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Chapter six: Quantity Surveying

Overview:

This project is a dynamometer  building named: (dynamometer Nablus ) in Nablus. And its consist of

Ground Floor: 584.5 m²

First Floor: 584 m²

top Floor: 240m²

The contract interval time is 350 calendar days and the contract use in this project unit price contract.

And the total cost of the project was 490,000 dollar, and the percent of the profit 5%.

Objective:

In this project we will try to minimize the project time with accepted cost and resource.

We use $ in our cost which is equal 3.7 NIS. 

Quantity Surveying:

In this section we start to calculate quantities of the project from Drawing of Architecture, Mechanical, Structure And Electrical with take of confederation the specification of the project. In the process of calculating dividing the quantity of the project for this types:

1- structure and masonry work Quantity:

       standard unit for these quantity 

· Cut And Fill m³
· Concrete m³
· Form Work m²
· Stone m²
· Block #

· Bitumen m²
2-  Finishing quantity:

  Unit of these quantity

· Plaster m²
· Painting ²
· Tile m²
· Door #
· Window #
3- Mechanical Quantity:

      Subcontractor.

4- Electrical Quantity:

Subcontractor.

5- Labor and Equipment.

· Helper

· Mason

· Carpenter

· Steel Fixer

· Painter

· Excavator

· Back Filler

· Compactor

· Finisher

Sample calculation

1- Footing

Steel :- F1,ɸ14

 L=3,Number=27,symmetry =10

Weight= 1.209*3*27*10/1000=1.04 t.

Concrete

A=3, b=3, h=.65, #=10

Size = 3*3*0.65*10=58.5mᶟ
2- Column :- C1

Steel ɸ16

#10, L=4, #Column=41

Weight = 1.57*10*4*41/1000=2.59 t

Concrete

A=0.4 , b=0.4, L=3.25, #column=4

Size = 0.4*0.4*3.25*41=21.32mᶟ
3- Shear wall

W1: حديد طوليɸ14
# of bar =108 , L=3.45

Weight = 1.209*108*3.45/1000 = 0.447 t

A=0.2 , h= 3.45 , L= 21.5

Concrete size = 21.5*0.2*3.45 = 14.8mᶟ
4- Beam ground

ɸ14 , #=7, L=149

weight = 1.209*7*149 = 1.26 t

5- Slab

ɸ14 , L=5.3 ,sum#=4

weight = 1.209*4*5.3/1000=0.025t

a= 0.4, b=0.3 ,L=5.3

concrete size = 5.3*0.3*0.4 = 0.636mᶟ
sample of BOQ. :-
	description
	quantity
	Unit price$
	Total price$

	footing
	250 m3
	180
	45000

	column
	60 m3
	250
	15000

	Slab  32 cm
	1384 m2
	80
	110720


Percent of steel/ concrete 
	description
	Percent of steel /concrete

	footing
	60 kg/m3

	column
	150 kg/m3

	Slab  32 cm
	30 kg/m2

	Tie beam
	130 kg/m3


In the next page is an example of quantity surveying sheet for some activity in the project and for all quantity surveying sheet see the attach CD with the project. Also we attach the WBS.

Chapter seven: project management
  After finish calculating of quantity estimate the duration of each activity dependent on labor productivity. Then defining the relationship between the activities depending on logic and apply on site and method of construction.
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Fig no: 12.1: Part of the network 

Estimate the project cost:

In this step estimate the unit price of the unit quantity for each activity in the project to calculate the activity cost and the total project cost:

1-  Total project cost = 432000 $

2- Profit cost= 5%( Total cost = 21600) $

3-  The cost of structural work is = 237000 $

 The  cost of mechanical work is = 14400 $

 The cost of electrical work is = 36600 $

 The cost of finishing work is =288907 $

 The cost of external work is = 5460 $

4- structure is 54.8% of total cost 

mechanical is 3.3 % of total cost

electrical is 8.4 % of total cost

finishing is 27.25% of total cost

external work is 1.25 % of total cost 
sample example of analysis price for footing
quantity = 250m3
cost= material +labor +no labor
 material 

