivvv+vvvQFvvv9PH

yvvzvvavvqvv+vvzvv+qvv9J,h|vvtvv9heyvvzvvJvvWvvQGJ,hGyvvqvvavvQ*vv9JhGyvvgvvqvv#GyvvGvv9a.hfvvzvv)fvvwvvUGyvvgvvRd
<vv9}yvv+vv9aGyvv}vvgvvO!vv+vv?hGyvvgvvRd<vv9}yvv+vv9aGyvvRqFvv9Fvv+qvv?,:*vvTvv=qvv>GyvvgvvRd<vv9yvvTvv+vvzvv(yvv(R@vv%vv+qvvGvv9

k

yvvzvvGvvzvvOLvv;dGyvvAvvQvvv+vv>.yvvzvvTvv+vvzvv(yvv(RGyvv}vvgvv9OGyvvAvvOh*vvQ_vv9svv?|vvAvv]vv}qvv"vv?|vv"vvMvvqvv]vv?|vvtvv9Q!vv?
k

<v9yvgvRd<v9}yv+v9aGyv}vgvO!v+v?hGyvRFv9Fv+qv?,hfv"vOERGyvAv&|v#<v"v9A*ov}vwv#Cf*ovgv9O@vOh*vQgCv9!v+v?
k

Ch*vAv~GyvAvMvz
q
v[|v"v&<vz|v9f|v#OhfGyvAvTv=qv><vqv]v;JmSv9|qv?(@v]v}v#Gyv}vgv9yvGv?<v9yv}vzvK

Gyvvvvv;fvvvvv]vvvvv(j,Gyvvvvv=vvvvv(QGvvvvvvU,Cf*vvvvvAvvvvv(GpvvvvvuGyvvvvvgvvvvvRd<vvvvv9yvvvvvTvvvvv+vvvvvzvvvvv(yvvvvv(R|vvvvvhGyvvvvv}vvvvvgvvvvv+vvvvv9Q(BS

5803Part4:1985)vvvvGLvvvvAvvvv=vvvv9QGyvvvvJvvvvQ*vvvvuGyvvvvZqvvvv"vvvvr1hGLvvvvAvvvv=vvvv9QG:IvvvvAvvvvQGb|vvvv#Ohfyvvvv%vvvv>
GyZq"rB2).

*vv}vvwvv#Cf*vvTvvAvvgvv}vv{fvvRdGyvvTvv+vvzvv(yvv(R|vv=vv9VvvQIk|vv#G}vvv+vv9Syvv~Q\vv+vv9JGyvvOGLvvzvv+vv?,
hC*vv]vv9

k
yvvzvvTvvtvv9Fvvr,Ivv+vvE*vvAvv(Fqvv>Gyvv}vvJvv9pvvdvv?fvvzvv)GyvvqvvGvv(IGyvv;R|vv?yvvAvv%vv(*vv?Gyvvavv"vvr.

yvvzvvAvvGvv(*vvqvv9JG}LvvQi,<vv}vv9pvv+vv%vv9pvvQGivv9JG}SvvtvvrGyvv}vv9Fvvzvv?,@ovvJrvvtnvv#Gyvv}vv9OqIGyvvGvv9p
q
vv?@vvJvvB

Gyvv]vvjvvbyvvAvv}vv~<vvWvvwvv{vvv9|vv{Fvv}vv+vvhGyvvqvvQGivv9Jyvv}vv"vvhOhQGfGyvv%vv(GA.pvvqvv,GyvvGvvOQGfGyvvAvv,
@vvAvv"vvq

q
vvU[Gyvv"vvqvv(PIyvv~<vvMvvQI],*ovv}rvv~fvvRdGyvvTvv+vvzvv(yvv(ROGLvv{ivvWvv9AGyvvAvv"vvq

q
vvU,GyvvPj*vvTvv}vvK

<v}vQhQ<vMv9QGyv}v9Afv=vQgEyv)Gyvav=vtv?GyvMv9QFv+qv?yvzv}v=v"v).*v}vwv#Cf*ovQTGyvTv+vzv(yv(RQ_v=v9
k

pvv,|vv9<vv+vv#fvv(GQVGyvvGvvOGQsvv=vv{Eivv;svv&.pvv9yvvTvv+vvzvv(yvv(R|vv9OI|vv9Yqvv?yvvzvv}vv9A,@vv}vvAvv[<vvMvv9Q

Gyv}v9Apv,cvQhaGyvQ_v(<v?Gyv}vQ@vqvgv?,Cv~q@vavQIv&Cv9!v+v?
k

pv,GyvdvQhaGyvGqv9pv?.hGyvTv+vzv(yv(R
|vv9OIpvvgqvv9yvv?pvv,G|vvAvvZvv9UGyvvZqvv(JGyvv}vvJvv}vv(d<vv9yvv%vv(GA.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvvzvvTvv+vvzvv(yvv(R
@vvvvvTvvvvv9hj035.0w/m.k.pvvvvv,GyvvvvvAvvvvvavvvvv=vvvvv+vvvvvtvvvvv9JG}pvvvvvtvvvvv+vvvvv?h038.0vvvv040.0w/m.k.pvvvvv,
GyGOQGf).

Gy=;SA+xGy}g9OGyAOh*Q

@

o
vZrv"nvh|v9OIfvRdGyvTvtv9Fvr|v#RFv9Fv9JGyv=v;SvAv+vx|vgv9OGyvAvOh*vQ,Eyv)|v9OqIiv+vQ

|vv"vvTvv(Fvv?h!vvdvv+vvqvv?(GyvvWvvwvv{13.3).*vvJvvAvv(jGyvv}vv"vvAvvH@vvtvvQ*vv=vv9
k

85-90%|vv#Gyvv}vv9OIGyvv}vvgvv9OI
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GyvvAvvOh*vvQ,hLvv;pvv9
k

}yvv+vv9aGyvvZqvv(aGyvvRqFvv9Fvv,ChGyvvZqvv(aGyvv}vvgvvO!vv,Gyvv}vvwvv9pvv8vv?,:*vv}vvAvvzvvx
Gyvv}vv"vvAvvHCyvv+vv9pvv9

k
Svv9Fvv=vv?*vv}vvwvv#Cf@vvTvv=qvv>GyvvAvv%vv+vvH.Gyvv}vv9OqI|vvAvv(p

q
vvQIpvv,yvvqvv9Fvvr<vvTvv}vv9vvv9J|vv#

100Ey)200mm,hy%9!9sz+q?IQGQ*q?@T9hj037.0w/m.k..

(GyWw{13.3)fRd<;SA+xGCg9OGyAOh*Q.

Cy+9aGywAq9fhGyt"q>hF(RGy%"O

<v9RO*v9OGyvavzv>fvzv)|v(GOfvRd|vTvAvOG|v?,CYv=vJvBGyv}v"vAvGv9JGyv}vWvAvtqv?|v#Cyv+v9a
GyvwvAqv9fhGyvtv"qv>hFv(RGyv%v"vOGyv}vAvGvOqOI|vAv(p

q
vQI.*v"v9Sv>GyvgvRd<v9yvwvAqv9fGyv=v"v)Gyv}v%v(qGICh

GyvvAvv,@vvTvv}vvK<vv}vvQhQG}<vvMvvQI.h*vv}vvwvv#Cf@vvTvvAvvgvv}vv{Gyvv=vv;_vv9Jpvv,G}SvvtvvrhGyvvGvvOQGf,
hGyvvQqh:Jpvv,GyvvTvvtvv9FvvrhG}Q\vv+qvv9JGyvv}vvgvvz

q
vvtvv?hGyvvGvvOQGf.*ovvgvv9y

n
vvHGyvvwvvAqvv9f<vv9yvv=vv(QGvvvU

yvv}vvtvv9h|vv?GyvvJvvQ*vvuhGyvvJvvWvvQGJ,h*ovvzvvZnvvu<vv"vvWvv9AGyvv=vvavv9_vv9,|vvgvvavv+vv9
k

|vv"vvAvvGvv9
k

|vv9Yqvv9
k

yvvzvvQ_vv(<vv?,
ivv+vvQSvv9e

u
|vvhLvv(GUfvvRdIvvQGQjhYvv(@vv,Fvv+vvOI.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvvzvvwvvAqvv9f@vvTvv9hj

037.0w/m.k.).

@

o
vvTvvAvvgvv}vv{Cyvv+vv9aGyvvtvv"qvv>Gyvv}vvtvva

q
vvgvv?hGyvv}vvgvv9yvvGvv?<vv9yvv=vv(QGvvvUyvv}vvtvv9h|vv?GyvvJvvQ*vvu, !vvAvv9L

<vv;_vv9JfvvRd,hC*vv]vv9
k

vvv}vv9OI|vv9yvv8vv?|vvqvvw
q
vvwvv?pvv,G}Q\vv+vv9JhG}Svvtvvr.h*ovvM

r
vvz
n
vvbGyvvtvv"vv>

E|qvv9|vvhCyvv+vv9aGyvvMvvWvv>Ch|vvh!vvqvv9*vv9JGyvvtvvavv#h15%|vv#Cyvv+vv9aGyvv=vv(yvv+vvTvvAvvQyvvAvvWvvwvv+vv{
<vv;_vv9JfvvRd.*vvTvvAvvgvv}vv{Gyvvtvv"qvv>,h$vv(|vv9OqI|vvAvv+vv"vv?FvvOG

k
,pvv,Yvv"vv9fvv?C!vv(GY|vvgvv+qvv"vv?|vv#

G}yvv(GMGyvvJvv=vv+vv=vv+qvv?pvv,Cyvv}vv9!vv+vv9,h<vvWvvwvv{fvv9e !vvAvv9LGyvv(Qb.LvvQSvv9!vv?Gyvvtvv"qvv>|vv(Yqvvqvv?pvv,
GyvvqvvZvv{3.(Gyvv"qvv9svvzvv+qvv9JGyvvJvvQGQ*qvv?yvv}vv"vvAvvGvv9JGyvvgvvRd|vv#Gyvvtvv"vv>@vvtvvhpvv,Gyvv}vvGvv9d038.0vvvv

040.0w/m.k.).
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@vv}vvAvvzvvxCyvv(GMGyvvgvvRdGyvvJvvQGQjhGyvvZqvv(@vv,Gyvv}vvZvv"qvvgvv?|vv#Cyvv+vv9aFvv(RGyvv%vv"vvO,|vv+vvRI
Gyvv}vvtvv9h|vv?Gyvvavv=vv+vvgvv+vv?yvvzvvAvvgvvq

q
vv#.h$vv,|vvAvv(p

q
vvQI<vvavv+vvr|vv#GyvvTvv}vv9vvv9J|vv#10Eyvv)25mm,

h@vvWvv}vv{GSvvAvvgvv}vv9:@vv%vv9Gyvv"vv}vv(PFvv+qvv?fvvRdG}SvvtvvrhG}Q\vv+qvv9J<vv}vv9pvv+vv%vv9GyvvAvvavv=vv+vvtvv9J@vvJvvB
svvvOIGyvvvAvvvTvvv(*vvv?.(Gyvvv"qvvv9svvvzvvv+qvvv?GyvvvJvvvQGQ*qvvv?}yvvv+vvv9aFvvv(RGyvvv%vvv"vvvO@vvvTvvv9hj045.0w/m.k.h*vvv=vvvzvvvk
GyvvvAvvvMvvvqvvv+vvv̂pvvv,GyvvvZqvvv(JyvvvAvvvavvv=vvv+vvvu!vvv}vvv(PFvvv,<vvvTvvv}vvv9vvvv?18mm@vvvJvvvBsvvvOIGyvvvAvvvTvvv(*vvv?26

O*T+={).

Cy(GMGygRdGyz+q+q?

Yvv"vv9fvv?Cyvv(GMGyvvgvvRd(WF)ChG}yvv(GMGyvvavvQ*qvv?,GyvvAvv,$vv,Cyvv(GM<vv"vv9A|vv#Cyvv+vv9a
GyvvMvvWvv>|vv"vvMvvqvv̂GyvvwvvDvv9pvv?,@vv~hYvvqvv%vv9pvv,GyvvqvvZvv{4.h*vvGvv>Cf@ovvTrvvAnvvgvv}vv{G}Yvv"vv9a
Gyvv}vvgvv+vv9Q*vv?|vv#Cyvv(GMGyvvgvvRd,pvvtvvbpvv,Ivv9:JfvvOehFvv(OCj@vv}vv9S|vvhGyvvQ_vv(<vv?Ch
CjLvavQ|v#@vzCv+vQGJGyvAvwv9Cvr.@vTvAvgv}v{Cyv(GMGyvgvRdyvAv=vav+v"v9JGyvGvOQGf,h*v}vwv#Cf
@

o
vOfv~<vQsv9FvuG}yv(|v"v+v(eyvR*v9OIGyvgvRdGyvJvQGQj.|v"vAvGv9JfvRdCyv+v9aGyvMvWv>|v(Yqvqv?
p,Gy}g+9Q(BS EN 13171:2008).

*vvv}vvvwvvv#@vvvWvvvQ*vvv>Cyvvv(GMGyvvvgvvvRd<vvv}vvv|LvvvQGJIvvvQ*vvvu:fvvv]vvv(*qvvv?,yvvvAvvvgvvvavvv,G!vvvAvvvWvvv9QG
k

SvvvavvvJvvv+vvv9
k

yvvvz
q
vvv%vvv>|vvv#GyvvvZvvv"vvvr1hpvvvtvvv9

k
yvvvzvvv}vvvgvvv+vvv9Q(BS 476 Part 7),Ch*vvvAvvv~E!vvv%vvv9D$vvv9

<vvzyvv(GMGyvvGvv[pvvAvvgvvavv,SvvavvJvv9
k

C|vvzvvU|vv#GyvvZqvv"vvr(0).GyvvAvvtvv(*vv~G}hQh<vv,yvvAvvZvv"vv+vvr
COGAGyvvvJvvvQ*vvvuhpvvvtvvv9

k
yvvvzvvvWvvvQhWGyvvv}vvvJvvvO

q
OIpvvv,Gyvvv}vvvgvvv+vvv9Q(BS EN 13986:2004),*vvvgvvvavvv,

Gyvvzvv(MGyvv}vvAvv(Svvbivv+vvQGyvv}vvgvv9yvvH|vvQ@vvqvvhGyvvwvvDvv9pvv?(600kg/ m3)GyvvAvvZvv"vv+vvr(D-s2,d0),

yvvv;SvvvAvvvgvvv}vvv9:Jvvvv9pvvv?fvvvOGG}Q\vvv+vvv9J.<vvv9yvvv"vvvTvvv=vvv?yvvv~yvvv(GMGyvvv}vvvAvvv(Svvvavvv?ivvv+vvvQGyvvv}vvvgvvv9yvvvGvvv?
Gyv}v"vMvqv]v?GyvwvDv9pv?(400kg/ m3),pv{fGyvAvtv(*v~Gyv}vwv9pvr$v(GyvZqv"vrE,h*vTvAvgv}v{
pv+v}v9fvOGG}Q\v+v9J,hGyvAvtv(*v~yvzv(MGyvavQjiv+vQGyv}vgv9yvHh<vTv}v9vv?9mmh<vwvDv9pv?

250kg/ m3$(GyZ"r(E),y;SAg}9dp+}9fOGG}Q\+9J.

@vv}vvAvvzvvxCyvv(GMGyvvgvvRdGyvv}vvwvvWvv(pvv?Lvv(GUG|vvAvvZvv9UYvv(JFvv+qvvOI,!vvAvv+vvGvv?|vv+qvvRG@vv%vv9
GyvTvavJv+qv?.h}yv(GMGyvAv=vav+v#GyvavQ*qv?Gyv}vgv+v9Q*v?<vTv}v9vv?12mm|vgv9|v{@vMvqv+v̂\vGv+vH
sOQg0.42,|hCf

q
$PgGyt+}?@ROGOEy)60.0p,G}y(GMGyA,S}9vA%924mm.

@

o
vvTrvvAnvvgrvv}nvv{Cyvv(GMGyvvgvvRdGyvv}vvWvvQq<vv?<vv9yvv=vv+vvAvv(|vv+vv#,<vvMvv(GYvv%vv9Gyvv}vvJvvTqvv"vv?yvv}vvtvv9h|vv?Gyvv}vv9A,

vvav=vtv?fvRdIvQGQjfvzv)G}Q\v+v9JGyvMvQSv9!v+v?.@ovjnva
q
v)Gyv=v;_v9JG}Q\v+qv?GyvMvQSv9!v+qv?
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<vv9yvv=vv(yvv+vvAvv+vv#,h|vv#Cvv~q<vvzvv(MGyvvgvvRdGyvv}vvWvvQqH<vv9yvv=vv+vvAvv(|vv+vv#,hG !vv%vv9AGyvv}vvavvzvv(Hyvv~Q\vv+qvv?
vvvzyvv(GM!vvWvv9QIGyvvMvvWvv>.yvvAvvJvvTvv+vv#G}Q\vv+qvv9JGyvvMvvWvv=vv+qvv?Gyvv}vvgvvz

q
vvtvv?Gyvv}vv(Fvv(OI,*vv}vvwvv#Cf

@

o
vMvq

q
v̂_v=vtv?|v#Cyv(GMGyvgvRdGyv}vWvQq<v?<v9yv=v+vAv(|v+v#,|v(\v(fv?<vWvwv{IvQ@vJvBE!v%v9A
IvO*vEyv~Q\v+v?,fv9OIvv;

qk
|v#G!vAvtv9dGyvZv(JGyv"v9Fv~fv#GyvZqvOehGyv}vJv}v(d<v9yv%v(GA

<vv}vvtvvOGQ10O*vvTvv+vv=vv{.h*vvTvvAvvgvv}vv{yvv(MGyvvgvvRdGyvv}vvWvvQqH<vv9yvv=vv+vvAvv(|vv+vv#vvvDvv+vvQG
k

pvv,|vv"vvdvv(|vv9J
GyvvAvvTvvtvv+vvrGyvv}vvTvvAvv(*vv?,vvvavv=vvtvv?Ivv9|vv+vv?|vv#GyvvJvvQGQIyvvzvv=vv(yvv,*vv(Q*vvDvv9f,ChGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Ch
Qiv(IGyvqv+v"v(d,sv=v{@vav=v+vuivWv9AGyv=v+vAv(|v+v#GyvTqv9Lv#Gyvgv9Rdyvzv}v9A.vv}v9*ovTvAvgv}v{C*v]v9

k

vvav=vtv?fvRdpv,GyvTvtv(aGyv}v9Fvzv?.(Gyv"v9svzv+qv?GyvJvQGQ*v?}yv(GMGyvgvRd@vTv9hjfv9OI050.0

w/m.k).

Gy=(y+TA+Q*#Gy}A}OqO

Gyv=v(yv+vTvAv+vQ*v#Gyv}vAv}vOqO(EPS)$v(|v9OqIsv9<vzv?yv;IvAvQGb@v"vAvHfv"vOGIvAvQGsv%v9vv}v+v9J
vv=v+vQI|v#GyvOqLv9fG}Sv(OGyv]qv9Q<v9yvZvJv?,|vhCfGyv"qv(Y(A)*vgvOqiv+vQsv9<v{yv;VvAvgv9d
<vvTvv%vv(yvv?fvv"vvOE\vv9pvv?|vv|L

q
vvQGIvvAvvQGb.:*vvAvvzC

q
vvQGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOqO,h$vv(|vv"vvAvvH|vvjvvzvvu

GyvvvMvvvzvvv+qvvv?,<vvv9yvvv}vvv9Ah<vvv9yvvvJvvv}vvv(VGyvvv}vvv}vvvO
q

OIhGyvvvtvvvzvvv(*qvvv9J,yvvvwvvv"qvvv&*vvvPhH<vvvTvvv%vvv(yvvv?<vvv}vvvgvvvdvvv~
Gyv}vP*v=v9JGyvgv]v(*v?.E!v&|vtv9heyvzvAvgvq

q
v#hGyvJvWvQGJGyvavqv+vzv+qv?,hLv9dm|v#Gyvqv(Q|v9yvO$v+vO,

h(CFCs)h(HCFCs).@vvv~@vvv(Yvvv+vvvrGyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#Gyvvv}vvvAvvv}vvvOOpvvv,Gyvvv}vvvgvvv+vvv9Q(BS EN

13163:2008).

vQ*q9JGy=(y+TA+Q*#

@vvTvvAvvgvv}vv{vvvQ*qvv9JGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOOvvv}vv9OI|vv9yvv8vv?|vvqvvw
q
vvwvv?yvvgvvRdGyvvAvvGvv(*vvqvv9J.

yvvv}vvv"vvvhG!vvvR:svvv%vvv9h$vvvQh<vvv%vvv9fvvv=vvvQGyvvvqvvvQGivvv9J,*vvvQ<vvvbCIvvvOG}!vvvdvvv}vvv?vvvvQ*qvvv9JGyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#
<vv=vvgvv]vv%vv9hPyvvx<vvQVvv%vv9<vv;YvvuQPGPj|vv#Lvv;

q
JGyvv=vv(yvv,pvv+vv"vv+vv{(PVA)CCvv"vv9Afvv}vvzvv+vv?

GyvJvtv#,Qiv~CfGyvgv}vzv+v9JG}LvQi@v=vtv,Gyv}v9OI|vqvwvwv?.h*v}vwv#fvRdGyvGvOQGfIvAv)
GQ@vvvvqvvvv9Y12m<vvvv%vvvvPGGyvvvv"vvvv(Y|vvvv#G}!vvvvdvvvv}vvvv?.*vvvvGvvvv>fvvvvOeGSvvvvAvvvvgvvvv}vvvv9dGyvvvvgvvvvRd<vvvvwvvvvQ*qvvvv9J
Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#fvv"vvOhFvv(O@vv}vvO*vvOGJvvv%vvQ<vv9Fvv+vv?pvv,GyvvAvvGvv(*vvr,}f

q
Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#*vv}vvAvv[

@vvOQ*vvGvv+vv9
k

Gyvv}vvzvvO
q

f|vv#Gyvvwvv9<vv;JGyvv=vv;SvvAvv+vvwvv+vv?,|vvTvv=qvv=vv9
k

$vvWvv9VvvAvv%vv9,GyvvAvv,*vv}vvwvv#Cf@vvtvv(O
|vTvAvtv=v;

k
Eyv)|vWv9vv{EPG@v~q@vJvQ*vx$vPgGyvwv9<v;J.*vTvAvgv}v{G Sv}v"vB<vJvZv(*v9J|v#

vvvQ*qvv9JGyvv=vv(yvv+vvTvvAvv+vvQ*vv#yvvAvvWvvwvv+vv{_vv=vvtvv?IvvWvv(Ifvv9Ryvv?OGLvvzvv+vv?,pvv,C!vvdvv}vv?Cyvv(GMG vvvTvv9A
GyMQS9!+q?.
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Cy(GMGy=(y+TA+Q*#Gy}A}OqO

@vvTvvAvvgvv}vv{Cyvv(GMGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOOGyvvZqvvzvv=vv?GyvvMvvqvv+vvqvv?Gyvv(RfyvvzvvgvvRdGyvvJvvQGQj,
h*vAv(p

q
vQ|v"v%v9CQ<vgv?CYv"v9a|vgv+v9Q*v?(FvOhd13.3).@

o
vZnv"qvrGyv}v9OqIGyv}vgv+v9Q*v?,<v9yvZqv"vr

G}hQh<vv,(F)pvv,|vv9*vvAvvgvvz
q
vvu<vv9yvvJvvQ*vvu,E:Cf

q
<vvgvv̂G}yvv(GMGyvv}vvgvvOqyvv?<vv}vv|LvvQyvv%vv>,

@

o
vZnv"qvr<v9yvZxv"rvrG}hQh<v,(E).(|vGv9dGyvAvZv"v+vqv9J$v(|v#(A1)h(A2)hYv(:

k
Eyv)

(F))*ovvTvv}vvv)Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOOGyvvJvv}qvv9dyvvMvv(GUfvvRyvv&yvvzvvZvv(JGyvvZqvv9Oe<vv9yvv"qvv(Y
(EPS T)hpt9

k
yvvvvz}g+9Q(BS EN 13163: 2008).

G}yv(GM,GyvAv,@ovZrv"nvh<vZv%vQGyvwvQ*qv9JGyv}vTv=vtv?G Qiv9A|vh<vgv]v%v9Gyv=vgv̂@vJvB

GyvvvJvvvQGQIhGyvvv]vvvjvvvb*vvv}vvvwvvv#<vvvTvvv%vvv(yvvv?@vvvtvvvavvv+vvvgvvv%vvv9,h!vvvWvvvQ$vvv9<vvv9yvvv}vvv"vvvWvvv9QChYvvv%vvvQ$vvv9<vvvTvvvzvvvx
Svv9Lvv#.h@vv(p

q
vvQCyvv(GMGyvv=vv(yvv+vvTvvAvv+vvQ*vv#GyvvgvvRdGyvvJvvQGQjyvvzvvGvvOQGfhG}SvvtvvrhG}Q\vv+qvv9J.

E\v9pv?
k

Eyv)Pyvx,*v}vwv#Yv>Gyv=v(yv+vTvAv+vQ*v#pv,GyvMvQSv9!v?Gyv}vTvz
q
vJv?h*v}vwv#ERGyvAv&|v"v%v9

<T%(y?yg}{pQGi9Jyz}D=A9J.

pvv,fvvRdGyvvGvvOGQPjGyvvqvvGvv(I,*vv}vvwvv#G:IvvAvvqvv9X<vvqvvGvv(I<vvTvv}vv9vvv?50mmyvv}vv"vvh
LvvvavvvQ@vvvjvvvzvvvjvvv{Gyvvv}vvv9A,@

o
vvvDvvv=vvvBG}yvvv(GMfvvvzvvv)Gyvvvavvv=vvvtvvv?GyvvvOGLvvvzvvv+qvvv?<vvv}vvvQG<vvvbFvvvOGQ*qvvv?Lvvv9Yvvv?.

h<vvO*vv;
k

|vv#Pyvvx,pvv,!vvdvv9eGyvvqvvGvv(IGyvv}vv}vvzvv(AIvvvzvv+qvv9
k

,*vv}vvwvv#svv(yvv=vv?G}yvv(GM<vvQpvvufvvzvv)
GyvvTvvavvKGyvvMvv9QFvv,yvvZvvQaCj|vv9AhQOqgEyvv)Gyvv(Fvv&GyvvOGLvvzvv,yvvzvvavv=vvtvv?GyvvMvv9QFvv+qvv?|vv#
GyvvGvvOGQ.h@vv}vv"vvhGyvv(Yvv;JGyvv}vvgvvWqvvtvv?GyvvAvvGvvTvv+vvQGyvv=vv9QO,h@vvTvvQqHGyvv%vv(GA,h@vvjvvzvvjvv{Gyvv}vv9A

fv"vOhYv;JG}yv(GM.yvAvJvTv+v#GyvGvOQGfGyv}v(Fv(OI,*vGv>Iv}v9*v?fvRdGyv=v(yv+vTvAv+vQ*v#
Gyvvv}vvvAvvv}vvvOOGyvvvMvvv9QFvvv,,<vvv9SvvvAvvvgvvv}vvv9d_vvv+vvv"vvv?|vvvTvvv"vvv(OI<vvvWvvvwvvv{|vvv"vvv9Svvv>Ch<vvv=vvv;_vvv9J|vvvgvvvz

q
vvvtvvv?.

h*vvGvv>Cf@vvTvv}vvKGyvvavv+vv"vv?Gyvv}vvtvv9h|vv?yvvzvvdvvQhaGyvvGvv(*qvv?<vv9yvvJvvQvvv?Gyvv"vv9@vvGvv?fvv#GyvvJvvQGQI
hGyvvQ_vv(<vv?,hCf

r
@vvwvv(f|vvtvv9h|vv?yvvzvvZqvvtvv+vvhyvvAvvtvvzvv+vv{GyvvZqvv+vv9!vv?.hyvvgvvRdGyvvGvvOQGfGyvvOGLvvzvv+qvv?,

*vv}vvwvv#GSvvAvvgvv}vv9dGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOO<vv9yvvAqvvWvv9Qc|vvhyvv(MFvv[Svv}vv9vvvAvv&5.12mm,

E|v9<vWvwv{|v"vqvZv{Chvvav=vtv?|vDv=vAv?fvzv+v&.*vTvAvgv}v{Gyv=v(yv+vTvAv+vQ*v#Gyv}vAv}vOOyvAvz|v+v#GyvgvRd
GyvvJvvQGQjyvvzvvavv(G<vvuG}Q\vv+vv?.Ivv+vvE*vv}vvwvv#Cf*vv(\vvh@vvJvvBChpvv(b<vv;_vv9JCQ\vv+vv?
Gyv}v(svh.pv,GyvJv9yv?GyvDv9!v+v?,*v}vwv#@vjvav+vAv&<vtvOIESv}v"vAv+v?ChE!v%v9Dg<v(GSvav?Cyv(GM!vWv9QI
LvWv>.h@v"v9Sv>Cyv(GMG}Q\v+v9JGyv}vQv

q
v=v?,Gyv}vZv"qvgv?|v#Gyv=v(yv+vTvAv+vQ*v#Gyv}vAv}vOqOhyv(M

|vvGvvOhd|vv(Fqvv&,G}Q\vv+vv9JGyvv}vvwvv(!vv?|vv#fvv(GQVh<vvzvv(c.<vv+vv"vv}vv9@vv(p
q
vvQC!vvdvv}vv?Lvv9Yvv?

fvvR:
k

IvvQGQ*qvv9
k

yvvgvv(GQVGyvvMvvQSvv9!vv?Gyvv}vvTvv=vvtvv?G Fvv%vv9O,hG}Q\vv+vv9J<vvtvvOI|vv#GyvvMvvQSvv9!vv?
Gyvv}vvTvvz

q
vvJvv?.@vvMvvq

q
vv̂Cyvv(GMGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOOG!vvAvvtvv9dGyvvZvv(JGyvv"vv9Fvv~fvv#GyvvZqvvOe
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hGyZ(JGy}J}(d<9y%(GAf=QG}Q\+9JGy=+"+q?.

Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOqO|vv"vv9Svv>yvvzvvgvvRdGyvvJvvQGQjpvv,G}SvvtvvrGyvv}vvTvvAvv(*vv?hGyvv}vv9Fvvzvv?.
h*v}vwv#svZv&<vJv+vE*v||v#Gyv}v+v{Gyv}v"v9Sv>yv~SvtvrGyv}vTvAv(*v?.hfv"vO@vav=v+vu|v"vAvGv9J
Gyvv=vv+vvAvv(|vv+vv#GyvvTqvv9Lvv#,*vvGvv>Ivv}vv9*vv?Cyvv(GMGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOO,<vvavv=vvtvv?|vv"vv9Svv=vv?|vv#
G}yv(GMGyvzv+vqv+v?Gyv}vWvQq<v?<v9yv=v+vAv(|v+v#,ChCyv(GMGyv=vQ:*vBChCyv(GMGyvqvzv+v#.pvqv,@vav=v+vtv9J
G}SvvtvvrGyvv}vvgvvO!vv+vv?,*ovv}vvwvv#h\vvh_vv=vvtvv?GyvvgvvRdCfvvzvv)ChCSvvqvv{Gyvvgvv(GQVGyvvDvv9!vv(*vv?,pvv,
Ivv+vv#@vvQv

q
vv>fvv9OI

k
Cyvv(GMGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOOpvv,G}SvvtvvrGyvv}vv9Fvvzvv?GyvvAvvtvvzvv+vvO*vv?pvv(b

Gyvvgvv(GQVGyvv}vv9Fvvzvv?.<vv9yvvQivv~|vv#Cf
q

Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOO|vvjvvzvvuGyvvMvvzvv+qvv?,E:C!qvv&*vvgvv}vv{
vvvv}vvv9UyvvvzvvvZqvvv(J,VvvvQ*vvvavvv?@vvvQvvvv+vvv=vvv&|vvvhpvvvGvvv(I$vvv(GFvvv+qvvv?<vvv+vvv"vvv&h<vvv+vvv#GyvvvTvvvavvvKGyvvvTvvv9!vvvO.E!qvvv&
*vvv}vvvAvvv[

qGyvvvZvvv(J<vvvWvvvwvvv{
m

Lvvv9Ufvvv"vvvOGyvvvAvvvQOqOGJGyvvv}vvv"vvvMvvvqvvv]vvv?h*vvv}vvvwvvv#Cf*vvvTvvvAvvvgvvv}vvv{pvvv,
G}Q\vv+vv9JhG}Svvtvvr.h|vvhPyvvxpvv%vv(Csvv{pvv9fvvzvv+vv?|vv#Gyvv}vv(GOGyvv}vvqvvAvv(Ivv?GyvvMvvzvv+vv?vvvQivv(I
Gyvv=vv(yvv,*vv(Q*vvDvv9fGyvv}vvQf.hGyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOOGyvvPj*vvJvvAvv(jfvvzvv)pvvJvv~GyvvjvvQGpvv+vvB$vv(
Q|vvv9OjqGyvvvz

q
vvv(fh*vvv}vvvAvvvzvvvxLvvv(GUfvvvRdIvvvQGQj|vvvJvvvTqvvv"vvv?}!vvv&*vvv}vvvAvvv[G}Vvvvgqvvv?@vvvJvvvB

GyvvJvv}vvQGAh*vvgvvwvvUGyvvJvvQGQI.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvvzvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOO@vvtvvhpvv,Gyvv}vvGvv9d
033.0vvvv040.0w/m.k.<vvvJvvvTvvv>GyvvvZvvv"vvvr.yvvvzvvv}vvv"vvvAvvvHGyvvvJvvv9hjfvvvzvvv)GyvvvjvvvQGpvvvB!vvv9svvvzvvv+qvvv?
IQGQ*q?|T9h*?yvvvv033.0w/m.k).

Gy=(y+TA+Q*#Gy}=D(b

*ovZrv"nvhGyv=v(yv+vTvAv+vQ*v#Gyv}v=vDv(b(XPS)fv9OI
k

<vgv}vzv+qv?GyvAqvMvzv+v?,<v9yvQiv~|v#Cf
q

<vgv]v&
*ovv"rvvq
n
vvN<vv9yvvvvvv(CFCs),Ch<vvDvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f.Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(bCvvvDvvrsvvzvv+vv;

k
,

hyvv%vvPGpvv%vv(Csvv(isvvzvv+vv;
k

fvvzvv)Gyvv]qvvjvvb|vv#Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vvAvv}vvOqO,hyvvwvv"qvv&*vv}vvAvvzvvx!vv9svvzvv+qvv?
IvvvQGQ*vvv?Csvvv{.yvvv&<vvv"vvv+vvv?Lvvvzvvv(*vvv?|vvvjvvvzvvvtvvv?,|vvvhLvvv(GU|vvv"vvvMvvvqvvv]vvv?FvvvOqG

k
:|vvvAvvvZvvv9UGyvvv}vvv9A

hG!vvAvvtvv9dGyvv=vvMvv9Q.h*ovv"rvvAnvvHE|qvv9|vvhCh|vv#OhfsvvWvvQI<vv(yvv+vvTvvAvv+vvQ*vv#.Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(b
|v(Yqvrpv,Gyv}vgv+v9Q(BS EN 13164:2008).h$v(|vAv(p

q
vQ<vwvDv9pv9J@vAvQGhM|v#20Eyv)

40kg/ m3.h*vvTvvAvvgvv}vv{Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(b<vvWvvwvv{hGSvvh,yvvgvvRdGyvvGvvOQGfPGJ

GyvqvGv(IhG}SvtvrGyv}v9Fvzv?.!vAv+vGv?|vtv9h|vAv&Gyvgv9yv+v?:|vAvZv9UGyv}v9A,*v}vwv#Cf*vTvAvgv}v{
Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(byvvgvvRdG}Q\vv+vv9J@vvJvvBGyvv=vv;_vv9JGyvvMvvQSvv9!vv+qvv?,hfvvzvv)G}Svvtvvr
Gyv}vtvzv(<v?,Iv+vE@vgvOq|vtv9h|vAv&yvzv]vQQGyv}v+vwv9!v+vwv,!vAv+vGv?Sv+vQG}svOGefvzv+v&|vqv+vOI.*vAv(pvQ
Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(bC*vv]vv9

k
<vvavv=vvtvv9Jpvv(bCyvv(GM!vvWvv9QIGyvvMvvWvv>PGJGyvvzvvTvv9fhGyvvJvvRq

Gyv}vtv9h|v?yvzvQ_v(<v?|v#GyvZv"vrGyv}vTvAvgv}v{pv,@vjvav+v?G}Q\v+qv9JhPyvxyvzvAvav=v+vuGyv}v=v9VvQ
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fvvzvv)<vv;_vv9JG}Q\vv+vv9JGyvvMvvQSvv9!vv+vv?,<vvavv=vvtvv9Jfvvzvv)Cyvv(GMGyvvGvv[vvvzyvv(GMFvvOGQ*vv?.
(Gy"q9sz+q?GyJQGQ*?yz=(y+TA+Q*#Gy}=D(b@T9hjf9OI025.0vvvv027.0w/m.k).

GyGOhd13.3CY"9aGy=(y+TA+Q*#Gy}g+9Q*?(BS 3837-1: 2004 and BS EN 13163:

2008)

GyvvvvvvvvvvvvvZvvvvvvvvvvvvv"vvvvvvvvvvvvvrBS

3837

Gyvvvvvvvv"vvvvvvvv(YBS EN

13163

Gy(YrGyvvwvvDvv9pvv?Gyvv"vv}vv(PFvv+vv?

kg/ m3

Gyvvvvv"vvvvv9svvvvvz+?GAvvvvvQGQ*vvvvv?

w/m.k

SDEPS 70GSAg}9d|g+9Qj15038.0

HDEPS 100GSAg}9df9Oj20036.0

EHDEPS 150GSAg}9df9dmFOG
k

25035.0

UHDEPS 200GSAg}9dp9Fu30034.0

|v;Ivdv?:*vJvAv(jGyv}vgv+v9Q(BS EN 13163:2008)fvzv)|vGv9dG}!v(GY|v#(EPS

30)Ey).(EPS 500)

Gy=(y,p+"+{vz(Q*OGy}A}OqO

@

o
vvZrvv"nvvhQivv(GJGyvvvvvv(PVC)Gyvv}vvzvvO

q
f|vvqvvAvv(Ivv?,hGyvv}vvqvvAvv(Ivv?FvvRFvv+vv9

k
,hGyvv}vvjvvzvvtvv?GyvvMvvzvv+vv?,

vvv}vv"vvAvvGvv9J|vvQ!vv?ChYvvzvv=vv?,<vvwvvDvv9pvv9J|vv#24Eyvv)72kg/ m3,@vvAvv}vvAvvhGyvv}vv"vvAvvGvv9JGyvvZvvzvv=vv?
|vvjvvzvvtvv?GyvvMvvzvv+qvv?<vv"vvqvv(P*vv?|vv"vvMvvqvv]vv?yvvzvv}vv9A,h<vv{_vvqvv9AyvvzvvJvvQ*vvuPG@vv,.@vvTvvAvvgvv}vv{Cyvv(GM(PVC)

Gyvv}vvAvv}vvO
q

Opvv,G}yvv(GMGyvvDvv"vv9Fvv+vv?Gyvvavv=vvtvv?hyvvAvv=vvavv+vv#GyvvGvvOQGf.@vv}vvAvvzvvxGyvv}vv9OIGyvv}vv"vvMvvqvv]vv?GyvvwvvDvv9pvv?
h|vqvAv(Iv?GyvMvzv+v?<vWvwv{Lv9U,G|vAvZv9Yv+qv?Fv+qvOIyvzvZqv(J,h*v}vwv#GSvAvgv}v9yv%v9yvAvMvqv+v̂
G!vvvAvvvtvvv9dGyvvvZvvv(Jfvvv=vvvQGyvvvAvvvGvvv9h*vvvrGyvvvqvvv9Yvvvzvvv?(Unbridged Cavities)hG}Q\vvv+qvvv9JGyvvvgvvv9Fvvv}vvv?.
(Gy"q9sz+q?GyJQGQ*q?yvvvv(PVC)Gy}A}OO@T9hjf}(|9

k
030.0w/m.k).

Qi(IGy=(y,E*RhS+9!(QGJ

@

o
vvv"rvvvq

n
vvvNQivvv(IGyvvv=vvv(yvvv,E*vvvRhSvvv+vvv9!vvv(QGJ(PIR)<vvv9yvvvvvvv=vvv"vvvAvvv+vvv#(<vvv9QGpvvv+vvv#$vvv+vvvOQhvvvvQ<vvv(!vvv,)

(Pentane).@vvTvvAvvgvv}vv{vvv}vv9OIfvvRdyvv~SvvavvK,vvv(!vv%vv9CvvvDvvQ|vvtvv9h|vv?
k

yvvzvvJvvQGQI|vv#Qivv(GJ

GyvvgvvRdGyvvgvv]vv(*vv?G}LvvQiGyvvAvv,:*vv}vvwvv#yvvZvvtvv%vv9|vv=vv9VvvQIk<vv9yvv=vv+vvAvv(|vv+vv#GyvvTqvv9Lvv#.Gyvv=vv(yvv,
E*vvRhSvv+vv9!vv(QGJ|vv"vv9Svv>C*vv]vv9

k
yvv;SvvAvvgvv}vv9dpvv,fvvRdGyvvGvvOQGfhG}Q\vv+vv9J.h$vv(svv9<vv{

yvv;IvvAvvQGb(BS 476 Part 4)|vvhSvvavvK!vv9VvvQyvvz
q
vv%vv>|vv#GyvvZvv"vvr1(BS 476 Part 7),

yvvwvv"qvv&CvvvDvvQ|vvtvv9h|vv?
k

yvvzvvJvvQ*vvu|vv#Qivv(IGyvv=vv(yvv,*vv(Q*vvDvv9f,h*vv}vvwvv#|vvgvv9yvvGvvAvv&yvvzvv(Yvv(dEyvv)
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|vtv9h|v?IvQ*vu|v#GyvZqv"vr(0).@
o
vZv"vrCyv(GMQiv(IGyv=v(yv,E*vRhSv+v9!v(QGJpv,GyvZv"vr

(F)|vvv#@vvvZvvv"vvv+vvvqvvv9JGyvvvJvvvQ*vvvu,E:Cf
q

C!vvvdvvv}vvv?Gyvvv=vvv"vvv9A@vvvTvvv}vvvK<vvv9SvvvAvvvgvvv}vvv9yvvv%vvv9pvvv,pvvvGvvv(GJ

GyvvGvvOQGf\vv}vv#_vv=vvtvv9JCfvv}vv9dGyvv=vv"vv9A<vvTvv}vv9vvv?:@vvtvv{fvv#75mm (BS 4841:2008).

h*vv}vv+vv{Gyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJyvv+vvwvv(fsvv9<vv;
k
yvvzvvwvvTvvQh$vvWqvv9

k
Eyvv)IvvO

u
|vv9.@vvTvvAvvgvv}vv{C!vvdvv}vv?

|vvgvv+qvv"vv?Lvv9Yqvv?fvvRdGyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJGyvv}vvjvva
q
vv)<vvvvvvvv(PVC-U) ivv;bGyvvAvvGvv(*vvqvv9J

Gyvv}vvgvvRhyvv?.@vv(p
q
vvQ|vvDvv{$vvPgG}!vvdvv}vv?Ivv9FvvRG

k
|vvtvv9h|vv9

k
yvvzvvQ_vv(<vv?,h*vv}vvwvv#Cf@vvTvv9fvvOpvv,

Eyvjv9AGyvAvGvTv+vQGyv=v9QO,GyvPj*vTv=qv>CIv+v9!v9
k

GyvAvwv9Cvrh!v}v(qGyvgvqv#Iv(dpvAvJv9JG}<v(GH

hGyvv"qvv(GpvvP.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*vv?yvvQivv(IGyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJ@vvtvvhfvv9OI
k

pvv,Gyvv}vvGvv9d<vv+vv#
023.0h025.0w/m.k.).

Qi(IGy=(y,*(Q*D9f

Gyvvv=vvv(yvvv,*vvv(Q*vvvDvvv9fGyvvvZqvvvzvvv>(PUR)$vvv(Qivvv(I|vvvjvvvzvvvtvvv?GyvvvMvvvzvvv+vvv?,*vvvZvvv"vvvhpvvv,Gyvvv(svvvB
GyvJv9\vQ<v9SvAvgv}v9dCv9!v,ChvvTv+vOGyvwvQ<v(f,ChGyv=v"vAv+v#Ch|vQvv=v9JGyv%v+vOQhpvzv(QhvvQ<v(f.
*vv=vvtvv)Gyvv=vv"vvAvv+vv#Ch|vvQvvv=vv9J$vv+vvOQhpvvzvv(QhvvvQ<vv(f|vvJvvZvv(QG

k
\vv}vv#GyvvMvv;*vv9Gyvv}vvjvvzvvtvv?|vvJvvTqvv"vv9

k

G}OGAGyvvJvvQGQj,yvvwvv#Cvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f*vv"vvAvvWvvQLvv9QFvv9
k
.@vvgvvO

q
dC!vv(GY|vvgvv+qvv"vv?|vv#

Gyvv=vv(yvv,*vv(Q*vvDvv9f<vv(GSvvavv?Gyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJ.Ef
q

|vv"vvAvvGvv9JGyvv=vv(yvv,*vv(Q*vvDvv9fGyvvQivv(j
|gQ

q
p?p,Gy}g+9Q(BS EN 13165:2008).

Gyvv=vv(yvv,*vv(Q*vvDvv9fGyvvZvvzvv>$vv(|vv9OqIsvv9<vvzvv?yvv;IvvAvvQGb,*vv"vvAvvHfvv"vv%vv9OLvv9fhfvv(GOe
vvvvDvvv+vvvQI\vvv9QI<vvv9yvvvZvvvJvvv?,|vvvhC!vvv&@vvvAvvv(p

q
vvvQ|vvv9OI|vvvtvvv9h|vvv?yvvvzvvv%vvv>.@ovvvZvvv"vvvrCyvvv(GMGyvvv=vvv(yvvv,

*vvv(Q*vvvDvvv9fpvvv,GyvvvAvvvZvvv"vvv+vvvr(F)|vvv#@vvvZvvv"vvv+vvvqvvv9JGyvvvJvvvQ*vvvu,E:Cf
q

C!vvvdvvv}vvv?Gyvvv=vvv"vvv9A@vvvTvvv}vvvK
<vv9SvvAvvgvv}vv9yvv%vv9pvv,pvvGvv(GJGyvvGvvOQGf\vv}vv#_vv=vvtvv9JCfvv}vv9dGyvv=vv"vv9A<vvTvv}vv9vvv?:@vvtvv{fvv#

75mm,(BS 4841: 2006).*vvvvTvvvvAvvvvgvvvv}vvvv{Gyvvvv=vvvv(yvvvv,*vvvv(Q*vvvvDvvvv9fyvvvvAvvvvJvvvvTvvvv+vvvv#Lvvvv(GUGyvvvvgvvvvRd

GyvvJvvQGQjyvvzvv=vvzvv(cGyvvMvvQSvv9!vv,,E|vv9<vv}vv{AGyvvqvvQGivv9JGyvv%vv(GFvv+vv?pvv,Gyvv=vvzvv(cGyvv}vvqvvQqZCh
<v9yvzvZvuGyv}v=v9VvQfvzv)hFv&GyvqvGv(I.@vgvOqCyv(GMG}Svtvr,pv,<vgv̂G}!vdv}v?@ovzvZvu
|vTv=vtv9

k
<vQsv9FvuGyvAvTvtv+vrGyv=v+vAv(|v+v"v+qv?,|v"v9Sv=v?yv~SvqvzvBGyv}vZvavwv,h}!vdv}v?GyvAvTvtv+vr

<vvzivvWvv+vv?Gyvv=vv+vvAvv(|vv+vv#Gyvv}vvTvvz
q
vvK.!vvdvvQG

k
:SvvAvvtvvQGQOQFvv?IvvQGQIGyvv=vv(yvv,*vv(Q*vvDvv9fpvv;*vvAvvavvz

q
vv>

C*qvv?Ivv}vv9*vv?E\vv9pvv+qvv?|vv#@vvzCvv+vvQGJ@vvavv=vv+vvuGyvv=vv+vvAvv(|vv+vv#GyvvTvv9Lvv#.hO*vv}vv(|vv?Gyvv}vv9OI@vvGvvgvvzvv%vv9
C*vv]vv9

k
|vv"vv9Svv=vv?yvv;SvvAvvgvv}vv9dpvv,G}SvvtvvrGyvv}vvtvvzvv(<vv?.h@vvAvv(pvvQ_vv=vvtvv9J<vvQsvv9FvvuCh<vv(Qb

vvvQGpvvB.hIvvOGJGyvvAvvjvvavv+qvv?<vv9yvvZvvqvv9FvvKGyvv}vvgvvO!vv+vv?Gyvv}vvWvvw
q
vvzvv?,Cvv"vv9Fvv+qvv?Gyvvavv=vvtvv?hGyvv}ovvZvv"vvvgvv?

|vvvgvvv}vvvzvvv+qvvv9
k

,vvvvDvvv+vvvQG
k

|vvv9@
o
vvv}vvv~<vvvQivvv(IGyvvv=vvv(yvvv,*vvv(Q*vvvDvvv9fGyvvvZqvvvzvvv>,!vvvdvvvQG

k
:yvvvAvvvZvvv9svvv&GyvvvGvvv+vvvO
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hLvv(GYvv&pvv,GyvvgvvRdGyvvJvvQGQj.*vvTvvAvvgvv}vv{Gyvv=vv(yvv,*vv(Q*vvDvv9fGyvv}vvavv=vvufvvzvv)Cyvv(GMGyvvGvv[

vzy(GMFOGQ*?.

fvvv"vvvOIvvvtvvv"vvv&,vvvv"vvvdvvv9eCvvv"vvv9Fvvv,Gyvvv}vvvwvvv(qf|vvvTvvv=vvvuGyvvv}vvvRL,pvvv,GyvvvGvvvOQGfPGJGyvvvqvvvGvvv(I,
*vvzvvAvvZvvuGyvv=vv(yvv,*vv(Q*vvDvv9fFvv+qvvOG

k
<vvzfvv}vv9dGyvv=vv"vv9A|vvWvvwvv;

k
Qivv(Ih|vvAvv}vvOqOG

k
pvv,Gyvv}vvwvv9fyvv+vv}vv~

vv9|v{GyvqvQGZGyv%v(GFv,.hsvOGSvAvgv}v{pv,Iv9:J,fv9!vBpv+v%v9|vQG<vbGyvqvGv(GJ|v#@v5vv{
Lvvavv+vvQ,hfvv"vvO|vv9*vvAvvavvz

q
vv>G}|vvQQ<vvavv9

k
E\vv9pvv+qvv9

k
<vv+vv#_vv=vvtvvAvv,GyvvGvvOGQ,yvvwvv"qvv&:*vvTvvAvvgvv}vv{Ivv9yvv+qvv9

k

vvvv}vvv9OIfvvvRdpvvv,GyvvvqvvvGvvv(Ifvvvzvvv)!vvvavvv9bhGSvvvh.E:Cf
q

QPGPQivvv(IGyvvv=vvv(yvvv,*vvv(Q*vvvDvvv9fCvvv"vvv9Fvvv,
Gyv}vwv(qfpvgv9dpv,Eiv;bGyvqvGv(GJIv(dpvAvJv9JGyvMvO|v9J,hpv,|v"vh@vWvw

q
v{GyvGvTv(Q

Gy=9QOI,h@JBfRdGy=;_9J,hy}{AGy}(GshGyA,:*}w#Gy(Y(dEy+%9.
Qivv(IGyvv=vv(yvv,*vv(Q*vvDvv9fGyvv}vvQf$vv,|vv9OqI|vvqvvAvv(Ivv?GyvvMvvzvv+vv?,@vv(p

q
vvQLvv(GUG|vvAvvZvv9U

Fvvv+qvvvOIyvvvzvvv]qvvvGvvv+vvvH.yvvvPyvvvx@vvvTvvvAvvvgvvv}vvv{pvvv,Gyvvvtvvv(G_vvvhPGJG _vvv9QGJGyvvvMvvvWvvv=vvv+qvvv?GyvvvMvvv9yvvv+vvv?|vvv#
GyvvvGvvvTvvv(Q,hpvvv,G}Q\vvv+qvvv9JGyvvvgvvv9Fvvv}vvv?,hpvvv,@vvv=vvvavvv+vvv#|vvvGvvv9QjGyvvv%vvv(GAyvvvAvvvMvvvqvvv+vvv̂G!vvvAvvvtvvv9d
Gyv]vGv+vH.Qiv(IGyv=v(yv,*v(Q*vDv9f|vtv9h|v?yv"v}v(qGyvqvavQ*v9J,hGyv}vJv9yv+v{Gyv}v9Fv+qv?hGyvRq*v(J,

yvvwvv"qvv%vv9yvv+vvTvvB|vvtvv9h|vv?yvvzvv}vvP*vv=vv9JGyvvgvv]vv(*vv?.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*qvv?yvvQivv(IGyvv=vv(yvv,*vv(Q*vvDvv9f
GyvvZvvzvv>@vvtvvhfvv9OIpvv,Gyvv}vvGvv9d019.0vvvv023.0w/m.k,fvv"vvOvvvDvv9pvv?GSvv}vv+qvv?32kg/ m3.

@}AzxQi(IGy=(y,*(Q*D9fGy}Qff9OI!9sz+q?IQGQ*q?|T9h*?Ey)048.0w/m.k).

Qi(IGy+(Q*9vvvvp(Q|9yO$+O

GSvvAovvgrvv}pvvz
n
vvBQivv(IGyvv+vv(Q*vv9vvvvpvv(Q|vv9yvvO$vv+vvO,fvvzvv)!vvJvv(

m
hGSvvh,pvv,Cvv}vv9!vv+vv"vv9JGyvvtvvQf

Gyv}v9\v,yvgvRdGyvGvOQGfPGJGyvqvGv(I,yvwv"qv%v9*v}vwv#Cf@v"vwv}vX<vgvOGyvAvQvv+v>,|vWvw
q
vzv?
k

Vvvvtvvv(svvv9
k

@vvvZvvv{Gyvvvavvv=vvvtvvv9JGyvvvOGLvvvzvvv+qvvv?<vvv9yvvvMvvv9QFvvv+qvvv?.hsvvvOCOqiPyvvvxCIvvv+vvv9!vvv9
k

,pvvv,cvvvQha

GyvvAvvgvvQqVGyvvwvv=vv+vvQ,Eyvv)@vvjvvzvvjvv{|vv+vv9gG}|vvavv9Q.@vvZvvOQQivv(IGyvv+vv(Q*vv9vvvvGyvvqvv(Q|vv9yvvO$vv+vvO<vvgvvO
GyvvAvvQvvv+vv>C<vvMvvQIGyvvqvv(Q|vv9yvvO$vv+vvO,GyvvAvv,OLvvzvvBpvv,<vvgvv̂GyvvJvv9:JEyvv)Gyvv}vv=vv9!vv,pvvTvv=qvv=vvB
yvvWvv9ivvzvv+vv%vv9|vvgvv9!vv9I|vv#@vv%vv+qvvHGyvvgvv+vv#hG}!vvr.h@vv"vvWvvzGyvv}vvWvvwvvzvv?fvv9OIkfvv"vvO|vv9@vvwvv(fGyvvavv=vvtvv?
GyvvOGLvvzvv+vv?!vvqvv(PIpvvtvvbhfvv"vvO|vv9@vvR*vvOSvv}vv9vvv?GyvvqvvGvv(IGyvv}vv}vvzvv(AIfvvzvv)100mm.@vvO

q
fvv,

GyvAvav(qQGJGyvJv9yv+v?,<vz!v%v9Lvq
q
v]vBG!v=vgv9Cv9JGyvqv(Q|v9yvO$v+vO,yvwv#*vGv>@v"vqv+vPGyvAvQvv+v=v9J

vvvv9p
q
vvv?
k

,hpvvvuGyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,GyvvvZqvvv9Qe(BS 5618:1985).@vvv"vvvZvvvKSvvvzvvvavvv?GyvvvZqvvvJvvv?
hGyvTqv;|v?<vgvOeGSvAvgv}v9dGyv+v(Q*v9vvvvpv(Q|v9yvO$v+vO,fv"vO|v9@vwv(fGyvav=vtv?GyvOqGLvzv+qv?yvzvqvGv(I
|vvTvv9|vv+qvv?Chpvv+vv%vv9hYvv;J|vvhGyvvOqGLvv{ivv+vvQ|vvMvvAvv(|vv?.(Gyvv"qvv9svvzvv+qvv?GyvvJvvQGQ*vv?yvvQivv(IGyvv+vv(Q*vv9vvvv
p(Q|9yO$+O@T9hjf9OI038.0w/m.k.).
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Qi(IGyq+"(y+x

@

o
vTrvAnvgrv}nv{Qiv(GJGyvqv+v"v(yv+vx(PF),GyvAv,@v}vAvzvx!v9svzv+qv9JIvQGQ*qv?|v"vMvqv]v?FvOqG

k
,

vvv=vvOGFvv{yvvQivv(GJGyvv=vv(yvv,*vv(Q*vvDvv9fhGyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJGyvvZvvzvv=vv?,hPyvvxfvv"vvO|vv9*vvwvv(f
|vavzv(<v9

k
GSvAvgv}v9d|v9OIPG@v+v?G _vqv9A,hEYvOGQ$v9|v"vMvqv̂yv~OLv"v?.*vAv~E!vAv9LQiv(GJ

Gyvvvqvvv+vvv"vvv(yvvv+vvvx<vvvwvvvDvvv9pvvv9J@vvvAvvvQGhM<vvv+vvv#35h200kg/ m3.@
o
vvv"rvvvq

n
vvvNGyvvv}vvv9OqI|vvvjvvvzvvvtvvv?GyvvvMvvvzvvv+qvvv?

