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(Enterprise Project Structure)
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(Organization Break down Structure)
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(Work Break down Structure)

WBS
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- Work Break down Structure (W. B. S):-
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The W.B.S is a hierarchical structure which is designed to logically sub-divide all
the work- elements of the project into smaller elements.
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Prepare project plan.
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Identifying cost & schedule at various levels of details.
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Time & cost control.
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Identifying individual or departmental responsibilities.
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Mobilization Works Sub_ Structure Works




Project A

Mobilization Works

N4

1- Cleaning & Leveling

2- Fixing the fence

Site offices

A

~

3- Supply & Erection of

Sub_ Structure Works

4

N

Super _ Structure Works

(— Soil Works:-
1- Excavation

2 — Back filling

(&

3 — Bitumen &insulation

~

)

ﬁ— Concrete Works:-

1 — Shuttering P.C Footing

2 —Placing P.C Footing

3 - De shuttering P.C Footing
4 — Shuttering R.C Footing

5 — Steel Fixing R.C Footing
6 — Placing R.C Footing

k? — De shuttering R.C Footing/

~










ACTIVITY ID

WBS ID ACTIVITY ID ACTIVITY NAME

Mobilization Works
A.01 A1000 Cleaning & Leveling
A.01 A1010 Fixing the fence
A.01 A1020 Supply & Erection of Site offices
Sub_ Structure Works

A1030 Excavation
A1040 Back filling
A1050 Bitumen &insulation
A1060 Shuttering P.C Footing
A1070 Placing P.C Footing
A1080 De shuttering P.C Footing
A1090 Shuttering R.C Footing
A1100 Steel Fixing R.C Footing
Al1110 Placing R.C Footing
Al1120 De shuttering R.C Footing
Super _ Structure Works

A.03.10.01 Al1130 Shuttering G _ Floor R.C Columns
A.03.10.01 Al1140 Steel Fixing G _ Floor R.C Columns
A.03.10.01 A1150 Placing G _ Floor R.C Columns
A.03.10.01 Al1160 De shuttering G _ Floor R.C Columns
A.03.10.01 Al170 Shuttering G _ Floor R.C Slab
A.03.10.01 Al1180 Steel Fixing G _ Floor R.C Slab
A.03.10.01 Al1190 Placing G _ Floor R.C Slab
A.03.10.01 A1200 De shuttering G _ Floor R.C Slab
A.03.10.02 Al1210 Brick Works

A.03.10.02 Al1220 Preliminary Carpentry Works
A.03.10.02 Al1230 Preliminary Electrical Works
A.03.10.02 A1240 Preliminary Sanitary Works
A.03.10.02 Al1250 Plastering

A.03.10.02 A1260 Painting

A.03.10.02 Al1270 Flooring

A.03.10.02 A1280 Finishing of Carpentry Works
A.03.10.02 A1290 Finishing of Electrical Works
A.03.10.02 A1300 Final Finishing




WBS ID
A.03.20.01

ACTIVITY ID

ACTIVITY NAME
Steel Fixing 1st _ Floor R.C Columns

A.03.20.01

Placing 1st _ Floor R.C Columns

A.03.20.01

De shuttering 1st _ Floor R.C Columns

A.03.20.01

Shuttering 1st _ Floor R.C Slab

A.03.20.01

Steel Fixing 1st _ Floor R.C Slab

A.03.20.01

Placing 1st _ Floor R.C Slab

A.03.20.01

De shuttering 1st _ Floor R.C Slab

A.03.20.02

Brick Works

A.03.20.02

Preliminary Carpentry Works

A.03.20.02

Preliminary Electrical Works

A.03.20.02

Preliminary Sanitary Works

A.03.20.02

Plastering

A.03.20.02

Painting

A.03.20.02

Flooring

A.03.20.02

Finishing of Carpentry Works

A.03.20.02

Finishing of Electrical Works

A.03.20.02

Final Finishing
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Examples for Project Codes:-

A — Contract Type:-

Contracts

'

Price given in advance Cost reimbursement
A

y

A A \
(Lump - sum) ((Schedule of rates) (Cost + fixed fee)| (Cost + % fee)
A

A A
(Unit price) (Package deal) (Target cost)

B — Categories:-

Categories
|
| !

Infrastructure Projects Residential Projects

V
Nonresidential Projects Industrial Projects

C — Division of Residential Projects:-

Division of Residential Projects

l
v




D — Tender Price:-

Tender Price
| |
J | }

Small Projects Middle Projects Big Projects

l l l

Less than 30 M Between 30M and 110 M More than 110
M
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+ [Global " Project

Select Achivity Code

Lacation

w Dizplay: Location
Code Yalue

[

D escription

= m, S

- B US Man
& S ManDT
& US ManAna
B 15 ManBDC
B S Man SLCE
& S ManRTC

=0, US.Corp
&2 US.Cop ATLC
&3, 5. Corp O
& 1J5.Corp.CHD
B U5 Corp.CHA

(— I T o o [P

United States Locations
M anufacturing Sites
Detroit Manufacturing
Arnn Arbor, M|

Burningharn development cent
Salt Lake City engineering
Foanoke test center
Corporate Centers

