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| 6 5 8 R

All sections 30x100 cm , CROSS SECTION AT BOTTOM =30X60
concrete frame
two hinged frame

| wl
VI 6ola=dl

t,m,c Jl wlisgll luaig Sap2000 I gl y J>0
c aw Wl dodasddl
J089 puw; aSau (suiGrid only ) lizug wa> walo puiss

: aJUl| ool

awladl e oVl 53U Gwoledb bhens oi Hlawl @Sl bglas sac Js5
Sapacing lzwg aSadl wbluw J3Y modify o5 edit grid  Josig
z=4,2,0 olxil 9 05 x=6,2,83,0 olxil (¢ aSidl wbBluwo J>ig
.49 Liod]l ouw,) X-Z Sgiwodl iz 05 0K 00
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&) &) © @ ©

W
=

 asuly)l oglosdl

&G lw,> 85l W, 259 Define® Materials o 85loll a2 0985
fcu=250kg/cm?

: Qo )| 0ol

Define® sections® frame o wlclasll o) 20 o9

Glw,> Jubsiwo glady pow 100*30 &lw,> Juboiwo glad oraig
100*30 awlgsg 60*30 auly, a&lw,> nonprismatic g lUadg o 60*30

. 122 (59 Linear gaig 133 (59 cubic gaig
Al | dolosll

ol aslidl oo glasll ool ,lizis Draw® frame oo roliell powy pois
. @ o,y Lolol ,plas

x|
Line Object Type Straight Frame
Section Frame1 00430
Moment Releazes Continuous
=1 Plane Offzet Normal 0.
Drawing Contral Type Mone <zpace bar:

s ud| dglosd|

aoslall o g hinge Larazs i 35S, ase (sl baadl ,Lasl ogis
Assign® joint® restraints
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Joinkt Restrainks

-Restraintz in Joint Lozal Directions——————

[ Transzlation 1 [ Rotation about 1
[ Transzlation 2 [ Rotation about 2
[ Transzlation 3 [ Rotation about 3

-Fazt Restraint

LA 5
Cancel |

Solsdl pBB,lg wicUnillg local Axis audxoll ,9lxoll ,lpbV
View — set display options : asilall o

CileUadly &) < <
wigaVl by yuw o 9l
Display Options For Aciive Window
Jnﬁtsl_ ”M\ JLQ-E\ Framesﬂia_l:u_leif"l;endons General - - ‘ Wiew by Folors of
abels |, “Labels N [ Shiink Objects LC-EY {« Objects
¥ Restraintz / ¥ Sectionz \\ m‘ " Sections
I+ Springs [ Releases \ [~ Fill Objects ‘7 " Materials
[ Local Axes \ Local Axes ] v Show Edges Al " Calar Printer
[ Irvizible \ [ Frames Nat in Wiew W Show Ref. Lines " White Background, Black Objects
[ Mat in View \E // I Show Bounding Boxes " Selected Groups

I_\h_’,

Areaz Solids Links
r r = [ Apply to Al wWindows
i |2 &
[ it I'E
5 I

I Cancel

Qo Wl ogdosll

oo Jo> b Larazi pi 8550 Jlosl ase ol badl ,Lasb pgss
Assign® joint loads ® forces aoslall

LA W dglosdl

aoslall o 590 Jo> ) paas o8 sl baue il wlhoS)l lusl pgés
Assign® frame loads ® distributed
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Frame Distributed Loads i

~Load Pattern Mame

Lk

_+||DEAD

b2

lTu:unf, m, C

£

~Load Type and Diirectior
i Forces (0 Moments

Coord Sps |GLOBAL

2
=

Dlirechion l Gravity

Cption
£ Add to Existing Loads

f+  Replace Existing Loads
" Delete Exizting Loads

~Trapezoidal Load
2

2

Distance 0. {0.25

{0.75

.

Load 0. 0.

¥ Relative Distance from End-

0. o

= Abzolute Distance from End-

Unifarm Load

Load honedl dod

Cancel

iz sl 5ok Gusladl ooVl b 8,08l ol il sle bl (Soy
030y Sl Josdl b Laass o double click lpule henig JlasVl lpio

Dbject Model

Location Loads

I Azzignments

Dezign I

rldentifization

Label

5

Deszign Procedure INnne 'I

Loads [Maone

Agzzign Load... I

ITonf, m, C 'I

w skl double click L Jazaas

Reszet Al |

Double click white background cell ta edit item.

Update Dizplay |
b adify Display |
Cancel |
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‘AWl asiu Ll ,ploi

-Select Line Load Tupe to Aszigr
{* Gravity Load

{~ Concentrated Load
" Distibuted Load
" Temperature Load

" Strain Load

" Deformation Load

" Target Force

Cancel |

0K a3 4ied Jaxis concentrated s distributed Jasll ¢ 5 jliass

dead all> e aanaug (own weight) o ligll U9 s 2wl Wl | aboxlo

Define Loads

load

define — load patterns Joss U9 ru0 iowd Joxi Ul (Soug
self weight multiplier =0 Jo< poJ

modify load pattern Jwoc oJ

Loads

Load Mame

Dezign T ype

Self Wweight
Multiplier

Auto
Lateral Lu:uad

DEAD

T8

Click To:
Add Mew Load

|
Fodifn Load I
|
Delete Load |

DK

Eancel

display show 4aidll (i 4e jgall Jlaal) e 338 pal) Jlaal¥) 433 (S -

ok aiload assigns

wlell oglasdl

Analyze ® Run Analysis Joc oJ H save oo aloll bz pgéi
Run/Don’t Run Case oJ lpde henll Modal adl=l (s2lig F5 lagaj o
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Set Load Cases to Run B

Caze Mame

Type

Action

Statuz

rClick to:

| DEAD |Linear Skatic

Fun
[ro Mot

Mat Bun
Mat Bun

Run

Show Case,.. |

[Delete Hesults for Laze |

Run/Do Nat Funal |

Delete All Rezults |

Show Load Caze Tree. . |

~Analyziz Monitor Dption
{7 Always Show
" Mever Show

& Shaw After |4 secohds

[ Model-Alive

RBun How |

Cancel |

ok |

Run now bs.oj pJ

in US| ool

alns; Sl sde Wedgll icg deformed shape JSow J=| a=s awoludl o by
JSoidl go JSeadl Jud JSeadl ad,Jg X,Y,z olssl (09 S, wldluuo ,plhy
wire lixi9 Display® show deformed shape daoila)l J>u JSoaudl asy

Deformed Shape )

shadow

~Caze/Combi

Caze/Combo Mame I DEAD

=z

rhultivalued Dptiohs

" Ervelope [Maq or Min)

{~ Scale Factor

o =
% Step 1 |
~Saling

f* Auto

~Optior
v e Shadow
[v Cubic Curve

Cancel |
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»J Display® show forces /stresses ® frames aoilall (o aolodl & p9é5
Llizwg shear2-2 ol Moment3-3 gl Axial force Lo

ool sde pusll lelbV Show values on diagrams

Member Force Diagram for Frames

Caze/Combo

Caze/Combo Mame IDEAD 'l

tultivalued Option
(= Envelope (Ranoe]

¥ Step

(RIELY

Component
% Axial Force " Torzion

" Shear 2-2 " Moment 2-2
" Shear 33 " Moment 3-3

Scaling
" Auta

(" Scale Factar

Dption
£ Fill Diagram
¢ Show Walues on Diagran e

i |

Display® show forces /stresses® joint 4l (1« Reactions—) 4 s a s

2ud s Liniodl J> s sVl ol Jes VIl wus> o Linioll yolgs Juasid ***
S,>1 60 Run Joe i Juasidl pi & Jaall

Home Work:
beams: 1 Jlwo

5t
2.5t/m

3t

1t/m

1.5m 4m 6m 1m 45m 2m

All beams 25x60 cm
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frames: 2 Jlo

2t/m (H.P)
ot I]]]]II]]]II]]II]]]]]]l‘”
1t/
4t/m m (per 5t
1.5m
4t
5t 2t/m 3m
2t/m cols. 30x60 cm
beams,cantilivers 30x80 cm 3m
PAN

X3

ool (\9 dacluuo yolol
Replicate jolsl ,I,sdl ol

G e
| / / // / / o
‘ )
// L’
" el on) isthiall Bagaal) jaliall -~ -
OGmaddladl 0 TS e
OJ)SJ D)‘OJ Q\Lo )-OJ&’ )La.o.}__ P 1

iF SAP2000 - n - [X-Z Plane @ Y-0]

_": File | Edit Wiew Define Draw Select  As:

Edit — Replicate aoiWwl o-2

B
& cut Chrl+,
I-=1- = Copy ChrH-C
_.K 1 Add to Model Erom Template. .. : . :
a >4 Interactive Database Editing. .. ué aUin O.'H J‘ <l aé‘ ] R adial ] Mirrar ]
N ] Increment Data
N X oladl T
S * d 0. i
. . .. phions...
W, Extrude 3 uﬁﬁm‘ O.#J‘Jﬂ‘ s T — P 0
P Mave...
T y olad) e o
7 ) . 4"
b palindl ()il Alusa Cancel
S o T Divide Frames. .. L3 s 7 slad Mumber [1
}%5 z Join Frames & 2 g
i Trim/Extend Frames. .. A’JA%M ‘T‘JM‘ axd))
<2
[~ Delete Original
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25 dga g a2 ) sill
dima 40085 Mic Cnira