<vvv9yvvv=vvv"vvvAvvv+vvv#,Ch<vvvwvvvzvvv(Q*vvvOG *vvvRh<vvvQh<vvv+vvv{,Ch<vvv%vvv+vvvOQhpvvvzvvv(QhvvvvQ<vvv(fCh<vvvMvvvzvvv+vvvb|vvv#$vvvPg
Gyvvgvv"vv9YvvQ.Qivv(IGyvvqvv+vv"vv(yvv+vvx|vv(Yqvvqvv?pvv,Gyvv}vvgvv+vv9Q(BS EN 13166:2008).@vv(p

q
vvQCyvv(GM

GyvGvOQGfGyv}vZvqvJv?<vzyv(GMGyvGv[Lv(GUfvRdIvQGQjFv+vOI,}fGyv"qv9svzv+qv?GyvJvQGQ*qv?
yvQiv(IGyvqv+v"v(yv+vx|v"vMvqv]v?FvOG

k
,|vtv9Q!v?

k
|vhGyv=v(yv,*v(Q*vDv9fChGyv=v(yv+vTvAv+vQ*v#Gyv}v=vDv(b.

@vv=vvtvv)Qivv(GJGyvvqvv+vv"vv(yvv+vvx|vvTvvAvvtvvQqIIvvAvv)OQFvv?IvvQGQI|vvTvvAvv}vvQqI@vv=vvzvvk120OQFvv?|vv8vv(*qvv?.
(Gyv"qv9svzv+qv?GyvJvQGQ*qv?yvQiv(IGyvqv+v"v(yv+vxpv,|vGv9dGyvwvDv9pv?35vvvv60kg/ m3

@vTv9hjfv9OI

020.0w/m.k.,|vhCf
q

Gyv}v9OqI|vqvAv(Iv?GyvMvzv+v?,@v}vAvzvx!v9svzv+qv?IvQGQ*qv?@v=vzvk031.0w/

m.k).

Qs9FuG}y(|"+(e

@vvTvvAvvgvv}vv{Qsvv9FvvuG}yvv(|vv"vv+vv(evvvDvv+vvQG
k

vvv}vv9OqIfvv9Ryvv?<vv9yvv}vvWvv9Qvvv?|vvhQivv(Ifvv]vv(*qvv?Ch
|v"vAvGv9JGyvGv[Gyvgv9Ryv?.h$v,@vgv}v{fv#_vQ*vu@vQGvv>@vzCv+vQ*v#pv+vR*v9Fv+qv+v#.*vAv}vDqv{GyvAvzCv+vQ
G}hqdpvv,fvvwvvUGyvvJvvQGQIGyvv(GQOI<vvTvv=vv>SvvavvJvv%vv9Gyvvgvv9vvvU<vvWvvwvv{vvv=vv+vvQ.<vv+vv"vv}vv9*vvAvv}vvDqvv{
GyvvvAvvvzCvvv+vvvQGyvvvDvvv9!vvv,<vvvAvvvMvvvqvvv+vvv̂Efvvv9OIEVvvvgvvv9YC*qvvv?IvvvQGQI|vvv}vvvAvvvZvvv?,<vvvTvvv=vvv>G!vvv=vvvgvvv9Cvvv+qvvv?SvvvavvvJvvv&
Gyvvv}vvv"vvvMvvvqvvv]vvv?(Low Emissivity).*vvv}vvvwvvv#IvvvWvvvQfvvvRdQsvvv9FvvvuG}yvvv(|vvv"vvv+vvv(eGyvvvgvvv9vvvvU<vvv+vvv#
Gyvvtvv(GFvv~,ChGyvvGvv(GFvvRGyvvDvv9!vv(*vv?ChGyvvgvv(GQVGyvv}vv9Fvvzvv?,|vvh@vvQcpvvGvv(I$vv(GFvv+vv?25mm,

fz)v{F9!>.E\9p?
k

Ey)GygRd,p%,@g}{vJ9FRyATQHGy%(GAhGy=M9Q.

|"AG9JGygRdGyg9vT?yzJQGQI

EfC!vvdvv}vv?GyvvzvvJvvrGyvvMvv9Yqvv?Gyvv}vvAvv]vv}qvv"vv?_vv=vvtvv9J|vvAvvgvvOqOI|vv#Qsvv9FvvuG}yvv(|vv"vv+vv(e,
h|vvv(GOyvvv+vvvqvvv+qvvv?h|vvv(GO<vvv;SvvvAvvv+vvvwvvv+vvv?Lvvvzvvv(*qvvv?,@vvvgvvv}vvv{vvvvgvvv9Rd|vvv#_vvvQ*vvvu@vvvMvvvqvvv+vvv̂G:!vvvAvvvtvvv9d
GyvvJvvQGQj<vv9yvvAvv(Yvv+vv{,h<vv9yvvJvv}vv{,h<vv9 Vvvgvv9Y(GyvvWvvwvv{13.4).@

o
vvZrvv"nvvh@vvWvvwvv+vvzvv?|vv#$vvPg

Gyvv}vv"vvAvvGvv9JGyvvgvv9Ryvv?Gyvvgvv9vvvTvv?yvvzvvJvvQGQI<vv9SvvAvvgvv}vv9d@vvQvvv+vv=vv9J|vvMvvAvvzvvqvv?|vv#Qivv(IQsvv+vvtvv?|vv#
Gyvv=vv;SvvAvv+vvx,hQsvv9Fvvu<vv;SvvAvv+vvx<vvqvvtvv9fvv9J,hIvvWvv(Iyvv+vvqvv+qvv?ivv+vvQ|vv"vvTvv(Fvv?,|vvhQsvv9Fvvu
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Cyv(|v"v+v(efv9O*qv?Ch|vTvz
q
vJv?.<v9yvAqv9yv,*v}vwv#yv"vdv9eSv"vOhT<vTv}v9vv?10mm,|v|y

q
vr|v#

CQ<vvvh_vvv=vvvtvvv9J|vvv#Qsvvv9FvvvuG}yvvv(|vvv"vvv+vvv(e,<vvv9yvvvAvvv=vvv9Od|vvvhCvvv;K_vvv=vvvtvvv9J|vvv#Qsvvv9FvvvuGyvvv=vvv(yvvv,
E*vvAvv+vvzvv+vv#Gyvvqvvtvv9fvv+qvv?,Cf*vvJvvtqvvufvvR:

k
IvvQGQ*vv9

k
*vvwvv9pvvr|vv9*vvJvvtvvtvv&Yvv(a|vvgvvO!vv,<vvTvv}vv9vvv?

100mm.h*vv}vvwvv#Cf*vvJvvtqvvu!vvdvv9e<vvTvv}vv9vvv?30mm,|vv|y
q
vvr|vv#19_vv=vvtvv?|vvMvvAvvzvvavv?

|vv#Qsvv9FvvuG}yvv(|vv"vv+vv(ehQivv(IhIvvWvv(I,pvvgvv9yvv+vv?IvvQGQ*vv?pvv,fvvRdG}Svvtvvr@vvwvv9pvvr|vv9
*vvJvvtqvvtvv&Yvv(a|vvgvvO!vv,<vvTvv}vv9vvv?210mm.*vv}vvwvv#@vvJvvtvv+vvu|vvTvvAvv(*vv9JCfvvzvv)|vv#GyvvgvvRd,
<vv(GSvvavv?C!vvdvv}vv?|vvwvv(q!vv?|vv#fvvOOCvvv=vvQ|vv#Gyvvavv=vvtvv9JhSvv}vv9vvv9Jvvvzvv+qvv?Cvvv=vvQ.(Gyvv"qvv9svvzvv+qvv?
GyJQGQ*?yQi(I|wT(hF%%9<Qs9FuG}y(|"+(e@T9hjf9OI020.0w/m.k.).

(GyWw{13.4)!d9efRd<Qs9FuG}y(|"+(e|AgOOIGya=t9J.

Gywz(Qhpz(QhvQ<(fp,Gy=;SA+xGyQqi(j

IvvvAqvvv)hsvvvBsvvvQ*vvv>!vvvTvvv=vvv+qvvv9
k

,vvvv9!vvvBGyvvvQivvv(GJGyvvvZqvvvzvvv=vvv?yvvvzvvv=vvv(yvvv,*vvv(Q*vvvDvvv9fhyvvvzvvv=vvv(yvvv,
E*vRhSv+v9!v(QGJ,@

o
v"rvq
n
vN<v9yvwvzv(Qhpvzv(QhvvQ<v(f.E:C!qv&!vdvQG

k
yvzvtvzvuGyvgv9yv}v,Iv(d@vzCv+vQGJ

$vvvPgGyvvvjvvv9RGJfvvvzvvv)_vvv=vvvtvvv?G}hRhf,pvvvtvvvO@vvv~E*vvvtvvv9aGSvvvAvvvgvvv}vvv9dGyvvvvvvv(CFCs)yvvvZvvv9yvvvK

fvvvv"vvvv9YvvvvQ!vvvv9pvvvvMvvvv?PGJGIvvvvAvvvv}vvvv9d|vvvvM
n
vvvvq
q
vvvv̂:SvvvvAvvvv"vvvvqvvvv9PG}hRhf(ODP),vvvvvvvvv9}yvvvvwvvvv9!vvvv9J

Gyvvvvvvvvvvvvvvvv}ovvvvvvvvvvvvvvvv%vvvvvvvvvvvvvvvvz
r
vvvvvvvvvvvvvvvvGnvvvvvvvvvvvvvvvv"vvvvvvvvvvvvvvvv?FvvvvvvvvvvvvvvvvRFvvvvvvvvvvvvvvvv+vvvvvvvvvvvvvvvv9

k
(Partially Halogenated Alkanes Phas),Ef

$vvv+vvvOQhvvvvzvvv(Qhpvvvzvvv(QhvvvvQ<vvv(f(Hydrochlorofluorocarbons) (HCFCs),GyvvvAvvv,Cyvvvjvvv+vvvB
G6ffvv}vvzvv+vv9

k
yvvZvv9yvvKGyvv%vv+vvOQhpvvzvv(QhvvvQ<vv(f(HFCs)hGyvv%vv+vvOQhvvvQ<vv(f,<vv9IvvAvv}vv9dYvvqvvQj

:SvvAvv"vvqvv9PG}hRhf.*vv}vvwvv#GSvvAvvgvv}vv9dCvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(fvvvgvv"vvZvvQ!vv9pvvN,yvvwvv"qvv&*vv"vvAvvH
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|vv"vvAvvGvv9JPGJC<vvgvv9OCsvv{Cvv=vv9@vv9
k
.h<vv9yvvAvvJvvO*vvO,@vv}vvAvvzvvxQivv(IGyvv=vv(yvv,*vv(Q*vvDvv9fGyvv}vv"vvqvv(Lvv?<vvvvvv

(HFC),Lvvvv(GUvfvvvv9Ryvvvv?Cpvvvv]vvvv{(Gyvvvv"qvvvv9svvvvzvvvv+qvvvv?GyvvvvJvvvvQGQ*qvvvv?019.0w/m.k.)|vvvv#GyvvvvQqivvvv(I
Gy}w9p8?Gy}"q(L?<D9!,ChvT+OGywQ<(f(Gy"q9sz+q?GyJQGQ*q?022.0w/m.k.).

Gy}QGFh
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passage of sound. High Wycombe: TRADA Technology Ltd

STANDARDS

BS 476 Fire tests on building materials and structures:

Part 4: 1970 Non-combustibility test for materials.

Part 6: 1989 Method of test for fire propagation of products.

Part 7: 1997 Method of test to determine the classification of the surface spread
of flame of products.

BS ISO 633: 2007 Cork. Vocabulary.

pr BS ISO 2219: 2008 Thermal insulation products for building. Factory made
products of expanded cork (ICB). Specification.

BS 2750 Acoustics. Measurement of sound insulation in buildings and of
building elements:

Part 2: 1993 Determination, verification and application of precision data.

Part 3: 1995 Laboratory measurement of airborne sound insulation of building
elements.

BS 3379: 2005 Combustion modified flexible polyurethane cellular materials for
loadbearing applications. Specification.
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BS 3533: 1981 Glossary of thermal insulation terms.

BS 3837 Expanded polystyrene boards:

Part 1: 2004 Boards and blocks manufactured from expandable beads.

BS 4023: 1975 Flexible cellular PVC sheeting.

BS 4841 Rigid polyisocyanurate (PIR) and polyurethane (PUR) for building
end-use applications:

Part 1: 2006 Specification for laminated insulation boards with auto-adhesively
or separately bonded facings.

Part 2: 2006 Specification for laminated boards for use as thermal insulation for
internal wall linings and ceilings.

Part 3: 2006 Specification for laminated boards for use as roofboard thermal
insulation under built up bituminous roofing membranes.

Part 4: 2006 Specification for laminated boards for use as roofboard thermal
insulation under nonbituminous single-ply roofing membranes.

Part 5: 2006 Specification for laminated boards for use as thermal insulation
boards for pitched roofs.

Part 6: 2006 Specification for laminated boards for use as thermal insulation for
floors.

BS 5241 Rigid polyurethane (PUR) and polyisocyanurate (PIR) foam when
dispensed or sprayed on a

construction site:

Part 1: 1994 Specification for sprayed foam thermal insulation applied
externally.

Part 2: 1991 Specification for dispensed foam for thermal insulation or
buoyancy applications.

BS 5250: 2002 Code of practice for control of condensation in buildings.

BS 5422: 2009 Method for specifying thermal insulating materials for pipes,
tanks, vessels, ductwork and equipment.

BS 5608: 1993 Specification for preformed rigid polyurethane (PUR) and
polyisocyanurate (PIR) foams for thermal insulation of pipework and
equipment.

BS 5617: 1985 Specification for urea-formaldehyde (UF) foam systems suitable
for thermal insulation of cavity walls with masonry or concrete inner and
outer leaves.

BS 5618: 1985 Code of practice for thermal insulation of cavity walls by filling
with urea-formaldehyde (UF) foam systems.

BS 5803 Thermal insulation for use in pitched roof spaces in dwellings:

Part 2: 1985 Specification for man-made mineral fibre thermal insulation in
pelleted or granular form for application by blowing.

Part 3: 1985 Specification for cellulose fibre thermal insulation for application
by blowing.
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Part 4: 1985 Methods for determining flammability and resistance to
smouldering.

Part 5: 1985 Specifications for installations of man-made mineral fibre and
cellulose fibre insulation.

BS 5821 Methods for rating the sound insulation in buildings and of building
elements:

Part 3: 1984 Airborne sound insulation of façade elements and facades.

BS 6203: 2003 Guide to the fire characteristics and fire performance of expanded
polystyrene materials (EPS and XPS) used in building applications.

BS 7021: 1989 Code of practice for thermal insulation of roofs externally by
means of sprayed rigid polyurethane (PUR) or polyisocyanurate (PIR)
foam.

BS 7456: 1991 Code of practice for stabilization and thermal insulation of cavity
walls by filling with polyurethane (PUR) foam systems.

BS 7457: 1994 Specification for polyurethane (PUR) foam systems suitable for
stabilization and thermal insulation of cavity walls with masonry or
concrete inner and outer leaves.

BS 8207: 1985 Code of practice for energy efficiency in buildings. Design guide.

BS 8216: 1991 Code of practice for use of sprayed lightweight mineral coatings
used for thermal insulation and sound absorption in buildings.

BS 8233: 1999 Sound insulation and noise reduction for buildings. Code of
practice.

BS ISO 9076 Mineral wool. Loose fill for horizontal applications in ventilated
roof spaces:

pr Part 1: 2007 Material specification and test method.

BS ISO 16818: 2008 Building environment design. Energy efficiency. Terminol-
ogy.

BS EN ISO 717 Acoustics. Rating of sound insulation in buildings and of
building elements:

Part 1: 1997 Airborne sound insulation.

Part 2: 1997 Impact sound insulation.

BS EN ISO 5999: 2007 Flexible cellular polymeric materials. Polyurethane foam
for load-bearing applications excluding carpet underlay. Specification.

BS EN ISO 6946: 2007 Building components and building elements. Thermal
resistance and thermal transmittance. Calculation method.

BS EN ISO 8990: 1996 Thermal insulation. Determination of steady-state
thermal transmission properties.

BS EN ISO 9229: 2007 Thermal insulation. Vocabulary. BS EN ISO 10077
Thermal performance of windows, doors and shutters. Calculation of
transmittance:

Part 1: 2006 General.

Part 2: 2003 Numerical method for frames.
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BS EN ISO 10456: 2007 Building materials and products. Hygrothermal
properties. Tabulated design values.

BS EN ISO 10848 Acoustics. Laboratory measurement of the flanking
transmission of airborne and impact sound:

Part 1: 2006 Frame document.

Part 2: 2006 Application to light elements. Junction small influence.

Part 3: 2006 Application to light elements. Junction substantial influence.

BS EN ISO 12241: 2008 Thermal insulation for building equipment and
industrial installations. Calculation rules.

BS EN 12354 Building acoustics. Estimation of acoustic performance of
buildings from the performance of elements:

Part 1: 2000 Airborne sound insulation between rooms.

Part 2: 2000 Impact sound insulation between rooms.

Part 3: 2000 Airborne sound insulation against outdoor sound.

Part 4: 2000 Transmission of indoor sound to the outside.

Part 5: 2009 Sound levels due to the service equipment.

Part 6: 2003 Sound absorption in enclosed spaces.

BS EN 12524: 2000 Building materials and products. Hygrothermal properties.
Tabulated design values.

BS EN ISO 12567 Thermal performance of windows and doors:

Part 1: 2000 Complete windows and doors.

Part 2: 2005 Roof windows and other projecting windows.

pr BS EN ISO 12574: Thermal insulation. Cellulose fiber loose fill for horizontal
applications in ventilated roof spaces:

Part 1: Material specification.

Part 2: 2007 Principal responsibilities of installers.

Part 3: 2008 Test methods.

BS EN 12758: 2002 Glass in building. Glazing and airborne sound insulation.

BS EN 13162: 2008 Thermal insulation products for building. Factory made
mineral wool (MW) products. Specification.

BS EN 13163: 2008 Thermal insulation products for building. Factory made
products of expanded polystyrene (EPS). Specification.

BS EN 13164: 2008 Thermal insulation products for building. Factory made
products of extruded polystyrene foam (XPS). Specification.

BS EN 13165: 2008 Thermal insulation products for building. Factory made
rigid polyurethane foam (PUR) products. Specification.

BS EN 13166: 2008 Thermal insulation products for building. Factory made
products of phenolic foam (PF). Specification.

BS EN 13167: 2008 Thermal insulation products for building. Factory made
cellular glass (CG) products. Specification.

BS EN 13168: 2008 Thermal insulation products for building. Factory made
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wood wool (WW) products. Specification.

BS EN 13169: 2008 Thermal insulation products for building. Factory made
products of expanded perlite (EPB). Specification.

BS EN 13170: 2008 Thermal insulation products for building. Factory made
products of expanded cork (ICB). Specification.

BS EN 13171: 2008 Thermal insulation products for building. Factory made
wood fibre (WF) products. Specification.

BS EN 13172: 2008 Thermal insulating products. Evaluation of conformity.

BS EN ISO 13370: 1998 Thermal performance of buildings. Heat transfer via the
ground. Calculation methods.

BS EN 13467: 2001 Thermal insulation for building equipment and industrial
installations. Preformed pipe insulation.

BS EN 13468: 2001 Thermal insulation for building equipment and industrial
installations. Preformed pipe insulation.Water soluble salts.

BS EN 13469: 2001 Thermal insulation for building equipment and industrial
installations. Preformed pipe insulation.Water vapour transmission
properties.

BS EN 13470: 2001 Thermal insulation for building equipment and industrial
installations. Preformed pipe insulation. Apparent density.

BS EN 13471: 2001 Thermal insulation for building equipment and industrial
installations. Coefficient of thermal expansion.

BS EN 13472: 2001 Thermal insulation for building equipment and industrial
installations. Preformed pipe insulation.Water absorption.

BS EN 13494: 2002 Thermal insulation products for building applications. Bond
strength to thermal insulation material.

BS EN 13495: 2002 Thermal insulation products for building applications. Pull
off resistance.

BS EN 13496: 2004 Thermal insulation products for building applications.
Mechanical properties of glass fiber meshes.

BS EN 13497: 2002 Thermal insulation products for building applications.
External thermal insulation. Resistance to impact.

BS EN 13498: 2002 Thermal insulation products for building applications.
External thermal insulation. Resistance to penetration.

BS EN 13499: 2003 Thermal insulation products for building applications.
External thermal insulation composite systems (ETICS) based on
polystyrene. Specification.

BS EN ISO 13788: 2002 Hygrothermal performance of building components
and building elements. Calculation methods.

BS EN ISO 13789: 1999 Thermal performance of buildings. Transmission and
ventilation heat transfer coefficients. Calculation method.

BS EN ISO 13790: 2008 Thermal performance of buildings. Calculation of
energy use for space heating and cooling.
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BS EN 13950: 2005 Gypsum plasterboard thermal/ acoustic insulation
composite panels.

BSENISO 13971: 2004 Thermal performance of buildings. Calculation of
internal temperatures of a room in summer without mechanical cooling.

BS EN 13986: 2004 Wood-based panels for use in construction. Characteristics,
svaluation of conformity and marking.

BS EN 14063 Thermal insulation products for building. In-situ formed
expanded clay lightweight aggregate products.

Part 1: 2004 Specification for the loose-fill products before installation.

pr EN 14064: 2000 Thermal insulation in buildings. In-situ formed loose-fill
mineral wool products.

pr EN 14303: 2002 Thermal insulation products for building equipment and
industrial installations. MW.

pr EN 14304: 2005 Thermal insulation products for building equipment and
industrial installations. FEF.

pr EN 14305: 2002 Thermal insulation products for building equipment and
industrial installations. CG.

pr EN 14306: 2002 Thermal insulation products for building equipment and
industrial installations. Calcium silicate. CS.

pr EN 14307: 2005 Thermal insulation products for building equipment and
industrial installations. XPS.

pr EN 14308: 2005 Thermal insulation products for building equipment and
industrial installations. Pur.

pr EN 14309: 2005 Thermal insulation products for building equipment and
industrial installations. EPS.

pr EN 14313: 2002 Thermal insulation products for building equipment and
industrial installations. PEF.

pr EN 14314: 2005 Thermal insulation products for building equipment and
industrial installations. PF.

pr EN 14315: 2002 Thermal insulation products for buildings. PUR.

BS EN 14316 Thermal insulation products for buildings. Expanded perlite (EP)
products:

Part 1: 2004 Specification for bonded and loose fill products before installation.

Part 2: 2007 Specification for the installed products.

BS EN 14317 Thermal insulation products for buildings. Exfoliated vermiculite
(EV) products:

Part 1: 2004 Specification for bonded and loose fill products before installation.

Part 2: 2007 Specification for the installed products.

pr EN 14318: 2002 Thermal insulating products for buildings. Polyurethane
foam. PUR.

pr EN 14319: 2002 Thermal insulation products for building equipment and
industrial installations. PUR.

714



pr EN 14320: 2002 Thermal insulation products for building equipment and
industrial installations. PUR.

BS EN 14933: 2007 Thermal insulation and lightweight fill products for civil
engineering applications. Expanded polystyrene (EPS).

BS EN 14934: 2008 Thermal insulation and lightweight fill products for civil
engineering applications. Extruded polystyrene foam (XPS).

pr EN 15100: 2004 Thermal insulation products for buildings. Ureaformalde-
hyde foam. UF.

PD CEN/TR 15131: 2006 Thermal performance of building materials.

BS EN 15265: 2007 Energy performance of buildings. Calculation of energy
needs for space heating and cooling using dynamic methods.

BSEN20140 Acoustics. Measurement of sound insulation in buildings and of
building elements:

Part 2: 1993 Determination, verification and application of precision data.

Part 10: 1992 Airborne sound insulation of small building elements.

BS EN ISO 23993: 2008 Thermal insulation products for building equipment
and industrial installations. Determination of design thermal conductivity.

PD 6680: 2002 Guidance on the new European Standards for thermal insulation
materials.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digest

BRE Digest 453: 2000 Insulating glazing units.

BRE Information papers

BRE IP 9/98 Energy efficient concrete walls using EPS permanent formwork.

BRE IP 1/00 Air tightness in UK dwellings.

BRE IP 14/01 Reducing impact and structure-borne sound in buildings.

BRE IP 14/02 Dealing with poor sound insulation between new dwellings.

BRE IP 3/03 Dynamic insulation for energy saving and comfort.

BRE IP 2/05 Modelling and controlling interstitial condensation in buildings.

BRE IP 15/05 The scope for reducing carbon emissions from housing.

BRE IP 1/06 Assessing the effects of thermal bridging at junctions and around
openings.

BRE IP 8/08 Determining the minimum thermal resistance of cavity closers.

BRE Good building guides

BRE GBG 22: 1999 Improving sound insulation (Parts 1 and 2).

BRE GBG 28: 1997 Domestic floors: construction, insulation and damp-
proofing.

BRE GBG 31: 1999 Insulated external cladding systems. BRE GBG 37: 2000
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Insulating roofs at rafter level: sarking insulation.

BRE GBG 43: 2000 Insulating profiled metal roofs.

BRE GBG 44: 2001 Insulating masonry cavity walls (Parts 1 and 2).

BRE GBG 45: 2001 Insulating ground floors.

BRE GBG 50: 2002 Insulating solid masonry walls.

BRE GBG 68: 2006 Installing thermal insulation: Good site practice (Parts 1
and 2).

BRE Good repair guides

BRE GRG 7: 1997 Treating condensation in houses.

BRE GRG 22: 1999 Improving sound insulation.

BREGRG26: 1999 Improving energy efficiency: Part 1. Thermal insulation.

BRE GRG 30: 2001 Remedying condensation in domestic pitched tiled roofs.

BRE Reports

BR 262: 2002 Thermal insulation: avoiding risks.

BR 347: 1998 Energy efficient in situ concrete housing using EPS permanent
formwork.

BR 358: 1998 Quiet homes; a guide to good practice.

BR 406: 2000 Specifying dwellings with enhanced sound insulation: a guide.

ADVISORY ORGANISATIONS

British Rigid Urethane Foam Manufacturers Association Ltd., 12a High Street
East, Glossop, Derbyshire SK13 8DA, UK (01457 855884).

Cork Industry Federation, 13 Felton Lea, Sidcup, Kent DA14 6BA, UK (020
8302 4801).

Eurisol-UK Mineral Wool Association, PO Box 35084, London NW1 4XE, UK
(020 7935 8532).

European Phenolic Foam Association, Kingsley House, Ganders Business Park,
Kingsley, Bordon, Hampshire GU35 9LU, UK (01420 471617).

Insulated Render and Cladding Association Ltd., PO Box 12, Haslemere, Surrey
GU27 3AH, UK (01428 654011).

National Insulation Association, 2 Vimy Court, Vimy Road, Leighton Buzzard,
Bedfordshire LU7 1FG, UK (01525 383313).

Thermal Insulation Manufacturers & Suppliers Association, Kingsley House,
Ganders Business Park, Kingsley, Bordon, Hampshire GU35 9LU, UK
(01420 471624).
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f#GyQ_(<?.

GyJ}(:JhGyA5v{

EfGyvvvJvvvQvvvv9JGyvvv}vvvAvvvQGpvvvtvvv?|vvvhGyvvvJvvv}vvv(:JGyvvvJvvv+vvv?,|vvvDvvv{G6:JhIvvvQvvvv?GyvvvTvvv+vvvQ
hGyvvQ*vv9M,*vv}vvwvv#Cf@vvTvv=vv>IvvQvvv9JOhQ*vv?SvvQ*vvgvv?\vv}vv#|vvwvv(!vv9JGyvv}vv=vv"vv).hivv9yvv=vv9

k
|vv9

*vwv(f@vO$v(QGyv}v(GO,|vDv{YvOCGyvqv(:PCh$vGv(eGyvwv=vQ*vAv9Jfvzv)GyvMvQSv9!v?,|vAvQGpvtv9
k

|vvh@vv}vvOOivv+vvQfvvwvv(S*vv|OjEyvv)IvvQvvv?G}FvvRGAGyvv}vvAvvGvv9hQI.hsvvO@vvAvvgvvQqVGyvv}vv=vv9!vv,
GyvvvMvvvQSvvv9!vvv+vvv?Eyvvv)GyvvvRIvvvr,h$vvv(@vvvWvvv(gOGFvvv~@vvvOQ*vvvGvvv,@vvvJvvvB@vvvzCvvv+vvvQGyvvvJvvv}vvv(:J,fvvvzvvv)
G|AOGOGygO*O|#GyT"(GJ.
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GyGOhd14.1GyJQv9JGy"9@G?|#GyJQGQIy}(GOGy="9A

GC9OIGAvvQvvv?GAvvQGQ*vv?Gyvv"vv}vv(PFvv+vv?
(mm/myvvvvAvvvvjvvvv+vvvvQ|vvvvtvvvvOGQg

85�C)

|vgv9|v{GyvAv}vOOGyvav([|vtvOQG
k

<vvvvC X 10-6

G@OQGfGC="+q?

GBQS9!?vvvv<JZ(*9Js+9S+?2.110vvvv14

CVj9dBFoQqS+z+w9JGyw9yT+(e2.18vvvv14

CVj9dGy=z(cGBQS9P0.16vvvv12

GBQS9!?vvvvGC%(GI7.08

GBQS9!?vvvvIZ(*9J|#GAGQGywzT,6.07vvvv8

CVj9dG6FoQqGyZzZ9[5.0vvvv7.05vvvv8

GRCG S}"BGCTzK<9}y+9aGyRF9F+?0.17vvvv12

Gya+"?Gya+"?GywD+q?1,5

18vvvv21Gya+"?Lq+q?Gy(Rf

4.116vvvv18

GCg9Of

GyA(@+9A(f^_(dGyQhd)7.232(22fvvvvvvvvvvvvvvvvvvvvvvv̂fvvvvvvvvvvvvvvvvvvvvvvvQV

GyQhd)

GyQY9U5.229

G}y(|"+(e0.224

@+A9!+(eGyA(@+9A8.120vvvv22

Gy"J9S4.117

Gyq(:Pi+QGyt9<{yzZOC(ChSA"+A,Austenitic)4.118

Gyq(:Pi+QGyt9<{yzZOC(IO*OjFerritic)8.010

Gyq(:Pi+QGyt9<{yzZOCGCa\<vvvv(Terne)4.117

Gyq(:PGy="+(j0.112

GAGQhGyRF9L

GyRF9L9.09vvvv11

G}QOhGR9.09vvvv11

GyjQG!+B0.88vvvv10

GAGQGyQ|\8.07vvvv12

GyQL9e4.04vvvv6

GAGQGywzT,3.03vvvv4
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GC(GOGy=;SA+w+?

(ABS)0,883vvvv95

(PVC)(Gyt9S,)0,640vvvv80

(GRP)Gy=(y+TAQGCTzK<9}y+9aGyRF9F+?0,318vvvv35

G}LW9H

GBW>(f^_(dG}y+9a)5,04vvvv6

|;Id?:

GyvvJvvQvvv9JGyvv"vv}vv(PFvv+vv?yvv}vv(GOGyvv=vv"vv9Asvv+vvOG:SvvAvvgvv}vv9dGyvv"vv9@vvGvv?fvv#GyvvJvvQGQI|vvJvvTvv(<vv?
|vvv#CFvvv{@vvvjvvv+vvvQpvvv,OQFvvv?GyvvvJvvvQGQI|vvvtvvvOGQg85�|vvv8vvv(*vvv?(|vvvDvvv;

k
|vvv#vvvv15�|vvv8vvv(*vvv?Eyvvv)

+70�|8(*?)(|t9S?<vvvvmm/m)

GyGOhd14.2GyJQv9JGy"9@G?|#GyQ_(<?y}(GOGy="9AGy"}(PF+?

GC9OIGAvvvQvvvv?Gyvvvgvvvwvvv(Svvv?(mm/

m)

GAvvvvvvQvvvvvvv?ivvvvvv+vvvvvvQGyvvvvvvgvvvvvvwvvvvvv(Svvvvvv?
(mm/m)

LQS9!?2.0vvvv6.03.0vvvv8.0(@tz
q

[)

LQS9!?FRhF?<9y%(GA(|%(qGI)2.0vvvv3.07.0vvvv9.0(@tz
q

[)

CVj9dG6FoQqvvvv|#GyZzZ9d2.02.0vvvv0.1(EOqO)

CVj9dG6FoQqvvvv|#S+z+w9JGyw9yT+(e1.0vvvv5.01.0vvvv4.0(@tz
q

[)

CVj9dGy=z(cvvvvGywD+r2.0vvvv4.02.0vvvv6.0(@tz
q

[)

CVj9dGy=z(cvvvvGC}RhL<9y%(GA2.0vvvv3.05.0vvvv9.0(@tz
q

[)

G S}"BGCTzK<9}y+9aGyRF9F+?5.17.0(@tz
q

[)

GBW>GyaQj5vvvv25(GyvvvQ_vvv(<vvv?Gyvvv"vvvTvvv=vvv+vvv?
60-90%)

GBW>Gyt9S,7vvvv32(GyvvvQ_vvv(<vvv?Gyvvv"vvvTvvv=vvv+vvv?
60-90%)

GBW>GCg9vU2vvvv3(GyvvvvQ_vvvv(<vvvv?Gyvvvv"vvvvTvvvv=vvvv+vvvv?
60-90%)

y+UyzMW>IQv?i+Qfw(S?

|;Id?:

GyvvJvvQvvv9JGyvv"vv}vv(PFvv+vv?Gyvvgvvwvv(Svv?hivv+vvQGyvvgvvwvv(Svv?yvv}vv(GOGyvv=vv"vv9AGyvv}vv=vv+vv"vv?Gyvv"vv9@vvGvv?|vv#
GyQ_(<?(|t9S?<vvvvmm/m)

721



C!(GY|(G!hGyATQqH

$vv"vv9cCvv;Cvv?C!vv(GY|vvAvv}vv9*vvRI|vv#|vv(G!vvhGyvvAvvTvvQH,GyvvzvvO!vv?hGyvv}vvQ!vv?GyvvzvvO!vv?hGyvv}vvQ!vv?,
vvv{|vv"vv%vv9*vv=vvOjLvv(GU|vvMvvAvvzvvqvv?fvv#G6LvvQ<vvWvvwvv{vvv=vv+vvQ*vvGvv>|vv;A|vvAvv%vv9|vvhGyvvAvvavv=vv+vvu
Gy}"9S>y}9!hGyATQqH(BS 6213:2000).

|(G!hGyATQHGyzO!?

:@vvvTvvv}vvvK|vvv(G!vvvhGyvvvAvvvTvvvQHGyvvvzvvvO!vvv?hGyvvvAvvv,@vvvWvvv}vvv{|vvvZvvvavvv9J(Mastics)G}ivvvQGV

Gyvvgvv9|vv?,E:<vv}vvtvvOGQ|vvJvvOhO|vv#GyvvJvvQvvv?hyvvwvv#fvv"vvO|vv9@vv(\vvhpvv,Ivv9yvv?|vvWvv($vv&pvv{!vv%vv9
@vtv(e<vAvJvQ*vQG Fv%v9OGJpv+v%v9.@vwv(fG:SvAvgv9OIGyv}vQ!v?yvzvWvwv{|vJvOhOI<vtv+v}v?fvdv}v)
|vvvtvvvOGQ$vvv940%.@vvvGvvvr|vvv(G!vvvhGyvvvAvvvTvvvQHGyvvvzvvvO!vvv?<vvvAvvvWvvvwvvv{svvvWvvvQISvvvavvvJvvv+vvv?@vvv9Qvvvv?Gyvvv}vvv9OI
GyvvTvv9Fvvzvv?|vvJvvqvv(cvv?pvv,GyvvOGLvv{yvvzvv}vvJvv9pvvdvv?fvvzvv)|vvQh!vvAvv%vv9.E:C!vv&<vv}vvQhQGyvvR|vv#@vvTvvAvv}vvQ
Gyvv"vv(GIGyvvzvvO!vv?<vv9yvvAvvZvvzvv>h<vv9yvvAvv9yvv,@vvAvvgvvzvvuGyvvO*vv}vv(|vv?<vvTvv}vv9vvv?Gyvv}vv9OIGyvv}vvTvvAvvMvvO|vv?.@vvwvv(f
|vv(G!vvhGyvvAvvTvvQHGyvvzvvO!vv?(Gyvvwvv(OPhpvvtvv9

k
yvvzvvvvvv(BS EN ISO 11600:2003))|vv"vv9Svv=vv?CvvvDvvQ

y~|9v#GyA,@w(fp+%9Ciz>GyJQv?|#Gy"(Yi+QGygw(S(BS 6213:2000).

Gy}Zaw9JPGJG}S9SGyR*A,

pvv,Ivv9yvv?Gyvv}vvZvvavvwvv9JPGJG}Svv9SGyvvR*vvAvv,(Oil Based Mastics)*vvzvvReSvv}vv9vvv?
10 mmyvvAvvz|vv+vv#GyvvO*vv}vv(|vv?G}|vvDvvzvv+vv?,|vvhpvvAvvQIIvv+vv9I!vv}vv(PFvv+vv?|vvAvv(svvgvv?|vv9<vv+vv#Svv"vvAvv+vv#

hfvWvQSv"v(GJ.h@v"vMvqv̂@vzCv+vQGJGyvAvJvz
q
v{Gyv"v9@vH|v#G}Vvgv?pv(bGyv=v"vqvTvGv+v?<v9yvav;A.

@vvAvv]vv}qvv#GSvvAvvMvvOG|vv9@vv%vv9Gyvv"vv}vv(PFvv+vv?|vv"vvhGyvvAvvTvvQHIvv(dE_vv9QGJGyvv"vv(GpvvPhG}<vv(GHpvv,
Gyvv}vv=vv9!vv,GyvvAvvtvvzvv+vvO*vv?PGJG:Q@vvqvv9YGyvv}vv"vvMvvqvv̂.hGyvv}vvZvvavv9JPGJG}Svv9SGyvvR*vvAvv,ivv+vvQ
|vv"vv9Svv=vv?yvv;SvvAvvMvvOGe|vvhGyvv"vv(GpvvP|vv#!vv(Y<vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvOivv+vvQGyvv}vvzvvOf(PVC-U).

(Gyvvv}vvvtvvvOGQGyvvv"vvv}vvv(PFvvv,yvvvzvvvJvvvQvvvv?GyvvvAvvv,@vvvTvvvAvvv(fvvv=vvv%vvv9Gyvvv}vvvZvvvavvv9JPGJG}Svvv9SGyvvvR*vvvAvvv,$vvv(
10%).

|(G!hGyATQqH|#Gy=(@+{

@

o
vvgvvO

q
|vv(G!vvhGyvvAvvTvvQH|vv#Gyvv=vv(@vv+vv{(Butyl sealants)yvvO!vv?hyvvwvv#<vv"vvTvv+vvH|vvavv9_vv,

<vvvgvvv̂GyvvvWvvv,A.@vvvTvvvAvvvMvvvOepvvv,Gyvvvqvvv(GYvvv{GyvvvZvvvjvvv+vvvQIvvvv}vvv9yvvvryvvvzvvvqvvvQGivvv9Jhvvvv}vvv9!vvvh@vvvTvvvQqH

yvvv~ivvvQGVGyvvvgvvv9|vvv?Ivvv+vvvE*vvv}vvvwvvv#Cf@vvvGvvvr
q

Gyvvv}vvvZvvvavvv9JPGJG}Svvv9SGyvvvR*vvvAvvv,<vvvTvvvQfvvv?
vvv=vv+vvQI.pvvAvvQIIvv+vv9@vv%vv9Gyvv}vvAvv(svvgvv?$vv,|vv9<vv+vv#10h20Svv"vv?EPGvvv9!vvB|vvJvv}vv+qvv?|vv#CVvvgvv?
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GyvvvWvvv}vvvU<vvv(GSvvvavvv?Gyvvvavvv;A,hyvvvwvvv"vvv%vvv9@vvv=vvvzvvvkpvvvtvvvb5Svvv"vvv(GJpvvv,G}|vvv9vvvv#Gyvvv}vvvwvvvWvvv(pvvv?.
(Gy}tOGQGy"}(PF,yzJQv?GyA,@TA(f=%9|(G!hGyATQqH|#Gy=(@+{$(10%).

|(G!hGyATQH|#G}vQ*z+x

@vvvTvvvAvvvMvvvOe|vvv(G!vvvhGyvvvAvvvTvvvQHG}vvvvQ*vvvzvvv+vvvwvvv+vvv?PGJG}Svvv9SGyvvv}vvv9Fvvv,<vvvwvvvDvvvQIyvvv5Ivvvwvvv9e
GyvvvOGLvvvzvvv,,fvvvzvvv)Svvv=vvv+vvv{Gyvvv}vvvDvvv9d|vvv9<vvv+vvv#Gyvvvavvv+vvv"vvv?hGyvvv"vvv(GpvvvPGyvvvGvvvO*vvvOI.yvvv}vvv(G!vvvhGyvvvAvvvTvvvQH
G}vvQ*vzv+vwv+v?PGJG}Sv9SGyv}vP*v>O*v}v(|v?@vZv{IvAv)20Sv"v?|vhGyvAvZv9bFv+vOfvzv)
GyvvTvvavv(MGyvv}vvzvv(Cvv?svvzvv+vv;

k
.h$vv,@vvTvvAvv(fvv>pvvtvvbIvvQvvv?|vvJvvOhOIhyvvwvv"vv%vv9@vv"vvAvvHEIvvwvv9|vv9

k

Lvvv9QFvvv+vvv9
k

Fvvv+vvvOG
k

Ivvv(dGyvvv"vvv(GpvvvPpvvv,Ivvv9yvvvAvvv,G}fvvv}vvv9dGyvvvGvvvO*vvvOIhGyvvvAvvvQ|vvv+vvv}vvv+vvv?.(Gyvvv}vvvtvvvOGQ
Gyv"v}v(PFv,yvzvJvQvv?GyvAv,@vTvAv(fv=v%v9|v(G!vhGyvAvTvQH|v#G}vvQ*vzv+vxPGJG}Sv9SGyv}v9Fv,
hGyR*A,$(15%h20%fz)GyAQ@+>).

|(G!hGyATQH|#Gy=(y+}+Q/Gy=+A(|+#

Ef
q

|v(G!vhGyvAvTvQqHGyv=v+vAv(|v+v"v+v?PGJG}Sv9SGyv}vP*v>|v"v9Sv=v?<vWvwv{fv9eyvzvqv(GYv{
PGJGyvvJvvQvvv?Gyvvtvvzvv+vvzvv?pvv,|vvGvvQG*vv9JGyvv}vv+vv9gGyvv}vvavvQ*vv?hsvvavvhGyvvAvvjvvavv+vv?[G ivv;b].*vvTvvAvvMvvOe
Gyv=v+vAv(|v+v#Gyv}vTvwv(HSv9Lv"v9

k
yv}v"vhGyvAvTvQHpv,pv(GYv{GyvJvQvv?pv,<v;_v9JG}Q\v+v9J

GyvvMvvQSvv9!vv+vv?hG}SvvqvvzvvAvv+vv?,|vvhC!vv&*vvGvv>GyvvAvvJvvtqvvu|vv#@vv(Gpvvtvv%vv9|vvh|vv(GOGyvvAvvjvvavv+vv?Gyvv;Ivvtvv?
yz=;_?.

|gG(!?R*B<PQGywA9f

@vvvJvvvAvvv(jGyvvv}vvvgvvvGvvv(!vvv?GyvvvAvvvtvvvzvvv+vvvO*vvv?fvvvzvvv)|vvvR*vvvH|vvv#R*vvvB<vvvPQGyvvvwvvvAvvv9f(Linseed Oil

Putty)h|vv(GO|vv9yvv8vv?ivv+vvQfvv]vv(*vv?(BS 544:1969)hGyvvAvv,@vvAvvZvvz
q
vv>!vvAvv+vvGvv?@vvzvvvTvvOGyvvR*vvB

<v9yv%v(GA|vh<vgv̂G:|vAvZv9U\v}v#GyvMvWv>.@vAvWvw
q
v{svWvQI<vWvwv{Chyv,E:CfGyvwvAvzv?

@vvAvvZvvz
q
vv>vvv}vv9OI!vvZvvrYvvzvv=vv?,@

o
vv"vvq
q
vvP<vv(GSvvavv?Svvwvv+vv#Gyvv}vvgvvGvv(ffvvzvv)GyvvMvvWvv>GyvvPj@vv~q

@vvzSvv+vvTvv&.h|vv#CFvv{@vvavv=vv+vvtvv&fvvzvv)E_vv9QGJGyvv"vv(GpvvPGyvv}vvgvvO!vv+vv?hG}LvvWvv9HGyvvZvvzvv=vv?PGJ

G:|vAvZv9UGyv}vgvOhehG}LvWv9HGyvavQ*v?Gyv}vgv9yvGv?<v}v(GOIv9pvdv?Yv9OIyvzv}v9A*vwv(f|v#
Gyvv}vv"vv9Svv>GSvvAvvMvvOGeGyvv}vvgvvGvv(!vv?GyvvAvv,:@vvJvvAvv(jfvvzvv)R*vvB<vvPQGyvvwvvAvv9f.*vvGvv>_vv;A
|vvgvvGvv(!vv?R*vvB<vvPQGyvvwvvAvv9fLvv;dCSvv=vv(fvv+vv#<vv+vv"vv}vv9*vv}vvwvv#@vvQc|vvgvvGvv(!vv?@vvjvvzvv+vvrGyvv}vvgvv9Of
yD;C?CV%Qs={_;F%9.
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|(G!hGyATQHGy}Q!?GyzO!?

@vvvTvvvAvvv(fvvv>|vvv(G!vvvhGyvvvAvvvTvvvQHGyvvv}vvvQ!vvv?GyvvvzvvvO!vvv?GyvvvJvvvQvvvv9JGyvvv}vvvAvvvwvvvQqQIGyvvv=vvvavvv+vvv8vvv?hvvvvPyvvvx
GyvvAvvWvv($vv9JGyvvOGFvv}vv?fvvzvv)IvvOqSvv(GA.h$vv"vv9c|vvGvv9d|vv#Gyvv}vv"vvAvvGvv9J*vvAvv(pvvQpvv+vv%vv9@vv(GRf
|"9S>yz}t9h|?hyzT+;fGyzOfhyM(GUGy}Q!?y}MAzrGyAa=+t9J.

|(G!hGyATQqHGy}AgOOIGyw=Q*A+O

@vvAvv(pvvQ|vv(G!vvhGyvvAvvTvvQH|vvAvvgvvOOIGyvvwvv=vvQ*vvAvv+vvOvvvz!vvdvv}vv?|vv#|vvwvv(fhGIvvOCh|vvwvv(!vv+vv#.
@vvAvv}vv+vvRG}!vvdvv}vv?|vv#|vvwvv(fhGIvvO<vvz!vv%vv9Fvv9$vvRIyvv;SvvAvvMvvOGeGyvvqvv(Qj.yvvwvv"vv%vv9@vvGvvr

q
<vv=vvbA

|vv#_vvQ*vvuG|vvAvvZvv9UGyvvQ_vv(<vv?|vv#GyvvGvv(<vvJvv+vvE@vvWvvwvv{|vv=vvOFvv+vv9
k

svvWvvQILvv9QFvv+vv?h@vvGvvr
<vvWvvwvv{vvv9|vv{Lvv;dCSvv=vv(fvv+vv#Eyvv)5CSvv9<vv+vvh.h@vvwvv(fG}!vvdvv}vv?PGJGyvv}vvwvv(fGyvv(GIvvO
|vJvOhOIpv,@vav=v+vtv9@v%v9fvzv)Gyvqv(GYv{IvAv)fvQVmm 25,hyvwv#COGA$v9pv,IvOhOg
GyvvvtvvvZvvv(isvvvQ*vvv>|vvv#COGAGyvvv}vvv(GOPGJGyvvv}vvvwvvv(!vvv+vvv#.h@vvvWvvv}vvv{GSvvvAvvvMvvvOG|vvv9@vvv%vvv9Gyvvv"vvv}vvv(PFvvv+vvv?
pvv(GYvv{GyvvJvvQvvv?Gyvv=vv"vv+vv(*vv?pvv,G}Vvvjvv9dGyvvJvvGvvQ*vv?,hGyvvqvv(GYvv{|vv9<vv+vv#fvv"vv9YvvQGyvvMvvQSvv9!vv?
Gyvv}vvTvv=vvtvv?GyvvZvv"vvhChCyvv(GMG vvvTvv9AGyvvJvvGvvQjhvvvPyvvxG Ivvwvv9eIvv(dGyvv"vv(GpvvP.*vv"vv=vvjvv,
|vvRL|vv(G!vvhGyvvAvvTvvQqHGyvv}vvAvvgvvOOIGyvvwvv=vvQ*vvAvv+vvOPGJGyvv}vvwvv(!vv+vv#svv=vv{GyvvAvvavv=vv+vvu|vv=vv9VvvQIpvvAvvGvvr
Lv;d24vvvv48Sv9fv?.h$v,|v"v9Sv=v?CvvDvQ|v#G}!vdv}v?<v}vwv(fhGIvO iv;bGyvqv(GYv{
PGJGyvgvQVG}vv=vQ|v#25|v~hGyvAv,@vAvgvQVyvJvQvv9Jvv=v+vQIChEyv)GyvAvMvQ*v>Lv;d
pvvAvvQIFvvqvv9pvv%vv9.@vvWvv}vv{GSvvAvvMvvOG|vv9@vv%vv9EIvvwvv9eGyvvqvv(GYvv{\vv}vv#C!vvdvv}vv?G vvvTvv9A<vv9yvvMvvQSvv9!vv?
h<vvvzVvvvjvvv9dG6FovvvQq,hC*vvv]vvv9

k
\vvv}vvv#Cyvvv(GMG vvvvTvvv9AGyvvvMvvvqvvv+vvvqvvv?Gyvvv(RfhGyvvv}vvvgvvvRhyvvv?<vvvWvvvwvvv{

\vvgvv+vvr.*vv=vvzvvkGyvvgvv}vvQGyvv}vvAvv(svvhyvv}vvAvvgvvOOGJGyvvwvv=vvQ*vvAvv+vvO20vvvv25Svv"vv?.(Gyvv}vvtvvOGQGyvv"vv}vv(PFvv,
yvvzvvJvvQvvv?GyvvAvv,@vvTvvAvv(fvv=vv%vv9|vv(G!vvhGyvvAvvTvvQH|vvAvvgvvOOIGyvvwvv=vvQ*vvAvv+vvO*vvZvv{Eyvv)25%yvv~!vvdvv}vv?
Gy(I+OIGy}w(fh30%y~!d}?PGJGy}w(!+#).

|(G!hGyATQqHGy}Q!?

@

o
vvgvvO|vv(G!vvhGyvvAvvTvvQqHGyvv}vvQ!vv?|vv"vv9Svv=vv? ivv;bGyvvqvv(GYvv{GyvvO*vv"vv9|vv+vvwvv+vv?Ivv+vvE@vvJvvOK

IvvQvvv?OhQ*vv?SvvQ*vvgvv?.h$vv,ivv9yvv=vv9
k

|vv9@vvZvv"qvvrEyvv)|vv"vvMvvqvv]vv?Chfvv9yvv+vv?|vvgvv9|vv{Gyvv}vvQh!vv?
GfvAv}v9OG

k
fvzv)Yv;<vAv%v9.*vGv>GSvAvMvOGe|v(G!vhGyvAvTvQHPGJGyv}vgv9|v{Gyv}v"vMvqv̂Iv+vDv}v9

@vwv(fGyvqv(GYv{|vgvQ\v?Eyv)pvAvQGJ_v(*vzv?|v#Gyv]vjvbChGyvAv}vOOhvvPyvxfv"vO|v9@vwv(f
|vv9OIGyvvavv=vvtvv?GyvvAvvJvvAvv+vv?\vvgvv+vvqvv?.@vvZvv"vvr|vv(G!vvhGyvvAvvTvvQHGyvv}vvQ!vv?<vv9yvvQ|vvR(E)pvv,Gyvvwvv(O(BS

EN ISO 11600:2003).
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|(G!hGyATQqH|#Gy=(y,*(Q*D9f

@vvAvv(pvvQ|vv(G!vvhGyvvAvvTvvQH|vv#Gyvv=vv(yvv,*vv(Q*vvDvv9fvvvz!vvdvv}vv?|vv#|vvwvv(fhGIvvOCh|vvwvv(!vv+vv#.
h$vv,|vv"vvAvvGvv9Jfvv9yvv+vv?Gyvv}vvQh!vv?E:C!vv&*vvGvv>@vvJvv]vv+vvQGyvvTvvavv(M<vvgvv"vv9*vv?,hfvv9OI@

o
vvavvzvv)

<vav;ACSv9Syv]v}v9fGyvAvZv9bFv+vO.h@vAv}vAvh|v(G!vhGyvAvTvQH|v#Gyv=v(yv,*v(Q*vDv9f<v}vtv9h|v?
Fvv+vvOIyvvzvvJvvBvvv}vv9CfO*vv}vv(|vvAvv%vv9Fvv+vvOI@vvAvvQGhM<vv+vv#20h25Svv"vv?.@vvavv=vv+vvtvv9@vv%vv9Gyvv"vv}vv(PFvv+vv?
@vvWvv}vv{Gyvvqvv(GYvv{\vv}vv#GyvvRFvv9LGyvvGvvOQGfGyvvJvv9Fvv=vv?,hCyvv(GMG vvvTvv9AGyvvMvvqvv+vvqvv?Gyvv(Rf
hG}Q\vv+vv9J.(Gyvv}vvtvvOGQGyvv"vv}vv(PFvv,yvvzvvJvvQvvv?GyvvPj@vvTvvAvv(fvv=vv&|vv(G!vvhGyvvAvvTvvQH|vv#Gyvv=vv(yvv,
*(Q*D9f*AQGhM|9<+#10%h30%IT>|g9|{Gy}Qh!?).

|(G!hGyATQqH|#GyT+z+w(f

|v(G!vhGyvAvTvQqH|v#GyvTv+vzv+vwv(f@vwv(ffv9OIC!vdv}v?|v#|vwv(fhGIvO,h$v,@vGvr
q

<vTvQfv?!vTv=v+v9
k

pv,Gyv%v(GAhiv9yv=v9
k

|v9*vAvQGpvuPyvx|vh!vWv(AQhGFvK|v}v+vRIvvQGFvJv?Iv}v̂
GyvvvMvvv{.hfvvv9OI@vvvzvvvAvvvZvvvu|vvv(G!vvvhGyvvvAvvvTvvvQqH|vvv#GyvvvTvvv+vvvzvvv+vvvwvvv(f<vvvWvvvwvvv{Fvvv+vvvO|vvvhGyvvv}vvvgvvv9Of
hGyvRFv9L,yvwv#svO*vwv(f_v;AG}Sv9S\vQhQ*v9

k
fvzv)GyvTvav(MGyv}vqvw

q
vwv?ChGyv}vTv9|v+v?

|vvDvv{GyvvMvvQSvv9!vv?hGyvvJvvGvvQ.svvO@vvTvv=xvv>|vv(G!vvhGyvvAvvTvvQqH|vv#GyvvTvv+vvzvv+vvwvv(f<vvtvvgvv9
k

Yvvgvv=vv?G RGyvv?
fvvzvv)G}Vvvjvv9dGyvvJvvGvvQ*vv?.@vvwvv(f|vv(G!vvhGyvvAvvTvvQH|vv#GyvvTvv+vvzvv+vvwvv(fPGJ|vvgvv9|vv{Gyvv}vvQh!vv?
Gyvwv=v+vQ|vQ!v?.h@vWv}v{@vav=v+vtv9@v%v9Gyv"v}v(PFv+v?GyvRFv9LhC!vdv}v?GyvGvOQGfGyvJv9Fv=v?hpv(GYv{
GyvvvJvvvQvvvv?pvvv,@vvv=vvvzvvv+vvvbGyvvvTvvv+vvvQG|vvv+vvvxhIvvv(dGyvvvtvvvavvvhGyvvvZvvvJvvv+vvv?.@vvvwvvv(f|vvv(G!vvvhGyvvvAvvvTvvvQH|vvv#
GyvvTvv+vvzvv+vvwvv(fPGJ|vvgvv9|vv{Gyvv}vvQh!vv?Gyvv}vv"vvMvvqvv̂svv9<vvzvv?yvv;SvvAvvavv9yvv?<vvWvvwvv{vvv=vv+vvQh$vv,|vv"vv9Svv=vv?
yvv;SvvAvvMvvOGepvv,Gyvvqvv(GYvv{Gyvv}vvgvvQ\vv?Eyvv)IvvQvvv9Jvvv=vv+vvQI!vvAvv+vvGvv?GyvvJvvQGQIChGyvvQ_vv(<vv?.
h@vvWvv}vv{@vvavv=vv+vvtvv9@vv%vv9Gyvv"vv}vv(PFvv+vv?EIvvwvv9e|vvJvv+vvbGyvv"vv(GpvvP|vv#Gyvvvvvv=vv(yvv,pvv+vv"vv+vv{Gyvvwvvzvv(Q*vvOivv+vvQ
Gyvv}vvzvvOf(PVC-U)h|vv#G}yvv(|vv"vv+vv(ehvvvPyvvxpvv,C!vvdvv}vv?G vvvTvv9A.@vvgvvOw|vv(G!vvhGyvvAvvTvvQqH

|vvv#GyvvvTvvv+vvvzvvv+vvvwvvv(f|vvvgvvv}vvvQI<vvvqvvvAvvvQIIvvv+vvv9I|vvvAvvv(svvvgvvv?|vvv#25vvvv30Svvv"vvv?(Gyvvv}vvvtvvvOGQGyvvv"vvv}vvv(PFvvv,
yvvzvvJvvQvvv?GyvvPj@vvTvvAvv(fvv=vv&|vv(G!vvhGyvvAvvTvvQH|vv#GyvvTvv+vvzvv+vvwvv(f*vvAvvQGhM<vv+vv#20%Eyvv)70%

IT>|g9|{Gy}Qh!?).

|(G!hGyATQH|#G *=(vT,

@

o
vvvgvvvO

w
|vvv(G!vvvhGyvvvAvvvTvvvQH|vvv#G *vvv=vvv(vvvvTvvv,|vvv;Fvvv}vvv?yvvvzvvvqvvv(GYvvv{GyvvvAvvv,@vvvtvvv(e<vvvAvvvJvvvQ*vvvQ

G Fvv%vv9OGJ,Ivv+vvE*vvwvv(f|vv#Gyvv}vvAvv(svvhIvvOhKIvvQvvv9J\vv9ivvavv?CvvvDvvQ|vv#GyvvJvvQvvv9J
GyvvvWvvv9OI.@vvvWvvv}vvv{@vvvavvv=vvv+vvvtvvv9@vvv%vvv9Gyvvv"vvv}vvv(PFvvv+vvv?pvvv(GYvvv{G}Q\vvv+vvv9J,h|vvv"vvvh@vvvTvvvQHGyvvv}vvv9A|vvv#
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pvv(GYvv{Gyvv=vv;W\vv}vv#CIvv(GVGyvvTvv=vv9Ivv?.h*vv=vvzvvkGyvvgvv}vvQGyvv}vvAvv(svvhyvv}vv(G!vvhGyvvAvvTvvQH|vv#
G *vv=vv(vvvTvv,10vvvv20Svv"vv?(Gyvv}vvtvvOGQGyvv"vv}vv(PFvv,yvvzvvJvvQvvv?GyvvPj@vvTvvAvv(fvv=vv&|vv(G!vvhGyvvAvvTvvQH
|#G *=(vT,*AQGhM<+#5%Ey)15%).

