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1-1Architectural system

We devided our project into five block as shown 
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Block 1 contains the following  
	Room 
	Area(m²)

	manager
	36

	2-employeer
	55

	2-bathroom 
	4

	Secretary 
	15

	conference
	40


Block 2 contains cafeteria in 2 story as shown 

	Room 
	Area(m²)

	Kitchen 
	24.5

	Cafeteria 
	120

	8 -bathroom 
	16
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Block 3 contains the following with 2 story
	Room 
	Area(m²)

	Gellary  
	150

	2-workshop 
	100

	Art room  
	45
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Block 4 contains the following  with 3 story 

	Room 
	Area(m²)

	3-lectures room   
	2.5

	library
	150

	Comuter lab +maintenance  room  
	120
30


Theater  

	Room 
	Area(m²)

	hall   
	535

	6-bathroom 
	12

	4-dresses room 
	180

	Waiting area
Seeting area 

3 controls room                            
	56
 12

58
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2-1 environmental  system
2-1-1 Introduction:   
 No less important environmental design for the architectural design and construction, where is the environmental analysis of the location of the first step must be an engineer to be carried out and is this analysis to study the climatic factors are solar radiation (Solar Radiation) and temperature (Temperature) and wind (Wind) and humidity (Humidity). 
 Lacks most of the buildings in our society to something important and essential in its composition, namely the environmental component, we find that most companies rely on the system construction, architectural and forget the environmental side, which gives the building distinguished from neighboring buildings of the privacy and comfort, here came the idea of using the environmental component of this project, in terms of thermal insulation and sound insulation and space windows and ventilation openings
.

2-1-2 environmental analysis in project area:  
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Classification of the project area climate:
Located in the climatic zone-5   and its locate between  east longitude ((latitude 35.370))and latitude  (32.322) in the north
[image: image1020.png]_400+1342+1.25

=121822.8 Lum
54+1.02




 *Climatic zoning for energy efficient building in Palestine territories, the West bank and Gaza strip. (Applied Research Institute-Jerusalem, 2003 (ARIJ)
And the temperature design in winter 8.3 [image: image5.png]


 and in summer 33.7[image: image7.png]


 as shown in table below 
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And the average wind velocity is as shown in table below 
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And relative humidity for zone -5 is between 61.5-65.5 in summer and between 65.9-73.7 in winter as shown below  
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When linking climate architecture, construction and satisfaction of the heat of the human person, the basic elements that must be taken into account is the solar radiation, temperature, humidity, wind movement and the different impact of each of these factors from one region to another. In the following study of these elements:
1-solar radiation 

The importance of solar radiation from the sun, which is the main source of energy on the ground and the engine for the rest of the elements and that different temperatures and air movement, wind, rain and a difference in air pressure between one region and another is only a direct result of the movement of rotation of the sun and the resulting insolation vary the quantity and intensity of the region to another
*Solar radiation in project :

[image: image11.png]M File Edit View Inset Format Tools Draw Dimension Modfy Window Help [ lax
£ | Siancers |l 105iTE | @ [ siancers HS FHIO POA|INE MK | A& L | 0se £
BOJSE AutoCAD Classic: -EE| s 90%wm0 Cse
DREI2RP 9«0 s#|£ ) |NXAXRERIIE|@ || wota - Blaer | Blayer v || B
/ &4
A 3
e M
o &
= 88
A +
o )
o m
> [
ol
o -/
2 0
» ENVIROMENTAL PLANG
b MECHANICAL SYMBOLS EN_t r
o o
a
A ®
w®
L]
- MECHANICALL _PLANS 5
_ - FE—— ECHANCAL STWBOLS M_00_ entiation for biackd
- * B aranags eystem tor bossmant foor [M_(1_[PENtIGEon Tor biockZ
RT3 T\ Vosel {CayoutT {Layou2 2 oo Lo, e

d: _ddedic
|select an annotation cbject or [Undol:
a:

siar] GRI] ORTHO! POLAR [o5NAP OTRACK) DUCS| oV LWT [WODEL





As we see in previous figure we notice that all of project parts are insolate well and because we have large glass opining in corridor at south west elevation  that enter sun in winter and that good but that make problem in summer because there is heigh insolatation so to resolves that we put cantilever to allow insolateation in winter and to prevent heigh insolatation in summer because the latitude angle is heigh To alleviate solarization in project, we planted trees are high but falling leaves in winter to allow the entry of the sun.   

2- wind 

The study of movement and the average wind speed in an area of the project is necessary because the direction of the building is directly related to the movement of wind and the rate of speed. In the project area and in general, the prevailing winds in this region are the winds of north easterly and north westerly winds. The average wind speed prevailing in the region around (4.3) km / h
*Wind movement  in project :
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As we show the wind direction is north east or north west so nearly all parts of project is subject to adequate ventilation   
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3- thermal insulation in project 
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We insulated the walls by Polystyrene board  in the middle with thermal conductivity 0.03 w/m.c and thickness 3 cm  as shown 

And we insulate the ceiling by asphalt mix as shown 
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And we use window of type double glass and also we insulate floor by using water proof  (Aqueous buffer)
4- noise 
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As we see previously we notice that there is little noise to cafeteria and offices and medium noise to lecture rooms and library and heigh noise to theater but we put insulation material and the theater not matter to put in quit area  
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Introduction: 
    In any activity involving structural analysis, structures are investigated to determine their behavior under a given set of action. Such an investigation
includes the determination of the external action that will be affecting the structure and the resulting internal moment, shear, and direct forces that are produced. These internal member actions are then utilized to design the final member sizes for the total structure. Because of these relationships between external and internal actions, it’s extremely important to ensure that the initial determination of the various actions affecting a structure is accurate.

1. Project description:

The project is consist of six blocks and we are designed two blocs

2. Design Data: 
In this project the reinforced concrete material will be used which consist of reinforced steel and fresh concrete mix placed in the forms to form the final required cross section. 
The following properties of fresh concrete and reinforced steel which will be used: 

1. Compressive strength of concrete (f\c): 

It’s the compressive strength of test cylinders 15cm in diameter and 30cm high measured at an age of 28 days. 
The compressive strength of concrete for slabs, beams, shear walls, columns and footing was chosen as f\c =300 kg/cm2 

2. Yielding strength of steel (fy): 

The yield strength of steel for flexure equal fy = 4200 kg/cm2 and for shear reinforcement equal fys = 4200 kg/cm2. 

4. Unit weights of materials: 
Reinforced concrete = 2500 kg/m3. 

Hollow block = 1200 kg/m3.

5. Bearing capacity of soil:
It’s the load per unit area that the soil is allowed to carry. For project the bearing capacity of soil =  2.5 Kg/cm2. 

6. Reference Code:

ACI-02 (American Concrete Institute) code is used as a reference for design in our project.

7. Concrete Cover:
Concrete cover for reinforcement shall be:

50 mm for foundation.

50 mm for external basement walls.

25mm for concrete columns and walls 

50mm for concrete beams and slabs.

8. Loads:       
   Perhaps the most important and most difficult task faced by the structural designer is the accurate estimation of the loads, which may be applied to a structure during to its life. After loads are estimated the next problem is to decide the worst possible combination of these loads which may occur at one time.
According to the design requirements the structure shall be design to carry all applicable loads which are classified into two main types: 
Gravity loads, which consist to (Dead & Live loads). 
Lateral loads, which consist to (Wind & Earthquake loads).

1- Gravity Loads:

A. Dead Loads (D.L):
Dead loads result from the weight of the structure and all other permanently attached material. It includes the weight of structural frame, floor, walls and superimposed load. 

Own weight (o.w):-the loads due to the own weight of the structure, which will remain constant during the life of the structure.

Super Imposed load (S.I.L):-it considered as dead load .it result from the own weight of the backfill, the tile and mortar.

The weights of the most common building materials are given in the table below:

	Category
	Material
	Weight (kg/m2)

	Floors
	Terrazzo tile 25 mm thick

Ceramic or quarry tile 20 mm thick

Linoleum or vinyl 6 mm thick 

Mastic 20 mm thick 

Hardwood 20 mm thick 

Softwood 20 mm thick 
	65

50

5

45

18

12.5

	Roofs
	Sheathing:

Wood (20 mm thick) 

Gypsum (25 mm thick)


	15

20

	Walls
	Hollow concrete block(light aggregate); 

100 mm thick 

150 mm thick 

200 mm thick 

300 mm thick

Stone (100 mm thick) 


	105

150

190

275

275

	Partitions
	Gypsum board:

75 mm thick 

100 mm thick 

125 mm thick 

150 mm thick 
	52.5

62.5

70.0

92.5


B. Live Loads (L.L):

Live loads are referred to occupancy loads, which are directly caused by people, furniture or any other movable objects. 
Representative values of minimum live loads to be used in wide variety buildings are found in many tables according to various codes. 
The expected load that the structure will carry it, such as the people, the books, the machine, and all movable loads expected during the life of the structure.
From Table 1:of the “1996Low Rise Building Systems Manual” of MBMA,

	Type of Building
	Type of Occupancy
	Live Load (kN/m2)

	Assembly Halls


	With Fixed Seats 

With Movable Seats 
	2.50

5.00

	Gymnasiums 


	Main Floor
	5.00

	Libraries
	Reading Rooms 

Stack Rooms 
	3.00

7.50

	Office Buildings
	Lobbies 

Computer Rooms 

Corridors above first floor 


	5.00

 5.00

 4.00

	Warehouses
	Light 

Heavy 
	6.25

12.50

	Shopping Stores


	Retail 

Wholesale 


	3.75

5.00

	Stairs and Exits ways 

	
	5.00


11. Method of analysis:

The ultimate design method was used for analyzing and design, in this method we have two safety provisions to be on the safe side the first is to multiply the service load by factor, called (load factor).

1- Pu =1.4D

2- Pu = 1.2D+1.6L

Where:

D: Dead load

L: Live load due to included use and occupancy

The second provision is to multiply the nominal strength by a reduction factor, this can expressed as:

Design strength > Required strength

Table (1): ACI reduction factors

	Nominal strength
	Reduction factor,

	Flexure
	0.90

	shear
	0.75

	torsion
	0.75

	Column with ties
	0.65

	Column with spiral
	0. 7


2-2 : Design of theater : 

Theater is the critical block in our project , the largest length in the theater = 44 m , so we divided it into two parts by using structural joints 

Part one is the hall of the theater and part two is the stage 

Part 1 :- 

2-2-1 : Structural system for pat one :

In this block we use one way ribbed slab with  30 cm  depth 
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And 25 cm depth
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2-2-2 : Preliminary Design:

Slab A :-
	Minimum Thickness (h)

	Member
	One end continuous
	Two end continuous
	simply supported
	Cantilever

	
	
	
	
	

	Beam or ribbed one way slab
	Ln/18.5
	Ln/21
	Ln/16
	Ln/8

	
	
	
	
	

	
	
	
	
	


حسب النموذج الإنشائي لدينا وعلما بأن نظام التحميل هو  One way ribbed slab  فان أطول مسافة لدينا هي    5m فتكون سماكة السقف هي :
  Slab thickness (h) = [image: image16.png]185



= [image: image18.png]500
185



= 27 cm
   Use (h =30cm)
Slab B :- 
4) فتكون سماكة السقف :m( اطول مسافة لدينا هي
Slab thickness (h) = [image: image20.png]185



= [image: image22.png]400
185



= 21.6 cm

                  Use (h =25cm)
2.a Main beam dimension in part A :

Beam depth = [image: image24.png]Ln
185



= [image: image26.png]2350
16



= 146.875 we use 150 cm 
Beam width:

B =  [image: image28.png]


 = 75cm we use 80 cm
2.b Main beam dimension in part B :
Beam depth = [image: image30.png]Ln
185



= [image: image32.png]700
16



= 43.75 we use 60 cm 
Beam width:

B =  [image: image34.png]


 = 25cm we use 30 cm
3. Secondary beam in part B:

Beam depth = [image: image36.png]Ln
185



= [image: image38.png]400
185



= 21.6 we use 25 cm (the beam is hidden beam) 

Beam width:

B = 40cm 
4.a  Loads calculation for part A:

     -   Dead load:

    Own weigh of slab
Size of  blocks (40*24)cm

width of the ribs (12)cm

spacing between ribs = 52 cm

Own weight /rib =slab weight+ block weight+ ribb weight

Own weight /rib =(0.06×2.5) + (0.4×0.24×1.2×2) + (0.24×0.12×2.5×2) 
Own weight /rib = 0.15+ 0.2304+ 0.144 =0.524 Ton/m²
Super Imposed load = 0.30 Ton/m²
Total dead load = 0.824 Ton/m²
-Live load :

The live load is assumed =  0.5 Ton/m² 
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= 1.2 × dead load + 1.6 × live load

        [image: image42.png]Wesstab



  = 2t/m²

4.b Loads calculation for part A:

     -   Dead load:

    Own weigh of slab:

Size of  blocks (40*17)cm

width of the ribs (12)cm

spacing between ribs = 52 cm

Own weight /rib =slab weight+ block weight+ ribb weight

Own weight /rib =(0.08×2.5) + (0.4×0.17×1.2×2) + (0.17×0.12×2.5×2) 
Own weight /rib = 0.2+ 0.1632+ 0.102 =0.265 Ton/m²
Super Imposed load = 0.30 Ton/m²
Total dead load = 0.565 Ton/m²
-Live load :

The live load is assumed =  0.5 Ton/m² 
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= 1.2 × dead load + 1.6 × live load

        [image: image46.png]Wesstab



  = 1.5 t/m²

5. Column dimension:
The column is designed into 3 groups

Edge and internal column: rectangular section 

Pu =144.12 Ton 

Pu= Ag×0.1

 Ag =[image: image48.png]


   =[image: image50.png]14412
o1




=14441.2 =30×50 

	Type
	Pu
	Pn
	Dim

	Group 1
	144.12
	221.7
	30×50

	Group2
	86
	132.3
	30×30

	Group 3
	71.37
	63.65
	D=30


 Pn =[image: image52.png]


   =[image: image54.png]144.12
0.65




=221.7 Ton
2-2-3 :Structural analysis for part A :
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We use sap program for the analysis of this block
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2-2-3-1 : Design of the one way rib slab:

In this block we use one way ribbed slab with 30 cm depth   and 25 cm depth
1.analysis and design of the one way ribbed slab by using SAP
Shear force diagram

[image: image55.png]



Bending moment diagram [image: image56.png]



Flexural Design:

For  [image: image58.png]Mn.



 = 1.76 t.m
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           = .0086*22*12 = 2.27cm² < [image: image92.png]


from sap = 2.54
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 *b*d

          = 0.007 *22*12 = 1.85 cm² as [image: image110.png]


from sap
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In the Second direction :

[image: image111.png]A. =

'S sh

prbxd




[image: image112.png]As_, =.002+8+100 = 1.6cm’




Use 3[image: image114.png]


8/1m
Longitudinal Reinforcing from SAP:

[image: image115.png]0.00 .79 24 0.79
0.00 0.7 117 J_\ 1.8





Check slab for shear " Shear Design "

[image: image117.png]


 = 2.67 – 1.5*.22 = 2.34 ton

Ф[image: image119.png]


=[image: image121.png]0.53+v300+12+22* 1.1/1000
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       = 2.67 ton [image: image123.png]


                        we don’t need shear reinforcement but we use [image: image125.png]' Smin




Top solid slab

[image: image127.png]' Smin



= [image: image129.png]Pmin



*b*d

         =  0.002*1*8
        =   0.016cm²   in both direction (as the value from sap)
Use 2 Ф8mm/m´
Shear  Reinforcing from SAP:
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Slab details : 

2-2-3-2 : Analysis of the main beams :

- analysis of the critical main beams:
-Shear diagram
[image: image131.png]



-Bending moment diagram :
[image: image132.png]



2-2-3-3 : Design of the beams:

We use sap program for the Design of the beams in this block.

Design of the critical main beams
[image: image133.png]



Hand calculation check of the beam :
1- Design for positive moment:

Mu +ve= 145.5 Ton.m

B=80 cm
D=145 cm

 [image: image135.png]


= 0.031
ρ max = 0.75 × ρ balance = 0.023

[image: image137.png]i o 1%
pmin == =3.33



×10-3

[image: image138.png]2.61 X 10"5M,,
bd?f,

)




[image: image139.png]p =085

300

1—

2.61 X 1075 X 145.5

4200

(-

80 x 1452x 300

)





 ρ= 2.33×10-3 <[image: image141.png]p min



 
we use [image: image143.png]p min




As = [image: image145.png]p min



 ×b × d = 3.33×10-3 ×145×80= 38.6cm2 = As from sap (38 cm2) 
Use 8[image: image147.png]


25
2- Design for negative moment:

Mu +ve= 291 Ton.m

B=80cm

D=145 cm

ρ max = 0.75 × ρ balance = 0.023
[image: image149.png]i o 1%
pmin == =3.33



×10-3
[image: image150.png]p=085-— (1

240 ( 2.61X1075 X 291)

4200 80 x 1452x 300




ρ= 4.8×10-3 >[image: image152.png]p min



 < [image: image154.png]p max




As = ρ ×b × d = 4.8×10-3 ×80×145= 55.68 cm2  < As from sap (65 cm2)
                                                 Use 14[image: image156.png]


25
- Shear check:

Shear categories:

 (1)vu≤[image: image158.png]20Ve



 (no shear reinforcement).  
 (2) [image: image160.png]


 Øvc < Vu ≤ Øvc (use minimum shear reinforcement Vs =3.5 ×b ×d). 

(3) Øvc < Vu ≤ Øvc + Vs min (use minimum shear reinforcement).

(4)  Øvc+ Vs min < Vu ≤ 3× Øvc (design for the shear S=[image: image162.png]


).

(5) 3× Øvc < Vu ≤5× Øvc (design for the shear S=[image: image164.png]


).

(6) Vu >5× Øvc (change the dimension).