Linear Fiadial l Mirrar

Rotate About
" Line * 7 Line " ZLine " 3D Line

Coordinates of Point on 22 Plane

Osal) Adadl cilififaa) x T 2z [o |

I I

. Increment D ata | Kl @ A Laad
gllaall Linl) 2ac I .
- >4 Mumber |3 Options... — o Uadl) g Jaadu

[

el JSOeea-)J‘ 30 angle |20 [~ Delete Original 0 9.,

ak. | Canicel |

Jsa painl) ha du gS2a ddid Jand
bi

Linear | Fiadial

rMirmor About Plane
(' Paallelto 2 & Paralleltox  Paralleltoy' ¢ 3D Plane

rlnterzection of Plane with =Y Plane

1] W o |
x2 |0 w2 |1 |

Jadl) dglay AdadS il fifaa)

Jadl) dles Adadl cilidilan

Replizate Optioh
Madify/Show Replicate Options. . I

9 of 9 active boxes are selected o N "
Josal) cf jLA asaand
[~ Delete Original Objects cle Uad “J d‘ )

()4 I Canicel I S

[ =S

A

Global Axis (X-Y-Z ) awJ)l j9lxoll claslg ,leb V>
view— show Axis awilaJl ;o

grids aSaidl bobs claslg ,lpbV*
view— show grid aeoilall o

pan 815Vl Go aww i s>
view— pan aeil yo ol
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zoom wWlgsl pastiwi auislid] (sde o Jl HuuSi gl jusuail ™

& zoom dAﬂ /@}) @\Ej\ jruaill
Laial) b Ana Alie—

- n - [X-Z Plane @ Y=0] AaLal Jas

Yiew Define Draw  Select deu;g
Sek 30 View. .. zoom Ji‘
Set 20 View. ..

Set Mamed YWiew, .,

zoom wlgsl ywmsi Ly view aoiladl o ol

Set Limits. ..
Set Elements. .,

,@ Fubber Band Zoom
,® Restore Full Yiew

J© Previous Zoom Zoom
,® Zoom In One Step
,@ Zoom 2uk One Step
EM] pan

B shaw arid

,@» Show Axes

{l’ Refresh WWindow
Fefresh Wiew

Fendered Wiew
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Trusses : wlglloxlI

ud9 S99 9l pgic Jo=xii V iS) frames lpausi @ wlgllo=l
truss yolc yo pmoic JS lgig Ul 9 pgiRll Jupm o iJg
g joint loads Lgds truss e Sgaldl Ul pgleoll o Al los
steel Maxdl o Wle giaig frame loads

12*2=24 m

Verticals & diagonals are L 7x7x1 cm
Top and bottom members are 2L 5x5x1 cm

Lesussi puw wieUaiv JoVl Jsuidl puwJ grids Joe Vol o

c define--- frame/cable sections awulall o

alilollg auwlJl olisld 7x7x1 cm aiglj loda>| Gaclod aslol pi
auglally audaudl auadVl juolial) 5x5x1 cm Guidslio Guivgly ,>Vlg

po sl Lo ) i x> ol puwyu xig pinned sl dlel o g0

£l
Line Object Tupe Straight Frame
Section doubleangle
boment Releazes Pinned
#1 Plane Dffset Mormal 0]
Drawing Cantral Type Maone <zpace bar:

(0,0,0)

w090 98 WS J>Vl gog pisg
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Edit — Replicate -- linear Jocg jwolicll 04d ,lLis| oo
2m a9luwos Whho 4 day X olxil \9
a9 W, LST 9 ey Jol Lpude il baldl )l pi @il >y
Sl 1AD 2uias
311 6t 6t 6t l 6t l 6t
A4 \ 4 \ 4

(12,0,0)

0,0,0 ] . . ;
(0.00) Edit -- Replicate-- mirror Jece JSwdl )iz pis pu

X1=12 ,Y1=0 _
X2=12 .Y2=1 OSSOy USovg Z J Sjleo sl b
X i L) miloiy Qiod

pig JSidb oS Jlas VU als Liniodl UgSiud login Joll bzl puw, i
2l yowass

3t t 6t 6t 6t 6t t Gt 6t 6t 3t

Ol S Ay oSow Wladl 9 puwy Uxig Ppinned sl pac Al> 9
Assign —  aoiladl o lpade pg )l iy pi frames juolie)l gao>
frame/cable — releases/partial fixity

fssign  Analyze Display Design  Options  Help q)l.p\’ls QJl.\.oJl Q\S M33 )J)M p)

Jaink ’| 117 T ”

Frame Cable [ I sections... ;
SRl e = Assign Frame Releases

Frame Property Modifiers. ..
Material Property Owerwrites... Frame Peleases
R elasesfPartil Fcy... IN et BRI
Joint Loads P % Local Axes... Al Lo mm |
Frame Loads ] . Reverse Connectivity... st m || | |
j= End {Length) Offsets, . )
) ; ShearForce 3(Minar) [ [ | |
Insertion Paoint. ..
05 Torsion BE B | |
Lin Outpuk Skations. ., ) | |
Joint Patkerns... P Mimeﬁ Mol — : - l:
Prestress. .. - . ~ |EI
¢ Moment 33 [Majar] v i L g
P-Delka Force.,, ~ - e
Clear Display of Assigns [ MoReleasss [l Cariced
Copy Assigns

TensionfCompression Limits, ..

l Hinges. ..
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aoiliJl o DL > 9 0.0 Soluw self wt multiplier gog9 pis pJ
define ® load patterns

Define Loads

Loads Click To:
Self \Weight Auta
LoadName  Design Type M ultiplier Lateral Load Add N ew Load
DEAD ~|
LIVE
Delete Load
oK
Canicel

ok »i modify load pattern Joc pJ

Axial force & Reactions pw9 e Joaxdlg run Joc pi
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Multi story frames
$lsbll 83a%i0 wl,WbYI

5t 5t 5t
6t I 4 t/m I |
-
5t 5t 5t
6t | | 4 t/m | |
—_—l
5t 5t 5t
4 t/m
5t 5t 5t
6t nmbﬁﬁ?:nmﬂmmmmﬁﬂm
—_—l
5t 5t 5t
4.9 | T T T T T P T T
-
5t 5t 5t
4.9 T T T T T T T T T
5t 5t 5t
4.5t nmimﬁiﬁﬁ?mmkunmnnmﬂm
—_—l
5t 5t 5t
4 t/m
6t - m¢¢¢;a¢ss mmm&mmu
7 am 77 am Y am %
columns 30x100

girders 30*80

: Slgb 8 JSJI (ighll >ac
.30 4 Hl9dVl (s OU g yio 5 o,V 9l £yl

UloxU 0,1,Sis Sole JgVI ;91 puw; pi Vgl o, V1 s3I puw, pis
20 4 8,28 ,1)Si a8lunoy Z oLl 9 Wi 6 s
Edit--- Replicate — Linear v Sgle JgVl 9l ,li=>U cldg

Lo aidVl 2UJl Jlos| Jal pivg
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Space frames

aut |l QI,LbUI’d «

Plan
6m BEAMS =30X80
COLUMNS = 30X100

| 3x8 m |
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AW WLVl (5d GRIDS JL3b X-Y-Z 8 Josdl pis™

plasuiusls 49 Jasll 5 4 pawsll 215 SUI Soimadl 5Lz par*
DOWN ¢ UP zwilaoJl

upP

T
+d owp owz oz E-u:IE?‘fF.;r‘| i A

|

DOWN

Y
X

Set elements slsVl o EXtrude view ag,ll plbi izl i sxoeVl w o ,lebY

Jointz Frames/Cablez/T endons General Yiew by Colors of
[ Labels [ Labels [ Shrink Objects {+ Objects
¥ Restraints [ Sections v Extrude Yiews (" Sections
v Springs | Releases [ Fill Objects " Materials
[ Local Axes [ Local Axes W Show Edges (" Color Printer
W Irvizible [ Frames Mot in Yiew ¥ Show Ref, Lines (" “White Backaground, Black Dbjects
[ Mot in Yiew & [ Show Bounding Boxes (" Selected Groups
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- aoiladl paswiaas plan 9 daoeVl wleld bliuwl @) oJ
View — set 3d view —Xxy
0 Solu Aperture augl) gaig
oo Cross uwsloll plaskiuawl o) lis| pis deoxll Lo olxil juusidg
A alainll OlheSIl Hlcu ¥ i el Il Lal
oo Mg aglbwoll gl JoVI jexoll Js> 0,90 Uligs pi
: doulall

Assign — frame/cable — Local axis

fizsign  Analyze  Display Design  Options  Help
| 17 R T

Frame/Cable k :L_'* Sections. ..
Frame Property Modifiers. .. Frame Local Axis

Material Property Owerarites., ..

Angle from Default Direction

1= Releases/Partial Fixity, .. 7
- JI L =S Angle in Degrees 90 ey gl 1 i
= Local Axes,

Frame Loads b Reverse Conneckivity. .. ™ Advanced Axes

H End (Length) Offsets. ..
QK | Cancel |

Insertion Paink. ..

ﬂ Qutput Stations. ..

Prestress...

P-Delta Eorce, ..
Clear Display of Assigns

Copy Assigns
Tension)Compression Limiks. .,

Hinges...