@Z}+~Gyq(GY{

$vv"vv9cCvv;Cvv?CVvvwvv9d|vv#Gyvvqvv(GYvv{:Gyvv}vvAvvtvv9<vvzvv?(Butt)hGyvv}vvAvvQGvvv=vv?(Lap)hGyvvRGh*vv?
(Fillet)(GyvvvWvvvwvvv{14.2).E:CfGyvvvqvvv(GYvvv{Gyvvv}vvvAvvvtvvv9<vvvzvvv?hGyvvv}vvvAvvvQGvvvv=vvv?$vvv,pvvvtvvvbGyvvvAvvv,

@vvvTvvvAvvv(fvvv>GyvvvJvvvQvvvv?.fvvv}vvv(|vvv9
k

@vvvTvvvAvvv(fvvv>Gyvvvqvvv(GYvvv{Gyvvv}vvvAvvvQGvvvv=vvv?hGyvvvAvvv,*vvvwvvv(fpvvv+vvv%vvv9|vvv9!vvvh
GyvvAvvTvvQqH|vvgvvQq\vv9

k
 Fvv%vv9OGJsvv9Yvv?\vvgvvr|vvtvvOGQGyvvJvvQvvv?GyvvAvv,@vvTvvAvv(fvv=vv%vv9Gyvvqvv(GYvv{

Gyv}vAvtv9<vzv?hGyvAv,*vwv(fpv+v%v9|v9!vhGyvAvTvQH|vgvQq\v9
k

yvzv]vjvbChGyvWvO
q
.pv]v;

k
fv#Pyvx

@v}v+v{Gyvqv(GYv{Gyv}vAvQGvv=v?Eyv)Cf@vwv(fCvvDvQO*v}v(|v?}f|v9!vhGyvAvTvQH*vwv(f|vJv}v+v9
k

FvvRFvv+vv9
k

|vv#Gyvvgvv(G|vv{GyvvGvv(*vv?.E:CfEIvvwvv9eEivv;bGyvvqvv(GYvv{Gyvv}vvAvvQGvvv=vv?*vvwvv(fCvvvDvvQ
Yvgv(<v?|v#EIvwv9eGyvqv(GYv{Gyv}vAvtv9<vzv?.vvDv+vQG

k
|v9*vAv~Fvgv{Gyvqv(GYv{\v+vtv?FvOG

k
,E|v9

}Sv=v9HFv}v9yv+v?Ch!vAv+vGv?Lvavzpv,IvTv9H@vTv9|vJv9Jfv"v9YvQGyv=v"v9A.hvv"vAv+vGv?yvPyvx
*vwv(f|vOiGyvJvQvv?vv=v+vQG

k
<v9yv"vTv=v?yvgvQV|v9!vhGyvAvTvQH|v}v9*v|OjEyv)G!v%v+v9Qg<vWvwv{

SQ*h.

yvvzvvAvvJvvwvv~pvv,fvv}vvu|vv9!vvhGyvvAvvTvvQH<vvWvvwvv{YvvJvv+vvKhyvv}vv"vvgvv&|vv#G:yvvAvvZvv9b<vv9yvvGvv%vv?
GyvvMvvzvvqvv+vv?|vv#Gyvvqvv9Yvv{*vvAvv~EOLvv9d|vv9OIOGfvv}vv?svv9<vvzvv?yvv;!vv]vvjvv9Wpvv,Gyvvqvv9Yvv{,fvv9OI|vv9
@vvwvv(ffvv=vv9QIfvv#Lvvzvv+vv?|vvjvvzvvtvv?|vvTvvAvvavv+vvzvv?ChOGFvvQ*vv?|vv#Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#(GyvvWvvwvv{14.3).

h*vzvgv>Gyv=v(yv,E*vAv+vzv+v#OhQvv9SvQG:yvAvZv9byvgvOeGyvAvZv9sv&<v}v9!vhGyvAvTvQH.hfv"vO|v9*vAv~
|vvv{AGyvvvqvvv9Yvvv{<vvvzyvvv(GM|vvv{A,|vvvDvvv{Cyvvv(GMG}yvvv+vvv9aGyvvv}vvvWvvv=vvvgvvv?ChCyvvv(GMGyvvvqvvvzvvv+vvv#,*vvvGvvv>
EOLvv9dVvvQ*vvb<vv;SvvAvv+vvwvv,vvv9SvvQyvv;yvvAvvZvv9bChVvvQ*vvJvv?|vv#Gyvv=vv(yvv,E*vvAvv+vvzvv+vv#fvvzvv)Vvvwvv{
Lvvzvv+vv?|vvjvvzvvtvv?.fvv9OI*vvGvv>Cf*vvwvv(ffvv}vvu|vv9!vvhGyvvAvvTvvQH|vvTvv9h*vv9

k
!vvZvvrfvvQVGyvvqvv9Yvv{

yvv}vv(G!vvhGyvvAvvTvvQqHGyvv}vvQ!vv?hGyvv}vvQ!vv?GyvvzvvO!vv?,h|vvTvv9h*vv9
k

yvvgvvQVGyvvqvv9Yvv{yvvzvv}vv(G!vvhGyvvzvvO!vv?.
hGyvvvgvvv}vvvuG}O!vvv)Gyvvv}vvvavvvzvvv(Hfvvv9OI$vvv(mm 6.*vvvJvvvTvvv>GyvvvgvvvQVG}O!vvv)yvvvzvvvqvvv9Yvvv{|vvv#
GyvvJvvQvvv?Gyvv"vvTvv=vv+vv?Gyvvwvvzvv+vv?Gyvvgvvdvv}vv)(TRM)GyvvAvv,*vvGvv>GSvvAvv+vvgvv9<vv%vv9h|vv#|vvgvv9|vv{GSvvAvv+vvgvv9H
GyvvJvvQvvv?(MAF),Cjsvv9<vvzvv+vv?Gyvv}vv9!vvhGyvv}vvTvvAvvMvvOeyvv;SvvAvvavv9yvv?.pvv,Ivv9yvv?fvvOe@vv(pvvQfvv}vvu
vv9a OLv9dVvQ*vJv?Qiv(IGyv=v(yv,E*vAv+vzv+v#*vGv>fv"vO$v9EOLv9dVvQ*vbvv9SvQyv;yvAvZv9b
p,GyG%?GyMzq+?yzq9Y{.
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(GyWw{14.2)Gyq(GY{GCAt9<z?hGCAQGv=?hGyRhG*?.

IT9HGygQVG}O!)yzq9Y{hpu(BS 6093:2006):

GyJQv?Gy"T=+?Gywz+?(TRM)=3mm

|g9|{GSA+g9HGyJQv?(MAF)=25%

fQVGy}9!hGy};F~yzJQv?mm 3/0.25+3=15

|vv#CFvv{GyvvJvvZvv(dfvvzvv)GyvvAvvZvv9bFvv+vvO,*vvGvv>@vvJvv]vv+vvQSvvavv(MGyvvqvv9Yvv{<vv{RGyvv?
Gyv}vzv(Cv9JhGyv}v(GOGyv}vqvwvwv?hGyvWvJv~h<vAvav=v+vu|v9OICSv9SChyv+v?,EPGvv9fPyvx|vavzv(<v9

k

|v#sv=v{|vZv"vh|v9!vhGyvAvTvQH.@vav=vu|vgvdv~|v(G!vhGyvAvTvQH|v=v9VvQI<v(GSvav?Gyv}vTvOS,

|vvhC!vv&*vv}vvwvv#GSvvAvvMvvOGe|vv(G!vvhGyvvAvvTvvQHGyvv}vvWvvwvvzvv?<vv(GSvvavv?G}OhGJhvvvPyvvxGyvv}vvZvv=vv(<vv?
h<vvWvvwvv{VvvQ*vvb/VvvQ*vvJvv?.vvv}vv9*vvTvv9fvvOGyvvAvvWvvwvv+vv{<vv9}OhGJfvvzvv)ERGyvv?pvvtvv9fvv9JGyvv%vv(GA
Gyvv}vvJvvZvv(QIpvv,Gyvv}vv(G!vvhGyvv}vv}vvRhFvv?|vv#|vvwvv(!vv+vv#,EPG@ovvQvvvB$vvPgGyvvqvvtvv9fvv9JpvvTvv(a
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@vvMvvqvv̂|vv#O*vv}vv(|vv?|vv9!vvhGyvvAvvTvvQH.Lvv9QFvv+vv9
k

@vvwvv(fpvv(GYvv{G vvvTvv9AGyvv}vvAvvQGFvvgvv?Eyvv)
GyvvOGLvv{Csvv{Ecvv%vv9QG

k
yvvzvvAvvzvv(f|vv#Gyvvqvv(GYvv{Gyvv}vvTvvavvJvv?|vvhCfG !vv%vv9AGyvvgvv9Oj*vvwvv(fPG

SvvvavvvK|vvvtvvvgvvvQsvvvzvvv+vvv;
k

Eyvvv)GyvvvOGLvvv{.hpvvv,Ivvv9yvvv?GSvvvAvvvgvvv}vvv9d|vvv9!vvvhGyvvvAvvvTvvvQHpvvv,G}Vvvvjvvv9d
GyvJvGvQ*v?*vGv>GSvAvMvOGeGyv}v(G!vhGyvTv+vzv+vwv(!v+v?iv+vQGyv}vTv=v=v?yvzvAvzv(qfyv}v"vh@vTvQqHGyv}vzvOf

Eyvvv)OGLvvv{GyvvvJvvvGvvvQhGyvvvPjsvvvO*vvvTvvv=vvv>@vvvjvvv+vvvQyvvv(!vvv&.|vvv(G!vvvhGyvvvAvvvTvvvQHGyvvv}vvvTvvvAvvvMvvvO|vvv?pvvv,
G}Q\vv+vv9J*vvGvv>Cf@vvwvv(fsvv9Svv+vv?,h<vv9yvvAvv9yvv,CfvvQVyvvAvvTvvAvv(fvv>GyvvJvvQvvv9JGyvv]vvQhQ*vv?
h|vAvQGFvgv?yvwv,@v}v"vhGyv]vQQGyv}v+vwv9!v+vwv,.hvv=vO*v{fv"v%v9*vGv>GSvAvMvOGeC!vdv}v?pv(GYv{
|+w9!+w+?L9Y?.

(GyWw{14.3)|(G!hGyATQHGy"}(PF+?.

|}9Cz?G}y(Gf

<vv+vv"vv}vv9@vvwvv(f|vvgvvdvv~|vv(G!vvhGyvvAvvTvvQqH,fvvOGGyvv}vv"vvAvvGvv9JGyvv=vv+vvAvv(|vv+vv"vv+vv?GyvvTvv(OGA,|vvAvv(pvvQI
<vvv9yvvvzvvv(fG}<vvv+vvv̂h!vvvZvvvrGyvvvWvvvqvvv9ahGyvvvOQFvvv9JGyvvvQ|vvv9O*vvv?hGyvvv=vvv"vvv,,pvvv{!vvv&@vvvAvvv(pvvvQ|vvv(G!vvvh
GyvTv+vzv+vwv(fGyv}vTvAvMvO|v?Iv(dhIvOGJGyv}vav9<vNhGyvJv}v9|v9J<v}vGv9dvv=v+vQ|v#G}yv(Gf.
hyvv%vvPGGyvv"vv(Y|vv#G:SvvAvvMvvOG|vv9Jivv9yvv=vv9

k
|vv9@vv]vv9a|vv=vv+vvOGJGyvvqvvavvQ*vv9JEyvv)@vvQvvv+vv=vv?|vv9!vvh

GyATQH.
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|(G!hGyATQqHGy}t9h|?yzJQ*u

GyvvvgvvvO*vvvO|vvv#|vvv(G!vvvhGyvvvAvvvTvvvQqHGyvvv}vvvtvvv9h|vvv?yvvvzvvvJvvvQ*vvvu|vvv=vvv"vvv+vvv?fvvvzvvv)GSvvvAvvvMvvvOGeGyvvv}vvv(GO
G:!vAvqv9Lv+v?GyvAv,@vAv}vOqOvvDv+vQG

k
pv,Gyv"v9Q.Gyv}vwv(!v9JG:!vAvqv9Lv+v?Gyv}vTvAvMvO|v?fv9OI$v,E|qv9

pv(Svqv9JG}|v(!v+v(eChSv+vzv+vwv9JGyvZv(O*v(eGyv}v}v+v%v?ChGyvjvQGpv+vBGyv}v]vjv(W(_v=vtv9J
|vv#Gyvv}vv9AhGyvvqvvJvv~)Ivv+vvE@vvOLvv{$vvPgGyvv}vv(GOpvv,@vvQvvv+vv>|vv9!vvhGyvvAvvTvvQHGyvv}vv"vv9Svv>.
h@vwv(f|v(G!vhGyvAvTvQHG:!vAvqv9Lv+v?,|v#G}vvQ*vzv+vxhGyv}v9SvAv+vxPjG}Sv9SGyvR*vAv,,
|vv"vv9Svv=vv? ivv;bGyvvqvv(GYvv{svvzvv+vvzvv?GyvvJvvQvvv?Ivv(dG}<vv(GHGyvvtvv9_vvgvv?yvvzvvJvvQ*vvu.|vv#CFvv{
EIvvwvv9epvv(GYvv{GyvvJvvQvvv?Gyvv=vv"vv+vv(*vv?Gyvv}vvtvv9h|vv?yvvzvvJvvQ*vvu@vvAvv(pvvQCYvv"vv9a|vv#GyvvTvv+vvzvv+vvwvv(f
Gyvvv}vvvtvvv9h|vvv?yvvvzvvvJvvvQ*vvvu<vvv}vvvgvvv9|vvv{|vvvQh!vvv?|vvv"vvvMvvvqvvv̂h|vvv(GO|vvvAvvvgvvvOOIGyvvvwvvv=vvvQ*vvvAvvv+vvvO|vvvwvvv(!vvv?|vvv#
FvvvRFvvv+vvv#,hvvvvPyvvvx|vvv(G!vvvh@vvvTvvvQH|vvv#G}vvvvQ*vvvzvvv+vvvx.EP*vvvAvvv~GyvvvJvvvZvvv(dfvvvzvvv)Gyvvv}vvvtvvv9h|vvv?
Gyvvgvvdvv}vv)yvvzvvJvvQ*vvuEPG@vv~@vvavv=vv+vvu|vv9!vvhGyvvAvvTvvQHfvvzvv)hFvv%vv,Gyvvqvv9Yvv{|vvhh\vvhfvvRd

|v#GyvZv(aGyv}vgvO!v,ChG}yv+v9aGyvRFv9Fv+v?pv,GyvJv+vRGyvqv9QZ.*v}vwv#GyvJvZv(dfvzv)
|vvtvv9h|vv?yvvzvvJvvQ*vvuyvv}vvOICQ<vvhSvv9fvv9Jpvv+vv}vv9*vvAvvgvvzvvu<vv9yvvTvv;|vv?hGyvvgvvRdyvvqvv9Yvv{IvvQvvv?

<vvvvvvgvvvvvvQV20 mm\vvvvvv}vvvvvv#LvvvvvvQSvvvvvv9!vvvvvv?<vvvvvvTvvvvvv}vvvvvv9vvvvvvv?(BS 476-20:1987) mm 150.*vvvvvvgvvvvvvO
GyvvTvv+vvzvv+vvwvv(fPG|vvgvv9|vv{Gyvv}vvQh!vv?Gyvv}vv"vvMvvqvv̂|vv"vv9Svv> Ivvwvv9eEivv;bGyvvJvv(GFvvRGyvv}vvtvv9h|vv?
yvvzvvJvvQ*vvuhGyvvGvvOQGfGyvvJvv9Fvv=vv?hG vvvTvv9AhCVvvjvv9dGyvvJvvGvvQGyvv}vvgvvQ\vv?yvvzvvJvvQvvv?.Ef|vvAvvgvvOO

Gyvwv=vQ*vAv+vOGyv}vwv(f|v#FvRC*v#|vZv}v~yv;SvAvMvOGepv,Gyvqv(GYv{Gyv}vtv9h|v?yvzvJvQ*vupv,
GyvvMvvQSvv9!vv?hCVvvjvv9dGyvvJvvGvvQ.vvv}vv9Cf|vv(G!vvhGyvvAvvTvvQqH|vv#G}vvvQ*vvzvv+vvx|vv"vv9Svv=vv?yvv}vvGvv9d
hGSvh|v#Gyv}v(GOhyvwv#fv"vOGSvAvMvOG|v%v9|vhGyvMvWv>*vGv>G}LvP<v9yvJvTv=v9fE|vwv9!v+v?
LT9Q@%9<9yAqJq~.

Gyv}v(GOGyv}v9yv8v?G:!vAvqv9Lv+v?Gyv}vZv"v(fv?|v#|vTvAvJvzv=v9JG}vvQ*vzv+vx|vh|v9yv8v9JLv9|vzv?
hE\vv9pvv9J|vv|L

x
vvQIyvvzvv"vv9Q*vv}vvwvv#@vvavv=vv+vvtvv%vv9E|vv9<vv9yvv}vvTvvOSCh<vv9yvv}vv9yvvH |vv;AGyvvqvvQGivv9J

Gyvv"vv9Vvv8vv?Ivv(d|vvGvv9QjGyvvMvvO|vv9J\vv}vv#GyvvGvvOQGfGyvv}vvtvv9h|vv?yvvzvvJvvQ*vvu.*vv}vvwvv#GyvvJvvZvv(d
fvvzvv)|vvtvv9h|vv?yvvzvvJvvQ*vvuyvv}vvOICQ<vvhSvv9fvv9J<vv9SvvAvvMvvOGe$vvPgGyvv}vv(GO.G}IvvR|vv?G:!vvAvvqvv9Lvv+vv?
|vv"vv9Svv=vv?yvvzvvAvvavv=vv+vvu\vv}vv#pvv(GYvv{GyvvJvvQvvv?Gyvv=vv"vv+vv(*vv?.|vvgvvdvv~|vv(G!vvhGyvvAvvTvvQqHG:!vvAvvqvv9Lvv+vv?$vv,
G6fPGJEYvvOGQ|vv"vvMvvqvv̂yvvzvvOLvv9fh:@vvavvzvvu!vv(G@vvHGIvvAvvQGb|vv%vvzvvGvv"vv?CCvv"vv9AGyvvJvvQ*vvu.
(Gyvv}vvtvvOGQGyvv"vv}vv(PFvv,yvvzvvJvvQvvv?GyvvPj@vvTvvAvv(fvv=vv&|vv(G!vvhGyvvAvvTvvQHG:!vvAvvqvv9Lvv+vv?|vv#G}vvvQ*vvzvv+vvx
$(15%).
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|(G!hGyATQqHGyQi(*?

@vTvAvMvOeCIvR|v?sv9<vzv?yv;!v]vjv9W|vwv(!v?|v#Lvzv+v?|vjvzvtv?|v#Gyvvvvv(PVC)hGyv=v(yv,
E*vvAvv+vvzvv+vv#Ch|vv#Lvvzvv+vv?|vvqvvAvv(Ivv?|vv#Qivv(IGyvv=vv(yvv,*vv(Q*vvDvv9fh|vvavvzvv+vv?|vv#EIvvOiChvvvzvvAvv9
Iv9pvAv+v%v9<v;YvuIvTv9Syvzv]vjvb,|v#CFv{|v"vhGyvAvTvQqHpv,pv(GYv{GyvJvQvv?GyvJvQGQ*v?
hGyvv%vv=vv(WGyvvAvvqvv9\vvzvv,,hvvvPyvvxpvv,GyvvqvvQGivv9JIvv(dE_vv9QGJGyvv"vv(GpvvPhG}<vv(GH,hpvv,
CVvjv9d|vGv9Qj@vwv+v+vrGyv%v(GA.*v}vwv#Cf@vwv(fG}IvR|v?PGJ|vtvavhfvQ\v,|v"vAvdv~Ch
PGJ|vvtvvavvhfvvQ\vv,|ovvWvvwvv{yvv+vv;Fvv~@vvavv=vv+vvtvv9J|vvJvvOOI.h@vvTvvAvvMvvOeQivv(IGyvv=vv(yvv,*vv(Q*vvDvv9f
Gyvv}vv"vvqvvPI<vv9yvv=vvNGyvv%vv(GFvv,vvv}vv9yvvryvvwvv{

q
G:SvvAvvMvvOG|vv9J.h$vv,@vvAvv(pvvQE|vv9vvvQivv(IChvvvQivv(I

|A}OOIh@AZQav}9OI:Yt?|9y8?h|9!g?yzATQqHhf9Ry?.

Gy}(GOGy}9!g?yzATQqHhGy}9y8?yzq(GY{GyMQS9!+?

@v~q@v(Yv+vr|v9yv8v9JGyvqv(GYv{GyvMvQSv9!v+v?GyvAv,@vTvAvMvOepv,G}QYvqv?pv,GyvGvRC*v#
1h2|vvv#Gyvvv}vvvgvvv+vvv9Q(BS EN 14188:2004)GyvvvMvvv9Yvvv+vvv#<vvv}vvv(G!vvvhGyvvvAvvvTvvvQHPGJGyvvvAvvvavvv=vvv+vvvu
GyvvTvv9Lvv#hGyvv=vv9QOfvvzvv)GyvvAvvQ@vv+vv>.h@vvZvv"vvr|vv(G!vvhGyvvAvvTvvQHGyvvAvv,@ovvavv=vvu<vv9QOIkvvv}vv"vvdvv(|vv9J
<v}vwv(fhGIvO(S)Ch|vAvgvOOIGyv}vwv(!v9J(M)h@vZv"vrpvQfv+v9

k
Eyv)Gyv"v(YGyvPG@v,GyvAvTv(*v?

(sl)hfvvO*vv~G:Q@vvMvv9A(ns).h$vv"vv9c@vvZvv"vv+vvrE\vv9pvv,AChBChCChD*vvQ@vv=vvb|vvh
OQFvv?@vvRG*vvOGyvv}vvtvv9h|vv?yvvzvv}vv(GOGyvvwvv+vv}vv+vv9Fvv+vv?.@vvZvv"vvr|vv(G!vvhGyvvAvvTvvQHGyvv}vvgvv+vv9Q*vv?yvvzvvqvv(GYvv{
GyvvAvv,@vvavv=vvuSvv9Lvv"vv?vvv}vvQ!vv?(Gyvvgvv9yvv+vv?GyvvAvv}vvOqO)|vv#Gyvv"vv(Y(N1)hfvv9O*vv?(|vv"vvMvvqvv]vv?GyvvAvv}vvOO)
|v#Gyv"v(Y(N2.fv"vO|v9*vtvAv]v,G}|vQGyv}vtv9h|v?\vO

q
Gyv(sv(OC*v]v9

k
*vwv(f|v#Gyv]vQhQj

GSAMOGeGyOQF9JPGJGy}(GYq9JG}fz)(F1)h(F2).

IW(GJG i;b

IvvWvv(GJG ivv;b(Gaskets)$vv,svvavvh_vv(*vvzvv?|vv#|vvwvv(!vv9J|vvQ!vv?PGJ|vvtvv9_vvh

fvQ\v+v?|vAv"v(fv?svO@vwv(f|vZv}vAv?Ch|vGv(pv?h|vZv"v(fv?|v#|v(GOLvzv(*v?Chiv+vQLvzv(*v?.
*vAv~@vDv=v+vAv%v9pv,|vwv9!v%v9E|qv9<v9yv]vjvbCh<vwv=vTv%v9\v}v#|v(GOGyv=v"v9AGyv}vGv9hQIyv%v9,h$v,
@vvtvv(e<vv9yvv}vvJvv9pvvdvv?fvvzvv)G Ivvwvv9e|vv#_vvQ*vvuGyvv]vvjvvbfvvzvv)SvvavvJvv+vv#(GyvvWvvwvv{14.4).

h@vvWvv}vv{@vvavv=vv+vvtvv9@vv%vv9Gyvv"vv}vv(PFvv+vv?EIvvwvv9ehIvvOGJG vvvTvv9A|vvTvv=vvtvv?GyvvZvv"vvhh!vvdvv~Gyvv(GFvv%vv9J
\vOGyvgv(G|v{GyvGv(*v?.fv"vOGSvAvMvOG|v%v9|vhhIvOGJ|v#GyvMvQSv9!v?|vTv=vtv?GyvZv"vhCh|v#
Gyvv=vv(yvv+vvTvvAvvQGyvv}vvTvvzvvK<vv9}yvv+vv9aGyvvRFvv9Fvv+vv?(GRP)Ch|vv#G Svv}vv"vvBGyvv}vvTvvzvvK<vv9}yvv+vv9a
GyvvvRFvvv9Fvvv+vvv?(GRC)*vvvAvvv~fvvv9OIEOLvvv9dGyvvvJvvvWvvv(GJ\vvv}vvv#pvvv(GYvvv{|vvvAvvvQGFvvvgvvv?|vvvqvvvAvvv(Ivvv?
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GyvvAvvZvvQ*vvr.h<vvPyvvx@vvAvvZvvQaGyvvJvvWvv(GJGyvvgvv9Ryvv?vvvJvv9FvvRyvvzvv}vvavvQ,hyvvwvv#<vv}vv9C!vv%vv9:
@vvwvv(f<vv9yvv]vvQhQI|vvavv=vvtvv?<vv{Ivvwvv9e@vv9efvvzvv)vvv9|vv{_vv(yvv%vv9*vv}vvwvv#Ofvv}vv%vv9<vvQivv(ILvvzvv(*vv?
|vv]vvjvv(_vv?|vv9!vvgvv?yvvAvvTvvQqHGyvvQ*vv9M.*vvGvv>C:@ovv}vvbGyvvJvvWvv(GJCh@

o
vvJvvWvvQCCvv"vv9AEOLvv9yvv%vv9

}!vvv%vvv9SvvvAvvvAvvvtvvvzvvv[:Ivvvtvvv9
k

@vvv9Qvvvv?pvvvQGivvv9JChC!vvv%vvv9SvvvAvvvMvvvQL|vvv#|vvvwvvv9!vvv%vvv9|vvv}vvv9*vvv|OjEyvvv)
pWz%9.

(GyWw{14.4)IW(GJG i;bGy"}(PF+?}!d}?GyRF9LhG vT9AGyZq9FJ,.

pvv,CVvvjvv9dGyvvRFvv9LhC!vvdvv}vv?GyvvGvvOQGfGyvvJvv9Fvv=vv?*vv}vvwvv#@vvavv=vv+vvuIvvWvv(GJG ivv;b
<vvWvvwvv{SvvOGOGJEIvvwvv9e@vv}vvTvvwvv%vv9|vvtvv9_vvh|vv"vv9Svv=vv?\vv}vv#fvv"vv9YvvQG}yvv(|vv"vv+vv(eGyvvWvv9svv(yvv+vv?
hG}pvtv+v?;<vO:

k
|v#Pyvx*v}vwv#Cf@vwv(fIvWv(IG iv;b|vAvQGFvgv?\v}v#Gyvqv9Yv{pv,

!vvdvv9eGyvvRFvv9L fvvavv9A@vvzCvv+vvQ<vvZvvQjC\vv+vvuyvvzvvqvv9Yvv{.h$vv"vv9c<vvgvv̂IvvWvv(GJG ivv;b
Gyv}vTvAvMvO|v?|vhGyvRFv9L<v}vtv9_vhHChU*vAv~qEIvwv9|v%v9<v(GSvav?SvJv9HChIvRGe|v9yvr
*vAv~qEOLv9yv&\v}v#Gyv}vtvavh<vJv+vE*vGvgv{Gyv}v9OI|v]vjv(_v?pvAvZv=vK|v9!vgv?yvAvTvQHGyv%v(GA
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hGyv}v9A.IvWv(GJG iv;bhG}IvR|v?Gyv}v9!vgv?yvzvgv(G|v{GyvGv(*v?hGyv}vTvAvMvO|v?pv,G}<v(GH

hGyvvv"vvv(GpvvvPhGyvvvGvvvOQGfGyvvvJvvv9Fvvv=vvv?*vvvAvvv~@vvvZvvv"vvv+vvvqvvv%vvv9<vvvJvvvQahQ|vvvRQsvvv}vvv,*vvvJvvvOOG:SvvvAvvvMvvvOGe
hGyvvMvvZvv9Fvv[Gyvvqvv+vvR*vv9Fvv+vv?G}Svv9Svv+vv?yvvzvv}vv"vvAvvHGyvv}vvJvvOqO|vv}vv9*vvTvv}vvK<vvAvv(Yvv+vvqvv%vv9<vvWvvwvv{|vv"vv9*vv>
(GyGOhd14.3).

Ef
q

Gyvv}vv(GOGyvv}vvgvv+vv9Q*vv?yvvJvvWvv(GJG ivv;bGyvv}vvTvvAvvMvvO|vv?pvv,GyvvAvvWvv+vv+vvO$vv,Gyvv"vv+vv(<vvQ*vv#
(Neoprene),hGyvPj*vAv}vAvh<v}vQh!v?fv9yv+v?h|v(!v(|v+vQG *vAv+vzv+v#<vQh<v+vzv+v#OG*v+v#(Ej<v,

OCe)(EPDM)GyvvPj*vvAvv}vvAvvh<vvMvvZvv9Fvv[fvvRdyvvzvvgvv(G|vv{GyvvGvv(*vv?Cpvv]vv{|vv#Gyvv"vv+vv(<vvQ*vv#,
hGyvv}vvavv9_vv+vv9JGyvvTvv+vvzvv+vvwvv(!vv+vv?GyvvAvv,@vvAvv}vvAvvh<vv}vvtvv9h|vv?fvv9yvv+vv?yvv~Vvvgvv?pvv(bGyvv=vv"vvqvvTvvGvv+vv?,Ivv+vvE
@vvgvv}vv{$vvPgGyvv}vv(GO\vv}vv#|vvGvv9dvvv=vv+vvQ|vv#OQFvv9JGyvvJvvQGQIh$vv,|vvAvv(pvvQI@vvtvvQ*vv=vv9

k
<vvGvv}vv+vvh

G}yvv(Gf.IvvWvv(GJG ivv;bPGJGyvv}vvtvvavvh<vvWvvwvv{Yvvzvv+vv>|vv#|vvavv9W<vv(yvv,vvvzvv(Qh<vvQ*vv#
(Polychloroprene)|"9S=?yzq(GY{GyW9s(y+?<+#Cy(GMGyMQS9!?Gy}T=t?GyZ"h.

|vvv(G!vvvh@vvvTvvvQqHGyvvv}vvv9AvvvvGyvvvAvvv,@ovvvQvvvv>pvvv,GyvvvMvvvQSvvv9!vvv?pvvv,Gyvvv}vvv(svvvh|vvv#CFvvv{|vvv"vvvh
GyvvAvvTvvQHpvv,pvv(GYvv{GyvvJvvQvvv?hGyvvqvv(GYvv{Gyvv=vv"vv+vv(*vv?vvvv@vvZvv"vvh|vv#Gyvvvvvv(PVC)ChGyvv}vvavv9W

hPyvxhpvtv9
k

yvzvJvQvv?Gyv}vavzv(<v?(GyvWvwv{14.5).h@vAv(pvQGyv}vtv9_vh<vz_v(Gdvv=v+vQI|vTvJv(<v?
hvvv}vvtvv9_vvh|vvAvvOGLvvzvv?|vv#Gyvv}vvZvv"vvh.@vvWvv}vv{@vvavv=vv+vvtvv9@vv%vv9Gyvv=vv"vv)Gyvv}vvJvvAvv(*vv?fvvzvv)Gyvv}vv9AhE<vvgvv9O

Gyvv}vv+vv9gfvv#G}svv=vv+vv?.@vvtvv(e|vv9!vvgvv9J@vvTvvQHGyvv}vv9AGyvv}vvQvvv=vv?pvv,svvzvv>GyvvMvvQSvv9!vv?<vv}vvtvv9h|vv?
\vvvjvvvbGyvvv}vvv9A|vvv#GyvvvGvvv9!vvv=vvv+vvv#<vvv+vvv"vvv}vvv9@vvvtvvv(e|vvv9!vvvgvvv9J@vvvTvvvQHGyvvv}vvv9AGyvvv}vvvQvvvv=vvv?Lvvv9QFvvv+vvv9

k
Ohf

@vvjvvzvv+vvrCSvvqvv{Gyvv=vv;_vv9JGyvvMvvQSvv9!vv+vv?Chivv+vvQ|vv(\vv(fvv?\vv}vv#svv9yvv>OGFvv~yvvzvvMvvQSvv9!vv?
<}t9h|?\jbGy}9A|#GyG%?GyM9QF+?ptb.

@v(pvQC!vdv}v?|vMvAvZv?pv(GYv{@v}vOOvvAv+v}v?yvzv}v+v9g|v#CFv{GyvTvav(MG}pvtv+v?,|vDv{
CSvtvr|v(GsvrGyvTv+v9QGJh|v"v9_vuGyv}vWv9I.fv9OI|v9@vGv}vh$vPgG}!vdv}v?|vtv9_vh|vgvtvOI
|vvv#G}yvvv(|vvv"vvv+vvv(ehGyvvvqvvv(:Pivvv+vvvQGyvvvtvvv9<vvv{yvvvzvvvZvvvOC|vvvhIvvvWvvv(GJ|vvvTvvvJvvv(<vvv?|vvv#Gyvvv}vvvavvv9W
G:Yvav"v9fv,.*v}vwv#yvzv}v(GOCf@vJvAv}v{GyvJv}v(:JGyvwv=v+vQI|vh|vtv9h|v?Fv+vOIyvzv=v+vAv(|v+v#
hGy}+9gGy}9yJ?.

@vvvwvvv(fCIvvvR|vvv?@vvvDvvv=vvv+vvvBGyvvvRFvvv9LGyvvvGvvv9pvvv?PGJCSvvv9S|vvv#Gyvvv=vvv(yvvv+vvv}vvv+vvvQGJGyvvv}vvvavvv9_vvv+vvv?
Gyvv}vvQ!vv?,hfvv9OI@vvwvv(f|vv#GyvvvvvvEj<vv,OCe(EPDM)Ch|vvavv9WGyvv=vv(@vv+vv{.hfvv9OI*vvwvv(f
yvvvzvvvJvvvRGeGyvvv}vvvavvv9_vvv,G:Yvvvavvv"vvv9fvvv,Lvvvzvvvqvvv+vvv?PG@vvv+vvv?G:yvvvAvvvZvvv9b@vvvzvvvAvvvZvvvu<vvv9yvvv=vvvQhRGyvvvWvvv9svvv(yvvv,
Gyvv}vvtvvAvvavvh.|vvhIvv9YvvQGJGyvvRFvv9LGyvvMvv9QFvv+vv?,*vv}vvwvv#C*vv]vv9

k
h\vvhIvvRGe@vvDvv=vv+vvBGyvvRFvv9L
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GyvvGvv9afvvzvv)vvv{Ivv9YvvQI,hGyvvAvv,@vvDvv=vvBfvv"vvO$vv9<vv]vvjvvb|vv"vv9Svv>yvv]vv}vv9fEIvvwvv9eFvv+vvO
yvvzvvRFvv9L.pvvtvvO@vv~hYvvr|vvAvvavvzvv=vv9JG}OGAhvvvPyvvx@vvZvv"vv+vvrIvvWvv(GJG Ivvwvv9ehCIvvR|vv?

G}<vvv(GHhGyvvv"vvv(GpvvvPhGyvvvGvvvOQGfGyvvvJvvv9Fvvv=vvv?\vvvOGyvvvgvvv(G|vvv{GyvvvGvvv(*vvv?pvvv,Gyvvv}vvvgvvv+vvv9Q(BS EN

12365-1:2003).

GyGOhd14.3@Z"+rIW(GJG i;bhG}IR|?Gyg9Ry?yzg(G|{GyG(*?hpt9
k

yz}g+9Q(BS EN 12365-1:2003)(IQahGIOhQ|R|#L}T?CQs9e)

GAQa(GChW)GyQs~2GyQs~3GyQs~4GyQs~5GyQs~6

Gyq8?H9dGyg}{(mm)svvvvvvvvvvvvv(IGyvvvvvvvvvvvvv]vvvvvvvvvvvvvjvvvvvvvvvvvvvb

(KPa)

Hvvvvvvvvvvvvvvvvvvvv9dOQFvvvvvvvvvvvvvvvvvvvv9J

IvvvvvvvvvQGQIGyvvvvvvvvvgvvvvvvvvv}vvvvvvvvv{�

|8(*?

GSvvvvvAvvvvvQFvvvvv9YGyvvvvvAvvvvvWvvvvv(qg

(%)

G:SvvvvvvAvvvvvvQFvvvvvv9Y<vvvvvvgvvvvvvO

GyvvvvAvvvvtvvvvO
q

epvvvv,Gyvvvvgvvvv}vvvvQ

(%)

IW(IEi;b(G)

IvRGefv9Rdyvzvgv(G|v{

G@(*?(W)

*ovv}vv+vvR9OQFvv9J(1

vvvv9)

*ov}v+vR9OQFv9J(1vvvv

9)

*ov}v+vR6OQFv9J(1vvvv

6)

*ov}v+vR8OQFv9J(1vvvv

8)

*ov}v+vR8OQFv9J(1vvvv

8)

(GyWw{14.5)|(G!h@TQHGC9Ap,GBQS9!?.
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Gy}(GOGy;Yt?

C!(GYGy}(GOGy;Yt?

svvOIvv{
q

|vvJvv{Gyvv}vv(GOGyvv;Yvvtvv?GyvvAvvtvvzvv+vvO*vv?PGJG}Svv9SGyvvJvv+vv(G!vv,ChGyvv"vv=vv9@vv,
<vvWvvwvv{vvv=vv+vvQGyvv}vv"vvAvvGvv9JG:Yvvavv"vv9fvv+vv?Gyvv}vv"vvAvvGvv?|vv#svv=vv{Yvv"vv9fvv?Gyvv=vv(yvv+vv}vv+vvQGJ,|vv9fvvOG

Gyvwv9R*v#(Casein)GyvPj*vZv"vh|v#GyvJvzv+v>Gyv}vtvWv(OhGyvPj*vTvAvMvOeIv9yv+v9
k

vv;Yvu

yvzvMvWv>(BS EN 12436:2002).@vMv]vh|vGv}v(fv?Gyv}v(GOGyv;Yvtv?yvzvAvav(QGyv}vTvAv}vQ
h*vvvGvvv>OGFvvv}vvv9

k
|vvvavvv9<vvvtvvv?G:SvvvAvvvMvvvOG|vvv9JGyvvv}vvvJvvvOOIGyvvv}vvvavvvzvvv(<vvv?|vvvh|vvv(GYvvvqvvv9JGyvvv}vvvZvvv"vvvh.

h*vGv>G:!vAv=v9g<vWvwv{Lv9UEyv)G:SvAvDv"v9AGJGyvAv,@vwv(fpv+v%v9Gyv}v(GOGyv}vQGOyvZvtv%v9
iv+vQ|vAv(Gpvtv?|vhGyv}v(GOGyv;Yvtv?,hvvPyvxEyv)@v"v=v+v%v9JGyvTv;|v?Gyv}vAvgvzvtv?<v9:SvAvMvOGe
h<v9!vav;bCOLv"v?\v9QIChC<vMvQIsv9<vzv?yv;VvAvgv9d.@vwv(fGyv}v(GOGyv;Yvtv?CvvDvQpvgv9yv+v?
pvvv,yvvvZvvvuGyvvv}vvvwvvv(!vvv9JGyvvv}vvvgvvvQ\vvv?Eyvvv)svvv(isvvv[hyvvv+vvvUGyvvv}vvvgvvvQ\vvv?yvvvzvvvWvvvOGyvvv}vvv=vvv9VvvvQ.
h@vwv(fpvgv9yv+vAv%v9pv,IvO$v9G}O!v)fv"vOGSvAvMvOG|v%v9\vOG:Fv%v9OGJGyv}vTv=v=v?yvzvAvtvWv+vQ.
@vvAvv}vvAvvh|vvgvvdvv~Gyvv}vv(GOGyvv;Yvvtvv?<vvqvvAvvQIIvv+vv9Ipvv,Gyvv}vvMvv9Rf(Shelf Life)|vvO@vv%vv912Vvv%vvQG

k

fvv"vvO|vv9@vvMvvRf|vv#OhfpvvAvvJvv%vv9h\vv}vv#cvvQha|vv"vv9Svv=vv?.C|vv9pvvAvvQIIvv+vv9@vv%vv9pvv,Gyvv(fvv9A
(Pot Life)<vgvO|vRLG}!vdv}v?Gyv}vwv(!v?|v#|vQvv=v+v#pvAvAvQGhM|v#Osv9Fvusvzv+vzv?Eyv)fvOI

S9f9J.

Gy}(GOGy;Yt?yz=;W

*ovvvZvvv"vvvrGyvvv}vvvgvvv+vvv9Q(BS EN 12004:2007)Gyvvv}vvv(GOGyvvv;Yvvvtvvv?yvvvzvvv=vvv;W\vvv}vvv#Cvvv;Cvvv?
C!vvv(GY:G Svvv}vvv"vvvAvvv+vvv?(C) (Cementitious)hG:!vvvAvvvWvvv9Q*vvv?(D) (Dispersion)hGyvvvQG@vvv"vvvGvvv+vvv?
GyvvAvvqvv9fvvzvv+vv?(R) (Reaction Resin).h*vv}vvwvv#Cf*vvwvv(fyvvwvv{

q
|vv#$vvPgG}!vv(GYLvvZvv9Fvv[

E\vvv9pvvv+vvv?@ovvvJvvvOO<vvvzYvvv"vvv9a@vvvAvvvgvvvzvvvu<vvvMvvvZvvv9Fvvv[Gyvvv;YvvvuGyvvv}vvvJvvvTvvv"vvv?hGyvvvGvvvqvvv9aG}SvvvQY
hG:!vvvR:bG}svvv{ChGyvvv(svvvBGyvvv}vvvqvvvAvvv(MGyvvv}vvvO*vvvO(GyvvvR|vvv#|vvv9<vvv+vvv#|vvvOGyvvv;Yvvvuh@vvvQvvvv+vvv>
Gyv=v;_v9J)(GyvGvOhd14.4).Gyv}v(GOGyv;Yvtv?G:!vAvWv9Q*v?$v,<v(yv+v}v+vQGJ|v9Fv+v?G!vAvWv9Q*v?
Fv9$vRIyv;SvAvMvOGe,<v+v"v}v9@vAvwv(fC!vdv}v?Gyv}v(GOGyv;Yvtv?GyvQG@v"vGv+v?GyvAvqv9fvzv+v?|v#|vwv(f
Ch|vvwvv(!vv+vv#@vvAvvZvvzvv><vvAvvqvv9fvv{vvv+vv}vv+vv9Fvv,.@ovvZvv"vvrGyvv}vv(GOGyvv;Yvvtvv?yvvzvv=vv;WGyvvAvv,:@vvJvvAvv(j
fvvzvv)CvvvDvvQ|vv#1%|vv#Gyvv}vv(GOGyvvgvv]vv(*vv?|vv#Ivv+vvE|vvtvv9h|vvAvv%vv9yvvzvvJvvQ*vvu<vv9}Yvv"vv9a(A1)

Ch(A1fl).
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GyGOhd14.4@Z"+rGy}(GOGy;Yt?yz=;W
hpuGyAQv+>hGyMZ9F[(BS EN 12004:2007)

GyAZ"+rGyAQv+>hGBZ9F[

Gy"(Y(C)|9OI:Yt?ES}"A+?vvvvQG@"H:Yu$+OQhy+w,

Gy"(Y(D)|9OI:Yt?G!AW9Q*?vvvvQG@"H|#Gy=(y+}+QGJGyg](*?GC9F+?

Gy"(Y(R)|9OI:Yt?|#GyQG@"HGyAq9f\vvvvQG@"HGYa"9f,|#|w(fCh|w(!+#

GyZ"r1|9OI:Yt?f9O*?

GyZ"r2|9OI:Yt?IT"?

GyZ"rF|9OI:Yt?SQ*g?G@q9a

GyZ"rT|9OI:Yt?Jq]?G:!R:b

GyZ"rE|9OI:Yt?PGJhsB|O*O|qA(M

GyZ"rS1|9OI:Yt?s9<z?yzAW(g

GyZ"rS2|9OI:Yt?PGJs9<z+?f9y+?yzAW(g

Gy}(GOGy;Yt?yT+QG|+xGyGOQGf

@vvAvvwvv(qfGyvv}vv(GOGyvv;Yvvtvv?yvvTvv+vvQG|vv+vvxGyvvGvvOQGffvv9OI|vv#|vvQvvv=vv9JCSvv+vvAvv9JGyvv=vv(yvv,
pvv+vv"vv+vv{(PVA)PGJG}Svv9SG}vvvQ*vvzvv+vvwvv,ChG Svv}vv"vvAvv,.Gyvv}vv(GOGyvv;Yvvtvv?Gyvv}vvgvv+vv9Q*vv?|vv#
Gyvvvvvv(PVA)GyvvAvv,@ovv}vvOvvvavv=vvtvv?Qsvv+vvtvv?,fvv9OImm 3@vvAvvJvv}vv{pvvtvvbGyvvQ_vv(<vv?,<vv+vv"vv}vv9@vvwvv(f
Gyv}v(GOGyv;Yvtv?PGJG}Sv9SG}vvQ*vzv+vwv,Gyv}vtv9h|v?yvzv}v9AQsv+vtv?Gyvav=vtv?|v"v9Sv=v?yvAvDv=v+vB
<vvv;WGyvvvGvvvOQGfhGyvvv}vvv(RG*vvv+vvvxpvvv,GyvvvdvvvQhaGyvvvQ_vvv=vvv?hGyvvv}vvv=vvvzvvvzvvv?hGyvvv}vvv(Fvvv(OIfvvvzvvv)Svvv=vvv+vvv{
Gyvv}vvDvv9dpvv,G}OhGTGyvv}vv"vvRyvv+vv?.h@vv(yvvO<vvgvv̂Gyvv}vv"vvAvvGvv9JPGJG}Svv9SG}vvvQ*vvzvv+vvwvv,fvv"vvO
Fvvqvv9pvv%vv9G}|vv(!vv+vv9[Gyvv"vvWvv9OQ].Gyvv}vv"vvAvvGvv9JG Svv}vv"vvAvv+vv?Gyvv}vvtvv9h|vv?yvvzvv}vv9AhG Svv}vv"vvAvv+vv?Gyvv}vvgvvOyvv?
<vv9yvv=vv(yvv+vv}vv+vvQ|vv"vv9Svv=vv?yvv;SvvAvvMvvOG|vv9JGyvvOGLvvzvv+vv?hGyvvMvv9QFvv+vv?h*vv}vvwvv#@vv"vvqvv+vvP$vv9vvvavv=vvtvv9JQsvv+vvtvv?
ChSv}v+vwv?.EP@vgvOqGyv}v(GOGyv;Yvtv?G Sv}v"vAv+v?Gyv}vgvOyv?<v9yv=v(yv+v}v+vQ|v"v9Sv=v?yvAvDv=v+vB<v;W
GyvvvQLvvv9ehGyvvvjvvvQG!vvv+vvvBhG}QOhGRIvvvAvvv)Svvv}vvv9vvvv?15mm.h@vvvAvvv(pvvvQGyvvv}vvv(GOGyvvv;Yvvvtvvv?PGJ

G}Sv9S|v#QG@v"vHG *v=v(vvTv,Qsv+vtv?Gyvav=vtv?yv}vtv9h|v?Gyvwv+v}v9h*v9J.pv,Fv}v+vhG}Iv(Gd
*vvGvv>Cf@vvwvv(fGyvvavv=vvtvv?GyvvAvvJvvAvv+vv?GyvvJvv9|vvzvv?Fvv+vvOIhCf@vvwvv(f|vv#Gyvvavv+vv"vv?ChCVvvjvv9dG6FovvQq
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ChGyvMvQSv9!v?GyvJvO*vDv?GyvAv"vqv+vPFv9pv?yv}vOI2vvvv6CSv9<v+vh.h*vGv>@vDv=v+vB|v"vAvGv9JG}yv(GM
G Svv}vv"vvAvv+vv?h|vv"vvAvvGvv9JG}LvvWvv9H<vvWvvwvv{Fvv+qvvO<vvAvv=vv9fvvOmm 300Vvv9svv(yvv+vv9

k
hCpvvtvv+vv9

k
yvv]vv}vv9f

Yvvv;<vvvAvvv%vvv9.pvvv,Cfvvv}vvv9dGyvvvAvvvGvvvO*vvvO*vvvGvvv>ERGyvvv?Gyvvvavvv;AGyvvv}vvvAvvvtvvvWvvvQChGyvvv}vvvAvvvgvvvOOGyvvvavvv=vvvtvvv9J
h@vJv]v+vQGyvTvav(MGyv}vRFvGv?<vWvwv{Fv+vO.pvgv"vO|v9@vwv(fGyv}v9OIGyv;Yvtv?yvzv=v;W|vZv"vqv?
|vvvtvvv9h|vvv?yvvvzvvv}vvv9AhPGJCSvvv9SESvvv}vvv"vvvAvvv,ChCvvvvQ*vvvzvvv+vvvwvvv,*vvv}vvvwvvv#GSvvvAvvvMvvvOG|vvv%vvv9vvvv}vvv9OI|vvv;W
ivvQGhJ(Grouting Medium).hvvv=vvO*vv{pvv{f

q
|vv9OIGyvvjvvQGhJGyvv}vvwvv9pvv8vv?Gyvv}vvtvv9h|vv?yvvzvv}vv9A

|vAv(pvQI<v}vGv9dhGSvh|v#G}yv(GfyvAv(GFv~Ch@vMv9yvr<v;WGyvGvOGQ.h*vAv(pvQvvPyvx|v9OI
iQGhJyz=;W|#QG@"HG *=(vT,|#CF{GydQhaGyWO*OIGy=z{.

Gy}(GOGy;Yt?yT+QG|+xG}Q\+9J

Ef
q

|vvvgvvvdvvv~Gyvvv}vvv(GOGyvvv;Yvvvtvvv?yvvvTvvv+vvvQG|vvv+vvvxG}Q\vvv+vvv9J$vvv,PGJCSvvv9SESvvv}vvv"vvvAvvv,,
h@vvvTvvvAvvvMvvvOeE|qvvv9<vvv}vvvO

q
_vvv=vvvtvvv?Svvv}vvv+vvvwvvv?(IvvvAvvv)25m)Ch<vvv}vvvO_vvv=vvvtvvv?Qsvvv+vvvtvvv?IvvvTvvv>Fvvv(OI

Gyvav=vtv?GyvTvqvzv+v?GyvJv9|vzv?.Gyv}v"vAvGv9JGyv}vgv+v9Q*v?|v"v9Sv=v?yvAvDv=v+vB<v;WGyvTv+vQG|v+vxhGyvJvGv9QI
Gyvv}vvWvvP<vv?hVvvQGFvvKG6FovvQqhG}IvvGvv9QhGyvv}vv(RG*vvx(Terrazzo)Eyvv)GyvvMvvQSvv9!vv?ChGyvv}vvOGJ

G Sv}v"vAv+v?/GyvQ|vzv+v?Fv+vOIGyvGvqv9a.pv,Iv9dGyvAv=vzv+vbfvzv)G}Q\v+v9JGyvMvWv=v+v?Gyv}vgvz
q
vtv?

pv+vGv>Cf@vwv(f|v%v(qGI<vWvwv{Fv+vO,hsv(*v?<v}v9pv+v&Gyvwvqv9*v?yvAvAvJv}v{GyvJv}v(:JGyv}v+vAv?
G \vvv9pvvv+vvv?.pvvvtvvvO*vvvwvvv(f|vvv#Gyvvv]vvvQhQjh\vvvh_vvv=vvvtvvv?fvvvzvvv(*vvv?|vvv#GyvvvMvvvWvvv>Gyvvv}vvvgvvv9vvvvU
Gyv}vMvZv[yv;SvAvMvOGeGyvMv9QFv,<vTv}v9vv?12 mm|vavzv,<v}v9OICSv9S:Yvtv?,h*vDv=vB
<vv=vvQGivv,Gyvv}vvTvv9pvv9J<vv+vv#|vvQGvvvR$vv9200mm.hpvv,Cfvv}vv9dGyvvAvvGvvO*vvO|vv#G}pvv]vv{ERGyvv?
G !vv%vv9AGJGyvvtvvO*vv}vv?|vv#fvvzvv)G}Q\vv+vv9J,E:C!vv&*vv}vvwvv#@vvDvv=vv+vvBSvv+vvQG|vv+vvxG}Q\vv+vv9J
pv(bGyvTv+vQG|v+vxGyv}v"vdvrvv}v9*v}vwv#@vDv=v+vAv&fvzv)<v;WGyvqv+v"v+v{Gyv}vO$v(f<vav=vtv?CSv9S

VQ*a?ERGy?F}+hGy}(GOGy}qww?Ch:
k
.

*v}vwv#Yv=v9iv?|v;WGyvjvQGhJPGJG}Sv9SG Sv}v"vAv,<v9yvzv(fGyv}vavzv(H,hyvwv#
*vvGvv>GyvvAvvzvvvO|vv#ERGyvv?Gyvv}vv;WGyvvRGFvvO|vv#SvvavvKGyvv=vv;_vv9Jsvv=vv{IvvOhKCj<vvtvvh.vvv}vv9

EfGyv}v(GOGyv;Yvtv?GyvAv,CSv9Sv%v9E*v=v(vvTv,|v#|vwv(!v+v#hQsv+vtv?Gyvav=vtv?$v,CvvDvQ|vtv9h|v?
yvzv}v9AhGyvwv+v}v9h*v9J|v#Gyv}v"vAvGv9JGyv}vgv+v9Q*v?PGJG}Sv9SG Sv}v"vAv,,h@vwv(f|v"v9Sv=v?
CvvDvQyv;SvAvMvOG|v9JGyv}vgvQ\v?yv;!vTvwv9HGyv}vAvwvQQ|v#FvQGAGyvgv}vzv+v9JGyvZv"v9fv+v?.fv"vO|v9
@vvwvv(f$vv"vv9cIvvQvvv?|vvJvvAvv}vvzvv?pvv,Gyvvavv=vvtvv?GyvvJvv9|vvzvv?|vv#Gyvv}vv"vv9Svv>fvv}vv(|vv9

k
GSvvAvvMvvOGeGyvv}vv(GO

Gy;Yt?PGJG}S9SGy}a9_,|#|w(!+#.
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Gy}(GOGy;Yt?<9yA}9S

Gyvvvv}vvvv(GOGyvvvv;Yvvvvtvvvv?<vvvv9yvvvvAvvvv}vvvv9SPGJG}Svvvv9S|vvvv#|vvvvavvvv9WGyvvvv=vvvv(yvvvv,vvvvvzvvvv(Qh<vvvvQ*vvvv#,
hGyv}vTvAvMvO|v?<v9yv}vP*v=v9JGyvgv]v(*v?Ch<v9yv}vTvAvJvzv=v9JGyv}v9Fv+v?,@vwv(f|v"v9Sv=v?fv9OIyvzvZvu
_v=vtv9JGyvO*vwv(QhGyv}v(GOGyv=v;SvAv+vwv+v?GyvZvzv=v?G}LvQi|vDv{Gyvvvvv(PVC)hGyvvvvv(ABS)Eyv)
GyvvvMvvvWvvv>h|vvv"vvvAvvvGvvv9JGyvvvMvvvWvvv>hGyvvv}vvvgvvv9Of.*vvvAvvv~fvvv9OIh\vvvhGyvvv}vvv9OIGyvvv;Yvvvtvvv?fvvvzvvv)vvvv;
GyvvTvvavvJvv+vv#,h*vvAvvQcGyvv}vvP*vv>ChGyvv}vvTvvAvvJvvzvv>IvvAvv)*vvZvv=vvKFvv9aGyvv}vvzvv}vvUsvv=vv{Fvv}vvh
GyvTvavJv+v#|vh<vgv]v%v}v9,Iv+vE@vAv(yvOsv(IGyvAvZv9bpv(Q*v?sv(*v?.vvPyvx*v}vwv#Cf@vwv(f
Gyv}vTvAvJvzv=v9JGyv}v9Fv+v?|v"v9Sv=v?yvAvDv=v+vBGyvqvzv+v#GyvwvAv+v~hGyv=v(yv+vTvAv+vQ*v#Gyv}v}vOO,|vh@v}vAqvgv%v9
<vvv}vvv+vvvRIfvvvOeG!vvvavvv;bC<vvvMvvvQI.*vvv}vvvwvvv#Cf@vvvAvvvzC

q
vvvQ<vvv;_vvv9JGyvvv=vvv(yvvv+vvvTvvvAvvv+vvvQ*vvv#Gyvvv}vvv}vvvOqO<vvvWvvvOqI

<9y}Qv=9JPGJG}S9SGy}P*>.