Vu = 75.9 ton 

Ø𝓥c  [image: image166.png]0.75% 0.53 X \/f. xb xd



 = [image: image168.png]0.75% 0.53 X V300X b X d



= 79.86 ton 
[image: image170.png]


 Ø[image: image172.png]


 = 40< Vu=75.9 ≤Ø𝓥c= 79.86 ton (in category 2)
Vs min = 3.5 × b × d = 40600 kg =40.6 ton 

[image: image1048.jpg]


Vs min= 40.6 ton                  using Ø8mm vertical for stirrups
Vs = [image: image174.png]Av XFsxd



 

40.6 × 1000= [image: image176.png]2 X.05X4200X145

s



 

S= 15 cm

Taking the first and the last thirds of the beam 

The maximum required shear strength is:

[image: image178.png]


= Vs +Vc =40.6+106.48=147.08 ton 
2-3-3-4 :Design of columns: 

The column is designed into 3 groups

Pu =144.12 Ton 

Pu= Ag×0.1

Ag =[image: image180.png]


   =[image: image182.png]14412
o1




=1441.2 =30×50 
Pn =[image: image184.png]


   =[image: image186.png]144.12
065




=271.7 Ton

Pn =λ [0.85 × f\c (Ag – (ρ× Ag)) + 4200 × 0.01× Ag]

          λ= 0.8 for (Tied)                 

          λ= 0.7cxvzvfor (spiral)      

P provided =0.8× [0.85 × 300 (0.30×0.50 – (0.008×0.30×0.50)) + 4200 × 0.01×0.30×0.5]     = 354 ton > Pn (271.7 ton) ok
[image: image188.png]


 = [image: image190.png]400



 = 13.3 (short column 
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This table shows the design of column:

	Type
	Pu
	Pn
	Dim
	AG
	AC
	P provided
	As cm2
	As from sap
	No. #of bars

	Group 1
	144.12
	221.7
	30×50
	0.15
	0.1485
	354
	15cm2
	16 cm2
	8Φ16mm

	Group2
	86
	132.3
	30×30
	0.09
	0.0891
	212.4
	9 cm2
	9 cm2
	6Φ14mm

	Group 3
	71.37
	110
	D=30
	0.071
	0.0703
	146
	7.1cm2
	7.3 cm2
	6Φ14mm


Details of columns :

For group 1(30×50)
[image: image192.png]50
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For group 2(30×30)
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For group 3 (D=30) 
2-2-3-5 :Design of foundation :
Recommended type of footing :

Strip footing with tie beams are recommended to carry the structural loads (with 1m compacted base course layer ) but we can’t use this type of foundation because there is water in the soil at the depth of 2m , so pile system should be used 
summary of material type encountered in the boreholes
	                     Approximate depth(m)
	Geologic description

	from
	to
	

	top
	3.5
	Clay soil

	3.5
	6.5
	Silty clay

	6.5
	8
	Marl stone


Shear strength parameters

	Layer no.
	Density (Kn/m³)
	[image: image193.png]



	C (Kn/m²)

	1. clay soil
	18
	0
	5

	2. silty clay
	16.4
	33
	13

	3. marl stone
	[image: image195.png]Quur



= 4 ton


Equation for estimating pile capacity :

The ultimate load –carrying capacity [image: image197.png]Q.



of a pile is given by the equation

[image: image198.png]



Where:

[image: image200.png]


 : load carrying capacity of the pile point (Tip carrying capacity)
[image: image202.png]Qs



 : frictional resistance (skin friction) derived from the soil – pile interface 

[image: image204.png]


= [image: image206.png]


×[image: image208.png]qp




[image: image210.png]


 : area of the pile
[image: image212.png]qp



 : unit point resistance
[image: image214.png]qp



= [image: image216.png]


×C +[image: image218.png]


×q

C :cohesion of underlying soil

q :effective stress at the level of the pile tip
[image: image220.png]N; and N;



 : factors depend on([image: image222.png]


 ) and ([image: image224.png]


) from the table shown below

	[image: image226.png]


= 60                                [image: image228.png]


 =75[image: image230.png]


= 90

	[image: image231.png]



	[image: image232.png]



	[image: image233.png]



	[image: image234.png]



	[image: image235.png]



	[image: image236.png]



	[image: image237.png]




	1.0
	5.74
	1.0
	5.74
	1.0
	5.74
	0

	2.47
	8.34
	2,25
	7.11
	2.05
	5.95
	10

	6.4
	14.83
	5.29
	11.78
	4.37
	9.26
	20

	18.40
	30.14
	13.60
	21.82
	10.05
	19.43
	30

	64.20
	75.31
	41.37
	48.11
	26.66
	30.58
	40

	134.87
	133.87
	79.90
	78.90
	47.32
	46.32
	45
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[image: image239.png]


 =angle of failure

       =      60°   for soft clay

                90°  for dense sand

[image: image241.png]Qs



 for clay = [image: image243.png]YaxC+PxAL




[image: image245.png]


: depth of soil layer

[image: image247.png]


pile parameter

C : soil cohesion 

[image: image249.png]


 : from figure

Calculations to estimate pile capacity:

Unit weight of soil =1.64 t /m³

From the table and when we choose (( = 75° and [image: image251.png]


)and by making interpolation  we notice that 

[image: image253.png]


=29.7       and [image: image255.png]


=21.9

[image: image257.png]


=[image: image259.png]mx(0.6)’




 = 0.3m²
q=1.64[image: image261.png]


6.5=10.66 t/m²

[image: image263.png]


=0.3(1.3[image: image265.png]


29.7+10.66[image: image267.png]


21.9)=81.6 t
To calculate [image: image269.png]


:

[image: image1061.png]


For layer 1       clay               [image: image271.png]


=0.0               c=5          from figure   ( [image: image273.png]a =0.75



)
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For layer 2       silty clay       [image: image275.png]


=33                c=1.3                            (  [image: image277.png]a = 0.90



   )                     Qs= [0.75[image: image279.png]


5[image: image281.png]


 (0.6[image: image283.png]


)[image: image285.png]


 6.5] + [0.9[image: image287.png]


1.3[image: image289.png]


 (0.6[image: image291.png]


)[image: image293.png]


 6.5] = 60.28 

Q = 81.6+60.28=141.88 t 
[image: image295.png]Quur



= [image: image297.png]141.88




 = 47.3 ton
For column s in group 1 (30[image: image299.png]


)

Number of piles:-

N = [image: image301.png]Pp+py
Qait



 
[image: image303.png]


=0.824[image: image305.png]


17[image: image307.png]


3+0.565[image: image309.png]


 9[image: image311.png]


3= 57. 28t 
Own weight of column= 0.3[image: image313.png]


0.5[image: image315.png]


2.5[image: image317.png]


4[image: image319.png]


3 = 4.5 ton

[image: image321.png]


= 57.28 +4.5 = 61.78 ton
[image: image1063.png]


[image: image323.png]


=0.5[image: image325.png]


17[image: image327.png]


3+0.5[image: image329.png]


9[image: image331.png]


3=39 ton

N=[image: image333.png]61.78+39
473



 = 2 piles   

Two combination :

 [image: image335.png]—Pu =12XD+16XL



=1.2[image: image337.png]


61.78 + 1.6[image: image339.png]


39 = 136.54 ton
[image: image340.png]—Pu=12D+IL+E=12X6178+1x39=113ton




[image: image342.png]


combination 1               [image: image344.png]Ru



=[image: image346.png]1316.5“1/2



  = 68.27 ton                   critical   

[image: image1064.png]


Combination 2                [image: image348.png]Ru



= [image: image350.png]


 = 56.5 ton
Cap thickness:

Punching shear for the column 

Vu=136.54  t             Maximum 

[image: image352.png]


 [image: image354.png]


=0.75 [image: image356.png]X Vep X Ay
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[image: image358.png]


=     1.6[image: image360.png]e



                 [image: image362.png]



           0.53(1+[image: image364.png]


)[image: image366.png]NI



     [image: image368.png]


   
        

[image: image370.png]


=[image: image372.png]


 = [image: image374.png]270



 =3 >2 


[image: image376.png]


=    0.53(1+[image: image378.png]


)[image: image380.png]/300



  = 15.3

[image: image382.png]


= [2[image: image384.png]X (50+d)+2x (30+d)



][image: image386.png]X d



 = (160+4d)[image: image388.png]X d




[image: image390.png]


Vc =[image: image392.png]


 = 136.54 ton

136.54 = [image: image394.png]0.75x15.3 X [(160+4d)xd]
1000




  [image: image396.png]



Assume [image: image398.png]


=25 mm=2.5 cm 

h=38+5+15+ [image: image400.png]


/2=66.25=59.25 cm [image: image402.png]~ 60cm




then d=60 -15-5-(2.5/2)=38.75 cm 
say d=40 cm
wide beam shear 

Vu=1[image: image404.png]


68.27=68.27 ton
[image: image406.png]


=0.75[image: image408.png]


0.93[image: image410.png]


b[image: image412.png]


d = 0.75[image: image414.png]


0.93[image: image416.png]X300 x



270[image: image418.png]


40 

[image: image420.png]


= 130 ton  > 68.27 ton
[image: image422.png]


=1[image: image424.png]


68.27[image: image426.png]


0.9 = 61.443 t.m 

B=270    d=40 cm 
[image: image428.png]300 2.61X105 x61.443
p=08522 (1 )
4200 270x40%x300



 = [image: image430.png]3.88x 1073




[image: image431.png].88 X 1073 X 270 X 40 = 42 cm?





Use [image: image433.png]14020mm




Other direction 

[image: image435.png]


=0.0018[image: image437.png]


60[image: image439.png]


100=10.8 cm²/m     
Use 6[image: image441.png]¢16mm/m




Design of pile 
[image: image443.png]X602

A, = 0.0054, = 0005><(

)



  = 14.14


Use 14[image: image445.png]012




[image: image447.png]


 = 10.8 <12-15     [image: image449.png]*. design the pile as short column





[image: image451.png]OB, = 0.7% 0.85 X (0.85f/A. + A; X f;)



 

     [image: image453.png]mx60%

®P, = 0.7 X 0.85 X (0.85 X 300 X ( — 14.14) + 14.14 X 4200)



  

= 462.2 ton [image: image455.png]> P,



 = 68.27 to
This table shows the design of pile foundations :

	#of footing
	#of piles
	Dimensions of footing
	Depth

(cm)
	([image: image457.png]


)in long direction
	[image: image459.png](Asg,



)in short direction
	Num of bars in long direction
	Num of bars in short direction
	[image: image461.png]


for piles
	Num of bars in pile

	1col(30×50)
	2
	2.7[image: image463.png]


0.9
	40
	42
	10.8
	[image: image464.png]14020mm




	6[image: image466.png]0l6mm/m




	14.14
	14[image: image468.png]012





	2col(30×30)
	2
	2.7[image: image470.png]


0.9
	35
	36
	10.8
	[image: image471.png]12020mm




	6[image: image473.png]0l6mm/m




	14.14
	14[image: image475.png]012





	3col(d=30)
	2
	2.7[image: image477.png]


0.9
	45
	23
	11.7
	[image: image478.png]8020mm




	6[image: image480.png]0l6mm/m




	14.14
	14[image: image482.png]012






2-2-3-6 :Design of basement wall :
[image: image1066.png]



  Basement wall design 

[image: image1067.png]


B= [image: image484.png]


 =[image: image486.png]N



=2m.
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 =γ × h × [image: image488.png](1 —sin®)
(1+sin®)





P =1.9 × 4 × [image: image490.png]G-0)
(1+0)

=7.6Ton




M1 = [image: image492.png]pxh?
33.6



 = [image: image494.png]7.6%4°

336



 = 3.6 Ton.

M2 = [image: image496.png]pxh?
15



 = [image: image498.png]7.6%4%
1s




=8 Ton. 

M1u = 1.2×3.6 = 4.32 Ton.

M2u = 1.2×8 = 9.6 Ton.

As min = 0.002×100×20 = 4 cm2

[image: image499.png]2.61 X 10"5M,,
bd?f,

)




[image: image500.png](1 61 X10"5 X )
100X 30°X 300




 ρ= 2.9×10-3[image: image502.png]


 ρ min use ρ=2.9 ×10-3 cm2 use 1 ф12/20cm two layer
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Horizontal steel = 0.002×100×20 = 4.0 cm2 use 1 ф 10/20cm two layer 

2-2-4 : Structural System for part two
[image: image1070.png]


In this block we use one way ribbed slab with 30 cm depth  

2-2-5 : Preliminary Design:

1. Slab dimension:

Slab depth:

) فتكون سماكة السقف :5m( اطول مسافة لدينا هي
Slab thickness (h) = [image: image504.png]185



= [image: image506.png]500
185



= 27 use 30 cm 
2. Main beam dimension:

Beam depth = [image: image508.png]Ln
185



= [image: image510.png]700
16



= 43.75 we use 60 cm 
Beam width:

B =  [image: image512.png]


 = 30cm 
3-secondary beam:
Beam depth =  slab thickness = 30 cm
Beam width:           B = 40cm 
4. Loads calculation:

     As in part one
5. Column dimension:

The column is designed into 1 group

Internal  column: rectangular section 

Pu =125.6 Ton 

Pu= Ag×0.1

Ag =[image: image514.png]


   =[image: image516.png]125.6
o1



=1256=25×50 we use 25×55cm

Pn =[image: image518.png]


   =[image: image520.png]125.6
0.65



=193Ton
	Type
	Pu
	Pn
	Dim

	Group 1
	125.6
	193
	25×55


2-2-6 : Structural analysis:

We use SAP pro for the analysis of this block.
[image: image1071.png]



2-2-6-1 :Design of the one way rib slab

Shear force diagram :

[image: image521.png]



Bending moment diagram : [image: image522.png]



Flexural Design:

For  [image: image524.png]Mn.



 = 3.21 t.m
[image: image526.png]


 =[image: image528.png]


  ([image: image530.png]61+105 M,




 ) 
  = [image: image532.png]0.85* 300/4200



(1_ [image: image534.png]61+10° «

21
/12 * 272300



    )  
  [image: image536.png]


 = .011

[image: image538.png]Pmin



= [image: image540.png]


= 3.33*[image: image542.png]1073




[image: image544.png]Pmax



=  [image: image546.png]!
75% Brfc’
5%
3



 = .04
[image: image548.png]Pmin



<  [image: image550.png]P < Pmax




Use   [image: image552.png]



[image: image554.png]'s_ve



 =[image: image556.png]


 *b*d

           = .011*27*12 = 3.6 cm²
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For  [image: image558.png]Mn,,,



 = 2.74  t.m
  = [image: image560.png]0.85* 300/4200



(1_ [image: image562.png]61+10° «

74,
/12 * 272300



    )   
  [image: image564.png]


 = 8.9*[image: image566.png]1073




[image: image568.png]Pmin



<  [image: image570.png]P < Pmax




[image: image572.png]'s_ve



 =[image: image574.png]


 *b*d

[image: image1073.png]


          = 8.9*[image: image576.png]


 *27*12 = 2.88 cm²
Longitudinal Reinforcing from SAP:

[image: image577.png]y 0.8 0,08 350 0.00

Etl tm 0.13 0.0 QD 2.8





Check slab for shear " Shear Design "

[image: image579.png]


 = 3.33 ton

Ф[image: image581.png]


=[image: image583.png]0.53+v300+12+27 * 1.1/1000




       = 3.3 ton

Top solid slab

[image: image585.png]


= [image: image587.png]


*b*d

         =  0.002*1*6

        =   0.012cm²   in both direction

Use 2 Ф8mm/m´

Shear  Reinforcing from SAP:
[image: image588.png]6,060





Slab details : 
[image: image589.png]2014@ /1Ribbs
o8@25cm

88@25cm

L 13
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96@40c

40 112

5y Ul il s ebye gh





2-2-6-2 ; Analysis of the beams :

Analysis of the critical main beams (30×60) :
  Frame1 :
Shear force diagram :

[image: image590.png]



 Bending moment diagram 

[image: image591.png]



-Analysis of the secondary  beams(40×30) :

          Secondary Frame1 :

          Shear force diagram 
[image: image1074.png]



Bending moment diagram ;

[image: image592.png]. . L = e - S ) .





Design of the beams:

We use SAP pro for the Design of the beams in this block.

-Design of the critical main beams: 
[image: image593.png]



Hand calculation check of the beams
1- Design for positive moment:

Mu +ve= 32.02 Ton.m

B=30cm                D=60 cm

 [image: image595.png]p balance




 0.031

ρ max = 0.023

[image: image597.png]p min



×10-3

[image: image598.png]p =085

300

1—

2.61 X 1075 X 32.02

4200

(-

30 55%x 300

)





 ρ= 0.01 >[image: image600.png]p min



 < [image: image602.png]p max




As = ρ ×b × d = 0.01×55×30= 16.5 cm2 < As from SAP(16.4 cm2) 
Use 6[image: image604.png]


20
2- Design for negative moment:

Mu +ve= 40.25 Ton.m

B=30cm

D=60 cm

           ρ max = = 0.023
[image: image606.png]p min



×10-3

[image: image607.png]p =085

240

1—

2.61 X 1075 X 40.25

4200

(-

30 55%x 300

)





 ρ= 0.013 >[image: image609.png]p min



 < [image: image611.png]p max




As = ρ ×b × d = 0.013 ×55×30= 21.45cm2 ≈ As from SAP (22.3 cm2)
Use 8 ɸ 20

3- Shear check:

Shear categories:

(1) Vu ≤ [image: image613.png]


 Ø𝓥c (no shear reinforcement).

(2) [image: image615.png]


 Ø𝓥c < Vu ≤ Ø𝓥c (use minimum shear reinforcement Vs =3.5 ×b ×d). 
(3) Ø𝓥c < Vu ≤ Ø𝓥c + Vs min(use minimum shear reinforcement).