Jou pi Lgade Lpeaig Jlox| Lule ol il wlheSIl ,Ls i
DU 9 vl el
M22 M33,Shear22 , Shear33, Axial , Torsion
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Space trusses
aclyell wbgllo=ll

ft ft ft ]l()t JlOt 10t JlOt 5t
qb
¢+t rt—r¢—r
3m 3m 3m 3m 3m 3m 3m
SIDE VIEW ELEVATION

3m 3m 3m 3m 3m 3m
Bottom PLAN
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S wlehs
Wla>gll Jasig sap2000 zwoby zuss - wJaVl sl
ton,m  Jl
file- new model o 11> o puei: awll] sl
Quglloll as il bghas J>45 o5 grid only ,Lixig
0,1, 0i Lhdd dio 5> pow, Sou Lauodl [3a (59

: | : :
15 | 15 ! 15 |

bohs 4 sac X olsil (58 dolaiio aSui bohs > Wl sl
a9luoy S o dac Yy olxil (899 yio 1.5 wlluwos aSiiw
o 2 a8luoy S o> 7 olxil (599 o 3

Qui
Cartesian | Cylindrical I
~Coordinate Systern Mame
|I3 LOBAL
~Murnber of Grid Line
# direction |4—
' direction |2—
£ direction IE—
~Gnd Spacing
= direction I'IE—
' direction |3—
£ direction |2—

y=0 sic X-Z Sgiomnll ,lzug Ul (sl &Sl bglas W gl
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aaslall o 0.06x0.06x0.01 Angle glhd B,e - @JU| dolazl
Add- Angle glhd wni oi Define — Frame sections

Angle Section

Section Hame I.-'-‘-.ngle
Section Motes ModifysShow Motes. |
Fropertie rProperty Modifier b aterial
Section Properties... | Set Modifiers... I { ﬂl steel ;I
Dimenzian
Outzide vertical leq [ 3] !D-Da J
Outzide horizontal leg [ £2 ] |D-DE HaE 2
Harizontal leg thickneszs [ tf ] !EI.EH 11
Wertical lag thickness [ bw ) |':'-':I1 3_
EEE
Dizplay Color [-.
’TI Cancel
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dlel,o g0 ._g\lgc\” olic d&g)c\”p_w)) s asul )l dglazll
U JSCadl LS pg3ell o =iddpinned ) Las|

] 1 I ]
A B C 0
Prope B

Line Object Type Straight Frame
Section L~ ~ Angle Bl
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Solid Slab floor plan
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structural plan

floor height =3 m

wall thickness=12 cm
Assume all beams = 25*60 cm

Except the shown cross sections .

ts= 15 cm ( note solid dlab 10 to 15 cm)
Thisisaresidentia Building (LL=0.2 t/m2)
Assume floor covering = 0.15 t/m2
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Floor height =3 m

wall thickness= 12 cm
ts= 20 cm

LL=0.4 t/m’
Assume floor covering = 0.15 t/m?

Equivalent wall loads on slab = 0.2 t/m?
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| Labels [ Labels [~ Shiink Objects + Objects
v Restraints [ Sections " Sections
¥ Springsz | Releases " Matenals
| Local Axes [ Local Axes " Caolor Frinter
I Irwizible [ Frames Nat in View ¥ Show Ref. Lines " ‘white Background, Black Objects
| Mot inView [ [~ Show Bounding Boxes " Selected Groups

Areas Solidz Links ) :
| Labels [ - [ Apply ta All wWindaws
i';SsctiQna - - B ok

= ) : = —
v Local dues | [

N - -
[ Mo Wi E Cancel |

[F] «— &)9:00 ASU 59 ably puw,)
. grid lines y»o bghbs asy,L

adadl) dgaa o b Jghuhwamdmuh@ﬂm Uadl) ) o g
© Jeas Al W radius QSs O gleay 4 4l

Edit® Extrude® Extrude lineto Area
adall) sae g daad JS &y 90 59 ad) ) )93 38 40 JA3) g radial SRS A

. Lalai continuous Aaaia ctladal) (5985 Gl (21,55 O g SUBL aw ) i

e

O
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Assign —joint — Restraints hinged sus¥) ¢lss 38, payabi-11

by g Jailad) Ciuaiia B Ly i gadadg hinge WS! 1o shear wall gelaal) Jailad) § 38 ) ada g Alaadla g
body L) &3 Assign joint constraint Jas g aglS ad JLEAL 5380 038 ga AlS Jailal) Jgh o i)
Add new constraint (s s 38 AL o

Conshsris Crooss Consiart Type bo fdd
T Hody =]
Cleck 1
- Sabed Hiswi Conhiaind . ||
Conshaint Mams  BO0071
Dt Conziant |
Coordnabe Syiem  |GLOEEL
Consusred D0F
. i | Concel |
[ [T [ - Fobsln
R Tasnsiplmn I FRetslnY
F Timnalision= ™ FiotslionZ
] Eancnl
[ o N HL00 1A T | =1l =]

Body — Jashll 4u s olai) 8 o)) gay Al Jay s flat Slab (2 29 o) O L) Juadu g
c8aa e asee JSU Add new constraint Jaxi 3 s JS 3 4l Ble) s aaconstraint

Lgh £ 9u2 94 dead Lawl 520 Al 203 Define load patterns el Ga Juadl cila oy 25 o512
Ala Ciual o lie ) 8l patl) g cilbadal) @59 Bl & LS gs 438 self weight multiplier=1
D AU JSAIL LS own Wi, Wb aai Vg live e g live W) 3 Jaaal

Loads Click, Tax

Self weight Auto |
Load MName Type Multiplier Lateral Load AddMewload |
£ LVE ~llo | M ModiyLoad |
[DEAD [DEAD K ' .
T D : |
1 Delete Load |
¥ !

Cancel |

B hilad) Jaa A g lgde Jlaall) gl aludl ci paS A g Jail ga Lgnle 393 gal) il pall] Ll o 13
dead : 4wl
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W wal = 'Y brick *h wall*t wall = 1.82.5*0.12=0.6t/m'
- Lailll (e Jand) guaig

Assign —Frame |loads —distributed

Unitz
Load Case Name  |DEAD | Ton.m.C =]
Load Type and Direction Options
(* Forces © Moments (™ Add ta Existing Loads
Coord Sys iGLD BAL _: (+ FReplace Existing Loads
Direction IGravit_l,l __'_: " Delete Existing Loads
Trapezoidal Loads
1. 2 3 4
Digtance 0L oz [0.75 1D
Load |0l o m o

* Relative Distance from End- (" Absolute Distance from End-l

Uriform Load

Load |06

i) S ()39 pudad D8 Ay B sl ()59 AL el ) o Aaadle ae

ol 4 ) 2 (o Lo el (e Al Juan) Ll sal) o guaia B ) el 8508 ;S ald 4L gale
L &5 (988 yia 5,25 AlS alud) Jgha Lia Lixie Sia (1.2%L /2) Ly Gl alud) Ala 3 s gbad A9
1.2%5.25/2=3.15t/m" s alud) 33 pauadl) &l pasll o pida gas s M) ALY Jasl)

Lia Ly ¢Sy o8I plan 1138 (853 5a 50 O 5SEY) (a g jiall Sal gd ) sall Cauais yuS L
.3.15 t/m' i) aludl Jaa Liay) 5 Lailall Jleal Lgale auzai s Simple beam e LY adé

O8 BUks Ay a3l Jlaa) g oy -8

dead A Ay live A A (liveloads= 0.4 t/m?)
Q8 g el ¢ Cua D) ¢y 9 a5 (floor cover + walls = 0.15+ 0.2= 0.35 t/m?) gl
© (v Ul g LguilAS o glaa ASY Ay AadY)

Assign — Arealoads — uniform (shell)

Inl‘-Jln i P s dET
Utk

e Bt el
11-a-
Leed Case Wame  [3CC =] ["eh= 2 Load Care Name  Lree - TamC =
Inirm amd MAdivaer o Load Do

Ll iz - .-;|_ I_F:i’t I_u_: :) o i el 12, Eiesieg Laadls

_mctmten [1ONE * Wop e oG _5ed s CITTRE | i apta Esirg Loti

. o s = T TMiaden Fidd e | e - s - Dakata Exihrg Loadlz

| “anedd | =] ol

2 A8 Baly 5 5 S hak o Jaad) a5 sl B s alad) ) claSI) sl Aty 13
: 24 aladin) af Lgasad o) pal) cilladd) Ll Gt g il

Edit — Divide Area
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i of clBlocally Lgasuddi o) adadl) (pa diad AL daally ancdil) JUdS g

il gpasl) pa Lgaballi die gf Aol

(o aall) damy sl

X,y olad)

" Divide Area Inta This Number of Objects  [Quads and Triangles Only)

X,y okl (8

cUadl) éhm Ale ﬁmiﬂ\
S griddssdd) b gha
S Al adali Ja gl
Lagaa o s

TT

+ Divide Area Into Objectsz of Thiz Mawmum Size  [Quads and Trangles Only)
|05
&long E dge from Paint 1 to 3 05

Along Edge from Point 1 to 2

— Diwide Area Bazed On Pointz On Area Edges
Foints Determined From:

[Quads and Triangles Only)

4 giu 4

haghady ) poeis | Ly

Divide Area Using Cookie Cut Bazed On Selected Paint Objects

Divide Area Using General Divide T ool Based On Selected Points and Lines

Local Axes For Added Paints

Make zame on Edge if adjacent comers have zame local axes definition

Make same on Face if all comers have zame local axes definition

Restraintz and Constraints For Added Paints

Add on Edge when restraintz/constraints edist at adiacent corner points
[&pplies if added edge point and adjacent comer pointz have same local axes definition)

Add on Face when restraintz/constraintz exist at all cormer points
[&pplies if added face point and all cormer points have zame local akes definition]

Cancel |
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g O Al < jasl) 1ae L LgdS @l jast tor Sion Al ol