Gy}(GOGy;Yt?y=;WG}Q\+9J|#Gyq+"+{hyz=z(cGyMW=,

|vvgvvdvv~Gyvv}vv(GOGyvv;Yvvtvv?yvv=vv;WG}Q\vv+vv9J|vv#Gyvvqvv+vv"vv+vv{hyvvzvv=vvzvv(cGyvvMvvWvv=vv,@vvwvv(f
PGJCSv9SE|qv9|v#Gyv}vav9W/Gyv=v+vAv(|v+v#ChGyv}vav9W/GyvQG@v"vHCh|vTvAvJvzv=v9JGyv=v+vAv(|v+v#
Gyvv}vvgvvOyvv?.pvv,Fvv}vv+vvhGyvvJvv9:J|vv#Gyvv]vvQhQjCf@vvwvv(fG}Q\vv+vv?GyvvTvvqvvzvv+vv?Fvv9pvv?h|vvAvv+vv"vv?
h!vv9fvv}vv?hLvv9yvv+vv?|vv#C*vv?|vvzvv(Cvv9JsvvO@vv|CvvQfvvzvv)G:yvvAvvZvv9b.pvvgvv"vvOGyvv]vvQhQI*vvGvv>@vvavv=vv+vvu
|vv(GOyvvAvvTvv(*vv?G}Q\vv+vv?|vv#G Svv}vv"vvB/G}vvvQ*vvzvv+vvxChG Svv}vv"vvB/Gyvv;@vvwvvU(Latex)

fvzv)GyvMvQSv9!v?ChG SvqvzvBCh<v;WGyvTv+vQG|v+vxGyvtvO*v~.@vtv(e<vgv̂|v(GOG Sv}v"vB/
Gy;@wU<{_;bG}|(!+9L;d@a=+t%9.

Gy}(GOGy;Yt?yzMW>

*vv"vv=vvjvv,Cf@vvwvv(fGyvvqvv(GYvv{pvv,GyvvMvvWvv>fvv9OIfvvzvv)@vv}vv9ShCvv+vvu<vvJvv+vvE:@vvR*vvO
GyvvvqvvvGvvv(Ifvvv#mm 0.15,E:CfGyvvv}vvv(GOGyvvv;Yvvvtvvv?GyvvvAvvv,@ovvvOfvvv)|vv9yvv8vv?GyvvqvvGvv(GJ@vvvzvvvZvvvu
<vvvWvvvwvvv{|vvvtvvv=vvv(dIvvvAvvv)mm 1.3.*ovvvTvvvAvvvMvvvOeivvvQGAGyvvvMvvvWvvv>|vvv#CSvvv+vvvAvvv9JGyvvv=vvv(yvvv,pvvv+vvv"vvv+vvv{

(PVA)<vvWvvwvv{hGSvvhyvv}vvgvvdvv~G}fvv}vv9dpvv,Gyvv}vv(svvhhpvv,Cfvv}vv9d@vvGvv}vv+vvhGyvv(Yvv;J|vvh
G}yvvTvv"vv?pvv,Gyvv}vvgvv}vv{hGyvv}vvTvvAvvMvvO|vv?pvv,G}<vv(GHhGyvv"vv(GpvvPhG}Cvv9K.*vvGvvrGyvv}vvTvvAvvJvvzvv>
G}<vv+vv̂|vvAvvJvv(:

k
Eyvv)_vv=vvtvv?Qsvv+vvtvv?|vvAvvzvvO!vv?<vv9yvvJvvQGQI!vvZvvrVvvqvv9pvv?fvvO*vv}vv?Gyvvzvv(f,h$vv,

@vvgvvavv,GyvvAvvZvv9svv9
k

PG|vvAvv9!vv?|vv}vv9Cvvzvv?yvvzvvMvvWvv>!vvqvvTvv&,hyvvwvv"vv%vv9ivv+vvQvvv9pvv+vv?yvvzvvZvvuGyvvgvv"vv9YvvQ
Gyvv=vv"vv+vv(*vv?GyvvJvv9|vvzvv?yvvzvvJvv}vv(:J.*vvGvv>Cf@ovvtvv}vvbG}FvvRGApvv,|vv(G\vvgvv%vv9yvvqvvAvvQI@vv=vvzvvkIvvAvv)

12Sv9fv?yv]v}v9fG:yvAvZv9bG}svZv),|vhC!v&*v}vwv#@vMvqv+v̂$vPGGyvR|v#<vR*v9OIOQFv?
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GyvvvJvvvQGQI.Gyvvv}vvv(GOGyvvv;Yvvvtvvv?Gyvvv}vvvtvvv9h|vvv?yvvvzvvv}vvv9A|vvv#Gyvvvvvvv(PVA)hGyvvvAvvv,@vvvAvvvQG<vvvb|vvvh<vvvgvvv]vvv%vvv9
FvvR*vv8vv+vv9

k
fvv"vvOFvvqvv9pvv%vv9,|vv"vv9Svv=vv?yvv;SvvAvvMvvOGeGyvvMvv9QFvv,Gyvv}vvJvv}vv,,hyvvwvv#yvv+vvUyvvzvvjvv}vvQpvv,

Gyvv}vv9A.h@vvJvvAvvqvveGyvv}vv(GOGyvv;Yvvtvv?|vv#Gyvvvv(PVA)<vv}vvAvv9!vvAvv%vv9IvvAvv)OQFvv?60 C�|vv8vv(*vv?h:
@T=

q
>@j+QG

k
p,Cy(GfGyMW>E:f"O|9@A;|U|hGy}g9OfGyJO*O*?.

QG@vv"vvGvv9JGyvvMvvWvv>GyvvAvv,@vvGvvr<vv9yvvJvvQGQI@vvwvv(f<vvWvvwvv{CSvv9Svv,fvv=vv9QIfvv#C!vvdvv}vv?
|vvvv#|vvvvwvvvv(!vvvv+vvvv#,PGJCSvvvvU|vvvv#Gyvvvv}vvvvQvvvvv=vvvv9JGyvvvvqvvvv+vvvv"vvvv(yvvvv+vvvv?|vvvvDvvvv{Gyvvvv+vvvv(Q*vvvv9hGyvvvv}vvvv+vvvv;|vvvv+vvvv#
hGyvvQ*vvRhQSvv+vv"vv(dChGyvvqvv+vv"vv(d,hGyvvAvv,@vvGvvr

q
|vvhGyvvqvv(Q|vv9yvvO$vv+vvOyvvAvv(yvv+vvOGyvv}vv9OIGyvv;Yvvtvv?

GyvJv}qv9yv?(BS EN 301:2006).@vAvavz
q
v>|vgvdv~GyvAvQvv+v=v9J|vRLGyvQG@v"vH|vhGyv}vtvTv,,E:

C!vvv&*vvvAvvv(pvvvQC*vvv]vvv9
k

|vvvTvvvJvvv(bFvvv9a|vvv}vvvRhL|vvvTvvv=vvvtvvv9
k

*vvv]vvv9aEyvvv+vvv&Gyvvv}vvv9A.vvvv}vvv9EfGyvvv}vvv(GO
Gyvvv;Yvvvtvvv?Gyvvv=vvv"vvv+vvv(*vvv?PGJG}Svvv9SGyvvvQG@vvv"vvvGvvv,|vvvMvvvZvvvZvvv?yvvv;SvvvAvvvMvvvOG|vvv9JGyvvvMvvv9QFvvv+vvv?Ch
Gyvv}vvgvvQ\vv?yvvOQFvv9JGyvvJvvQGQIGyvvgvv9yvv+vv?(Gyvv"vv(Y1)Chyvv;SvvAvvMvvOG|vv9JGyvv}vvJvv}vv+vv?(Gyvv"vv(Y2).
Gyvvv}vvv(GOGyvvv;Yvvvtvvv?|vvv#pvvv(Q|vvv9yvvvO$vvv+vvvOGyvvv}vvv+vvv;|vvv+vvv#:@vvvtvvv9heGyvvvAvvvgvvvQVGyvvv}vvvavvv(dyvvvzvvvdvvvQha

GyvvGvv(*vv?.Gyvv}vv(GOGyvv;Yvvtvv?|vv#Gyvv+vv(Q*vv9pvv(Q|vv9yvvO$vv+vvO|vvtvv9h|vv?fvv9OIyvvzvvQ_vv(<vv?Chyvv;SvvAvvMvvOGe
GyvvOGLvvzvv,pvvtvvb.@vvMvvqvv̂<vvgvv̂Gyvv}vvgvv9yvvGvv9JGyvv}vv|LvvQIyvvzvvJvvQ*vvuhGyvvJvv9pvvdvv?yvvzvvMvvWvv>|vv#
pvvvgvvv9yvvv+vvv?Gyvvv}vvv(GOGyvvv;Yvvvtvvv?yvvv~LvvvWvvv9H,E:C!vvv&fvvv}vvv(|vvv9

k
:@vvvAvvvzCvvvQGyvvv}vvv(GOGyvvvAvvv,CSvvv9Svvv%vvv9

p(Q|9yO$+OGyq+"(d/p(Q|9yO$+OGyQ*RhQS+"(d.

Gy}(GOGy;Yt?y(QbGyGOQGf

Gyv}v(GOGyv;Yvtv?Gyv}vgv+v9Q*v?yv(QbGyvGvOQGf$v,PGJCSv9S|v#|v+vAv+v{GyvTv+vzv(yv(R,
h$v(|vTvJv(bC<v+v̂sv9<v{yvzvPh<v9f<v9yv}v9Apv+v"vAvH|vJvzv(:

k
fvO*v~Gyvzv(f.|v#CFv{@vDv=v+vB

G}!vv(GYG}Cvvtvv{|vv#Gyvv(Qbh@vvDvv+vv=vvBCIvvR|vv?GyvvRLvvQpvv?@vv]vv9a|vv9OICSvv+vvAvv9JGyvv=vv(yvv,pvv+vv"vv+vv{.
h*vvgvvAvv=vvQ!vvWvv9AGyvv}vv9AGyvv=vv9QOfvv9|vv;

k
yvvAvvzSvv+vvUyvvZvvuGyvv(Qbfvvzvv)GyvvGvvOQGfhvvv}vv9OI:Yvvtvv?

yvvvv(QbGyvvvvGvvvvOQGf.@vvvvJvvvvAvvvv(j|vvvvgvvvvdvvvv~Gyvvvv}vvvv(GOGyvvvv;Yvvvvtvvvv?yvvvv(QbGyvvvvGvvvvOQGffvvvvzvvvv)|vvvv=vvvv+vvvvOGJ

yvvzvvqvvavvQ*vv9Jyvv}vv"vvh!vv}vv(Gyvvgvvqvv#.*vvZvvrGyvv}vvgvv+vv9Q(BS 3046:1981)Lvv}vvTvv?C!vv(GY|vv#Gyvv}vv(GO
Gyvv;Yvvtvv?@vvAvvQGhM|vv#@vvzvvxGyvvAvv,@vvJvvAvv(jfvvzvv)Gyvvtvvzvv+vv{|vv#Gyvv}vv(GOGyvvZvvzvv=vv?Eyvv)Gyvv}vv(GO
Gy}=Az?hGyG9p?f9y+?Gy}A9!?|hE\9p?|=+OGJGyqaQ*9J.

Gy}(GOGy;Yt?|#QG@"HG *=(vT,

QG@vv"vvGvv9JG *vv=vv(vvvTvv,$vv,|vv(GO:Yvvtvv?|vv#|vvwvv(!vv+vv#@vvGvvrfvvzvv)Gyvv=vv9QO,h@vv(yvvO
yvvv(GYvvvuPGJO*vvv}vvv(|vvv?h|vvvAvvv9!vvv?vvvv=vvv+vvvQI.*vvvAvvvavvvzvvv>|vvvgvvvdvvv}vvv%vvv9vvvv}vvv+vvv9J|vvvAvvvTvvv9h*vvv?|vvv#GyvvvQG@vvv"vvvH
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hGyvv}vvtvvTqvv,yvv+vvAvv~|vvRFvv%vv}vv9,h@vvAvv(pvvQ|vv"vv%vv9@vvQvvv+vv=vv9J|vvAvv"vv(fvv?@vvgvvavv,CR|vv"vv?|vvMvvAvvzvvqvv?yvvzvvGvvqvv9a
@vvvAvvvQGhM|vvv#Osvvv9FvvvuEyvvv)Svvv9fvvv9J.h*vvv}vvvwvvv#GyvvvJvvvZvvv(dfvvvzvvv)yvvv(GYvvvusvvv(*vvv?pvvv,vvvv{|vvv#
GyvvMvvWvv>hGyvv}vvgvvOfhGyvvRFvv9LhGyvvMvvQSvv9!vv?hGyvvTvv+vvQG|vv+vvxhGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?GyvvZvvzvv=vv?.
*v}vwv#GSvAvMvOGeQG@v"vGv9JG *v=v(vvTv,OGLvzv+v9

k
ChLv9QFv+v9

k
,h$v,|vtv9h|v?yvzvR*v(JhGyv}v9A

hG}Iv}v9VGyv}v}vO
q

OIhGyvtvzv(*v9Jh|vgvdv~Gyv}vP*v=v9J|v9fvOGGyv%v+vOQhvvQ<v(!v9JGyv}vwvzv(QI.
@vvTvvAvvMvvOeQG@vv"vvGvv9JG *vv=vv(vvvTvv,<vvwvvDvvQIyvvAvvDvv=vv+vvBsvvavvhGyvvAvvDvv=vv+vvE|vv#Gyvvqvv(:Pivv+vvQGyvvtvv9<vv{
yvvzvvZvvOCpvv,C|vv9vvv"vv%vv9fvvzvv)G}IvvGvv9QhVvvQGFvvKGyvvtvvQ|vv+vvOsvv=vv{GyvvZvv>qfvvzvv+vv%vv9OGLvv{Cyvv(GM
G vvvvTvvv9AGyvvvMvvvQSvvv9!vvv+vvv?.*vvv}vvvwvvv#GSvvvAvvvMvvvOGe|vvv(GOG *vvv=vvv(vvvvTvvv,Gyvvv;Yvvvtvvv?yvvv~Q\vvv+vvv9JyvvvzvvvZvvvu
E!%9AGJG}Q\+9J|#Gyq+"+{p,|"9_uGyMO|?Gy}=Az?hfz)GyTa(MGy}gO!+?.
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STANDARDS

BS 476 Fire tests on building materials and structures:

Part 20: 1987 Method for determination of the fire resistance of elements of
construction.

BS 544: 1969 Linseed oil putty for use in wooden frames.

BS 1203: 2001 Hot-setting phenolic and aminoplastic wood adhesives.

BS 2499 Hot-applied joint sealant systems for concrete pavements:

Part 2: 1992 Code of practice for application and use of joint sealants.

Part 3: 1993 Methods of test.

BS 3046: 1981 Specification for adhesives for hanging flexible wallcoverings.

BS 3712 Building and construction sealants:

Part 1: 1991 Method of test of homogeneity, relative density and
penetration.
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Part 2: 1973 Methods of test for seepage, staining, shrinkage, shelf-life and
paintability.

Part 3: 1974 Methods of test for application life, skinning properties and tack-
free time.

Part 4: 1991 Methods of test for adhesion in peel.

BS 4255 Rubber used in preformed gaskets for weather exclusion from
buildings:

Part 1: 1986 Specification for non-cellular gaskets.

BS 5212 Cold applied joint sealants for concrete pavements:

Part 1: 1990 Specification for joint sealants.

Part 2: 1990 Code of practice for application and use of joint sealants.

Part 3: 1990 Methods of test.

BS 5270 Bonding agents for use with gypsum plaster and cement:

Part 1: 1989 Specification for polyvinyl acetate (PVAC) emulsion bonding
agents for indoor use with gypsum building plasters.

BS 5385 Wall and floor tiling:

Part 1: 2009 Design and installation of internal ceramic, natural stone and
mosaic wall tiling in normal internal conditions. Code of practice.

Part 2: 2006 Design and installation of external ceramic and mosaic wall tiling in
normal conditions. Code of practice.

Part 3: 2007 Design and installation of internal and external ceramic floor tiles
and mosaics in normal conditions. Code of practice.

Part 4: 2009 Design and installation of ceramic and mosaic tiling in special
conditions. Code of practice.

Part 5: 2009 Design and installation of terrazzo, natural stone and agglomerated
stone tile and slab flooring. Code of practice.

BS 6093: 2006 Design of joints and jointing in building construction. Guide.

BS 6213: 2000 Selection of constructional sealants. Guide.

BS 6446: 1997 Specification formanufacture of glued structural components of
timber and wood based panel products.

BS 6576: 2005 Code of practice for diagnosis of rising damp within walls of
buildings and installation of chemical damp-proof courses.

BS 8000 Workmanship on building sites:

Part 11: 1989 Code of practice for wall and floor tiling.

Part 12: 1989 Code of practice for decorative wall coverings and painting.

Part 16: 1997 Code of practice for sealing joints in buildings using sealants.

BS 8203: 2001 Code of practice for installation of resilient floor coverings.

BS 8449: 2005 Building and construction sealants with movement accommoda-
tion factors greater than 25%. Method of test.

BS ISO 16938 Building construction. Determination of staining of porous
substrates by sealants used in joints:
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Part 1: 2008 Test with compression.

Part 2: 2008 Test without compression.

BS ISO 17087: 2006 Specification for adhesives used for finger joints in non-
structural lumber products.

pr BS ISO 20152: 2009 Timber structures. Bond performance of adhesives.

pr BS ISO 28278-1: 2008 Glass in building. Glass products for structural sealant
glazing.

BS EN 204: 2001 Classification of thermoplastic wood adhesives for non-
structural applications.

BS EN 205: 2003 Adhesives. Wood adhesives for non-structural applications.
Determination of tensile shear strength of lap joints.

BSEN301: 2006 Adhesives, phenolic and aminoplastic, for load-bearing timber
structures. Classification and performance requirements.

BS EN 302 Adhesives for load-bearing timber structures: Part 1: 2004
Determination of bond strength in longitudinal tensile shear.

Part 2: 2004 Determination of resistance to delamination.

Part 3: 2004 Determination of effect of acid damage to wood fibres.

Part 4: 2004 Determination of the effects of wood shrinkage on shear strength.

Part 6: 2004 Determination of conventional pressing time.

Part 7: 2004 Determination of the conventional working life.

BS EN 923: 2005 Adhesives. Terms and definitions.

BS EN 1323: 2007 Adhesives for tiles.

BS EN 1903: 2008 Adhesives. Test method for adhesive for plastic or rubber
floor coverings or wall coverings.

BS EN 1965 Structural adhesives. Corrosion:

Part 1: 2001 Determination and classification of corrosion to a copper substrate.

Part 2: 2001 Determination and classification of corrosion to a brass substrate.

BS EN 1966: 2009 Structural adhesives. Characterisation of a surface by
measuring adhesion.

BS EN ISO 7389: 2003 Building construction. Jointing products. Determination
of elastic recovery of sealants.

BS EN ISO 7390: 2003 Building construction. Jointing products. Determination
of resistance to flow of Sealants.

BS EN ISO 8339: 2005 Building construction. Sealants. Determination of tensile
properties.

BS EN ISO 8340: 2005 Building construction. Sealants. Determination of tensile
properties at maintained extension.

pr EN ISO 8394-1: 2009 Building construction. Jointing products. Determina-
tion of extrudability of sealants.

BS EN ISO 9046: 2004 Building construction. Jointing products. Determination
of adhesion/cohesion properties of sealants at variable temperatures.
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BS EN ISO 9047: 2003 Building construction. Jointing products. Determination
of adhesion/cohesion properties of sealants at constant temperature.

BS EN ISO 9664: 1995 Adhesives. Test methods for fatigue properties of
structural adhesives in tensile shear.

BS EN ISO 10590: 2005 Building construction. Sealants. Determination of
tensile properties of sealants at maintained extension.

BS EN ISO 10591: 2005 Building construction. Sealants. Determination of
adhesion/cohesion properties.

BSENISO 11431: 2003 Building construction. Jointing products. Determination
of adhesion/cohesion properties of sealants after exposure to heat, water
and artificial light through glass.

BS EN ISO 11432: 2005 Building construction. Sealants. Determination of
resistance to compression.

BSENISO 11600: 2003 Building construction. Jointing products. Classification
and requirements for sealants.

BS EN 12002: 2008 Adhesives for tiles. Determination of transverse deforma-
tion for cementitious adhesives and grouts.

BS EN 12004: 2007 Adhesives for tiles. Requirements, evaluation of conformity,
classification and designation.

BS EN 12152: 2002 Curtain walling. Air permeability. Performance require-
ments and classification.

BS EN 12154: 2000 Curtain walling.Watertightness. Performance requirements
and classification.

BS EN 12365 Building hardware. Gaskets and weather stripping for doors,
windows shutters and curtain walling:

Part 1: 2003 Performance requirements and classification.

Part 2: 2003 Linear compression force test methods.

Part 3: 2003 Deflection recovery test method.

Part 4: 2003 Recovery after accelerated ageing test method.

BS EN 12436: 2002 Adhesives for load-bearing timber structures. Casein
adhesives. Classification and performance requirements.

BS EN 12765: 2001 Classification of thermosetting wood adhesives for non-
structural applications.

BS EN 12860: 2001 Gypsum based adhesives for gypsum blocks. Definitions,
requirements and test methods.

BS EN 13022 Glass in building. Structural sealant glazing:

Part 1: 2006 Glass products for structural sealant glazing systems.

Part 2: 2006 Assembly rules.

BS EN 13119: 2007 Curtain walling. Terminology.

BS EN 13415: 2002 Adhesives. Test of adhesives of floor coverings.

BS EN 13640: 1999 Building construction. Jointing products. Specifications for
test substrates.
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BS EN 13880: 2004 Joint fillers and sealants. Tests.

BS EN 13888: 2009 Grouts for tiles. Requirements, evaluation of conformity,
classification and designation

BS EN 14080: 2009 Timber structures. Glued laminated timber. Requirements.

BS EN 14187 Cold applied joint sealants. Test methods:

Part 9: 2006 Function testing of joint sealants.

BS EN 14188 Joint fillers and sealants:

Part 1: 2004 Specification for hot applied sealants.

Part 2: 2004 Specification for cold applied sealants.

Part 3: 2006 Specification for preformed joint sealants.

Part 4: 2009 Specification for primers to be used with joint sealants.

pr EN 14496: 2002 Gypsum based adhesives for thermal/acoustic insulation
composite panels and plasterboards.

BS EN 14680: 2006 Adhesives for non-pressure plastic piping systems.
Specifications.

pr EN 14815: 2003 Adhesives, phenolic and aminoplastic for finger-joints in
lamellae for loadbearing timber structures.

BS EN 14840: 2005 Joint fillers and sealants. Test methods for preformed joint
seals.

BS EN 15274: 2007 General purpose adhesives for structural assembly.
Requirements and test methods.

BS EN 15275: 2007 Structural adhesives. Characterisation of anaerobic
adhesives.

BSEN15416: 2006 Adhesives for load bearing timber structures other than
phenolic and aminoplastic:

Part 2: 2007 Test methods. Static load test.

Part 3: 2007 Test methods. Creep deformation.

Part 4: 2006 Test methods. Open assembly time.

Part 5: 2006 Test methods. Conventional pressing time.

BS EN 15425: 2005 Adhesives, one component polyurethane, for load bearing
timber structures. Classification and performance requirements.

BS EN 15434: 2006 Glass in building. Product standard for structural and/or
UV resistant sealant.

BS EN 15466 Primers for cold and hot applied joint sealants:

Part 1: 2009 Determination of homogeneity.

Part 2: 2009 Determination of resistance to alkali.

BS EN 15497: 2009 Finger jointed structural timber.

pr BS EN 15651 Sealants for joints in building construction. Definitions,
requirements and evaluation of conformity:

Part 1: 2007 Sealants for facade.

Part 2: 2007 Sealants for glazing.
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Part 3: 2007 Sealants for sanitary joints.

Part 4: 2007 Sealants for pedestrian walkways.

Part 5: 2007 Evaluation of conformity.

BS EN 15870: 2009 Adhesives. Determination of tensile strength of butt joints.

BS EN 26927: 1991 Building construction. Jointing products. Sealants.
Vocabulary.

BS EN 28394: 1991 Building construction. Jointing products. Determination of
extrudability of onecomponent sealants.

BS EN 29048: 1991 Building construction. Jointing products. Determination of
extrudability of sealants under standardized apparatus.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 463: 2002 Selecting building sealants with ISO 11600.

BRE Digest 469: 2002 Selecting gaskets for construction joints.

BRE Information paper

BRE IP 12/03 VOC emissions from flooring adhesives.

ADVISORY ORGANISATION

British Adhesives and Sealants Association, 5 Alderson Road, Worksop,
Nottinghamshire S80 1UZ, UK

(01909 480888).

746



15

G9b<X;XJhG?XZG9DFYhG9uQ;TghGD9uGf

|tO|?

<v}v9CfGyvzv(f$v(fv9|v{|v%v~pv,@v(Yv+vrGyvO$v9!v9JhYv=v9ZGyvMvWv>hGyv(Q!v+vX,
pvvtvvO@vv~q@vv(Yvv+vvrGyvvgvv"vv9YvvQG}Svv9Svv+vv?yvvwvv{|vv#Gyvv}vvgvv+vv9QGyvv=vvQ*vvavv9!vv,h!vvdvv9eGyvvzvv(fGyvvavv=vv+vvgvv,

(Natural Color System)h|vvvGvvv}vvv(fvvv?Cyvvv(GfRALh!vvvdvvv9e<vvv9!vvvAvvv(f(Pantone)h!vvvdvvv9e
@vvQ|vv+vvRyvv(Ivv?Cyvv(GfGyvvQSvv~(Colour Palette Notation),|vvhCfC!vvdvv}vv?CLvvQiyvv~yvv(Gf
@vvAvv]vv}vv#!vvdvv9e|vv9!vvTvv+vv{(Munsell)@

o
vvTvvAvvMvvOeC*vv]vv9

k
pvv,Yvv"vv9fvv?Gyvv=vv"vv9A.h*vvgvvOGyvvzvv(f|vv+vvRI

|vvqvvAvv9Ivv+vv?pvv,GyvvAvvZvv}vv+vv~Gyvv}vvgvv}vv9Qj,vvv}vv9$vv(hG\vvKpvv,GyvvWvvwvv{15.1Ivv+vvE!vvGvvO@vvAvv9<vvh
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Stirk Harbour and Partners)h(Estudio Lamela).
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hVQv9D$~GyZ(QIAENA/Manuel Renau.
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*vwv(fyv~yv(Gf!vqvUGyv(Rfhyvwv#Gyv}vtv9Q!v?<v+v#G}fv}vOIpv,Gyv}vGv}v(fv9JGyv}vMvAvzvqv?|v#
GyvOQFv?GyvQ|v9O*v?*vGv>Cf@vAv~|v#Iv+vEG \v9AI.h*vJv(jE_v9QGyvgv}v{IvAv)8Cfv}vOI
|vAvTv9h*v?G \v9AIpv,vv{|vGv}v(fv?|v#GyvOQFv9JGyvQ|v9O*v?@v=vOC<v9 \v9AIGyvgvzv+v9.h$vwvPG
*vvJvvOOCjyvv(f|vv#Lvv;d!vvdvv9e<vv(GSvvavv?Q|vvRgGyvv}vvwvv(f|vv#Cvv;Cvv?CFvvRGA,pvvgvvzvv)Svv=vv+vv{
Gyvv}vvDvv9dyvv(fGyvv}vv9ivv"vv(yvv+vv9$vv(CYvvqvvQvvvvCIvv}vvQ08svvQ*vv>|vv#GyvvQ|vv9OjBhPhhRfLvvqvv+vvr

15(i.e. 08 B15),yv(f|v"vAvZvrGyvzv+v{02C40hyv(fGyvMv(N02C39.@vAv]v}v#|vTv(OI
Gyv}vgv+v9Q(BS 4800:2008)22yv(!v9

k
E\v9pv+v9

k
yv+vZv=vKfvOOG}yv(GfGyvwvzv,122yv(!v9

k
|vAv]v}v"v?

G}S(OhG}<+^.

!d9eGyz(fGya=+g,

@v~q@vav(*vQ!vdv9eGyvzv(fGyvav=v+vgv,(NCS)|v#sv=v{|vgv%vOG}yv(GfG Svwv"vO*v"v9pv,pv,
Cv}v9!v+v"v9JGyvtvQfGyvgvWvQ*v#,hfovOdpv,1995<v{YvOGQCv9f@v}vBpv+v&E\v9pv?Cyv(GfFvO*vOI
hIvPpvBCyv(GfCLvQipvzYv=vKGyvgvOOGyvwvzv,1950yv(!v9

k
.h$v(!vdv9eyvzvjv?G}yv(Gf*v}vwv"v&

Cf*vvZvvrCjyvv(f<vvAvvQ|vv+vvRsvv9<vv{yvvzvv"vvtvv{<vvwvvzvv}vv9JOhfGyvvJvv9Fvv?yvvzvv}vvavv9<vvtvv?Gyvv=vvZvvQ*vv?.hsvvO

GSvvAvvMvvOe$vvPGGyvv"vvdvv9e|vv#svv=vv{Gyvv}vvgvv}vv9Q*vv+vv#hGyvv=vv"vv9Fvv+vv#hGyvv}vvZvv}vv}vv+vv#GyvvP*vv#*vvJvvAvv9Fvv(fEyvv)
@vv"vvTvv+vvu|vv(GYvvqvv9JG}yvv(Gffvv=vvQ|vvGvv9dhGSvvh|vv#|vv"vvAvvGvv9JGyvv=vv"vv9A.h$vv"vv9c|vvGvv}vv(fvv?|vv#
Gyvvv}vvv(GO*vvv}vvvwvvv#G Vvvv9QI}yvvv(G!vvv%vvv9<vvv9SvvvAvvvMvvvOGe$vvvPGGyvvv"vvvdvvv9e@vvvAvvv]vvv}vvv#<vvv;WG}Q\vvv+vvv9J
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hGyvvvGvvvOQGfhG}SvvvtvvvrhvvvvPyvvvxGyvvvTvvvGvvv9OhG}!vvvTvvvGvvv?hEvvvvTvvv9AGJGyvvvGvvvOQGfhG !vvv%vvv9AGJ

Gyvv}vvQ!vv?yvv~Q\vv+vv9JhGyvvO$vv9!vv9JhG}Vvvjvv9dGyvvJvvO*vvO*vv?hGyvv}vvgvvO!vv+vv?Gyvv}vvgvv}vv9Q*vv?hGyvvAvvGvv%vv+vvRGJ

GyZJ+?GyD9<A?hYq9FKG vT9AhGy}qQhV9J.

(GyWw{15.2)!d9eG}y(GfGCg+9Q*?Gy=Q*a9!+?|h<g^G}|Dz?GyA(\+J+?.

@vv~q<vv"vv9A!vvdvv9eGyvvzvv(fGyvvavv=vv+vvgvv,fvvzvv)GpvvAvvQGVC!vv&yvv~VvvMvv9UPhjGyvvQD*vv?Gyvvavv=vv+vvgvv+vv?
$vvv"vvv9cSvvvAvvv?Cyvvv(GfYvvv9pvvv+vvv?:G}YvvvqvvvQhG}Ivvv}vvvQhG}RQbhG}Lvvv]vvvQhG}<vvv+vvv̂hG}Svvv(O.
@vvvAvvv(\vvvhG}yvvv(GfG}Q<vvvgvvv?G}YvvvqvvvQhG}Ivvv}vvvQhG}RQbhG}Lvvv]vvvQIvvv(dOGFvvvQIG}yvvv(Gf,
GyvvAvv,@vvtvvTvv~<vvOhQ$vv9Eyvv)Lvvavv(GJ|vvtvvOGQ$vv9vvv{|vv"vv%vv910%.pvvgvvzvv)Svv=vv+vv{Gyvv}vvDvv9d*vvAvvjvv+vvQ
G}YvvqvvQEyvv)G}Ivv}vvQfvv=vvQGyvv=vvQ@vvtvv9yvv,Ivv+vvE*vv(Yvvr<vv9yvvQ|vvR(Y50R)(CYvvqvvQ|vvh50%

CIv}vQ)(GyvWvwv{15.3).|v#CFv{@vQvv+v>GyvAvjv+v+vQG}<v+v̂/G}Sv(OhvvPyvxvvDv9pv?Gyvzv(f
*v}vwv#@v}vDv+v{vv{|v#G}Q<vgv+v#Lvav(IPGJGyv}vtvOGQ10%Iv(dOGFvQIG}yv(Gf<v(GSvav?
|vDvzvDv9Jyv(!v+v?*vwv(fpv+v%v9Gyvzv(fGyvZv9pv,fvzv)CsvZv)Gyv}vJv+vbhGyv}vJv(QGyvWv9sv(yv,*v}vDv{
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GyvvTvv(GO/Gyvv=vv+vv9V.h<vv%vvPG*vv}vvwvv#@vv(Yvv+vvryvv(f|vv9<vvzfyvvO*vv&Svv(GO10%hVvvOIyvv(!vv+vv?
80%.h<vv9yvvAvv9yvv,*vvtvvQCGyvvAvv(Yvv+vvrGyvvwvv9|vv{yvvzvv(fGyvv=vvQ@vvtvv9yvv,<vv9yvvZvv+vvjvv?1080-Y50RGyvvAvv,

@g",S(GO10%hVOIy(!+?80%|#G}YqQ|h50%CI}Q.

*vvTvv}vvK$vvPGGyvv"vvdvv9e<vvAvvtvvTvv+vv}vv9JCObyvvOGFvvQIG}yvv(Gfh$vvPG\vvQhQjyvvAvvgvvQ*vvrCj
yvv(fh FvvQGA|vvtvv9Q!vv9J|vv=vv9VvvQI|vvhG}yvv(GfGyvv}vvgvvQpvv?\vv}vv#!vvdvv9eGyvv}vvgvv9*vv+vvQGyvv=vvQ*vvavv9!vv+vv?.
h<vv%vvPG*vvwvv(fGyvv}vv9ivv"vv(yvv+vv9(BS 08 B 15)$vv((0606-Y41R)(Svv(GO6%VvvOIyvv(!vv+vv?6%

|vvv#G}YvvvqvvvQ|vvvh41CIvvv}vvvQ)hyvvv(fGyvvvMvvv(N(BS 02 C 39)$vvv((5331- R21B)hyvvv(f
|"AZrGyz+{(BS 20 C 40)$((7415-R82B)p,!d9eGyz(fGya=+g,.

(GyWw{15.3)!d9eG}y(GfGya=+g+?.GyZ(QI:<{Pf|g%OG}y(GfG Sw"O*"9p,.
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|G}(f?Cy(Gf(RAL)

@vvTvvAvvMvvOe|vvGvv}vv(fvv?Cyvv(Gf(RAL)<vvWvvwvv{vvv=vv+vvQpvv,Yvv"vv9fvv?Gyvv=vv"vv9AyvvAvvJvvO*vvOCyvv(Gf
G !vv%vv9AGJh<vvWvvwvv{Lvv9UGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?hGyvv}vvgvv9Ofh@vvTvvAvvMvvOevvvPyvvxyvv}vv(GO|vvDvv{
G6FovvQqGyvv}vvRFvvH.@vvWvv}vv{G !vv%vv9AGJGyvvAvvavv=vv+vvtvv+vv?Gyvv"vv}vv(PFvv+vv?G}vvvQ*vvzvv+vvxhGyvv=vv(yvv+vvTvvAvvQhGyvv=vv(yvv,
*v(Q*vDv9fhvvPyvx<vgv̂GyvO$v9!v9JhGyv(Q!v+vX.yvtvO@vav(Q!vdv9e(RAL)GyvPj@vzSvUpv,
Cyvv}vv9!vv+vv9fvv9e1925fvv=vvQ|vvQGIvv{fvvO*vvOI.Ivv+vvE<vvOC<vvzQ<vvgvv+vv#yvv(!vv9

k
Cvv~@vv}vvBE\vv9pvv?hERGyvv?

GyvvgvvO*vvO|vv#G}yvv(Gf:Ivvtvv9
k

IvvAvv)CYvv=vvKGyvvgvvOO170_vv+vvqvv9
k

yvv(!vv+vv9
k

|vvgvv+vv9Q*vv9
k
.<vvTvv=vv>@vvavv(Qg

yv+vUyv"vdv9eRAL(Gyv}vTv}qv)RAL 840-HR)@vQ@v+v=v9
k

!vdv9|v+v9
k

yv~yv(Gf<vMvav(GJ|vAvTv9h*v?
<vv+vv"vv%vv9.@vvgvvQaG}yvv(Gf<vvzQ<vvgvv?CQsvv9e,G}hd$vv(pvv8vv?Gyvvzvv(f(G}YvvqvvQ1,Gyvv=vvQ@vvtvv9yvv,2,
G}Ivv}vvQ3,Gyvv=vv"vvqvvTvvGvv,4,G}RQb5,G}Lvv]vvQ6,GyvvQ|vv9Oj7,Gyvv=vv"vv,8,G}Svv(O/
G}<v+v̂9)h@vQ@v=vbG}fvOGOGyvDv;Cv?GyvAv9yv+v?pvtvb<v9yvAvTvzvTv{GyvPj@v~hpvtv&E\v9pv?Gyvzv(f
Eyvv)Gyvv}vvzvvr,hGSvvAvvgvv}vv{C*vv]vv9

k
GSvv~QSvv}vv,yvvwvv{yvv(f(RAL)|vvgvv+vv9Qj(vvv}vvDvv9d:RAL

1017CYvvvvqvvvvQGyvvvvRfvvvvqvvvvQGf,(RAL 5010)CRQbR$vvvvQIGyvvvvGvvvv"vvvvAvvvv+vvvv9!vvvv9,RAL 6003CLvvvv]vvvvQ

GyvvR*vvAvv(f).@vv}vvBE\vv9pvv?<vvgvv̂G}yvv(GfEyvv)|vvGvv}vv(fvv?(RAL)GyvvAvvtvvzvv+vvO*vv?|vv}vv9Cfvvavv)|vv9
*vvR*vvOfvv#200yvv(f.Sovv}vv+vvB|vvGvv}vv(fvv?G}yvv(Gfivv+vvQGyvvZvvtvv+vvzvv?(Gyvv}vvB)<vvvvvv(RAL 840-

HR)h|vvGvv}vv(fvv?G}yvv(GfGyvvZvvtvv+vvzvv?<vvvvvv(RAL 841-GL).*vvAvv(pvvQyvvzvvAvvavv=vv+vvtvv9JGyvvJvv9Svv(<vv+vv?
svvQU|vvO|vvH*vvJvv(j195yvv(!vv9

k
|vv#Cyvv(Gf(RAL)GyvvAvvtvvzvv+vvO*vv?*vvgvvavv,|vv(GYvvqvv9JGyvvzvv(f

<vvz!vvdvv}vv?(RGB)(CIvv}vvQ/CLvv]vvQ/CRQb)h(HLC)(GyvvOQFvv?/G \vv9AI/GyvvZvvqvv9A)hYvv+vvjvv?
_=9f?G}hpTB.

|"d(|?@Z}+~(RAL)

Lvv;pvv9
k

yvv}vvGvv}vv(fvv?Cyvv(Gf(RAL)GyvvAvv,@vvJvv(jpvvtvvbLvv+vv9QGJ|vvJvvOhOI|vv#G}yvv(Gf
Gyvv}vvgvv+vv9Q*vv?,pvv{f!vvdvv9e@vvZvv}vv+vv~(RAL)*vvJvvAvv(j1624yvv(!vv9

k
|vvQ@vv=vv?pvv,C_vvzvvUyvv~yvv(Gf

|vvv=vvv"vvv,fvvvzvvv)pvvv]vvv9ACyvvv(GfCvvv;Cvvv,G}<vvvgvvv9O|vvvgvvvQqa<vvv{IvvvOGCvvv+vvv9JGyvvvOQFvvv?Gyvvvzvvv(!vvv+vvv?(Hue)

hG \v9AI(Lightness)hYvqv9AGyvzv(f(Chroma).GyvOQFv?Gyvzv(!v+v?$v,Lv9Yv+v?Gyvzv(f,
vv}vDv9dG}Iv}vQhG}RQbhG}YvqvQ.hG \v9AI@vAvOQL|v#G}Sv(OEyv)G}<v+v̂,hYvqv9A

Gyvvzvv(f$vv(EVvv=vv9YChVvvOIGyvvzvv(f.$vvPGGyvv"vvdvv9e*vvwvv9pvvrGyvvvvvv(HLS)(GyvvOQFvv?,G \vv9AI,
G Vvvv=vvv9Y)GyvvvPj*vvvTvvvAvvvMvvvOeEyvvv)Fvvv9!vvv>Gyvvvvvvv(RGB)(G}Ivvv}vvvQ,G}Lvvv]vvvQ,G}RQb)pvvv,
GyvgvO*vO|v#C!vdv}v?Cyv(GfGyvJv9Sv(H.*vWv9<v&!vdv9e(RAL)!vdv9eGyvzv(fGyvav=v+vgv,pv+v}v9fvOG
C!vv&|vv=vv"vv,fvvzvv)@vvtvvTvv+vv~Q*vv9\vv,yvvwvv9|vv{_vv+vvrC_vv(GdG}|vv(GLGyvv}vvQFvv+vv?<vvO:

k
|vv#GyvvAvvtvv+vv+vv~
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Gy=ZQjy~y(GfG}Q<g?G}S9S+?G}I}QhG}YqQhG}RQbhG}L]Q.

h<vPyvx*vtvTv~_v+vrG}yv(GfEyv)Lvav(GJ|vtvOGQ$v9fvzv)G}vvDvQ10Iv(dGyvOGFvQI.
@v}vDv{vv{Lvav(IOQFv?yv(!v+v?|vgv+v"v?|v(\vJv?fvzv)YvqvJv?pv,C_vzvUG}yv(GfGyv}vQGpvu.
hyvvwvv{OQFvv?yvv(!vv+vv?fvvzvv)YvvqvvJvv?C_vvzvvUG}yvv(Gf$vv"vv9cfvv+vv"vv9J@vv(\vvK@vv"vv9svv[G \vv9AI
|vv#G}fvvzvv)Eyvv)G}Svvqvv{h@vvRG*vvOGyvvWvvOIChG Vvv=vv9Y|vv#GyvvOGLvv{Eyvv)GyvvMvv9QL.h<vvPyvvx

*vvQ|qvvRGyvvzvv(f<vvDvv;Cvv?CQsvv9e|vvQ@vv=vvavv?<vv9yvvOQFvv?Gyvvzvv(!vv+vv?hG \vv9AIhYvvqvv9AGyvvzvv(f,fvvzvv)Svv=vv+vv{
Gyvv}vvDvv9d70 75 55.EfCQsvv9e|vvGvv}vv(fvv?Cyvv(Gf(RAL)Gyvv}vvgvv+vv9Q*vv?:@vvAvv(Gpvvu@vv}vv9|vv9

k
|vvh

@vvvQ|vvv+vvvR!vvvdvvv9e@vvvZvvv}vvv+vvv~RALE:C!vvv&|vvv#Gyvvv}vvv}vvvwvvv#@vvvgvvvQ*vvvrCjyvvv(f,h$vvvwvvvPGpvvvzYvvvqvvvQ
GyvvRfvvqvvQGf(RAL 1017)*vvZvv=vvK69.9 75.6 56.5E:Cfyvv(fCYvvqvvQGyvvRfvvqvvQGfyvv#*vvdvv%vvQ
fvvzvv)YvvqvvJvv9JG}_vvzvvU}fGyvvQsvv~Gyvv}vvgvvQayvvzvvOQFvv?Gyvvzvv(!vv+vv?:*vvTvv9hj<vvOsvv?70.Ef

Gyvv=vvQG|vvHGyvvJvv9Svv(<vv+vv?GyvvAvv,@vv(yvvOG}yvv(Gf|vv#Lvv;dLvv9Yvv+vv?GyvvOQFvv?Gyvvzvv(!vv+vv?hG \vv9AI
hGyvZvqv9A*v}vwv"v%v9Yv+v9iv?G}yv(Gfhpvu$vPGGyv"vdv9e|v=v9VvQI.@v=v+v#Gyv"vTvMv?G:yvwvAvQh!v+v?|v#

(RAL)G}_vvvzvvvUGyvvvzvvv(!vvv,Cvvv;Cvvv,G}<vvvgvvv9Oh@vvvtvvvOe1900yvvv(f|vvvgvvv+vvv9Qjh@vvvQ<vvvbG}yvvv(Gf
Gyvv}vvtvvAvvQIvv?|vvhCsvvQHyvv(f(RAL)|vvgvv+vv9Qj.@vv~@vv"vvtvv+vvKGyvv"vvdvv9epvv,fvv9e2007<vv{\vv9pvv?26

y(!9
k

p9@J9

k
FO*OG

k
hERGy?<g^G}y(GfG}vDQsA9|?hG}s{GSAMOG|9

k
.

!d9e@Q|+Ry(I?G}y(Gf

@vv~<vv"vv9A!vvdvv9e@vvQ|vv+vvRyvv(Ivv?G}yvv(Gf(Dulux)fvvzvv)Cvv;Cvv?fvv(G|vv{:GyvvOQFvv?Gyvvzvv(!vv+vv?
hsv+v}v?G!vgvwv9SGyv]v(A(LRV)hYvqv9AGyvzv(f(GyvWvwv{15.4).@vWvAvuGyvOQFv?ChGyvgv9Fvzv?

Gyvvzvv(!vv+vv?|vv#CsvvTvv9eGyvvavv+vvrGyvvDvv}vv9!vv+vv?.h*vvtvvTvv~vvv{|vv"vv%vv9C*vv]vv9
k

Eyvv)100svvTvv~(00vvvv99)

 fa9Ay(fOs+u\}#OQF?y(!+?|g+"?.

Gyg9F;JGyz(!+?:

(RR)G}QF(G!,Ey)G}I}Q

(YR)G}I}QEy)Gy=Q@t9y,

(YY)Gy=Q@t9y,Ey)G}YqQEy)Gyz+}(!,

(GY)Gyz+}(!,Ey)G}L]Q

(GG)G}L]QEy)Gyq+QhRj
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(BG)Gyq+QhRjEy)G}RQb

(BB)G}RQbEy)Gy="qTG,

(RB)Gy="qTG,Ey)G}QF(G!,

(GyWw{15.4)QS~@(\+J,yAOQqLG}y(Gf.GyZ(QIImperial chemical Industries plc.
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sv+v}v?G!vgvwv9SGyv]v(A(LRV)$v,|vtv+v9Syv5\v9AIChGyvtvAv9|v?<v}vtv+v9S00vvvv99,

<vvJvv+vvE@vvzLvvPG}yvv(GfGyvvqvv9@vvJvv?Qsvv}vv9
k

fvv9yvv+vv9
k

|vv#|vvQ@vv=vvAvv+vv#.h<vvPyvvx*vvwvv(fyvv}vvgvvdvv~G}yvv(Gf
Gyvvqvv9@vvJvv?svv+vv}vv?G!vvgvvwvv9S\vv(Fvv,|vv9<vv+vv#75h83,h@vvtvvh|vvgvvdvv~G}yvv(Gfpvv,Gyvv}vvGvv9d|vv#

04(s9@~FOG
k
)Ey)83(p9@KFOG

k
).

Yvqv9AGyvzv(f$v(|vtv+v9S Vv=v9YChsv(IGyvzv(f|vtv9Sv?hpvu1000Lvav(I|v#000

Eyv)999,<vJv+vE@vOdG}Qsv9eGyvgv9yv+v?fvzv)EVv=v9YChVvOIfv9yv+v?,h$vwvPG*vgvQqaGyvzv(f
Gyz+}(!,Gyt(jGy}WQbv}9*z,:

877/61YY37

GyZq9ALRVGyOQF?Gyz(!+?

I+E(LRV)$,s+}?G!gw9SGy](A.

*vvgvvAvv}vvO!vvdvv9eyvv(Ivv?G}yvv(GfGyvvQFvv+vvTvv+vv?(Master Palette) (Dulux)fvvzvv)!vvqvvU!vvdvv9e
yvvv(Ivvv?G}yvvv(Gf<vvv9SvvvAvvvMvvvOGeGyvvvgvvv(G|vvv{GyvvvDvvv;Cvvv?:GyvvvOQFvvv?Gyvvvzvvv(!vvv+vvv?hsvvv+vvv}vvv?G!vvvgvvvwvvv9SGyvvv]vvv(A
hGyvvvZvvvqvvv9A.@vvvWvvvAvvvuGyvvvOQFvvv?ChGyvvvgvvv9Fvvvzvvv?Gyvvvzvvv(!vvv+vvv?|vvv#!vvvqvvvUGyvvvAvvvtvvvTvvv+vvv}vvv9JGyvvvDvvv}vvv9!vvv+vvv?yvvvzvvvavvv+vvvr
Gyvvavv=vv+vvgvv,|vvhE\vv9pvv?GyvvJvv+vv9Oj(NN).<vvgvvO$vv9@vvtvvTvv~vvv{OQFvv?Eyvv)Lvv}vvTvv?CsvvTvv9e(10,

30, 50, 70, 90)|vvvv9fvvvvOG(YY)h(YR)hGyvvvvzvvvvP*vvvv#*vvvvtvvvvTvvvv}vvvv9fEyvvvv)10h7CsvvvvTvvvv9efvvvvzvvvv)
GyvvAvv(Gyvv,.@vv}vvDvv{$vvPgG}Qsvv9e!vvTvv=vv?GyvvJvvQvvv?fvv=vvQGyvvavv+vvr,fvvzvv)Svv=vv+vv{Gyvv}vvDvv9d\vv}vv#RR

*vv}vvDvv{GyvvQsvv~GyvvJvvQvvv?|vv#G}QFvv(G!vv,<vv9@vvGvv9gG}Ivv}vvQ.h<vv"vv9AG
k

fvvzvv)Pyvvx*vvAvv~@vv(Yvv+vvr
GyvvvOQFvvv9JGyvvvzvvv(!vvv+vvv?<vvvQsvvv}vvv+vvv#hIvvvQpvvv+vvv#(|vvvDvvv;

k
50RR).h@vvvwvvv(fsvvv+vvv}vvv?G!vvvgvvvwvvv9SGyvvv]vvv(A

(LRV)hGyZq9Av}9$(fz+&GyJ9dp,!d9e@Q|+Ry(I?G}y(Gf.

*(YrGyz(fG}L]QGyR|QOjGyt9@~v}9*z,:

346 /15 10GG

GyZq9ALRVGyOQF?

<9!A(f

*vTvAvMvOe!vdv9e|vav9<vtv?<v9!vAv(f<vwvDvQI|v#sv=v{Gyv}vgv}v9Q*v+v#hGyv}vZv}v}v+v#GyvOGLvzv+v+v#
yvvAvvJvvO*vvOCyvv(GfGyvv}vv(GOGyvv=vv;SvvAvv+vvwvv+vv?hG}svv}vvWvv?hGyvvO$vv9f.fvv9OI|vv9@vv(\vvhfvv+vv"vv9JG}yvv(Gf
fvvvzvvv)svvvZvvv9Yvvv9JhQsvvv+vvv?<vvvWvvvwvvv{E!vvv%vvv9A|vvvavvvzvvv,(C)Chivvv+vvvQ|vvvavvvzvvv,(U)Chivvv+vvvQYvvvtvvv+vvv{
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(|vvB)(M).*vvJvvOOCjyvv(f|vvgvv+vv#<vv9:Svv~hfvvOO|vv#Cvv;Cvv?ChCQ<vvgvv?CQsvv9ehG !vv%vv9A
Gy}"9S>,|D;

k
(Pantone 185 C).

\vv}vv#!vvdvv9e<vv9!vvAvv(f$vv"vv9c|vvGvv}vv(fvv9JFvvRFvv+vv?|vvAvv"vv(fvv?EIvvOG$vv9|vvMvvZvvZvv?yvvzvvO$vv9!vv9J
hG}yvv(GfGyvvOGLvvzvv+vv?.@vvJvvOO$vvPgGyvv}vvGvv}vv(fvv?<vvQsvv}vv+vv#|vvAvv=vv(fvv+vv#<vvWvvJvvavv?(Dash)Cvv~CQ<vvgvv?

CQsvv9eh:Ivvtvv?IvvQpvv+vv?.@vv}vv+vvRG}IvvQa(TCX)h(TPX)|vv9<vv+vv#G YvvOGQGJGyvv}vvavv=vv(fvv?
fvvzvv)Gyvvtvvavv#ChGyvv(Qbfvvzvv)GyvvAvvQ@vv+vv>.vvv}vv9Cfyvvwvv{yvv(fGSvv~(|vvDvv{Pantone 15-1247

TCX Tangerine).

*vJvAv(j!vdv9e<v9!vAv(fiv((Pantone Goe),h$v(@vav(*vQIvO*vE,fvzv)2058yv(!v9
k

|vvQ@vv=vv?IvvTvv>Yvvqvv9Fvv%vv9Gyvvzvv(!vv,@vvgvvQqa<vv"vvdvv9e@vvQsvv+vv~|vv#Cvv;Cvv?CFvvRGA|vvqvvZvv(yvv?<vvWvvQ_vv9J.
pv9yvgvOOG}hd(1vvvv165)*vJvOOGyvgv9Fvzv?Gyvzv(!v+v?,hGyvgvOOGyvDv9!v,(1vvvv5)*vJvOOGyvZvqvJv?
\v}v#Gyvgv9Fvzv?hGyvgvOOG}Lv+vQ*vJvOOGyv}v(svhfvzv)GyvZvqvJv?(1vvvv7).vv}v9@vJvOOGyv;Ivtv?
CChUGy(QbGy}az,Chi+QGy}az,(|D{Pantone 105-5-3 C).

*vvv}vvvwvvv#}yvvv(Gf<vvv9!vvvAvvv(fCf@vvvAvvvavvv9<vvvupvvvtvvvb<vvvWvvvwvvv{@vvvtvvvQ*vvv=vvv,|vvvhVvvv9Vvvv?PGJCyvvv(Gf
(RGB)Ch|vhCyv(GfGyvav=v9fv?(CMYK)Gyv}vgv+v9Q*v?,E:C!v&<v9SvAvMvOGeGyvav=v9fv?SvOGSv+v?

G}yv(Gf(Hexachrome)hGyvAv,@vAv]v}v#Gyv=vQ@vtv9yv,hG}Lv]vQ*v}vwv#fv9OIGSvAvgv9OIIv+v(*v?
Cyvv(Gf<vv9!vvAvv(f.*vv=vv+vv#Oyvv+vv{Yvv+vvk<vv9!vvAvv(fG}yvv(GfGyvvAvv,*vv}vvwvv#GyvvJvvZvv(dfvvzvv+vv%vv9pvv,C!vvdvv}vv?
V9V9J(RGB)h_=9f?(CMYK).

Gy}t9Q!?Gy=ZQ*?<+#Cy(GfGyO$9f

*vvgvvAvv}vvOGyvv}vvgvv+vv9QG}hQh<vv,yvv}vvtvv9Q!vv?Cyvv(GfGyvvO$vv9f(BS EN ISO 3668:2001)fvvzvv)
Gyvv}vvWvv9$vvOI\vv}vv#E\vv9AI|vvgvv+vv"vv?hVvvQhWyvvzvvQD*vv?(E|vv9\vv(AGyvv"vv%vv9QGyvvavv=vv+vvgvv,Gyvv}vv"vvAvvDvvQCh
Gyv]v(AG:Yvav"v9fv,Gyv}vJvOOfvzv}v+v9

k
).@v=v"v)fv}vzv+v?|vav9<vtv?G}yv(Gffvzv)@vtv+v+v~GyvqvQhsv9J

p,GyOQF?hGyZq9AhG \9AI|9<+#y(I9JyzAGQ<?h|g9*+QG}y(GfGy}QFg+?.