(4)  Ø𝓥c+ Vs min < Vu ≤ 3× Ø𝓥c (design for the shear S=[image: image617.png]


).

(5) 3× Ø𝓥c < Vu ≤5× Ø𝓥c (design for the shear S=[image: image619.png]


).

(6) Vu >5× Ø𝓥c (change the dimension).

 Vu = 34.69 ton 

Ø𝓥c  [image: image621.png]0.75% 0.53 X \/f. xb xd



 = [image: image623.png]0.75% 0.53 X V300X b X d



= 10.5 ton 
Vs min = 3.5 ×30×57 = 5985 kg =5.985 ton 

3× Ø𝓥c = 31.5< Vu=34.69 ≤5× Ø𝓥c= 52.5 ton (in category 5)
Vs = Vn – 𝓥c = 46 – 14= 32 ton 

Vs = [image: image625.png]Av XFsxd



 

32000 = [image: image627.png]1.57 X4200x57



 

S = 11.75 use 1 ɸ 10 / 10 cm

2-2-6-3 : Design of columns: 

The column is designed into 1 groups

Internal  column: rectangular section 
Pu = 2×6.2×5×2 =124 ton

Weight of drop beam = 0.3×0.3×2.5×7 = 1.6 ton

Pu(tot)  =125.6 ton
Pu= Ag×0.1

Ag =[image: image629.png]


   =[image: image631.png]125.6
o1



=1256=25×50 we use 25×55cm

Pn =[image: image633.png]


   =[image: image635.png]125.6
0.65



=193Ton
Pn =λ [0.85 × f\c (Ag – (ρ× Ag)) + 4200 × 0.01× Ag]

          λ= 0.8 for (Tied)                 

          λ= 0.8 for (spiral)      

P provided =0.8× [0.85 × 300 (0.35×0.40 – (0.008×0.35×0.40)) + 4200 × 0.01×0.25×0.55]

                 = 330 ton > Pn (193 ton) ok
[image: image637.png]


 = [image: image639.png]500



 = 14.3 (short column )
[image: image1075.png]


[image: image1076.png]



[image: image1077.png]



[image: image1078.png]



This table shows the design of column:

	Type
	Pu 
	Pn 
	Dim
	AC
	AG
	P provided
	As cm2
	As from 

SAP
	No. #of bars

	Group 1
	125.6
	193
	25×55
	0.1389
	0.14
	330
	14 cm2
	14.6 cm2
	8Φ16mm


2-2-6-4 :Design of foundation :
This table shows the design of pile foundations :
	#of footing
	#of piles
	Dimensions of footing
	Depth

(cm)
	([image: image641.png]


)in long direction
	[image: image643.png](Asg,



)in short direction
	Num of bars in long direction
	Num of bars in short direction
	[image: image645.png]


for piles
	Num of bars in pile

	1col(25×55)
	2
	2.7[image: image647.png]


0.9
	40
	42
	10.8
	[image: image648.png]14020mm




	6[image: image650.png]0l6mm/m




	14.14
	14[image: image652.png]012






2-3 : Design of block 4 :

2-3-1 : Structural system:
In this block we use one way ribbed slab with 30 cm depth  
2-3-2 : Preliminary Design:

1. Slab dimension:

Slab depth:

[image: image1079.png]


(The large length=5m(            so the thickness:
Slab thickness (h) = [image: image654.png]185



= [image: image656.png]500
185



= 27 use 30 cm 
2.a  Main beam dimension (hidden):

Beam depth = slab thickness = 30cm
Beam width:              B =60 cm

2.b  Main beam dimension (dropped):

Beam depth = [image: image658.png]600



 = 37.5 we use h= 60cm

Beam width = 30cm
3. Secondary beam:

Beam depth =  slab thickness = 30 cm
Beam width:           B = 40cm 
4. Loads calculation:

     Dead load as in theater but live load for libraries and lecture rooms = 300 Kg/cm²

[image: image660.png]1.2x0.824+1.6%0.3




= 1.5t/m²

5-Column dimension:

The column is designed into 3 group

Internal  and corner and edge columns: rectangular section 
Pu =202.5 Ton 

Pu= Ag×0.1

Ag =[image: image662.png]01



   =[image: image664.png]2025
01



=2025 = 60×35
Pn =[image: image666.png]


   =[image: image668.png]202.5
0.65



=311.5Ton

	Type
	Pu
	Pn
	Dim

	Group 1
	202.5
	311.5
	35×60

	Group2
	156.6
	241
	40×40

	Group 3
	101.4
	156
	30×40


2-3-3 : Structural analysis for part A :

We use sap program for the analysis of this block.
2-3-3-1 : Design of the one way rib slab:

In this block we use one way ribbed slab with 30 cm depth   
1-Analysis and design of the one way ribbed slab by using SAP
Shear force diagram
[image: image669.png]



 Bending moment diagram

[image: image670.png]



Flexural Design:

For  [image: image672.png]Mn.



 = 1.81 t.m
  = [image: image674.png]


(1_ [image: image676.png]61X 105X 1. 6/
12X 272 X300



    )  
  [image: image678.png]


 = 5.74[image: image680.png]X 1073




[image: image682.png]Pmin



= [image: image684.png]


= 3.33*[image: image686.png]1073




[image: image688.png]Pmax



=  [image: image690.png]!
75% Brfc’
5%
3



 = .04

[image: image692.png]Pmin



<  [image: image694.png]P < Pmax




Use   [image: image696.png]



[image: image1080.png]


[image: image698.png]'s_ve



 =[image: image700.png]


 *b*d
[image: image1081.png]


           =5.74[image: image702.png]X 1073 x 27 X 12



   = 2 cm² 

For  [image: image704.png]Mn,,,



 = 1.07  t.m
  = [image: image706.png]0.85X% 300/4200



(1_ [image: image708.png]61X 105X 1. 7/
12X 272 X300



    )   
  [image: image710.png]


 =3.3[image: image712.png]X 1073




 [image: image714.png]


 [image: image716.png]~Pmin




[image: image718.png]'s_ve



 =[image: image720.png]


 *b*d

          = =3.3[image: image722.png]3x 1073 x 27 x 12



 = 1.85 cm² as [image: image724.png]


from sap
[image: image1082.png]



Check slab for shear " Shear Design "

[image: image726.png]


 = 2.32 – 2[image: image728.png]X0



.27 = 1.78 ton

Ф[image: image730.png]


=[image: image732.png]0.53+v300+12+27 * 1.1/1000




[image: image1083.png]


       = 3.3 ton [image: image734.png]


                        we don’t need shear reinforcement but we use [image: image736.png]' Smin




لسنا بحاجة إلى كانات في الأعصاب ولكننا سنستخدم كانة    1Φ8/30cm وذلك فقط لمسك الحديد.
Top solid slab

[image: image738.png]' Smin



= [image: image740.png]Pmin



*b*d

         =  0.002*1*6

        =   0.012cm²   in both direction (as the value from sap)

Use 2 Ф8mm/m´
Slab details : 

[image: image1084.png]



2-3-3-2 :Analysis of the main beams :
Analysis of the critical main beams:
Shear diagram
[image: image741.png]



[image: image1085.jpg]


Bending moment diagram :
Design of the beams:

Hand calculation check of the beam :

1-Design for positive moment:
Mu +ve= 13.35 Ton.m

B=60 cm

D=30 cm

 [image: image743.png]


= 0.031
ρ max = 0.75 × ρ balance = 0.023
[image: image745.png]i o 1%
pmin == =3.33



×10-3

[image: image746.png]p =085

300

1—

2.61 X 1075 x 13.35

4200

(-

60X 25%x 300

)





[image: image747.png]



As = [image: image749.png]p min



 ×b × d = 0.01×25×60= 15 cm2 < As from sap (18 cm2) due to torsion 
                                                 Use 6[image: image751.png]


20
2- Design for negative moment:

Mu +ve= 13.40 Ton.m

B=60cm     D=30 cm

ρ max = 0.75 × ρ balance = 0.023
[image: image753.png]i o 1%
pmin == =3.33



×10-3

[image: image755.png]f':°-85a(1* (o ))



= 0.01 
As = [image: image757.png]p min



 ×b × d = 0.01×25×60= 15 cm2 < As from sap (18 cm2) due to torsion 
                                                 Use 6[image: image759.png]


20

2-3-3-3 : Design of columns: 

The column is designed into 3 groups
Pu =202.5 Ton 

Pu= Ag×0.1

Ag =[image: image761.png]


   =[image: image763.png]202.5
o1



=2025  =35×60 
Pn =[image: image765.png]


   =[image: image767.png]202.5
0.65



=311.5 Ton

Pn =λ [0.85 × f\c (Ag – (ρ× Ag)) + 4200 × 0.01× Ag]

          λ= 0.8 for (Tied)                 

          λ= 0.8 for (spiral)      

P provided =0.8× [0.85 × 300 (0.35×0.60 – (0.008×0.35×0.60)) + 4200 × 0.01×0.35×0.6]

                 = 495.5 ton > Pn (311.5 ton) ok

[image: image769.png]


 = [image: image771.png]400



 = 11.4(short column )
This table shows the design of column:

	Type
	Pu
	Pn
	Dim
	AG
	AC
	P provided
	As cm2
	No. #of bars

	Group 1
	202.5
	311.5
	35×60
	0.21
	0.208
	495.5
	21cm2
	8Φ20mm

	Group2
	156.6
	241
	40×40
	0.16
	0.159
	377.5
	16 cm2
	8Φ16mm

	Group 3
	101.4
	156
	30×40
	0.12
	0.119
	283.2
	12cm2
	8Φ14mm


2-3-3-4 : Design of foundation :
	#of footing
	#of piles
	Dimension of footing
	Depth

(cm)
	([image: image773.png]


)in long direction
	[image: image775.png](As,,,



)in short direction
	Num of bars in long direction
	Num of bars in short direction
	[image: image777.png]


for piles
	Num of bars in pile

	1col(35×60)
	2
	2.7[image: image779.png]


0.9
	50
	47
	12
	[image: image780.png]16020mm




	10[image: image782.png]016mm /m




	14.14
	14[image: image784.png]612





	2col(40×40)
	2
	2.7[image: image786.png]


0.9
	40
	42
	11
	[image: image787.png]14020mm




	6[image: image789.png]016mm /m




	14.14
	14[image: image791.png]612





	3col(30×40)
	2
	2.7[image: image793.png]


0.9
	40
	42
	11
	[image: image794.png]14020mm




	6[image: image796.png]016mm /m




	14.14
	14[image: image798.png]612






2-3-4 : Seismic design
1-Calculate horizontal shear force 
Wtotal =Wd +0.25 W

Wd=0.824t/m²

WL=0.3

D.L  for block =3*300*0.824=742t

L.L =0.3*300*3=270 

W total  =742*0.25*270=810 t  

1 - Calculation of  V: 
- The factor of seismic region Seismic Zone Factor, Z, and based on studies carried out by the Centre for Earth Sciences and Engineering Seismology at Al Najah University in Palestine, Tulkarem, located within the second zone (Zone 2A), it is possible to find the value of laboratory seismic city of Tulkarm, is (Z = 0.15). 
- According to the table (2-4) in the code of Jordan (For z = 0.15 & S = Sc), the 
- CV = 0.25 
- The value of I: - 
We assume it is special occupancy structures → I = 1.25 
:  time  Building Period (T)

[image: image799.wmf]3

4

t

TCh

=´


H= highest of building in ft=44 ft  

Ct=0.035 

Then T =0.6sec
· R=4.5-

CS = (0.25*1.25)/(4.5*0.6) = 0.11-

V = CS*W = 0.11*810 = 81ton.
For z =0.15 & S = Sc) فإن Ca = 0.18.

-Vmax= (2.5*0.18*1.25*810)/4.5 = 100t.

-Vmin =(0.11*0.18*1.25*810) = 20t
Vmin < V < Vmax                         ok
2-Calculate Eccentricity
[image: image1086.png]
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[image: image1087.png]



In this system has been developed on the outskirts of the walls of the building cut uniformly, those walls are the shell of origin and gain Jdzisah high as they are uniformly so it does not lead to deviation of center of origin of the callus from the center of the cluster. 
But the walls are used in the elevator and the staircase as it ascertains the symmetry around the center of form, they may lead to deviation Center stiffness in both directions. 

- Wall thickness = 30 cm, has taken him 
 Account the values of deviation 
Here dismissed 

I1=I2=I3= b*h3/12 = 0.3*5.43/12 = 3.9m4
I4= I5=  b*h3/12 = 0.3*13/12 = 0.03m4

I6= I7= I8=  b*h3/12 = 0.3*1.73/12 = 0.123m4

 ** calculate the value of   eo
1--
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ki =2I1+2 I2 +2I4+I6+ I8∑
= 4*3.9+(2*0.03)+(2*0.123) =16 m4
 eox =( -0.123*12.48*2)/ 16=-0.19m 
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=2*3.7+(2*0.03)+0.123 =8  m4 
 eoy = (.123*13.9)/8 =+0.2m
Because ex nearly equal ey then we can take any one of them 
**Calculate the value of e1
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Where: b= the width of the building=14m

             l = the length of the building =21m

e1 =1.1< 0.1(b+l) =3.5
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Where:

[image: image1088.png]



[image: image806.wmf]K

K

r

and

l

b

i

t

=

+

=

2

2

2

2

12


kt = ∑ki*di2
 = I2 (6)2+I1(1.5)2+I5(10)2-I4 (4.3)2+ I3 (8.8)2-I3(left)(8.7)2+I2 (6.5)2+ I6 (3)2 +I8 (5)2 – I7 (2)2 + I1 (1)2                                                                                             
= 340m6

K=23

r2 = 330/23= 15m2
e1 =19>3.5

اذا لا يمكن اختزال قيمة e1 وناخذ القيمه الاصغر من بين القيمتين =3.5m 

3) Calculate the value of e2
e2= 0.05*L
   = 0.05*21= 1.1m.

Total eccentricity(e max) = e1+e2+eo
   =3.5+1.1+0.2 =4.8m                  

emin = eo-e2
     = 0.2-1.1  =- 0.9m
3-Distributed V on shear force 
,  k = 23m4,   kt =  330m6       
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الموازي الv هو Vm والمعامد لها يكون Vp 
Vp1 = v*(3.9*2.5*4.5/340) = 0.189 v=16 t -
Vp2 = v*(3.9*6*4.5/340) = 0.3v=24 t-
Vp4 = v*(0.03*5*4.5/340) = 0.001 v=0.1t -
Vp6 = v*(0.123*3*4.5/340) = 0.005 v=0.4 t-
Vp8 = v*(0.123*8*4.5/340) = 0.01 v=0.8 t-
Vm3 = V*(3.9/23)*(1+ (23*7*4.5)/ 340)*
- *Vm3    =0.4 V=32t--
*Vm5 = V*(0.03/23)*(1- (23*7*0.9)/ 340)
---*Vm5   = 0.001V=0.1 t

*Vm7 = V*(0.123/23)*(1- (23*6*0.9)/ 340) 
---*Vm7   = 0.003 V=0.3 t

V total for all shear wall =74 t then the shear wall take 91 % from V(shear force ) and then the column take only 8 %from shear force (v) so there is no need to distribute v on column because the stiffness is law comparing with shear wall so there is no need to design it for earthquake only we Intensification of alkanes
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4-Design of shear wall :_(shear wall 1)
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(firstly take   tw=20cm

H/B = 13.9/5.4 =2.5 >2

Then the moment is limited us in design 

As a sample we take wall #1 to make design for it  

Ft not equal zero so ; --

V for shear wall =0.1V=0.189*81=~ 16

M = F(t) *H + (V- F(t) ) *H*2/3

Such H is the highest of building in meter 

T=0.6 then Ft can we take it  here as equal zero but in the calculate V  I take Ft as aformula and it has value not equal zero 

M = 0+( 16–0) * (2/3)*13.9

     =150 t.m

F = (-N/A) ± (M*y/I)

N(D+L)for one story  =( (2.6*5.4)*<0.824+(.3*.25)>)) = 14t

N(D+L)for all building=14*3=42t

N(D) for one story  = (5.4*2.6*0.824) = 12 t

N(D) all building =12*3= 36t
Area (shear wall) = 0.20 *5.4= 1.1 m2
I = B*H3 /12

   = 0.2*5.4³/12=3 m4
Y = 5.4 / 2 = 2.7m

Fmax  = (-42/1.1) – (150*2.7/3)

         = 17.3 kg/cm2
Fcall = 0.3 * 300 
         = 90 kg/cm2 >> f max     ok 
Fmin  = (-36/1.1) + (150*2.7/3)=10 kg/cm2 after to devide answer  on 10 

Check shear:--

Vmax = V/Aweb

           = 16 / (0.2*5.4)

           = 10

Vall= 0.15*300=30

Vmax <Vall then its     OK
تسليح منطقة الboundary  (في الاطراف )

As1 = 0.01 * ( area of wall )

Thickness (b) =20cm

Length =3b=3*20=60cm  

    As1  = 0.01 * 20 *60 
      = 12 cm2  for each layer of long and cross steel 

Use 8 Ф 16 mm

تسليح منطقة الweb (في الوسط )
As2 = 0.0025 * 20 * 100
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      =5 cm²/m.r                               Use 5 Ф 14 mm/m

Horizontal section in shear wall 1
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 Vertical section in  shear wall 1
Vertical section in  shear wall \
(shear wall 3):-
(firstly take   tw=26cm

H/B = 13.9/5.4 =2.5 >2

Then the moment is limited us in design 
As a sample we take wall #1 to make design for it  

Ft not equal zero so ; --
V for shear wall =0.5V=0.4*81=~ 32 t
M = F(t) *H + (V- F(t) ) *H*2/3
Such H is the highest of building in meter 
T=0.6 then Ft can we take it  here as equal zero but in the calculate V  I take Ft as aformula and it has value not equal zero 
M = 0+( 32–0) * (2/3)*13.9
     =297 t.m

F = (-N/A) ± (M*y/I)

N(D+L)for one story  =( (2.6*5.4)*<0.824+(.3*.25)>)) = 14t

N(D+L)for all building=14*3=42t

N(D) for one story  = (5.4*2.6*0.824) = 12 t

N(D) all building =12*3= 36t

Area (shear wall) = 0.26 *5.4= 1.4 m2
I = B*H3 /12

   = 0.26*5.4³/12=3.4 m4
Y = 5.4 / 2 = 2.7m

Fmax  = (-42/1.4) – (297*2.7/3.4)

         = 27 kg/cm2
Fcall = 0.3 * 300 
         = 90 kg/cm2 >> f max     ok 
Fmin  = (-36/1.4) + (297*2.7/3.4)=21 kg/cm2 after to devide answer  on 10 
Check shear:--

Vmax = V/Aweb

           = 40 / (0.26*5.4)

           = 28.5
Vall= 0.15*300=30

Vmax <Vall then its     OK
تسليح منطقة الboundary  (في الاطراف )
As1 = 0.01 * ( area of wall )
Thickness (b) =26cm

Length =3b=3*26=78cm  
    As1  = 0.01 * 26 *78 
      = 20 cm2  for each layer of long and cross steel 

Use 10 Ф 16 mm

تسليح منطقة الweb (في الوسط )
As2 = 0.0025 * 26 * 100      =6.5 cm²                Use 5 Ф 14 mm/m.r

2-3-5 design of wall footing

Own weight 
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بما ان قيمةshear force  صغيرة بالنسبة لل capacity  اذن نهملها
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 Combination (2)                         critical   for y calculation           
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punching shear
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Assuming all piles are out side punching area.
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Wide beam shear
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Other Direction
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Design of pile
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introduction:_

Water supply systems
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Feed water to buildings divided into two main sections: the cold water supply (regular), and hot water. Each system consists of several subsystems. 
Cold-water supply system, (regular): 
- Nutrition attractive fall (Gravity down feed system). 
Depends on the idea of the fall of the water under the influence of gravity, is that the work of the water tank top of the building where the direction of water from the top down and thus feed the whole building in an easy and suitable pressure, but the upper floors of the pressure is low for lower roles so it usually is in the roles High-installed pump assist (Auxiliary pump). 
Method of water pressure-General: It relies on water pressure from the public (municipal), especially during periods of low consumption of water (such as during the night), filling the reservoirs that feed the building with water in times of the day (high consumption). Figure (1) the idea of this method. 

