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إشراف
.

روع       ا المش ي یحتویھ ائیة الت ر الانش ع العناص ن  ھدف ھذا المشروع ھو التصمیم الانشائي لجمی ، م
.جسور واعمدة واساسات وغیرھا من العناصر الانشائیة 

ك  للحاجھ الماسھ الیھ وذتم اختیار ھذا المشروع نظرا  ي       ل رئیس ف ة لمنصب ال ز الملائم ة المراك لقل
.استقبال الوفود

بحیث یحتوي كل طابق على  العدید من ، )للطابق تقریبا٢م٢٥٠٠(ستة طوابقیتكون المشروع من 
.، الموزعة معماریا بشكل مناسبغرف الاجتماعاتالمكاتب والمخازن ت مثل الفعالیا

ة    ال الحی م     ،من الجدیر بالذكر انھ تم استخدام الكود الاردني لتحدید الاحم زلازل ت ال ال د احم ولتحدی
ي        ) (U.B.Cاستخدام  ود الامریك تخدام الك م اس د ت اطع فق میم المق ،اما بالنسبة للتحلیل النشائي وتص

(ACI_2002)،اد عل یتم الاعتم ھ س ى ان ارة ال ن الاش د م ل ىولا ب وبیة مث رامج الحاس ض الب بع
:Autocad2007, STAAD.Pro, Office2003, Strapوغیرھا.

ر    ع العناص ائي لجمی میم الانش دیم التص ى تق ادرین عل ون ق روع ان نك ام المش د اتم ع بع ن المتوق م
.الانشائیة للمبنى كاملا

Abstract

Structural Design and Details of a Palestinian
Residential

Project Team

Ahmad Jboor Iyad Halahla Mohammad Inaem
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Supervisor
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The main aim of this project is to prepare all of the structural

design and executive details of Palestinian Residential Building.

This building consists of 6 floors and it contains unlimited activities.

This building is reinforced concrete structure, and it will be designed

according to ACI-code-2002.

The project contains the structural analysis for vertical and horizontal loads

and the structural design and details for each member in the project.
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، ختلفـة  

 ، ،:

، مستعملي 

.

 ،.

 ، ، ،

 ،

.

(2.3))٢.(

Live load

(Kg/m²)
Type of areaNO.

٥٠٠Parking1

٥٠٠Restaurants2

١٥٠Roof3

٤٠٠Shops٤

٤٠٠Stairs٥

٢٥٠Offices٦
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:ل(3-3-3)

 ،

.

(4-3-3):

بنية 

لى ع. ،

 .

0.4(بقيمة  KN/m2 (.

:ل(5-3-3)

.على  

)٣.٣ (

)h(

)()KN /m²(

h>2500

500 > h > 2501000) /h-250(

1500 > h > 500(h-400) / 400
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2500 > h > 1500(h – 812.5)/ 250

)٩٥٠ (:

SL = (h-400) / 400

= (950 – 400)/ 400

= 1.38 KN /m²

:ل(6-3-3)

)(،

،

:

Uniform Building Code (U.B.C)

:للمبنى(4-3)

 ،

.

(1-4-3):

،.



الفصل الثالث 
٣

-٢٤ -

،

:

١()One way ribbed slab.(

One(مصمتة)٢ way solid slab.(

.) ١.٣(شكل 



الفصل الثالث 
٣

-٢٥ -
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(3-4-3):

: ، نقل تفي ة

––"Dropped beam "

.:

٢.)١ (.
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(4-4-3):

 ،

 ،

.للأ،
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(5-4-3):

(Shear Wall)

، ،

 ،  .

 ،

.
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(6-4-3):

، هي 

.

ع

Isolated. ،²/كغ) 5.0(

footingcombined footingStrip footing,.
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)٩.٣ (.

(8-4-3):

 . .

. لأفعال

:

١.

.ى

٢ .(3cm).
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٢.STAADPRO :.

٣ .ATIR :.

٤.Prokon :.

٥.(Office2007) :
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Chapter Four

Structural Analysis and Design

4.1 Introduction:

Concrete is the only major building material that can be delivered to the job site

in a plastic state. This unique quality makes concrete desirable as a building material

because it can be molded to virtually any form or shape.