G I9y?Gy}QFg+?<+#C!d}?G}y(Gf

*vv}vvwvv#yvv"vvdvv9e(NCS)Cf*vvtvvOe@vvtvv9_vvgvv9
k

|vvQGFvvgvv+vv9
k

Qsvv}vv+vv9
k

yvvvvvv237yvv(!vv9
k

pvv,Gyvv}vvgvv+vv9Q
Gyv=vQ*vav9!v,BS 5252,hvvPyvxyvvvvv189yv(!v9

k
|v#Cyv(Gf(RAL)Gyv=v9yvjv?194yv(!v9

k
,hC*v]v9

k

yvv}vvGvv}vv(fvv?Cyvv(Gf!vvdvv9e(Munsell)Gyvvvvvv1150PGJG !vv%vv9Aivv+vvQGyvvZvvtvv+vv{hGyvvvvvv1500PGJ

G !vvv%vvv9AGyvvvZvvvtvvv+vvv{.h*vvvAvvv(pvvvQ@vvvtvvv9_vvvh|vvvQFvvvgvvv,|vvvavvv=vvv(Y|vvv9<vvv+vvv#!vvvdvvv9e(NCS)hGyvvv}vvv"vvvdvvv(|vvv?
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G}hQh<vvvv+vvvv?(CMYK)(Svvvv}vvvv9hj,CQFvvvv(G!vvvv,,CYvvvvqvvvvQ,CSvvvv(O)Gyvvvv}vvvvTvvvvAvvvvMvvvvOeyvvvvzvvvvavvvv=vvvv9fvvvv?
Gyvv}vvzvv(!vv?.h@vvAvv(pvvQFvvOGhdyvvzvvAvvQFvv}vv?|vv#!vvdvv9e(NSC0fvv=vvQ(RGB)(Vvv9Vvv?GyvvJvv9Svv(H)

Ey)(CMYK)(Gya=9f?)yzg}{fz)C!d}?(CAD0\}#C!d}?GyAWj+{GyAtz+O*?.

GyO$9!9J

*vvvgvvvavvv,Gyvvv}vvvgvvv+vvv9QGyvvv=vvvQ*vvvavvv9!vvv,(BS 6150:2006)hYvvvqvvv9
k

@vvvqvvvZvvv+vvvzvvv+vvv9
k

}!vvvdvvv}vvv?GyvvvO$vvv9f
h@vav=v+vtv9@v%v9Gyv}v"v9Sv=v?\v}v#!vav9b|v(GOGyv=v"v9AGyv}vTvAvMvO|v?pv,GyvAvWv+v+vO.*v(YvrGyv}vgv+v9Q
Gyv}vgv9yvGv9JGyv}vTv=vtv?yvzvav=vtv9JGyvTvqvzv+v?hvvPyvxYv+v9!v?h@vzvrO$v9!v9JG !v%v9AGJ.*vgvAv}vO
GLvvAvv+vv9Q!vvdvv9eGyvvO$vv9ffvvzvv)|vvGvv}vv(fvv?|vv#Gyvvgvv(G|vv{@vvAvv]vv}vv#cvvQhaGyvvAvvgvvQVyvvzvv(Svvb
GyM9QF,hGy(c+q?hGya=t9JGyTqz+?hs+(OG:SAMOGehGywzq?G}hy+?hGyZ+9!?.

|w(!9JGyO$9!9J

@vvvAvvvwvvv(fGyvvvO$vvv9!vvv9J|vvv#Lvvvzvvv+vvvb|vvv#Gyvvv}vvvwvvv(!vvv9Jyvvvwvvv{|vvv"vvv%vvv9hcvvv+vvvqvvvAvvv&Gyvvv}vvvJvvvOOI.
Gyvv}vvwvv(!vv9JGyvv}vvWvvAvvQvvv?<vv+vv"vv%vv9@vvAvv]vv}vv#GyvvQG<vvb(ChGyvv(Svvb)hGyvv}vvP*vv>hG}Svv9ShGyvv}vv}vvOOq

[yvvR*vv9OIG|vvAvvOGOGyvvO$vv9f]hG}Yvv=vvjvv?hGyvv}vvGvvqvvqvv9J,|vvhCf$vv"vv9cO$vv9!vv9JGLvvAvvZvv9Yvv+vv?svvO
@A]}#|(GO|]9p?CLQi.

*vvAvvZvvz
q
vv>GyvvQG<vvbyvv+vv"vvAvvHGyvvavv=vvtvv?GyvvQsvv+vvtvv?|vv#GyvvO$vv9f.vvv9fGyvvQG<vvbGyvv}vvTvvAvvMvvOe<vvWvvwvv{

@vtvzv+vOj$v(R*vB<vPQGyvwvAv9fGyvav=v+vgv,GyvPj*vAvGv}vO<v9yvAvzvvTvOGyvAvOQ*vGv,fv"vOGyvAvgvQV

yvvvzvvv%vvv(GA.E:CfR*vvvB<vvvPQGyvvvwvvvAvvv9fsvvvOGSvvvAvvv=vvvOdfvvvzvvv)!vvvavvv9bhGSvvvh<vvvQG@vvv"vvvGvvv9JG}yvvvwvvv+vvvO
(Alkyd Resins)GyvAv,@vAvzvvTvO<v9yv%v(GACh<vQG@v"vGv9JGyvqv+v"v+v{ChG}vvQ*vzv+vxGyvAv,@vAvZvz

q
v>

<vv9yvvGvvqvv9a.yvv]vv}vv9fSvv+vv(yvv?|vv"vv9Svv=vv?yvvzvvO$vv9fCCvv"vv9A@vvavv=vv+vvtvv&<vv9yvvqvvQVvv9IChGyvv=vvN*vvTvvAvvMvvOeE|vv9
Gyvvvv}vvvv9ACh|vvvvP*vvvv=vvvv9Jfvvvv]vvvv(*vvvv?($vvvv+vvvvOQhvvvvvQ<vvvv(!vvvv9JChvvvvv+vvvvAvvvv(!vvvv9JChESvvvvAvvvvQGJ),vvvvv}vvvv9Cf

yv}vQs
q
vtv9JGyvO$v9f!vqvUGyvAvzCv+vQ.|v9OIG}Sv9S,GyvAv,@vwv(ffv9OIkCv9!v,ChvvTv+vOGyvAv+vAv9!v+v(e

G}<vv+vv̂,@vvgvvavv,GyvvwvvAvv9|vv?Gyvv}vvavvzvv(<vv?fvvzvv)GyvvQivv~|vv#C!vv&*vv}vvwvv#R*vv9OIFvvTvv~GyvvO$vv9f
<vv{\vv9pvv?Gyvv}vv}vvOOqGJGyvvMvv9|vvOI|vvDvv{GyvvTvv+vvzvv+vvwvv9ChvvvQ<vv(!vv9JGyvvwvv9yvvTvv+vv(eChGyvvjvv]vv9QGyvvZvv+vv"vv,
Ch|vvQvvv=vv9JGyvv=vv9Q*vvAvvU(Barytes).ivv9yvv=vv9

k
|vv9@vvwvv(fGyvv}vv(GOGyvv}vvzvv(!vv?|vvR*vvGvv9

k
|vv#GyvvZvv=vvjvv9J

Gyvvgvv]vv(*vv?hGyvv;fvv]vv(*vv?hGyvv}vvzvv(!vv9J[Gyvv}vvMvv]vv=vv9J].@vvJvvEGyvv}vvGvvqvvqvv9Jfvv}vvzvv+vv?@vvJvv(d
GyQG<bEy)<(y+}+QpA]}#f}z+?Fq9aSQ*h.

yvvtvvOsvv9OJGyvvAvvjvv+vvQGJpvv,GyvvAvvWvvQ*vvgvv9JhG:$vvAvv}vv9|vv9JGyvv=vv+vv8vv+vv?Eyvv)@vvavv(*vvQO$vv9!vv9J
<vvvTvvv(*vvv9J|vvvMvvvqvvv]vvv?|vvv#Gyvvv}vvvQvvvv=vvv9JGyvvvgvvv]vvv(*vvv?Gyvvv}vvvAvvvavvv9*vvvQI(VOCs).h@vvv~Pyvvvx<vvvWvvvwvvv{

CSv9Sv,<v9:SvAvMvOGeGyv}vAvRG*vOyvzvO$v9!v9JGyv}vJv}v(yv?<v9yv}v9A<vO:
k

|v#GyvO$v9!v9JGyv}vJv}v(yv?
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<v9yv}vP*v=v9J.h$v"v9cCpv]vzv+v?yvzvO$v9!v9JGyv}vJv}v(yv?<v9yv}v9Apv,<vgv̂Gyv"v(GIv,.pv%v,@vZvOQ
QGFvvJvv?Csvv{,h*vv}vvwvv#@vv"vvdvv+vvrGyvvqvvQGVvv,<vv9yvv}vv9Ah$vv,@vvAvvJvv}qvv{GyvvTvvavv(MGyvvQ_vv=vv?.E:C!vv%vv9
yvvv+vvvTvvvB|vvvDvvv9yvvv+vvv?yvvv;SvvvAvvvMvvvOGeGyvvvMvvv9QFvvv,pvvv,GyvvvdvvvQhaGyvvv=vvv9QOIhGyvvv}vvv=vvvzvvvzvvv?.G@vvvGvvv%vvvB<vvvgvvv̂
GyvvAvvavv(*vvQGJ!vvJvv(GyvvO$vv9!vv9JPGJGyvvZvv;<vv?Gyvvgvv9yvv+vv?,hGyvvAvv,yvv%vv9|vvJvvAvv(i|vv"vvMvvqvv̂|vv#
Gy}P*>h<9yA9y,G!=g9C9Jsz+z?FOG

k
|#Gy}Qv=9JGyg](*?Gy}Aa9*QI(VOC).

h$vv"vv9c@vv(Fvv&E\vv9pvv,!vvJvv(GSvvAvvMvvOGeGyvvO$vv9!vv9JGyvvavv=vv+vvgvv+vv?Gyvv}vv|SvvTvv?fvvzvv)GyvvR*vv(J

Gyv"v=v9@v+v?hGyvwv9R*v#(Casein)hGyvTv+vzv(yv(RhGyvAvQvv+v=v9JGyv}vgvO!v+v?.h@vwv(f$vPgGyvO$v9!v9JLv9yv+v?
|vvv#Gyvvv}vvv(GOPGJGyvvvavvv9svvv?Gyvvv}vvvwvvvAvvv"vvvRIGyvvvgvvv9yvvv+vvv?|vvvDvvv{Gyvvv}vvv"vvvAvvvGvvv9JGyvvv=vvvAvvvQhvvvv+vvv}vvv9h*vvv?,h@vvvTvvvAvvv%vvvzvvvx
GyvvvO$vvv9!vvv9JGyvvvavvv=vvv+vvvgvvv+vvv?_vvv9svvv?Csvvv{<vvvwvvvDvvv+vvvQpvvv,GyvvvAvvvZvvv"vvv+vvvhh$vvv,YvvvO*vvvtvvv?yvvvzvvv=vvv+vvv8vvv?pvvv,G:SvvvAvvvMvvvOGe
h|vWv9vvzv%v9Csv{pv,EOGQIGyv"vqv9*v9J;E:C!v%v9yv+vTvB|v"v9Sv=v?yvwv{GyvAvav=v+vtv9J.pvgv9OI|v9@vwv(f
|TAJz=9JGyw9R*#hGy}A(pQIp,|G9d|#G}y(Gf|"9S=?yzAa=+t9JGyOGLz+?ptb.

C!d}?GyO$9f
*vv|OjGyvvavv;A\vv}vv#|vv"vvdvv(|vv?GyvvO$vv9f|vv%vv}vv9J|vvJvvOqOI,fvv9OI|vv9*vvAvvavvz

q
vv>Gyvv"vvdvv9e

Gyvvwvv9|vv{O$vv9fCSvv9Sh_vv;ASvvqvvzvv+vv9
k

h_vv;AE!vv%vv9A,fvvzvv)GyvvQivv~|vv#C!vv&pvv,Ivv9yvv?Gyvv}vv(GO
GyM9QF+?GyGO*OIsO*w(f|#Gy}"9S>GSAMOGeCQ<h_=t9J.

O$9!9JG}S9S

*vvGvv>Cf*vvzvvAvvZvvuO$vv9fG}Svv9SFvv+vvOG
k

|vvhGyvvavv=vvtvv?GyvvAvvJvvAvv+vv?h*vv||vv#GyvvJvv}vv9*vv?|vv#
GyvvAvvzvvrhGyvvAvv5vvv{,h*vv||vv#CSvv9Svv9

k
Fvv+vvOG

k
yvvzvvavv;AGyvvTvvqvvzvv,.yvv]vv}vv9fG:yvvAvvZvv9b*vvGvv>Cf

*vvwvv(fSvvavvKGyvvavv=vvtvv?GyvvAvvJvvAvv+vv?Lvv9yvv+vv9
k

|vv#Gyvv}vv(GOGyvv}vvAvvqvvwvvwvv?hGyvv}vvqvvAvvAvv?.*vv=vv+vv#GyvvGvvOhd15.1

G}!vvdvv}vv?Gyvv}vv"vv9Svv=vv?.yvv;SvvAvvMvvOGefvvzvv)G}LvvWvv9H*vv}vvwvv#Cf*vvwvv(fO$vv9fG}Svv9S|vv#
GyvvR*vv(JChQG@vv"vvGvv9JG}yvvwvv+vvOCh|vvTvvAvvJvvzvv=vv9JG}vvvQ*vvzvv+vvxhivv9yvv=vv9

k
|vvhChvvvTvv+vvOGyvvAvv+vvAvv9!vv+vv(e.

h*vv"vvZvvK<vv9SvvAvvMvvOGeCSvv9SG}yvv(|vv"vv+vv(eyvv~LvvWvv9HGyvvQG@vv"vvGvv+vv? ivv;bGyvvTvvavv(MGyvvtvvO*vv}vv?
hGyv}vO$v(!v?<v9yvwvQ*v(Sv(JChGyvtv9Q[Gyv=v+vAv(|v+v#].|v#CFv{Iv}v9*v?Gyv}vgv9OfGyvJvO*vO*v?|v#
GyvAv5vv{*vJvAv(jG}Sv9Sfvzv)|vQvv=v9Jiv"v+v?<v9yvR!vx|vhGyvR*v(JChQG@v"vGv9JG}yvwv+vO.
*vvvMvvv]vvvhGSvvvAvvvMvvvOGeGyvvvO$vvv9!vvv9JPGJG}Svvv9SGyvvvPj*vvvJvvvAvvv(jGyvvvQYvvv9Upvvv,Gyvvv}vvv}vvvzvvvwvvv?
Gyvv}vvAvvJvvOIEyvv)svv(G!vv+vv#GyvvTvv+vvavvQIfvvzvv)GyvvQYvv9Upvv,Gyvvgvv}vv{yvvgvv9e2002.@vvtvvO

q
eGyvvavv;AGJ

Gyvv}vv"vvMvvqvv]vv?Gyvv}vvQvvv=vv9JGyvvgvv]vv(*vv?Gyvv}vvAvvavv9*vvQI(VOC)Gyvv}vvavv(QIIvvO*vvDvv9
k

E|vvwvv9!vv+vv?GyvvJvv}vv9*vv?
Gyv}v|svAv?|v#GyvAv5vv{yv~fv}v9dGyv}vgvO!v+v?Gyv=v"v+v(*v?vvzSvUE|v9sv=v{Ch<vgvOGyvAvZv"v+vh.vv=vO*v{
fvv"vv%vv9*vv}vvwvv#GSvvAvvMvvOGeGyvvO$vv9!vv9JGyvv}vvavv9_vv+vv?Gyvv}vvgvv9yvvGvv?<vv9}vvvQ*vvzvv+vvBvvvzSvvUIvv+vvE@vvWvvwvv{
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Ivvv9FvvvRG
k

pvvv+vvvR*vvv9Fvvv+vvv9
k

fvvvzvvv)Gyvvvqvvv(:P.pvvv,Ivvv9yvvv?Gyvvv}vvvgvvv9Ofivvv+vvvQGyvvvJvvvO*vvvO*vvv?ivvv9yvvv=vvv9
k

|vvv9@vvvTvvvAvvvMvvvOe

O$v9!v9JG}Sv9S|v#pv(Svqv9JGyvR!vx.hsvO@vTv=v>O$v9!v9JG}Sv9SGyv}v"v9Sv=v?yvzv}vgv9Of
GyvvJvvO*vvO*vv?Gyvv}vvR*vvO|vv#GyvvAvv5vvv{fvv"vvOGSvvAvvMvvOG|vv%vv9fvvzvv)GyvvTvvavv(Mivv+vvQGyvvJvvO*vvO*vv?Lvv9Yvv?
G}yvvv(|vvv"vvv+vvv(e.@vvvgvvvAvvv}vvvOO$vvv9!vvv9JG}fvvv}vvv9dGyvvvJvvvGvvvQ*vvv?fvvv9OIfvvvzvvv)QG@vvv"vvvGvvv9JG}yvvvwvvv+vvvOCh
G}vvQ*vzv+vx|vhChvvTv+vOGyvAv+vAv9!v+v(e;fv"vO|v9*ovJvAv}v{Cf@vwv(fGyvTvav(Msvzv(*v?|vDv{Gyvav+v"v?
GyJO*D?ChCVj9dG6FoQqChGyMQS9!?*G>GSAMOGeO$9fCS9S|t9heyztz(*9J.

Gya;AGyTqz,
*vvtvvOeGyvvavv;AGyvvTvvqvvzvv,GyvvAvvjvvavv+vv?hsvv9fvvOIFvv+vvOIyvvavv;AG:!vv%vv9A.@vv=vv"vv)|vvgvvdvv~|vv(GO

Gya;AGyTqz,fz)QG@"G9JG}yw+OCh|TAJz=9JG}vQ*z+x.

GyGOhd15.1O$9!9JG}S9SGyA,*"ZK<%9y}MAzrGyTa(MGyAJA+?

O$9fG}S9SGyTaKGyAJA,hGA9y?GC"9S=?

G}LvvWvv9HCSvvv9SG}yvvvwvvv+vvvO(Ivvv}vvv(d<vvv9CP*vvv=vvv9J)CSvvv9S

CvvvvQ*vvvz+x(Ivvv}vvv(d<vvv9C9A)CSvvv9SCyvvv(|vvv"vvv+vvv(eyvvv~LvvvWvvv9H
CS9ShGs,

GBvvWvv>GyvvavvQjhGyvvtvv9Svv,,OGLvvz+9
k

hLvv9QFvv+vv9
k

GBvvWvv>
GyvvvavvvQjhGyvvvtvvv9Svvv,GBvvvWvvv>GyvvvQG@vvv"vvvGvvv,GyvvvavvvQjhGyvvvtvvv9Svvv,
y;SAMOGeGB9QF,,L(jpaQ*9J

Gyvvvavvv+"?hCVvvvjvvv9dGyvvv=vvv"vvv9ACSvvv9SCvvvvQ*vvvz+xfvvv9RdCSvvv9S

|t9heyztz(*9J
GyTa(MGCqww?hGy%W?Gya+"?hG S}"BhGBQS9!?

GCgvv9OfGAvvO*vvO*vv?GCgvvv9@vvv9JGyvvvTvvv9<vvvtvvv?pvvv(Svvvqvvv9JGyvvvR!vvvx
G}Svvvvvv9SGyvvvvvvjvvvvvv"vvvvvv,<vvvvvv9yvvvvvvR!vvvvvvxCSvvvvvv9SvvvvvvvQh|vvvvvv9OCSvvvvvv9S

E*=(vT,GCa9WGCg9yH<9}vQ*z+B

;vvvvvTvvvvv_GyvvvvvAvvvvvZvvvvv9bC!vvvvvdvvvvv}vvvvv?GyvvvvvO$vvvvv9fGyvvvvvqvvvvv(:PhGAvvvvvO*vvvvvO
hGyvvqvv(:PGCjvvzvvqvv#h$vv(|vv9!vvhFvv+vvOyvvzvvZvvOCGyvvqvv(:Ph$vv(
!vvvvdvvvv9e|vvvv#|vvvvwvvvv(!vvvv+#hKvvvv>Cf*vvvvwvvvv(fGyvvvvTvvvvavvvvK|vvvv"vvvvdvvvvqvvvv9

k

<vv9yvvTvvqvvhGCgvv9OfGAvvO*vvO*vv?hivv+vvQGAvvO*vvO*vv?Gyvvqvv(:Ph$vv(
!vvvdvvv9e|vvv#|vvvwvvv(!vvv+#LvvvAvvv(j<vvv(OQIG}yvvv(|vvv"vvv+vvv(eGyvvvqvvv(:P
hGAvvO*vvOhGyvvqvv(:PGCjvvzvvqvv#,Kvv>Cf*vvwvv(fGyvv"vvdvv9e|vv#
GCa9WGCg9yH<9}vQ*z+B<Ww{v9|{

GCgvv9Ofivv+vvQGAvvO*vvO*vv?pvvv(Svvvqvvv9JGyvvvR!vvvxGCavvv9WGCgvvv9yvvvH
<9}vQ*z+BCS9SG}vQ*z+xGCgOP

G}yvvvv(|vvvv"vvvv+vvvv(eG}yvvvv(|vvvv"vvvv+vvvv(e,Kvvvv>Cf*vvvvwvvvv(fGyvvvv"vvvvdvvvv9e|vvvv#
GCavvv9WGCgvvv9yvvvH<vvv9}vvvvQ*vvvz+B<vvvWvvvwvvv{vvvv9|vvv{G}yvvv(|vvv"vvv+vvv(e
hGyvvv"vvvJvvv9ShGyvvvQYvvv9UhGyvvv"vvvJvvv9SG}YvvvqvvvQ(GyvvvZvvvqvvvQ),
h$(CS9SSQ*hG@q9aPhs9fOI|9F+?

_;AG !%9A

*vvv(pvvvQ_vvv;AG !vvv%vvv9ASvvvavvvJvvv9
k
@vvvR*vvv+vvv"vvv+vvv9

k
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FURTHER READING

Edwards, L. and Lawless, J. 2007: The natural paint decorator. London: Kyle
Cathie.

ICI Paints: ICI Dulux colour palette. Slough: Imperial Chemical Industries plc.

Moor, A. 2006: Colours of architecture. London: Mitchell Beazley.

Reichel, A., Hochberg, A. and Kopke, C. 2005: Plaster, render, paint and
coatings: details, products, case studies. Basel: Birkhäuser.

STANDARDS

BS 381C: 1996 Specification for colours for identification coding and special
purposes.

BS 476 Fire tests on building materials and structures:

Part 4: 1970 Non-combustibility test for materials.

Part 6: 1989 Method of test for fire propagation of products.

Part 7: 1997 Method of test to determine the classification of the surface spread
of flame of products.

BS 1070: 1993 Black paint (tar-based).

BS 2015: 1992 Glossary of paint and related terms.

BS 2523: 1966 Specification for lead-based priming paints.

BS 3416: 1991 Specification for bitumen-based coatings for cold applications,
suitable for use in contact with potable water.

BS 3698: 1964 Calcium plumbate priming paints.

765



BS 3761: 1995 Specification for solvent-based paint remover.

BS 3900 Paints and varnishes:

Part 0: 1989 Methods of test for paints. General introduction.

Part D1:1998 Visual comparison of the colour of paints.

BS 4652: 1995 Metallic zinc-rich priming paint (organic media).

BS 4756: 1998 Specification for ready-mixed aluminium priming paints for
woodwork.

BS 4764: 1986 Specification for powder cement paints.

BS 4800: 1989 Schedule of paint colours for building purposes.

BS 4900: 1976 Vitreous enamel colours for building purposes.

BS 4901: 1976 Specification for plastics colours for building purposes.

BS 4904: 1978 Specification for external cladding colours for building purposes.

BS 5252: 1976 Framework for colour co-ordination for building purposes.

BS 5589: 1989 Code of practice for preservation of timber.

BS 6150: 2006 Painting of buildings. Code of practice.

BS 6949: 1991 Specification for bitumen-based coatings for cold application,
excluding use in contact with potable water.

BS 7079: 2009 General introduction to standards for preparation of steel
substrates before application of paints and related products.

BS 7664: 2000 Specification for undercoat and finishing paint.

BS 7719: 1994 Specification for water-borne emulsion paints for interior use.

BS 7956: 2000 Specification for primers for woodwork.

BS 8000 Workmanship on building sites:

Part 12: 1989 Code of practice for decorative wall coverings and painting.

BS 8202 Coatings for fire protection of building elements:

Part 1: 1995 Code of practice for the selection and installation of sprayed
mineral coatings.

Part 2: 1992 Code of practice for the use of intumescent coating systems to
metallic substrates for providing fire resistance.

BS EN ISO 150: 2007 Raw, refined and boiled linseed oil for paints and
varnishes. Specifications.

BS EN 927 Paints and varnishes. Coating materials and coating systems for
exterior wood:

Part 1: 1997 Classification and selection.

Part 2: 2006 Performance specification.

Part 3: 2006 Natural weathering test.

Part 4: 2000 Assessment of water-vapour permeability.

Part 5: 2000 Assessment of the liquid-water permeability.

Part 6: 2006 Exposure of wood coatings to artificial weathering.

BS EN 1062 Paints and varnishes. Coating materials and coating systems for
exterior masonry and concrete:
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Part 1: 2004 Classification.

Part 3: 2008 Determination of liquid water permeability.

Part 6: 2002 Determination of carbon dioxide permeability.

Part 7: 2004 Determination of crack bridging properties.

Part 11: 2002 Methods of conditioning before testing.

BS EN ISO 3251: 2008 Paints, varnishes and plastics. Determination of non-
volatile matter content.

BS EN ISO 3668: 2001 Paints and varnishes. Visual comparison of the colour of
paints.

BS EN ISO 4618: 2006 Paints and varnishes. Terms and definitions.

BS EN ISO 4624: 2003 Paints and varnishes. Pull-off test for adhesion.

BS EN ISO 10545-16: 2000 Ceramic tiles. Determination of small colour
differences.

BS EN ISO 11341: 2004 Paints and varnishes. Artificial weathering and
exposure to artificial radiation.

BS EN ISO 11507: 2007 Paints and varnishes. Exposure of coatings to artificial
weathering.

BS EN ISO 11917-1: 2006 Paints and varnishes. Determination of resistance to
cyclic corrosion conditions.

BS EN 12206-1: 2004 Paints and varnishes. Coating of aluminium and
aluminium alloys for architectural reasons.

BS EN 12878: 2005 Pigments for the colouring of building materials based on
cement and/or lime. Specifications.

BS EN ISO 12944 Paints and varnishes. Corrosion protection of steel structures
by protective paint systems:

Part 5: 2007 Protective paint systems.

BSEN13300: 2001 Paints and varnishes.Waterborne coating materials and
coating systems for interior walls and ceilings. Classification.

BS EN 13438: 2005 Paints and varnishes. Powder organic coatings for
galvanized or sherardized steel products for construction.

BSEN13523-22: 2003 Coil coated metals. Test methods. Colour difference.
Visual comparison.

BS EN ISO 14680: 2006 Paints and varnishes. Determination of pigment
content.

BUILDING RESEARCH ESTABLISHMENT PUBLICATIONS

BRE Digests

BRE Digest 422: 1997 Painting exterior wood.

BRE Digest 464: 2002 VOC emissions from building products (Parts 1 and 2).

BRE Digest 466: 2002 EN 927: the new European standard for exterior wood
coatings.
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BRE Digest 503: 2007 External timber structures. Preservative treatment and
durability.

BRE Good building guide

BRE GBG 22 1995 Maintaining exterior wood finishes.

BRE Information papers

BRE IP 10/98 Resistance of masonry paints to microbial attack.

BRE IP 8/99 The performance and use of coatings with low solvent content.

BRE IP 16/00 Low-solvent primers: performance in construction steelwork.

BRE IP 7/03 Planned maintenance painting: improving value for money.

TRADA PUBLICATIONS

Wood information sheets

WIS 2/3-1: 2005 Finishes for external timber.

WIS 2/3-11: 2006 Specification and use of woodbased panels in external
conditions.

WIS 2/3-16: 2006 Preservation treatment for timber. A guide to specification.

WIS 2/3-60: 2008 Specifying timber exposed to weathering.

ADVISORY ORGANISATIONS

NCS Colour Centre, 71 Ancastle Green, Henley-on- Thames, Oxfordshire RG9
1TS, UK (01491 411717).

Paint Research Association, 14 Castle Mews, High Street, Hampton TW12
2NP, UK (0208 487 0800).

Property Care Association, Lakeview Court, Ermine Business Park, Hunting-
don PE29 6XR, UK (0870 121 6737).
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<vv9yvvAvvTvvzvvTvv{yvvAvv(yvv+vvO@vv(@vvQCfvvzvv).h<vvgvvO$vv9*vvAvv~@vv}vvQ*vvQGyvv"vv9@vvHfvvzvv)|vvJvv(qd(Inverter)yvv+vvtvv(e
<vAvJv(*v{GyvAv+v9QGyv}vTvAv}vQEyv)@v+v9Q|vAv"v9hHCvvDvQsv9<vzv+v?yv;SvAvMvOGeh<vAv(@vQ|vgv+v9Qj.*v}vwv#
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fv"vO$v9GSvAvMvOGeGyvwv%vQ<v9AGyv}vAv(yvOI\v}v#Gyv}v=v"v)Ch<v+vgv%v9Eyv)VvQvv?Gyvwv%vQ<v9AGyv(_v"v+v?
EPGv9!BGyw}+?Gy}(yOI@R*Of#GyJ9F?.

*vAv~@vZv"v+vhhIvOGJGyvMv;*v9Gyvwv%vQ\v(Fv+v?|v#Vvav9FvQ@vJv(jfvzv)G}sv{Vvwvzv+v#
|vvvMvvvAvvvzvvvqvvv+vvv#|vvv#GyvvvTvvv+vvvzvvv+vvvwvvv(fCIvvv9OjCh|vvvAvvvgvvvOOGyvvvAvvv=vvvzvvv(Q(GyvvvWvvvwvvv{16.1).@vvvtvvv(e<vvvzvvv(QGJ

GyvTv+vzv+vwv(f|v#Gyv"v(fv+v#nhp(Sv9yv>h|v(Fv>)<vAv(yv+vOGyvwv%vQ<v9Apv+v}v9<v+v"v%v9@vJvB@vzCv+vQ
G Vvvgvv9YGyvvWvv}vvTvv,[Gyvvqvv(@vv(!vv,].h*vvAvv~@vvQ@vv+vv>GyvvMvv;*vv9<vvWvvwvv{C!vvTvv9b|vvAvvwvvQQI|vvTvvAvvavv+vvzvv?
GyvvWvvwvv{@vvAvvQGhM|vvTvv9IvvAvv%vv9<vv+vv#3.0hm2 1.5 .@vvTvvAvvavv+vvhhIvvOI!vv}vv(PFvv+vv?|vvTvv9IvvAvv%vv9|vvAvvQ
|vQ<vhhGIvOCf@v"vAvH150 W|v#Gyvav9sv?Gyvwv%vQ<v9Fv+v?@vJvBCVvgv?GyvWv}vUGyv}vWvQsv?PGJ

GyTa(Y1000 W/m2.

@

o
vvZvvq

q
vvKGyvvMvv;*vv9fvv9OI<vvavv=vvtvv?Ivv}vv9*vv?|vv#GyvvRFvv9L|vvOfvv(|vv?|vv#GyvvMvvzvvr<vvZvvqvv9FvvK

|vgvO!v+v?h@v(\vhfvzv)$v+vwv{|vgvO!v,.h@vAv(pvQvvPyvxC!vdv}v?!vZvrVvqv9pv?|vO|vGv?\v}v#
hIvvOGJGyvvRFvv9LGyvv}vv]vv9fvvrCh\vv}vv#hIvvOGJ|vvQ!vv?*ovvjvvavv)hFvv%vv%vv9<vvjvvavv9A<vv;SvvAvv+vvwvv,.
fvvv9OI@vvvwvvv(fhIvvvOGJGyvvvTvvv+vvvzvvv+vvvwvvv(fCIvvv9OjCh|vvvAvvvgvvvOOGyvvvAvvv=vvvzvvv(QSvvv(OGAChRQsvvv9AGyvvvzvvv(f.
h@vvvwvvv(fGyvvv(IvvvOGJCIvvv9O*vvv?GyvvvAvvv=vvvzvvv(QPGJyvvv(f|vvv"vvvAvvvdvvv~<vvv+vvv"vvv}vvv9*vvvwvvv(fyvvvzvvv(IvvvOGJ|vvvAvvvgvvvOOI

GyvvAvv=vvzvv(QSvvavvK<vvQGb.h*vv}vvwvv#GyvvJvvZvv(dfvvzvv)Cyvv(GfCLvvQihyvvwvv#<vvOQFvv9JCsvv{|vv#
Gywq9AI.

(GyWw{16.1)GBz+?Gyw%Q\(F+?.
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Gyv=vO*v{,h$v(fv=v9QIfv#hIvOGJC!vTv9b|vAvwvQQI|v#CivWv+v?|v#Lv;*v9GyvTv+vzv+vwv(f
ivv+vvQGyvv}vvAvv=vvzvv(Q(TFS) (Amorphous Thin-Film Silicon)PGJG}yvv(GfG}Ivv}vvQGyvv}vvB
(ivv+vvQGyvv;|vvgvv?)ChGyvv=vvQ@vvtvv9yvv,ChG}YvvqvvQChG}Lvv]vvQChG}RQbChG}Svv(O,h*vv}vvwvv#
@vv"vv]vv+vvO$vv9\vv}vv#GyvvRFvv9LChyvvZvvtvv%vv9fvvzvv)Lvvzvvqvv+vv?|vv#Gyvv=vv;SvvAvv+vvxGyvv}vvQf.@vvwvv(fyvv%vvPg
G}!vdv}v?OQFv9J|v#Gyvwvqv9AICLvqv̂<vwvDv+vQ|v#GyvMv;*v9Gyv}vAv=vzv(QIpv,cvQhaG \v9AI
GyvvGvv+vvOI,E:C!vv%vv9CvvvDvvQpvvgvv9yvv+vv?pvv,cvvQhaG \vv9AIGyvv]vvgvv+vvqvv?.C|vv9vvvzvvqvv?E!vvAvv9LGyvvMvv;*vv9
Gyvwv%vQ\v(Fv+v?Gyv}vwv(!v?|v#ivWv9AGyvTv+vzv+vwv(fiv+vQGyv}vAv=vzv(Qpv%v,Csv{<vwvDv+vQ|v#G}!vdv}v?
Gyvvv}vvvAvvv=vvvzvvv(QI,h$vvvPGG}|vvvQ$vvv(GyvvvPj*vvvJvvvTvvv#|vvv#vvvvqvvv9A@vvv%vvv9Gyvvv}vvv"vvvMvvvqvvv]vvv?fvvv"vvvO8%. f
Gyv(IvOGJGyv%vGv+v"v?GyvAv,@vGv}vh<v+v#@vtv"v+v?CIv9OjGyvAv=vzv(Qh@vtv"v+v?GyvjvWv9AGyvQsv+vusvO@vgvav,
!vv9@vvGvv9

k
Fvv+vvOG

k
\vv}vv#|vvGvv9dcvvQhaG \vv9AIGyvv}vvMvvAvvzvvqvv?.h|vv#Gyvv}vvAvv(svvhCf@vvROGOIvvZvv?

GyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?Gyvv}vvwvv(!vv?|vv#ivvWvv9AGyvvTvv+vvzvv+vvwvv(fpvv,GyvvTvv(b|vv#14%pvv,2008

Ey)30%<Jz(df9e2015.

@vvAvv]vv}vv#GyvvAvvavv(QGJGyvvQG$vv"vv?E!vvAvv9LGyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?|vv#@vvzvv(Q*vvOGyvvwvv9O|vv+vv(e
(CdTe)<vvvwvvvqvvv9AI@vvv=vvvzvvvk10%.pvvv9yvvv}vvv(GOG}IvvvOK,hGyvvvAvvv,@vvvAvvv]vvv}vvv#Svvv+vvvzvvv+vvv"vvv9*vvvOE*vvv"vvvO*vvv(e

Gyvv"vvJvv9S(CIS)hSvv+vvzvv+vv"vv9*vvOivv9yvv+vv(eE*vv"vvO*vv(eGyvv"vvJvv9S(CIGS),*vv}vvwvv"vv%vv9@vvJvv(*vv{Gyvvavv9svv?
<v}vgvOd11%.*v}vwv#yvzv}vQvv=v9JGyvQsv+vtv?|vAvgvOOIGyvav=vtv9J@vJvtv+vu|vgvO:J@vJv(*v{@v=vzvk

20%,h*vvvv}vvvvwvvvv#yvvvvzvvvvMvvvv;*vvvv9|vvvvAvvvvgvvvvOOIGyvvvv(cvvvv9Fvvvvr,|vvvv#RQ!vvvv+vvvvMvvvv+vvvvOGyvvvvjvvvv9yvvvv+vvvv(e(Gallium

Arsenide),hGyvjv9yv+v?GyvDv}v#@vJvtv+vuvvqv9AI@v=vzvk40%,hPyvx<v9|vAvZv9U|vgvdv~Gyvav+vr
GyW}T,<}9p+&Gy](A@JBG}I}Qhp(bGy="qTG,.

*v}vwv#GyvJvZv(dfvzv)Gyv}vR*vO|v#Gyvav9sv?Gyvwvzv+v?<v}v;Ivtv?G@vGv9gGyvWv}vU<vAvJvQ*vx
GyvvvMvvv;*vvv9Gyvvvwvvv%vvvQ\vvv(Fvvv+vvv?yvvvAvvvzLvvvPG:@vvvGvvv9gG}|vvvDvvvzvvv,Ch<vvv9SvvvAvvvMvvvOGeGyvvv}vvvQG*vvv9yvvvR*vvv9OIG Vvvvgvvv9Y
GyvvWvv}vvTvv,GyvvPj*vvAvv~GSvvAvvtvv=vv9yvv&.E:Cf$vvPgG}!vvdvv}vv?@vvwvv(fCvvvDvvQvvvzvvqvv?,h*vvzvvR|vv%vv9Yvv+vv9!vv?
:IA(GF%9fz)CFRGA|AJQv?.

@vv(QOC!vvdvv}vv?GyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?fvv9OIfvvzvv)Vvvwvv{Cyvv(GM,E:C!vv&*vvAvv(pvvQ|vv"vv%vv9
C*vv]vv9

k
Cyvv(GMEvvvTvv9Ah<vv;Wyvv~SvvavvKGyvv}vv9Fvvzvv?h}!vvdvv}vv?GyvvAvvRFvv+vvH.Ef|vv(svvhhRGh*vv?|vv+vv{

GyvMv;*v9Gyvwv%vQ\v(Fv+v?$v}v9C|vQGfIvQFv9fpv+v}v9*vAvgvzvu<v9yvJvZv(dfvzv)Gyv"v9@vHG}fvdv}v,.
pv,Gyv"vZvrGyvWv}v9yv,|v#GyvwvQIG}Q\v+v?*vAv~GyvJvZv(dfvzv)Gyvqvgv9yv+v?Gyvgvdv}v)<v9yvAv(Fv+v&
Eyvv)GyvvGvv"vv(H|vvhRGh*vv?|vv+vv{fvv#G}pvvu@vvTvv9hjLvvbGyvvgvvQVGyvvGvvjvvQGpvv,|vvavvQhIvv9

k
|vv"vv&

20o(GyvvWvvwvv{16.2).pvvqvv,Ivv9yvv?|vvO*vv"vv?yvv"vvOffvv"vvOLvvbfvvQV51o@vvwvv(fRGh*vv?Gyvv}vv+vv{
G}|vDvzv+v?$v,31ofv#G}pvu.E:C!v&pv,|v"v9_vuGyv}vOf*vGv>CLvP@vzCv+vQGyv=v+v8v?Gyv}vJv+vav?
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<vv9yvvJvvTvv=vv9ffvv"vvO@vvtvv+vv+vv~Gyvvavv9svv?GyvvWvv}vvTvv+vv?Gyvv}vvAvv(pvvQI.Ivv+vvE@vv|CvvQGyvvdvv;dhG:!vvgvvwvv9Svv9J
Gyv}vAv=v9Oyv?|v9<v+v#Gyv}v=v9!v,Gyv}vAvGv9hQI<v9 \v9pv?Eyv)C!v}v9WGyvavtvUGyv}vgvAv9OIGyv}vJvzv+v?fvzv)
Gya9s?GyW}T+?GyT"(*?Gywz+?,hGyA,@JOO<9y"A+G?Gy"9@HGyw%Q<9F,.

*vvvAvvv"vvv9svvv[COGAhIvvvOGJGyvvvMvvv;*vvv9Gyvvvwvvv%vvvQ\vvv(Fvvv+vvv?,hLvvvZvvv(Yvvv9
k

@vvvzvvvxGyvvv}vvvZvvv"vvvgvvv?|vvv#
GyvTv+vzv+vwv(fGyv}vAv=vzv(Q,|vhGRO*v9OOQFv?GyvJvQGQI,pvwv{|v#C!vdv}v?G}SvavKChGyvGvOQGf
GyvJv9Fv=v?ChG vvTv9AGyvJv9FvRyvzv}vavQ*vGv>Cf@vwv(f|v%v(GI<vWvwv{_v=v+vgv,yvzvJvqv9Xfvzv)
Gyvwvqv9AI.h*vGv>Cf*vwv(fGSvAvMvOGeGyvMv;*v9Gyvwv%vQ\v(Fv+v?FvRAG

k
|vAvwv9|v;

k
|vhGSvAvQG@v+vGv+v?

Gya9s?Gy}A=g?p,Gy}=").
@vv(yvvOhIvvOI|vv#GyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?Gyvv}vvAvv=vvzvv(QI|vvTvv9IvvAvv%vv91m2

fvv"vvO|vv9@vvgvv}vv{
<vvqvv9fvvzvv+vv?!vvJvv(kWh 100pvv,GyvvTvv"vv?.h*vvwvv(fR|vv#GSvvAvvQOGOvvvzvvqvv?|vvDvv{$vvPgGyvv(IvvOI|vv#
|vvQ@vv=vv?10Svv"vv(GJ,|vvAvv]vv}vv"vv9

k
Gyvvavv9svv?Gyvv}vv=vvPhyvv?pvv,GyvvAvvZvv"vv+vvh;h@vvOhe|vvgvvdvv~Gyvv(IvvOGJ

Gyvv}vvQvvv=vv?|vv9<vv+vv#20Eyvv)30Svv"vv?.@vvtvvOeC!vvdvv}vv?|vvZvv}vv}vv?<vvWvvwvv{Fvv+vvO!vv9@vvGvv9
k

Cfvvdvv}vv+vv9
k

|vvtvvOGQgkW 1.2,|vv"vvAvvGvv?
k

<vv9yvvAvv9yvv,kWh 1000pvv,GyvvTvv"vv?Cj|vv9*vvgvv9Od@vvtvvQ*vv=vv9
k

Lvv}vvU

G:SA%;cGy}"Ry,Gy(Sa,GyT"(jp,Gy}}zw?Gy}AJOI.

(GyvvvWvvvwvvv{16.2)|vvvvvZvvvvvqvvvvv(pvvvvv?|vvvvv#GBvvvvv;*vvvvv9Gyvvvvvwvvvvv%vvvvvQ\vvvvv(Fvvvvv+vvvvv?.GyvvvvvZvvvvv(QI<vvvvv9 Pf|vvvvv#:(Solar Century)

(Solarcentury.com).

|(GOEvT9AG}SaKhGy(GF%9J|#GyM;*9Gyw%Q\(F+?

G}QOhGRhGyvv=vv;W|vv#GyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?(GyvvWvvwvv{16.3),hGyvvzvvPGf*vvAvv}vvAqvvgvv9f
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<v9yv}vdv%vQGyvgv9eyv~QOhGRGyv}vZv"v(Y|v#G Sv}v"vB|vhG}yv+v9a,h|vdv%vQGyv=v;WG}|vzvU
Gyvv;|vvhfvvzvv)GyvvAvv(Gyvv,,*vv}vvwvv#GSvvAvvMvvOG|vv%vv}vv9fvvzvv)G}SvvavvKGyvv}vv(Fvv%vv?<vvWvvwvv{|vv"vv9Svv>
vv=vO*v{<v+v8v,yv}v(GO@vjvav+v?G}SvavKGyv}vgv+v9Q*v?,fvzv)Cf@vwv(f|vtv=v(yv?vvGvRA|v"v9Sv>|v#
GyvvAvvMvvavv+vvbGyvv}vvgvv}vv9Qj.*vvJvvAvv(jGyvvGvvRAGyvvTvvqvvzvv,|vv#svvavvhG}QOhGRGyvv}vv"vvqvvQOIfvvzvv)GyvvMvv;*vv9
Gyvvvwvvv%vvvQ\vvv(Fvvv+vvv?GyvvvAvvv,@vvvAvvvZvvv{|vvvh<vvvgvvv]vvv%vvv9yvvvAvvvwvvv(f|vvv"vvvdvvv(|vvv?Lvvv;*vvv9vvvv%vvvQ\vvv(Fvvv+vvv?|vvvgvvv+vvv9Q*vvv?.
Gyv=v;_v9Jfv=v9QIfv#VvQGFvK<vgvQVm 2.1|v#Gyv}v9OI,|v(Sv(|v?pv,hIvOGJyvAvJv9vv,
<vv;WG}SvvavvKGyvvAvvtvvzvv+vvOj,h@vvAvvQGvvv>|vvh<vvgvv]vv%vv9yvvAvvgvvavv,GyvvAvvzCvv+vvQGyvv=vvZvvQjGyvv}vvavvzvv(H.

GyvvJvvZvv(dfvvzvv)(KW1)|vv#Gyvvavv9svv?pvv,GyvvWvvQhWGyvv}vvDvvzvv)*vvAvvavvzvv>m2 10|vv#<vv;_vv9J
G}QOhGRChm2 16|vv#Gyvv=vv;WIvvTvv>|vvtvvOGQGyvvAvvQGvvv>.*vv}vvwvv#@vv"vvTvv+vvu<vv;_vv9JG}SvvavvK
|vv#GyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?|vvh<vv;_vv9J|vv(GFvv}vv?|vv#G}yvv(GMGyvvWvv}vvTvv+vv?Gyvv}vvTvvAvvMvvO|vv?pvv,
C!d}?Gy}9AGyT9L#yAga,|d%QG

k
|Aw9|;

k
@}9|9

k
yzTaKGy}=zb.

@vvAvv(pvvQCivvWvv+vv?fvv9yvv+vv?G}OGA vvvTvv9AG}SvvavvK@vvJvvAvv(jfvvzvv)pvv+vvzvv~|vvavv=vvu|vvQf|vv#
Lvv;*vv9GyvvTvv+vvzvv+vvwvv(fivv+vvQGyvv}vvAvv=vvzvv(Q.hpvv,Ivv9yvv?Gyvv}vv=vv9!vv,Gyvvgvv9yvv+vv?,hGyvvAvv,@vvwvv(f|vvTvv9Ivv?
SvvavvJvv%vv9Yvvjvv+vvQI!vvTvv=vv+vv9

k
,svvO*vvwvv(f|vv#Gyvv}vv"vv9Svv>CvvvDvvQGSvvAvvMvvOGeEvvvTvv9AGJGyvvJvv(GFvvR

Gyvvv}vvvavvvQ*vvv?ChGyvvvGvvvOQGfGyvvvJvvv9Fvvv=vvv?ChVvvvqvvvQGJvvvv(GSvvvQGyvvvWvvv}vvvUGyvvvAvvv,@vvvJvvv(j|vvv"vvvdvvv(|vvv9J
GyvMv;*v9Gyvwv%vQ\v(Fv+v?.*v}vwv#E!vAv9LhIvOGJCpv;eQsv+vtv?|v#GyvMv;*v9Gyvwv%vQ\v(Fv+v?<vz<vgv9O
IA)2.2X2.6 m|#CF{@a=+t9JGy(GF%9JhG}SaK.

(GyvvvvWvvvvwvvvv{16.3)G}QOhGR|vvvvv#GBvvvvv;*vvvvv9Gyvvvvvwvvvvv%vvvvvQ\vvvvv(Fvvvvv+vvvvv?GyvvvvvZvvvvv(QI<vvvvv9 Pf|vvvvv#:(Solar Century)

(solarcentury.com).
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GyARF+H<9yM;*9Gyw%Q\(F+?

EfGyvvMvv;*vv9Gyvvwvv%vvQ\vv(Fvv+vv?GyvvTvv+vvzvv+vvwvv(!vv+vv?ivv+vvQGyvv}vvAvv=vvzvv(QIGyvv}vvO|vvGvv?vvvavv=vvtvv?|vvhGyvvRFvv9L
Ch|vhC!vdv}v?GyvRFv9LGyv}v]v9fvr*v}vwv#Cf@vwv(f|vZvOQG

k
yvzvav9sv?Gyvwv%vQ<v9Fv+v?.*v}vwv#Cf

*vvvwvvv(fGyvvvRFvvv9L!vvvZvvvrVvvvqvvv9a,|vvvhGyvvv}vvvJvvv9pvvvdvvv?fvvvzvvv)E|vvvwvvv9!vvv+vvv?G:@vvvZvvv9dGyvvv=vvvZvvvQj|vvvh
GyvvMvv9QLChivv+vvQVvvqvv9a<vvzyvv(Gf|vvAvv"vv(fvv?.h*vvAvv~@vv"vvqvv+vvPGyvv(Yvv;JGyvvwvv%vvQ<vv9Fvv+vv?fvvzvv)|vvJvv+vvb
Gyvvv(IvvvOGJ\vvv}vvv#!vvvdvvv9eG _vvv9Q.*vvv}vvvwvvv#|vvvgvvv9*vvvQIGyvvvAvvv=vvv9fvvvO<vvv+vvv#GyvvvMvvv;*vvv9 fvvvavvv9AGyvvvAvvv(GRf
G}|Dz,|9<+#@(y+OGyw%Q<9Ah@}Q*Q\(AGy"%9Q.

Gy}G}
x

g9JGyW}T+?
Gyvvv"vvv(fvvv9fGyvvvtvvv+vvv9Svvv+vvv9fyvvvzvvv}vvvGvvv}xvvvgvvv9JGyvvvWvvv}vvvTvvv+vvv?$vvv}vvv9!vvvdvvv9eGyvvvzvvv(MGyvvv}vvvTvvvavvvKh!vvvdvvv9e

G}!v9<v+v>Gyv}vqvQiv?.@vAvzyvr|vGv}vgv9JGyvzv(MGyv}vTvavK|v#Yvqv+vJv?|vgvO!v+v?|v9Yv?yvzvJvQGQI
|vvzvvAvvZvvtvv?<vvWvvwvv{hCvv+vvu|vvhC!vv9<vv+vv>|vv9A!vvJvv9Svv+vv?@vvtvv(e<vv"vvtvv{Gyvv}vv+vv9gGyvv}vvTvvMvv"vv?Eyvv)!vvdvv9e
@vMvR*v#.*vAv~Gyv(Yv(dEyv)Gyvwvqv9AIGyvgvdv}v)<v9SvAvMvOGeYvqv+vJv?|v9Yv?Sv(OGAiv+vQ:|vgv?
|v"vMvqv]v?G:!v=vgv9K,hGyvAv,@vJvO|v#LvTv9QIGyvav9sv?|v#Lv;dEfv9OIG Vvgv9Y|vQICv9!v+v?
|vvv#GyvvvTvvvavvvKGyvvvTvvv9Lvvv#.pvvv9yvvvjvvvavvv9AGyvvvRFvvv9Fvvv,Gyvvv}vvv]vvv9fvvvrPhGyvvv}vvvJvvvAvvv(iGyvvv}vvv"vvvMvvvqvvv̂|vvv#
GyvvJvvO*vvOhGyvvPj*vv}vvQQCvvv=vvQvvv}vv+vv?|vv#_vv9svv?G}|vv(GLGyvvtvvZvv+vvQI*vvtvv(e<vvJvv}vv9*vv?GyvvZvvqvv+vvJvv?
Gyv}v9Yv?h*vJv9pvefvzv)GyvJvQGQIGyv}vJvAvGvRI.*vAv~fvRdGyv(Fv&GyvTvqvzv,yv}vGv}v(fv?G}!v9<v+v>
<vvv(GSvvvavvv?G}yvvv+vvv9aGyvvvRFvvv9Fvvv+vvv?Ch<vvvQivvv(IGyvvv=vvv(yvvv,E*vvvRhSvvv+vvv9!vvv(QGJyvvv}vvv"vvvhLvvvTvvv9QIGyvvvJvvvQGQI
<v9!vAvtv9yv%v9Eyv)Gyvjv;aGyv}vZv"v(Y|v#G}yv(|v"v+v(ehEyv)$v+vwv{GyvTvtvr@vJvAv&ChEyv)Gyv"vdv9e
GyJ9|{.

@vvAvvzyvvrGyvv}vvGvv}vvgvv9J|vv#!vv(YG}!vv9<vv+vv>Gyvv}vvqvvQivv?(GyvvWvvwvv{16.4)|vv#C!vv=vv(H|vv#
GyvvRFvv9LGyvv}vv]vv9fvvr,|vvhLvv;A<vv+vv#Gyvvavv=vvtvvAvv+vv#.GyvvRFvv9LGyvvMvv9QFvv,Vvvqvv9a*vvTvv}vvK<vv}vvQhQ
Gyvv]vv(AhGyvvJvvQGQIh<vvJvvOCO!vv)|vv#G:!vvgvvwvv9S.hG}!vv=vv(HGyvvOGLvvzvv,|vvavvzvv,yvv+vv}vvAvv[Cvvv=vvQ

vv}v+v?|v#G Vvgv9Y.*vAv~!vtv{GyvJvQGQI|v#G}!v=v(HGyvOGLvzv,fv=vQhIvOI|vjvzvtv?|v#!vdv9e
GyvvAvv=vvMvv+vvQhGyvvAvvwvvDvv+vvrEyvv)|vv=vv9OdIvvQGQj\vv}vv#Gyvv}vvGvvQiGyvvQFvv+vvTvv,yvvzvvTvv9Fvv{,GyvvPj*vvOhQ
Eyvv)!vvdvv9e@vvMvvR*vv#GyvvJvvQGQI.hEfCvv}vv#Gyvv}vvGvv}vvgvv9J|vv#!vv(YG}!vv9<vv+vv>Gyvv}vvqvvQivv?Cfvvzvv)
<vvwvvDvv+vvQ|vv#Gyvv}vvGvv}vvgvv9J|vv#!vv(YGyvvzvv(MGyvv}vvTvvavvK,E:C!vv%vv9CvvvDvvQpvvgvv9yvv+vv?EPG@vv~@vv(Fvv+vv&
RGh*A%9<Ww{YJ+Kh@t(e<{fa9AOQF9JIQGQICfz).

*vv}vvwvv#Cf@vv(\vvhGyvv}vvGvv}vvgvv9JGyvvWvv}vvTvv+vv?PGJGyvvzvv(MGyvv}vvTvvavvKpvv,Cj|vv(svvhivv+vvQ
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|vvdvvzvv{pvv,|vvTvvAvv(iGyvvavv9<vvuG}Q\vv,Ch|vvDvv=vvAvv?fvvzvv)Gyvv}vv=vv9!vv,.GyvvAvv(Fvv+vv&G}pvv]vv{yvv%vv9$vv(
<vvv9@vvvGvvv9gGyvvvWvvv}vvvUpvvv,|vvv"vvvAvvvZvvvrGyvvv"vvv%vvv9Q,E:CfG!vvvJvvvQGpvvv9

k
*vvvZvvv{Eyvvv)15oVvvvQsvvv9

k
ChivvvQ<vvv9

k

Svvv+vvvwvvv(fyvvv&@vvvzCvvv+vvvQ\vvv8vvv+vvv{.Gyvvv}vvv+vvv;fG}|vvvDvvvzvvv,fvvvzvvv)G}pvvvuyvvv}vvvGvvv}vvvgvvv9JGyvvv}vvv+vvv9gGyvvvTvvv9Lvvv"vvv?
GyvvvWvvv}vvvTvvv+vvv?yvvvzvvvJvvvZvvv(dfvvvzvvv)Gyvvvwvvvqvvv9AIGyvvvgvvvdvvv}vvv)fvvvzvvv)|vvvOGQGyvvvTvvv"vvv?*vvvTvvv9hjLvvvbGyvvvgvvvQV

GyvvGvvjvvQGpvv,yvvzvv}vv(svvh.h|vvhPyvvxyvvzvvJvvZvv(dfvvzvv)vvvqvv9AICvvvDvvQpvv,GyvvWvvAvv9A,fvv"vvO|vv9*vvwvv(f
Gyvvgvv9FvvOGyvvWvv}vvTvv,<vvTvvgvvQCfvvzvv),*vvGvv>R*vv9OIGyvv}vv+vv{fvvzvv)G}pvvu<vv}vvtvvOGQ10o:yvvAvvtvv9W

Gyvv}vvR*vvO|vv#Gyvvavv9svv?fvv"vvOGQ@vvqvv9fvv9JCsvv{yvvzvvWvv}vvU.EfC!vvdvv}vv?Gyvv}vv+vv9gGyvvTvv9Lvv"vv?GyvvWvv}vvTvv+vv?
Cvtv+vzv?Gyv(Rfh*vGv>Cf*vAv~@vDv=v+vAv%v9<vWvwv{C|v+v#Eyv)<v"v+v?Iv9|vzv?|v"v9Sv=v?.hfv"vO@vQvv+v=v%v9
fvvzvv)G}SvvavvKGyvv}vv9Fvvzvv?Gyvv}vvwvvTvv(I<vv9yvv=vv;WChG}QOhGR*vvGvv>@vvQcpvvGvv(Ipvv9Qivv?yvvAvvz|vv+vv#
|QhQ|+9gGy}aQhGyDzHGyPGF><Ww{Sz+~.