[image: image1110.png]Edit View Insert Format Tools Draw Modify Window Help. a)x

22 P ||HSF RO DOAINE H| ¥ E®|A L | 0sme s

AutoCAD Cisssic: -ER| s 00® Dm0 -5

[T -1 Bk < 02mm « | B

ST IV R R RN R (o ofol R

DREI2RDP|«RO 24| - ¥R aBRIUE @
7 &
e D}
= N
o] &
= 88
r @
Q@ 9]
Q Bl
5 N
o
kel =4
) o
Iy 0
: 30x30cm TERRAZZO TILES e

x30cm
i ON MORTAR BED ;
= 15cm SAND FILL &
15em concrete slab
ally D.P.C. WATER PROOFING MEMBRANE
A 5cm SCREED
20cm BASE COURSE
« COMPACTED SOIL
W4T [PIT\ Model {Layoutl @ Communication Center x\

e s i [

L,,.m — _

[1212.4,26125.000__| SNAP| GRID] ORTHO| POLAR 0SNAP OTRACK] DUCS| [oYN [LWT [MODEL MdoR . O





We used this system  in our project because it’s the most  common used in our country 
Cold water :
Flush valve (This place is public).

*For block  4 (library and lectures room ) :

1. Water closets:
From table 10.10 page 415, (Demand weights of fixtures in fixture units).

Number of water closets =4
Weights of water Fixture Unit (f.u). For water closets = 10 (Flush valve)
So we need 4× 10 =40unit of w.c.

2. Lavatories:

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of Lavatories in all the building =5.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 2
So we need 5* 2 =10 unit of Lavatories.

F.U's:

1- water closet = 40 units 
2- lavatories  = 10 units

Total F.U’s (for building 4 ) =40+10= 50 D.F.U's

-Available pressure at the fixtures:

Down word :

P=0.433H 

H= (14×2) +9+6+8/2=47ft 

P=0.433*47=20.3 psi

 From figure 10.27 page 414 the water flow for this floor =50 gpm.

From figure10.28 page 416
The possible diameter of water Meter and these losses

	Meter diameter
	2 inches
	1.5inches
	1 inches

	 Friction loss (psi)
	2.5
	6
	24


We saved the velocity less than 10 ft /sec
The actual length =vertical length+horizontal length =47+11=58  ft 

(We assume the critical in our project is w.c then the length of pipe from w.c to collecter equal 11 ft )

Approximate equivalent length=1.5*58=87 ft 

Take the equivalent length=90 ft 

From figure 10.26 pages 414
The possible diameters of pipes for cold water net work.

	Pipe diameter
	4 inches 
	3.5inches
	3 inches
	2.5inches
	2 inches
	1.5inches

	Loss /100 ft 
	0.11
	0.22
	0.5
	1.4
	3.6
	15

	Loss /90  ft
	0.1
	0.198
	0.43
	1.26
	3.3
	13.5


Assume w.c need 10-20 psi 

Then the total losses =19.4-10=9psi

Then use 2" diameter for meter and 2" diameter for pipe
Hot water :
as cold water select diameter  2" in both meter and pipe 

select boiler from table 10.8 page 412 

number of bath =2 

select boiler 4.5 KW 

electric with storage 40 gal 

*For block no 2 (cafeteria ) :

1. Water closets:
From table 10.10 page 415, (Demand weights of fixtures in fixture units).

Number of water closets =8
Weights of water Fixture Unit (f.u). For water closets = 10 (Flush valve)
So we need 8× 10 =80unit of w.c.

2. Lavatories:

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of Lavatories in all the building =6.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 2
So we need 6* 2 =12 unit of Lavatories.

3.Kitchen sink
Number kitchen sink =4
Drainage Fixture Unit Value (d.f.u). For kitchen sink = 4

So we need 4* 4 =16unit of Lavatories.
3.wall urinal :

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of urinals in all the building =3.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 5
So we need 5* 3 =15 unit of urinal
Total F.U’s (for building 2 ) =80+12+16+15=123D.F.U's

-Available pressure at the fixtures:

Down word :

P=0.433H 

H= (14-4) +14+6+8/2=34ft 

P=0.433*34=17.4psi

 From figure 10.27 page 414 the water flow for this floor =75 gpm.

From figure10.28 page 416
The possible diameter of water Meter and these losses

	Meter diameter
	3inches
	2inches
	1.5 inches

	 Friction loss (psi)
	1.5
	5.3
	14


The actual length =vertical length+horizontal length =34+63=97ft 

Approximate equivalent length=150ft 

From figure 10.26 pages 414
The possible diameters of pipes for cold water net work.
	Pipe diameter
	4 inches 
	3.5inches
	3 inches
	2.5inches
	2 inches

	Loss /100 ft 
	0.3
	0.45
	1.4
	3
	9

	Loss /150  ft
	0.45
	0.675
	2.1
	4.5
	13.5


Assume w.c need 10-20 psi 

Then the total losses =17.4-10=7.4psi

Then use 3" diameter for meter and 3" diameter for pipe 
*theater :

1. Water closets:
From table 10.10 page 415, (Demand weights of fixtures in fixture units).

Number of water closets =6
Weights of water Fixture Unit (f.u). For water closets = 10 (Flush valve)
So we need 6× 10 =60unit of w.c.

2. Lavatories:

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of Lavatories in all the building =10.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 2
So we need 10* 2 =20 unit of Lavatories.
3.Kitchen sink
Number kitchen sink =1
Drainage Fixture Unit Value (d.f.u). For kitchen sink = 4

So we need 1* 4 =4unit of Lavatories.
3.wall urinal :

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of urinals in all the building =2.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 5
So we need 5* 2 =10 unit of urinal
Total F.U’s (for building 2 ) =60+20+4+10=94D.F.U's

-Available pressure at the fixtures:

Down word :

P=0.433H 

H= (37-4) +1=34ft 

P=0.433*34=17.4psi

 From figure 10.27 page 414 the water flow for this floor =65 gpm.

From figure10.28 page 416
The possible diameter of water Meter and these losses

	Meter diameter
	3inches
	2inches
	1.5 inches

	 Friction loss (psi)
	1.1
	4
	12


The actual length =vertical length+horizontal length =37+130=167ft 

Approximate equivalent length=250ft 

From figure 10.26 pages 414
The possible diameters of pipes for cold water net work.

	Pipe diameter
	4 inches 
	3.5inches
	3 inches
	2.5inches
	2 inches

	Loss /100 ft 
	0.2
	0.35
	1
	1.7
	7

	Loss /250  ft
	0.5
	0.875
	2.5
	4.2
	17.5


Assume w.c need 10-20 psi 

Then the total losses =17.4-10=7.4psi

Then use 3" diameter for meter and 3" diameter for pipe 
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Sanitation*
A*For block no 4 (library and lecture rooms ) :

1. Water closets:
From table 11.3page 445, (Drainage Fixture Unit Values for Various Plumbing Fixtures)

Number of water closets in all the building =4.

Drainage Fixture Unit Value (d.f.u). For water closets = 6
So we need 4 × 6 =24unit of w.c.
2. Lavatories:

From table 11.3page 445, (Drainage Fixture Unit Values for Various Plumbing Fixtures)

Number of Lavatories in all the building =5
Drainage Fixture Unit Value (d.f.u). For Lavatories = 1

So we need 5 × 1 =5unit of Lavatories.
D.F.U's:

1- water closet = 24
2- lavatories (with 2 inch waste) = 5
Total D.F.U’s (for all building) =29 D.F.U's.

-There are 1floor.

-contains 4 water closets and 5 lavatories.

Drainage Fixture Unit Value (d.f.u). For water closets = 6

Drainage Fixture Unit Value (d.f.u). For Lavatories = 1

The diameter of the main stack =4 inch.

The size of the vent = 2 inch.

For water closets the diameter of pipe = 3 inch. 

But , we must use diameter of pipe = 4 inch.

For lavatories  the diameter of pipe = 1.5 inch.
B*For building no 2 (kafeteria ) :

1. Water closets:
From table 11.3page 445, (Drainage Fixture Unit Values for Various Plumbing Fixtures)

Number of water closets in all the building =8.

Drainage Fixture Unit Value (d.f.u). For water closets = 6
So we need 8 × 6 =48unit of w.c.

2. Lavatories:

From table 11.3page 445, (Drainage Fixture Unit Values for Various Plumbing Fixtures)

Number of Lavatories in all the building =6
Drainage Fixture Unit Value (d.f.u). For Lavatories = 1

So we need 6 × 1 =6unit of Lavatories.

3.wall urinal :

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of urinals in all the building =3.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 4
So we need 4* 3 =12 unit of urinal

3.kitchen sink  :

Number of sinks in all the building =4

Drainage Fixture Unit Value (d.f.u). For sinks = 2
So we need 4* 2 =8 unit of urinal

D.F.U's:

1- water closet = 24
2- lavatories (with 2 inch waste) = 5

3- urinals=12

4- kitchen sink=8 
Total D.F.U’s (for all building) =49 D.F.U's.

-There are 1floor.

-contains 4 water closets and 5 lavatories.

Drainage Fixture Unit Value (d.f.u). For water closets = 6

Drainage Fixture Unit Value (d.f.u). For Lavatories = 1

The diameter of the main stack =4 inch.

The size of the vent = 2 inch
For water closets the diameter of pipe = 3 inch. 

But , we must use diameter of pipe = 4 inch.

For lavatories  the diameter of pipe = 1.5 inch.
*For theater  :

1. Water closets:
From table 11.3page 445, (Drainage Fixture Unit Values for Various Plumbing Fixtures)

Number of water closets in all the building =10.

Drainage Fixture Unit Value (d.f.u). For water closets = 6
So we need 10× 6 =60unit of w.c.

2. Lavatories:

From table 11.3page 445, (Drainage Fixture Unit Values for Various Plumbing Fixtures)

Number of Lavatories in all the building =10
Drainage Fixture Unit Value (d.f.u). For Lavatories = 1

So we need 10× 1 =10unit of Lavatories.

3.wall urinal :

From table 10.10page 415, (Demand weights of fixtures in fixture units).
Number of urinals in all the building =2.

Drainage Fixture Unit Value (d.f.u). For Lavatories = 4
So we need 4* 2 =8 unit of urinal

3.kitchen sink  :

Number of sinks in all the building =1

Drainage Fixture Unit Value (d.f.u). For sinks = 2
So we need 1* 2 =2 unit of urinal

Total D.F.U’s (for all building) =80 D.F.U's.

Design of septic tank:
1. The capacity of  black septic tank.

From table 11.10 pages 467. (The capacity of septic tank)
Total  BLACK D.F.U’s (for all building---all of project) = 152 D.F.U's.

Total  GRAY  D.F.U’s (for all building---all of project) = 55 D.F.U's.

· Maximum fixture units served = 100

· Minimum septic tank capacity in Gallons=3500 Gallons.

Extra fixture unit over 100 –add 25 gal per fixture unit 
Then add 25 *52=1300gal
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Septic tank capacity=1300+3500 = 4800gal .       1gal=3.8leter.

Septic tank capacity=18.2 m3 nearly 19 m3.

2. The capacity of  gray  septic tank.

Total  GRAY  D.F.U’s (for all building---all of project) = 55 D.F.U's.

Septic tank capacity=2250 gal=9m3
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1-calculations for designing the fire protection

we will use two system for fire protection:-
- automatic system such sprinkler system 

[image: image863.png]+ o8| FHO %@A\Mﬁm\\“@\alﬂ\mﬂmﬁ”

>EHPEE - 3HO0LIONIOL NN

AutoCAD Classic: ||s 00w -3
-1 Bl | Bilaver || Bobr
1ODLLQUOI T2 DS S i 00o®BGR
DREI2RD P («RO 2 #(£ - g BERIDY
a
TERLECTORs sermace m =

|— renuces

PLATE
[

e

e

TERLECTIR
X

= =T
(= ==
i R

E ?:wcaun Bace.

WD o]\ Model {Toyou®

+ ~Cancelr

SNAP| GRID| ORTHO| POLAR [0SNAP OTRACK| DUCS| [DYN LWT|[MODEL

SR

+EHFC+BR

£

FIRE HOSE CABINET DR’

[FALSE CELING LeveL

RN O





 - manual system such fire hose and fire extinguisher

[image: image864.png]Edit View Insert Format Tools Draw Modify Window Help a)x

o ﬁ‘\yf"iz‘\@%@A\Mﬁ?‘ﬁ\'\“@\»«»&ﬂ\smbﬂm s

AutoCAD Cisssic: - s 00%DEo -5

By il Blaer v Bylaver v | ByColor

NS ST IVE RSl 0N Rl Lol XA

DRE2RP P RO 2s#|£ ) XXX RERIIE @
7/ &
A NO'l
= M
o] &
= 88
r +
[©) o)
=) fl
~ (1N
o
? GLOBE VALVE =
) ] ]
B PRESSURE REDUCING VALVE o
. -
o i
b % i
@ S
a y FIRE EXTINGUISHER
A I—>

X
4T3 1T\ Mocel {TeyoutT

d: +Cancelr B
a:

SNAP| GRID| ORTHO| POLAR [0SNAP OTRACK| DUCS| [DYN LWT|[MODEL





Design of sprinkler system :-–

-Sprinkler system design requirements: 
1- Pressure not less than 10 m at the mouth of Sprinkler. 
2-Flow between (16 - 45) l / s, "depending on the seriousness of the fire," and this flow is calculated for the main pipeline supplying the major distributors and then sprays. 
3-A flow depends on the degree of seriousness of the fire, where it ranges from 0.5 - 2 hours. 
4-Velocity of flow, ranging from (3 -5) m / s. 
5-Country sub-standard fonts (25 - 90) mm diameter nozzle sprays (10-20) mm depending on the seriousness of the fire. 

Table (1) Shows the operational area covered by the Sprinkler and the largest single space between the sprays
	Max. distance between sprinkler
	Area / sprinkler (m2)
	Hazard

	4.6
	21
	Light 

	4 standard 
	12
	Ordinary 

	4.6 staggered 
	
	

	3.7
	9
	High 

	Hint : minimum distance between sprinkler =2m


Calculation to find the number of sprinklers  that need in the variety spaces in all building 

Ground floor 

	1
	No. of sprinkler
	Max. distance
	Area coverage of sprinkler m2
	Room area

m2
	Hazard
	Type of use

	standard
	1
	4.6
	21
	18
	Light 
	*Secretary

	Standard
	2
	4.6
	21
	36
	Light
	*Manager

	Standard
	2
	4.6
	12
	26
	ordinary
	 *Employee

	Standard

Standard
	      8
4        
	4

4
	12
12
	88

50
	Ordinary

Ordinary 
	*Cafeteria

 *Kitchen

	Standard
	6
	4.6
	21
	134
	Light
	*Gallery

	Standard
	3
	4.6
	21
	56


	Light
	*Waiting area for gallery

 *Waiting area 
*Waiting area for theatre 

*theatre
*corridor

*reception 

	
	
	
	21

21

12

21

21
	93

72

615

173

81
	Light

Light

Ordinary

Light

Light  
	

	Standard

Standard
Standard
Standard

Standard

standard
	4
4
52

10

4
	4.6

4.6

4

4.6

4.6
	
	
	
	


First floor and second floor

	Type of distribution
	No. of sprinkler
	Max. distance
	Area coverage of sprinkler m2
	Room area

m2
	Hazard
	Type of use

	standard
	11
	4
	12
	132
	ordinary 
	*cafeteria

	Standard
	4
	4
	12
	45
	ordinary
	*each work shop

	Standard
	4        
	4.6
	21
	84
	light 
	*setting area 


Basement floor

	Type of distribution
	No. of sprinkler
	Max. distance
	Area coverage of sprinkler m2
	Room area

m2
	Hazard
	Type of use

	
	
	
	
	
	
	

	Standard
	4
	4
	12
	52
	ordinary
	* work shop

	Standard
	1
	4.6
	21
	20.5
	Light 
	 *each dress room

	Standard


	      2
       
	4


	12

	23


	ordinary


	*store

 


We use the fire hose and extiguesher although in the theatre and in coridore and in the reception room 
[image: image1114.emf]The figure below show the sprinkler distributed in the theatre
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Design of fire alarm system:-

Will use the traditional system, which will be the delivery of reagents and operating manual round-ups via a radial end resistance. And bells on a circuit other special bells.