Concrete used in most construction work is reinforced with steel. When

concrete structure members must resist extreme tensile stresses, steel supplies the

necessary strength. Steel is embedded in the concrete in the form of a mesh, or

roughened or twisted bars. A bond forms between the steel and the concrete, and

stresses can be transferred between both components.

In this project, all of design calculation for all structural members would be

made upon the structural system which was chosen in the previous chapter.

So, in this project, there are two types of slabs: Two way solid slab, one way

ribbed slab and one way solid slabs. They would be analyzed and designed by using

finite element method of design, with aid of a computer program called "ATIR- Soft

ware " to find the internal forces, deflections and moments for ribbed slabs and by

using the previous program and "STAAD PRO 2004" program to find the internal

forces, deflections and moments for two way solid slab, and then handle calculation

would be made to find the required steel for all members.

The design strength provided by a member, it is connections to other members,

and its cross – sections in terms of flexure, and load, shear, and torsion is taken as the

nominal strength calculated in accordance with the requirements and assumptions of

ACI-code.

NOTE:

MPafc 30' For circular section but for rectangular ( MPafc 248.*30'  )
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4.2 Factored loads:

The factored loads on which the structural analysis and deign is based for our

project members, is determined as follows:

LLLDqu .6.1.2.1 

4.3 Slabs thickness calculation

4.3.1 Determinations of thickness for one way ribbed slab:-

The structure may be exposed to different loads such as dead and live loads. The

value of the load depends on the structure type and the intended use.

The overall depth must satisfy ACI Table (9.5.a):

For rib (R11) in the ground floor as shown in figure (4.1).

Fig (4.1): rib (11) in the ground floor.

Spans from left to right for one way rib slab:

L/18.5 = 629/18.5 =34cm. (Control) ……………………….. ACI-318-02 (9.5.a)

L/21 = 595/21 = 28.3 cm.

4.4 load calculation:

One -way ribbed slab

For the one way ribbed slab, the total dead load to be used in the analysis and design is

calculated as follows:
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Fig. (4.2) one way ribbed slab

Calculation of the total dead load for one way ribbed slab shown in the following table:

Table (4.1): calculation of the total dead load for one-way rib slab

No Parts of Rib Calculation Result Unit

1. Rib 0.12*..27*25 0.81 KN/m

2. Top Slab 0.08*0.52*25 1.04 KN/m

3. Plaster 0.03*0.52*22 0.343 KN/m

4. Hollow Block 0.4*0.27*10 1.08 KN/m

5. Sand Fill 0.07*0.52*17 0.62 KN/m

6. Tile 0.03*0.52*22 0.343 KN/m

7. morter 0.03*.52*22 0.343 KN/m

4.60 KN/m
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Nominal Total Dead Load:

D.L.total =0.81+1.04+0.343+1.08+0.62+0.343+0.343= 4.6 KN/m of rib.

L.L = 5*0.52 = 2.6KN/m.

Factored D.L = 1.2*4.6 = 5.52 KN/m.

Factored L.L = 1.6*2.6 = 4.16 KN/m.
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4.5 Design of Topping:

No Parts of Rib Calculation Result Unit

1. Topping 0.08*25 2 KN/m2

2. Plaster 0.03*22 0.66 KN/m2

3. Hollow Block 0.27*10 2.7 KN/m2

4. Tiles + Sand 2*1 2 KN/m2

5. Morter .03*22 0.66 KN/m2

8.02 KN/m2

Table (4.2): calculation of the total dead load for topping

qu = (1.2*8.02+1.6*5) = 17.62 KN/m2.
For 1m strip qu = 16.62 KN/m.
Assume slab fixed at supported points (ribs):

..397.0

12/52.0*62.17
12

* 2
2

mKN

lq
Mu u





Mpafc 2430*8.0' 

6
*'42.0

2bh
fcMn 

= 0.42 '24 * mKN.2.2
6

80*1000 2

 .

..397.021.1*

..21.12.2*55.0*

mKNMuMn

mKNMn







No structural reinforcement is needed. Therefore, shrinkage and temperature

reinforcement must be provided.