-14

- AWl e dlld g

Ass i
Frame Releazes
Felease Frame Partial Fixity Springs
Start End  Stat End
Awial Load W |
Shear Force 2 (Major] [ B | |
Shear Farce 3 [(Minor) 1 B | |
Toarzian W I |D |
Mament 22 [Minar) O o | l
Mament 33 [Majar) O o | l
| MoReleases 0K I Cancel i

Jes g il pasl) I8 HLaaly ellh g ARl (o Sy (391 43y oy TORSION =l sl Jae (S
Assign —Frame/cable —property modifier
: JSAIL LS torsion constant s 5iY) Julaa alal 0.0001 142 3 s dad gl g ol

Property/Stiffness Modifiers for Analysis

Cross-zection [asial] &rea I
Shear Area in 2 direction 1
Shear Area in 3 direction 1
Tarsional Constant 0.0001

Moment of Inertia about 2 axis

Moment of Inertia about 3 axis 1

M azs 1

Weight I
Cancel |

run Jes A save cilal) hia a1y

Assign —frame/cable —Released/partial fixity

-15

- i daly claadla

il i) Lgale aatag 45Y olad¥) (udi A LedS clladll |ocal axis dslaall jglaal) of asli *+
LoV 9h g Al cilall aal g oladl 8 (5,00 4dgly local Axis3 of (e asli**

Jeas ol L JLIAL Lt GIEN ) gaal) (use Sy 4y glha o) JaY) oy dlia Gl 1)

Assign —Area —Reverselocal 3

JLiAh (i) AU aa Lghauall 4 ) 3y Gl gaall Jga dadaal) ) glaall ol joad dplad) A 8 L
Dl o glaa Gl g A yall & )

Assign —Area — local Axis

OK a3 g ¢ogall &5 (Al &gl 3 puda g o
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- cila Al

358N cwaa 1.5 *( Dead+live) s Lia A ultimate il arani s Jos 2y

daildl) e ldy 0.75 (o B il Jaall dpailly B s A1) Jasdl dad O (5 paal)
Define— load combinations

add e 1.5 ssbws scale — Al JS dipdad o

Response Combination Mame Il_lltima.t.e

Cambination Type ELinear Add V_|

Define Combination of Caze Results

Caze Mame Caze Tvpe Scale Factor
| Live hd [Linear Static i15
[DEAD [Linear Static (1.5
Lve  |LinearStatic  J1.8 sdd |
Modiy |
Delete |

el 2a) gl gall e 3 gand) Jas Jiad A greactions A& Jsesdl ahy *

Display —show for ce/stresses daildll (e cladl) o agdal) JS& o Jgand) oy *
—shells
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Caze/Lombo Component Type
Case/Combo Name E-L.iiii-mate E @' Resultant Forces
" Shell Strezzes
" Concrete Design
Component
O Fif i3
~ F22 ™ W23
[ : Rl 2 {7 M2 7 WMax
. ~ FMax O Mhax
Contour Range ™ FMin 7 MMin
Min [0 Max [0 i P

Set To Default Contour Range

Stress Averaging
(" Mone
(&t AllJoints

(" Ovwer Objects and Groups

Mizcellaneous Options

I Show Deformed Shape

0. Cancel :

(1 olad) A luill) jaad) local axis 1 osaall olad) (a5l 8 M11 Cua
(2 oladl B mabeiill) (sl [ocal axis 2 osaall slad) dasall 4 M22

11
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Display— tables ¢ dsa 2 Sl e reactions af slekl ah
33aY) paaly JusY) el ) Lgdaudi ol joints B8l output ke Aall JUAS o

= [] MODEL DEFINITION (D of 64 tables selec Load Cases [Model Def]

#-[] System Data et Select Load Cases.. |
#-[ Property Definitions DEAD 2 of 2 Selected

#-0 Load Definitionz Live 5

401 Other Definitions Analpsis Cases [Resuls)

#-[] Analysis Case Definitions u:d a .t [ Select Analysis Cases... |
[ Bridge D_at_a ‘ Mu‘ JL‘N Cancel Jof 3 5elected
#-[0 Connectivity Data - e o .
#-[] Joint Assignments LC-‘N'H. 3 = Modify/Show Options... |
#-[] Frame Aszsignments
#-[J Area Assignments Optian:
#-[] Options/Preferences Data Clear All [ :
#-[0 Miscellaneous Data [~ Shaw Unformatted
=B ANALYSIS RESULTS (1 of 12 tables selecteq)
i —JE_lmnl Qutput
- DisplacemSMa
=-B Reactions \
B Table: Joint Feactions
~  #00 Joirk Massgs < Hamed Sets
£ fement Dutput Save Mamed Set..
#-[0 Structure Dutput Bl

ok |

Caticel

T able Formats File... Current Table Formats File: Program Default
Pz Vewr  Opiom Porest
Unfty. &z Mobed Jord Fuschan L3
—
4 \

i I'[Il.lpuianl CamnTyppe | F1| ¥/ F3| \ 1] ['H m-_l;J

Tewl LLE:] Tl Tan 1 1 Tanm Tan-m Tin-
K3 1467 Ll Cossbariation ] o TAGED) \ a 1] [
o] 1463 Bmale | Combnstion 1] o 33060 \ ] L] o
| LB | Comsbination | 0 0y 2420) ] i i
| US| Combinalen 0 U 17.EEs | 0 [}
| 1% | USmae | Cosbestin | [ [ I S W n o
| 1M | Newe | Combraion | 1] § e ] B o
EfF 475 | s Combwshon 0 HETR I o 1] a
|| ensle | Combination | 0l 1 281| A L} o
H Llinsis | Cossbinaiion [ |:|| T2ED| i o o
] damd [Mmse | Combnsion | i} o apa I a [ al
e st | Eossbinstion | ] o] W 710 - ] 1]
e 1483 LBy Combnien '] o \ Ehe ] i} o Q
o s Ucie | Combiiatn | m o mmm 1 i 0
| = LBense | Cosbination o o \ eEmE 4 i o o

\
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Aot (WA 1 ] ot
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pabeilly AW e

AL e ld Jeos jlade Gl Lpley Lolin was 4505 ()0 <
Lz sadly L) o g5 l)

pained U db Ul GBS e ¥ e 5o 4] EL) C%J,@J. eSS JB5 Y e
Asmin=0.2* 20=4 cm2 = 6/10/m'’

using 67410/m' bottom in both directions
Mur +VE=As*fy*d*j =6*0.785* 3600* 17.5*0.81/ 1%):2.4 t.m/m'

using 6712/m' top in both directions

Mur -VE=As*fy* d*] =6* 1.13*3600* 17.5* 0.81/10=3.5 t.m/m

Yoo el KA HadUs

MUF=35tm e e ¥) ALl (o oppell bl
Lad (SLol was poss
Lalie o) Hwt ) 4] G LoY) (4S5 b
(’N')L’ v, _ ‘S o L s r:)QL’O)VOZM§ S S dd-ﬂ‘ r:‘)_c_“ . . -

combo ultimate jj =L ol Lo comns Ultimate | pspedl ol ¥

f’QL’ Vye o= ¢ o o L ra)QLO)VO =t—‘l¢,alj ‘\5-\»4 AJAN-’ Lo

fat I AN 50, i i) e ST i) Lah sblie Ssmy UL

pob 1o =8l 8Ll ety Lo

CHSN NI WEN{JE TN EBRTE
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A58 Range ) JA) aki Al ghial) b AL cualady) b agal) ad jLehl o
culi o sh Range =1 e B Al ghaliall - 1

588 o) sl Range ) Jala ghlially -2

o sl e 4l el (g Range ) (e sS) (3halially -3

ual Laa ZUAS Y g Ja8d dalul) A LedSy A Y) e ganall
N ) ) Adlia) Aud Ll zUias ) e ganall
Cra Sl G (0K 5 ) AEN ) ABLa) aaa Al ) Ui A3 Ao ganall g

[ 4]

Casze/Combo Hame E-L.iiii-mate

Component
" F11
{~ F22
" F12
" FMax

Contour Range ™ FMin

-5.2q | -3_5‘ 0| o oA

Set To Default Contour Fanhge '

KLY

Stress Averaging
(" Mone
(&t AllJoints

(" Ovwer Objects and Groups

Mizcellaneous Options

I Show Deformed Shape

0. Cancel |

Caze/Lombo Component Type
{* Resultant Forces

" Shell Stresses

" Concrete Design

* W11
M2z
i M1z
" MMax
7 Mbdin

S Jaad jldia o 13 Y AS ganall 038 B o gl

" W13
(" W23
" WMax
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IZRORERSEIZi60 277 2.66 2.95 3.05 314 323 3.32 242 S S
M 11 +ve

IEOIEREIGI2i60 2.77 266 2.95 3.05 314 323 332 342 3 SN
M 22 +ve
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ESESENEESI004187 4.74 -4.62 -4.49-4.36 -423-4.11 -3.98 -2 653 0
M11-ve

ESESESHEESI0074187 4.74 -4.62 -4.49-4.36 -4.23-4.11 -3.98 3 853 F 0
M22 —-ve
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Circular tanks