* connections of reagents by cables(2 × 1.5) mm ²and The Bells (3 × 2.5) mm².
 
 *Distribution of reagents depending on the type and nature of occupancy and size of space
. 
* Smoke detectors are used in offices and electricity rooms. Reagent covers an area of approximately 100 m²

 * Used thermal detectors in the rooms of Boilers and diesel and kitchens. Reagent are coveralmost 49m² 

* Round-ups distribution operation of the system at hand all the way out and escape and when the stairs and corridors, so that does not exceed the distance they have to travel rights of access to it on 30 meters. 

 *Distributed and signals the alarm bells in the corridors and places of assembly.
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in the building 4 which conclude library and lectures room which has 3 floors we used elevators as shown below 

selection of elevator
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The figure show the section of elevator
Total for each story = 365.8 m2   = 4064 ft2 
Total height of building =14.6m =48.67 ft

There is three  floor in the building

Total area for building  = 3×4064 =12192 ft2 
Try the population from table 23.6 of American code

	Type of use
	Average use of office building

	population
	130 ft2/person


Population of five floor =[image: image867.png]12192
130

= 93.7 ~ 94 person




Minimum handing capacities (HC) for office building = 13% -15%

HC = 94 × (15) % = 14   person 

Try recommended elevator from table (23.8) of American code

	Car capacity
	2500 lb

	Minimum car speed (ft /min)
	350-400


 Try car passenger capacity from table (23.4) of American code

	Elevator capacity (lb)
	Maximum passenger capacity
	Normal passenger load

	2500
	17
	13


Try round trip from graph (23.21 b) of American code

	Rt (second)
	Speed (ft/min)

	86
	350 fpm

	80
	400 fpm
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  Use one elevator

	From the above solution try elevator of 350 fpm and 2500 lb
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3-6-1 HVAC Systems Introduction

HVAC) systems function is to provide healthy and comfortable interior conditions for occupants; well-designed, efficient systems do this with minimal non-renewable energy and air and water pollutant emissions. We can achieve this by use thermal insulation , passive systems such as passive solar heating and cooling, day lighting and natural ventilation to reduce the heating and cooling loads, the capital cost, running cost and the reduce  impact on the environment.
We use water-air  system in our project 
And in the theater we used fan coil unit in the accessories for the theater and for reception that takes cold water from the chiller that puts in the roof  or hot water from  boiler in the basement and convert it to hot air or cold air get out to the room through ducts to the grills and return water to chiller or boiler  

And in the hall of theater we use air handler unit (AHU)  puts in the roof besude chiller that taks water and convert it to hot or cold air passes through huge duct vertical and horizontal to the grills inside the hall and return by other duct to AHU  and the supply water come from expansion tank in the basement with 5 litre volume and it supply water to chiller with pump

Water to air systems are often used on building perimeters ,or where exterior

heat is needed more in the winter because thermal transfer or leakage from windows and doors. heat gain is also greater in the summer ,mainly because of the windows ,while interior cooling is cooled for throughout the year in almost all climates because of body heat and lighting loads. air and water are cooled at a

central HVAC plant before being distributd.
Individual zoon control with this type of system is relatively easy through the use

thermostats. Smaller duct and smaller central HVAC plant can be used.
Temperature setbacks can often keep the building water alone, saving fan energy

normally used to move air. Initial installation can be more expensive than an all

–air system ,and a second type of separate system is generally required nonperimeter

areas. 
3-6-2 Design condition:

Table.1: Outside and inside design condition:-

	        T
	Winter
	Summer

	Tin
	22
	24

	Tout
	8.7
	31

	Φ in
	50%
	50%

	Φ out
	74%
	61%

	W in
	8.9
	8.9

	W out
	5
	20.5

	T ground
	15.7
	38


The equations that will we use in calculation  

Rtotal=R1+R2+…+Rn
 QL│vent.=3.Vvent (wi –wo)
Vcirc=Qs co+Qs ven/1.2(Tcirc –Ti)
Qtotal=Qs cond+Qsvent+Qdoestic 

Qc=A.U. ∆t
 Qs│vent.=1.2.Vvent (Ti –To)
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We design heating and cooling  for the theatre
Tables  below show the conductivity for may material
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3-6-3Heating load calculation:
Heat transfer coefficient)w/m2.c):-
For the under ground walls (dess room )

Qwall under ground (dress room ):

Heat loss for basement wall  for the theatre accories (ملحقات المسرح )

Q (heat loss) = Σ Area × U × T
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=(U1A1+U2A2+U3A3+------------+U7A7 )(Tin –Tgr )

=386.1 watt 
Calculate heat transfer coefficient  (U) w/m².c:_

For the external wall above the ground

Inside face Ri=0.13 m².c/w
Out side face Ro=0.04 m².c/w

	Construction materials
	Thickness

(x)
	Thermal Conductivity(K)

	stone
	.05 m
	2.2  w/m.c

	concrete
	.3 m
	1.75 w/m.c

	Insulation
	.03 m
	.03 w/m.c

	Cement brick
	.05 m
	.9 w/m.c

	Plaster
	.03 m
	1.4 w/m.c


Rtotal=Ri+∑x/k +Ro

Rtotal =1.4 m².c/w
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U=1/R=0.7w/ m².c
For the floor  above the ground

Inside face Ri=0.17 m².c/w
Out side face Ro=0.04 m².c/w

	Construction materials
	Thickness

(x)
	Thermal Conductivity(K)

	gravel
	.2 m
	0.3  w/m.c

	Polythene foam
	.05 m
	0.047 w/m.c

	concrete
	.15 m
	1.75 w/m.c

	Sand fill
	.15 m
	0.7 w/m.c

	Tiles
	. 3 m
	1.1 w/m.c
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Rtotal=Ri+∑x/k +Ro

Rtotal =2.4 m².c/w
U=1/R=0.42w/ m².c
For the basement floor
U=0.118 w/ m².c
For the ceiling 

Inside face Ri=0.1 m².c/w
Out side face Ro=0.04 m².c/w

	Construction materials
	Thickness

(x)
	Thermal Conductivity(K)

	plaster
	.02 m
	1.4  w/m.c

	Cement block
	.24 m
	0.95 w/m.c

	 Reinforcedconcrete
	.06 m
	1.75 w/m.c

	concrete
	.05 m
	0.75 w/m.c

	Asphalt mix
	. 02 m
	0.7 w/m.c


Rtotal=Ri+∑x/k +Ro
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Rtotal =0.53 m².c/w
U=1/R=1.9w/ m².c
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For external  bearing  wall 
Inside face Ri=0.13 m².c/w
Out side face Ro=0.04 m².c/w 
	Construction materials
	Thickness

(x)
	Thermal Conductivity(K)

	stone
	.07 m
	2.2  w/m.c

	concrete
	.15 m
	1.75 w/m.c

	Insulation
	.03 m
	.03 w/m.c

	Cement brick
	.05 m
	.9 w/m.c

	Plaster
	.03 m
	1.4 w/m.c


Rtotal=Ri+∑x/k +Ro

Rtotal =1.36 m².c/w
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U=1/R=0.74w/ m².c
For internal wall 

Inside face Ri=0.13 m².c/w
Out side face Ro=0.04 m².c/w
	Construction materials
	Thickness

(x)
	Thermal Conductivity(K)

	plaster
	.02 m
	1.4  w/m.c

	Cement brick
	.12 m
	0.52 w/m.c

	insulation
	.06 m
	0.03 w/m.c


[image: image1131.wmf]Rtotal=Ri+∑x/k +Ro

Rtotal =1.1 m².c/w
U=1/R=1w/ m².c
For window with double glass 

U double glass 12 mm gap =3.4 w/ m².c
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For door 

U steel door  =5.8 w/ m².c
U wood  door  =3.5 w/ m².c
U aluminum door  =7 w/ m².c
 3-6-4 Design for heating and cooling:
1—heating calculation 

- Heating Load 
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We make HVAC calculations  for the theater in our project and for block 4 
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ACH for the theatre =3
Required ventilation = 8 (L\s)\ person

Main hall of theater :
	QL,vent
	Qs ,inf,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	hall of theater

	42978
	32178.4
	3673.333333
	3526.4
	157.5
	6.3
	 

25
	south basement wall

	 
	 
	 
	 
	912.38
	13.3
	98
	0.7
	south wall above ground

	 
	 
	 
	 
	1683.22
	13.3
	182
	0.7
	north elevation 

	 
	 
	 
	 
	1166.3
	6.3
	440.8
	0.42
	floor

	 
	 
	 
	 
	11139.02
	13.3
	440.8
	1.9
	ceiling

	 
	 
	 
	 
	863.968
	13.3
	11.2
	5.8
	door 

	48100.84
	Qtotal
 
	 
	15922.44
	Q s,cond
	 
	 


*Qs) cond     = A*U*(Ti-To)  
Such  :

A=area

U= heat transfer coefficient  (U) w/m².c
Ti=internal temperature 

To=out door temperature 
- Q south basement wall = UA*(Ti-Tg)=25*(22-15.7)=157.5watt

-Qsouth wall above the ground = U*A*(Ti-To)=0.7*98*(22-8.7)=912.4 watt

-Qnorth wall=0.7*182*(22-8.7)-(11.2)=1683 watt

-Qfloor =0.42*440.8*(22-15.7)=1166 watt

-Qceiling=1.9*440.8*(22-8.7)=11139watt

-Qdoor =5.8*11.2*(22-8.7)=863.96watt

V vent  or V inf :-
 *Required ventilation (V vent) = 8*440.8 = 3526 L/S
ACH=3 for theater

*Vinf =ACH*volume 
V inf = 3*6*440.8*10*(1000/3600) = 3673 L/s

We take Vinf = 3673 L/s
    *Qs│inf .=1.2.Vvent (Ti –To)
Qs) inf= 1.2*3673*(23-15.7) = 32178 watt

    QL│inf .=3.Vvent (wi –wo)
QL)inf = 3*3673*(Wi-Wo) = 3*3673*(8.9-5)=42978watt
Qtotal = Qs)cond + Qs) inf = 48100watt

V cir = ( Qs)cond + Qs) inf )/1.2*(Tcir – Ti)

        =  48100/1.2*(10) = 4008 L/s

M cir = 4008/4180*(10) = 0.1 kg/s
-main dress room (right) :
	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	for men dresses room (right )

	2527.2
	1892.16
	13.88888889
	216
	23.94
	6.3
	 

3.8
	east basement wall

	 
	 
	 
	 
	53.067
	13.3
	5.7
	0.7
	east over ground wall

	 
	 
	 
	 
	28.35
	6.3
	 

4.5
	south base wall

	 
	 
	 
	 
	88.445
	13.3
	9.5
	0.7
	south over ground wall

	 
	 
	 
	 
	20.0718
	6.3
	27
	0.118
	floor 

	 
	 
	 
	 
	682.29
	13.3
	27
	1.9
	ceiling

	2788.324
	Qtotal
	 
	 
	896.1638
	Q cond 
	 
	 


Qs) cond     = A*U*(Ti-To)  

- Q east basement wall = UA*(Ti-Tg)=3.8*6.3=23.94watt
-Qeast wall above the ground = U*A*(Ti-To)=0.7*5.7*(13.3)=53watt

-Qsouth basement wall=4.5*6.3=28.35watt

-Qsouth wall over ground =0.7*9.5*(22-8.7)=88.445 watt

-Qfloor=.118*27*(6.3)=20 watt
-Qceiling=1.9*27*13.3=682.3 watt
V vent  or V inf :-

V vent = 8*27 = 216 L/S
ACH=0.5 no external window or door  
V inf = 0.5*25*4*10*(1000/3600) = 13.9 L/s

We take V,vent= 216 L/s

Qs) vent= 1.2*216*(23-15.7) = 1892 watt

QL)vent = 3*216*(Wi-Wo) = 3*216*(8.9-5)   = 2527 watt

Qtotal = Qs)cond + Qs) vent = 2788watt

V cir = ( Qs)cond + Qs) inf )/1.2*(Tcir – Ti)

        =  2788/1.2*(10) = 232 L/s

	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	for men dresses room (left )

	2340
	1752
	13.88888889
	200
	20.16
	6.3
	 

3.2
	south basement wall

	 
	 
	 
	 
	67.032
	13.3
	7.2
	0.7
	south over ground wall

	 
	 
	 
	 
	28.35
	6.3
	 

4.5
	west  base wall

	 
	 
	 
	 
	69.825
	13.3
	7.5
	0.7
	west  over ground wall

	 
	 
	 
	 
	18.585
	6.3
	25
	0.118
	floor

	 
	 
	 
	 
	631.75
	13.3
	25
	1.9
	ceiling

	2587.702
	 QT
	 
	 
	835.702
	Qcond 
	 
	 


M cir = 232/4180*(10) = 0.005kg/s
	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	women dresses room (right )

	2527.2
	1892.16
	13.88888889
	216
	20.16
	6.3
	3.2
	north basement wall

	 
	 
	 
	 
	67.032
	13.3
	7.2
	0.7
	north over ground wall

	 
	 
	 
	 
	29.61
	6.3
	 
	4.7
	east over wall

	 
	 
	 
	 
	69.825
	13.3
	7.5
	0.7
	west over wall

	 
	 
	 
	 
	20.0718
	6.3
	27
	0.118
	floor

	 
	 
	 
	 
	682.29
	13.3
	27
	1.9
	ceiling

	2781.149
	 
	 
	 
	888.9888
	 
	 
	 
	 


-Kitchen:
	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	kitchen

	477.36
	357.408
	2.833333333
	40.8
	16.38
	6.3
	 

2.6
	west basement wall

	 
	 
	 
	 
	74.48
	13.3
	8
	0.7
	west over ground wall

	 
	 
	 
	 
	0.7434
	6.3
	5.1
	0.118
	floor

	 
	 
	 
	 
	108
	9
	12
	1
	internal wall

	 
	 
	 
	 
	128.877
	13.3
	5.1
	1.9
	ceiling

	 
	 
	 
	 
	328.4804
	 
	 
	 
	 

	685.8884
	 
	 
	 
	 
	 
	 
	 
	 


	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	women dresses room (left)

	2340
	1752
	13.88888889
	200
	20.16
	6.3
	 

3.2
	north basement wall

	 
	 
	 
	 
	67.032
	13.3
	7.2
	0.7
	north over ground wall

	 
	 
	 
	 
	29.61
	6.3
	 

4.7
	west basement wall

	 
	 
	 
	 
	69.825
	13.3
	7.5
	0.7
	west over wall

	 
	 
	 
	 
	18.585
	6.3
	25
	0.118
	floor

	 
	 
	 
	 
	631.75
	13.3
	25
	1.9
	ceiling

	2588.962
	 
	 
	 
	836.962
	 
	 
	 
	 


	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	waiting area

	1029.6
	770.88
	15.27777778
	88
	23.94
	6.3
	 

3.8
	west basement wall

	 
	 
	 
	 
	53.067
	13.3
	5.7
	0.7
	west over ground wall

	 
	 
	 
	 
	0.7434
	6.3
	11
	0.118
	floor

	 
	 
	 
	 
	108
	9
	12
	1
	internal wall

	 
	 
	 
	 
	277.97
	13.3
	11
	1.9
	ceiling

	 
	 
	 
	 
	463.7204
	 
	 
	 
	 

	1234.6
	 
	 
	 
	 
	 
	 
	 
	 


-waiting area
-control rooms :
	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	two control room 

	3276
	4939.2
	31.11111111
	280
	353.78
	13.3
	38
	0.7
	wall

	 
	 
	 
	 
	428.4
	9
	28
	1.7
	floor

	6149.78
	 
	 
	 
	428.4
	9
	28
	1.7
	ceiling 

	 
	 
	 
	 
	1210.58
	 
	 
	 
	 

	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	mid control room

	1579.5
	2381.4
	46
	135
	413.1
	9
	27
	1.7
	floor

	 
	 
	 
	 
	413.1
	9
	27
	1.7
	ceiling 

	3207.6
	 
	 
	 
	826.2
	 
	 
	 
	 


Reciption  :
	QL,vent
	Qs ,vent,
	V inf 
	V vent 
	Q
	∆T
	A
	U
	Reception



	7020
	10584
	66.66666667
	600
	558.6
	13.3
	60
	0.7
	east wall

	 
	 
	 
	 
	994.5
	9
	65
	1.7
	floor 

	 
	 
	 
	 
	994.5
	9
	65
	1.7
	ceiling 

	 
	 
	 
	 
	253.764
	5.7
	22
	3.5
	glass wall

	 
	 
	 
	 
	185.136
	5.7
	5.6
	5.8
	door 

	 
	 
	 
	 
	482
	5.7
	35.2
	0.7
	front south wall (entrance of theater)

	14052.5
	 
	 
	 
	3468.5
	 
	 
	 
	 


Qtotal =86 kw =15766 cfm =39 ton 

Qboiler =95 kw=43 ton cfm  

2-cooling calculation:
N32,wall group A.roof 12,with suspending ceiling,light color,

PEAK hour at 4 p.m.,june

calculate load from people

	
	people

 
	 
	
	