250m3 concrete *85$ = 21250$ (concrete cost)
From Quantity Surveying 60kg / m3 

Q steel =250*60 =15 ton

Steel cost = 15*820 $=12300
Labor

Duration = 10 days 

2 Carpenter*10days*30$/days =600$
2 steel fixer *10days*25$/days =500$
6labors *10days*18$/days =1080 $
Labor cost=2180

Non labor = 0

Total cost =21250+12300+2180 = 35730$
35730*1.05(profit) *1.05(over head) = 39400$
39400*1.145 (income tax) =45100$
45100$ / 250= 180 $/m
Compare the project  after and before management

	before
	After  our management
	

	480000$
	432000$
	cost

	350
	219 days
	Time

	Good quality
	Good quality
	quality


The difference is due to the following reasons:
· Different prices
· The political situation in that period

· The larger number of sub contractor

· Rate of exchange

 Chapter 8 :Structural Report
Project Description:
   In this report we will do the structural analysis and design for the building of “ dynamometer Nablus  ”. The building consist of area   

(1384 m2 ). 
   The slabs will be designed as one-way ribbed slab, while the beams will be designed as hidden and droop beams .

Design Codes:

The structural design will be according to :

1)  the American Concrete Institute code ACI 318-05 .

First a preliminary analysis and design using 1D and 2D models are made, then the analysis and design are done using 3D model using etabs 2000 program.

* Design will include the following elements :

1) slab ( one way rib slab).

2) beam ( main beam & secondary beam) .

3) column .

4) footing. 

The structural design as
	250
	f'c

	4200
	Steel yield strength

	1.9 kg/cm2
	Q all

	600 kg/m2
	L.L

	200 kg/m2
	P.L


Concrete Cover:

concrete cover for reinforcement will be:

7,5cm for foundation in contact with soil, with blinding or water proofing.

5,0cm for external basement walls.

4,0cm for concrete columns and walls not exposed to earth or weather.

2,5cm for concrete slabs.

5,0cm for concrete beams.
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B2
Analysis and Design of Footing

A footing can be defined as a structural element that used to connect structure with soil, and usually placed below the ground surface (substructure). These elements must be safe to transfer loads in a way that pressure over the soil less than soil bearing capacity, load pressure will be reduced as going down through the soil because the load will be divided for a larger area .
· Single Footings:

All single footings are connected with ground beams in order to take the moments, so these footings will be designed only for axial force from columns.

Bearing Capacity of soil = 1.9kg/cm2

1. determine the area of the footing:-
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Ultimate load(Pu.)=174t.

 Service load(Ps.)=128 t.

 soil bearing capacity(BC)= 1.9 kg/cm2 =19 t/m2.

Columns dimensions (50cm*40cm).



m2
A= 128/19 =6.74  
→Footing dimensions : 2.8* 2.8 m

Area = 2.8*2.8 = 7.84 m2 

Ultimate pressure (qu) = 174/7.84 = 22.2 t/m2
stress=(174/3)=58 t

Footing depth is determined through shear criteria:

· Wide beam shear 
qu = Pu /Area

     = 174/7.84 = 22.2ton/m2
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   ØVc=Vu 

  71.5 – 62.15 d = 175d                    →→ d=31 cm

So  d = 40 cm     h = 50 cm
Check punching shear:-
Vu= pu - {(b+2d)(h+2d)} pu/BL

Vu=174-{ (.5+2*.4)(.4+2*.4) }*174/7.84

Vu = 139t
ßc = 1
Acr: = (2(b+d)+2(h+d))d 

    = (2(.5+.4)+2(.4+0..4))..4)=1.12 m2.
Vcp= 1.06√250 =16.76 ton

[image: image8.wmf]f

Vc = 0.75*16.76*1.12 *10 = 140.8 ton

(
[image: image9.wmf]f

Vc>Vu), Ok for punching.