Dome 12 ¢m
|
5.00
|
l 1ojog
g pe— —
4 -
= sl |
£.00 = =
v |
wl
Hlbeam 80%35 20
I 2004200 2.00-2.00 4
5 > Z E.r
4,00 2\ A
‘ Y 2.00 200 x
beam 80x80x35 1
5.00 _
Rin g beamn 25%5(
5 : i
0
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g% 5 ghai)
ey ob Glaa lf bl 9 Sap2000  geali gl
- Al 5 ghails

pslivdua X, 7 (Al bghi Ji3) aigrid only JUdlsnew model s cila i)
: M@MMJM@U&UW’}’E}E&J’@M&
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13 Define Grid Data x|
Edit  Format |
Lnit
System Name |GLCIE.C\L ITon, m, C 'l
4 Grd Data
GridlD | Spacing | LineTwpe | ‘isibiity | Bubble Lo | Grid Color
1 1
2 2
5 2 I
1 0 o
5}
B
7
B =]
- Giid Data rDizplap Gridz as——————
GridlD | Spacing | LineType | “isibiity | Bubble Loc | GridColar <] " Ordinates (s
1 a
2
3 I~ Hide All Grid Lines
; [~ Glue ta Grid Lines
B
7 Bubble Size |D.B
5 5]
rZ Grid Data
Rieset to Default Color l
GridID | Spacing | Line Twpe | Wisibiity | Bubble Loc. | a
12 ; Feorder Mrdinates |
5 8 I
1 5 s
5 0 I
B
7 ok Cancel I
B El

XZ gﬂud!#h@'
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define — frame section 4eildll (e 4 ganlly Ligthall f sasll cilo Lall) b i
Rectangular horizontal beam 35*80 cm -1
Angle 80*80*35*35 cm -2
Rectangular tiering beam 50x25cm -3
Rectangular column 80x30 cm -4

Lii<ty Asec] 4ga sall pLLEN Juei ¥ define — Area —sections ¢ cilbadl sl o i
Add new section suua citethd i i

Dome12cm -1

Cylinder 30 cm -2

Shaft 20 cm -3

Cone30cm -4

Lower dome30cm -5

edit — Lt Jerds s il Jlecal) Ly o Adadi JURT - D ghad€ 4 yifalf & lewal) ac o
il sgaally Olusdll JS e JAdigradial LLsd af extrude — extrude point to lines
JS 49y number ghblll 2109 (s glall o g0l gaall (55 909 Uga goia
angledak?

o8 L (a Woliacsy 01 By ghail) o g nal g o) LS + ol g i phaas¥l g o g sial] !

edit —extrude —lineto Areas W Jariad X-7 (s sicall

abillaey 7 saa by dsa jgti ol saally sl S e JAdigradial U af
die ciliclas e 058 o) &Y adadll e o) BaY : angledekd JS 44/ 5 number

JS it A _a 360 LS agligl iy Aakad 24 vy Saac ) due (il pa DD (Sl g gtac )

. 360/24 (ssbesi gl

Assign — Area —section ¢ lgelhl el pawadly clbdl) JUaT ac ) e g

oY GG gaadl 9SS Ol g clbadul! au il ic il Objects kgl cuan
Adall il (ol iy g JAL JRIAN (e olualf et olad) 4 |ocal axis 3 clbadul!
LLadld gl ggll uadle AL jas Y sl g oliall placd uadle (isS
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(LA N R N

edit —replicate — radial af pswsall Jgaadl JUST © Z o Joa uiladl) Saacd )il
. 360/8 Ay dakd JS gl g7 by waadl ahallf dae g 7 Gl gl ygaa JAAy

edit — e Jardy o iltll jlesall Ll (o dbli JUST ring beams il <l e ac
il Jsaally Olisdll JS e JAdigradial LS ad extrude — extrude point to lines
. 360/24= angledahd JS 4yl jy 24 = number ghdll daey 7 dga i

Assign joint pattern af s sbuall b Lesadlal) Liilf ST oluadl Jaa gl
> olial) Lt Uslea Jiaiy
Pressure=cZ+D

c=-1, D= o AY ol A 8@4}4 oleal 8&.":)’

eng_m_z@yaho0.com sas— (8 31 daala— daaigl) 4 - LAY aranall] andy 3 lua (e -JIE 3 gana [uigaall 2as )



mailto:eng_m_z@yahoo.com

(Sap 2000 ver. 14)

2000 <l zals 7 5

Pattern Hame

DEFAULT

rPattern Azzignment Type

o %, Z Multipliers [Pattern Yalue = &% + By + Cz + D)
{~ Z Coordinate at Zero Pressure and Yeight Per Unit Yolume

-Pattern Yalue = Ax + By + Cz + D

¥ |lze all values
" Zero Megative values

" Zemo Positive values

Constant & IEI.
Constant B IU.
Constant C |-1
Constant [ |12
~Festriction Optiar

o Add o existing values
{~ Replace existing values

" Delete existing values

[ ok |

Cancel |

L G pattern ciua b lgde gy ¢ AT 540 oball pebaead Lunadal) cihSal) JS L o

Assign —Area loads —

Surface pressure

scale =1 Jaiig

-Load Pattern Mame

Lk

+|[pEsD

j ITu:unf, m. C VI

Pressure -Face
By Element I B attam j
Prezsure I
~Optiar

{* By.Jaoint Pattemn

by pattern La jlias

Pattern

IDEF.-’-‘-.LILT 'I

rultiplier I'I -

il as o) L i
R al:\.d\ cb.mj u.nAM\
Bottom

 Add to Existing Loads
{* FReplace Existing Loads
" Delete Existing Loads

Cancel I

GYM11, M22 (e Y4F 11, F22 clbdll Jo miliill jgdiig modal I Alis Jadi o
. L normal force M cdsad Jaal abivag aa i o 5<i pgjedl ded
Axial ,Shear22 , M33: <l sasll o 4 gaall o 5ill g yailly o g jall jlgdl L] aly
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[msenEee 210 -14.0 7.0 0.0 7.0
F11- axial reing tension or compression in slabs

[T 630 6.0 490 42,0 35,0
F22- axial vertical tension or compression in slabs

eng_m_z@yah0.com sas— 3830 daala— duaigh 48 - LAY asanalll) auadly 30 leia (e -1 § 3 gana [ pudigal) dlas )



mailto:eng_m_z@yahoo.com

(Sap 2000 ver. 14)

2000 b el p 7yl

T

[

| I T

T

o B9 e

o

| = O

L3

~

Axial forcesin frame elements ( beams , columns)
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M 33 in frame e ements ( beams, columns)
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|

0.07m

f41.00m
miamnnn s SR anfn T ma

0.32 050 ||
- 0.25

Internal Beam

A\

8.0m

N5 EO]
= ===
N5 M-dMEO]
===

0.07m

£+ 0.5m
0.32

0.50
\\7

= = =

N\

BED-HOBM-HIEL

0.50

£+ 025
External Beam

NEnEn=n=nEnsE"

JHIENHIHI-HIHL
I e e e
I e
I e e e
I e
e e
TSEEEEEEEEEEEEE

Live loads = 0.3 t/m'
Covering =0.15 t/nf I —
walls exist on beams = 0.6 t/m'’
ts=7cm

t = span /25 =800/25 =32 cm
Rib width = 10 cm

-

-

0.50

5.0m

Rib spacing = 50 cm
Hollow blocks weight =0.15 t/m2

AT
S]]
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Raft Foundation

| |
Yyee ¥, 0- 0y-+ Y,.-
I I
' ZQO ton , 200ton
0yee
T ) ) %OOtén ) -200'[0- ) )
20 ton 230ton
1.
230ton 500 ton 230ton
3 —— LA, - - -
0ye ' ! '
200 ton

r,0. | Oy |
’ | |

TOTAL LOADS FOR COLUMNS= R;*No. Floors* 1.1

WORKING loads
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2a) a5k 4l Laial) dalis e 273 (e S) Aladiall ac ) il 4 glhaall dalial) o oS5 Ladie
. (Mat foundation ) =( Raft Foundation) 32a) s 45l LIS ac ] 4al)

o 10 X o) e (5 g Ly i Al dalas

 azaalll y Jaladl) ¢ ghd

Dslae s Grids A JB) 5 2000 led) gl g ) Jsdal oty -1
e Y
2 ) Aal o84y Define— Area --Section Adull) glUsd iy s oy -2
Lo 93 IS0 e 10 336 (Ll ga) 10 sy
Grids ) O Quick Area ek ) ans )y oy -3
DA (e yie 172 Hsladi Y 8 pia aludl ) il ansi o -4
Edit —Divide Area

Mivide Selected Areas

Lnits

Ton, m, C ﬂ

" Divide Area Into Thiz Mumber of Objects  [Quads and Triangles Onily)

" Divide Area Into Objects of This Masimum Size  [Quads and Triangles Ory]

(" Divide Area Bazed On Paoints On Area Edges  [Quads and Triangles Only)

Points Determined From:
-

i
-
-

(" Divide Area Using Cookie Cut Based On Selected Pont Objects

)

Divide Area Using General Divide Tool Based On Selected Points ang Liasse o

-
b animum Size of Divided Object (4 0.5 "

~
—_—"

Local &xes For &ddded Points

[ iMake same on Edge I adjacent comers have zame local axes definitior

I Make zame on Face if all comers have zame local axes definition

Festraints and Constraintz For Added Points
I Add on Edge when restraints/constraints exist at adjiacent commer points
[Applies if added edge point and adjacent comer points have same local axes definition) Cancel

[~ Add on Face when restraints/constraints exist at all cormer points
[Applies if added face point and all cormer points have zame local axes definition]
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L (AN JSEIL arcdil) jediid

. Lany 2 continuous el e Sl

concentrated loads . &l a5 saec Yl Jlaal lgde ) Ll Ll oy -5
assign — joint loads — forces : 4l (1
cuikss 8y A shear walls sl dsanll 2gan Ao ladisae e Jead) andi cang g
u i l l l CABLM e lan s S e gall a3 Y s

P total )5V ases (8 41S 3 senll Jan 58 ()5S Jaall o LaaY
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Reaction of col. for one floor (working)

Y .