*vv}vvwvv#O|vvHC!vvdvv}vv?Gyvv}vvGvv}vvgvv9JGyvvWvv}vvTvv+vv?,GyvvAvv,yvv%vv9|vvdvv%vvQ*vvWvv=vv&<vv;WG}SvvavvK
GyvMvQSv9!v,Gyv}vgv+v9Qj|vhGyvTvavKGyv}v=vzvb,OhfIvOhK@vzCv+vQ<vZvQj|v%v~.fv;hIfvzv)
Pyvvvx*vvv}vvvwvvv#Fvvvgvvv{Gyvvv=vvv;_vvv9J|vvv#Gyvvv}vvvGvvv}vvvgvvv9JGyvvvWvvv}vvvTvvv+vvv?|vvvWvvv9<vvv%vvv?yvvv=vvv;_vvv9JGyvvvMvvv;*vvv9
Gyw%Q\(F+?|}9*ga,|d%QG

k
|Aw9|;

k
yTaKPj<;W*A}Ah<9SAG9<?V}T+?.

(GyWw{16.4)GCG}g9JGyW}T+?|#G}!9<+>GCqQi?.
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fvv9OI*vvAvv~@vvOh*vvQGyvv}vv+vv9gGyvvTvv9Lvv"vv?|vv#Gyvv}vvGvv}vvhGyvvWvv}vvTvv,Lvv;dC!vvdvv}vv?ivv+vvQ|vv=vv9VvvQI
Eyvv)GyvvMvvRGfGyvvWvv}vvTvv,(GyvvWvvwvv{16.5).h$vv(<vvOhQg*vvAvvZvvQavvvMvvRGfyvvzvvJvvQGQIpvv,Gyvv}vv9A
Gyv}vTvMv#|vTv=vtv9

k
,GyvPj*vAv~@vjvP*vAv&Eyv)!vdv9eCSvav(G!v?Gyv}v9AGyvTv9Lv#Gyv}vgv+v9Q*v?,Iv+vE

*vv}vvwvv#QpvvhOQFvv?GyvvJvvQGQI<vv(GSvvavv?|vvQFvv{Eyvv)Gyvv}vvTvvAvv(iGyvv}vvavvzvv(<vv?.h*vv}vvwvv#Cf*vvAvv~
@vvOh*vvQGyvv}vv9AE|vv9<vv(GSvvavv?|vv"vvdvv(|vv?Svv+vvqvv(fIvvQGQjCvvtvv9yvv,(Thermosyphon)vvvv*vvWvvjvvzvv&
GyvvJvv}vv{GyvvJvvQGQjyvvzvv}vv9AGyvvTvv9Lvv#|vvhLvvRGf*vvAvv(\vvhpvv(bGyvv}vvGvv}vvhvvvvCh<vv(GSvvavv?!vvdvv9e
|v]vMv9J,hfv"vO$v9*v}vwv#Cf*v(\vhGyvMvRGfCSvqv{Gyv}vGv}vh.h*vGv>Cf*vJvAv(jGyv}v9A
Gyvv}vvOhQfvvzvv)|vv]vv9OyvvzvvAvvGvv}vvOh|vv9!vvhyvvzvvZvvOC.*vvjvvPj!vvdvv9e|vv=vv9VvvQ<vvO*vv{Gyvv}vv9A|vv=vv9VvvQI|vv#
GyvvvZvvv"vvv=vvv(QEyvvv)Gyvvv}vvvGvvv}vvvhGyvvvWvvv}vvvTvvv,,E:C!vvv&svvvO@vvv"vvvWvvvz|vvvWvvv9vvvv{!vvvAvvv+vvvGvvv?@vvvWvvvwvvv{GyvvvtvvvWvvv(Q
hIvOhKGyvAv5vv{pv,G}!v9<v+v>.*v}vwv#yvzv(M|vGv}vhVv}vTv,|vTv9IvAv&m2 5@vTvMv+v#250

y+AQG
k

|#Gy}9Ap,Gy+(e,|9*}D{I9F?f9Fz?!}(PF+?|#CQ<g?CVM9U.

(GyWw{16.5)H}hV}T,h!d9e|+9gS9L"?|"Ry+?.
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Ef|vvvJvvvavvv9J@vvvOpvvv8vvv?|vvv"vvv9_vvvtvvv+vvv?(District-Heating Plants)<vvv9yvvvavvv9svvv?GyvvvWvvv}vvvTvvv+vvv?pvvv,
ChQh<vv9,<vv}vv9pvv+vv%vv9ESvvwvv"vvO*vv"vv9pvv+vv9,@vvTvv9$vv~<vvWvvwvv{vvv=vv+vvQpvv,GyvvAvvMvvqvv+vv̂Gyvv}vv=vv9VvvQyvv}vvAvvavvzvv=vv9J

Gyvav9sv?}!vdv}v?Gyv}v+v9gGyvTv9Lv"v?Gyv}v"vRyv+v?pv,Gyv}vOfGyvZvjv+vQI.h*vAv~@vTvMv+v#Gyv}v9A<v(GSvav?
|vGv}v(fv9J\vMv}v?|v#Gyv}vGv}vgv9JGyvWv}vTv+v?sv=v{Cf@vtv(eG}!vdv}v?GyvAvtvzv+vO*v?yvAvTvMv+v#
Gyvvv}vvv9A<vvv9yvvv(svvv(O<vvvQpvvvhOQFvvv?GyvvvJvvvQGQIEyvvv)GyvvvOQFvvv?Gyvvv}vvvavvvzvvv(<vvv?yvvv;SvvvAvvvMvvvOG|vvv9JGyvvv}vvv"vvvRyvvv+vvv?.
fvv;hIfvvzvv)Pyvvx*vv}vvwvv#}!vvdvv}vv?GyvvAvvTvvMvv+vv#GyvvWvv}vvTvv+vv?fvv"vvOhYvvzvv%vv9|vvhLvvRG!vv9JGyvvJvvQGQI
Gyvv]vvMvv}vv?@vvJvvBG}QVCf@vvMvvqvv̂<vvWvvwvv{vvv=vv+vvQGSvvAvv%vv;cGyvvavv9svv?pvv,GyvvWvvAvv9AhPyvvx

<vv9yvvAvvTvvMvv+vv#Gyvv}vvTvv=vvu |vvOGOGJGyvv}vv+vv9gpvv,G}hsvv9JGyvvAvv,:*vvwvv(fpvv+vv%vv9Gyvvgvv9FvvOGyvvWvv}vvTvv,
Gy}=9VQp9f;

k
.

C!d}?GyATM+#GyW}T+?Gy%(GF+?

@vAvwv(fC!vdv}v?GyvAvTvMv+v#GyvWv}vTv+v?Gyv%v(GFv+v?Gyvtv9<vzv?yvzvAvav=v+vupv,G}<v"v+v?GyvAvGv9Q*v?|v#
Cyvv(GMpvv(:P*vv?@vvAvv(\vvhfvvzvv)GyvvGvvOQGfChG}SvvavvK@vvtvv(e<vv9|vvAvvZvv9UGyvvavv9svv?GyvvWvv}vvTvv+vv?
h<v"vtv{GyvJvQGQIEyv)|vGv9Qj$v(GAOGLvzv+v?|vZv"qvgv?|v#GyvZvqv9FvKGyv}v]vzvgv?.h@vtv(e@v+v9QGJ

GyvvJvv}vv{GyvvJvvQGQj<vv"vvtvv{Gyvv%vv(GAGyvvTvv9Lvv#Eyvv)OGLvv{Gyvv}vv=vv"vv)IvvTvv>Gyvv}vvavvzvv(H,|vvwvv}qvvzvv?

<Pyx!d9eGyAOp8?GyQF+T,.

G}!9<+>Gy](F+?

@vvtvv(eG}!vv9<vv+vv>Gyvv]vv(Fvv+vv?<vv"vvtvv{EVvvgvv9YGyvvWvv}vvUGyvv}vv=vv9VvvQh\vv(AGyvv"vv%vv9QGyvvavv=vv+vvgvv,|vv#
|vvTvvAvv(iGyvvTvvavvKEyvv)OGLvv{pvvQGZGyvv}vv=vv"vv)CSvvqvvzvv&(GyvvWvvwvv{16.6).fvvzvv)|vvTvvAvv(iGyvvTvvavvK
@vtv(esv=v?|v#G}vvQ*vzv+vxPG@v+v?GyvAv"vdv+vr<vAv}vQ*vQGyv]v(AEyv)C!v=v(HPjG!vgvwv9Sv+v?fv9yv+v?,
*v"vtv{Gyv]v(A<vOhQgEyv)sv=v?<v+v]v9A!vZvrVvqv9pv?fvzv)|vTvAv(iGyvTvtvrIv+vE*vAv~@v(R*vh
Gyv]v(AEyv)GyvqvQGZGyvPj@vJvAv&.*v}vwv#Cf*vwv(fG}!v=v(HPhG !v%v9AGyv}vQB@v,<vzj_v(d
|vvhG!vvJvv"vv9AGJ,|vvhCfvvv}vv+vv?Gyvv]vv(AGyvv}vv"vvtvv(yvv?@vv"vvMvvqvv̂pvv,GyvvJvv9yvv?Gyvv"vv}vv(PFvv+vv?<vv}vvtvvOGQ

3%yw{|AQ|#Gya(dh<}tOGQ8%yw{G!ga9a.

@vvAvvQGhMCsvvavv9QG}!vv9<vv+vv>Gyvv]vv(Fvv+vv?Gyvv}vvgvv+vv9Q*vv?|vv#200Eyvv)mm 600|vvhC!vv&@vvAvv(pvvQ
svv+vv9Svv9JCvvv=vvQ@vvZvv{Eyvv)mm 1500yvvzvvAvvavv=vv+vvtvv9JGyvvAvvGvv9Q*vv?.*vvGvv>Cf@vvwvv(fG}!vvdvv}vv?
Lvvv9yvvv+vvv?|vvv#GyvvvAvvvwvvv9Cvvvr,h:@vvvTvvv=qvvv>LvvvTvvv9QIpvvv,IvvvQGQIOGLvvv{Gyvvv}vvv=vvv"vvv)pvvv,GyvvvWvvvAvvv9Ah:
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GvvvAvvTvv9HIvvQGQIGyvvWvv}vvUpvv,GyvvZvv+vvr.h@vvAvv(pvvQC*vv]vv9
k

hIvvOGJ|vvTvvAvvavv+vvzvv?GyvvWvvwvv{,@vvWvv=vv&
<vv}vvdvv%vvQ$vv9Gyvv"vv(GpvvPGyvvTvvtvvqvv+vv?GyvvJvv9pvvdvv?yvvzvvavv9svv?,Gyvv}vvgvv+vv9Q*vv?ChGyvv}vvDvv=vvAvv?<vvWvvwvv{|vvTvvavvKfvvzvv)
GyvTvtvr,Iv+vE*v}vwv#Cf@vwv(fGyv(IvOIGyvTvtvqv+v?fv=v9QIfv#!v9VvQ|vQ<vhGyvWvwv{yv+vwv(f
|Aw9|;

k
|h!d9eGyTtrGy}TAg9Q.
@vvgvvavv,|vv"vvdvv(|vv?

k
<vvtvvavvQmm 330fvv9OI|vv9<vv+vv#W 100@vvJvvBSvv}vv9A|vvzvv=vvOI<vv9yvvjvv+vv(e

pvv,GyvvWvvAvv9AhW 400@vvJvvBVvv}vvUGyvvZvv+vvrGyvvAvv9|vv?,hPyvvx}!vv=vv(H|vvTvvAvvtvv+vv~:*vvAvvGvv9hR
_vv(yvv&3 m.h*vv}vvwvv#yvv}vvDvv{$vvPgG}!vvdvv}vv?Cf@vvtvvOeIvvzvv(:

k
|vv(pvvQIyvvzvvavv9svv?yvv~<vv"vv+vv?Gyvvtvv9Fvv}vv?

vvvv}vvv9*vvv}vvvwvvv#Cf@vvvgvvvOvvvvgvvv"vvvZvvvQhGIvvvO|vvv#\vvv}vvv#GSvvvAvvvQG@vvv+vvvGvvv+vvv?|vvvAvvvwvvv9|vvvzvvv? !vvv9QIGyvvv}vvv=vvv9!vvv,
GyGO*OI.

$vv"vv9cC!vvdvv}vv?CvvvDvvQ@vvgvvtvv+vvOG
k

@vvO|vvH|vv9<vv+vv#hcvv+vvqvvAvv,G}!vv=vv(HGyvv]vv(Fvv,h:svvbGyvvQ*vv9M
Ivv+vvE@vvTvv}vvK<vv{OLvv9d\vv(AGyvv"vv%vv9QhGyvvAvv%vv(*vv?Gyvvavv=vv+vvgvv+vv+vv#Eyvv)GyvvqvvQGivv9JGyvvOGLvvzvv+vv&GyvvAvv,
@MO|%9C!d}?GyRF9LGyM9QF,Gyg9O*?<Ww{\g+r.

(GyWw{16.6)C!=(H\(F,.GyQS~GyA(\+J,<{Pf(Monodraught).
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C!d}?!t{\(AGyW}U

*vv}vvwvv#!vvtvv{\vv(AGyvvWvv}vvUGyvvPj@vvAvvzvvtvv9gCyvv(GMGyvvAvvGvv}vv+vvhGyvv}vv(Fvv(OIfvvzvv)GyvvTvvavvK
Eyvv)Cj|vv(svvhOGLvvzvv,:*vvR*vvO<vvgvvOgfvvzvv)m 20,hPyvvx<vv9SvvAvvMvvOGeIvvRe|vv#G}yvv+vv9a
Gyvv]vv(Fvv+vv?<vvtvvavvQmm 30@vv"vvAvv%vv,<vvzFvv%vvRIE!vv9QI|vvZvvOQIyvvzvv]vv(A,h*vvwvv(fGyvv"vv9@vvH|vvQvvv=vv9

k
|vv#

Gy](F+#Gy}"ADQhGy}A(GRj.

C!d}?\N

q
GyJQGQI

@vgv}v{|v]vMv9JGyvJvQGQI<vTvJv>GyvJvQGQI|v#|vZvOQPjOQFv?IvQGQI|v"vMvqv]v?
h_vvQIvv%vv9<vvOQFvv?IvvQGQICfvvzvv).@vvTvvAvvMvvOeGyvvgvv}vvzvv+vv?Gyvv}vvgvv+vv9Q*vv?OGQI@vv=vvQ*vvO*vvWvvjvvzvv%vv9|vvJvvQc
vvv%vvQ<vv9Fvv,.*vvAvv~\vvjvvbSvv9Fvv{GyvvAvv=vvQ*vvOpvv+vvavvzvvuGyvvJvvQGQIpvv,|vvwvvDvvr,h|vv#Cvv~*vvAvv}vvOO\vv}vv#
GyvvOGQISvv9Ivv=vv9

k
Gyvv}vvR*vvO|vv#GyvvJvvQGQI\vv}vv#Gyvv}vv=vvMvvQsvv=vv{Cf*vvAvv~Efvv9OI\vvjvvavv&.Gyvv}vv+vvRI

Gyvv=vv+vv8vv+vv?G}Svv9Svv+vv?yvv"vvdvv~Gyvv]vvNGyvvJvvQGQj$vv,C!vv&*vvAvv~pvv+vv%vv9@vv(yvv+vvOvvv}vv+vv?Cvvv=vvQ|vv#GyvvJvvQGQI
Gyvv}vvqvv+vvOI!vvAvv+vvGvv?Gyvvwvv%vvQ<vv9AGyvv}vvTvvAvvMvvO|vv?pvv,|vv]vvMvv?Gyvv]vv9ivvb<vv9yvv}vvtvv9Q!vv?|vvhvvv}vv+vv?Gyvv(svv(O
Gyvv}vvTvvAvv%vvzvvxpvv,|vv"vvdvv(|vv9JGyvvAvvOpvv8vv?GyvvAvvtvvzvv+vvO*vv?<vv9yvvjvv9RChGyvvwvv%vvQ<vv9A.Ivv+vvE*vv}vvwvv#yvv"vvdvv9e
!}(PF,Cf*(yOKW4|#GyJQGQIGy}q+OIyw{KW1|#Gyw%Q<9AGy}TA%zw?.

Gyvv}vvZvvOQGyvv}vvgvv+vv9QjyvvzvvJvvQGQI$vv(G}QV,E:C!vv&*vv}vvwvv#GSvvAvvMvvOGeGyvv%vv(GAGyvvgvv9Oe
ChFvQ*v9fGyv}v+v9gGyvGv(pv+v?<vO*v;

k
fv"v%v9.pv,Gyv}v}vzvwv?Gyv}vAvJvOI@vwv(fOQFv?IvQGQIGyv}v+v9g

hGyvv%vv(GAGyvvGvv(pvv+vv+vv#!vvJvv(12o|vv8vv(*vv?hOQFvv?IvvQGQIGyvv%vv(GAGyvvgvv9Oe@vv=vvzvvkfvv9OI21o|vv8vv(*vv?.
*vvgvvAvv}vvOIvvGvv~GyvvAvvGvv%vv+vvRGJGyvv}vvQvvv=vv?pvv,G}!vvdvv}vv?PGJGyvv}vvZvvOQG}Q\vv,fvvzvv)GyvvJvv}vv(yvv?
Gyvv}vvAvv(svvgvv?.Ivv+vvE*vv}vvwvv#Cf@vvAvvwvv(fGyvvOGQIG}Q\vv+vv?|vv#|vvZvvqvv(pvv?Cpvvtvv+vv?|vv#G}!vv9<vv+vv>
<vgv}vuCO!v)|vtvOGQg0.6vvvvm 1.0Ch|vGv}v(fv?|v#Gyv}v=v9O:JGyvJvQGQ*v?ivzv)Vvwv{B<v9Q
Vvvv9svvv(yvvv+vvv?.h@vvv|CvvvQcvvvQhaGyvvvAvvvQ<vvv?<vvvWvvvwvvv{vvvv=vvv+vvvQfvvvzvvv)pvvvgvvv9yvvv+vvv?C!vvvdvvv}vvv?Gyvvv}vvvZvvv9OQG}Q\vvv+vvv?.
hLvvZvv(Yvv9

k
@

o
vvgvvOGyvvAvvQHGyvvGvv9pvv?GyvvQ|vvzvv+vv?PGJGyvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?Gyvv}vv"vvMvvqvv]vv?ivv+vvQ|vv"vv9Svv=vv?

y~!d}?G}pt+?.

fvvv9OI@vvvTvvvAvvvMvvvOe|vvv]vvvMvvv9JGyvvvJvvvQGQIGyvvvZvvvjvvv+vvvQIyvvv(IvvvO$vvv9yvvvAvvvOpvvv8vvv?GyvvvqvvvQGivvv9J,}f
GyvJvQGQIGyvgvdv}v)GyvAv,*v}vwv#GyvJvZv(dfvzv+v%v9yvzv}v+v9gGyvTv9Lv"v?Gyv}v"vRyv+v?<v9SvAvMvOGeC!vdv}v?
GyvvAvv=vvQ*vvOGyvvAvvtvvzvv+vvO*vv?$vv,48vvvv50o|vv8vv(*vv?.*vvAvv~hYvv{GyvvgvvO*vvO|vv#GyvvAvvGvv%vv+vvRGJGyvv}vv"vvRyvv+vv?|vvh
C!vvdvv}vv?GyvvAvvOpvv8vv?CSvvqvv{G}Q\vv+vv9J.*vv}vvwvv#yvvzvv(IvvOGJGyvvwvv=vv+vvQIGyvv}vvTvvAvvMvvO|vv?pvv,GyvvAvvavv=vv+vvtvv9J
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ivv+vvQGyvv}vv"vvRyvv+vv?E!vvAvv9L_vv9svv?@vvZvv{Eyvv)KW 130hOQFvv9JIvvQGQIyvvzvv}vv+vv9g@vvZvv{Eyvv)70o

|vvv8vvv(*vvv?.Ef@vvvZvvv}vvv+vvv~C!vvvdvvv}vvv?GyvvvAvvvOpvvv8vvv?<vvv9yvvv]vvvNGyvvvJvvvQGQj|vvv(Yvvv(apvvv,Gyvvv}vvvgvvv+vvv9Q(BS EN

15450:2007).

C!d}?GyA=Q*O<9y}+9gGyG(p+?

@vtvOeC!vdv}v?GyvAv=vQ*vO<v9yv}v+v9gGyvGv(pv+v?<vO*v;
k

|v#C!vdv}v?@vwv+v+vrGyv%v(GAGyvAv,@vTvAv%vzvx
Gyvav9sv?<vwvDv9pv?pv,Gyv}v=v9!v,G}vv=vQ.OQFv?GyvJvQGQIGyv"v}v(PFv+v?yvzv}v+v9gGyvGv(pv+v?pv,Gyv}v}vzvwv?
Gyvv}vvAvvJvvOI$vv,12o|vv8vv(*vv?,|vvhC!vv%vv9pvv,yvv"vvOffvv9OI14o|vv8vv(*vv?.h<vvgvvOGyvvJvvZvv(dfvvzvv)
Gyvv}vv(Gpvvtvv9JGyvvQSvv}vv+vv?*vv}vvwvv#GSvvAvvMvv;UGyvv}vv+vv9gGyvvGvv(pvv+vv?:SvvAvvMvvOG|vv%vv9pvv,C!vvdvv}vv?GyvvAvv=vvQ*vvO
VvvQ*vvavv?G@vvMvv9PGyvvAvvOG<vv+vvQGyvv}vv"vv9Svv=vv?yvvzvvAvvMvvzvv[|vv"vv%vv9Eyvv)Gyvv=vvJvv+vvQGJChG}!vv%vv9QCh|vv"vvdvv(|vv9J
GyvvZvvQaGyvvTvvavvJvv,ChEyvv)_vv=vvtvv9JGyvvAvvQ<vv?GyvvJvv9|vvzvv?yvvzvv}vv9A<vv9yvvJvvtvv#OGLvv{G}QV.Gyvv"vvdvv9e
Gyvv}vvTvvAvvMvvOepvv,|vv=vv"vv)|vvGvvzvvU!vv(GH<vv(Q@vvwvv+vv(yvv+vvU(Portcullis House)pvv,hSvvAvv}vv"vvTvvAvvQ
*vvTvvAvvMvvOe<vv8vvQ*vv#<vvgvv}vvum 150pvv,Gyvvavv=vvtvv?Gyvvavv=vvWvv(Q*vv?GyvvJvv9|vvzvv?yvvzvv}vv9A.Ivv+vvE@ovvTvvAvvMvvzvv[
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Part 1: 2005 Design requirements.

Part 2: 2006 Design requirements for small wind turbines.

BS EN 61646: 2008 Thin-film terrestrial photovoltaic (PV) modules. Design,
qualification and type approval.

BS EN 61730 Photovoltaic (PV) module safety qualification:

Part 1: 2007 Requirements for construction.
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Part 2: 2007 Requirements for testing.

DDIEC/TS 61836: 2007 Solar photovoltaic energy systems. Terms, definitions
and symbols.

BUILDING RESEARCH ESTABLISHMENT

PUBLICATIONS

BRE Digests

BRE Digest 438: 1999 Photovoltaics integration into buildings.

BRE Digest 446: 2000 Assessing environmental impacts of construction:
industry consensus, BREAM and UK ecopoints.

BRE Digest 452: 2000 Whole life-cycle costing and life-cycle assessment for
sustainable building design.

BRE Digest 457: 2001 The carbon performance rating for offices.

BRE Digest 486: 2004 Reducing the effects of climate change by roof design.

BRE Digest 489: 2004 Wind loads on roof-based photovoltaic systems.

BRE Digest 495: 2005 Mechanical installation of roof-mounted photovoltaic
systems.

BRE Digest 499: 2006 Designing roofs for climate change. Modifications to
good practice guidance.

BRE Information papers

BRE IP 15/98 Water conservation.

BRE IP 13/00 Green buildings revisited (Parts 1 and 2).

BRE IP 17/00 Advanced technologies for 21st century building services.

BRE IP 5/01 Solar energy in urban areas.

BRE IP 3/03 Dynamic insulation for energy saving and comfort.

BRE IP 13/03 Sustainable buildings (Parts 1-4).

BRE IP 10/04 Whole life value: sustainable design in the built environment.

BRE IP 15/05 The scope for reducing carbon emissions from housing.

BRE IP 16/05 Domestic energy use and carbon emissions. Scenarios to 2050.

BRE IP 6/06 Balanced value for sustainable procurement.

BRE IP 2/07 SBEM for non-domestic buildings.

BRE IP 4/07 Environmental weightings. Their use in the environmental
assessment of construction products.

BRE IP 1/08 The price of sustainable schools.

BRE IP 2/08 New build and refurbishment in the Sustainable Communities
Plan.

BRE IP 3/08 Delivering sustainable objectives through planning.

BRE IP 4/08 Micro-wind turbines on house roofs.
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BRE IP 9/08 Applying the code for sustainable homes on the BRE Innovation
Park (Parts 1-4).

BRE IP 12/08 An introduction to PassivHaus.

BRE IP 14/08 An introduction to intelligent buildings (Parts 1 and 2).

BRE IP 3/09 Lessons learned from the Barratt green house. Delivering a zero
carbon home using innovative concrete systems.

BRE Good building guide

BRE GBG 63: 2004 Climate change.

BRE Good practice guide

(Building Research Energy Conservation Support Unit [BRECSU])

GPG 287: 2000 Design teams guide to environmentally smart buildings: energy-
efficient options for new and refurbished offices.

BRE Reports

Report 370: 1999 BRE methodology for environmental profiles of construction
materials, components and buildings.

Report 431: 2001 Cooling buildings in London.

Report FB 17: 2007 Micro-wind turbines in urban environments.

Report FB 18: 2008 Siting micro-wind turbines on house roofs.

ADVISORY ORGANISATIONS

British Wind Energy Association, Renewable Energy House, 1 Aztec Row,
Berners Road, London N1 0PW, UK (020 7689 1960).

Centre for Alternative Technologies, Machynlleth, Powys SY20 9AZ, UK
(01654 705950).

Heat Pump Association, 2 Waltham Court, Milley Lane, Hare Hatch, Reading,
Berkshire RG10 9TH, UK (0118 940 3416).

Renewable Energy Association, 17 Waterloo Place, London SW1Y 4AR, UK
(020 7747 1830).

Solar Trade Association,National Energy Centre, Davy Avenue, Knowlhill,
Milton Keynes MK5 8NG, UK (01908 442290).

UK Rainwater Harvesting Association, Business Centre, Rio Drive, Colling-
ham, Newark, Nottinghamshire NG23 7NB, UK (01636 894900).
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17

G9QuGOG9?T^TZhG9QKXOIG9@bh=d

|tO|?

Ef
q

EOQGcGyvvvavvv=vvv+vvvgvvv?Gyvvv}vvvJvvvOhOIyvvvzvvv}vvv(GQOpvvv,Gyvvvgvvv9yvvv~hBCvvv9QG:IvvvAvvv=vvv9SGyvvvJvvvQGQj

[GyvOpv+v8v?]Gyv"v9@vH|v#G:!v=vgv9Cv9JGyv}vAvRG*vOI<v9SvAv}vQGQyvDv9!v,ChvvTv+vOGyvwvQ<v(fsvOVvGqvgvB
GyvvAvvqvvwvv+vvQpvv,Efvv9OIGyvvAvvOh*vvQpvv,fvv}vvzvv+vv?GyvvAvvWvv+vv+vvOyvvzvvgvvO*vvO|vv#Gyvv"vvqvv9*vv9JGyvv"vv9@vvGvv?<vvwvv}vv+vv9J
vv=v+vQI,hGyvAv,*vAv~Iv9yv+v9

k
IvQsv%v9ChOpv"v%v9pv,Gyv}vwv=v9J.@vAv]v}v#$vPgGyv}v(GOGyv=v;SvAv+vx

hCyv(GMGyvwvQ@v(fhGyvtvXhGyv(QbhG _v9QGJ.pv,Iv+v#:@vRGd<vgv̂Gyv}v"vAvGv9J|vgv9OI
GyvAvOh*vQpv,_v(QGyvAvGvQ<v?pv{fGyv=vgv̂G6LvQCYv=vKG6f*vgvO|v#|v(GOGyv=v"v9AGyv}vgv+v9Q*v?.
@vvAvv]vvKFvvzvv+vv9

k
E|vvwvv9!vv+vv?Efvv9OIGSvvAvvMvvOGe|vv(GOGyvv=vv"vv9Apvv,Gyvv}vv=vv"vv)GyvvTvv9<vvuyvv}vvQvvvRG}QVpvv,

Oh!vvvvwvvvv9SvvvvAvvvvQhGyvvvvPj@vvvv~<vvvv"vvvv9Dg<vvvv9SvvvvAvvvvMvvvvOGeGyvvvvgvvvvO*vvvvO|vvvv#Gyvvvv}vvvv"vvvvAvvvvGvvvv9J|vvvvgvvvv9OIGyvvvvAvvvvOh*vvvvQ
hGyv}vTvAvZvzvJv?,hGyvAv,@vAv]v}qv#GyvMvQSv9!v?Gyv}vwvTvQIhCfv}vOIGyv%v(G@vrhGyvRFv9Lh|vWvgv9J

GyAOp8?(GyWw{17.1).

<9:JGytX

*vAv~E!vAv9L<v9:JGyvtvX<vwv}v+v9Jvv=v+vQIpv,Gyv=vzvOGfGyv}v}vwv"v"v?RQGfv+v9
k

vv}v"vAvHCv9!v(j
yvJvZv9OhOQGSv?GyvJv=v(HByv+v9

k
,Gyv=v9:JGyvAvtvzv+vO*v?Gyv}vTvAvav+vzv?,hGyvAv,$v,QLv+vZv?GyvDv}v#

h*v}vwv#GyvAvgv9|v{|vgv%v9|v#sv=v{G}pvQGO@vwv(f|v"v9Sv=v?yvzv=v"v9A.Gyv=v9:JG}Svav(G!v+v?Gyvwv=v+vQI
hGyvv}vvTvvAvvavv+vvzvv?Gyvvwvv=vv+vvQIFvvOG

k
hGyvvAvv,@vvJvvAvv9LEyvv)Qpvvh|vv+vvwvv9!vv+vvwvv,@vvwvv(fCsvv{pvv9FvvOIpvv,Gyvv=vv"vv9A

hyvv#@ovvOQS$vv"vv9.*vvAvv~qE!vvAvv9LGyvv=vv9:JGyvv}vvgvv+vv9Q*vv?(PGJG}<vvgvv9OGyvv"vv}vv(PFvv+vv?330 x 530 x

mm 1050)\vv}vv#Byvv?@vvWvvwvv+vv{Gyvv=vv9:J,hPyvvx<vv]vvjvvbvvv}vv+vv9J|vv#GyvvtvvXyvvAvvWvvwvv+vv{
Qsv9Fvu<vTv}v9vv?mm 100@vtvQ*v=v9

k
.h|v#Cv~@vGv}qvh$vPgGyvQsv9Fvufvzv)_v(dGyv=v9yv?GyvAv,*vAv~
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<vgvOPyvxQ<vav%v9Ch@v(|v9@v+vwv+v9
k

fv9OI<v(GSvav?Iv=vzv+v#|v#Gyv=v(yv,<vQh<v+vzv+v#.|v#Gyv}vJvAv~Cf
*vvwvv(f$vv"vv9c@vvqvv9hJpvv,Gyvvavv(d,vvv}vv9@vvwvv(fGyvv"vv%vv9*vv9J|vvTvvAvvO*vvQI<vvgvv̂GyvvWvv,A.h|vv#
CFv{Cfv}v9dGyv=v"v9A*vGv>Cf@vwv(fGyv=v9:J|v]vjv(_v?<vWvwv{Fv+vOfv"vO@vZv"v+vgv%v9hFv9pv?
(<vvvQ_vvv(<vvv?Cfvvvdvvv}vvv+vvv?20%)yvvv}vvv"vvvh!vvv}vvv(Gyvvvgvvvqvvv#hGyvvvqvvvavvvQ*vvv9J,h<vvvzO!vvv)vvvv}vvv+vvv?|vvv}vvvwvvv"vvv?|vvv#
GyJ=(HGy}A=t+?GyA,sO@GPHGyt(GQV.

(GyvvWvvwvv{17.1)|vvv(GO|vvvgvvv9OIGyvvvAvvvOh*vvvQvvvv|vvvQvvvvRGC|EvvvQGJpvvv,GC=vvv"vvv)GyvvvTvvv9<vvvuCQvvvvRG}QV,Oh!vvvwvvv9SvvvAvvvQ
(Doncaster).GCg}9Q*(f:(Bill Dunster Architects).GyZ(QI:<{Pf(Nick Riley).

fvv"vvO@vvWvv+vv+vvOGyvv}vv=vv9!vv,*vvAvv~q@vvwvvO*vvUGyvv=vv9:JhhFvv%vv%vv9G}vvv=vvQEyvv)G}Svvqvv{,<vvJvv+vvE
*vvwvv(fG@vvGvv9gCyvv+vv9aGyvvtvvXCpvvtvv+vv9

k
pvv,Vvvwvv{fvv9e.pvvqvv,|vvTvvAvv(iGyvvavv9<vvuG}Q\vv,*vvGvv>

Ivv}vv9*vv?<vv9:JGyvvtvvX|vv#@vvZvv9fvvOGyvvQ_vv(<vv?h|vv#CjGIvvAvv}vv9dyvvAvvWvv=vvgvv%vv9<vv9yvv}vv+vv9gGyvvTvvavvJvv+vv?.
vvvv}vvv9*vvvGvvv>GSvvvAvvvMvvvOGeVvvv=vvvwvvv?pvvv(:P*vvv?yvvvzvvvJvvv}vvv9*vvv?|vvv#Gyvvvtvvv(GQV.*vvvGvvv>Q<vvvbGyvvv=vvv9:J
Gyv}vAvGv9hQI<vWvwv{sv(j|vh<vgv]v%v9yv]v}v9fGSvAvtvQGQ$v9hyvzvAvtvzv+v{|v#$v=v(_v%v9@vJvB@vzCv+vQ
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GyvJv}v(:JCCv"v9ApvAvQIGyvAvWv+v+vOh<vgvO$v9.*vAv~fv9OI@vz|v+v#Gyv=v9:J<v(GSvav?|vTv9|v+vQ|vgvO!v+v?
vvv=vv+vvQIChsvv]vv=vv9f|vv#LvvWvv>Gyvv=vv"vvOb,h*vv}vvwvv#QVvv%vv9<vv9yvv}vv=vv+vvOGJGyvvJvvWvvQ*vv? fvvavv9Fvv%vv9
Iv}v9*v?E\v9pv+v?.h|v#Gyv}v"v9Sv>@vzv+v+vUGyvGv%v?GyvMv9QFv+v?<v9yvwvzvU|vhChGyvZvzvZv9dfvzv)
Vvv=vvx|vvgvvO!vv,}!vv%vv9|vvQ!vv?hPG@vv+vv?GyvvAvvQ|vv~h@vvAvv"vvqvvUyvv}vv"vvh@vvQGvvv~GyvvQ_vv(<vv?Gyvv}vvJvvZvv(QI.Ch
<vvO:

k
fvv#Pyvvx*vv}vvwvv#GSvvAvvMvvOGehGb|vvavvQj|vvqvvZvv(dfvv#Gyvv(Fvv&GyvvMvv9QFvv,yvvzvv=vv9:J.

h*vAv~EvvTv9A<v9:JGyvtvX|v#GyvGv%v?GyvOGLvzv+v?<v9yvav+v"v?GyvGvZv+v?fvzv)Vv=vx|vgvO!v,.vv}v9
Cf|v#Gyv}v}vwv#EIvOGKpvAvJv9Jpv,<v"v+v?<v9:JGyvtvX<v9SvAvMvOGeE_v9QGJLvWv=v+v?,E:
C!vv&*vvGvv>Gyvvtvv+vv9e<vvAvvqvv9Yvv+vv{Osvv+vvtvv?yvv}vv"vvh@vvjvvzvvjvv{Gyvv}vv9Apvv,$vvPgG}|vv9vvv#.EP*vvAvv~Svv"vvO
G}Svvvtvvvrfvvv9OIfvvvzvvv)Cyvvv(GMFvvvOGQ*vvv?LvvvWvvv=vvv+vvv?|vvvDvvv=vvvAvvv?fvvvzvvv)Gyvvv=vvv9:JGyvvvgvvvzvvv(*vvv?|vvv#CFvvv{
G:SvAvtvQGQ.yvPGsvO@v~<v"v9AFvOGQIv9|v{|v#<v9:JGyvtvX<v9Q@vqv9Y_v9<vtv+v#pv,Gyv}v}vzvwv?
Gy}AJOI<}g9|{E!q9PIQGQjU*T9hj0.13 W/m2k.

Cvvv}vvv?_vvvQ*vvvtvvv?<vvvO*vvvzvvv?:SvvvAvvvMvvvOGe<vvv9:JGyvvvtvvvXGyvvvJvvv9|vvvzvvv?,$vvv,<vvv"vvv9AE_vvv9QGJ|vvv#
GyvvMvvWvv>ChGyvvqvv(:P@vvAvv(\vvhOGLvvzvv%vv9Gyvv=vv9:JvvvJvvWvv(Ifvv9Ryvv?(GyvvWvvwvv{17.2).|vvhCf

LvvvavvvQGyvvvJvvvQ*vvvu*vvvwvvv(fsvvv9Fvvv}vvv9
k

Lvvv;dfvvv}vvvzvvv+vvv?GyvvvAvvvWvvv+vvv+vvvO<vvv=vvv9:JGyvvvtvvvX,pvvv{fG vvvvTvvv9AGJ

GyvvOGLvvzvv+vv?hGyvvMvv9QFvv+vv?ivv+vvQGyvvtvv9<vvzvv?yvv5IvvAvvQGbhvvvPyvvxGyvvavv=vv+vvgvv?Gyvv}vvAvvQGYvv?yvvzvvtvvX*vvGvvgvv;f
Gyvv}vv=vv"vv)Gyvv}vvwvvAvv}vv{|vvtvv9h|vv9

k
yvvzvvJvvQ*vvu.(Gyvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?yvv=vv9yvv?GyvvtvvX@vvTvv9hj@vvtvvQ*vv=vv9

k
0.050

W/mK).

GywQ@(f

@vvvvv=vvvvv+vvvvv#ivvvvvQaGyvvvvvZvvvvvrGyvvvvv}vvvvvZvvvvv"vvvvv(fvvvvv?|vvvvv#GyvvvvvwvvvvvQ@vvvvv(fpvvvvv,|vvvvvOQSvvvvv?h*vvvvvTvvvvvAvvvvv=vvvvv(Qh
(Westborough)pvvv,ESvvvwvvvU(Essex)(GyvvvWvvvwvvv{17.3)C|vvvwvvv9!vvv+vvv?$vvvPGGyvvv}vvv"vvvAvvvHGyvvv}vvvgvvv9O

@vvvOh*vvvQgfvvvzvvv)!vvvavvv9bhGSvvvhvvvv}vvv9OI<vvv"vvv9A|vvvqvvv+vvvOI.h@
o
vvvWvvvwvvv{G}yvvv(GMGyvvv}vvvTvvvavvvJvvv?Gyvvv}vvvQvvvv=vvv?

hG}!9<+>$+w{$PGGy}=")hGyPj|#Gy}A(shCf*Ohe20f9|9

k
.

Lvv;dfvv}vvzvv+vv?Efvv9OIGyvvAvvOh*vvQ*vvAvv~@vvtvvavv+vvhhQbhvvvQ@vv(fGyvv"vvqvv9*vv9Jh@vvJvv(*vvzvv%vv9Eyvv)
fvGv+v"v?hQsv+v?,$v,fv=v9QIfv#|vgvzvu|v#Cyv+v9aGyvTv+vzv(yv(R\v}v#Gyv}v9A.h@vTv+v{GyvgvGv+v"v?
fvvzvv)Svv+vvQ!vv9svv{pvvAvvGvvqvvr|vv#Gyvv}vv9AGyvvRGFvvOh@vv]vvjvvb|vv}vv9*vv|Oj@vvzvv=vvOG}yvv+vv9a|vvh<vvgvv]vv%vv9
|vvWvvwvvzvv?yvvqvv9pvv?_vv(*vvzvv?|vv#Gyvv(Qb.Ivv+vvE*vvAvv~@vvWvvwvv+vv{Cyvv(GMGyvvwvvQ@vv(fGyvv}vvTvvavvJvv?<vvzvvZvvu
_vv=vvtvv9J|vvAvvAvv9<vvgvv?|vv#Gyvv(Qb|vvh<vvgvv]vv%vv9.h*vvAvv~@vvZvv"vv+vvhG}!vv9<vv+vv>|vv#fvvOI_vv=vvtvv9J|vv#
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Gyv(QbGyv}vzvqv(pv?<vWvwv{IvzvRh!v,fvzv)C!v=v(H|vgvO!v,Pjsv+v9S|v"v9Sv>,*vTvAvMvOepv,
Gyvv=vvOG*vv?vvv}vvWvvwvv{h*vvwvv(fGyvv;YvvuGyvv}vvTvvAvvMvvOe$vv(Gyvv"qvvWnvv9AChYvv}vvkGyvvvvvv(PVA).h*vv}vvwvv#
Cf@vvwvv(f_vv=vvtvvAvv9Gyvv(QbG}hyvv)hG}Lvv+vvQI|vv#!vv(fvv+vv?|vvMvvAvvzvvqvv?,vvvzf@vvwvv(!vv9fvvzvv)Svv=vv+vv{
Gyv}vDv9d|vWvQ<vAv+v#Ch|vzv(!vAv+v# fvav9AG !v%v9AGyv}vavzv(HyvzvTvavK.pv,Iv9yv?|v=v"v)|vOQSv?
h*vvTvvAvv=vv(Qhvvv9!vvBGyvv}vvtvv9_vvhGyvv}vvTvvavvJvv?fvv=vv9QIfvv#Cyvv(GM|vvQvvv=vv?@vvAvvzyvvr|vv#fvvOI_vv=vvtvv9J
|v#GyvwvQ@v(fGyv}vTvavKh_v=vtv9JOGLvzv+v?fvzv)Vvwv{Lv;*v9Gyv"vJv{h|vJv9_v?<v{_v9QGJ|v#
GyvvMvvWvv>yvvAvvTvv%vv+vv{@vvDvv=vv+vvBGyvv(IvvOGJ|vvh<vvgvv]vv%vv9.@vv~Q<vvbCyvv(GMGyvvGvvOQGfhG}Svvtvvr
Gy}AG9hQI|h<g]%9yAz|+#GyZ;<?Gyg9|?yz="+?.

(GyWw{17.2)<9:JGytXp,GyAW++O.GCg}9Q*(fhGyZ(QI:(Sarah Wigglesworth Architects).
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(GyvvWvvwvv{17.3)ivvvQaYvvvr|vvvZvvv"vvv(fvvv?|vvv#GyvvvwvvvQ@vvv(fvvvv|vvvOQSvvv?h*vvvTvvvAvvv=vvv(Qh(Westborough),ESvvvwvvvU

(Essex).GC%vvvv"vvvvOSvvvv(f:.(Cottrell + Vermeulen)GCgvvvv}vvvv9Q*vvvv(f(Buro Happold).GyvvvvZvvvv(QI:Ivvvvtvvvv(b
Gya=9f?.(Adam Wilson/Buro Happold)

GyMZ9F[

EfGyvwvQ@v(f,|vDv{GyvMvWv>,sv9<v{yv;IvAvQGbh*v}vwv#|vgv9yvGvAv&yvAvJvTv+v#COGFv&CCv"v9A
GyvvJvvQ*vvu,Lvv9Yvv?pvv+vv}vv9*vvAvvgvvzvvu<vv9LvvAvv=vv9QG:!vvAvvWvv9QGyvvTvvavvJvv,yvvzvv%vv>.E:Cf<vvgvv̂Gyvv}vv(GO
Gyvv}vv|LvvQIyvvzvvJvvQ*vvu@vvgvvAvv=vvQivv+vvQYvvO*vvtvv?yvvzvv=vv+vv8vv?h*vvGvv>@vvGvv"vv=vv%vv9EPGvvv9!vvBGyvv}vv9OISvv+vvgvv9O
@Oh*Q$9:It9

k
.

@vvAvvzCvvQGyvv}vvAvv9!vv?Gyvv=vv"vv+vv(*vv?yvvzvvwvvQ@vv(f<vvWvvwvv{vvv=vv+vvQ<vv9yvv}vv9A.pvv9yvvwvvQ@vv(f*vv}vvAvv[GyvvQ_vv(<vv?|vv#
Gyvv%vv(GA,hIvvAvv)yvv(@vv}vvB|vvgvv9yvvGvvAvv&<vvWvvwvv{Lvv9UCCvv"vv9A@vvZvv"vv+vvgvv&pvv{!vv&Svv+vv}vvAvv[GyvvQ_vv(<vv?
<vvvTvvv%vvv(yvvv?.h<vvv9yvvvAvvv9yvvv,pvvv}vvv#Gyvvv]vvvQhQjIvvv}vvv9*vvvAvvv&|vvv#Gyvvv%vvv(GAGyvvvQ_vvv>GyvvvOGpvvvr\vvv}vvv#Gyvvv}vvv=vvv"vvv)
<vv9SvvAvvMvvOGeivvWvv9AvvvAvv+vv~,hIvv}vv9*vvAvv&Lvv9QFvv+vv9

k
|vv#Gyvv}vvavvQ<vv9SvvAvvMvvOGeivvWvv9A*vvTvv}vvK<vv9yvvAvv"vvqvvU

pv+v}v"vhGIvAv=v9SGyvQ_v(<v?pv,GyvqvQGiv9J.pvqv,|v=v"v)|vOQSv?h*vTvAv=v(Qh@v}vBIv}v9*v?GyvjvWv9A
Gyvv=vv;SvvAvv+vvwvv,GyvvOGLvvzvv,<vvavv=vvtvv?E\vv9pvv+vv?|vv#GyvvwvvQ@vv(f<vvTvv}vv9vvv?mm 1,<vv+vv"vv}vv9@vv}vvB@vvjvvavv+vv?
GyjW9AGyM9QF,<zy(GM|#G}y+9aGy}AQG<a?<9 S}"ByzJ}9*?|#GyJQ*uhGy}aQ.
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GyvwvQ@v(f$v(fvzv)G}QFvKfvQ\v?yvzvAvgvqv#h$vGv(eGyvJvWvQGJ.h*v}vwv#|v"vhPyvx
<vv9yvv}vvgvv9yvvGvv?<vv}vv"vvAvvGvv9JGyvv=vv(Qhf,E:CfPyvvxSvv+vv|CvvQSvvzvv=vv+vv9

k
fvvzvv)E|vvwvv9!vv+vv?Efvv9OI@vvOh*vvQg.

<vv}vv9CfGyvvwvvQ@vv(f$vv(|vv9OI|vvgvv9OIGyvvAvvOh*vvQpvv{!vv&*vvJvvAvv(jfvvzvv)svvzvv+vv{|vv#Gyvvavv9svv?Gyvv}vvAvv]vv}vv"vv?
p+&hyPG*}w#GfA=9QgCL]Q<Ww{VQf,.

GyAW++O<9yAQGHGy}O|(ch<9yz
w
=#

*ovvgvvOqGyvvAvvWvv+vv+vvO<vv9yvvAvvQGH$vv(CIvvOCsvvOeCVvvwvv9dGyvv=vv"vv9AGyvvPjsvv9e<vv&G !vvTvv9f.@vv(FvvO
G}<vvv"vvv+vvv?|vvv#GyvvvAvvvQGHGyvvv}vvvO|vvv(cpvvv,|vvvgvvvdvvv~Gyvvv=vvvzvvvOGfhsvvvOOG|vvvByvvv}vvv8vvv9JGyvvvTvvv"vvv+vvv#.Gyvvv}vvv9OI
Gyvv}vvDvv9yvv+vv?$vv,fvv=vv9QIfvv#|vvR*vvHFvv+vvOGyvvAvvOQL|vv#Gyvv=vvJvv[hGyvvQ|vv{hGyvvTvv+vvzvvBh!vv(Gfvv~
GyvZvzvZv9d.vv}v9*vGv>Cf*vwv(fGyv}vJvAv(i|v#GyvZvzvZv9dvv9pv+v9

k
yv+vAvZvQavvQG<vbpvgv9d,

hyvwv#OhfR*v9OI@vTv=v>IvQvv9Jvv=v+vQI!vAv+vGv?GyvQ_v(<v?Ch@vWvtvuGyv}v=v"v)Gyv}vwvAv}v{.pvqv,
|vv=vv9!vv,GyvvAvvQGHGyvv}vvO|vv(cGyvvJvvO*vvDvv?ivv9yvv=vv9

k
|vv9@vvAvv~E\vv9pvv?G Svv}vv"vvBGyvv=vv(Q@vv;!vvOjvvvQG<vvb

yAJT+#@}9SxGyMza?GyAQG<+?Gy}TAtQI.

pvv,<vv"vv)GyvvAvvQGHGyvv}vvO|vv(c*vvAvv~h\vvhGyvvMvvzvvavv?fvvzvv)_vv=vvtvv9J<vvgvv}vvu*vvTvv9hjfvv9OI
100vvvv150mm\v}v#Gyvtv9yv>GyvZvzv>h@vOcEyv)G}Svqv{<vtv(Ipv+v"vAvHfv#PyvxIvAv}v9

k

<vvgvv̂GyvvAvvqvv9hJpvv,GyvvwvvDvv9pvv?|vv9<vv+vv#Cfvvzvv)hCSvvqvv{vvv{Ryvvtvv?yvvzvvtvv9yvv>(Lift).*vvGvv>Cf
*w(fGyQUv9p+9

k
yAz|+#|A9!?F+OIhE!%9AkC|zU.

pvvvAvvvJvvv9JGyvvv"vvv(GpvvvPhG}<vvv(GH*vvvGvvv>C:@vvvR*vvvOfvvv#CvvvzvvvEGyvvvavvv(dGyvvvwvvvzvvv,}jFvvvOGQ
yvv]vv}vv9fG:SvvAvvtvvQGQGyvv=vv"vv+vv(j.*vvGvv>Cf@vvwvv(fGyvvgvvAvv=vv9J|vvAvv+vv"vv?<vv}vv9pvv+vv&Gyvvwvv9pvv+vv?yvvAvvJvv}vv{
GyvvJvv}vv(:JGyvvTvv9vvv"vv?,hvvvPyvvxOcGyvvavv=vvtvv9JGyvv;Ivvtvv?|vv#GyvvAvvQGH.*vvAvv(Fvv>@vvz|vv+vv#yvv%vv9
<vav(dmm 300vvJvOCO!v)fv"vOvv{_vQa.h|v#Gyv]vQhQjh\vhYvqv+vJv?LvWv=v+v?Ch
Yvv=vv?LvvQSvv9!vv+vv?|vvTvvzvvJvv?pvv,Cfvvzvv)GyvvGvvOGQ<vvWvvwvv{|vvMvvqvv,\vv}vv#GyvvRyvvtvv?Gyvvgvvzvv(*vv?hPyvvx
yvvAvv(R*vvhG}Ivv}vv9d|vv#$vv+vvwvv{GyvvTvvtvvr.*vvGvv>Cf*vv"vvqvvPGyvvAvvtvv9AGyvvGvvOQGf<vv9yvvTvvtvvrhpvvu
@vvqvvZvv+vv;J@vv]vv}vv#Gyvv(svv9*vv?Gyvv}vv"vv9Svv=vv?yvvzvvGvvOQGf,hGyvvAvv,@ovvavvzvv)fvv9OI<vvgvvOI_vv=vvtvv9J|vv#
ivTv(dGyvwvzvUhGyv}v9AyvJv}v9*vAv%v9.yvAvJvtv+vuGyv}vAvavzv=v9JGyvJvQGQ*v?:VvAvQG_v9JGyv=v"v9A*v"v=vjv,
@vvvz|vvv+vvv#Svvv}vvv9vvvv?@vvvR*vvvOfvvv#mm 700yvvvzvvvGvvvOGQ(Gyvvv"vvv9svvvzvvv+vvv?GyvvvJvvvQGQ*vvv?yvvvzvvvAvvvQGH$vvv,fvvv9OIpvvv,
Gyvvv}vvvGvvv9d0.8vvvvW/mK 1.5).yvvvtvvvO@vvv~GSvvvAvvvMvvvOGeGyvvvAvvvQGHGyvvv}vvvO|vvv(cpvvv,Gyvvv=vvv"vvv9A|vvv#svvv=vvv{
VvvvvQvvvvv?<vvvv+vvvv(Qh$vvvv9<vvvv(yvvvvO(Buro Happold)pvvvv,|vvvvWvvvvQhYE*vvvvOf(Eden)pvvvv,vvvvv(Q!vvvv(hd,
hvvPyvxpv,|v=v"v)|vQvvRGyvAvwv"v(yv(Fv+v9Gyv=vO*vzv?pv,|v9vv+v"vzvE<v(*vR(Machynlleth, Powys)
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I+Ev9!BGyGOQGfGyJ9|z?yzTtr|#GyAQGHGy}O|(c<9Q@q9Ym 7.2.

*vvMvvAvvzvvrGyvv=vv"vv9A<vv9yvvzvv=vv#fvv#GyvvAvvQGHGyvv}vvO|vv(c<vvzfGyvvavv+vv#*vv}vvRL|vvhGyvvtvvXChCyvv+vv9a
GyvwvAv9f.pv,GyvavQ*vtv?GyvAvtvzv+vO*v?*vAv~pvQO_v=vtv?|v#GyvZvzvZv9dGyv}vJvQhKFv+vOG

k
<vgv}vumm

100fvvzvv)pvvQGTQsvv+vvu|vv#GyvvtvvX;*vv]vv9aGyvv}vv9Ah_vv=vvtvv?Cvv9!vv+vv?|vv#GyvvtvvX<vvTvv}vv9vvv?Cvvv=vvQ.
*vvAvv~OfvvUGyvv}vvR*vvHyvv+vvZvv=vvK|vvAvvGvv9!vvTvv9

k
<vvOQFvv?|vvgvvtvv(yvv?.h*ovvgvvOYvvzvvZvv9d|vv"vvavvtvv?O*vvqvv(f

(Devon)|vDv9yv,yv%vPgGyvgv}vzv+v?}!v&|vAvOQLFv+vOG
k

h<v}vGv9dhGSvh|v#|vtv9Sv9JGyvJv=v+v=v9J
|vv#GyvvJvvZvv(*vv9JGyvvMvvWvv"vv?|vvQhQG

k
<vv9yvvQ|vv{Gyvv"vv9fvv~hIvvAvv)GyvvZvvzvvZvv9dGyvvMvvWvv#.yvvavv+vv#|vv"vvavvtvv?

O*vvqvv(f@vv}vvOOh@vvtvvzvv[|vv"vvMvvqvv]vv+vv#,hyvv(:PyvvxyvvJvvOCvvB@vvWvvtvvtvv9Jpvv,Gyvv=vv"vv+vv?Gyvv}vvwvvAvv}vvzvv?.
Lv;dfv}vzv+v?GyvAvWv+v+vO*vAv~Oc|vR*vHGyvZvzvZv9dhGyvtvX|vh<vgv]v%v}v9Iv+vE*vTvAv"vOGfpv,
G}Svvvqvvv{Eyvvv)svvv9fvvvOI|vvv#G}IvvvGvvv9Q:@vvvtvvv{Svvv}vvv9vvvvAvvv%vvv9fvvv#mm 450.*vvv}vvvwvvv#E!vvvGvvv9R
@vvZvv9|vv+vv~IvvQIGyvvWvvwvv{OhfGSvvAvvMvvOGeGyvvtvv9yvv>.yvvtvvOvvv9f$vvPGGyvv"vv(Y|vv#Gyvv=vv"vv9AVvv9Fvvgvv9

k
pvv,

GyvvgvvO*vvO|vv#Gyvv}vv"vv9_vvupvv,Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOIh:*vvRGdGyvvgvvO*vvO|vv#|vv=vv9!vv,Gyvvzvv=vv#GyvvtvvO*vv}vv?
|vv(Fvv(OG

k
IvvAvv)G6fpvv,|vv"vvavvtvv?O*vvqvv(f.h@vv|OjGyvvwvvAvvzvv?GyvvJvvQGQ*vv?}<vv"vv+vv?Gyvvzvv=vv#:SvvAvvtvvQGQ

GyvAvjv+vQGJGyvqvZvzv+v?,|v}v9*vTv9fvOfvzv)E<vtv9AGyvJv+vRGyvOGLvzv,<v9QOG
k

pv,GyvZv+vrhOGpv8v9
k

pv,
GyvvvWvvvAvvv9A.vvvv}vvv9*vvvGvvv>Cf*vvvwvvv(fG !vvv%vvv9AGyvvvMvvv9QFvvv,|vvv#_vvv+vvv"vvv?GyvvvwvvvzvvvU<vvvO:

k
fvvv#_vvv+vvv"vvv?