For the shrinkage and temperature reinforcement:

0018.0

.1/44.18*100*0018.0** 2 mcmhbAs  

Use 1Ф10/25 cm (4Ф10/1m), with As 3.14cm2/1m both directions.
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R 1 2

R 1 1

B 1 2 B 1 2 B 1 2

B 1 3

B 1 3

B 1 3

B 1 3

B
2
7

B
2
7

B
2
7

B
2
7

B
2
7

B 1 0 B 1 0

B 1 1 B 1 1

B

B 1 0B 1 0B 1 0

B
B

B
B

B
B

B
B

B

B

4.6 Design of Rib (11):

Fig. (4.3) Rib location.

By using ATIR program we get the envelope moment diagram as the

Following values :-

Fig. (4.4) spans length of rib (11).
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Fig. (4.5) Moment diagram of rib (11) (kN.m).

Fig. (4.6)Shear diagram of rib (11) (KN).

4.6.1 Design for positive moment for rib (11):

This design for 5.28 m spans,

Effective flange width ( Eb ) according to ACI-code 8.10.2:

Eb for T-section is the smallest of the following:

Eb = L / 4 = 5.28 / 4 = 132 cm
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Eb = 12 + 16 t = 12 + 16 (8) = 140 cm

Eb = C / C spacing = 52 cm ……………..control

>> use Mu max. Positive for all spans = 29.9 kN.m

Mn = 29.9 / 0.9 = 33.23 kN.m = 3.32 ton.m

>> determine whether the rib will act as rectangular or T-section:

For a = t = 8cm

C = 0.85 cf * t * Eb

= 0.85 (24) (8) (52) = 848.64 KN

d = h – cover – Ф/2 = 35 – 2 – 1.2/2 = 32.4 cm

Mn = T or C (d – 0.5 a) = 848.6 (32.4 – 0.5 (8))/100 = 241 KN.m

Mn available = 241 KN.m > Mn required = 33.23 KN.m

Design as a rectangular with Eb = 52 cm

        )1.5.10(....................
4.1

4min 


 ACIdbw
fy

dbw
fy

cf
As

       4.3212
410

4.1
4.3212

4104

24
min As

36.116.1min As ………….the larger is control

2
min 36.1 cmAs 

m =
'*85.0 fc

fy
=

24*85.0

410
= 20.1

Rn =
2* db

Mn
=

2

6

)0.324(*520

10*23.33
= 0.61 Mpa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
1.20

1
(1 -

410

)61.0)(1.20(2
1 ) = 0.0015

As = 0.0015 (52) (32.4) = 2.52 2cm > 2
min 52.1 cmAs  .

# of bars = As/ As bar = 2.52/2.0 = 1.3 * Note AФ16 = 2.0 cm²

Select bottom bars 2 Ф 16 mm. Total As= 4.00 2cm .



4Chapter Four

-٤١ -

 Check for yielding:

Tension = compression

As * fy = 0.85 * cf * b * a

005.0051.0

051.0003.0
11.18

11.18324

11.18
85.0

4.15

4.15

*52.0*24*85.0410*10*0.2*2

1

4













s

s

mm
a

x

mma

a







Ok

4.6.2 Design for negative moment for rib (11):

Maximum negative moment is Mu = 37.2 kN.m

Mn = 37.2 / 0.9 = 41.33 kN.m

Design of T- section for negative moment as rectangular section with (b = bw).

        )1.5.10(....................
4.1

4min 


 ACIdbw
fy

dbw
fy

cf
As

       4.3212
410

4.1
4.3212

4104

24
min As

36.116.1min As ………….the larger is control

2
min 36.1 cmAs 

m =
'*85.0 fc

fy
=

24*85.0

410
= 20.1

Rn =
2* db

Mn
=

2

5

)4.32(*12

10*33.41
= 3.28 Mpa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
1.20

1
(1 -

410

)28.3)(1.20(2
1 ) = 0.0087

As = 0.0087 (12) (32.4) = 3.38 2cm
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3.38 2cm > 2
min 36.1 cmAs 

# of bars = As/ As bar = 3.38/2.0096 = 2 bars * Note AФ16 = 2.0096 cm²

Select 2 Ф 16 mm . Total As provided = 4.02 cm².