As 

σ=106*.25/2

Mu = σ*l2/2= 13.25* (1.2)2/2 = 9.54 tom.m2

ρmin.=14/fy=14/4200=0.0033
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Slab design:
Wu = 1.2(0.625+0.20) + 1.6(0.6)

Wu = 1.95 t/m

Wu=2 t/m

Depth slab =600/18.5 =32.5

We take the depth of slab =32 cm                    

Design of beam  
H=32            d=28
B1
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Top steel
Mu = wl2/8

Mu = 31.5 t.m                      Fc= 250kg/cm2

Mu from etaps = 28.65   (ok)

b =5*Mu*100000/fc*d2   
b = 500*31.5/250*7.84 =7.9                  80cm
take b =80cm

Mu =As *d/30
As =1.1 *Mu

As top =1.1*31.5 =34.65 cm2
Use 7Φ25                        with two stirrups  Φ8/15cm

bottom steel

Mu = 20.8 t.m                      Fc= 250kg/cm2

Mu from etaps = 18.75   (ok)

As bottom =1.1*20.8 =22.88 cm2


Use 7Φ20 
B2
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Top steel

Mu = wl2/8

Mu = 40.9 t.m                      Fc= 250kg/cm2

Mu from etaps = 38.25   (ok)

b =5*Mu*100000/fc*d2   
b = 500*40.9/250*7.84 =10.4                        110 cm
take b =110cm

Mu =As *d/30
As =1.1 *Mu

As top =1.1*40.9 =45 cm2
Use 10Φ25                                       with 2 stirrups Φ8/15cm

bottom steel

Mu = 26.2 t.m                      Fc= 250kg/cm2

Mu from etaps = 24.09   (ok)

As bottom =1.1*26.2 =29 cm2


Use 10Φ20
B3
[image: image14.png]beam 3

12tm

&l >3 load

421 55.8 55.8
1tm

moment

34.56 27 34.56 34.58




Drop beam d= 40cm

Top steel

Mu = wl2/8

Mu = 55.8 t.m                      Fc= 250kg/cm2

Mu from etaps = 49.9  (ok)

b =5*Mu*100000/fc*d2   
b = 500*55.8/250*16 = 6.975                 80cm
take b =80cm

Mu =As *d/30
As =0.75 *Mu

As top =0.75*55.8 =41.85 cm2
Use 9Φ25                                            with 3 stirrups Φ8/15cm

bottom steel

Mu = 35.7 t.m                      Fc= 250kg/cm2

Mu from etaps = 31.75   (ok)

As bottom =.75*35.7 =26.8 cm2


Use 9Φ20

Rib design:
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d = 25cm

As =1.2 Mu

As top =1.2*3.6 =4.32 cm2

Use 2Φ18

As bottom =1.2*3 =3.6 cm2

Use 2Φ16

  Columns design:

Internal column:(c1)

D.L = (6x4.65) x 0.625 x 3stories = 52.3 t

S.I.D= (6x4.65) x 0.3 x 3stories = 25.4 t

L.L = (6x4.65) x 0.6 x3stories = 50.22 t

**Total load =52.3 + 25.4 + 50.22 = 128 t

Pu =77.71*1.2+50.22*1.6=174
Ag=Pu/0.1=174/0.1=1740cm2

Use column 50*40
325/40 < 12 short column
Ag=1740 cm2

As= 17.4 cm2
Use 8 Φ 18
With 2 stirrups [image: image16.png]


10mm/15cm
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External column (c2):

D.L = (6x3.5) x 0.625 x 3stories = 40 t

S.I.D= (6x3.5) x 0.3 x 3stories = 18.9 t

L.L = (6x3.5) x 0.6 x3stories = 38 t

**Total load =40 + 18.9 + 38 = 96.9 t

Pu =58.9*1.2+38*1.6=131.5
Ag=Pu/0.1=131.5/0.1=1315cm2

Use column 30*50
325/30 < 12 short column
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Use 8 Φ16

With 2 stirrups [image: image20.png]


10mm/15cm
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corner column c3 

D.L = (3x3) x 0.625 x 3stories = 17 t

S.I.D= (3x3) x 0.3 x 3stories = 8.1 t

L.L = (3x3) x 0.6 x3stories = 16.2 t

**Total load =17 + 8.1 + 16.2 = 41.3 t

Pu =25.1*1.2+16.2*1.6=56.04
Ag=Pu/0.1=56.04/0.1=560cm2

Use column 30*30
325/30 < 12 short column
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Use 6 Φ14