Atlanta corporate center
Yirginia office

Chicago - downtown
Chicago - airport
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Examples for Activity Codes:-
A — Responsibility:-

Responsibility

Eng Ahmed

Eng Omar

Eng Emad




B — Area Department :-

Area Department

1 Civil Works

2 Structure Works

3 Finishing Works
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< Display: Currencies = Close

Base |Currency ID |Currency Name |Currency Symbol IExchange Ral »

l i Korean Won K 924 743000 0O Add
Mexican Peso N$ 10.793800
Russian Rouble R 25808500 X Delete
Swedish Krona Sk 6.605790
Swiss Franc kr 1.218640 Help
Israel Shekel NIS 3.963340

e N =S

General  Appearance

Decimal symbol Mumber of decimal places

Digit grouping symbol

| ’ l
o = Universal currency symbol

Positive currency format Negative currency format
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Resource Management
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Labor cost:-
Duration =1 day
4 labors 30 LE/day
Labor cost = 4x30 = 120 LE/day
Equipment cost:-

‘ . Equipment All in rent rate

Loader 3.5m> 600 LE/day

Scraper 400 LE/day

Equipment cost = 600 + 400 = 1000 LE/day

Total cost:-

Total cost =120 + 1000 = 1120 LE / day




From Cost Estimate:-

A - Excavation works

- Surface drilling cube dimensions and drawings of specific data for operational level
and even the Earth's natural level of incorporation

In sand soil
Q =2500 m3
Truck capacity=10 m3
Production rate of excavator= 400 m3/day= 50 m3/hr.

Eff. =0.8

Total cycle time of truck =( loading time +going time +dumping time
+return time + maneuver time)

Going time = 0.5x60/8 = 3.75 min
Return time = 0.5x60/15 = 2 min
Manevuver time = 2 min

Dumping time = 2 min

Loading time = 10*60/50 = 12 min
Total cycle time = 21.75 min

No of trucks = 21.75/12 =1.81 truck

We can use only 2 trucks




Production rate = 250 m3/day

Equipment

All in rent rate

Excavator

800 LE/ day

Loader

600 LE/ day

Truck

300 LE/ day

Labors

Cost /day

Unskilled

35 LE /day

Duration = quantity / P.R

D = 2500/ 250 =10 days

equip. cost =10 * 1* (1*800+1*600+2*300) = 20000 LE
Labor cost = 10*2*35= 700 LE

(‘equip. + labor ) cost = 20000+700= 20700 LE

Direct cost /m3 = 20700/2500 = 8.28 LE / m3

item quantity

Unit D.C | TOTALD.C

LE/ m3

EXCAVATION 2500
in sand soill

8.28 20700
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Q = 2100 M® (for one block)

P.R =400 m3/day

equipment All in rent rate
Roller 10t 550 LE /day
loader 600 LE /day
truck 300 LE /day

Water tank truck 170 LE /day

Cost / day

Un skilled 35 LE /day

Duration = 2100/400=5.25 days=~6 days
Equip. cost =6*(1*550+1*600+2*300+170) =11520 LE
Labor cost=6 x 2 x 35 =420 LE
(equip. + labor) cost =11940 LE
Material cost =17.25 *2100 =36225LE
TOTAL COST =11940 + 36225 = 48165 LE

Direct cost /m3 = 48165/2100 = 22.94 LE/m3

QUANTITY UNIT UNITD.C | TOTALD.C

LE/m3 LE

FILLING WITH 22.94
SAND




All in rates:-

All in rate sand cost

Factors

Primary cost

Discounts 10 % from market

Handling 5 %

Waste 5 %

Contingency for price increase 15 %

Total addition & discounts

Total cost add

Total cost

All in rate gravel cost

Factors

Primary cost

Discounts 10 % from market

Handling 5 %

Waste 5 %

Contingency for price increase 15 %

Total addition & discounts

Total cost add

Total cost




All in rate Cement cost

Factors

Primary cost

Discounts 10 % from market

Handling 5 %

Waste 5%

Contingency for price increase 15 %

Total addition & discounts

Total cost add

Total cost

All in rate Steel cost

Factors

Primary cost

Discounts 10 % from market

Handling 5 %

Waste 5 %

Contingency for price increase 15 %

Total addition & discounts

Total cost add

Total cost




All in rate for 1000 Bricks cost

Factors

Primary cost

Discounts 10 % from market

Handling 5 %

Waste 5%

Contingency for price increase 15 %

Total addition & discounts

Total cost add

Total cost

All in rate For Materials

Material type Cost per unit
Cement 577.50 LE
Sand 1m 17.25 LE
Gravel 1m’ 69 LE

Water im? 4.5 LE
Steel 1ton 4025 LE
Bricks 1000 Bricks 368 LE




- Isolation

Bitumen insulating paint to moisture for Foundations

Q =830 m2

NO LABOR COST/DAY P.R

Skilled 50/labor 75 m2/ labor

Duration =Q /PR

Duration = 830/ 3 * 225 = 3.69 days = 4 days
LABOR COST=4*50*3*3=1800 LE
Material cost

1 Barrel PAINT 20 m2

42 Barrel PAINT 830 m2

ALL IN RATE (BITUMINE)

Factor Deduct Add £/BARRLE Total
£/BARRLE £/BARRLE

Primary quotation before discounts 330

10% deduction for discounts
obtainable

5% allowance for multiple handling

5% allowance for wastage

15% allowance for price increase

Total deductions/addifions

Total additions

Total estimated cost/unit




- Material cost = 42 * 379.5 = 15939 LE

- Total cost = material cost + labor cost

- Total cost = 15939 + 1800 = 17739 LE

- Direct cost/ m2 =17739/830=21.37 LE / m3

UNITD.C | TOTALD.C
ITEM QUANTITY

LE/m2 LE

[solate with

21.
bitumen 37
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Plain concrete for foundation:

I. Form works (Shuttering).
Il. Placing works.

Iil. De shuttering.