 Check for yielding

Tension = compression

As * fy = 0.85 * cf * b * a

005.00093.0

003.0
2.79

2.79324

2.79
85.0

3.67

3.67

*12.0*24*85.0410*10*02.4

1

4













s

s

mm
a

x

mma

a







Ok

4.6.3 Design shear for Rib (rib11):

Ф Vc =  Ф *
6

'fc
bw * d

= 0.75 *
6

24
120 * 324

= 23.81 KN

Ф Vsmin = 0.75 (
3

1
) * bw * d =0 .75*(

3

1
)*12*32.4/10 = 9.7 KN.

Ф Vsmin = 9.7

Vu =34.4 KN                       (From shear Envelope)

Ф Vc + Ф Vsmin ≤ Vu ≤ Ф Vc + Ф *
3

'fc
bw * d

33.51< 34.4 ≤ (47.62)

So categories (4) satisfy:

Minimum shear reinforcement required, so;

S =
Vs

dfyAv


 ***

=
310*7.9

324*410*57.1*75.0
= 161.25 cm
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S = d/2 = 32.4/2 = 16.2 cm.

S ≤ 60 cm.

Use S = 15 cm

Then use Ф 10 @ 15 cm.

Fig(4.7) Rib section
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4.7 Design of Beam (B١٠):

Fig. (4.8) spans length of Beam (١٠).

Fig. (4.9) Moment diagram of Beam (١٠) (kN.m).

Fig. (4.10)Shear diagram of Beam (١٠) (KN).
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4.7.1 Design for positive moment:

cmd

cmTcmhcmbcmb fwf

75.52
2

5.2
11460

35,60,30,60





Mu = 265 KN .m

Mn =


Mu
=

9.0

265
= 294.4 KN .m

Assume that aT f 

)2/(***85.0 hffcf fdhbfMn 

= 0.85*24*0.6*0.3٥ (0.5٢٧٥-0.1٧5) * 310

= ١٥١٠.١١ KN.m



Mu
< fMn

>> Section behaves as a rectangular.

Rn =
2* db

Mn

Rn =
2

6

)5.527(*600

10*4.294 

= 1.76 Mpa

m =
'*85.0 fc

fy
=

24*85.0

410
= ٢٠.١

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
1.20

1
(1 -

410

)76.1)(1.20(2
1 ) = 0.0045

A req = ρ * b * d = 0.00٤5 * 60 * ٥٢.٧٥ = 14.2cm²

Use Ф 20 >> # of bar =
14.3

2.14
= 4.5

Then we select (5) bar Ф 20 27.1514.3*5 cmprovidedAs 
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 Check for yielding in bottom

Tension = Compression:

And not least than 0.004 >>> singly reinforcement.

4.7.2 Design for negative moment:

cmd

cmTcmhcmbcmb fwf

75.52
2

5.2
11460

35,60,30,60





Mu = 407.1KN .m

Mn =


Mu
=

9.0

1.407
= 452.33 KN .m



Mu
< fMn

>> Section behaves as a rectangular.

Rn =
2* db

Mn

       

okcmAscmAs

cmAs

controliserlthecmcmAs

As

ACIdbw
fy

dbw
fy

cf
As

required 












2
min

2

2
min

22
min

min

min

4.55.14

4.5

arg.........72.44.5

)5.527)(300(
410

4.1
)5.527)(300(

)410(4

24

)1.5.10(....................
4.1

4

ok

mm
a

x

mmma

a

abfcfyA

s

s

s













005.0022.0

003.0*
85.61

85.615.527

85.61
85.0

58.52

58.520525.0

*600*24*85.0410*314*5

***85.0*

1

\






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Rn =
2

6

)5.527(*300

10*33.452 

= 5.41 Mpa

m =
'*85.0 fc

fy
=

24*85.0

410
= ٢٠.١

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
1.20

1
(1 -

410

)41.5)(1.20(2
1 ) = 0.015

A req = ρ * b * d = 0.015 *30*5٢.75 = 23.70cm²

Use Ф ٣٢ >> # of bar =
03.8

7.23
= ٢.9

Then we select (٣) bar Ф ٣٢ 209.2403.8*3 cmprovidedAs 

 Check for yielding in topping:

Tension = Compression

ok

mm
a

x

mmma

a

abfcfyA

s

s

s













005.00053.0

003.0*
7.189

7.1895.527

7.189
85.0

3.161

3.1611613.0

*300*24*85.0410*803*3

***85.0*

1

\







And not least than 0.004 >>> singly reinforcement.
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4.7.3 Design shear of Beam:

Ф Vc = Ф *
6

'fc
bw * d

= 0.75 *
6

24
30 * 5٢.75*100/1000

= ٩٧ KN

Ф Vsmin = 0.75 (
3

1
) * bw * d =0 .75*(

3

1
)*30*5٢.75/10 = ٣٩.٥٦ KN.

Ф Vsmin=
16

1
* bw * d==

16

1
* 52.75 * 30=98.9KN

Ф Vsmin = ٣٩.٥٦ (control)

Ф Vc +   Ф *
3

'fc
bw * d=97+193.8=290.8KN

Ф Vc + 2 Ф *
3

'fc
bw * d=97+387.6=484.6KN

Vu = 338 KN                       (From shear Envelope)

Ф Vc + Ф *
3

'fc
bw * d ≤ Vu ≤ Ф Vc +   Ф *2

3

'fc
bw * d

290.8< 338 ≤ 484.6

So categories (5) satisfy:

Req. Vs = Vu- Ф Vc

Req. Vs =338-97

Req. Vs =241KN

Use 2. 10 with area of steel=157mm2

S =
Vs

dfyAv


 ***

=
310*241

5.527*410*157*75.0
= 10.56 cm

S = d/4 = 52.75/4 = 13.18 cm.

S ≤ 60 cm.

Use S = 10 cm

Then we use Ф 10 @ 10 cm.
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Fig (4.11) Beam section
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4.8 Design of One-way solid slab:

4.8.1 Determination of thickness and load calculation:

cmhSelect

cm
L

h

35

26
20

520

20




Load Calculation

mKN
Lqu

Mu

mKNqu

mKNLL

mKNLD

.5.62
8

2.5*5.18

8

*

/5.180.5*6.175.8*2.1

/0.5.

/75.835.0*25.

22

2

2

2









4.8.2 Design for positive moment:

d=35-4-1=30cm.

Mpa
bd

Mn
Rn

mKN
Mu

Mn

77.0
)300)(1000(

5.69

.5.69
9.0

5.62

9.0

22




m =
'*85.0 fc

fy
=

24*85.0

412
= 20.2

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
2.20

1
(1 -

412

)551.0)(2.20(2
1 ) = 0.0019

A req = ρ * b * d = 0.0019 *100*30 =5.7cm²/m

OKmcmAscmSelect

mcmAs

mcm
Fy

dbfc
As

thanLessNot

mcm
Fy

db
As

mcmhbAs

req

Shrinkage

...../3.1110@121

/41.77.5*3.1*3.1

/0.9
412

300*1000*24*25.0**'*25.0

/2.10
412

300*1000*4.1**4.1

/3.635*100*0018.00018.0

2

2

2
.min

2
min

2












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4.8.3 Check for Strain:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s

........005.0031.0

003.0*
6.2

6.230

6.2
85.0

26.2

26.2

*100*24*85.0412*2.11

***85.0*

1

\



















Fig (4.12) one way solid

4.8.4 Shrinkage & Temperature Reinforcement in top layer:

OKmcmAscmSelect

mcmAs

hbAs

ovided ......../85.710@101

/3.635*100*0018.0

**0018.0

2
Pr

2









4.8.5Development length of the bars:

b
c

y
d d

f

f
L  

'2

.0.420.1111
242

412
cmLd  Use: dL =50cm.

4.9 Design of Two Way Solid Slab:

4.9.1 Determination of Thickness:

wayTow

Ly

Ly

mLx

mLy








0.28.1
35.4

8.7

35.4

8.7

Fig (4.13) tow way solid
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From Table (9-5(C)) in ACI318-2008 code, the minimum thickness of the tow way

solid slab is to be determined by the following equation:

okcmincm

cmhSelect

mh

mLn

inthanlessNot

Ln
h

.....55.12525

25

224.0
33

4.7

4.72.02.08.7

5
33min











Where Ln is the length of clear span in the long direction.