L) e Leta i a5 SO 4l s (4 5 Baclall YISl anads el sy oy -6
stiffness aiea s ) S L5 Liill dic de sin 90 PriNgs ) (e sanse

. springs U stiffness qima 4ds
sasaad) sla¥) B B L SEIFfNESS N deds area SPrings W gewasds cllasil Js s ;¥
Ty Al e
:spring A stiffness quwad
K =B.c*1000 t/m2 s sl

Qpuifpas 1.2 Yia Ud ¢Sl g 2ami/pas 4y il Jand 548
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Assign® Area® Areasprings

Spring Type |
+ Simple :
Spring Stiffness per Unit &rea l1 200, stiffness
| |
Simple Spring Resists |I:Dmpressi|:|n Ol L‘ z‘éJﬂ‘ CJY [RTPAW

€ Link Property ﬂl Add) Jaali ¥

]
-Spring Location |

Brea Object Face l Battom - I CJY Bottom

dsall) caass 4y 3

-Spring Tension Direction

{ Parallel to &rea Object Local Asis l

% MNomal To Specified Area Object Face
i LlserE:Deci.f.ied Diirection Wector - spring 2 al.&'! Jl":' .
Coordinate System -
Goa o gagee
Global ¥ Component g‘hm‘
Global % Component |

Global Z Component l

FPostive Local 2-8ws Dnentation

Link Local2-4xz Anale From Drefault Onentation I-."l

-Option
j o ' IT:::nf, m, C _:I
" Add ta Existing Springs

i+ Replace Existing Springs

" Delete Exizting Springs Cancel
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define® load combination 4«i&) ¢ combo Jas als Jadl sy
LU e Ultimate =) agall 349

Response Combination Data

. < )
Response Combination Mame |u|t|mate ?“Y
Combination Type Linear Add -
Define Combination of Case Results
Caze Mame Caze Type . 5_Q-f.I|E_FEElD[
DEAD j|Linear5tatiu: ¢_ 15 _ * factor
DEAD Linear Static 15
. * o n Py
Modiy_| factor gl ad awl jldd
Delete add M e:_"
(] Cancel |

:_araadll

Cra S BB A sall pg3ad) ) BadS M 11, M22 &dalll o p g ad) Aiadla oy
Al a g5l

(b ) Gl (gl o A gl prabedt ASadh Lyl g Al ol Al a8 ld
Basgll Aalill ALl (B AS iy 08 JE Y g 081y L sl

Asmin :0.00L‘:)* B*t
Asmin =0.0015* 100* 100 = 15 cm?

=60 18/m'
D QS el e (pe ASaAd) 0agd o g jad) Jaad jlala uwad g
. bar
B var Mu . .

hagali(cm) t(cm) (t.m) cl c/d i As(cm2) d|?mmrit)er gg.rs
100 100 60 5.809 0.125 0.826 22.41 22 6 s

e ———
100 100 | 40 7.11 0.125 0826 | 1494 | ‘48 6-1 i

w‘m Mu=40t.m 05s526018/m'  Abw i
60 22/m' ¢Sy Abadl o 8] pas A glal) ASAN JUSS
4glall A&l Mu =60t.m
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Member Force Diagram

rCaze/Combo - rComponent Type

Caze/Combo Name I ultimate - f* Resultant Forces
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(" Concrete Design
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rStress Aweraging
" Mone
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" Ower Objects and Groups
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[~ Show Defarmed Shape
[T Shaw Cottintous Cottatrs: [Enhanced Graphics

Ok | Cancel I
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Y ooladl 2 el Al m22 -2
Member Force Diagram
| rCase/Combo - rCompaonent Tupe '
Casze/Combo Name ]ultimate _':! & Fiesultant Forces
" Shell Stresses
€ Shell Layer Stresses
" Concrete Design
Multivall o “ . | 1 - --I:_ompcnnent
' S " F11 M1 W13
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rMizcellaneous Options
I~ Show Deformed Shape
r Shi [ Aranced
0K l Cancel
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x olad) B Qlld) selali M11 -3

Member Force DMagram

(e At Al Joints
" Ower Objects and Groups
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I Show Deformed Shape
~

rCaze/Combo
Caze/Combo Hame ultimate j
Al 1.5 Al e
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RAFT Reinforcement
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Stairs s>l

105 |

1.50 1.25

1.25

PESEST N

¥

DMl e (85,8

PLAN

Live loads = 0.3 t/m?

Covering = 0.15 t/m?

WEIGHT OF STEPS={riser/2)*,.=0.15/2*2.5=0.19 t/m?
Thicknessofslab =183 cm

Beams=12x50cm

Columns = 25x60 cm
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Ao g Had) Al

Helical Stairs

3.0m

Isometric

PLAN

Live loads = 0.3 t/m?
Covering=0.15t/m?

WEIGHT OF STEPS=(riser/2)"y,.=0.15/2*2.5=0.19 tim?
Thicknessofslab =18 cm
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Analysisof buildingsdueto Lateral loads
(Wind and Earthquakes)
Lo pd) Jlaal) il cad cliiall GUEY) Judadl)
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- ity

Al ciaigp 8 S Jalas Jamy aoall s 8 dt) oL ) o g8 Ca g
b s ) s pdall s L IOV S 2Ll 0S5 o L) o s @) JlaaY)
(= dalill axial forces s Moments dusadl sl 5 a3l e Al
Aal g 4l Ao JlaaB (5 aall 258N Gaiy s JOV I sl 2Ll Jlaal
OV 8 Lol aan s V5 DY N o 2Ll o s Linad) e &Y i)

0 Aadail) (Ul
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dday A (A h ) Al paedy ) seens BN Aae o 5L o Cagusg
(Zone 3) Al 4 31 ) Ashaial) aiis Y 5

B/C= 1.5 kg/cm? bl (o suia cani 4y yill aga

daliaall Al Al Il gall (83 5k e JHY N s 2Ll Jleal da slie &y Cagusg
A pall (5 sl A glia 3 aalid ) 3aee ) I A3V shear walls
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supports RSl agle g g ga g Sl 5aS s SR plan Xy (A ppma e e Linie
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Litae Leaalidi g saae Y1 dlayl ila s A z=l_n sl e sl Exce Zebi e
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M 5 _aall 3581 s (Dead + 0.25 live) s combination J—x
Ao IOV Jlaal Gl sy ol andiias Al clinagd) sda Jie of e (any
Ll e al) Jeadl dad g ) d8lally il Jeadl Gl

Load Combination Name (U zer-Generated] IEJ-e_a-d:D_éEE\;;

MHotes ModifyShow MNotes...

Load Combination Type |Linear Add _'__i
Options

Define Combination of Load Case Results

Load Caze Mame Load Caze Type Scale Factor
|LIVE k| Linear Static 025
|DEAD | Lingar Static 1 ,
LinearStatic | 026 Add |

kA odify
Delete |

] I Cancel |

joint reactions 4 Jsx kel Gak e e aal gl ol 055 cans -
L) 5 Display— tables 4l e clasforce Z ol &
: JS&lL LS joint output

eng_m_z@yah0.com sas— 3830 daala— duaigh 48 - LAY asanalll) auadly 30 leia (e -1 § 3 gana [ pudigal) dlas )



mailto:eng_m_z@yahoo.com

sEEEEy

SRR AAALYSAHES OIS (1 of 12 tables se
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22| Dead + 0.25 live Al s F}
= [ MODEL DEFINITION [0 of 72 tables se E g e

#-[0 Spstem Data Select Select Load Patterns... i
#-[0 Property Definitions 2 of 2 Selected
#-0 Load Pattern Definitions DEAD

Load Cazes [Resultz)

#-0 Other Definitionz LIVE
#- Load Case Definitions | Select Load Cases... J

L] Bidge D ata : 1 of 3 Selected
#-0 Connectlivity Data | Cancel |

# 0 Joint Assignments Modify/Shaw Options... |
#-[] Frame Azsignments —
#-[0 Area Assignments __.__._..._..._._._.._.__.........__.!
-0 Options/Preferences D ata i Clear &I |

f Options
#-[] Miscellaneous Data 2

=& Joint Dutput ~ Show Unformatted

| |
| |
#-O Dizplacements =

i | |
=-B Reactions v

YunmpEEnnng a PR A R eactions

#-0O Jaint Maszes
#-0 Element Output Mamed Sets

#-0 Structure Dutput
Save Mamed Set... |

1] | Caticel |

_ Table Farmats File... _ Current Table Formats File: Program Diefault

188.6 (s sbusi Lgranid 7 olail 8 reactions L AUl AsLil) jeluié ok a5
ok

s3ac¥) )5 3aY @lldy 117 reaction g sexe st sl G OsSe g
ke
Weight of floor = 1.1*188.6 = 207 ton

linin 53 Salall cutll Jle Excel zebi o)) da ¢ Adlil) 3 ghadl)
Crsudie Lad gy g x oladl A 5 0 e Laid) e J3Y 51 Jlaa) Gl
JoY Ol Al
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EARTHQUAKE FORCES ACCORDING TO EGYPTIAN CODE 2008