I. Form works:

a) Material.

b) Labor.

a) Material cost analysis:

* Cost of Form works.
Cost of 1 m®wood = 2500 LE
Number of use wood form =5
The cost of 1 uses = 2500/5 = 500 LE
Cubic of wood on 1 side = Im* 1 m *0.02 = 0.02 m®
Cubic of wood for 1 m® concrete
=4*0.02 + 12*1*0.1*0.02 +4*1*0.1*0.02
=0.112 m® wood / 1 m® concrete for footing.
Direct cost of wood / m3 =0.112 *500 =56 LE/m3 p.c.
+ Wastage =4 %
Direct cost of wood / m3 = 56 *1.04 = 58.24 LE/ m*

(Direct cost of Wood with Bolts) \m3 =58.24 *1.05 =61.15 LE / m3




b) Labor cost analysis:

Q=90 M*

P.R = 5 M3/day

NO. Labors Cost/ day
3 Carpenter 110LE /day
2 assistant 60 LE /day

2 unskilled 35 LE /day

Using 3 Crews :-

Duration =90/5* 3 = 6 days

Labor cost = 6 * 3 * (3*110+2*60+2*35) = 9360 LE
Labor cost/ m3 =9360/90 = 104 LE/m3

Total direct cost of form work / m3 =61.15+ 104 = 165.15 LE/m3




Placing works 3038 e ALDA aladiuly cual)

a) Material.
b) Labor.
c) Equipment.

a) Material cost analysis:

use a ready mix concrete )Cost of 1 m3 concrete = 450 LE/m3
** test concrete cubic take 6 cubic every 50 m3

Cost of 1 cubic =30 LE

Cost of 6 cubic =6*30 = 180 LE

Cost of 1 m3 concrete =180 /50 = 3.60 LE

Material Direct cost /m3 = 3.60 + 450 = 458.60 LE/m3

b) Labor cost analysis

P.R =320 m3/day

NO. Labors Cost/ day
1 Worker for pipe of pump 60 LE/ day
1 Forman 60 LE/ day

carpenter 110 LE/ day

assistant 60 E/ day

Duration =90/ 320 =.28 = 1 days
Labor cost = (3 x 60 + 110) = 290 LE/day

Labor Direct cost /m3 =290/90 = 3.22 LE/m3




c) Equipment analysis:-

Equipment All'in rent rate

Vibrator 150 LE /day

Equipment cost = 1*150 =150 LE
Equip. direct cost /m3 =150/ 90 =1.66 LE/m3
Total direct cost for placing work /m3
=458.6 + 3.22 + 1.66 = 463.48 LE/m3

Direct cost of Plain concrete for foundation /m3

= 463.48 + 165.15 = 628.63 LE/m3

UNIT D.C TOTAL D.C
QUANTITY UNIT
LE/m3 LE

M3 628.63 56576.7 |




- Placing work (with mixer) Aadl) AadAd) aladindy cuall
A) Material.
b) Labor.

c) Equipment.

a) Material cost analysis:

(use mixer (1/4 m3) , P.R=45 m3)
Duration =90 / 45 = 2 day

1 m3 Concrete =1 m3 gravel + 0.5 m3 sand + 250 kg cement + 175 liter water

Vendor Price for Materials used:-

Material type Cost per unit
Cement 550 LE
Sand 15 LE
Gravel 60 LE

Water 4 LE

All in rate For Materials

Material type Unit Cost per unit

Cement 1 ton 577.50 LE

Sand 17.25 LE

Gravel 69 LE

Water 45 LE

Material Cost =
69 +0.50 x 17.25 + (5/20) x 577.50 + 0.175*4.5
= 222.79 LE/m3

Total cost = 222.79 * 90 = 20050.875 LE




b) Labor:

\[o} Labor Cost/day
4 Jalj g day J8 ale 30 LE/day
ua Jals 30 LE/day

AV g olue Jasa Juls 30 LE/day

I dale 30 LE/day

s 60 LE/day
110 LE/day

60 LE/day

Labor cost=8x 30 + 2x 60 + 110 = 470 LE/day
Total cost =470 x 2 =940 LE

Labor D.C/m3 =940/90 = 10.44 LE/m3

c) Equipment:-

Equipment All in rent rate

Mixer 400 LE/day

Vibrator 150 LE/day

Equip cost = 2 x (400+150) = 1100 LE

Total direct cost/m3 = 1100 / 90 = 12.22 LE/m3

Total direct cost for placing work/m3 =12.22 + 10.44 + 222.79 = 245.45 LE/m3
Direct cost of Plain concrete for foundation /m3