	QL
	Qs
	CLF
	n
	qs
	qL
	

	31350
	10617.75
	0.27
	550
	71.5
	57
	hall

	90
	44.1
	0.21
	3
	70
	30
	dress room 1

	90
	44.1
	0.21
	3
	70
	30
	dress room 2

	60
	36.4
	0.26
	2
	70
	30
	kitchen

	240
	145.6
	0.26
	8
	70
	30
	coridore

	360
	218.4
	0.26
	12
	70
	30
	setting area

	900
	1764
	0.84
	30
	70
	30
	reciption 

	180
	42
	0.1
	6
	70
	30
	control room


Such: ql = latent heat gain per person 
           qs = sensible  heat gain per person

            n= number of people
           clf =cooling load factor for people (table1-occupants )

Qs,QL =sensible and latent heat gain 

	lighting

	Q
	CLF
	w
	

	3450
	0.69
	5000
	hall

	108
	0.75
	144
	dress room 1

	108
	0.75
	144
	dress room 2

	54
	0.75
	72
	kitchen

	162
	0.75
	216
	coridore

	81
	0.75
	108
	setting area

	243
	0.75
	324
	reciption 

	162
	0.75
	216
	control room


Qs=qs*n*clf =for hall as example = 71.5*550*0.27=10617 watt 

QL=ql*n=for hall 57*550=31350watt

load from lighting
Such ;

W=lighting capacity (watt for lamp )

CLF=cooling load factor for lighting (table2-lights )

Q=net heat gain =W*CLF=as example for hall=5000*0.69=3450 watt 
load from equipments
	equipments
	 
	 

	Qs
	CLF
	qs

	6090
	0.87
	7000
	hall

	435
	0.87
	500
	dress room 1

	435
	0.87
	500
	dress room 2

	174
	0.87
	200
	kitchen

	0
	0.87
	0
	coridore

	0
	0.87
	0
	setting area

	565.5
	0.87
	650
	reciption 

	957
	0.87
	1100
	control room


Such: ql ,qs are equipment capacity 

Qs,QL =sensible and latent heat gain 

Qs=qs *clf =for hall as example = 7000*0.87=6090 watt 

load from wall
	
	 
	 
	South wall
	 
	 
	

	Qconv south wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	

	875.238
	182
	6.87
	0.65
	-2.2
	8
	hall

	61.66512
	24
	6.87
	0.65
	-2.2
	8
	dress room 1

	49.332096
	19.2
	6.87
	0.65
	-2.2
	8
	dress room 2

	0
	0
	6.87
	0.65
	-2.2
	8
	kitchen

	0
	0
	6.87
	0.65
	-2.2
	8
	coridore

	0
	0
	6.87
	0.65
	-2.2
	8
	setting area

	30.83256
	12
	6.87
	0.65
	-2.2
	8
	reciption 

	30.83256
	12
	6.87
	0.65
	-2.2
	8
	control room


	
	 
	North wall 
	 
	 
	 
	

	Qconv north wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	

	933.205
	182
	7.325
	0.65
	0.5
	6
	hall

	123.06
	24
	7.325
	0.65
	0.5
	6
	dress room 1

	98.448
	19.2
	7.325
	0.65
	0.5
	6
	dress room 2

	0
	0
	7.325
	0.65
	0.5
	6
	kitchen

	0
	0
	7.325
	0.65
	0.5
	6
	coridore

	0
	0
	7.325
	0.65
	0.5
	6
	setting area

	61.53
	12
	7.325
	0.65
	0.5
	6
	reciption 

	61.53
	12
	7.325
	0.65
	0.5
	6
	control room


	
	 
	West wall 
	 
	 
	 
	

	Q west wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	

	0
	0
	9.6
	0.65
	0
	10
	hall

	0
	0
	9.6
	0.65
	0
	10
	dress room 1

	134.4
	20
	9.6
	0.65
	0
	10
	dress room 2

	107.52
	16
	9.6
	0.65
	0
	10
	kitchen

	0
	0
	9.6
	0.65
	0
	10
	coridore

	134.4
	20
	9.6
	0.65
	0
	10
	setting area

	0
	0
	9.6
	0.65
	0
	10
	reciption 

	0
	0
	9.6
	0.65
	0
	10
	control room


	
	 
	East awll 
	 
	 
	 
	

	Qconv east wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	hall

	0
	0
	11.55
	0.65
	0
	13
	dress room 1

	97.02
	12
	11.55
	0.65
	0
	13
	dress room 2

	0
	0
	11.55
	0.65
	0
	13
	kitchen

	0
	0
	11.55
	0.65
	0
	13
	coridore

	0
	0
	11.55
	0.65
	0
	13
	setting area

	0
	0
	11.55
	0.65
	0
	13
	reciption 

	323.4
	40
	11.55
	0.65
	0
	13
	control room

	0
	0
	11.55
	0.65
	0
	13
	


*Calculate Q conv for hall as example for the south wall

-CLTD is cooling load temperature difference that we give it from table acoording to group of wall that we compute acoording to thermal capacity that equal( p*c*x ) and we find that group is (A)

Solar hour for peak hr=1600 then from table we find that cltd for the south wall =8

-LM is latitude correction factor from table (8-2 )

And for south wall for june we find that is equal -2.2 

-K for light color =0.65 

-K for medium =o.83 

-K FOR DARK =1

In our project face is light so =0.65 

-CLTD corr =(CLTD +LM )K+(25.5-Ti)+(To-29.4 )=6.87
-Q conv wall =U*A*CLTD corr =875 watt 
load from ceiling

Ceiling is in group #12 

	ceiling
	 
	

	Qceiling
	A
	hall

	11144.2905
	441
	dress room 1

	631.7625
	25
	dress room 2

	682.3035
	27
	kitchen

	151.623
	6
	coridore

	1111.902
	44
	setting area

	277.9755
	11
	reciption 

	1642.5825
	65
	control room

	707.574
	28
	


	FLOOR

 

	Q
	A

	740.88
	441

	42
	25

	45.36
	27

	8.568
	5.1

	73.92
	44

	18.48
	11

	109.2
	65

	47.04
	28

	inside walls



	Q
	A inside wall

	505.4
	76

	0
	0

	0
	0

	0
	0

	186.2
	28

	79.8
	12

	1173.25
	65

	0
	0


load from floor and internal wall
	90840 watt
Qtotal for all the theater due cooling 


We notice that cooling  load is bigger than heating  load then we design on cooling  load
-the capacity of boiler==1.1*86=95 kw=43ton 
-the capacity of chiller==101kw=47 ton cfm 
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-the capacity of air handler unit(AHU)==12395Cfm 
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*Calculate the number of diffusers (Grills) need in the theater acoording to cooling: 
	
	
	
	
	#OF DIFUSERS

	# grills 
	Vcir (cfm )
	Vcir(L/S)
	QT(watt)
	 

	27
	12395.9
	5634.5
	67614
	HALL

	1
	303.9667
	138.1666667
	1658
	DRESS ROOM1

	1
	314.05
	142.75
	1713
	DRESS ROOM 2

	1
	303.9667
	138.1666667
	1658
	DRESS ROOM 3

	1
	314.05
	142.75
	1713
	DRESS ROOM 4

	1
	109.45
	49.75
	597
	KITCHEN

	2
	359.8833
	163.5833333
	1963
	CORIDORE

	1
	216.5167
	98.41666667
	1181
	SETTING AREA

	3
	1260.967
	573.1666667
	6878
	RECIPTION 

	4
	1075.433
	488.8333333
	5866
	 THREE CONTROL ROOM 


Vcir (L/S)= ( Qs)cond + Qs) inf )/1.2*(Tcir – Ti)

(Tcir-Ti ) is between 10 -15 c we take it =10
Vcir for hall =Qtotal /1.2*10

Vcir in cfm =Vcir in( l/s )/2.2

We choose in our project diffusers(grills ) 60*60 cm that give 400 cfm or 182 L/s
And grills 30 *30 cm that give 200 cfm or 91 L/s

And for the bath door we use door grill 50 *30 cm that give 28 cfm 

-determine the #of diffusers in hall of theater as example as show in the previous table 

#grills =Vcir (cfm)/450 cfm and we find it equal 27 unit 
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Or #grills =Vcir (L/s)/182 
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Boiler selection:
Boiler capacity = 95 kw=39 ton cfm 
We use diesel fuel  boiler
c.v = 39000 kj/kg

µ = (efficiency is 80%)
volume of tank of boiler=360 litre 

use boiler 60 cm *60*150cm or 120 *120*40 cm 

[image: image1142.emf]Chimney diameter:

Mf = Q/( µ*c.v)

      = 95/(.8*39000)  = 0.0003
Mg = 25.2* Mf

       = 25.2*0.0003
       = 0.07
Ac = Mg/(ρ*v)                              ρ= 1.1 kg/m³     v = 5m/s

Ac = 0.07/(1.1*5) 

     = .0.013m²

Ac = 3.14*D²/4  then D=0.13 m =130 mm=13cm 
Pump selection:

Pipe length = 86 m

Le =86*1.5 = 129 m

 V=m' = Qtotal/(Cp∆T)

     = 129/41.86 = 3.1 L/s

From  fig 4(a) from text book

We have many selections

So we select the correct one which is :

200 pa/m < (∆p/Le)< 550 pa/m
Such select the HD3 pump as example 

    ∆p from fig 4a is 30 kpa =30000 pa  

Where 

         ∆p/Le = 30000/129 = 233pa/m
200 pa/m > 233pa/m >550 pa/m
Then  type of pump is
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(HD3)

Pipe selection :-

In our project we use steel or copper pipe for the theater  for the main pipe which links between the boiler  and chiller and from chiller to  dresses rooms and we use plastic pipe for the other pipe which goes from chiller to each fan coil unit (FCU),with diameter as shown in table  below
	D (mm)
	∆P/L
	m' (L/s)
	Q (KW)
	lines

	50
	250
	2.197802198
	92
	MAIN PIPE 

	32
	250
	0.549450549
	23
	TO AHU 

	32
	250
	0.549450549
	23
	to Fcu 2

	25
	250
	0.274725275
	11.5
	to fcu 1

	25
	250
	0.274725275
	11.5
	to fcu 3 

	25
	250
	0.274725275
	11.5
	to fcu 6

	25
	250
	0.274725275
	11.5
	to fcu 5

	20
	250
	0.143334926
	6
	to fcu 4
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Duct  selection :-
We find the duct size for the theater as in the plans 

 We calculate them as shown in the plans depending on friction loss 
=0. 65pa/m 

And the velocitywhich change according to saction of duct by using constant drop method 

We calculate the duct size by using ductulator program and the in put information we enter to the program is :

-flow rate in cfm when we use (us) unit and in (L/s) when we use metric units .

-head loss in (in.wc/100ft ) when we use (us)unit and in (pa/m )when we use metric unit 
In our project we enter the head loss =0.08 in.wc 

Or =0.65 pa/m 

We assume one of the dimension of duct and then the other dimension will compute directly 
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The figure shows the program that used in duct sizing 
[image: image878.jpg]



Duct through false ceiling 
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HVAC system for theater 


Design heating and cooling for block #4
We use water-water system  by using ciller and boiler puts on the roof and basement of theater And chiller with capacity 85 ton puts on the roof of theater

	 
	 
	 
	 
	 
	 
	 
	 
	lecture room 

	QL
	Qsen
	V inf 
	V vent 
	Qcond
	∆T
	A
	U
	 

	3182.4
	4341.12
	40.83333
	272
	482.258
	13.3
	49
	0.74
	wall

	 
	 
	 
	 
	89.964
	6.3
	34
	0.42
	floor

	 
	 
	 
	 
	406.98
	13.3
	9
	3.4
	window

	5320.322
	 Qtotal
	 
	 
	979.202
	 
	 
	 
	 


	QL
	Qsen
	V inf 
	V vent 
	Qcond
	∆T
	A
	U
	lobby for lecture room  

	1872
	2553.6
	3.166667
	160
	150.822
	6.3
	57
	0.42
	floor

	 
	 
	 
	 
	360
	9
	16
	2.5
	int wall

	2553.6
	 Qtotal
	 
	 
	510.822
	 
	 
	 
	


	QL
	Qsen
	V inf 
	V vent 
	Qcond
	∆T
	A
	U
	lecture room 

	3088.8
	4213.44
	55
	264
	291.3232
	13.3
	29.6
	0.74
	wall

	 
	 
	 
	 
	87.318
	6.3
	33
	0.42
	floor

	 
	 
	 
	 
	262.276
	13.3
	5.8
	3.4
	window

	 
	 
	 
	 
	405
	9
	18
	2.5
	int wall

	5259.357
	 Qtotal
	 
	 
	1045.917
	 
	 
	 
	


	QL
	Qsen
	V inf 
	V vent 
	Qcond
	∆T
	A
	U
	Library 

	13680
	19152
	333.3333
	1200
	984.2
	13.3
	100
	0.74
	wall

	 
	 
	 
	 
	396.9
	6.3
	150
	0.42
	floor

	 
	 
	 
	 
	2777.639
	13.3
	61.425
	3.4
	window

	23310.74
	 Qtotal
	 
	 
	4158.739
	 
	 
	 
	 


	QL
	Qsen
	V inf 
	V vent 
	Qcond
	∆T
	A
	U
	computer lab 

	10296
	14044.8
	183.3333
	880
	698.782
	13.3
	71
	0.74
	wall

	 
	 
	 
	 
	2779.7
	13.3
	110
	1.9
	ceiling

	 
	 
	 
	 
	291.06
	6.3
	110
	0.42
	floor

	 
	 
	 
	 
	495
	9
	22
	2.5
	int wall

	 
	 
	 
	 
	1944.46
	13.3
	43
	3.4
	window

	20253.8
	 Qtotal
	 
	 
	6209.002
	 
	 
	 
	 


	QL
	Qsen
	V inf 
	V vent 
	Qcond
	∆T
	A
	U
	lobby for libraray &lab 

	2632.5
	3591
	50
	225
	1137.15
	13.3
	45
	1.9
	ceiling 

	 
	 
	 
	 
	119.07
	6.3
	45
	0.42
	floor 

	 
	 
	 
	 
	265.734
	13.3
	27
	0.74
	ext wall

	 
	 
	 
	 
	253.232
	13.3
	5.6
	3.4
	wind

	 
	 
	 
	 
	215.992
	13.3
	2.8
	5.8
	ext door

	5582.178
	 Qtotal
	 
	 
	1991.178
	 
	 
	 
	 



Qtotal for block #4 from heating equal  72044 watt=33ton 
Qtotal for boiler equal 79 kw=36 ton 


	
	 
	 
	 
	 
	 
	People

 

	Qs
	Ql
	CLF
	n
	qs
	ql
	

	1764
	1710
	0.84
	30
	70
	57
	lecture room1 

	1764
	900
	0.84
	30
	70
	30
	lecture room2

	1764
	900
	0.84
	30
	70
	30
	lecture room 3

	1176
	600
	0.84
	20
	70
	30
	lobby

	705.6
	360
	0.84
	12
	70
	30
	looby

	5880
	3000
	0.84
	100
	70
	30
	library

	2352
	1200
	0.84
	40
	70
	30
	computer lab


	
	 
	 
	

	Q
	CLF
	w
	Lighting

	120.96
	0.84
	144
	lecture room1 

	120.96
	0.84
	144
	lecture room2

	120.96
	0.84
	144
	lecture room 3

	235.2
	0.84
	280
	lobby

	235.2
	0.84
	280
	looby

	332.64
	0.84
	396
	library

	268.8
	0.84
	320
	computer lab


	
	 
	 
	 equipments

 

	Q
	CLF
	qs
	

	870
	0.87
	1000
	lecture room1 

	870
	0.87
	1000
	lecture room2

	870
	0.87
	1000
	lecture room 3

	2610
	0.87
	3000
	lobby

	2610
	0.87
	3000
	looby

	2610
	0.87
	3000
	library

	3480
	0.87
	4000
	computer lab


	south west  window
	 

	Q
	convection
	heat trans
	(CLTD)corr
	CLF
	SC
	SHG
	A
	 

	699.5128
	152.32
	547.1928
	8
	0.55
	0.94
	189
	5.6
	looby 


	north east  window
	 

	Q
	convection
	heat trans
	(CLTD)corr
	CLF
	SC
	SHG
	A
	 

	439.881
	81.6
	358.281
	8
	0.33
	0.94
	385
	3
	lecture room1 

	439.881
	81.6
	358.281
	8
	0.33
	0.94
	385
	3
	lecture room2

	439.881
	81.6
	358.281
	8
	0.33
	0.94
	385
	3
	lecture room 3

	0
	0
	0
	8
	0.33
	0.94
	385
	0
	looby

	0
	0
	0
	8
	0.33
	0.94
	385
	0
	looby

	6158.334
	1142.4
	5015.934
	8
	0.33
	0.94
	385
	42
	library

	4838.691
	897.6
	3941.091
	8
	0.33
	0.94
	385
	33
	computer lab


	east window
	 

	Q
	convection
	heat
	(CLTD)corr
	CLF
	SC
	SHG
	A
	 

	1114.95
	163.2
	951.75
	8
	0.25
	0.94
	675
	6
	lecture room1 

	0
	0
	0
	0
	0
	0
	0
	0
	lecture room2

	0
	0
	0
	0
	0
	0
	0
	0
	lecture room 3

	0
	0
	0
	0
	0
	0
	0
	0
	looby

	0
	0
	0
	0
	0
	0
	0
	0
	looby

	1756.046
	257.04
	1499.006
	8
	0.25
	0.94
	675
	9.45
	library

	0
	0
	0
	0
	0
	0
	0
	0
	computer lab


	west  window
	 

	Q
	convection
	heat
	(CLTD)corr
	CLF
	SC
	SHG
	A
	 

	0
	0
	0
	0
	0
	0
	0
	0
	lecture room1 

	2333.19
	163.2
	2169.99
	8
	0.57
	0.94
	675
	6
	lecture room2

	0
	0
	0
	0
	0
	0
	0
	0
	lecture room 3

	0
	0
	0
	0
	0
	0
	0
	0
	looby

	0
	0
	0
	0
	0
	0
	0
	0
	looby

	3674.774
	257.04
	3417.734
	8
	0.57
	0.94
	675
	9.45
	library

	3674.774
	257.04
	3417.734
	8
	0.57
	0.94
	675
	9.45
	computer lab


	south wall
	 
	 
	 