With 1 stirrups [image: image25.png]


10mm/15cm

	B1 (previous design)
	B1 (our design)
	

	
	31.5
	Mu top

(handle calculation)

	
	28.65
	Mu top

(from etabs)

	8Φ25
	7Φ25
	Steel top

	
	20.8
	Mu bottom

handle calculation))

	
	18.75
	Mu bottom

(from etabs)

	8Φ20
	7Φ20
	Steel bottom

	
	80*30
	dimension


Check for beam
Ok design

	B2 (previous design)
	B2 (our design)
	

	
	40.9
	Mu top

(handle calculation)

	
	38.25
	Mu top

(from etabs)

	Φ20 12
	10Φ25
	Steel top

	
	26.2
	Mu bottom

handle calculation))

	
	24.09
	Mu bottom

(from etabs)

	Φ1812
	10Φ20
	Steel bottom

	30*120
	30*110
	dimension


Ok design

	B3 (previous design)
	B3 (our design)
	

	
	55.8
	Mu top

(handle calculation)

	
	49.9
	Mu top

(from etabs)

	11Φ20

4 Φ16 (middle)
	9Φ25
	Steel top

	
	35.7
	Mu bottom

handle calculation))

	
	31.75
	Mu bottom

(from etabs)

	11Φ18
	9Φ20
	Steel bottom

	40*90
	40*80
	dimension


Ok design

Check for column:
	c1 (previous design)
	c1 (our design)
	

	60*60
	50*40
	dimension

	20 Φ 12

With 2 stirrups [image: image27.png]


10mm/15cm


	Use 8 Φ 18
With 2 stirrups [image: image29.png]


10mm/15cm


	steel


Ok design
	C2 (previous design)
	C2 (our design)
	

	40*60
	30*50
	dimension

	10 Φ  18
With 2 stirrups [image: image31.png]


10mm/15cm


	Use 8 Φ16
With 2 stirrups [image: image33.png]


10mm/15cm


	steel


	C3 (previous design)
	C3 (our design)
	

	40*40
	30*30
	dimension

	16 Φ10

[image: image35.png]


8mm/15cm2
	Use 6 Φ14

1 stirrups [image: image36.png]


10mm/15cm


	steel


footing

	foot (previous design)
	foot (our design)
	

	300*300cm
	280*280 cm
	Dimension


	1Ф16 /14cm

	1Ф18 /18cm

	Steel (short)

	1Ф16 /14cm

	1Ф18 /18cm

	Steel (long)


Ok design
Chapter 9

Passive Solar Design  

  Introduction: 

       A passive solar home is one where the design and construction of the home itself is made to keep the house naturally warm in the winter using the sun's energy. The design should also keep the house naturally cool during the summer .

The basic idea of passive solar home design is to invite sunlight into the house during the winter, and once it is inside the home, to hold it in and store it until nighttime. Conversely, the sun needs to be kept out during the summer.

Different Solar System For Space Heating:
                            

· Solar  Window. 
· Solar Wall .
· Solar Roof .
· Solar Green House.
· Solar Chimney .
· Solar  Window when you make a conscious effort to place lots of glass on the south side when you make of your house you call this extra glass (solar window) 

 Advantages:
· Every one can use this simplest of all solar designs.
· Solar windows are inexpensive. 
· Provide a light and airy feeling.
Disadvantages:
· Not every one appreciates sunshine pouring in all day.
· Too much glass may cause too much glare.
· Doesn't have storage system.
 


Solar Wall

Advantages:
· Thermal storage walls solve the heat storage problem.
· Can be located in any side of house, while window should be in south side.
  Disadvantages:
· The wall also loses heat back to the out of door through the glass . Triple glassing or movable insulation solves this problem in cold climates but can be costly ... keep in, mind that construction of the wall can be expensive & May in some cases reduce available floor area.
Solar Roof

· solar roofs like solar
walls only guess where the heat storage is instead ! They are often called " thermal storage roofs" 
Advantages:
·  Provide for all your heating & cooling needs "keeping you as comfortable" 
 Disadvantages:
·  Required careful design
·  Their efficiency & cost effectiveness are not nearly as good in cold climates are in dry, sunny, southern ones.
Solar Green House

· Solar heated rooms such as greenhouse, sun porches, & solariums are possibly the hands-down favorite passive solar system 
Advantages: 
· Can greatly improve the interior climate of a house

· Solar room can add humidity to the house air if desired.