= 245.45 + 165.15 = 410.6 LE/m3

UNIT D. C TOTAL D. C
QUANTITY UNIT
LE/m3 LE




I

P.R = 12 M3/day

NO. Labors Cost/ day

3 Unskilled 35 LE /day

P.R =12 m3/day

No. of crew =3

Duration =90/ 12 *3 =2.5=3 days
Cost of labor=3*3*3 * (35) =945 LE
Cost of labor/m3 =945 / 90 = 10.5 LE/m3
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1-For foundation:

Q=110 m3

1) Form work
2) Reinforcement
3) Placing

1) Formwork installing

a) Material
b) Labor

A) Material cost analysis:

Quantity of wood = 8.5 m3

Cost of 1 m* wood = 2500 LE

Number of use wood form =5

The cost of 1 uses = 2500/5 = 500 LE

Total Cost of Wood form with wastage and bolts = 8.5 x 500 x1.04 x1.05 = 4641 LE

Cost of wood of 1 m3 concrete = 4641 /110 =42.19 LE /m3




b) Labor cost analysis

P.R = 5 M3/day

NO. Labors Cost/ day
3 Carpenter 110LE /day
2 assistant 60 LE /day

2 unskilled 35 LE /day

Using 3 Crews:-

Duration =110/5*3 = 7.3 days = 8 days

Labor cost =8 * 3 * ( 3*110+2*60+2*35 ) = 12480 LE
Labor cost/ m3 =12480 /110 = 113.45 LE/m3

Total direct cost of form work / m3 =42.19 + 113.45 = 155.64 LE/m3




2) Reinforcement
A) Material analysis
1) Reinforcement
80kg reinforcement in 1m3 concrete
price of 1 ton of reinforcement include transportation All in rate
= 4025 LE
Total quantity of steel = 110 x 80 /1000 = 8.80 ton
Direct cost of reinforcement / m3 = 80 * 4025/1000
=322 LE/ m®
2) Anchorage wire
Vendor price of anchorage wire = 7 LE /kg
1 ton reinforcement needs 7 kg anchorage wire

=7 *80/1000 = 0.56 kg / m3 concrete

Direct cost of Anchorage wire/ m3 =0.56 *7=3.92 LE /m?

Total direct cost of material / m3 = 322 + 3.92 = 325.92 LE /m*?




B) Labor cost analysis

P.R =1.5 ton / day or 18.75 m3 /day for one crew

No. of crew =1

Labors Cost / day

commando 110 LE/day

Fixer 60 LE/day

assistant 45 LE/day

unskilled 35 LE/day

Duration =110/ 18.75 * 1 =5.87 = 6 days

Laborcost=6*1* (110+2*60+2 *45+2 * 35)=2340 LE

Direct cost of labor /m3 = 2340 /110 = 21.27 LE/m>

Total direct cost of Reinforcement /m3 =325.92 + 21.27

=347.19 LE/m>




3) Placing

**in case of use ready mix concrete

l. Placing works:

a) Material.

b) Labor.

c) Equipment.

a) Material cost analysis:

use a ready mix concrete )Cost of 1 m3 concrete = 600 LE/m3
** test concrete cubic take 6 cubic every 50 m3

Cost of 1 cubic =30 LE

Cost of 6 cubic =6*30 =180 LE

Cost of 1 m3 concrete =180 /50 = 3.60 LE

Material Direct cost /m3 = 3.60 + 600 = 603.60 LE/m3

b) Labor cost analysis

P.R =320 m3/day

NO. Labors Cost/ day
1 Worker for pipe of pump 60 LE/ day
1 Forman 60 LE/ day

carpenter 110 LE/ day

assistant 60 E/ day

Duration = 110/ 320 =.28 = 1 days
Labor cost = (3 x 60 + 110) = 290 LE/day

Labor Direct cost /m3 =290/110=2.64 LE/m3




c) Equipment analysis:-

Equipment All'in rent rate

Vibrator 150 LE /day

Equipment cost = 1*150 =150 LE
Equip. direct cost /m3 =150/ 110 =1.36 LE/m3
Total direct cost for placing work /m3

=458.60 + 2.64 + 1.36 = 462.6 LE/m3
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NO. Labors Cost/ day

3 Unskilled 35 LE /day

P.R =12 m3/day

No. of crew =3

Duration =110/ 12 * 3 =3 days

Cost of labor=3*3*3* (35) =945 LE
Cost of labor/m3 =945 / 110 = 8.60 LE/m3
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2 Columns (25*30)

(1)Sheathing

First side = 2.5*30*100*2 = 15000 cm3
Second side = 2.5*25*100*2 = 12500 cm3
Total = 27500 cm3

(2) Yokes = ((2.5*30*2) + (2.5*25*2))*2 = 550 cm3
(3)Shores = 10*10*100*4 = 40000 cm3

Wood volume /m = 27500 +550 + 40000 = 68050 cm3
Total volume Of column = 68050* 2.65 = 180332.5 cm3
Total volume = 180332.5*2 = 360665 cm3