	 
	 
	 

	Qnorth wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	 

	69.37326
	27
	6.87
	0.65
	-2.2
	8
	looby


	north east  wall
	 
	 
	 
	 
	 
	 

	Qnorth wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	 

	73.3
	19
	10.315
	0.65
	1.1
	10
	lecture room1 

	73.3
	19
	10.315
	0.65
	1.1
	10
	lecture room2

	65.58
	17
	10.315
	0.65
	1.1
	10
	lecture room 3

	0
	0
	0
	0
	0
	0
	looby

	0
	0
	0
	0
	0
	0
	looby

	385.8
	100
	10.315
	0.65
	1.1
	10
	library

	270
	70
	10.315
	0.65
	1.1
	10
	computer lab


	west wall
	 
	 
	 
	 
	 
	 

	Q west wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	 

	0
	0
	0
	0
	0
	0
	lecture room1 

	75.3984
	21
	9.6
	0.65
	0
	10
	lecture room2

	0
	0
	0
	0
	0
	0
	lecture room 3

	0
	0
	0
	0
	0
	0
	looby

	0
	0
	0
	0
	0
	0
	looby

	86.1696
	24
	9.6
	0.65
	0
	10
	library

	86.1696
	24
	9.6
	0.65
	0
	10
	computer lab


	east wall
	 
	 
	 
	 
	 
	 

	Qeast wall
	Awall
	(CLTD)corr
	K
	LM
	CLTD
	 

	90.7137
	21
	11.55
	0.65
	0
	13
	lecture room1 

	0
	0
	0
	0
	0
	0
	lecture room2

	0
	0
	0
	0
	0
	0
	lecture room 3

	0
	0
	0
	0
	0
	0
	looby

	0
	0
	0
	0
	0
	0
	looby

	103.6728
	24
	11.55
	0.65
	0
	13
	library

	103.6728
	24
	11.55
	0.65
	0
	13
	computer lab


	ceiling
	 
	 
	 
	 
	 
	 

	Qceiling
	A
	(CLTD)corr
	K
	LM
	CLTD
	 

	239.5643
	34
	14.865
	0.65
	1.1
	17
	lecture room1 

	239.5643
	34
	14.865
	0.65
	1.1
	17
	lecture room2

	232.5183
	33
	14.865
	0.65
	1.1
	17
	lecture room 3

	401.6226
	57
	14.865
	0.65
	1.1
	17
	looby

	317.0705
	45
	14.865
	0.65
	1.1
	17
	looby

	1056.902
	150
	14.865
	0.65
	1.1
	17
	library

	775.0611
	110
	14.865
	0.65
	1.1
	17
	computer lab


Qtotal for block #4 from cooling  equal  78328watt=14360cfm Qtotal for chiller equal 85 kw =38 ton  
**number of diffusers(Grills)

	#Grills 
	V cir (L/s )
	Qtot(cfm)
	Qtot(watt)
	room type 

	3
	1369
	622.1723
	7466.067
	lecture room1

	3
	1289
	585.8743
	7030.492
	lecture room2

	2
	896
	407.0487
	4884.584
	lecture room 3

	3
	1075
	488.4564
	5861.477
	lobby

	3
	845
	383.9892
	4607.87
	looby

	11
	4591
	2087.027
	25044.32
	library

	8
	3221
	1464.31
	17571.72
	computer lab


DUCT SIZE :-

As shown in plans 
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Figures show HVAC system for block 4


Design heating for block 3 which include gellary &work shop 
we made for this block heating only by using boiler distributes hot water (supply &return )for collector then from collector to radiators in all rooms in this block . 
Radiators 
                                           
ground floor
                                                                    first floor 
-compute heating load :
	QL(watt)
	Qs
	Vinf
	Vvent
	Q
	∆T
	A
	U
	Gellary

	14976
	20428.8
	200
	1280
	1072.778
	13.3
	109
	0.74
	ext wall

	 
	 
	 
	 
	423.36
	6.3
	160
	0.42
	floor 

	 
	 
	 
	 
	361.76
	13.3
	8
	3.4
	window

	 
	 
	 
	 
	1857.898
	 
	 
	 
	 

	22286.7
	 
	 
	 
	 
	 
	 
	 
	 


	QL
	Qs
	Vinf
	Vvent
	Q
	∆T
	A
	U
	workshop 

	4212
	5745.6
	56.25
	360
	610.204
	13.3
	62
	0.74
	ext wall

	 
	 
	 
	 
	538.65
	6.3
	45
	1.9
	ceiling

	 
	 
	 
	 
	271.32
	13.3
	6
	3.4
	window

	 
	 
	 
	 
	1420.174
	 
	 
	 
	 

	7165.774
	 
	 
	 
	 
	 
	 
	 
	 

	QL
	Qs
	Vinf
	Vvent
	Q
	∆T
	A
	U
	art room 

	3369.6
	4596.48
	45
	288
	334.628
	13.3
	34
	0.74
	ext wall

	 
	 
	 
	 
	430.92
	6.3
	36
	1.9
	ceiling

	 
	 
	 
	 
	90.44
	13.3
	2
	3.4
	window

	 
	 
	 
	 
	855.988
	 
	 
	 
	 

	5452.468
	 
	 
	 
	 
	 
	 
	 
	 


	QL
	Qs
	Vinf
	Vvent
	Q
	∆T
	A
	U
	waiting area in ground floor 

	5148
	7022.4
	68.75
	440
	221.445
	13.3
	22.5
	0.74
	ext wall

	 
	 
	 
	 
	145.53
	6.3
	55
	0.42
	floor

	 
	 
	 
	 
	366.975
	 
	 
	 
	 

	7389.375
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	



-compute the #radiators and there length  :
	length of  each radiator
	# radiator
	# section for radiator 
	m'(L/s)
	Q (kw)
	room type 

	1.17
	5
	87.61449622
	0.525561
	22
	Gellary 

	0.91
	2
	27.87733971
	0.167224
	7
	workshop 1

	0.91
	2
	27.87733971
	0.167224
	7
	workshop 2

	1.43
	1
	21.90362405
	0.13139
	5.5
	art room 

	0.91
	2
	27.87733971
	0.167224
	7
	waiting area 1

	0.78
	1
	11.54918359
	0.069279
	2.9
	waiting area 2


-choose of pipe   :
*we use (galvanized steel  pipe) with diameter 32 mm for pipe from boiler to collector

*we use (pvc pipe) with diameter 20 mm  from collector to each radiatorThe figures show distributed radiators for block 3


4-1-1 Introduction:_

  Most engineers currently calculates the lighting for particular rooms depending on the size and depending on the distribution of a particular take him into account, but say that the scientific basis of the engineer must remain a sound basis to apply what is studied at the university and non-compliance and beyond the dictates of practice. 
 We can see through the planned general location of how and where to take the electricity and telephone lines from the street and method of entry into the building properly and without any conflict with the rest of the disciplines. 
 In our project we have conducted a complete accounts for the lighting for spaces of different rooms, office, theater, office and others(all the project ) but we show calculation stips for the gallery , art room, waiting room  and theater and we put the other in tables as shown where we have determined on the basis that there is no illumination normal to the building (lighting, industrial 100%), and we choose the rooms to identify a sample of the solution manual and based on the tables and specifications of lighting we choose the amount of light intensity I luminance)) for these rooms and the same type of lamp tables, we are allowed to use as well as find the amount of glare factor ((GI allowed. 
We have the determination and the account in accordance with the world body for lighting (CIE Standard 008/E-2001). 
 A company that was dealing with: the selection of lighting units of catalogs (catalogs) Phillips International Inc., to provide dramatically and spread in most countries of the world. 

4-1-2 Specifications of lighting requirements:

Column 1: List of interior (areas) tasks or activities

Column 2: Maintained luminance (Em , lux)

Column 3: Limiting unified glare rating (UGRL)

Column 4: Minimum color rendering index (Ra)

Column 5: Remarks

Advice and footnotes are given for exceptions and special applications of the situations listed in column 1.
Table (1): The schedule of interior (areas) tasks and activities with pacification of luminance, glare limitation and colure quality:

	List of interior (area) tasks or activities
	Em

Lux
	URGL
	Ra
	Remarks

	General building area

	Entrance halls
	100
	22
	60
	

	Lounges
	150
	22
	80
	

	Stairs, escalators revelators’
	150
	25
	40
	

	Gallery
	400
	25
	60
	

	Art room
	300
	25
	60
	

	Theatres
	200
	19
	80
	

	Corridor
	150
	22
	80
	

	Offices

	Writing, typing, reading, data processing
	500
	19
	80
	

	Conference and meeting rooms
	500
	19
	80
	Lighting should be controllable

	Reception desk
	300
	22
	80
	

	Archives
	200
	25
	80
	

	Places of entertainment

	Multipurpose halls
	500
	19
	80
	

	Libraries

	Bookshelves
	200
	19
	80
	

	Reading area
	500
	19
	80
	


Tables below show the specifications for lamp that used in project  
	Low-pressure sodium lamp

	Des.
	P (W)
	(lm)
	l (mm)
	d (mm)

	LST
	35
	4800
	310
	54

	
	55   
	8000
	425
	54

	
	90  
	13500
	528
	68

	Cap:                        BY22d Lamp life 10000



	Compact fluorescent lamp

	Des.
	P (W)
	(lm)
	l (mm)
	d (mm)

	T26


	18
	1350
	590
	26

	
	30
	2400
	890
	

	
	36
	3350
	1200
	

	
	38
	4200
	1047
	

	
	58
	5200
	1500
	

	Cap: G13                   Lamp life 7000 h



	Low-voltage halogen lamp 

	Des.
	P (W)
	(lm)
	l (mm)
	d (mm)

	LST
	50
	950
	44
	12



	
	75  
	1600
	
	

	
	100  
	2500
	
	

	Cap:  GY6.35             Lamp life 2000h

	Metal halide lamp 

	Des.
	P (W)
	(lm)
	l (mm)
	d (mm)

	TC-L


	35
	2400
	84


	12

	
	70
	5200
	
	

	
	150
	12000
	
	

	
	
	

	CapG12/PG12           Lamp life 5000 h



	Compact fluorescent lamp

	Des.
	P (W)
	(lm)
	l (mm)
	d (mm)

	TC-L


	18
	1200
	225
	17

	
	24
	1800
	320
	

	
	36
	2900
	415
	

	
	40
	3500
	535
	

	
	55
	4800
	535
	

	Cap: 2G11                  Lamp life 8000 h



Table (2): height of high voltage sockets 
	Height of socket (cm) above the tile
	Room use
	No

	60
	Library and computer  rooms
	1-

	160
	Corridors
	2-

	100
	Other  room
	3-


Table (3) height of low voltage sockets 
	Height of socket (cm) above the tile
	Type of socket
	No

	50
	Telephone
	1-

	60
	Net work
	2-


4-1-3 Calculation for lamp :-

F= [image: image883.png]ExAXS
XU




 
K= [image: image885.png]axb
(a+b)xhm



 
J= [image: image887.png]
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F: Total flux in the space.

A: Area of the space.
δ : Dirty factor.

ζ : Utilization factor of luminary 

U: Room utilization factor.

K: Room index.

hp: Working surface height. 

hm: Clear distance between working surface and luminaries . 
h`: Suspending  height. 

J: Suspending ratio.

f: flux in the lamp.

n: unit of lamp.

For example we take art room and theater and gallery and waiting room :

A- Art room:


E=300 Lux

A=45.5 m^2

b=7.5m

d=6.7m

h=4m

hm=2.5m


We use class UTE (.54A+0.00T) /TC-L

[image: image889.png]



J=0

From table we find U:

U=.86


B- Gallery:

We use circular compact florescent lamp (tc-l)and metal haide  lamp

-calculation for compact florescent lamp 

E=400 Lux

A=134.2 m^2

b=9.7m

d=15.5m

h=4m

hm =1.5m                 

We use class UTE (.54A+0.00T) /TC-L with 1800 lm ,24 watt
[image: image890.png]



J=0

From table we find U:

U=1.02




-calculation for metal halide  lamp 

E=400 Lux

A=134.2 m^2

b=9.7m

d=15.5m

h=4m

hm =1.5m                 

We use class HIT lamp with flux 5200 lm 
[image: image891.png]



J=0

From table we find U:

U=1.02



C- Waiting room :


E=150 Lux

A=56.6 m^2

b=10.7m

d=5.5m

h=4m

hm =3m

We use class UTE (.50c+0.00T) /FBH15

[image: image892.png]



J=0

From table we find U:

U=.666



D- Theater:

For general lighting we used law voltage halogen lamp and metal halide lamp 

1-calculation for law voltage halogen  lamp 

E=200 Lux                                                           
A=462.7 m^2

b=21.3m

d=26m

h=5.5m

hm =4.5m


We use law voltage halogen 100 watt with flux 1700 lm  type (jc24v100w)            

[image: image894.png]


8

J=0

From table we find U:

U=1.4




2-calculation for metal halide  lamp                  

E=200 Lux                                                           
A=462.7 m^2

b=21.3m

d=26m

h=5.5m

hm =4.5m


We use metal halide lamp with flux 2400 lm /35 watt             

[image: image896.png]
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J=0

From table we find U:

U=1.4



3-calculation for maintenance lighting 

We use florescent lamp1* 36 watt ,2500 lm  

E=200 Lux                                                           
A=462.7 m^2                           
b=21.3m

d=26m

h=5.5m

hm =4.5m


We use  fluorescent (T26) with flux 2400 lm /30 watt             

[image: image898.png]


8

J=0

From table we find U:

U=1.4



We distributed it as 50 unit and there is 9 unit through false ceiling not appear in plan 
Table of calculation of lamp:
Column 1: List of interior (areas) tasks or activities

Column 2: Interior Area (m²)

Column 3: Maintained luminance (Em, lux)

Column 4: f lumen.

Column 5: number of lamp in laminar.

Column 6: number of luminaries.

Column 7: power of one lamp.
Table of lighting in all project:-

	List of interior (area) tasks or activities
	A
	E
	type
	f
	n
	N
	P 
	Pt

	BLOCK 4

	Lecture room1
	33.2
	500
	TC-L
	2900
	2
	6
	36
	432

	Lecture room2
	33.5
	500
	TC-L
	2900
	2
	6
	36
	432

	Lecture room3
	31
	500
	TC-L
	2900
	2
	6
	36
	432

	Library 
	150
	500
	TC-L
	2900
	4
	14
	36
	2016

	Waiting area
	56.5
	150
	Compact fluorescent 
	1800
	2
	8
	24
	384

	Bath room
	2
	100
	incandescent
	730
	1
	1
	60
	60

	Computer 
	33.5
	500
	TC-L
	2900
	3
	14
	36
	1512

	BLOCK 3

	Gallery
	150
	500
	Metal halide
	2400
	1
	34
	35
	1190

	Art room
	45.5
	300
	TC-L
	2900
	3
	6
	36
	648

	Workshop 1
	45.5
	300
	TC-L
	2900
	3
	6
	36
	648

	Workshop2
	45.5
	300
	TC-L
	2900
	3
	6
	36
	648

	Waiting area
	56.6
	150
	Compact fluorescent 
	1800
	2
	5
	24
	240

	Reception 
	70
	150
	T26

Circular fluorescent
	2400

1600
	1

2
	4

10
	30

32
	120

640

	BLOCK 2

	Cafeteria 
	120
	300
	Compact fluorescent 
	1800
	2
	33
	24
	1584

	Kitchens
	40
	300
	Compact fluorescent 
	1800
	2
	19
	24
	912

	Bath room
	2
	100
	incandescent
	730
	1
	1
	60
	60

	BLOCK 1

	Manager room 
	36
	500
	TC-L
	2900
	3
	8
	36
	863

	Employer room 1 
	25
	500
	TC-L
	2900
	3
	6
	36
	648

	Conference room 
	39
	500
	TC-L
	2900
	3
	8
	36
	863

	Employer room 2
	30
	500
	TC-L
	2900
	3
	4
	36
	432

	Secretary 
	15
	500
	TC-L
	2900
	3
	2
	36
	216

	Corridor 
	42
	150
	Circular fluorescent
	1600
	2
	7
	32
	448

	Bath room
	3
	100
	incandescent
	730
	1
	1
	60
	60

	THEATER

	Theater 
	462.7
	200
	Metal halide
Low hydrogen

T26
	5200

1700

2400
	1

1

1
	60

82

59
	70

100

30
	4200

8200

1770

	Control room1
	17
	500
	TC
	2900
	1
	2
	36
	72

	Control room2
	17
	500
	TC
	2900
	1
	2
	36
	72

	Control room2
	24
	500
	TC
	2900
	1
	6
	36
	216

	Waiting area
	56
	150
	TC
	2900
	2
	8
	36
	288

	Corridor
	214.5
	150
	TC
	2900
	2
	26
	36
	1872

	4- Dress room 
	80
	500
	TC
	2900
	2
	3
	36
	216

	Kitchen 
	8
	300
	TC
	2900
	3
	1
	36
	118

	Setting room  
	12
	150
	TC
	2900
	3
	3
	36
	324

	Store 
	23
	150
	TC
	2900
	3
	4
	36
	432


4-1-4 Types of lighting uses in theater:_

1- general lighting by uses low voltage halogen  lamp& metal halide  &law voltage halogen  as shown in the fig and plan 