G:Sv}v"vBGyv=v(Q@v;!vOj,GyvAv,@vAvWvtvuCh@vAvwvTvQSv9|vJv?yv}v+v9gGyv}vavQ<v9LvAvQGbGyvGvOGQ.
vv}v9$v(GyvJv9dpv,G}<v"v+v?|v#GyvAvQGHGyv}vO|v(cpv{f!vtv9WGyvAvtv9AG}SvavK|vhGyvGvOQGf
*G>Cf@w(ff}+t?<}9p+&Gywq9*?yJ}9*?GyGOQGf|#GydQhaGyG(*?GyZg=?.

"|v"vRdGyvJvwv9*v9J"(The House for Stories)GyvPjYv}v}v&@v(!v(|v+vQGj(Tono

Mirai)pvv,|vvQvvvR<vvzvv+vvOpvv9(Bleddfa)yvvzvvqvv"vv(fpvv,<vv(*vvR(Powys)pvv,h*vvzvvR(Wales)@vv~

<vv"vv9Dg|vv#Gyvvavv+vv#hGyvvtvvX.h$vvPGGyvv}vv=vv"vv)GyvvPjs
o
vvZvvO<vv&Cf*vvwvv(f|vvwvv9!vv9

k
$vv9OFvv9

k
yvvzvvAvvz|vv{

hGyvAvMv+v{*vtvhFvRFv+v9
k

@vJvBG}QVhyvwv"v&*vMvQL|v#G}QVfvzv)Vvwv{yv(yv>Fv}v+v{
v}9p,GyWw{17.4.

G}<"+?Gy}J}+?<9yAQGH

@vvgvvQqaG}<vv"vv+vv?Gyvv}vvJvv}vv+vv?<vv9yvvAvvQGH,<vv}vv9pvv+vv%vv9Gyvv}vv"vv9Rd,<vvz!vv%vv9@vvzvvxGyvvAvv,*vvwvv(fpvv+vv%vv9
GyvTvtvrh<vgv̂GyvGv(G!v>|vjvav9I<v9yvAvQGH.@

o
vJvTqv#R*v9OIfv}vuGyvjvav9AGyvAvQG<v,|v#G}OGA

GyvvJvvQGQjhyvvwvv#*vvGvv>|vv(GR!vv?Pyvvx|vvhGyvvR*vv9OIGyvv}vvavvzvv(<vv?pvv,Gyvv}vvAvv9!vv?Gyvv=vv"vv+vv(*vv?.fvv9OI
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@vwv(fGyvTv}v9vv?Gyv}v"v9Sv=v?yvzvjvav9AGyvAvQG<v,400vvvv450mm,h*vAv~qfv9OIIv}v{$vPGGyv(Rf
|vv#Gyvv}vv9OI<vv(GSvvavv?Gyvv=vv"vv)GyvvMvvQSvv9!vv+vv?ChGyvvJvvGvvQ*vv?.*vvgvvOqfvvRdGyvv}vv9AC|vvQG

k
CSvv9Svv+vv9

k
pvv,

GyAZ}+~h$(*Aaz>@ZQ*rSaKG}QVhGSAMOGeG}iW+?Gy}TzJ?.

(GyvvWvvwvv{17.4)<vv"vv9A|vv#Gyvvavv_hGyvvtvvXvvvv|vv"vvRdGAvvwvv9*vv9J,|vvQvvvR(Bleddfa)yvvzvvqvv"vv(f,(Wales,Powys)

GCg}9Qj,(Tono Mirai.)GyZ(QI:<{Pf(Richard Weston).

@vvTvvAvvMvvOeCIvvOCSvv9yvv+vv>Gyvv=vv"vv9A$vv+vv9vvv{<vvavv=vvtvv9J|vv#Gyvvavv+vv"vv?Gyvv}vv}vvRhFvv?<vv9}yvv+vv9a
yvvAvvWvvwvv+vv{Gyvv=vv"vv+vv?Gyvvgvv]vv(*vv?GyvvOGLvvzvv+vv?.h|vv#Cvv~*vvAvv~QVvv%vv9<vvavv=vvtvv?fvvRd|vv#GyvvMvvQSvv9!vv?PGJ

GyvvJvvZvv(*vv9JGyvvMvvqvv+vvqvv?|vvAvv=vv(fvv?<vvMvvQSvv9!vv?<vv"vv+vv(*vv?<vvTvv}vv9vvv?mm 100.pvv=vvgvvOCf@vvZvv=vvK

GyvvMvvQSvv9!vv?|vvAvv+vv"vv?*vvGvv%vvRGyvv=vv"vv9Ah*vvjvvavv)|vv#GyvvMvv9QL<vv9yvvAvvQ<vv?hGyvvgvvWvv>.Cvv}vv?CSvvzvv(H<vvO*vv{
yvvzvvAvvWvv+vv+vvO*vvTvvAvvMvvOefvvR:

k
|vv#Gyvv=vv(yvv+vvTvvAvv+vvQ*vv#Gyvv}vv=vvDvv(b<vv+vv#GyvvMvvQSvv9!vv?Gyvv=vv"vv+vv(*vv?hGyvvAvvQ<vv?

Gyv}vQOh|v?.h*vTvAvMvOevv;G}Svzv(<v+v#pvgv{G:SvAvtvQGQGyvJvQGQjyvwvAvzv?GyvMvQSv9!v?hGyvjvav9A
GyvAvQG<v,yvAvMvqv+v̂GSvAv%v;cGyvav9sv?<vWvwv{vv=v+vQ.|v#CFv{EOLv9dvv}v+v?vv9pv+v?|v#Gyv]v(A
*vvvGvvv>Cf*vvvAvvv(pvvvQfvvvzvvv)G}svvv{hGFvvv%vvv?hGIvvvOI|vvv#GyvvvRFvvv9L,h<vvv9 \vvv9pvvv?yvvvPyvvvx*vvv}vvvwvvv#
GyvJvZv(dfvzv)@vzCv+vQGJ|v%v}v?<v(GSvav?Gyv"v(GpvPGyvTvtvqv+v?ChG}!v9<v+v>Gyv]v(Fv+v?.*v}vwv#Cf
@vwv(fGyvAv%v(*v?|v+vwv9!v+vwv+v?hyvwv"v%v9@vAv~fv9OI|v#Lv;dGyvqvAvJv9Jpv,GyvRFv9L.hpv,!vqvU
Gy(sB*A~|"h@TQHGy%(GAGy=9QOi+QGy}Qi(Hp+&<{I9_?Gy}=")<9yAQGH.
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*vvvvv=vvvvv+vvvvv#|vvvvvWvvvvvQhYESvvvvvwvvvvv9f$vvvvv(vvvvvvQ@vvvvv(f(Hockerton)pvvvvv,Svvvvv9hCvvvvv(d(Southwell),

!vv(@vv"vvjvv%vv9|vvWvv9*vvQ(Nottinghamshire)(GyvvWvvwvv{17.5)@vvavv(QG
k

<vv+vv8vv+vv9
k

|vv#Gyvv}vv"vv9RdGyvv}vvJvv}vv+vv?
<vvv9yvvvAvvvQGH,Ivvv+vvvE*vvv(yvvvOGyvvvTvvvwvvv9fGyvvvavvv9svvv?GyvvvAvvv,*vvvTvvvAvvv%vvvzvvvwvvv(fh*vvvGvvv"vvv(f|vvv+vvv9$vvv%vvv~GyvvvMvvv9Yvvv?
h*vvgvv+vvOhf@vvOh*vvQ|vv(GOGyvv"vvqvv9*vv9J,pvv+vvAvvMvvzvvZvv(f|vv#GyvvAvvzvv(KhG!vv=vvgvv9Kivv9RCvv9!vv,ChvvvTvv+vvO
GyvwvQ<v(f.|v#Gyv}v"vavtv?Gyvgv}vQG!v+v?*v}vwv#pvtvbQD*v?Gyv(GFv%v?GyvGv"v(<v+v?Gyv}vavzv?fvzv)<vJv+vQI
GytZ>}fGygW>*ja,|gd~Gy="+?.

(GyvvWvvwvv{17.5)|vvvTvvv9vvvv#Ivvv}vvv+vvv?<vvv9yvvvAvvvQ<vvv?vvvvG@vvv%vvvAvvv_G@vvv"vvv(<vvv+?hGyvvvWvvv}vvv9y+?.|vvvWvvvQhYESvvvwvvv9f$vvv(vvvvQ@vvv(f
GyZ(QI:It(bGya=9f?,Southwell, Nottinghamshire (Hockerton Housing Project).
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Gy}"AG9JGyZzZ9y+?

yvvtvvOCOiG:$vvAvv}vv9e<vv9yvvavv9svv?GyvvOGLvvzvv+vv?pvv,|vvgvvdvv~Gyvv}vv"vvAvvGvv9JGyvv}vvZvv"vvgvv?yvv;SvvAvvMvvOGe
pv,G}<v"v+v?Eyv)@vav(*vQE\v9pv,yvJv+vR|v#Gyv}v"vAvGv9JGyv}vgvAv}vOIfvzv)GyvZvzvZv9d,<v}v9pv+v%v9
G}yvv(GMhGyvvavv+vv"vv?.@ovvgvvOGyvv}vv=vv9!vv,Gyvv}vvZvv"vv(fvv?|vv#|vv"vvAvvGvv9JGyvvZvvzvvZvv9divv+vvQGyvv}vvWvv(j|vv9Yvv?
yvvzvvQ_vv(<vv?,hyvv%vv9@vvzCvv+vvQE*vvGvv9<vv,fvvzvv)GyvvAvvJvvwvv~pvv,Gyvv=vv+vv8vv?GyvvOGLvvzvv+vv?<vv9|vvAvvZvv9UGyvvQhGFvvK

hFg{GyJQGQIhGyQ_(<?|TAtQ*#.

Cy(GMGyZzZ9d

vvvv=vvvO*vvv{}yvvv(GMGyvvvGvvv[,@vvvZvvv"vvvhCyvvv(GMGyvvvZvvvzvvvZvvv9d|vvv#GyvvvZvvvzvvvZvvv9dh_vvv=vvvtvvv9J|vvv#
GyvvvtvvvZvvv>fvvvzvvv)vvvv9|vvv{_vvv(dhfvvvQVGyvvvzvvv(M.*vvvzvvvgvvv>GyvvvMvvv+vvvXfvvvzvvv)vvvv;Gyvvv(Fvvv%vvv+vvv#OhQ
@vvTvvzvv+vvKh|vvqvvAvv9M@vvDvv=vv+vvByvvzvvavv+vv"vv?PGJG}Svv9SGyvvwvvzvvTvv,ChGyvvAvvQG<vv,<vvTvv}vv9vvv?mm 2-3.

*vGv>@vjvav+v?Gyv(Yv;J<v9yvtv}v9TGyvtvav"v,GyvQsv+vu(Scrim)sv=v{|vzv8v%v9<v9yv}vgvGv(!v?|vhC!v&
*vv}vvwvv#_vv;ACyvv(GMGyvvZvvzvvZvv9d|vv=vv9VvvQIEPGvvv9!vvB|vvJvvwvv}vv?G ivv;b.*vv}vvwvv#GSvvAvvMvvOGe
G}yvv(GM<vvTvv}vv9vvv?mm 25pvv,CVvvjvv9dGyvvGvvOQGfGyvvGvv9pvv?,hvvvPyvvxpvv,G}Svvtvvr,Ivv+vvE
*G>@D=+A%9<=QGi,PGJ@=9fO*T9hj400h600mm<+#|QGvR$9fz)GyA(Gy,.

Gya+"?GyZzZ9y+?

@vvAvv(pvvQGyvvavv+vv"vv?GyvvZvvzvvZvv9yvv+vv?,hGyvv}vvgvvQhpvv?vvvPyvvx<vv9yvvavv+vv"vv?GyvvAvvQG<vv+vv?,<vv}vvGvv}vv(fvv?|vv#
G}yvv(GfGyvvPG@vv+vv?,GyvvAvv,:@vvAvvavvzvv>_vv;Ak@vvR*vv+vv"vv+vv9

k
.*vv}vvwvv#@vv"vvqvv+vvP$vvPgGyvvavv+vv"vv?,GyvvAvv,@vvZvv"vvh

|v#Lvzv+vbGyvZvzvZv9d|vhGyvJvZv(*v9JGyv"v9fv}v?,fvzv)_v=vtvAv+v#<vTv}v9vv?3h10mmfvzv)
GyvvAvv(Gyvv,Chvvvavv=vvtvv?hGIvvOI<vvTvv}vv9vvv?10mm.pvvqvv,Ivv9dGyvv]vvQhQI*vv}vvwvv#@vv"vvqvv+vvP_vv=vvtvv?
@vv}vv9SvvxChyvv+vv?<vvTvv}vv9vvv?1|vv~fvvzvv)GyvvTvvavvKGyvv}vvQGOEvvvTvv9Dg.@vvAvvZvvzvv>Gyvvavv+vv"vv?<vv9yvvGvvqvv9a
yvvv(IvvvOg,OhfIvvvOhK@vvvqvvv9fvvv;Jvvvv+vvv}vvv9h*vvv?.vvvv}vvv9$vvv(GyvvvJvvv9dpvvv,Fvvv}vvv+vvvhGyvvv}vvv"vvvAvvvGvvv9J
GyvvZvvzvvZvv9yvv+vv?,pvv{f$vvPgGyvvavv+vv"vv?@vv}vvAvv[GyvvQ_vv(<vv?h@vvTvvAvvGvv+vv>yvvzvvdvvQhaGyvv=vv+vv8vv+vv?|vv}vv9*vvTvv9fvvO
fz)GyAJw~p,GyQ_(<?Gy"T=+?GyOGLz+?.

G _9QGJGy}g9OIGyAOh*Q

yvvtvvO@vv~GSvvAvvMvvOGeG _vv9QGJ|vvgvv9OIGyvvAvvOh*vvQyvv=vv"vv9AFvvOQGf<vv"vv+vv(*vv?yvvzvv}vv"vv9RdGyvvGvvO*vvOI
@

o
vvvOfvvv)GyvvTvvqvv#G}Q\vv+vv?,pvvv,|vvv"vvvavvvtvvv?pvvv9*vvvr(Fife)hsvvvQH<vvvQG*vvvAvvv(f(Brighton)pvvv,
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Gyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOI.@vv(\vvhG _vv9QGJfvvzvv)|vvOG|vv+vvxh@vv}vv~<vv9yvvAvvQGHGyvv}vvO|vv(ch*vvAvv~
EvvvTvv9D$vv9OGLvvzvv+vv9

k
<vvavv+vv"vv?hLvv9QFvv+vv9

k
<vv9yvv=vv;WGyvv;svvbyvvzvvavv9svv?GyvvWvv}vvTvv+vv?.hIvvAvv)$vvPGGyvvAvv9Q*vvN

@vv~<vv"vv9A<vvgvv̂Gyvv(IvvOGJGyvvTvvwvv"vv+vv?pvvtvvbhyvvwvv#GSvvAvv"vv9OG
k

Eyvv)C!vvdvv}vv?Gyvv=vv"vv9A:*vv(FvvOIvvO
!vvdvvQjyvvJvvGvv~Gyvv=vv"vv9A.@vv"vvAvvHGyvv}vv}vvzvvwvv?Gyvv}vvAvvJvvOISvv"vv(*vv9

k
40|vvzvv+vv(fE_vv9Q|vvTvvAvvgvv}vv{h$vv,

@wq,y="9A20000Sq+"?CQ\+?|"Mq]?GywQ<(f|TAtz?<PG@%9S"(*9
k
.

GyMQS9!?Gy(Qs+?

@vZv"vhGyvMvQSv9!v?Gyv(Qsv+v?(Papercrete)|v#Gyv(QbGyv}vgv9OGyvAvOh*vQh/ChGyvwvQ@v(f
|vvhGyvvQ|vv{hG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj.h*vv}vvwvv#GSvvAvvMvvOGeRFvv9LGyvv"vvqvv9*vv9JGyvv}vvTvvJvv(b|vv#
Gyvvtvv(GQ*vvQGyvvRFvv9Fvv+vv?|vvgvv9OIGyvvAvvOh*vvQ<vvO:

k
|vv#GyvvQ|vv{,vvv}vv9*vv}vvwvv#EOLvv9dGyvv}vvGvv;JPGJ

Gyvvv(QbGyvvvzvvv}vvv9Y|vvvhhQbGyvvvGvvvQGFvvvOGyvvvgvvv9Oj\vvv}vvv#Gyvvv}vvvR*vvvH.*vvvAvvv~Yvvv"vvvhGyvvv}vvv9OI<vvv9yvvvMvvvzvvvb
GyvvGvv9ayvvzvv(QbGyvv}vvtvvavvh|vvhGyvvQ|vv{hG Svv}vv"vvBGyvv=vv(Q@vv;!vvOj<vv"vvTvv=vv?@vvtvvQ*vv=vv+vv?3:1:1.Cvv~

*vv]vv9aGyvv}vv9AyvvAvvWvvwvv+vv{fvvGvv+vv"vv?hQb<vvtvv(GeQh<vv?*vv}vvwvv#Yvv=vv%vv9pvv,hIvvOGJ<vvzvv(cChpvv,
$vv+vv9vvv{PGJ<vv"vv+vv?|vvTvvAvv}vvQI.fvv"vvOGSvvAvvMvvOGe<vvzvv(cGyvvMvvQSvv9!vv?Gyvv(Qsvv+vv?pvv,Gyvv=vv"vv9A*vv}vvwvv#
GSvvAvvMvvOGe!vvqvvUGyvv}vv9OIvvv}vv;W.@vvZvv=vvKGyvv}vv9OIfvv"vvOFvvqvv9pvv%vv9Q|vv9O*vv?Gyvvzvv(f.h$vv,|vv9Yvv?
yvzv}v9AEyv)OQFv?vv=v+vQIh@vGv>Iv}v9*vAv%v9|v#GyvQ_v(<v?hGyvgv(G|v{GyvGv(*v?<v(\vh@vqv9Yv+v{
|v"v9Sv=v?yv%v9.|v#GyvGv%v?GyvMv9QFv+v?*v}vwv#GSvAvMvOGeLvzvav?Csv(i<v"vTv"v?hQbEyv)ESv}v"vB
1:1vvvvavvv=vvvtvvv?@vvvGvvvZvvv+vvv[Lvvv9QFvvv+vvv?h|vvv#GyvvvGvvv%vvv?GyvvvOGLvvvzvvv+vvv?*vvv}vvvwvvv#GSvvvAvvvMvvvOGe_vvv+vvv"vvv?|vvv#
GyvMvQSv9!v?Gyv(Qsv+v?yvAvgvav,E!v%v9Ak|v"v}vav9

k
.:@vRGdGyvMvQSv9!v?Gyv(Qsv+v?|v9OIsv+vOGyvAvGvQ<v?E:

C!v%v9*v}vwv#Cf@vMvqv̂IvAv)20%|v#|v(GOGyv"vqv9*v9JGyvAv,@ovwvOSIv9yv+v9
k

pv,Gyv}vwv=v9J.
hvv}v9OILvqv+vqv?Gyv(Rfyv%v9LvZv9Fv[fvRdFv+vOIvv}v9Cf|vJvAv(G$v9G Sv}v"vAv,*vR*vOvvDv+vQG

k

|t9h|A%9yzJQ*u.

Cv+9SGyQ|{

pvv,Gyvv}vv=vv9!vv,GyvvAvv,Vvv+vvO@vvB|vv|LvvQG
k

vvv}vvwvv9@vv>h|vv"vv9Rdpvv,E*vvTvvzvv+vv"vvjvvAvv(f(Islington)

pv,yv"vOf@v~GSvAvMvOGeCvv+v9SGyvQ|v{(Sandbags)vv(GFv%v?|v9Yv?yvzvZv(J<vGv(GQLvb
Gyvvvtvvvavvv9QGJPjGyvvv]vvvGvvv+vvvHGyvvvgvvv9yvvv,(GyvvvWvvvwvvv{17.6).pvvvAvvvAvvvZvvvz

q
vvv>Cvvvv+vvv9SGyvvvQ|vvv{Gyvvv}vvv}vvvzvvv(AI

<vv}vvR*vvH|vv#GyvvQ|vv{hG Svv}vv"vvBhGyvvwvvzvvU,hGyvv}vvgvvQ\vv?Eyvv)Gyvvgvv"vv9YvvQGyvv}vvJvv+vvavv?,BLvvPI
h\vgv%v9Gyv"v%v9Fv,.h<vgvOpvAvQICLvQi|v#GyvR|v#svO@v=vzvk30fv9|v9

k
@vAvqvwvxCvv+v9SGyvMv+vX

799



@vv9Qvvv?GyvvMvvQSvv9!vv?<vvWvvwvvzvv%vv9Gyvv}vvAvv}vv(L|vvwvvWvv(pvv?
k

h|vvavv=vv(fvv9
k

fvvzvv+vv%vv9Vvvwvv{!vvTvv+vvHGyvvMvv+vvX.h:

*vvRGd$vvPGGyvvGvvOGQ@vvGvvQ*vv=vv+vv9
k

Ivv+vvE:*vv}vvwvv#GyvvAvv"vv=vv|<vvAvvzCvv+vvQGyvvgvv(G|vv{GyvvGvv(*vv?pvv+vv&vvv}vv9$vv(
GyJ9d|hCVw9dGy="9AGy}g+9Q*?G}LQi.

(GyvvvWvvvwvvv{17.6)Cvvvvv+vvvv9SGyvvvvQ|vvvv{pvvvv,GyvvvvAvvvvWvvvv+vvvv+vvvvO.GCgvvvv}vvvv9Q*vvvv(fhGyvvvvZvvvv(QI:(Sarah Wigglesworth

Architects).

Gy}QGFh

FURTHER READING

Addis, B. 2006: Building with reclaimed components and materials. London:
Earthscan Ltd.

Bee, B. 1998: The cob builders’ handbook. Vermont: Chelsea Green.

Bingham, W. and Smith, C. 2007: Straw bale home plans. Utah: Gibbs M. Smith
Inc.

Design Centre Stuttgart, 2008: Focus green. Stuttgart: AVEdition.

Easton, D. and Wright, C. 2007: The rammed earth house. Vermont: Chelsea
Green Publishing.

Fernandez, J. 2006: Material architecture: emergent materials and issues for
innovative buildings and ecological construction. Oxford: Elsevier.

800



Guelberth, C.R. and Chiras, D. 2003: The natural plaster book, earth, lime and
gypsum plasters for natural homes. Canada: New Society Publishers.

Hall, K. 2008: The green building bible. 4th ed., Vol. 1. Llandysul: Green
Building Press.

Halliday, S. 2008: Sustainable construction. Oxford: Butterworth-Heinemann.

Hewitt, M. and Telfer, K. 2007: Earthships. Building a zero carbon future for
homes. EP78Watford: IHS BRE.

Hren, S. and Hren, R. 2008: The carbon-free home. Vermont: Chelsea Green
Publishing.

Hyde, R., Watson, S., Cheshire, W. and Thomson, M. 2007: The environmental
brief. Pathways for green design. Abingdon: Taylor and Francis.

Janssen, J.J.A. 1995: Building with bamboo: a handbook. Warwickshire: ITDG
Publishing.

Jones, B. 2010: Building with straw bales: a practical guide for the UK and
Ireland. 2nd ed. Green Books.

Khalili, N. 2002: Ceramic houses and earth architecture. Vermont: Chelsea Green
Publishing.

King, B. 2007: Design of straw bale buildings. Green Building Press.

Lacinski, P. and Bergeron, M. 2000: Serious straw bale: a home construction
guide for all climates. Totnes: Chelsea Green Publishing.

Magwood, C. and Mack, P. 2005: More straw bale building: a complete guide to
designing and building with straw. USA: New Society Publishers.

McCann, J. 2004: Clay and cob buildings. Princes Risborough: Shire Publica-
tions.

Minke, G. 2006: Building with earth. Basel: Birkhäuser.
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k

yvvzvvwvv(Opvv,
C<A(f(Upton),p,|t9_g?!(QK$9|=A(!W9*Q(Northamptonshire).

(GyvvWvvwvv{18.1)vvvv(OGyvvv=vvv+vvv(JGCTvvvAvvvOG|vvv?vvvvGCTvvvAvvv(i6vvvv|vvv"vvv9QIVvvv=vvvQOQh<vvvTvvv(f,|vvvQvvvvR<vvvJvvv(JGyvvv=vvv"vvv9A
(BRE),hG@q(QO.GyZ(QI:6QCQy+(!R(Arthur Lyons).
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<

ovv"pvv+
nvvB"Gyvv}vv"vv9QI"<vv9SvvAvvgvv}vv9dCyvv(GM<vv"vv+vv(*vv?|vvgvvRhyvv?fvv9yvv+vv?Gyvvwvvqvv9AI,h<vvTvvtvvr|vv9Fvv{

<vRGh*v?40OQFv?,*vJvAv(jfvzv)|vZvqv(pv?|v#GyvMv;*v9Gyv]v(Fv+qv?,h|vZv+vOIQ*v9M|vAvwv9|vzv?
yvvzvvAvv=vvQ*vvOGyvvTvvzvv=vv,hGyvvAqvv%vv(*vv?,<vv9 \vv9pvv?Eyvv)C!vv=vv(HVvv}vvTvv, OLvv9d\vv(A!vv%vv9QE\vv9pvv,
yvv(SvvbGyvv}vv"vvRd.@vv~@vvdvvzvv+vv{!vv(GpvvPGyvv}vv"vvRdGyvvjvvQ<vv+qvv?hGyvvWvvQsvv+vv?,yvv}vv"vvhGyvvwvvTvv>GyvvJvvQGQj
Gyvv}vvqvvQW.h@vvAvv]vv}qvv#LvvO|vv9JGyvv=vv"vv9A,|vvQFvv;

k
*vvgvv}vv{<vv9yvvavv9svv?GyvvJvv+vv(*vv?,hC!vvdvv}vv?GSvvAvv%vv;c

|v"vMvqv̂yvzv}v+v9ghEfv9OIGyvAvOh*vQ,h@vTvMv+v#|v+v9gVv}vTv+v9
k

,h@v%v(*v?|v+vwv9!v+vwv+qv?|vhGSvAvQOGO
yvvzvvJvvQGQI,hsvv+vv9SPvvv,yvvzvvavv9svv?.*vvtvvhFvv"vv9MGyvv}vvgvv+vvWvv?pvv(bivvQaGyvv"vv(eGyvvAvv,@vvAvvavvzvv>
|vvvTvvvAvvv(*vvv9JCsvvv{|vvv#G \vvv9AIGyvvvavvv=vvv+vvvgvvv+qvvv?.vvvv9fGSvvvAvvvgvvv}vvv9dG}yvvv(GMGyvvv=vvv"vvv+vvv(*vvv?Gyvvv}vvvgvvvRhyvvv?
Gyvvv}vvvROhFvvv?(Double SIP Panels),<vvv(Yvvv;J|vvvAvvvgvvvQFvvv?(Staggered Joints)PGC$vvv}vvv+vvv?
hG\vvJvv?pvv,@vvz|vv+vv#vvvAvv9|vv?Gyvv%vv(GAGyvv]vvQhQ*vv?,hGyvvAvvGvvTvv+vvQGyvvJvvQGQjGyvv}ovvM

n
vvq
q
vv̂yvvAvvJvvtvv+vvu

|vAvavzv=v9JGyv}vTvAv(i6|v#Gyvwv(O.@vROGOGyvwvAvzv?GyvJvQGQ*qv?|vhEOLv9d|v9OI|vAvjv+vQIGyvav(Q
pvv,Svvtvv(aCyvv(GMGyvvavv+vv"vv?,hSvvAvvJvvOOGyvvAvvGvv9QHvvvqvv9A@vv%vv9pvv,|vv"vvhGyvvAvvTvvMvv+vv#GyvvRGFvvOLvv;d
pAQIGyZ+r.

(GyvWvwv{18.2)vv(OGyv=v+v(JGCTvAvOG|v?vvvvGCTvAv(i6vvvv<vQqGJ"ivQ*v#$v9hS"|vQvvR,(BRE),hG@vqv(QO
(Watford)GyZ(QI:6QCQy+(!R(Arthur Lyons).
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(GyvvWvvwvv{18.3)vvv(OGyvv=vv+vv(JGCTvvAvvOG|vv?vvvv|vvWvvQhY<vv+(J@vv9Q|vv9cvvvvFvv9|vvgvv?!vv(@vv"vvjvv%vv9e,RhL|vv#Gyvv=vv+vv(J

Vv=v&|v"vqvZv{,GCTvAv(i6|v#Gyvwv(O(|vjvav)<v9yvav+"?)hGCTvAv(i4|v#Gyvwv(O(BFovQq).GyvZv(QI:G}|v9|v+v?
C"AG9J@9Q|9cy~<"+?(Tarmac Building Products)hGBzq+?6QCQy+(!R.(Arthur Lyons)

*vvvAvvv]vvv}qvvv#|vvv"vvvRd<vvv9QGJG}Lvvv]vvvQCyvvv(GIvvv9
k

|vvv#GyvvvMvvvQSvvv9!vvv?Lvvvqvvv+vvvqvvv?Gyvvv(Rf<vvv9Q@vvvqvvv9Y
Gyvav9<vu,@vQ@v=vb<vav=vtv?Qsv+vtv?|v#Gyv}v(!v?,h<v;_v9J|v#GyvMvQSv9!v?|vGv(qpv?<v+v#Gyvav(G<vu
yvAvgvav,vvAvzv?IvQGQ*qv?.h@v]v}v#|vTvAv(*v9Jfv9yv+v?|v#GyvgvRd@vJvtv+vusv+v~Gyv"v9svzv+v?GyvJvQGQ*v?

UGyvvv}vvvavvvzvvv(<vvv?.h*vvvJvvvAvvv(jGyvvvTvvvtvvvr,GyvvvPjVvvvwvvvzvvv&pvvvQGVvvv?hGyvvv}vvvwvvv(f|vvv#Cyvvv(GM<vvv"vvv+vvv(*vvv?
|vgvRhyv?,fvzv)Lv;*v9\v(Fv+qv?fvzv)Gyv}v"vJvOQGyv}v(GFv&yvzvGv"v(H,hSvtvrCLv]vQ|vRQhY

<vv"vv=vv9JGyvvTvv+vvOhe(Green Sedum Roof)yvvGvv%vv?GyvvWvv}vv9d.h@vvwvv}qvv{Gyvv"vv(GpvvPGyvvgvv9yvv+vv?G}OGA,
PGJG _vvv9QGJGyvvvMvvvWvvv=vvv+qvvv?hGyvvvAvvvRFvvv+vvvHGyvvv}vvvtvvvTqvvv)IvvvQGQ*qvvv9

k
GyvvvDvvv;Cvvv,Gyvvvavvv=vvvtvvv9J,G vvvvTvvv9A

GyvvMvv9QFvv,.@vvAvv]vv}qvv#LvvO|vv9JGyvv=vv"vv9A@vvTvvMvv+vv"vv9
k

Vvv}vvTvv+qvv9
k

yvvzvv}vv+vv9g,h@vv%vv(*vv?|vv+vvwvv9!vv+vvwvv+qvv?|vvh
GSvAvQOGOyvzvJvQGQI,|vhC!vdv}v?yvAv(pv+vQGyv}v+v9g,hyvGv}vh|v+v9gG}|vav9Q.*vAv~@vWvjv+v{GyvAqvdvzv+v{
GyvvMvv9QFvv,<vvTvvAvv9FvvQByvv+qvv?,yvvAvvJvvtvv+vvuQ<vvK|vvqvv+vvOC|vvDvvzvv,yvvzvvavv9svv?GyvvWvv}vvTvv+qvv?,h|vv"vvhGyvvAvvTvvMvv+vv#
GyvvvRGFvvvOpvvv,GyvvvZvvv+vvvr.Ivvvtqvvvu|vvv"vvvRd<vvv9QGJG}Lvvv]vvvQ92!vvvtvvvavvv?,CjCvvvvDvvvQ<vvv"vvvtvvvavvvAvvv+vvv#|vvv#
|vvAvvavvzvv=vv9J|vvTvvAvv(iGyvvAvvtvv+vv+vv~6pvv,Gyvvwvv(O.*vv=vv+qvv#GyvvGvvOhd18.1Gyvvtvv+vv~GyvvQFvv+vvTvv?yvvzvv"vv9svvzvv+vv?
GyJQGQ*?U.
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GyGOhd18.1s+~Uy}"Rd<9QGJG}L]Q

f"ZQGy="9As+~U(m2k/watt)

GyTtr09.0

G@OQGf11.0

Gy=;_?G}Q\+?09.0

CQ\+?|QBHGyT+9QGJ11.0

GyARF+H(C;C,hFz(A<9yj9R)70.0

G}<(GH68.0

|;Id9J:

EIw9eGy%(GA:1.0 m3/(hour m2) @ 50 Pa

|vvgvv9|vv;JGyvvqvv9svvOGyvvJvvQGQj:(HLP): 0.72 W/m2 K, cf. Code 6 HLP 0.8 W/

m2 K

*vvvgvvvwvvvU|vvvWvvvQhY|vvv"vvv9Rd@vvv9Q|vvv9c(Tarmac)pvvv,Fvvv9|vvvgvvv?!vvv(@vvv"vvvjvvv%vvv9eGyvvv}vvvAvvvavvvz
q
vvv=vvv9J

Gyvv}vvMvvAvvzvvqvv?yvvzvv}vvTvvAvv(*vv+vv#4h6|vv#Gyvvwvv(O,OGLvv{<vv+vvAvv+vv#Vvv=vv&|vv"vvqvvZvvzvv+vv#.h<ovv"pvv,nvvv;$vv}vv9
<v}v(GO@vtvzv+vO*qv?|v#G6FovQq,CIvO$v}v9(vv(O6)<vGvOQGfYvzv=v?,hG6LvQ(vv(O4)<vAvWv+v+vO
<vvqvvGvv(I.yvvwvv#$vvP*vv#GyvvWvvwvvzvv+vv#*vv}vvwvv#,|vv=vvOFvv+vv9

k
,GyvvAvv=vvO*vv{pvv+vv}vv9<vv+vv"vv%vv}vv9<vvAvvgvvO*vv;J|vv"vv9Svv=vv?

fvvzvv)|vvTvvAvv(*vv9JGyvvgvvRd.h*vvAvv]vv}qvv#vvv{|vv#Gyvv=vv+vvAvv+vv#3m2
|vv#Cyvv(GMIvvQGQ*qvv?Vvv}vvTvv+qvv?,

h@vvvGvvv}vvv+vvvh|vvv+vvv9gGyvvv}vvvavvvQhC!vvv9<vvv+vvv>Vvvv}vvvTvvv+vvv?,vvvv}vvv9*vvvWvvvAvvvQvvvv9f<vvv}vvvQFvvv{*vvvgvvv}vvv{fvvvzvvv)Gyvvvavvv9svvv?
GyvvJvv+vv(*qvv?,*vv}vvwvv#|vvQGsvv=vvAvv&<vvWvvwvv{|vv"vvqvvQO.@vvwvv}vv#G:LvvAvv;pvv9JGyvvGvv($vvQ*qvv?pvv,|vvTvvAvv(*vv9J
GygRdGy}Z9I=?yzGOQGfGyM9QF+q?hGyARF+H.

Gyvv}vv"vvRdPhGyvv}vvTvvAvv(i4|vv#Gyvvwvv(O,Gyvv}vv=vv"vv,|vv#G6FovvQqhGyvv=vvzvv(c,*vvJvvAvv(jpvvGvv(I
Svv}vvwvv%vv9150mm|vv}vvzvv(AIFvvRFvv+vv9

k
<vvvvvv100mm|vv#|vv9OIGyvvgvvRdGyvv=vv(yvv,E*vvRhSvv+vv9!vv(QGJ

Gyvv}vvjvvzvvqvv?<vvQsvv9svv?|vvgvvO!vv+qvv?|vv"vvMvvqvv]vv?G:!vv=vvgvv9Cvv+vv?.pvv9yvvavv=vvtvv?GyvvOGLvvzvv+vv?$vv,fvv=vv9QIfvv#<vvzvv(c
Lvvqvv+vvrGyvv(Rf<vvTvv}vv9vvv?100mmh<vvavv9!vv?|vv#yvv(MFvv[Svv}vv9vvvAvv&mm 12.5,yvvAvvgvvavv,
<9 F}9dFOGQG

k
<t+}?U@g9Od20.0w/m2.k.

Gyv}v"vRdPhGyv}vTvAv(i6|v#Gyvwv(O,|vWv+vvO|v#<vzv(cvv=v+vQ|v#GyvMvQSv9!v?Gyv}vTv9|v+qv?
<vTv}v9vv9J215mm|vhhYv;JQsv+vtv?.h$v(|vgvRhdLv9QFv+qv9

k
<vav=vtv?|v#Gyv=v(yv+vTvAv+vQ*v#
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Gyv}vAv}vO
q

OSv}v9vvAv%v9150mm,hivav9AQsv+vu|v#Gyvav+v"v?.h<v{!v%v9AOGLvzv,<vav=vtv?Qsv+vtv?|v#
Gya+"?Gy=9QRI,@w(fs+}?UG F}9y+q?yzGOGQ|T9h*?Ey)15.0w/m2.k.

*vvJvvAvv(jGyvv}vv"vvRd|vv#Gyvv}vvTvvAvv(i4hpvvuGyvvwvv(O!vv(GpvvPG
k

|vv#Gyvv=vv(yvv,pvv+vv"vv+vv{vvvzvv(Q*vvO
GyvvvMvvv9d|vvv#Gyvvv}vvvzvvvOfPVC-U,|vvvh_vvv=vvvtvvv?|vvv{ASvvv}vvv9vvvvAvvv%vvv916mm|vvv#ivvv9RG}Qivvv(f,
h_vv=vvtvv?ivvavv9Asvv9Svv+vv?|vv"vvMvvqvv]vv?G:!vv=vvgvv9Cvv+qvv?<vvtvv+vv}vv?EFvv}vv9yvv+vv?yvvzvvvvvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?U@vv=vvzvvk9.1

w/m2.kC|vv9Gyvv}vv"vvRd|vv#Gyvv}vvTvvAvv(i6|vv#Gyvvwvv(Opvv+vvJvvAvv(j!vv(GpvvPG
k

LvvWvv=vv+qvv?|vvh_vv=vvtvv?|vv{A
Svv}vv9vvvAvv%vv916mm|vv#ivv9RG}Qivv(fh_vv=vvtvv?ivvavv9A_vvQ*qvv?|vv"vvMvvqvv]vv?G:!vv=vvgvv9Cvv+qvv?,<vvtvv+vv}vv?
EFvv}vv9yvv+qvv?yvvzvv"vv9svvzvv+vv?GyvvJvvQGQ*vv?vvvvU@vv=vvzvvk5.1w/m2.k,h<vvAvvtvv+vv+vv~*vv=vvzvvkGyvv"vvavv9bAhpvvtvv9

k
yvv"vvdvv9e

Gyv}v}vzvwv?Gyv}vAqvJvOIyvAvtvO*vQGyv"v(GpvPGyvwvqv(AIyvzva
q
v9sv?(BFRC).h@vJvAv(jGyv(GFv%v?GyvGv"v(<v+v?

|vv#Gyvv}vvTvvAvv(i6,pvv]vv9AkVvv}vvTvv+qvv9
k

yvv}vv"vvhGyvvAvvTvvMvv+vv#GyvvRGFvvOpvv,GyvvZqvv+vvr,yvvwvv"qvv&|vvZvv}qvv~
y+T}K<9yQ<KGyWq}T,Gy}az(HL;dGyW%(QG}<QO.

*vJvAv(jGyv}v"vRd|v#Gyv}vTvAv(i4!vdv9e@v%v(*v?|v+vwv9!v+vwv,|vhGSvAvQOGOyvzvJvQGQI,pv,
I+#*TAg}{Gy}"Rd|#Gy}TA(i6!d9e@%(*?Sz=,<tz"T(I:SAQOGOGyJQGQI.

yv=v;_v9JGyvMv;*v9Gyv]v(Fv+qv?G:Cv"vAv9fhGyvTv=vgv(fGyv}vQv
q
v=v?fvzv)Gyv}v"vRdPjGyv}vTvAv(i

6,E|vvwvv9!vv+vv?@vv(yvv+vvO_vv9svv?pvv,R|vv#GyvvPQhI@vvtvvOqQ<vvvvvvvvvv74.3kw,@vvgvv9OdGyvvJvv}vv{GyvvTqvvwvv"vv,
Gy}A(s

q
hp,hsBGyPQhIhGy=9yk52.3kw.

@vJvAv(jGyv=v+v(JGyvTvAqv?Gyv}v=v"v+qv?|v#E_v9QGJLvWv=v+v?Cvtv+vzv?Gyv(Rfpv,C<vAv(f(Upton)

pvv,!vv(QK$vv9|vv=vvAvv(!vvWvv9*vvQ,Svvtvv(pvv9
k

h<vvavv9!vv9JFvvOQGf|vv#GyvvMvvQSvv9!vv?Gyvv=vv+vv8vv+qvv? fvvavv9AvvvAvvzvv?
IvvQGQ*qvv?.@vvAvv]vv}qvv#LvvO|vv9JGyvv=vv"vv9A@vvMvvR*vv"vv9

k
yvvzvv}vv+vv9ghCyvv(GM\vv(Fvv+qvv?hVvv}vvTvv+qvv?|vvh|vvQFvv{

GIA+9W*g}{<9ya
q
9s?GyJ+(*q?.

G}<"+?i+QGyTw"+?GyZqQ*q?GywQ<(f

*vgvOGyv(Yv(dEyv)C<v"v+v?iv+vQSvwv"v+qv?YvqvQ*qv?GyvwvQ<v(f<vJvzv(d2019,@vJvO
q*v9

k
|vgvt

q
vOG

k

!vvvdvvvQG
k

yvvvzvvvAvvv"vvv(qYGyvvv(GSvvvhpvvv,CVvvvwvvv9dG}<vvv"vvv+vvv?GyvvvAvvvGvvv9Q*qvvv?hGyvvvZqvvv"vvv9fvvv+qvvv?hGyvvv"vvvWvvv9_vvv9JGyvvvAvvvGvvv9Q*qvvv?
Gyvv}vvQ@vv=vvavv?<vv%vv9.yvvtvvOh\vvgvvBIvvwvv(|vv?Gyvv}vv}vvzvvwvv?Gyvv}vvAqvvJvvOI$vvOpvv9

k
yvvzvv(Yvv(dEyvv)G!vv=vvgvv9K

YvvqvvQjyvvDvv9!vv,ChvvvTvv+vvOGyvvwvvQ<vv(f}<vv"vv+vv?Gyvvtvvavv9YGyvvgvv9eGyvvGvvO*vvOIFvv}vv+vvgvv%vv9,<vvJvvzvv(dfvv9e
2018,|vhGyvAvQvv+vRfvzv)Gyv}vOGQShGyvGv9|vgv9JyvAvJvtv+vuGyv%vOa<vJvzv(dfv9e2016.Ef

q

GyvAvMvqv+v]v9JGyv}vQIvzv+v?Gyvgv9|v?<v"vTv=v?25%<vJvzv(dGyvgv9e2010,h44%<vJvzv(d2013,
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$vvv,!vvvqvvvU@vvvMvvvqvvv+vvv]vvv9JG}<vvv"vvv+vvv?GyvvvTvvvwvvv"vvv+vvv?GyvvvGvvvO*vvvOI.*vvvAvvv~pvvvtvvvb@vvvavvv=vvv+vvvuGSvvvAvvv%vvv;cGyvvvavvv9svvv?
Gyvvv}vvv}vvv"vvv%vvvH,@vvvzvvvxGyvvva

q
vvv9svvv?Gyvvv}vvvgvvvQqpvvv?pvvv,GyvvvqvvvtvvvQIL2006|vvv#C!vvvdvvv}vvv?Gyvvv=vvv"vvv9A,hGyvvv}vvvAvvv(svvvgvvv?

<vvv9SvvvAvvvMvvvOGeGyvvv"vvv}vvv(PLGyvvv}vvv=vvvTqvvvbyvvvavvv9svvv?G}<vvv"vvv+qvvv?(Simplified Building Energy Model).

h@
o
vvZvv"qvvrGyvva

q
vv9svv?Gyvv}vvTvvAvvgvv}vvzvv?pvv,Gyvvgvv}vvzvv+qvv9JGyvvZvv"vv9fvv+qvv?pvv,$vvPGGyvvTqvv+vv9bfvvzvv)C!vv%vv9ivv+vvQ

|"d}?,hyw"q%9@M]hya+r|#GyJ(GpRGyJw(|+q?GyA,@WG+h@Mq+]%9.

vAz?G}<"+?Gyt9F}?

|vvhCfGyvvAvvQvvv+vvRGyvvJvv9yvv,*vv"vvZvv>qfvvzvv)G}<vv"vv+vv?GyvvJvvO*vvDvv?,*vv}vvwvv#GyvvqvvQVCf70%

fvzv)G}sv{|v#vvAvzv?G}<v"v+v?Gyvtv9Fv}v?Sv+vdv{sv+vOG:SvAvgv}v9dIvAv)2050.pv}vTvzyv?|vgv9yvGv?
Efvvvv9OI@vvvvz$vvvv+vvvv{@vvvvtvvvv"vvvv+qvvvv9JGyvvvvJvvvvqvvvv9Xfvvvvzvvvv)Gyvvvva

q
vvvv9svvvv?Svvvv(a@vvvvROGOC$vvvv}vvvv+vvvvAvvvv%vvvv9Gyvvvv"vvvvTvvvv=vvvv+qvvvv?,}f

q

Gyv}v(GYvqv9JG}fvzv)SvAvZv=vK$v,Gyv}vgv+v9Qyvwv{
q

CVvjv9dGyvAvWv+v+vOGyvJvO*vDv?.h@vJvO
q

OC!vdv}v?
Gy="9AGy}Aaz=9JGy}"9S=?f"OGyWQhY<zVj9dGy="9Ap,G}<"+?Gyt9F}?.

GyGOhd18.2C$OGaCp]{Gy}}9QS9J:@J9OVQv9J@(p+QGya9s? f9OI@z$+{
|"9RdGFA}9f+?hL9Y?

f"ZQGy="9AChhc+qA&;T+"9Jhs+~UGy%Oa

G@OQGffRdIA)s+~fd})yvvvvUsOQ$930.0w/m2.k

St(a|9Fz?fRd<+#Gyg(GQVGBW=+?IA)s+}?U@g9Od16.0w/m2.k

St(a|TA(*?fRdIA)s+}?U@g9Od25.0w/m2.kChCp]{

Gy"(GpP@vvvtvvv+vvv+vvv~(BFRC),CChCfvvv̂.C*vvv?!vvv(GpvvvPIvvvZvvv(QI:<vvvOCf@vvvwvvv(fIvvvwvvv}vvv?\vvvO

GyQ*9MGyg9@+?

G}<(GHC<vv(GH|vvZvv}vvAvv?IvvAvv)svv+vv}vv?U@vvgvv9Od0.1w/m2.kC<vv(GH!vvZvvqvv%vv9|vvRFvvHIvvAvv)svv+vv}vv?
U@g9Od5.1w/m2.k

@TM_Gyq]9AGJ|vvDvv9y+9
k

@vvOpvv8vv?|vvTvv9vvv#|vvQvvvR*vv?Q_vv=vv?h!vvdvv9e|vv9ASvv9Lvv#<vv9SvvAvvDvv"vv9Avvv(fGyvvwvv%vvQ<vv9AGBvv+vv9Q
Gy(I+O

vA9|?Gy%(GAGy"q9P*?Gy%Oa5m3/m250Pa.

GyA%(*?K>@Qv+>!d9eyzA%(*?

Gy](AhGyAG%+RGJfvv"vvO|vv9@vvWvvwvv{Efvv9OIGyvvAvv}vvO*vvO75%pvvtvvb|vv#hIvvOGJ:vv%vv+vvRGJG !vv9QI|vv"vvMvvqvv]vv?
Gya9s?IOO:%+RGJ|"Mq]?Gya9s?

GyvvvvvvvvvAvvvvvvvvvtvvvvvvvvv"vvvvvvvvv+vvvvvvvvv9JGCAvvvvvvvvvGvvvvvvvvvOqOI
h|"Mq]?GywQ<(f

@vvvWvvvGvvvh@vvv(pvvv+vvvQGyvvvAvvvOpvvv8vvv?<vvv9C9AGyvvvTvvv9Lvvv#<vvv9yvvvavvv9svvv?GyvvvWvvv}vvvTvvv+vvv?h@vvvtvvv"vvv+vvv9JCLvvvQi|vvvAvvvGvvvOOI
v9B;*9Gy](F+?
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CYvv=vvJvvBVvv%vv9OGJCOGAGyvvavv9svv?|vvavvzvv(<vv?yvvGvv}vv+vvhG}<vv"vv+vv?fvv"vvOfvv}vvzvv+vv?Gyvv=vv+vvhChGyvv=vv"vv9A
ChG:SvvAvv8vvGvv9Q.h@vvAvvQGhMOQFvv9JGyvvWvv%vv9OGJ|vv#(A)Eyvv)(G).h*vvJvvtvvuIvv9yvv+qvv9

k
Csvv{|vv#
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G9A?[G9@Kd=Mw

EIv}v9ACh@vzv+v+v#(Tempering):Efvv9OI@vvTvvMvv+vv#Gyvvqvv(:PEyvv)OQFvv?IvvQGQI|vvgvvAvvOyvv?
(400-600�e),Cvvv~@vvv=vvvQ*vvvOgpvvv,Gyvvv%vvv(GA|vvv}vvv9*vvvtvvvz

q
vvv{$vvvWvvv9VvvvAvvv&h*vvvTvvv}vvvKFvvvRFvvv+vvv9

k
<vvv{fvvv9OI

@=z(Qg.
EOLvv9dGyvvqvvtvv9fvv9J(Air Entrainment):E\vv9pvv?fvv"vvZvvQEOLvv9dGyvv%vv(GAEyvv)Lvvzvvavv?

GyMQS9!?<%OaR*9OIGyO*}(|?hs9<z+?GyAWj+{.
CQOhGR(Slate):YMQ|AJ(qdf#GyZzZ9dS%{sag&.
ESrvtv9A(Quenching):@vTvMv+v#Gyvqv(:PEyv)OQFv?IvQGQI|vgv+qv"v?Cv~@v=vQ*vOg<vjv}vTv&

<9y}9A@JBcQha|QGs=?.

CvvvTvvOI|vvZvvgvvO*vv?(Anodization):fvv}vvzvv+vv?EvvvTvv9AGyvv}vvgvvOf<vvavv=vvtvv?ChvvvTvv+vvOQsvv+vvtvv?
yJ}9*?<(S9_?GyAJz+{Gyw%Q<9F,.

<vvQ:*vvB(Perlite):YvvMvvQ<vvQvvv9!vv,RFvv9Fvv,|vv(Fvv(O_vv=vv+vvgvv+vv9
k

,*ovvavvzvvu<vvMvv9QG
k

fvv"vvO
@TM+"&@tQ*=9

k
Ey)OQF?G:!Z%9Qp+"AH|9OIkLz+(*?PGJvD9p?|"Mq]?.

<v;SvAv+vTv(d(Plastisol):Sv9Fv{|v#Gyvqv+v"v+v{*ovgv9yvHIvQGQ*v9
k

yv+vWvwv{pv,Gyv"v%v9*v?|v9OI
Yz=?.

@vvWvvwvv+vv{pvv(bGyvvzvvOf(Superplastic Forming):fvv}vvzvv+vv?@vvWvvwvv+vv{Yvvqvv9FvvKGyvv}vvgvvOf

<v9:fvAv}v9Ofvzv)!vdvQ*v?GyvzvOh!v?Gyvqv9Fvtv?GyvAv,@vgv"v,CfGyv}vgvOf*v}vwv#Cf*vAv}vOqOCvvDvQ|v#
100%|#_(y&G}Yz,.
@vvWvvwvv+vv{Gyvv}vvgvvOfGyvv}vvavv9hY(Bossing):|vvDvv{@vvWvvwvv+vv{EvvvTvv9AGyvvQYvv9U<vv9yvv}vvavv9Qb

GyMW=+?.
@vvv"vvvJvvv+vvvU(Brazing):fvvv}vvvzvvv+vvv?yvvvJvvv9eGyvvv}vvvgvvv9OfIvvv+vvvE*vvvAvvv~qYvvv%vvvQ|vvvgvvvOfG |vvv;A

h@(R*g&<+#FRF+#|At9Q<+#ChCvDQ<9yM9Y?GyWvgQ*?.
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@vvv+vvvQf(Terne):Svvvvv=vvvvv+vvvvvwvvvvv?QYvvvvv9U@vvvvvJvvvvvAvvvvv(j10- 20%svvvvvZvvvvvO*vvvvvQh5.1-2%

C!A++}(!,.
FvOGQSv9@vQ(GyvJv9Fv>)(Curtain Wall):FvvOGQ|vv#GyvvRFvv9L|vvQv

q
vv>fvvzvv)$vv+vvwvv{

|gO!,*TAMOev{vT9Ay(GF%9JGy="9A.
Fv%v9RE!v9QI(Luminaire):*vAvzy

q
vr|v#|vZv=v9MChCvvDvQ|vhvv{G}FvRGAGyv]vQhQ*v?

hG}S;c.
IvvvGvvv9Hyvvvzvvv}vvvavvvQ(Rainscreen):GyvvvvTvvvvavvvvKGyvvvvMvvvv9QFvvvv,|vvvv#GyvvvvGvvvvOGQGyvvvvPj*vvvvtvvvv9he

Gyg(G|{GyG(*?.
IvWv(I(Flashing):VvvQ*vvJvv?|vv#GyvvZvvqvv9FvvKGyvv}vvgvvO!vv+vv?(GyvvZvv9L)@vv(\vvhfvv"vvOGyvvAvvtvv9A

Sa(MGy="9AGyM9QF+?yAGg{Gy(Yz?vA+}?yz}9A.
IvWv(IGyvav"vr(Eaves Flashing/ Apron Flashing):GyvJvWv(IGyvAv,@vjva

q
v,Gyv(Yvzv?

<+#SaKV9s(y,hSaK|9F{.
Ivv(VGyvvTvvwvv>(Tundish):hfvv9AfvvQ*vv̂|vvqvvAvv(Myvv&pvvAvvJvv?ChCvvvDvvQpvv,CSvvqvvzvv&

yTw>Gy}gOfGy}Z%(Qp,Gyt(Gy>.
OhyQG*B(Dolerites):@AWw

q
{<}gO

q
d@=Q*O|A(SbPGJ<"+?I=+=+?|A(Sa?.

QV
q
vv?<vvTvv}vv9Q(Spatter Dash):_vv=vvtvv?E!vv%vv9AyvvzvvGvvOQGfGyvvMvv9QFvv+vv?@vvAvvwvv(qf|vv#|vv(!vv?

ESvv}vv"vvAvv+vv?|vvhQ|vv{LvvWvv#*vvQT
q

<vv%vv9SvvavvKGyvvGvvOGQyvvAvv}vv"vvJvv&SvvavvJvv9
k

LvvWvv"vv9
k

|vv}vv9*vvJvvTqvv#
GyAZ9bGya=t?GyA9y+?.

RFv9LGyv=v(QhSv+vzv+vwv9J(Borosilicate Glass):!v(Y|v#GyvRFv9L|vwv(q!v&G}Sv9Sv,
GyvvTvv+vvzvv+vvwvv9hChvvvTvv+vvOGyvv=vv(Qhfyvv&|ovvgvv9|vv{@vv}vvOqOIvvQGQj|vv"vvMvvqvv̂FvvOG

k
(C at 20�C/ 6-

10x3~)|}9*Ggz&|t9h|9
k

FOG
k

yzZO|?GyJQGQ*?.
RFvvv9Lfvvv9Fvvv~(Float Glass):yvvvv(M|vvvv#GyvvvvRFvvvv9L@vvvv~q@vvvvZvvvv"vvvv+vvvvgvvvv&<vvvvAvvvvgvvvv(*vvvv~GyvvvvRFvvvv9L

Gyv}vZv%v(Qfvzv)SvQ*vQ|v#GyvtvZvO*vQGyv}vZv%v(Q.@v"vAvH$vPgGyvavQ*vtv?Cyv(GMRFv9L|vTvAv(*v?
h<T}9v?|"Ad}&.

RIvr(Creep):@vWv(qg_v(*v{G}|vO*vJvOKpv,GyvMvQSv9!v?@vJvB@vzCv+vQIv}v(:J
C9<A?.

SvvavvK(Deck):SvvavvK|vv"vv=vvTvvbsvv9OQfvvzvv)@vvJvv}qvv{G}Ivv}vv9d*vvWvv=vv&G}Q\vv+vv?fvv9OI
*=")p,GygQGA.

Svvtvvr|vvTvvAvvgvv9QLvv9QFvv,(Soffit):ivvvavvv9ASvvvqvvvzvvv,}jFvvvRALvvv9QFvvv,|vvv#|vvv=vvv"vvv)
|gO!,|D{Gy}d;JChGyA(Sg9JGyM9QF+?yz}=9!,.
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Sv+vN@v(O*vh(Floating Screeds):VvQ*vJv?|v#Gyvav+v"v?@ov"vq
q
vP|vTv=vtv9

k
yvAvJvO*vOSv}v9vv?

_=t?Gya+#Gy;It?.