2 Columns (25*40)

(1)Sheathing

First Side = 2.5*40*100*2 = 20000 cm3
Second side = 2.5*25*100*2 = 12500 cm3
Total = 32500 cm3

(2)Y okes = ((2.5*40%2)+(2.5*25*2))*2 = 650 cm3

(3) Shores = 10*10*100*4 = 40000 cm3

Wood volume /m = 32500 + 650 + 40000 = 73150 cm3
Total volume of column = 73150* 2.65 = 193847.5 cm3

Total volume = 193847.5*2 = 387695 cm3




10 Columns (40*30)

(1)Sheathing

First side = 2.5*40*100*2 = 20000 cm3

Second side = 2.5*30*100*2 = 15000 cm3

Total = 35000 cm3

(2)Y okes = ((2.5*40*2) + (2.5*30*2))*2 = 700 cm3
(3)Shores = 10*10*100*4 = 40000 cm3

Wood volume/m = 35000+700+40000 = 75700 cm3
Total volume of column = 75700*2.65 = 200605 cm3

Total volume = 200605 *10 = 2006050 cm3

5 Columns (30*50)

(1)Sheathing

First side = 2.5*50%*100*2 = 25000 cm3
Second side = 2.5*30*100*2 = 15000 cm3
Total = 40000 cm3

(2)Yokes = ((2.5*50*2) + (2.5*30*2))*2 = 800 cm3

(3) Shores = 10*10*100*4 = 40000 cm3

Wood volume /m =40000+800+40000 = 80800 cm3
Total volume of column = 80800 *2.65 = 214120 cm3

Total volume = 214120 *5 = 1070600 cm3




2 Columns (30*60)

(1)Sheathing

First side = 2.5*60*100*2 = 30000 cm3
Second side = 2.5*30*100*2 = 15000 cm3
Total = 45000 cm3

(2) Yokes = ((2.5*60*2) + (2.5*30*2))*2 = 900 cm3

(3) Shores = 10*10*100*4 = 40000 cm3

Wood volume /m = 45000+900+40000 = 85900 cm3
Total volume of column = 85900%2.65 = 227635 cm3

Total volume = 227635*2 = 455270 cm3
3Columns (30*70)

(1) Sheathing

First side = 2.5*70*100*2 = 35000 cm3
Second side = 2.5*30*100*2 = 15000 cm3
Total = 50000 cm3

(2)Yokes = ((2.5*70*2) + (2.5*30*2))*2 = 1000 cm3

(3) Shores = 10*10*100*4 = 40000 cm3

Wood volume /m = 50000+1000+40000 = 91000 cm3
Total volume of column =91000*2.65 = 241150 cm3

Total volume = 241150*3 = 723450 cm3




6 Columns (25*80)

(1) Sheathing

First side = 2.5*80*100*2 = 40000 cm3
Second side = 2.5*25*100*2 = 12500 cm3
Total = 52500 cm3

(2) Yokes = ((2.5*80*2) + (2.5*25*2))*2 = 1050 cm3

(3) Shores = 10*10*100*4 = 40000 cm3

Wood volume = 52500 + 1050 + 40000 = 93550 cm3
Total volume of column = 93550%2.65 = 247907.5 cm3

Total volume = 247907.5 *6 = 1487445 cm3
1 Column (80*30)

(1) Sheathing

First side = 2.5*80*100*2 = 40000 cm3
Second side = 2.5*30*100*2 = 15000 cm3
Total = 55000 cm3

(2)Yokes = ((2.5*80*2) + (2.5*30%2))*2 = 1100 cm3

(3) Shores = 10*10*100*4 = 40000 cm3

Wood volume = 55000+1100+40000 = 96100 cm3
Total volume of column = 96100*2.65 = 254665 cm3

Total volume = 254665*1 = 254665 cm3




2Column (40*65)

(1)Sheathing

First side = 2.5*65*100*2 = 32500 cm3
Second side = 2.5*40*100*2 = 20000 cm3
Total = 52500 cm3

(2) Yokes = ((2.5*65*2) + (2.5*40*2))*2 = 1050 cm3
(3)Shores = 10*10*100*4 = 40000 cm3

Wood volume /m = 52500+1050+40000 = 93550 cm3
Total volume of column = 93550*2.65 = 247907.5 cm3

Total volume = 247907.5*2 = 495815 cm3

A A A
Total volume for ground floor = 7241655 cm3 =7.24 m3

Unit volume = 7.24/16.70 = 0.43 m3




Analysis cost for Ground columns

Q=16.70 m3
1) FORM WORK
Q=7.24m3
(A) Materials:-
Cost of 1 m®* wood = 2500 LE
Number of use wood form =5
The cost of 1 uses = 2500/5 = 500 LE

Total Cost of Wood form with wastage and bolts = 7.24 x 500 x1.04 x1.05 = 3953 LE

Cost of wood of 1 m3 concrete = 3953/ 16.70 = 236.7 LE /m3

(B) Labors:-

P.R =5 M3/day

NO. Labors Cost/ day

3 Carpenter 110LE /day
2 assistant 60 LE /day

2 unskilled 35 LE /day

Using 1 Crew:-

Duration = 16.70 / 5 = 3.34 days = 4 days
Labor cost = 4 * (3*110+2*60+2*35) = 2080 LE
Labor cost/ m3 =2080/16.70 = 124.55 LE/m3