· A solar room can become additional living space for a relatively low cost . Beside people love them!

Disadvantages:
· Cause too much glare.
· Photo gray problem (materials color changes due to sunlight).
· The problem appears in summer, so we need shadow system & also ventilation.
Solar  Chimney

Why solar chimney ??
· From Our Study It Is Very Feasible For Our Climate.
· It Requires Very Little Architectural Modification In The Building Design.        (No Need For Shadow)
· Very Little Study has Been Made About It’s Application For Space Heating & Cooling.
· Air is warmed as it touches a solar-heated surface. The warmed air rises, and cooler air is drawn in to replace it. This is what happens in an ordinary chimney .
Advantages:-
· Solar chimneys are very simple
· Solar chimneys avoid many of the problems of direct gain systems, such as glare and heat loss. Also, they're easy to  attach to present homes.
· Solar chimneys could be used in cooling and heating in summer and in winter.
· Solar chimneys don’t need shading.
Disadvantages: 
· Like direct gain

· Too large a system may result in higher than normal temperatures in the house.

· Construction is required to ensure proper efficiency and durability.

Basic System Design

· A solar chimney wall collector is similar to a flat-plate collector used for active systems. A layer or two of glass or plastic covers a black absorber. 
[image: image37.jpg]



Altitude angel 

هي الزاوية المحصورة بين الخط الواصل بين الشمس ونقطة على سطح الارض والمستوى الافقي الواصل بينهما
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Azimuth angel 

هي الزاوية المحصورة بين الجنوب والمسقط بين خط الشمس في المستوى الافقي 
حيث افل قيمة لها هي صفر لحظة الشروق والغروب اما اعلى قيمة في بلادنا 81 درجة وقت الظهيرة وهي تتغير من فصل الى اخر 
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solar window *متى تكون النافذة
1- ان يكون الشباك متجها للجنوب .
2- مساحة زجاجية كبيرة .
double glass 3-ان يكون معزول اقل شي
4- يجب ان يكون له تظليل مناسب .
*يجب مراعاة تقليل النوافذ الشرقي والغربية لأنه لا فائدة منه شتاء من ناحية الشمس 
* اتجاه الرياح في بلادنا غربية وجنوبية غربية ورياح شرقية ايضا .
solarالحسابات الخاصة في تصميم ال
Solar window

نفترض ابعاد الشباك كالتالي :-
طول=1.7 م وارتفاع =1.25م حيث نريد ظل كامل ابتاداء من الساعة العاشرة بتاريخ 1/5
لكل من تساوي altitudeحيث زاوية ال
في 21/4 = 55.7
وفي 21/5 = 60.6
فمن الحساب 1/5 تكون 57.2
X=h/tan(altitude)

=1.5/tan57.2 =1m

نفترض ان الشفافية تساوي 95%
ft₂ نحسب الكسب الحراري في شهر فبراير( 2 ) حيث مساحة الشباك تكون 23
Solar gain = solar insolation * area *sky condition * transparency 

                 = 1570*23*(1-(5/8))*0.95 = 12869BTU/day 

Solar wall 

Design a solar wall that will provide 80 % of heating load in winter (daily heating load =30000BTU)

Total daily gain = 30000*0.8 = 24000 BTU 

gain= daily * area * (1-cover)*eff.

24000= 1700* area *(3/8)*0.7

Area = 54ft2

Assume it 6.5*8 ft = 2*2.4 m

حساب المظلة
X = 2.5/ tan 72 = 0.8 m

Check 

h= x*tan(alt.) 

   =0.8* tan 38 =0.63 m

Solar gain = 1570*54*(3/8)*0.95

=30202 BTU/day
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