2-maintenance lighting by uses florescent lamp put inside the false ceiling 





Maintenance lighting
3-stage lighting by uses spot light using cp60 and cp61 led's lamp (1000W )

 distributed on the lighting bridge in the hall and above stage  inside parkan device and moving head as shown in figure and plan below 





The figure show stage lighting



-



The figure show section for stage lighting
4-emergency lighting by uses TC-L lamp 




The figure show emergency  lighting lamp 
5-accessories  lighting by using TC-L lamp





The figure show lighting lamp for accessories of theater
6-decoration lighting by using metal haled lamp and led's




7-cinema showing using lcd with projector 

 
The figure show lcd projector 
Table of power and the number of socks:-.
	List of interior (area) tasks or activities first flour
	N
	P(watt)
	Pt

	Block 4

	Lecture room1
	3
	250
	750

	Lecture room2
	3
	250
	750

	Lecture room3
	3
	250
	750

	Waiting area
	5
	250
	1250

	Computer room
	36
	250
	9000

	Block 3

	Gallery
	5
	250
	1250

	Waiting area
	5
	250
	1250

	Art room
	5
	250
	1250

	Workshop 
	5

5
	250

1000
	1250

5000

	Workshop 
	5

5
	250

1000
	1250

5000

	Block 2

	Cafeteria 
	20
	250
	5000

	Kitchens
	8

4
	250

1000
	2000

4000

	Block 1

	Employer
	5
	250
	1250

	Employer 
	5
	250
	1250

	manager
	5
	250
	1250

	Conference room
	5
	250
	1250

	Secretary 
	3
	250
	750

	Theater 

	Hall+stage
	2

8
	1000

250
	2000

2000

	Control room1
	2
	1000
	2000

	Control room2
	2

2
	250

1000
	500

2000

	Control room3
	1
	  1000
	2000

	Waiting area
	5
	250
	1250

	Workshop 
	3
	250
	750

	Mechanical room 
	1
	2000
	2000

	Dress room 
	3
	250
	750

	Dress room 
	3
	250
	750

	Dress room 
	3
	250
	750

	Dress room 
	3
	250
	750

	store
	4
	250
	1000

	Setting 
	4
	250
	1000

	Kitchen 
	1
	250
	250

	Heating equipment 
	3

1

1
	1000

5000

1000
	3000

5000

1000


4-1-5 Calculation of electric load and circuit  :

5-1-5-1 Circuit braker for the power  :-

We will use 16 Amp braker 

· Block 4:

N =[image: image900.png]PtxD.FxS.F
10Ampx220




D.F=.2

S.F=1.25

N =[image: image902.png]X1.25%12000
2X1.25%12990 — 14
10Ampx220




· Block 3:

N =[image: image904.png]PtxD.FxS.F
10Ampx220




D.F=.2

S.F=1.25

N =[image: image906.png]X1.25%11000
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· block 2:

N =[image: image908.png]PtxD.FxS.F
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D.F=.2

S.F=1.25

N =[image: image910.png]X1.25%10500
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· block 1:

N =[image: image912.png]PtxD.FxS.F
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D.F=.2

S.F=1.25
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· theater:

N =[image: image916.png]PtxD.FxS.F
10Ampx220




D.F=.2
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Because the number of secondary circuit is little we use one circuit for each special socks  with 5amp and every 4 -5 socks on one circuit  with 2 amp for each 

5-1-5-2 Circuit braker for the lighting :-

We will use 10 Amp braker 

· Block 4:

N =[image: image920.png]PtxD.FxS.F
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D.F=.8

S.F=1.25
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· Block 3:

N =[image: image924.png]PtxD.FxS.F
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D.F=.8

S.F=1.25
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· block 2:
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· block 1:
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· theater:
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This number of circuit  breaker not enough so we used 70 circuit 
5-1-5-3 main current  and section of wires  :-

a-  Calculate Total Load :

1-total load on main circuit  
 Lighting current=[image: image940.png]PtxD.FXS.F
220



=0.8*1.25*32668/220=148 Amp 

Power  current =[image: image942.png]PtxD.FXS.F
220



=0.2*1.25*68000/220=77 Amp

Total load for sec circuit=lighting load +power load=225 Amp 

2-total load on barkers  
=S.F *load =1.25*225=281 Amp use 3phase SO that become 78 amp for main c.b 

b-  Calculate sections (diameters ) of wires  :

1-calculate cable load 

=load of braker *s.f =281*1.25=351 Amp  =117 amp for each phase 
2- the suitable diameter for wires
According to cable load and by using the table of the section of wires and use suitable section for every wire  we used the following diameter :_

-cable with area section 25mm² for lighting 

- cable with area section  25  mm² for power 

-main C.B 50 mm²
-Table for nominal cross sectional area of wires :_
	area(mm²)
	uses

	1.5
	Lighting

	2.5
	Power

	50
	Main cable

	1.5
	Revealing

	2.5
	Bells of reagents


-Table of uses socks :-

	Power (watt )
	Current (amp)
	Uses 
	#

	250
	2
	Normal 
	1

	1000
	16
	Special 
	2


-Table of using brakers:-
	Current(amp) 
	Uses 
	#

	10
	Lighting braker
	1

	16
	Power braker
	2

	78
	Main braker
	3

	25,30
	secondary braker
	4


-Pipes coated wires:
Wire is inserted inside the tubes, wrapped in buildings and we've been using most famous of these species are isolated pipes (PVC plastic pipes).
Table Qatar Pipes Packing:

	Diameter of pipe(inch)
	Uses
	#

	3/4
	Telephone, power , lighting
	1

	1
	The Internet with TV
	2

	1.5
	Tubes, the main high pressure
	3

	1

1.25
	Low-pressure pipes (telephone)
(TV)
	4


-Low-pressure lines:-
Are a number of telephone lines to determine the number of internal and external lines required by the nature of the needs of the building and determine the number of lines and analog Aldidjtal required and determine the required capacity divided and specifications.

4-2-1 introduction:-

Sound insulation is no less important for thermal insulation, there has been particular attention to this race, where they put the special tabulations insulation voice, which includes the values of time-frequency sound (REVERBERATION TIME) and the other tables were based on those tables, and certain laws of acoustics the significant expense of time-frequency audio(RT60) for some spaces, such as the theater .

4-2-2 Ways to treatment the noise for buildings :

1-external noise 
Means the noise generated by the source of noise from outside the building which, as in the format:
شكراً لمساهمتك في تقديم اقتراح حول الترجمة في خدمة Google للترجمة.
أعلى النموذج
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ساهم بترجمة أفضل:

[image: image948.wmf]




[image: image949.wmf]إرسال


أسفل النموذج


اللغات المتاحة للترجمة:

	
	
	
	
	
	


Voice analysis resulting from external noise
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Figure represents a blueprint for the project site and an analysis of the external source of inconvenience
From the project site with nature urban residential, the inconvenience and noise external potential will not be because factories do not exist, but because of transportation coming from the street, and through the tables of planning, the limits of noise levels balanced (Leq) over different time periods and coming from the street is the rate of (65) db. Since the general location of the project area is not densely populated and this means that the number of passing vehicles will be few. Since the STC of the wall consisting of stone, brick, concrete, relatively high, the value of NR are also high, so it does not reach the building only a few nuisance outside. This will not affect noise great location and it is important to her account, but will develop methods to reduce this problem, or even resolved, especially in the case of development of the region. However, the building will be designed at least minimal noise coming from abroad.
Ways to control external noise in the project: *
 1 - Planning methods: - 
- Action (Puffer) trees somewhat broad to protect the building from the noise. 
- Dimensions of the building from the road by 30 meters for protection from external noise in accordance with design criteria. 
 2 - address the building itself: 
  - Build the wall and the exterior of the reflective material for voice and angles reflect the sound. 
- The use of double glass. 
- Use of hollow bricks and the simplest insulation between the walls is a vacuum. 

2- The interior noise:
 Means the internal noise (In door noise) all sources of noise experienced by individuals within the buildings (both housing or other) and the various establishments, whether industrial or non-industrial.
 the fig below show the  voice analysis resulting from the internal noise in the project
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Figure represents the volume allowed in the most important spaces in the project
There are spaces in the project are very sensitive to sound (library for example) the amount of discomfort should be examined and treated , and there are spaces is a nuisance (the theater and cafeteria ) must control the amount of sound outside or even prevent it from leaving. As will be explained and detailed below
 Method  of controlling the internal noise :*
These methods will include first-class and fundamental to the work of isolation: 
- Business gaskets at the point of installing pipes in the walls to avoid the noise get into the water inside the pipes. And gaskets (rubber) vehicles in the health services to avoid the noise of water within the health services themselves. 
- To avoid noise internal spaces, people and machines are placed insulation and reflective and absorbent of sound between architectural spaces to reduce the transfer of noise from the vacuum to another. 
- You must not open the doors near each other or face to each other. 

The correct methods of isolation during implementation: 
To ensure that the transmission of sound and force through the insulation must take into account several major issues during the execution of the separation, especially when the use of polystyrene board and the pop-including: 
1 - the use of insulation materials are supported and guaranteed. 
2 - cover all the surface to be isolated foam insulation. 
3 - There are no breaks between large pieces of foam. 
4 - Cracking joints between the segments using a special adhesive tape. 
5 - cover the separation chip using special work to protect it. 

4-2-3 Standards for acoustic spaces of the project:

	نوع المكان الداخلي / أو النشاط داخل هذا المكان
	مستوى الضوضاء المسموح به
Recommended Noise Level in dB(A)

	غرف الأبحاث والمحاضرات Seminar room
	30 – 35    

	قاعات المحاضرات حتى 250 مقعد
	25 – 30 

	قاعات المؤتمرات Conference room
	30 – 35 

	قاعات السينما والموسيقى  Motion picture theaters& musical play
	35 – 45

	قاعات المطاعمRestaurants   
	35 – 45  

	المكاتب الإدارية  Administrative offices
	40 – 45 

	المكاتب العامة    General offices
	45 – 50 

	أماكن عامة داخل المبنى ( انتظار أو غيره )
	50 – 55 

	أماكن الاطلاع ( القراءة ) Reading areas    
	35 – 40 

	- أماكن انتظار السيارات بالمباني العامة Car parks areas
	55 – 65 

	غرف الكمبيوتر
	45 – 55

	المعارض والمحلات  التجارية الصغيرة Showrooms 
	45 – 50

	غرف الطباعين
	45 – 55 

	المسارح      Theaters
	40 – 45


4-2-4  acoustical design:
1- for theater :

Recommended RT60 is between (1.1-1.5) second,and the perfect between 1.2-1.4 sec

[image: image953.png]RT60=~———"=  Asabin=ZaiSi
o



 

Where:

           V = total volume in m³.

           S = total area in m².

           ά = average α

Volume of small theater = 5261 m³ (by AutoCAD)

[image: image954.png]S total = 2813 m’?




     In theater  we use the following materials:-
	Materials
	Area(m²)(Si)
	Absorption factor@1000Hz([image: image956.png]


)    

	Wall(plaster )
	96
	0.03

	Wall(parkeh wood )
	253
	0.06

	Steel (door)
	11.2
	0.05

	Wood (door)
	22.4
	0.04

	Chairs wood seats(each unequipped )
	220
	0.39

	Front wall on stage (curtain)
	90
	0.45

	glass
	16
	0.03

	Ceiling (plywood  ,3mm paneling )
	610
	0.08

	False Ceiling (fiber with wood   thickness 16 mm)
	441
	0.79

	Floor (carpet)
	441
	0.15

	Floor (tiles )
	157
	0.03

	Rare wall( Jepson board)
	341
	0.05
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=631 m²
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ok 
[image: image961.png]the recommended RT60 is between 1.1 — 1.5 second for threater
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=0.22                        

SPL( sound level) =  Lw+ 10 log [  Q/(4*π*r^2)   +(4/R)   ] .

Where:-

     Lw =sound level of speaker  = 90 db .

     Q   = directivity =  2.(assume array  speaker fixed on front wall with  30 degree angel )
      r =   distance between source and receptor .

      R=  room constant = ( Stot *ά )/  (1- ά ) =2813*0.22/(1-0.22)=793
r =[image: image966.png]JOR/16n
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=5.6 m 

DL(limited distance )=3*5.6= 17 m  ( in reality )


SPL @5.6 m = 70dB .

SPL@ 8m=   68.7 dB .

Spl @ 10 m=68 dB 

Spl @ 20 m=67 dB 

Sound level is ok .
2- for cafeteria  :
Recommended RT60 is between (0.6-1.4) second 
[image: image970.png]RT60=~———"=  Asabin=ZaiSi
o



 

Volume of cafeteria=2000m³ (by AutoCAD)
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     In cafeteria  we use the following materials:-
	Materials
	Area(m²)(Si)
	Absorption factor@1000Hz([image: image973.png]


)    

	Wall(plaster )
	643
	0.03

	Steel (door)
	8.4
	0.05

	Wood (door)
	30
	0.04

	Seats & tables ( #30)of 2.5m²
	75
	0.88

	glass
	130
	0.03

	False Ceiling
	268
	0.02

	Floor (tiles )
	414
	0.03
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=109 m²
[image: image977.png]— 0161 (1944)
RT60 — =222

=28 ¢ (06— 14)



 not ok 
We must increasing Absorptive material 
	Materials
	Area(m²)(Si)
	Absorption factor@1000Hz([image: image979.png]


)    

	Wall(plaster )
	643
	0.03

	Steel (door)
	8.4
	0.05

	Wood (door)
	30
	0.04

	Seats & tables ( #25)of 2.5m²
	62.5
	0.88

	glass
	130
	0.03

	False Ceiling
	268
	0.02

	Floor (tiles )
	414
	0.03

	Absorptive material (fiber glass board 25 mm thick)
	160
	0.9


[image: image980.png]S total = 1715 m’
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 ok 
4-2-5  Sound reinforcement  system:

In this system these items are not to rely on the direct sound, but on the hardware and electronic equipment, and there are several factors that should be taken into account in the design are indicated as:

The sound systems, electronic part is important to reach a high degree of conceptual in the spaces large. When increases the size of the room for 425 m 3 or number of seats to more than (100-150) One or the distance between the speaker and the listener more than 12 meters; must in this case the use of these systems 
•system uses in our project :  
**System that used in theater :

We used in theater  series line  array speaker system type (SR-S4L)as shown in the following picture ,that speakers put in the front of the theater above the stage in four columns each contains 4 rows of  speaker  2  column covers the side of theater and one front ,these speakers covers all the theater and the level sound of speaker is 90 db for the first raw and the above raw thay have 100 db 

  



 


Array speaker of theater
Also we used digital sound processor (dsp),and amplifierfrom type labgroupen (audio mixer )and  Microphones as shown in figures below 

           [image: image985.jpg]



                          Dsp system                                        audio mixer
The number of speaker in controls room which used distributed system in them : 

For middle control room :- 
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Al =38m²
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=3  speakers 
D = distance between speakers =2x= 2radious =4m 

For another control room :-
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A = 28m²
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=1  speaker
**System uses in cafeteria :
Has been widespread use of the system, which includes the use of a number of speakers around the top or side of the hall addressed to the listeners and all speaker covering a defined area of the vacuum or space.
Also been used to cover the angle (Angle of Coverage) the amount (ᵒ 60) note that the level of coverage for land, and ceiling height of 4meters, false ceiling is 50 cm height                                                                 

                                    Speaker fixed in ceiling
*Number of speakers for every floor in cafeteria :

Use coverage 60 degree for speaker
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m
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Area for second floor   = 133m²
[image: image1002.png]Aspace
4 coverage

Number of speaker in first floor =N =
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=7 speakers
[image: image1006.png]Aspace
4 coverage

Number of speaker in ground floor =N =
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=3 speaker

Distance between speakers =d=2x=2*2.3=4.6 m 

Distance  between speaker and wall =x=2.3 m
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For 
· The magnitude of STC(Sound Transmission Class).

masonary wall between lecture room or  library and corridor we used light weight hollow block with thickness 12 '' that give STC=51 d B + add plaster to one side that give STC =+2 db ,so the STC for that wall =53 db so this good  

	Partition type
	STC

	Slab (30 cm )
	51

	Between lectures room and corridor
	53


The magnitude of STC >50 then its ok , so there is no transmission sound (nois) from corridor and library or lecture rooms so the thickness 12 '' is ok .

CHAPTER–3--


MECHANICAL SYSTEM DESIGN

















Chapter -1-





Architectural and environmental system 




















شكل(2):التحليل البيئي للمشروع.





Chapter -2-


Design of construction Systems In the project












































Slab B: h= 25 cm





Slab A: h= 30 cm





deformed shape





Use 2 Ф14











Use 2 Ф12











Critical column  for group1 ( 30×50)








Critical column  for group 3(D=40)








Critical column  for group2 ( 30×30)








0





h=4m











Use 2 Ф14











Use 2 Ф14











Critical column in this group 25×55





Use 2 Ф12











Use 2 Ф12











=14²+21²/12=54





Shear wall1
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Mechanical system design























3-1Water Systems design:(plumping system)





Fig (1): water pressure system with storage tank








3-2 Drainage Systems design:





3-3 Design of Fire Protection:





Sprinkler





3-4 fire alarm system:





3-5 elevator design:





3-6  HVAC system:(heating ,ventilation and air conditioning)





Theater





AHU





Chiller





Diffusers 60 *60  cm 





Block #4





LOSSES FROM  HEATING 





Theater











LOSSES FROM  COOLING 











We use one boiler with pump for the theater and block 4 which include lecture rooms and library and computer lab puts in tha basement of theater with capacity 79 ton 























Block #3 





Q total  =52 kw


Capacity of boiler =78 kw 





ground floor 





First  floor 
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Electrical and acoustical system design  























Design of electrical system in project 
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LCD PROJECTORE





4-2 Design of acoustical  system in project 





Array speaker in theater plan





Array speaker in theater section





Distributed speakers for ground floor in cafeteria





Distributed speakers for first  floor in cafeteria
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