Total direct cost of form work / m3 =236.7 + 124.55 = 361.25 LE/m3




2) STEEL WORK:-
Q = 3586 kg = 3.586 ton From Quantity Survey
(A) Materials:-

1) Reinforcement

price of 1 ton of reinforcement include transportation All in rate
=4025 LE
Direct cost of reinforcement = 3.586 x 4025 = 14433.65 LE
Direct cost of reinforcement / m3 = 14433.65/16.70
= 864.29 LE/ m*
2) Anchorage wire
Vendor price of anchorage wire = 7 LE /kg
1 ton reinforcement needs 7 kg anchorage wire
=7 *3.586/16.7 = 1.5 kg / m3 concrete

Direct cost of Anchorage wire/ m3 = 1.5 *7=10.5 LE /m’

Total direct cost of material / m3 = 864.29 + 10.5 = 874.79 LE /m3




B) Labor cost analysis

P.R =1.5 ton / day or 18.75 m3 /day for one crew

No. of crew =1

Labors Cost / day

commando 110 LE/day

Fixer 60 LE/day

assistant 45 LE/day

unskilled 35 LE/day

Duration =16.7 / 18.75 * 1 = 1 days

Labor cost=(110+2 *60+2 * 45+ 2 * 35) =390 LE

Direct cost of labor /m3 =390/ 16.70 = 23.35 LE/m>

Total direct cost of Reinforcement /m3 =325.92 + 21.27

=347.19 LE/m>




(3) PLACING

**in case of use ready mix concrete

l. Placing works:

a) Material.

b) Labor.

c) Equipment.

a) Material cost analysis:

use a ready mix concrete )Cost of 1 m3 concrete = 600 LE/m3
** test concrete cubic take 6 cubic every 50 m3

Cost of 1 cubic =30 LE

Cost of 6 cubic =6*30 =180 LE

Cost of 1 m3 concrete =180/50=3.60 LE

Material Direct cost /m3 = 3.60 + 600 = 603.60 LE/m3

b) Labor cost analysis

P.R =320 m3/day

NO. Labors Cost/ day
1 Worker for pipe of pump 60 LE/ day
1 Forman 60 LE/ day

carpenter 110 LE/ day

assistant 60 E/ day

Duration = 16.7 / 320 = 1 days
Labor cost = (3 x 60 + 110 ) = 290 LE/day

Labor Direct cost /m3 =290/ 16.7 =17.37 LE/m3




c) Equipment analysis:-

Equipment All'in rent rate

Vibrator 150 LE /day

Equipment cost = 1*150 =150 LE
Equip. direct cost /m3 =150/ 16.7 =8.98 LE/m3
Total direct cost for placing work /m3

=603.60 + 17.37 + 8.98 = 629.95 LE/m3




Analysis of Cost Estimate Parameters for
Reinforced concrete works
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Ground Floor

Reinforced concrete

1) Form work & Shuttering
2) Reinforcement
3) Placing
7) Form work installing
a) Material cost analysis :
- Amount of Concrete = 78 M*
- Wastage =4 %
- No of uses =5 times
- Cost of 1 M® wood = 2500 LE
- Amount of wood (From Form Work Design) = 2.23 M?
- Total cost of wood = 2500 * 2.23 = 5575 LE
- With wastage = 5575 * 1.04 = 5798 LE
- Cost Of one use =5798 /5 = 1159.6 LE
- Total cost of nails = 1159.6 *0 .05 = 57.98LE
- Total cost of wood & nails =1159.6 + 57.98 = 1217.6 LE
- Total cost of wood & nails for 1 M* conc.=(1217.6 / 78)= 15.61 LE/ M®




b) Labor cost analysis :

P.R = 5 M3/day

NO. Labors Cost/ day
3 Carpenter 110LE /day
2 assistant 60 LE /day

2 unskilled 35 LE /day

Using 3 crews:-

- Duration =78 /3 x5 =5.20 = 6 Day
- Total cost of Labor = 6 * 3 *( 3*110 + 2*60 + 2*35 ) = 9360 LE
- Total cost of Labor for 1 M® concrete = 3120/ 78 = 40.0 LE




2)Reinforcement

a) Material cost analysis :
- Wastage =2 %
- Handling =2 %
- Cost of 1 ton Steel = 4025 LE
- Amount of steel = 9.5 ton
- Total cost of steel = 4025 * 9.5 =38237.5 LE
- Cost of steel for 1Im3 concrete = 38237.5/ 78 =490.22 LE / m3
- 1 ton reinforcement needs 7 kg anchorage wire =7 *9.5/78 = 0.85 kg /m3
- Direct cost of anchorage wire / m3 =0.85x7 =5.95 LE/ m3
- Total direct cost of material / m3 =490.22 + 5.95 = 496.1 LE / m3

b) Labor cost analysis

P.R =1.5 ton / day or 18.75 m3 /day for one crew

No. of crew =1

Labors Cost / day

commando 110 LE/day

Fixer 60 LE/day

assistant 45 LE/day

unskilled 35 LE/day

- Duration =9.5/1.5=6.33 = 7 Day
- Total cost of Labor =7 * ( 1*110 + 2*60 + 2*45+ 2 * 35 ) = 2730 LE
- Total cost of Labor for 1 M® concrete = 2730/ 78 = 35 LE / m3