BY Eng. Mahmoud Zaghlal Jan. 2010

INPUTS:
ii RESPONSE SPECTRUM
SOILTYPEAB,CorD = C 1. CURVE
K nn
ZONE 1,2,3,4,5A or 5B = 3 49 [
.’:) — v
REDUCTION FACTOR (R) = 5 5 :j g 0.4 ” \
a aa
138 0N
Total Weight of building (TON)= 1656 ;1: 2 i
0
TOTAL HEIGHT of building (m)= 26 g 1 o ¥
T o # 1 4 5
IMPORTANCE FACTOR 1 or 1.25= 1 ' .
OUR SOIL S B TC TD
C 1.5 0.1 0.25 1.2
TYPES OF SOIL S B TC TD
A 1 0.05 0.25 1.2
B 1.35 0.05 0.25 1.2
C 1.5 0.1 0.25 1.2
D 1.8 0.1 0.3 1.2
REDUCTION FACTOR (R) = 5 1
ZONE 1 2 3 4 5A 5B
ag 0.1 0.125 0.15 0.2 0.25 0.3
WEIGHT (TON)= 1656
ag= 0.15
H= 26 m
T1=Ct(H)"3/4= 0.575705 seconds
IMPORTANCE= 1
CASE1 Sd(T)= -0.065889
CASE2 Sd(T)= 0.1125
CASE3 Sd(T)= 0.048853
CASE4 Sd(T)= 0.10183
FINAL Sd(T)= 0.048853
A 8 el eday ia
| = 1 P uﬂuw\énzj}‘d\M\
Total baseshear Fb = 80.9008 ton
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DISTRIBUTION OF EQ FORCES sV e JI3I Jleal & 58

hi (m) from base level Wi (TON) hi.Wi Fi (TON) For Xor Y directions
Yy EEEEEER ...
.
5 207 1035 .' 3.262129273 :
[ ]
8 207 1656 : 5.219406837 :
11 207 2277 : 7.1766844 :
14 207 2898 : 9.133961964 :
17 207 3519 : 11.09123953 :
20 207 4140 : 13.04851709 :
23 207 4761 " 15.00579466 =
26 207 5382 % 16.96307222 &
Ygeennnnnn?®
Lulda g0 Js D gaua ‘_g L Cuesy
Gl @ suia (e 128 ) 350 5 sal)
...... el LaS) i 3 gazll Sl 3 il
G > s dS
X S el
J}J J‘ C..ALU.I
ol Sap2000
SUMMATION 1656 25668 80.90080597

/

N

o Ol A0S Laiall 055 L Gy geals )

- Oally AU A 3150 8 8l Ui aay el )
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- QAN 5 gadl)

U‘ &;L@Y j\Xa\AJ\Lgc\}u JoHY dbq;\ @ah}deYJ\ du;\u_\.um
_@Mu.ﬁ:d\jY sl 44 ) gall dgal ol e igs X oladl 85 58l

zlol L) Jlaal)

g waoll @ilshll sac
se[142 Sl axlgall yo,all

JHe) s90x0 [ ywiigo
ENG_M_Z@YAHOO.COM

-

[ el gynall (3L 0/ o 505 M o gl bl gl 15 0 i

Building Geometmn
Sl o5 gy Bl el gL Jia

289 S5 o uitio il
J-'w| B el e gl
S |_3_|_ oSl el 2lisyi
' | EGYPT
Home | g_lLl.l." | _

File Edit View Favorites Tools Help
DEE & e =T DS & Qo W O
WIND RESULTS IN DIRECTION PERPENDICULAR TO WIDTH 6.5 m “ |l WIND RESULTS IN DIRECTION PERPENDICULAR TO WIDTH 14.25 m
ACCORDING TO EGYPTIAN CODE ACCORDING TO EGYPTIAN CODE
) et B o 0 e ol el s el = dalaaall ) pall | B of 5 55 50 e plf penlif i pralfs jalal = daland)
{Then WIND PRESSURE q = 0.07 t/m2 Then WIND PRESSURE q= 0.07 t/m2
||factor of expose = 1.3 £ ||| factor of expose = 1.3 E
||width of Building = 16.5 m width of Building = 14.25 m
|
FLOOR NO.  WIND FORCE FLOOR MNO.  WIND FORCE
1 6.006 ton 1 5187 ton
2 4 505 ton 2 3.89 ton
3 4.955 ton a 3 4279 ton -
4 4.955 ton Wy e 1 4.279 ton WX e
5 4.955 ton 5 4279 ton
| 6 4.955 ton G 4279 ton
[4 5856 ton T 5057 ton
8 2.928 ton 8 2529 ton
WIM INS Tab:8 Col:38Ln: 2 " WIN INS Tab:& Col: 1ln: 1

eng_m_z@yah0.com sas— 3830 daala— duaigh 48 - LAY asanalll) auadly 30 leia (e -1 § 3 gana [ pudigal) dlas )



mailto:eng_m_z@yahoo.com

(Sap 2000 ver. 14) 2000 wbu sl » - 5
-day) ) 3 gladl)
0583 38 ) constraints e s Al 3 e Sap2000 V14 b G g s ) Al

D alS Ladl jlaaly g plan X-Y 8 blieadin)
ok » Null Llsa) SAssign —Joint —constraints

Jal Al 5 ghadl)
o5 gl g5, e BAllus LoV 7 olad) (84S pa3 SalS Lasd) jlsls o g
Edit -Move
Jaaig
AX 0
Ay 0
Az 5
Juwdldd) 3 gladll)

1o 5 Jand Al il gieal) i) Wiy i 7 olad) 8 4803 Ja sl Jans o 583
Edit grid modify grid & cee oesalb click Jems &lly
Z 3 & Spacing - (,Ua.'dl_; Al sl Jaxs g

Grid ID Spacing
5

OClWIWWW W Ww w
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-daglod) 5 ghadl)

dae a8 IS0 Liaie ) Laadll Jt?\zsuejasjz:5 e X-Y plan sl ek
a5l Baec &J)'S e 5 Al JiwY 7 oladl & Extrude
Edit —Extrude —point to line —Linear

JAxig
AX 0
Ay 0
Az -5
Number 1

I3 amy oy (S Can property (e gl sl s
-Aialil) 3 gladl
Se¥ 7z oladl & Extrude Jee &5 previous s soals e baill jlasl . g

O] Aasd) 4y lal) ) oY) Baeel g 530 e BAdlia
Edit —Extrude —point to line —Linear

) ) Ja
AXx 0
Ay 0
Az 3

Number 7

I3 amy o (S Cas property (e gl sl s

- daal) 3 glail)

Fixed S, Wl paadsy bill jliasy 7=0 2e X-Y plan ¢ sl Jau
Assign — joint — restraints

3_piilad) 3 gladl)
5y Sy (SUadliy <l oS ) D) glally HEAS 5 7=5 die X-Y plan s sl Jaxs

u\y?ddﬂ:‘}m3aﬁmz a\;.ﬂ@
Edit —Replicate —Linear
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ALl sl Jas

Ax
Ay
Az
Number

~N|Ww|Oo o

i uslal) 5 ghadl)
&_\UQM\ @MJ}SM;‘Y\ &_IJmaqj)J Extrude wwﬁbﬂ\)@_ia.!

play Uptio [ : W dow

Jaints Frames/Cables/Tendons General Wiew by Colors of
~ Labels I Labels r (" Ohbjects
v Reshaints ™ Sections W il ~ Sections
W Springs I Releases v Fill Objects (™ Materials
[ Local Axes ™ Local Axes v Show Edges (™ Color Printer
v Irvisible I Frames Mot in Yiew ¥ Show Ref. Lines (* ‘White Background, Black Objects
Mot in View 1 " Show Bounding Boxes (" Selected Groups |
r
Areas Solids Links Mizcellaneous
[~ Labels I E3 [~ Show &nalysis Model [If Available]
[~ Sections T L I Show Jaoints Only For Objects In Yiew
[~ Local Axes I I~
v [ Mot inYigw I B
[ Apply to Al wWindows
oK Cancel '

L X-y b haii Sl 3D (b L) el o
View— set 3-D view —X-y
a5l Aperture sl i

+ e A0 B ghadl)

il shaall oy i e o jLialy Ui Ll 2S5 el ) JLeill (o sladly Baac Y1 i8S
bl 8 L

Assign —frame —section : i« Cleladll L jaads A

i X aladl A3 geall 2yl i s Add new property (e Ll caleUad Capal &
Y olai)

v
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S et (o o sally ) Al (ki o )il o g Lo 3 gae o pum kil Aalal s 3

D dae o (Cpad)
Assign —frame— local axes
Ly 5 Al Ayl 3l aa g

W

dngle from Default Direchiorn

Angle in Degrees @1

[ Advanced Axes

| ] I Cancel |

s raall 3981 an &l yasll g ) g Baae M stiffness S ¢
Ieff:0.5|g :Q\)ASM
| & = 0.25 Ig . ‘LM"M
| =071, : Uadll hail gx g 5aac DU
+ ol Jadl ga g 3aec YOS jlaas Wil
As§i gn —Frame— property modifier

Property/Stiffness Modifiers for Analysis
Crozz-section [axial] Area 11 -
Shear Area in 2 direction 11 -
Shear Area in 3 direction 1 -
Tarsional Constant 11 ]
Mament of Inertia about 2 axis 0.7 -
Maoment of Inertia about 3 axis 0.7 -
Mass 1l I
wheight 11 -
,Ti Cancel i

0.25 Loayl DUl g 0.5 <ol Sl 1380
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Property/Stiffnesz Modifiers for Analysis

fdembrane 171 Modifier 1
Membrane 22 Modifier i
Membrane 12 Modifier i
Bending m11 Madifier |29
Bending m22 Madifier .25
Bending m12 Madifier .25
Shear w13 Modifier
Shear w23 Modifier
t azz Modifier
“wheight b odifier

+ de dANEY 3 ghadl)
lale wumi o i€y Jia diaphragms 4l pawads & select Al 418 Laid) s
Dl am #l Sl J YN Jleal
Assign— joint— constraints
. Z constant o3l i 4lxais Add new constraint & diaphragms _liss &
Do Gl JLEaY) e alai o sy
Assign different diaphragms to each (Z) levd.