VvQ*vbGyv(Yv{(Lead Came):VvvQ*vvb|vv#GyvvQYvv9U*vvTvvAvvgvv}vv{yvvzvv(Yvv{<vv+vv#svvavvh
GyRF9LGyZj+Qp+"AHCy(GI9

k
Cv=QPGJ@Z9|+~L;<?.

YM(Q<9_"+?(Plutonic Rocks):@~@Zz
q
=%9<=bA\}#GytWQIG}Q\+?.

YvvMvv(Q<vvQvvv9!vv+vv?(Volcanic Rocks):@vvv~@vvvZvvvz
q
vvv=vvv%vvv9<vvvTvvvQfvvv?fvvvzvvv)SvvvavvvKGyvvvtvvvWvvvQI

G}Q\+?.
_vv=qvv?/EpvvQ*vvR(Coping):Gyvv}vvO|vv9cGyvvgvvzvv(j|vv#FvvOGQIvvGvvQj,SvvavvJvv&Gyvvgvvzvv(j

|9F{y+ZQa|+9gGyaQO.

_vv=vvtvv?G}hvvvTvv+vvO(Patina):@vvAvvwvv(qffvvzvv)SvvavvKGyvv}vvgvvOf,ivv9yvv=vv9
k

|vv9@vvdvv%vvQ<vvzvv(f
|MAzrf#Gy}gOfG}Yz,.

_vv=vvtvv?Gyvv}vv+vv"vv9(Enamel):|vvv9OIRFvvv9Fvvv+vvv?fvvv9OIivvv+vvvQVvvvqvvv9pvvv?@vvvavvv=qvvvufvvvzvvv)Svvvavvv(M
Gy}g9OfhGyqM9Q*9J<9yZ%QyJ}9*A%9.

i9y+"9(Galena)L9|9J_=+g+?s(G|%9v=Q*BGyQY9U(PbS).

pvzvwv"v?(Vulcanisation):fvv}vvzvv+vv?vvv+vv}vv+vv9Fvv+vv?@vvJvv(qdGyvv}vvavv9WEyvv)|vv(GOCvvvDvvQO*vv}vv(|vv?
<{\9p?Gyw=Q*B.

pvzv(Qh<v(yv+v}v+vQ(Fluoropolymer):<vv(yvv+vv}vv+vvQCSvv9Svv&Gyvvqvvzvv(QhvvvQ<vv(f|vvh|vv9OIQG<vvavv?
|#GywQ<(f-pz(Q*#.*A}+R<}t9h|?f9y+?yz}oJ;

q
JhGyJ}(V.

pvv+vvQ|vv+vvwvv(:*vvB(Vermiculite):pvvvzvvvR|vvv(Fvvv(O_vvv=vvv+vvvgvvv+vvv9
k

|vvvQv
q
vvv>|vvv#_vvv=vvvtvvv9JQsvvv+vvvtvvv?

v9y}+w9.

svv9_vvhQ<vvbCh@vv}vv9Svvx(Bond Breaker):|vvv9OI@vvvTvvvAvvvgvvv}vvv{yvvvAvvvz|vvv+vvv#fvvvOeGyvvvAvvvZvvv9b
f"ZQ*#|AG9hQ*#|}9*T}Kyw{|"%}9<9yJQv?y(IOg.

vvv=vvQ*vvBGyvvR!vvx(Zinc Blende):|vvvgvvvOfCYvvvqvvvQEyvvv)Gyvvv=vvv"vvv,hG}Svvv(O*vvvAvvvwvvv(qf|vvv#
vvv=vvQ*vvBGyvvR!vvxpvv,Vvvwvv{<vvzvv(Qj|vvwvvgqvv>|vvhvvv}vv+vv9J|vvAvvqvv9h@vv?|vv#GyvvJvvO*vvOhGyvv}vv"vvjvv"vv+vvR
hGyw9O|+(e,hGyj9y+(e,hG !O*(e:Gy}ZOQGyQF+T,yzR!x.Y+jA&.(ZnS)

vvvzvv(Qhpvvzvv(QhvvvQ<vv(f(Chlorofluorocarbon (CFC)):|vvQvvv>fvv]vv(j_vv+vv9Q|vv#
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|WAt9JGy}+A9fhG *A9f*JA(jfz)GywQ<(fhGywz(QhGy%+OQhF+#hGyqz(Q.

yvv=vv9H(Pith):Ivv=vv{|vvQvvvRj|vv#G}!vvTvvGvv?G}Svvqvv"vvGvv+vv?pvv,Svv(b|vvgvvdvv~Gyvv"vv=vv9@vv9J
Gy(f9F+?*g}{v}TA(OY.

y

n
=p#(Adobe):YzZ9d!Ojq|t(y>*Oh*9

k
h|Gq

q
r@JBCVg?GyW}U.

yvv(MGyvvMvvWvv>Gyvv}vv]vvjvv(W(Particleboard):*vvvAvvvwvvv(qf@vvvJvvvBGyvvv]vvvjvvvb|vvv#!vvvWvvv9QI
GyMW>|h|9OIQG<a?.

|vv9OI|vvAvvjvv+qvvQIGyvva
q
vv(Q(Phase Change Material):@vvv}vvvAvvv[IvvvQGQIfvvv"vvvO|vvv9@vvvPhH

h@JQqQ$9f"O|9@AZz
q

>.

|vv9ivv"vv9@vv(SvvAvvQvvvWvv#(Magnetostriction):@vvvjvvv+vvvQC<vvvgvvv9OGyvvv}vvv(GOGyvvvJvvvO*vvvO*vvv?fvvv"vvvO|vvv9
@AgQVyJt{|j"9_+T,.

|vvO|vv9cIvvRGe(String Course):|vvO|vv9cCpvvtvv,Qsvv+vvu<vv9QR|vv#GyvvJvvGvvQChG6FovvQq

I(dGy="9AyAzv+OGyAt9A_9<t+#Ch|=9VQI@JBGya"r.

|vvgvvOfGyvv=vv"vv9ObChGyvv"vvJvv9SG}Ivv}vvQ(Gunmetal):!vv(Y|vv#Gyvv=vvQh!vvRGSvvAvvMvvOepvv,
G}Y{p,Y"9f?Gy="9Ob.

|vv(!vv(vvv(c(Monocoque):_vvvQ*vvvtvvv?yvvvzvvvAvvvWvvv+vvv+vvvO*vvvtvvv9hepvvv+vvv&Gyvvv=vvv"vvv9AG}Ivvv}vvv9d<vvv(GSvvvavvv?
GytWQIGyM9QF+?(Gyj;a).

!vJv9SCYvqvQ(Brass):Svv=vv+vvwvv?|vv#Gyvv"vvJvv9ShGyvvR!vvx@vvJvvAvv(jfvvzvv)GyvvR!vvx<vv"vvTvv=vv?
|9<+#10%h45%.

!vvv(GRd|vvvavvvQ*vvv?(Down Pipes):G}!vvv9<vvv+vvv>GyvvvWvvv9svvv(yvvv+vvv?pvvv,Vvvv=vvvwvvv?@vvvZvvvQ*vvvr|vvv+vvv9g
G}|a9Q.

$vv;eivv9Rj(Aerogel):|vvv9OI|vvvTvvv9|vvv+vvv?Yvvv"vvvgvvv+vvv?Lvvvqvvv+vvvqvvv?FvvvOG
k

@

o
vvvWvvvAvvvu|vvv#Gyvvv%vvv;e

(GyvGv{)Iv+vE*vAv~qGSvAv=vOGdGyv}vQv
q
v=v?GyvTv9Fvzv?pv,GyvGv{<v}vQv

q
v=v?iv9R*v?pvAv"vAvH|v9OIYvzv=v?

sz+z?GywD9p?hGy"9sz+?Gyw%Q<9F+?h@oOf)CI+9!9
k

<9yOL9fGy}AG}qO.

hRQIGyvvGvvOGQ(Dado):GyvvGvvRAGyvvTvvqvvzvv,|vv#GyvvGvvOGQGyvvPj*ovvR*qvv#Ch*vvO$vv#<vvWvvwvv{
|MAzrf#<t+?GyGOGQ.
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*?[G9QGIPCXJ

GyqZ{G}hd

BFoQqPhhF&=+{Fairfaced Brick

BFoQqSz+w9JGyw9yT+(eCalcium Silicate Bricks

BFoQqGywzUGyQ|\Sand-Lime Brick

BFoQqGCG(aSaJ&Frogged Bricks

BFoQqGy(GF%?Facing Bricks

CQ<a?G@OQGfWall Ties

Cf}9d|O!+?p,GC(GshGyg9|?Hard Landscape

EpQ*R(_=q9JGyAZ9h*#hGCT9<K)Copings

Cy+9aGy=9RyBBasalt Fibre

E89As9<{yzA"qU(|T9|,)Breathable Finish

<;WG6FoQqBrick Tiles

@=t

q
hStaining

@RF+HVitrify

@T9|KTolerance

@WQ

qHGC9AWater Absorption

@z=+OSinter

@"T+uG6FoQqV9s(y+9
k

Perpends

FOQGfPGJpG(ICavity Walls
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Fza?(vAz?)Clot

>q9d(I9|{y~>9d)Load-Bearing

I(qGQ/_=W(QChalk

LQS9!?|T9|+?($(GF+?)Aerated Concrete

LW>GyT9LTeak

O*}(|?Durability

QG@"G+9JG *=(vT,Epoxy Resin

Q<bBonding

Q<b/@QGv>(!Zq,)Half-Lap Bond

Q<b|wO
q

SStack Bonding

QFq9L(*TAg}{yQUqGBQS9!?)Vibrator

QYr<96FoQqBrick Paving

QYrf^Vw{I=w?GyTz
q
?Basket-Weave Paving

QYrf^Vw{fd~GyT}xHerringbone

QYr|AA9<hRunning Bond

Qs9FuG6FoQqBrick Slips

V,qG6FoQqFiring

Y=9Z/L]9HPegement

YMQ_+",Shale

YzZ9dClay

YzZ9d|W(jFired-Clay

YzZ9d!9QjFireclay

_=

q
9JGy"(GpPCills

izt9J(hIOGJEi;bGCOG|+x)Coursing Units

pQc/@W=+xStack

pQfAutoclave
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pQf/C@(fKiln

p"9AGJOGLz+?h|qA(I?Atria

s9<z+?Ef9OIGyAOh*QRecyclability

s9fOI|wgq=?(G@RAGyTq\|#G@OGQ)Dado

s(y=?<9yTw>Slop Moulding

s(y=?f^y(MPallet Moulding

s+}?|A(Sa?Mean Value

vAr/Of9|?Abutments

vD9p?F9p?E=9y+?Gross Dry Density

vzULime

vzUI,qQuicklime

vzU|9F,Hydraulic Lime

vzU|aqzHydrated Lime

|9!hQ_(<?Damp-Proof

|A9!?Gy]jbCompressive Strength

Iow~Clamp

Iw~/vA+~(\OGC9A)Watertight

|O|9c<"9ACourse

|QIz?Gy"]HBiscuit Stage

|t(y
n

>*Oh*9
k

Hand-Moulded

|;WMortars

|"9hQLight Wells

|"J(@9J_+"+?/@QqGv(@9Terracotta

!9sz+?IQGQ*?Thermal Conductivity

!JB!9pQBas-Relief

!T+HTexture
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hGF%?F9!=+?yz}"9RdPGJSa(M|9Fz?Gable-End

hY;JIQv?/p(GY{EOOMovement Joints

hYz?PGJi(Q|t(qSRecessed Curved Joint

hYz?|AQGFg?(i9FQI)Recessed Joint

hYz?GCG(GIWeathered Joint

hYz?|TA(*?Flush Joint

hYz?|Tw?GyOy(Bucket Handle Joint

h_+OI(s9fOIGyg9|(O)Plinth

GyqZ{GyD9!,

E89AGJFinishes

<QhR(<QhR|O|9cf#GyPj;A&)Over Sail

<z(cG}_9Q*rKerb Blocks

<z(c<(F&=+{(:LA9LE]@z++U)Fairfaced Block

<z(cLQS9P|T9|,|g9yHp,pQfAutoclaved Aerated Concrete Blocks

FOGQ>q9d(FOGQ|Z}q~yAJq}{G}>9dGyW9s(y+?)Load-Bearing Wall

FzT?Gy"9pPI(Gyg"ZQG}pt,GyTq\|#E_9Q!9pPICh<9H)Cill

IGQGyRGh*?(sag?IGQyzRhG*9GB9QF+?)Quoin

LQS9!?|T9|+?Aircrete

LQS9!?|T9|+?(|%(GI)Aerated Concrete

O|9f?(FRA!9@r|#GpQ*R)Drip

Q<b|wO
q

SStack Bonding

YJ?IQGQ*?/Gyt+}?UU-Value

fA=?<9HCh!9pPILintel

iT(dGywzULimewash

iW9A@"qUBreather Membrane

pQfAutoclave
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s9<{yzAJz

q
{I+(*9

k
Biodegradable

y(M|#G}y+9aFibreboard

|9OI|Aj+qQIGya(QPhase Change Material (PCM)

|9!h@TQHSealant

|O|9cCourse

|O|9cf9RdyzQ_(<?Damp-Proof Course

|gO

q
dG:!=g9KGy%OaTarget Emission Rate (Ter)

FRb/|gQqbRiven

!q(Pyz%(GABreathable

hYz?@"9v>(hYz?@"9_KQCSyQCS)Butt Joint

GyqZ{GyD9yE

GLA=9Qf+q"?FRQICore Sample Test

GLA=9Q$=(WGCMQhWSlump Test

EQS9AGJAnchorages

CS9hQ(@Tz+KfQ\,)Stirrups

ES}"B<(Q@;!OjPortland Cement

E\9p9J(|(GO|]9p?)Admixtures

Cs"+?EYa"9f+?Aqueducts

G!=g9C9JGyj9RGJGyOp+8?Greenhouse Emissions

G!w}9TShrinkage

<DuExtrusion

<QL|gOP(vz<QGL!t{Gya9s?)Pylon

<");A+?Substructures

;z+{|"M\Sieve Analysis

@R$qQ/Ez
q

KEfflorescence

@tW

q
QSaKGBQS9!?/@tq

w
hConcrete Spalling
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@z=+OSintering

IGQvzT,YzZ9[Argillaceous

IZ(*q9JAggregates

IZ(*9JLq+q?Lightweight Aggregates

IZ(*q9J|g9OIGyAOh*QRecycled Aggregates

It_Grout

>q9dLoad Bearing

L=EGyqQfGyg9[(|"AHC9!(jyZ"9f?Gyq(:P)Blastfurnace Slag

LQS9!?Concrete

LQS9!?Lq+q?Lightweight Concrete

LQS9!?f9y+?G}OGAHigh-Performance Concrete

LQS9!?i9R*?Aerated Concrete

LQS9!?Gyt">Hempcrete

LQS9!?|QV(V?(|tPhp?)Sprayed Concrete

LQS9!?|QF+?Visual Concrete

LQS9!?|T9|+q?Air-Entrained Concrete

LQS9!?|T=t?G F%9OPre-Stressed Concrete

LQS9!?|T=t?GyZ"hPrecast Concrete

LQS9!?|TA}QqIMonolithic Concrete

LQS9!?|Z=(<?p,GCw9fIn Situ Concrete

LQS9!?|t9h|?yzJQGQIRefractory Concrete

LW>|g9vUPlywood

Lza9JLQS9!+?Concrete Mixes

OL9fGyT+z+w9Silica Fume

OhqG|?<QF+?Tower Cyclone

Qv+RIPier
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Qh<?Slurry

Qh<?SqaJ+?(_=t?SqaJ+?i"+q?<9 S}"B)Laitance

R*9OIp,GAG~IA)40%Bulking

S

q
qhI9cAbrasive Blasting

Str$Q|,Hip-Roof or Hipped Roof

V=x|gOPMetal Lathing

V

q
O:Iu(VOGyw9<;J<gO@Zz

q
>GBQS9!?)Post-Tensioning

V

q
O|T=u(VO

q
Gyw9<;Js={E!]9LGBQS9!?)Pre-Tensioning

Vt(bfW(GF+?Map-Crazing

Vt(bfW(GF+?|At9_g?p,GBQS9!?Map Cracking

V"9v{(@Tz+KfQ\,)Links

YMQ_+",Shale

YzZ9dClay

_+"?vzULime Rendering

f"9YQ|(y
q
OIyzQi(IFoaming Agents

i9R!9@H|#|w=q9JGy"q9*9JLandfill Gas

pG(GJ$(GF+q?Blow-Hole

pJ~IGQj|aJ(fPulverized Coal

s9y>Formwork

s9y>|"RyuPG@+9
k

Self-Climbing Formwork

s]=9f@Tz+KOGFQ*?Round Reinforcement Bars

s]=9f@Tz+KIzR!?Ribbed Reinforcement Bars

s]=9f@Tz+K|T"q"?Indented Reinforcement Bars

vJz?Pointing

vQ<"?Carbonation

vzULime
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vzUI,qQuicklime or Lump Lime

vzU|9F,Hydraulic Lime

vzT"?Calcining

vz+"wQClinker

:YuAdhesive

|9OII9v
q
?Carborundum

|9QdMarl

|=a

q
89JGyAZz

q
>Retarders

|O

v
IES}"A+?(_=t?@T(*?|#GyQq|{hG S}"B)Screed

|RGQ*>/H9Qm|aQ*?Gutters

|TQ

q
f9JGyAZz

q
>Accelerators

|a9hf?Ductility

|g9@?/E!]9LCuring

|gG(!?GywzULime Putty

|tzhIG9QIQuarry

|;WMortar

|;WLW#Rough Cast

|zO

q!9JPlasticisers

|zO

q!9Jp9Ft?G}OGASuperplasticizers

F9SxEQS9A(yAD=+Bv9<;JGCT=uG F%9O)Anchor Grips

*AG}qOSet

*AZz
q

>Harden

GyqZ{GyQG<h

BC9QOp+8?/GIA=9SIQGQjGreenhouse Effect

EF%9O|T}(MPermissible Stress

GSAt;HMetabolism
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CStrGytXThatch

GpAt9QGA(GaWane

Cy(GM<"+(*?|gRhy?Structural Insulated Panels

Cy(GMGywA9fFlaxboard

Cy(GMy+q+?Fibreboards

G!q;b_([Split

G!q;bf^_(dGyAGP
q

YShake

<;_9JY(aGBW>Wood Wool Slabs

<;_9JGytXGC]j(WCompressed Straw Slabs

<z(W/GyT"O*9fOak

:q+r<9yqQfKiln Drying

:q+r<9y%(GAAir Seasoning

@T(*?Planing

@Z}+~hpuI9:JGAOhOLimit State Design

@"g+~Sanding

@"(HFir

@"(HOhi;S(LW>Gyw"Oj)Douglas Fir

FTOGyg9Q\?Web

F"9Mf9Q\?Flange

I9y?IO

q
G:SAMOGeServiceability Limit State

I9y?IO*q?sZ(iUltimate Limit State

I(QPoplar

LW>Gy=A(:Birch

LW>GyRGfBeech

LW>GyT9LTeak

LW>GyW
q(MSpruce
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LW>Yq9FJ,Laminated Timber

LW>Yq9FJ,sWQjLaminated Veneer Lumber

LW>Yq9FJ,|AZ9y>Cross-Laminated Timber

LW>_

q
QjSoftwood

LW>s9S,Hardwood

LW>Gytz>Heartwood

LW>|g9vUPlywood

LW>GC"G(QJoinery Timber

LW>Gy"TkSapwood

LW=_/yj"_Lignin

L+RQGfBamboo

Op(aGBW>Shingles

St9F{Scaffolding

VGQGyOQOGQ(GCQGf)Ash Tree

VGQIG}QvULarch

Vt(bSaJ+?_(y+?Checks

Y"(<QQG@"G,Pitch Pine

_=t?LW>Gyw}=+(e(|#!T+HLz(jy+#)Cambium

f9Q\?C9!(*?Joist

f9Q\?fz(*?p,G@}z(!9JGyW=w+?Trussed Rafter

f9Q*9JGy=PhQGymnosperms

f9RdGyZ(aGCgOPMineral Wool

f9Rds9<{yzA"q
q

UBreathable Insulation

sO

q
I/VQL?LW=+?Laths

sW(QGBW>Veneers

sahGyWGQVA9AkWinter Felling
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v9S+9JGy=PhQAngiosperms

A9AL9QF,Bark

A9AOqGL\Bast

y(MIo=+=,/!W9QIGBW>Particleboard

|TA(iGC+9gG@(p+?Water Table

|"G(Q(:}+hGBW>GCWj(d)Joinery

!G9QICarpentry

!(G@H@WP*>Gyj9<9J/@tz+~Forest Thinnings

hYz?@"9v>Butt Joint

GyqZ{GyM9|U

Anneal E>9A(@zO*p#Gyq(:P<9yAJ}+?C~<9yA=Q*O)

Leaching Of Zinc (Dezincification) GQ@W9MGyR!x(GRGy?)

Decarburization ERGy?GywQ<(f(|#GCgOfGCZ%(Q)

Space Frame E_9QpQGi,

Seamless Tubes C!9<+>i+Q|zJ(|?

Extruded <Du

Welt I9V+?/!a9b(IRGe*oD=Bf^Gy"T+HyAt(*A&)

Primer O$9fG}S9S

Alloys S=9Fx

Chalcopyrite V9yw(<Q*B(v=Q*BGAO*OhGy"J9SCuFeS2)

Corbel _"r/cqQsZ+Q(FRA!9@)A|#FOGQ)

Vermiculite p+Q|+w(:*B(|gOfS+z+w9J|9F,)

Chalcocite v9yT+B(v=Q*BGy"J9SCu2S)

Cladding vT(I/EvT9A

Hot Rolled |OQp{f^GA9|,

Ductile |a9hY/yOf
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Deoxidize *oQFh/*R*{G}hvTG_

Electroplate *z=xU<9yw%Q<9A

GyqZ{GyT9OS

CQ\+9J|gO!+?|w+q?GCtahProfile Metal Decking

CQ\+?Deck

CSaKL]QGAGreen Roofs

CSaK|9Fz?Pitched Roof

ESqzBAsphalt

ESqzB|Zaw,Mastic Asphalt

CStrPGJCQ\+?<9QOICold-Deck Roofs

CStrPGJCQ\+?OGp8?Warm-Deck Roof

CStr|tz(<?Inverted Roofs

E\9p9JAdditives

Cf}9dYz=?(GCO!+?)p,GC(shGyg9eHard Landscaping

Cf}9dy+q"?(RQGf+?)p,GC(shGyg9eSoft Landscaping

CiW+?|jzq?Sarking Membranes

Ci}9O|"9pP|+9gGCaQRainwater Outlet Sleeves

Cy(GMGyz+q+?Fibreboards

<QcGC9APonding

<;_9JCQYq?Paving Slabs

<;_9JY(aGBW>Wood Wool Slabs

<(y+TAQ|WQqH<9yt9QBitumen-Saturated Polyester

<(y+TA+Q*#I]Q<9y=DuExtruded Polystyrene

@O$(QDegrade

@W+N/V+M(L?Ageing

@g>Fatigue
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@z+q#Softening

@"(qYI+(jBiodiverse

F[Gypsum

F+(@wTA9*{Geotextile

I9FRyz=M9QVapour Barrier

I9FRyzGPhQRoot Barrier

IZ)Ballast

IZ+QIMat

I+9I<Q*?Wildlife Habitat

LW>|g9vUPlywood

L+XHessian

OQG<RhfHand Rail

O$9fCS9SPrimer

Qi(IG}hQ*A9fGyZz=?Rigid Urethane Foam

Qs9s9JGy=([Chy+q_Polyolefin Laminates

V=x|gOPMetal Lathing

Y(aFleece

Y(aRF9F,Glass Wool

Y(a|gOPMineral Wool

_=t?CS9S(_=t?;A+?)Substrate

_=t?f9Ry?yzJQGQIInsulation Layer

_;ACoating

f9Rdyzg(G|{G@(*?Weatherproof

f9Rdyz}9AWaterproof

f

o
t{Gy"=9@9JPlant Cuttings

iW9AMembrane
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iW9AGyt9QBitumen Membrane

iW9A|9!hyz}9ASheathing Membrane

s9<z+?GSAa9y?Extensibility

s9Q/>o
n

QBitumen

vTQGAG9QIStone Chippings

yOGF#(<;SA+x)IQGQ*?Thermoplastic

y(MGya+"?Plasterboard

y(M|#Cy+9aGBW>GCGOhy?GC(Fq%?Oriented Strand Board

y(M|#!W9QIGBW>GC]j(_?Particleboard

|9yrL9|{Inert Filler

|A9!?GyWOqTensile Strength

|OI9I/CSa(G!?Roller

|T=uGyZ"hPrecast

|a

q
9WY"g,Elastomeric

|t9h|?GyDt>Puncture Resistance

|t9h|?GyZOeImpact Resistance

|zO!9JPlasticisers

|"d(|?|"hGyTt(WFall Arrest System

|(GO@ja+?GyTaKRoofing Materials

|+{/|"JOQFall

!W9QIGBW>Mulch

!gz?Upstand

!ta?Gy"OiDew Point

!(GpPGyTaKRooflights

GyqZ{GyT9<h

E69e(ELq9A)Obscuration
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C@(f/pQfKiln

EF%9OGJStresses

EIw9eIZQGy%(GAEnvelope Airtightness

CQ\+?Floor

C\}(|?CSa(G!+?Cylindrical Ribbon

Cy(Gf|AtRI?Iridescent Colours

C!=(HGy"qNBlow Pipe

G$ARGRGJ|Q@O
q

IReverberation

<9bm(|A=u
u

)Residual

<;WGyQYrGyRF9F,Glass Pavers

<z(c(<z(v?)Block

<

o"BPunty

<"+?:<z(Q*?Amorphous Structure

Gy=(@9S(vQ<(!9JGy=(@9S+(e)Potash

<(QhS+z+w9JBorosilicate

;q+R\(F,Photocatalytic

<R*#Warehousing

@O$(Q(@zr)Deterioration

@Oh*QRecycling

@Oh*~Spinning

@RF+HGlazing

@RF+H|ROhLGlazing Double

@RF+H|qQOSingle Glazing

@Tt+rRoofing

@WQ*>IQGQjHeat Soaking

@t"+?GyAg(*~Float Technique
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@t"+?GyOIQF?Rolling Technique

@t"+?GyTqh<9yQ|{(GyAQ|+{)Sandblasting Techniques

@wO*U/@Za+rStacking

@zT_(GyzT9fhGy"tQI)Mortice and Tenon

@z(qfIQGQjThermochromic

@z(qfIQGQj|OGQjThermotropic

@z(qf\(F,Photochromic

@z(qfv%Q<9F,Electrochromic

@z+_Softening

@(R*hDispatch

FOGQI9F>Curtain Wall

FOQGfI9F=?Curtain Walling

G@RAG}|9|,|#|tOq|?GyqQfGyg9[Forehearth

F(G!>pAJ?Gy"9pPIGyd9$QIReveals

I={Roving

I

o
=+=,Granular

IG9HGyAdz+{GytRI,Iris Diaphragm Shading Device

IG9HPhVqQGJ(C<9F(Q)Louvers

IGQvzT,(vQ<(!9JGyw9yT+(e)Lime (Calcium Carbonate)

IR|?Bundle

IZ+(*q9JAggregates

IZ+Q|#\q9FQI=(v?Woven Strand Mats

LQRIGQjGlaze Stone Beads

LQRRF9F,Glass Beads

L;A/pQGZVacuum

Lz+?v%Q\(F+?Photovoltaic Cell
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OQG<RhfBalustrade

OQLStair

QGS~Gya+rHologram

QYrPaving

Qv+RI|A(Sa?Central Mullion

Q|9OGyZ(OGSoda Ash

Q!+#|QGpuSympathetic Resonances

RF9LGlass

RF9LLRp,Ceramic Glass

RF9LLq+rGyz(fBody-Tinted Glass

RF9LLz(jCellular Glass

RF9LQi(jFoamed Glass

RF9LYq+J,Glass Laminated

RF9Lf9F~Float Glass

RF9L|A=O
q

dGy"9sz+?Variable Transmission Glasses

RF9L|ROhLG}y(GfDichroic Glass

RF9L|TaKPlate Glass

RF9L|Tw(HCast Glass

RF9L|oZ}nBSolid Glass

RF9L|a\Coated Glass

RF9L|tTq)Toughened Glass

RF9L|t(qi<9AQGQIHeat-Strengthened Glass

RF9L|wTQ|"9S>yzZ%QCullet

RF9L|zO
q

fAnnealed

RF9L|zw,(sO*~)Crown Glass

RF9L|"Mq^E!q9PGy](AGlass Low-Emissivity
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RyuSlippery

S=+w?Bullion

SA9QII9F=?yz](ABlind

S+z+w9Silica

S+z+w9Jsz(*?@QG<+?Alkaline Earth Silicate

V=&Vq9aTranslucent

Vu

q
Split Open

Y9p,(Vq9a)Clear

YOiReverberation

Y}9eC"9F,<9fEyz](A(y+O)Light-Emitting Diode (LED)

Y(aRF9F,Glass Wool

\q+QIStrand

\(AS9sbIncident Light

_=t?<+"+?Interlayer

_J#Grinding

_

o
g~Bait

_(bCollet

cz?v9<(y+?Cantilevered Canopy

f9Q\?RF9F+?Glass Beam

f9|{|9yrFilling Agent

fq(jSpontaneous

ftO|t"aQArchway

i9RL9|O|9yrInert Gas Fill

i+QVq9a(v9|O)Opaque

p9sO(@9yr)Wastage

pQfGyAz+_(y~V+9AGCZ"(f?|#GyRF9L)Lehr
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pQ*BLRp,Ceramic Frit

pa#Smart

pt9s+h$(GF+?Air Bubbles

pz}"w,Flemish

p+z~(Qs9s?)Film

s9<{y;!Aq9NIntumescent

s9<{y;!]j9WCompressible

s9QhQIBottle

s9!(fhYq,Descriptive Code

sp=
q
?Dome

s]=9fGSA"9OSaddle Bars

saq?/vAz?Gob

vT9QIGyRF9LCullet

vgx|zJ,Salt-Cake

v%Q|9fAmber

y(M(Yq+J?)Sheet

y(M/y(I?Panel

y(I9JGyg(GQVSpandrel Panels

y(fC9<BColourfast

|=9fOISpacer

|A=z(QCrystalline

|AG}

q
OFrosted

IW(qSandwiched

Iq(Q<9A}^Acid Etched

JQqe(<Q*~)Lace

|R*{y~y(GfDecolouriser
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|TA"=BRQGf,Conservatory

|TA(sOC|9|,Forehearth

|TJ(bPulverized

|TJ(bGyZ+q9ZG}>QJeweller’s Rouge

|Wa(aGA(GaBeveled

|]9OyzAMQ*>Vandal-Proof

|]9OIyzQY9UBullet-Proof

|a=9b(|t+9S|a9<t?GAG~)Size Applicator

|g9|{EOqOCoefficient of Expansion

|t9heyzMOTAbrasion Resistant

|tZ

q
>(|tz

q
~)Reeded

|ta

q
hChopped

|tah|w+qrVw{Profile Section

FW)Walkway

|"R[/Sw",Domestic

!9pQEmbossed

$;ei9RjAerogel

hGF%?|ROhF?GyTaKDouble-Skin Facade

hYz?@"9v>Butt Joint

*A=z(QCrystallize

*AJa
q

~Spall

*AQGL)Sagbend

*AWAqBLoosen

*AWd
q

)Shatter

*A"9CQSplintering

LQqaDiffract
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*qzaKFlatten Out

GyqZ{GyD9|#

C<+^f9F,Off-White

GSA"T9NReproduction

EpQ*R(LbGyAt9AGyTaK|hG@OGQ)Eave

E*;*BIllite

<Qiz?LW"?|AqJ}?Grit Carborundum

<;_9J<T+a?|zT9APlain Tiles

@=z(QCrystallization

:(*?Weathering

@QGv(@9Terracotta

@Q|+~Refurbishment

@RF+H(GyAJ(qdE]RF9L)Vitrification

@R*+",Embellishment

@tg

q
Q(LbGyAt9ASaJ_|9Fz+#p,Gy="9Af"OGyAtgQ)Valley

@(\g9JGya},Alluvial Deposits

I9p?Verge

LRaIGQjStoneware

LbGyAt9ASaJ_|9Fz+#p,StrGy="9AHip

LbGyPQhIRidge

Q|9OjOGv#Brindled

RF9F,Glassy

YM(Q!9Q*?Igneous Rocks

Yg>G:!Z%9QRefractory

YzZ9dGBRGp_Ball Clays

YzZ9dGC9*w9Micaceous Clay
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YzZ9d|W(jFired Clay

YzZ9dh*zOhi(yBWeald And Gault Clays

_;AIo=+=,:|hGranular Glaze

fRd|aQjRainscreen

pM9QEarthenware

pT+qT9Af9O*q?Formal Mosaic

pzOS=9QFeldspar

s9V9P(Y+",,V+",,LRa|RLQa)Faience

s9y>FZ,Plaster Moulds

s}?/@9L(sag?@
o
Qv

q
>p,PQhIGy="9A)Finial

v9hy+#Kaolin

vT(ICladding

v

o
~

qhY{hSO
q

Socket/ Spigot

y(M(y(I?)|RLQaDecorative Slab

y(I?LRp+?Ceramic Panel

|9OIvQ<(!+?Matter Carbonaceous

|9QdE@QhQ*9Marl Etruria

|9Qdv+(<QKeuper Marl

|AQGv>Interlocking

|QIz?GyAZz>Biscuit Stage

|RFHVitreous

|gA

q
uAntique

|jQIOchre

|tah|QY

q
hStudded Profile

|tah|w+rProfiled

|wg

q
>|Ta

q
KPlain Ashlar
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|(:*BMullite

|(!A}(Q*z(!9*BMontmorillonite

GyqZ{GyA9Sh

CIG9QGyQ|z+?Sandstones

CIG9QGywzT+?Limestones

CIG9Q|A(GR*?GyTa(MAshlar Masonry

C_9Q*rKerbs

Csq9UGAG9QIGabions

EvT9ACladding

<9RyBBasalt

@QGpQ@+#(!(Y|#G}IG9QGywzT+?)Travertine

IGQG}S9SPadstones

Lq9fPumice

OfT?GyOQF?(G@RAG}pt,|#OQF?GyTz~)Stair Tread

Ohy(|+B(vQ<(!9JGCj"R*(ehGyw9yT+(e)Dolomite

QL9eG}h!+wUOnyx-Marble

Q_(<?Gya=+g+?yzZMQQuarry Sap

QhGb|og}vOf"O|OL{GC=")Porticos

R<QFOOlivine

YM(QGyQS(<+?Sedimentary Rocks

YM(Q|AJ(qy?Metamorphic Rocks

YM(QGy"9Q*?Igneous Rocks

Y

o%9QI(GCj}9)Magma

Y(GfOStalagmites

_=

q
9JCopings

fA=?/_=q?Cill
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iQG!+BGranite

pzT=9Q(Sz+w9JG}y(|"+(e)Feldspar

v9yT+B(vQ<(!9JGyw9yT+(e)Calcite

v(Q!+W?Cornice

yT+z+w9(Gyw(GQ@R)Silica

IQRBroached

|Q|QAlabaster

|T}T~(|Os(b<9}RG|+{)Droved

|WQ<+?(f}(OOQG<R*#IGQj)Baluster

!(GRdStalactite

h_+OI(s9fOIGyA}D9dGCQ<g?)Plinth

GyqZ{Gyg9VQ

EF%9OStress

E_9QpQGi,Space-Frame

E!aq9AGyPGOSelf Extinguishing

<+BRF9F,|TA"=Byz"=9JConservatory

@=O*{Gyz(f!A+G?@j+QOQF?GAQGQIThermochromism

@OQqc/@qw
q

x@t%tQjDegradation

@O$(Q/@zrCross-Link

@Qv+>|#Gy=DuhGyTJ>Pultrusion

@Q|(<;SA+x(*AzOf<9AQGQI)Thermoplastic

@Q|(SB(*AZz><9AQGQI)Thermosetting

@Tw+QGJG}pt+?/CStr|TAg9QISoffits

@Tw+QGJV9s(y+?Fascias

L;*9\(F+?Photovoltaic Cells

PjFR*89J\M}?Macromolecular
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QG@"HResin

QO$?Atrium

RIrCreep

Y=9Zs9<{yA=O*{y(!&IQGQ*9
k

Thermochromic Pigment

_=t?fRdQs+t?|#G}y(|"+(eh@g}{vJ9FRyzAw9CrSarking

_Q*t?GyZt{Calendering

fA9|?/OQF?GyAgA+~Opacity

:@wU/y=#GyWGQ(|a9Ws={Gyqzw"?)Latex

|D=A9JStabilisers

I}+9J<+8+?Biomes

|ROhLGyz(fDichroic

|a9_,Elastomeric

|d;

q
JGyT+9QGJCarports

|

o
g9|{GyA}OOGBa,Coefficients of Linear Expansion

|g9|{|Qh!?Modulus of Elasticity

|g(qs9JG:IAQGbFire Retardant

|tU

u
Hardener

|zO!9JPlasticisers

|z(!9JPigments

GyqZ{GyJ9OjfWQ

CQG|+OGJ(Cy+9a@Qv+=+q?s(*q?h|t9h|?yzJQGQI)Aramid

ES}"B|Tz
q

K<9}y+9aGyRF9F+q?Glass-Fibre Reinforced Cement (GRC)

EV=9Y|T=uPreimpregnation

Cy+9aRF9F+q?Glass-Fibres

Cy+9aGywQ<(fCarbon-Fibres

<(y+TAQ|Tz
q

K<9}y+9aGyRF9F+q?Glass-Fibre Reinforced Plastics (GRP)
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:T+Q<9QOCold Bridging

F[

q
|Tz

q
K<9}y+9aGyRF9F+q?Glass-Fibre Reinforced Gypsum (GRG)

IR|?Cy+9aRoving

SJ>Pultrusion

s}9Ty+q,|"T(LWoven Fibre Fabric

HQG*?|aQ*?<+#Stq_|9Fz+#Valley Trough

GyqZ{GyD9!,fWQ

E_9QGJI+a?<9yz
q
(I9JG@OGQ*q?Panel Mouldings

Cp9Q*RFriezes

Cy(GMG@[GCTz
q

K<9}y+9aFibre-Reinforced Gypsum Boards

Cy(GM|t9h|?Gyg(G|{G@(*q?Weatherboarding

<;WTile

LQRGJGyRhG*9Corner Beads

St(aGCTAg9QIGB9QF+?Soffits

VQGFKG vT9AGyWq9s(y+?Fascias

YOQGC(sOChimney Breast

_

o
"rrCorbel

_+"?Plaster

_+"?G}S9SUndercoat Plaster

_+"?G@
q

[Gypsum Plaster

_+"?GywzULime Plaster

_+"?|9Yq?yzZq(JAcoustic Plaster

_+"?GCRLQp?Textured Plaster

_+"?GCtPhp?Projection Plaster

v(Q!+W9JCornices
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y(M_+"?Plasterboard

|O

q
I|#G@[yzAT(*?Gypsum Screed

GyqZ{GyD9yEfWQ

CQ\+q9Jf9F}?Floating Floors

Cy(GMC"9F+?Gya=t?Sandwich Panels

Cy(GM|#!W9QIGBW>Particleboard

G!At9dIQGQj<9yA;|UConduction

G!At9dIQGQj<9A}{Convection

<a9!+9JfRdInsulation Blankets

<;_9JfRdInsulation Batts

<"A_(Y+jA&Gyw+}9h*?(C5H12))Pentane

<(QGvT=(QGJGy=o(rQnb/<(QGJGyZ(O*(e(|TJ(bC<+^|A=z

x
(Q)Borax

:T+QIQGQjThermal Bridging

F(GFRGyD9!(*?Purlins

LQS9!?Gyt">Hempcrete

Y(JI}(d<9y%(GAAirborne Sound

Y(aRF9F,Glass Wool

_9s?|A]}

q"?Embodied Energy

f(GQ\D9!(*?Joists
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GyqZ{GyQG<hfWQ

FOQGfI9F=?Curtain Walls

IQv?!9:?|#GAQGQIThermal Movement

IQv?!9:?|#GyQ_(<?Moisture Movement

IW(GJG i;bGaskets

PGOGyAT(*?Self-Levelling
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fO*~G:Q<9ANon-Sag
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s]=9fhRQGJG@OQGfDado Rails
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yOfPlastic

|QfElastic

|Q!?/yO!?Elastoplastic
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OQF?y(!+?Hue

O$9fG}S9SPrimer
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C!9<+>\(F+?Light Tubes
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q

(QPhase Change Systems

C!d}?\N

q
GAQGQIHeat Pump Systems

@Op8?|"9_t+?District-Heating

7(*?GCOL"?Gya=+g+?Natural Stack Ventilation

L;*9v%Q\(F+?Photovoltaics

S+q(fIQGQjThermosyphon

Y}
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9eDamper

f"q9JGyQ*9MWind Turbines

i+Q|A=z(QAmorphous

:sa9JGyQ*9MWind Catchers

H}qg9JV}T+?Solar Collectors

I(qdInverter
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$(GAf9OeExhaust Air

GyqZ{GyT9<hfWQ

CVj9dG@OQGfG@9p?Drywall

<9:JGytXStraw Bales

@QGH|O|(cRammed-Earth

LQS9!?hQs+?Papercrete

s}9Tsa",Qs+uScrim
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n
=p#Cob

|9UqyzQ_(<?Hygroscopic
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GIA=9SIQGQjGlobal Warming

GSAOG|?Sustainability

G!=g9C9JEmission

G!=g9C+q?/Gy"q9P*?yz](AEmissivity

FQ*9fGC+9gWater Run-Off

_9s?I+(*q?Biomass
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|(GO<wQVirgin Material
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578,581,585,590,648,

657,720,735,772vvvv773,

775

CS=O*#,F(R*r:119

ESvvv}vvv"vvvBCyvvv(|vvv+"9JGyvvvwvvv9yvvvTvvv+vvv(e:134,

150vvvv152

G Svvvvvv}vvvvvv"vvvvvvBGyvvvvvv=vvvvvv(Q@vvvvvv;!vvvvvvOj:19,49vvvv

50,52,90,120,123vvvv126,

128vvvv145,149vvvv153,159,

164,168,174vvvv175,178,

212,308,318,410,419,

653vvvv654,794vvvv795,799
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G@[GyZqMQj:666

F+",,hy+9ey(<9Qhf:344

vvvvMvvvv

GAGQG@+Qj:90,344vvvv345,408

GAvvvvvvGvvvvvvQGyvvvvvvwvvvvvvzvvvvvvTvvvvvv,:73,119vvvv120,

122vvvv124,126vvvv130,132,

858



137,139,141,145vvvv146,

149vvvv153,176vvvv177,455,

473,476,553,570,573vvvv

575,578,581,587vvvv591,

654,668,677vvvv678,690,

720

GAGQGCZ=(H:591vvvv594

GAvvvvvvvvvvvvvvvO*vvvvvvvvvvvvvvvO:14,20vvvv21,29,73,

120,126,130,139,141,

143,145,149,153,158,

160,343vvvv346,351vvvv354,

369,375,377vvvv378,380vvvv

383,398,402,405,420,

426vvvv427,474,476vvvv477,

485,519,543,545vvvv546,

549,565,567,569vvvv570,

580,585,590vvvv591,616,

625,738,749,757vvvv758,

761,763,774

GAO*OGC"Z%Q:345

GAQGQIGy"T=+?:513

IvvvvQvvvvv?GyvvvvQ_vvvv(<vvvv?:32,45vvvv46,71,

76,86,180,243,245vvvv

246,249,269,298,656,

764

IW(GJG i;b:717,730vvvv733

GAvvvvvvvvvvvZvvvvvvvvvvv(*vvvvvvvvvvv9J:73,86,90,119,

123,125,130,132vvvv133,

135,149,151,154vvvv160,

162vvvv163,167,169,176,

178,180,182,184,189,

193,204vvvv206,581,591,

653vvvv654,656,666,689,

795vvvv796,798

IZ(*q9JGy=9Q*AU:674

GAvZv(*qv9JGBvWv"v?:155vvvv159,169,

204,795

vvvvNvvvv
GBQS9!?GyQi(*?:149,688

GBvvvvvQSvvvvv9!vvvvv?GCQFvvvvv+vvvvv?:154,156,166,

184,197vvvv199,201,205vvvv

206,209

GBQS9!?Gy(Qs+?:799

GBvvvWvvv>Gyvvvavvv=vvv+vvvgvvv,:312,652,763vvvv

764

GBvvvvv;*vvvvv9Gyvvvvvwvvvvv%vvvvvQ\vvvvv(Fvvvvv+vvvvv?:522,769vvvv

775,781

vvvvOvvvv
O$9fG}S9S:394,757vvvv758

GyvvvvvO$vvvvv9!vvvvv9J:314,380vvvv381,385vvvv

386,747vvvv749,751,755vvvv

757,759vvvv763

O$9!9JGy(Q!+XGyAtz+O*?:764

GyO*T=QhS+(e:519

vvvvQvvvv
QG@"HGyq+"(dp(Q|9yO$+O:309

QG@"G9JG *=(vT,:738vvvv739

859



GyQG@"G+?GyAq9fz+?:734

GyQ<bGyqz}"w,:53,72

GyQS(eG@OGQ*?:762vvvv763

Qivvvvvvv(IGyvvvvvvvqvvvvvvv+"(y+x:294,303,671,

707

GyQi(IGCa9_+?:46

vvvvRvvvv
GyvvvvRFvvvv9LGyvvvvZvvvv9pvvvv,:474,499,513,

520

GyvvRFvv9LGyvvZvvqvv+vvJvv,:478,484,492,

495vvvv497,501vvvv502,514,

517vvvv518,521,527vvvv529

GyvvvvvRFvvvvv9LGyvvvvvZvvvvvqvvvvv+vvvvvJvvvvv,GCtvvvvvTvvvvv):502,

527,529

GyvvvvvvRFvvvvvv9LGyvvvvvvgvvvvvv9Rd:500vvvv502,513,

524

GyRF9LGy%;|,:502

R*B<PQGywA9f:723,756

R*B<PQGywA9fGya=+g,:756

vvvvSvvvv
GyTA+w(:324

GyvvvTvvv+vvvzvvv(yvvv(R:230vvvv232,241,248,

260,268,271,277,304,

324,672,679,698,738,

757,791

GyvvvvvvvvvvTvvvvvvvvvv+vvvvvvvvvvz+wvvvvvvvvvv9:20,68,123,125,

130,133vvvv134,136vvvv137,

143vvvv146,159,164,173,

178vvvv179,232,473,476vvvv

477,501,512,542,544vvvv

545,553,562,565,567,

569,654,679,690,695vvvv

696,756

S+z+w9JC;C+?Gyw9yT+(e:133

Svvvv+vvvvz+wvvvv9JCvvvv"vvvv9Fvvvv+vvvv?Gyvvvvwvvvv9yvvvvTvvvv+vvvv(e:131vvvv

133,140,152

Svv+vvz+wvv9JGyvvwvv9yvvTvv+vv(e:67vvvv72,74vvvv

77,132,134,146,150,

159,164,174,370,679vvvv

680,686,688,695,720vvvv

721

Svvvvv+vvvvvz+wvvvvv9JGyvvvvvwvvvvv9yvvvvvTvvvvv+vvvvv(eGC9Fvvvvv+vvvvv?:68,

132

S+z+w9JGCj"R*(e:153vvvv154

GyvvvTvvv+vvvz+wvvv(f:134,145,204,346,

353,375,378,380,382vvvv

383,390vvvv392,403,405,

407,464,479,481,512,

523,527vvvv529,548,585vvvv

586,591,653,725,728vvvv

729,732,762,769vvvv774

vvvvUvvvv
GyvvvvZvvvvMvvvv(QGyvvvv"vvvv9Q*vvvv?:541,561vvvv562,

565

GyZOCGCAtWQ:188

GyvvZqvv(aGyvvRqFvv9Fvv,:450,480,674,

692vvvv693,699

860



GyvvvvvvvvvvvvZqvvvvvvvvvvvv(aGCgvvvvvvvvvvvvOP:92vvvv93,294,

319,456,656,671,690vvvv

693,698vvvv699,729

GyvvvZvvvzvvvZvvv9d:19vvvv22,25vvvv34,38vvvv

39,42,44,46vvvv49,59,63

vvvv65,67vvvv68,70vvvv74,76vvvv

77,83,90,98vvvv100,104,

109,111,119vvvv120,123vvvv

124,126vvvv127,130,139,

156,159,162,210,455,

541vvvv546,549vvvv554,557,

574vvvv576,608,653,668,

679,688,720vvvv721,791,

794vvvv795,798

GyZ"9f9JGyw+}+9F+?:14,343

GyvvvvvvvvZvvvvvvvv(O*vvvvvvvv(e:42,130,133,174,

177,279vvvv280,285,387,

422,476vvvv477,544,553,

591,620,653,729,763

GyvvvvvvZvvvvvv+vvvvvv9!vvvvvv?:19,24,38,53,123,

186,258,320vvvv322,384vvvv

385,408,423,446,448,

457,463vvvv465,467,484,

508,546,551,555,576,

585,624,702,756,764,

814

vvvvVvvvv

Gy]
q
=bGyZq(O:683

vvvvWvvvv

Gyvvvavvv9svvv?GyvvvWvvv}vvvTvvv+vvv?:384,510,513,

772,777,781,799,806,

808,811

Gyvvavv;A:179,248,276,285,369

vvvv370,373,379vvvv386,391vvvv

392,394,403,418,443,

452,458,463,485,510vvvv

511,513,517,591,655,

722vvvv723,736,757vvvv762,

764

Gya;AGy;|g?hGAQ*Q*?:758

vvvvXvvvv

GyvvvvdvvvvQhaGyvvvv=vvvv+vvvv8vvvv+vvvv?:190,291,311vvvv

312,314vvvv315,317vvvv318,

386,401,798

vvvvYvvvv

f}z+?G}hvTG_:347

vvvvZvvvv

i9RGyR*"(f:506

i9RGywQ<(f:683

i9RGywQ*=A(f:506

ivvvvvvvvvvvvv9RGyvvvvvvvvvvvvv%vvvvvvvvvvvvv+vvvvvvvvvvvvvOQhFvvvvvvvvvvvvv_:90,425,

674

vvvvavvvv
GyqA9y(S+9!+#:150

861



GyvvvvvqvvvvvJvvvvv~GAvvvvvGvvvvvQj:127vvvv129,139,

144vvvv145,161,344,546,

678

GyvvvvqvvvvavvvvQ*vvvv9J:232,241,247,266,

268vvvv271,273,278vvvv280,

282vvvv283,301,306,308,

319,322,673,698,706,

728,738,761vvvv762,765,

790

p(QO,<Q*9f:13

Gyvvvvqvvvv(Svvvvqvvvv(Q:346,360,375,398,

400,405,407,579

Gyvvvvvvvvvvvvvvqvvvvvvvvvvvvvv(:P:15,53,60vvvv62,77,

130,132,141,143,145,

147,154vvvv155,160vvvv161,

163vvvv164,172,179,185vvvv

186,188vvvv189,191vvvv194,

197vvvv199,201vvvv203,205,

207,226vvvv227,258,263,

284,287,291,318,322,

343vvvv386,388vvvv389,391,

394,396,401vvvv402,405,

407,411,415,418vvvv420,

422vvvv423,428,444,491vvvv

493,508,512,527,551,

579,583vvvv585,590,592,

618,620,647,658,665,

675,680,691,694,719vvvv

720,732,739,758,760vvvv

761,791,812vvvv814

Gyvvvvqvvvv(:PGyvvvv=vvvv"vvvv+vvvv(j:351,355vvvv359,

361,366vvvv371,444,680,

720,760vvvv761

Gyq(:PGyQs+u:512

vvvvbvvvv
GyvvvtvvvX:99,164,188,227,238vvvv

239,246,261,263,288vvvv

289,295vvvv298,303,307,

319vvvv322,325,387,411,

420,423,484,522,561vvvv

562,575,587vvvv589,591,

619vvvv621,665,696,739,

776,789vvvv792,795vvvv796

Gyvvvvvvvvvvvvtvvvvvvvvvvvv"qvvvvvvvvvvvv>:125vvvv126,304,319,

630,665,674,676,687,

699

svvvvvvvvv+vvvvvvvvv}vvvvvvvvv?G!vvvvvvvvvgvvvvvvvvvwvvvvvvvvv9SGyvvvvvvvvv]vvvvvvvvv(A:752,

754

vvvvcvvvv
Gyw9<;JGyq(:P*?:194,373

v=Q*BGCj"+R*(e:351

Gyvvvwvvv=vvvQ*vvvAvvv9J:42,48,51,69,74,

110,112,125,131vvvv132,

136vvvv137,139vvvv140,143vvvv

145,166,174vvvv175,177,

182vvvv183,408,656,719

v=Q*A9JG}|(!+(e:69

GywQ<(Q!Ohe:204,548

862



GywQ<(fGyg](j:145

vvQ<v(!v9JGyvwv9yvTv+v(e:68,120,123,

126,179,476,553,565,

567,569vvvv570,573,575,

578,589,756

vQ*q9JGy=(y+TA+Q*#:701

GywzUGyQ|\:67vvvv68

GywzUGyZ(qGP:67vvvv68

vvvvvvvvvvzvvvvvvvvv"vvvvvvvvvwvvvvvvvvvQ:120,127vvvv130,135,

137,140,143,150,159

Gywz(Qhp+{:228,269

vz(Q*OGyw9yT+(e:148,189,381

v}+9JGy](A:513

Gyvvvvvvvvwvvvvvvvv(GQ@vvvvvvvvR:164,543,554,557,

562,564vvvv565,579

Gyw(Q*9f:631

v(y+"9f,EOhGQO:263,387,417

vvvvdvvvv
:sa9JGyQ*9M:769,780vvvv781

vvvvevvvv
|9OIGyAQp+"(d-O:519

GCGvvvvv}vvvvvgvvvvv9JGyvvvvvWvvvvv}vvvvvTvvvvv+vvvvv?:769,774vvvv

775,777

|ZazKGyRF9L:473

|]M9JGAQGQI:779

|aQs?V}+OJ:185

|vvvvvvvvgvvvvvvvv9OfGAvvvvvvvvO*vvvvvvvvO:343,351,519,

738,757vvvv758

GCjvvvvvvvvvv"vvvvvvvvvvR*vvvvvvvvvv(e:42,120vvvv122,130,

153vvvv154,174,177,183,

390,422,565,589

GC;W:33,40,42vvvv43,45vvvv

47,49vvvv54,56vvvv57,59vvvv

60,62,67vvvv69,71vvvv72,76

vvvv77,85,89,92,99,103vvvv

104,107,109vvvv110,119,

122vvvv125,132,139,141,

146,148vvvv149,159,166,

201,211,312,389,482vvvv

483,546,573,581,592,

594,654,689,719,736

GC;WGyvvwvvzvvTvv,:49,52vvvv53,124,

573

GCzvvvvvvvvvvvOq!vvvvvvvvvvv9J:146vvvv147,460,594,

605,608vvvv609,653,666

GC"AG9JGy=AQhv+}9h*?:757

|"d(|9JGyZQaGyZJ,:112

GC"d(|?G}hQh<+?:756

GC(GOGyvv=vv;SvvAvv+vvwvv+vv?:203,601vvvv602,

605vvvv612,615vvvv617,619,

627,629vvvv630,632vvvv634,

686,719,721,737,739,

751,754

GC(GOGyvvv=vvv;SvvvAvvv+vvvwvvv+vvv?GyvvvAvvvQ|vvv(SvvvAvvv+vvv?:606vvvv

607,612,627

GC(GOGyvvvAvvvQ|vvv(<vvv;SvvvAvvv+vvvwvvv+vvv?:606vvvv607,

610vvvv611,616vvvv617,634

|(GOGyA"d+r:618,762vvvv763

863



|(GOGyT+9!(CvQ*z+B:739

|(GOS+QG|+w+?:686

GC(GOGCa9_+?:607,610,628

|vvvvvv(G!vvvvvvhGyvvvvvvAvvvvvvTvvvvvvQH:474,617,717,

722vvvv730

GC+A9v9hy+#:179,653,656

GC+;|_p(Q|9yO$+OGCw=QJ:147

|+z(Q,OG*qO:411,582

vvvvfvvvv
!d9e<9!A(f:747,755

!d9e<+zw+"jA(f:523

!d9e@Q|+Ry(I?Cy(GfGyQS~:747

!d9e7(*?Sz=,:810

!d9e7(*?|+w9!+w,:810

!d9ey(I?G}y(GfGyQF+T+?:754

!d9eGyz(fGya=+g,:747vvvv751

!d9e|9!T+{:747

!(p+{,F9f:523

Gyvv"vv+vvAvvQhFvv_:129,212,259,348,

377,479,602,610,695

Gyvvvvv"vvvvv+vvvvv(<vvvvvQ*vvvvv#:203,610,617,629,

732

vvvv$vvvvv
Gy%+9v{G _9Q*?GBW=+?:302

Gy%+OQhpz(QhvQ<(f:705,708

$+OQhvT+OGyZ(O*(e:591

$vvv+vvvOQhvvvvTvvv+vvvOGyvvvwvvv9yvvvTvvv+vvv(e:122,144,

151,179

Gy%+OQhvT+w9Q<(vT+z+?:148

$+OQhvz(Qhpz(QhvQ<(f:708

$+wT9pz(QG*OGyw=Q*B:515

864