Total Cost of (Steel Work) = 42497 LE

Total Cost of 1 M® Concrete (Steel Work) = 550.78 LE




3)Placing

¢ |n case of use ready mix concrete

a) Material cost analysis :
- Cost of ready mix concrete of 1 M* concrete (Delivery & Pumping) =
600 LE
- test concrete cubic take 6 cubic every 50 M*
- Cost of 1 cubic = 30 LE
- Cost of 6 cubic = 6*30 = 180 LE
- Total cost of 1 M* concrete = 180 /50 = 3.6 LE
- Total cost of 1Im3 concrete = 3.6 + 600 = 603.6 LE /m3
- Total cost of concrete = 603.6 x 78 = 47080.8 LE
b) Labor cost analysis

P.R =320 m3/day

NO. Labors Cost/ day
1 Worker for pipe of pump 60 LE/ day
1 Forman 60 LE/ day
1 carpenter 110 LE/ day

1 assistant 60 E/ day

Duration = 78 / 320 =.24 = 1 days
Labor cost = (3 x 60 + 110) = 290 LE/day

Labor Direct cost /m3 =290/ 78 =3.72 LE/m3




c) Equipment analysis:-

Equipment All'in rent rate

Vibrator 150 LE /day

Equipment cost = 1*150 =150 LE
Equip. direct cost /m3 =150/ 78 =1.92 LE/m3
Total direct cost for placing work /m3

=603.6 +3.72 + 1.92 = 909.24 LE/m3
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Production Rate = 6 m3 / day or 40 m2 / day

Labor Type

Cost per day

Brick Worker

110 LE / Day/Each

Assistant

ghall Jal (il

60 LE / Day/Each

Unskilled
(el Lelai 5 45 gall jagadl () g

40 LE / Day/Each

Labor
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35 LE / Day/Each
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Resources Codes

Labors Crews Needed

Resource Name

Default Units
/ time

Max Units /
time

Price / unit

Land Scape crew

1d/d

1d /d

120 LE

Excavation Crew

1d/d

4d / d

70 LE

Back filling Crew

1d/d

3d/d

/0 LE

Shuttering Crew

3d/d

6d/d

520 LE

DE shuttering Crew

3d/d

6d/d

105 LE

Isolation Crew

1d/d

4d/d

150 LE

Steel fixer Crew

3d/d

6d/d

390 LE

Concrete Placing Crew

1d/d

3d/d

470 LE

Bricks Crew

2d/d

4d/d

565 LE

Sanitary Crew

1LS/d

1LS/d

25000 LE

Electrical Crew

1LS/d

1LS/d

15000 LE

Carpenter's Crew

1LS/d

1LS /d

12000 LE

Plastering Crew

1LS/d

1LS/d

8000 LE

Painting Crew

1LS/d

1LS /d

10000 LE

Finishing Crew

1LS/d

1LS/d

2000 LE

Concrete ready mix
Crew

1d/d

3d/d

290 LE




Equipment Crews Needed

Resource Name Default Units | Max Units/ | Price / unit
/ time time

Loader 1d/ d 3d/d 600 LE

Scraper 1d/d 4d/d 400 LE

Excavator 1d/ d 3d/d 800 LE

Truck 3d/d 6d/d 300 LE

Roller 3d/d 6d/d 550 LE

Water tank truck 1d/ d 4d / d 170 LE

Vibrator 3d/d 6d/d 150 LE

Concrete Mixer 1d/ d 3d/d 470 LE




Material Needed

Res ID

Resource Name

Default Units
/ time

Max Units /
time

Price / unit

SAN.M

Fine Sand

8m3/d

50m3/d

17.25 LE

GAR.M

Gravel

8m3/d

50m3/d

69 LE

CEM.M

Bortland Cement

8ton / d

20ton / d

S577.5 LE

BAR.M

Bitumen

lea/d

10ea/ d

3795 LE

BR.M

Bricks (6 x 12 x 25)

1000ea /d

5000ea / d

0.368 LE

CON.M

Concrete ready mix p. ¢

100m3/d

150m3/d

458.60 LE

ST.M

Reinforcement Steel

10ton / d

20ton / d

4025 LE

WO.M

Wood Forms

5m3/d

10m3/d

2500 LE

ANC.M

Anchorage Wire

100kg /

400kg / d

/7 LE

WAT.M

Water

5m3/d

10m3/d

45 LE

CONRC.M

Concrete ready mix R.C

100m3/d

150m3/d

603.60 LE
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Time - Cost Integrated System

& 5 el TS 5 )1 A8 yad JalSial) sl

| l

Time Control Cost Control

Earned Value Management
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1 - Time Control
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1- Construction is complex operation.
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oo Aadi¥) am Aia i 33l oSeal) e G815l 055 ) Saall (e Bladall (e a2 ML -
-+ Al Gl el L sl
Variability's are very high 2a&i e da jo ¢ 5<5 28580 dalany &) juatall -9
Claall & Cali Gyaa & material delay ) o sall Jal Qs

Labor accident Jueall #8 sall Jaly cilblbal & 08 &Equipment break down




Lalit¥) e Gl gdan add a9 dilu & ldia (e 83 g2 gall AUl e alddie Y) -Y
e s piall 3gd Auily LHUS (e 53 g pall pilaY) BoliS i Lay y) @lld 5 Ais e (S5
. Reliability is low sl
3- Frequent changes are introduced to the scope of work.
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4- Some trades proceed slower then required, thus produce delays.
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5- Dealing with suppliers and subcontractors is not easy.
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6- Change in actual activity duration or network logic.
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7- Sudden changes of labor availability.
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= Ohjectives of project control: - Cile 5 piall 8 gl 481 e Calaal
1- Accurately follow the project plan.