OK &
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T Diaphragm Constran e
= I
q::; ' Co Constraint Mame |D|I3.F"H'| i '
x|
| E B
~ = J
N : Coordinate System |GLEI BaL =}
<1 Conztraint fuis :l
: (3 Axis " Ao _ |
: N A ]
fo 7 fAuis
v Azzign a different diaphragm congtraint J
ta each different selected £ level |
_j Ok, Cancel ;\“Gji_
e

+ e dayl 1) 5 gladl

Define — load patterns : 4ciall (e Juead ¥la i jal
Al YA Canal o

Load Patterns Click To:
Self Wieight Auto Lateral
Load Fattern Hame Type Kultiplizr Laad Pattern Add Mew Load Pattern |
[DEAD |DEAD Rl | ] Modify Load Pattem |
f_o P 3l |
|0 Uzer Loads _|
|D User Loads Delete Load Pattemn J
|D User Loads *I
|g inz: E?a?iised il Show Load Pattem Mates. .. |
(0 User Defined
|
I:ancelJ

Leiray Ao Jarazai s 5V ) sl 2l clS o) g 4881 Jraad Al JS i85 5

Modify Lateral Load Patterns

eng_m_z@yaho0.com sas— (8 31 daala— daaigl) 4 - LAY aranall] andy 3 lua (e -JIE 3 gana [uigaall 2as )



mailto:eng_m_z@yahoo.com

(Sap 2000 ver. 14) 2000 b gals = 4

Blet e ae 8 (e ol je Al culal jilall sie Lee L)) cawa =Ll 5 O3V 50 4l Jaaig
Gan | by o) ey Aa) 3e (0555 385 center of Mass aie a5 J5Y 3 Jlea ¢
35SV Jie 0.05 (5 st Liiall (s s (0 dpsi Aa) ) (5 uaall 2SI (1 i8] 285 ¢ L)
s A3 wse=0.05 de‘}‘ﬁjﬂugﬂl;a\;ﬁidsgljé)cﬁp&}égﬂiﬁjdﬁiﬁiiﬂdwi
Y X Selse=-0.05

EQx2
e=-0.05 .M ass genter
e=0.05

EQx1

Edit

Uszer Seizmic Loads: on Diaphragms

| Diaphiagm | Diaphiagm 2 Fx FY MZ X ¥
| DIAPH1 26 0. 16.96 0. 0.

| DIAPHT_23. 0. 15. 0. 0.

| DIAPHT_20. 0 13.04 0. 0.

i DIAPHT_17. 0 11.09 0. 0.

| DIAPH1 14 0. 9:13 0. 0.

| DIAPHT_11. 0. 717 0. 0.

| DIAPHT 8. 0 521 0. 0.

i DIAPHT_5. 0 326 0. 0.

| DIAPHT_D. 0. 0. 0. 0.

|

i

i

i

i

i

|

(" Uszer Specified Applization Paint
(* Apply at Center of Mass Additional Ecc. Ratio (all Diaph.) s
Cancel |

. Sap2000 I & Aga sl Cauaiiia b LSila gigl o i leild 2Ll Jlaal Ll

Vind Exposure Wid [yata
Edit
E sposure "Width
| Diaphiagm | DiaphragmZ [ FY MZ ®-0rd vod

DIAPHT_26. 2R 25629 0 i} 8.25 7125
DIAPHT_23. 23, 5,05 0 i} 2.25 7.125
DIAPHT_20. 20, 427 0 i} 825 7125
DIAPHT_17. 17, 427 0 i} 2.25 7.125
DIAPHT_14. 14, 427 0 i} 8.25 7125
DIAPHT_11. 11. 427 0 i} 825 7125
DIAPHT_8. . 389 0 i} 8.25 7125
DIAPHT_ 5. B 5187 0 i} 825 7125
DIAPHT_0. 0. i} 0 i} 8.25 775
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L s duusalAl) 5 gladlll
Dead \live, Modal 1acl &Y sl RUn Jee & Save ) daia o o8

+ e dalad) 3 ghadl)

Al Al Ll sally (gaaeal) e (5 85 05 (il lua] cOMbInGion Axsess Jeas
: (= Shear walls 4aluall
Define— load combinations— Add new combo
Qe gane (0 ad (ol 3300 Ll iy ENvelope les sis Max Dlie aul e i
- Al Yyl

Load Combination Hame [Uzer-Generated] IM-_'*&
Motes Modifp/Show Motes. . I
Load Combination Type E_I::-r;elnpe L!
Options
| el G T
Define Combination of Load Case Results
Load Caze Mame Load Caze Type Scale Factaor
Windy | |Linear Static 1
=] [Linear Static 07 :
EQu2 |Linear Static 0 Add |
EQy E Linear Static 0.7 T
EQy2 | Linear Static 0.71 b odify |
i | Linear Static 1 =
W indy’ Linear Static Dielate |
] I Cancel |

I3V Jleal oy (5 pumall 2580 (Y 1.4 (e G s LS Y 51 L L]
bl Jlaalh el s Working GV Welisadl 1.4 e Leandi o 31 Jix Ultimate
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Lo Wl e S MAX — Combo U Frames —U a5 el jledsls a5 4
—M22
—M33

—AXxial forces
U3 o l8als 2 68 = gaa 5 gyl

N

] |

=11
B

Jrfzq

gy
<L
="
2 4 =

: £9
= By

X

—,
i )
£y

33 22

A Jleat e shear walls Aalual 4l jal) Il gall 5 saee V1 asanaty Al 8 a5t g
438 (6 ) e Bl Jlaal) I ddlaaYL 4adll Dead | Live
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daudl) 2008 Adead Jaad g paal) 35Sl 3 dalgd) #1328 (g

Lyl

i) Jiud A il il Cidaad (VA ) Jgaa

-a.a"ﬁ.n

Lidal jLas)
Llsall &
(‘#/es)

&8 el |

Sl Nsp'r

st 4 JSI Bl |

JeEal e
il (3 )

4y Al gk @ Ll s

¢ ) s S e
A in Aada o ik e (5 ging
c i o 8V e LSau 0

JeGS (M - de) e i
& L et = 3

< anl]

L

.=

=t A S e d Bpes Ty S

(B3 = o) Asulae

‘tj|.)_"u__tn.:".|.h_anln.‘:#_E_g|L_-i;5

Y e N @l ke e S |

YA = =3

Y,

— (e ¢ ) ASuldie e Ay
anl g5 o) AESN Uawgie ) A |
QI ERRAE CR R

Al By Sl 0555 o (R |

D

s Ll U gie ) Al |
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belua L8 o7 5 L Al Slelhall Jdadl 458 45, )k pladiul aac Als s
i e 25 YT Gag Gl g daledl e Al Al sbiell wileUadl (aill g o5 5
Foadh e pad A e ladll selunll Aad

Pl LaS ( lasdll

L= 0.70 I, 5aecYl -
lesr=0.70 I Z oo L o A il Ll pall -
Lege=0.50 1, a8 g Y il Ll gall -
lege=0.50 I (ol A jlie 3al s} ol el —
[er=0.251, (D) edanas (JalS) dnanaall 5 2y e D -
At =Ag g\l Aabias b (il (51 e o Y g

Fooall A LYl 3 38 e p il selun 0 Lo
Eavha o W gl sl s I,
Foohar puld (o) gl dalua: A,

=il s ey, AW e s Ul dalie : ALs
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Vi Asaal) COlalaay Apar¥) cile gana (4-A) Joia

Laall Jalaa LARAN mw
T dgad]
sy ol AL BeliSy Jaad of gy AU ol ||
s g5 skl =l ey deassudly JIH Cagen
140 | cobaineal ¢ Jie el LU 5 € dal Jia| T
eilapall oLl coly Sl Cllana celilay! Cilase
&Y e SNy s ) skl S e
anilly 0305 R slie 3mp Toatl gl G ez
190 b i oV (B led e sl e iy W I
el JAN AN S el pandl SVl ¢ el
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.o ‘_;_p.‘i u}m_m ihs yal e s Al clisdl | 100
| el d Aladl LS AL diaal iy Lzl
0.30 _ _ IV
&) .. dgall cliadl ¢ dgel )l
(WEi) ) Jaadl dpuad (V=A) Jgaa
(We:) Laial) a3
1.0 pd geaall®

slaall il ja®

O — L) ) e Algh @ La Jlealy Al cliid

| | : Jie Al a5 el *
i 0.5 — le — u..ula.d'l — 3._‘1‘,'.;_-:._1\ ,:_'é'lju'}q“l — :'.:l....n;'l)lll g L'_,_}'I;‘-.‘i'l
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Limitation of Interstorey Drift Sl Al 48 el agan Y-F-A-A
43l AaBaal o pall Lperacaill 38N 3 gall dpall ASall gaa aaad g W L — )

H @m' J.’ghill EL:.H)A _i=
skl bl Jie) L Aadlie ddual A0E) e jealie L A cliadl -

d./v = 0005 h (8-30)
g shas 0l AL e ealie Ly (A cliadl - G
d./v = 00075 h (8-31)

a8l e Jalall o Ad ol Anf. Al e palie Lo S el — s

d/v < 001 h (8-32)

(Y) sl (Y=Y=A—-A) il saaadly sall Gl 48 a0 s

J3 I3V 30 (p ) 8ase e e 3 2l Aal Y1 padan Jelaa VY
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