2- Update the project plan based on the new circumstances.
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3- Monitor actual site progress and keep track resources.
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4- Comparing actual versus planed progress.
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5- Forecast the cost and timing to completion.
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6- Take corrective actions to bring time and cost close to plan.
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= Collecting data to help in project control: -
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1- Bi-weekly or monthly meeting should take place

C g Adiag g Ae g ()5S Lan s @ sall B clelaial dee (e 3ke (o8 5 Loed ol G gl IS Aadliall () S5 -
L& sl daal e daiall

2- Report on work done till to - date.
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3- Problems causing delays.

4- Define responsibilities.
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5- Work of next time period.
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6- Action needed to correct delays and cost overruns.
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7- Good documentations help in setting claims.
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= Schedule updating: - o 2l b Gl Cpaaill dlee
1- The original plan is considered as the baseline schedule.
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2- Baseline will be used to compare actual progress.
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3- Frequent updating is necessary to make the schedule realistic.

Llada gf a8l 5l Lolai LSlae Jaladall Juat LW @lld 5 lan dage dlae Lgild 2 (8 yiad Taladall Capaai dlee -

= Data date (updating date): -

The date in which data are collected form site.
Based on this date, activities will be classifies as: -
@ Completed activities.
@ In progress (live) activities.

# Future activities.




% Completed activities: -
» Duration = remaining duration = 0.00.
L e (5 b 40 i) i glla Slad 2 Jalial) -
> Percent complete = 100%.
 OalS 5288 imay 4GS (4 6S5 Taliil) Sl A -
» Set an actual start date.
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» Set an actual finish date.
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% In progress activities: -

» Duration = remaining duration.
» Percent complete = completed duration / actual duration.

» Set an actual start date.
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@ Future activities: -

» Duration = remaining

» Percent complete = 0.00%.
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1 — Physical Percent Complete: -
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2 — Duration Percent Complete:-
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Duration Percent Complete = (Original Duration — Remaining Duration)

Original Duration x 100
3 — Unit Percent Complete:-
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Unit Percent Complete = (Actual Units / At Completion) x 100
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2 — Actual:-

Actual = Actual Finished — Actual Start » For Completed Activities
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3 — Remaining:-
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4 — At Complete:-
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At Complete = Actual » For Completed Activities
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2 — Cost Control
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1- monitor:-
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2- Compare: -
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3- Analysis: -
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1 — Cost Analysis:-
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C.V =BCWP - ACWP = +ve —— Under Budget
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© Estimated Cost At Completion ( EAC ):-
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© Estimated To Complete ( ETC ):-
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1 — Time Analysis:-
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S.V=BCWP -BCWS =+ve —>  Ahead
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© Estimated Final Time ( EFT ):-
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Project Management Question EVM Performance Measure

How are we doing time-wise? Schedule analysis & forecasts

Are we ahead or behind schedule? Schedule variance (SV)

How efficiently are we using our time? Schedule performance index (SPI)

When are we likely to finish work? Time estimate at completion (EAC;)

How are doing cost-wise? Cost and analysis forecasts

Are we under or over budget? Cost variance (CV)

How efficiently are we using our
resources?
How efficiently must we use our remaining
resources?

Cost performance index (CPI)

To-complete Index (TCPI)

What is the project likely to cost? Estimate ate completion (EAC)

Will we be under or over budget? Variance at completion (VAC)

What will the remaining work cost? Estimate to complete (ETC)
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PROJECTION OF COST
VARIANCE AT COMPLETION
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Bows| = BUDGETED COST OF WORK SCHEDULED
CcWP| = BUDGETED COST OF WORK PERFORMED
WP| = ACTUAL COST OF WORK PERFORMED
FCST | = FORECAST OF REMAINING WORK
BAC | = BUDGET AT COMPLETION
EAC | = ESTIMATE AT COMPLETION
FTG | = ESTIMATE TO GO







Example Shown Time Cost Integrated System:-

From Schedule ;-
Waork Schedule { WS ) = 120 m3 R.c

.

Budget Cost ( BC ) = 450 LE / m3

Data Date

Start of The Project Fimish of The Project

T F

_'I,.P'

Zero Month From Monitoring :- 3 Months From Schedule :-

L e . o [ We Y = 0 . - - r 5
Work Performed ( WP ) = 150 m3 R.c Time At Completion [ TAC ) = 15 Month

Actual Cost ( AC ) = 500 LE/ m3
Budget Cost At Completion ( BAC ) = 3,500,000 Manth