4.9.2 Determination of Loads:

mKNqudirectionYXinStripmFor

mKNqu

qu

mKNLS

mkNLD

/6.7&1

/6.7

0.1*6.15*2.1

/1.

/525*2.0.

2

2

2










mKN
KAx

lxqu
Ax

mKN
KAy

lxqu
Ay

stripmmKN
Kfy

lxqu
Muy

stripmmKN
Kfx

lxqu
Mux

KAy

KAx

Kfy

Kfx

then
Lx

Ly
TableFrom

y

x

y

x

/05.17
94.1

35.4*6.7*

/15.11
97.2

35.4*6.7*

1/.93.1*
77

35.4*6.7
*

*

1/.2.605.1*
4.24

35.4*6.7
*

*

03.1

05.1

97.2

94.1

77

4.24

:8.1....

22

22

























4.9.3  Design of Shear:

quirediforcementShearNo

VuVc

dbfcVc

VnVc

ReRe

05.170.98.

160*1000*24*75.0*
6

1
**'*75.0*

6

1
*

*














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4.9.4 Design of Reinforcement:

d=25-3-1.0=21 cm.

Mux = 6.2 KN.m

Muy = 1.93 KN.m

In x-direction.

Mpa
db

Mnx
Rn

mKNMnx

fc

fy
m

156.0
210*1000

10*9.6

*

.9.6
9.0

2.6

6.19
24*85.0

400

*85.0

2

6

2

'







mcmAs

fy

mRn

m

req /83.021*100*0004.0

0004.0)
400

156.0*6.19*2
11(*

6.19

1

)
2

11(
1

2









)

mcmdb
fy

fc
As /4.6

400

210*1000*2425.0
**

'25.0 2
min 

But not less than

mcmAs

mcm
fy

dbw
As

req /1.183.0*3.1*3.1

/35.7
400

210*1000*4.1**4.1

2
.

2
2

min





mcmAscmSelect

mcmAs

ovided

Shrinkage

/652.5
20

1304.1*100
20@121

/5.425*100*0018.0

2
Pr

2







In y-direction.

mcmAscmSelect ovided /652.520@121 2
Pr 

4.9.5 Check for Strain:

Tension = Compression



4Chapter Four

-٥٤ -

yieldsSteel

cm
a

x

cma

a

abfcfyA

s

s

s













005.00451.0

003.0*
31.1

31.10.21

31.1
85.0

11.1

11.1

*100*24*85.0412*652.5

*'**85.0*

1







4.9.6 Development length of the bars:

b
c

y
d d

f

f
L  

'2

4.9.7Shrinkage & Temperature Reinforcement in Top :

mcmhbAsShrinkage /5.425*100*0018.0**0018.0 2
252.425@121 cmAscmSelect provided 

Fig.(4.14): Details of Two Solid Slab

cmLd

cmLd

50

.99.482.1111
242

412




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(4.10) Design of Stairs:

(4.10.1) loads of landing :

1. H- plate = (0.04) (22)  (23/30  = 0.675 kN/m2

2. V- plate = (0.03) (22)  (17.5/30) = 0.385 kN/m2

3. Concrete plat = (0.15) (25) / cos(30.3) = 4.34 kN/m2

4. Steps = (0.175/2) (25) = 2.188 kN/m2

5. H- mortar = (0.03) (25) = 0.75 kN/m2

6. V-mortar = (0.03) (25)(17.5/30) = 0.44 KN/m2

7. Plaster = (0.03) (22) /cos(30.3) = 0.764 kN/m2

D= 9.54 KN/m2

L = 5 KN/ m2

Factored load:

qu = 1.2 DL + 1.6 LL.

qu = 1.2 (9.54) + 1.6 (5) = 19.5 KN/ m.

qu = 19.5KN/m

for 1m strip:

Fig.(4-15 ) loads of stairs
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qu = 19.5KN/m

2

Lq
BA




KNBA 25.29
2

35.19





Mu max= 29.25(0.4+1.5)-19.5*1.5*(1.5/2)

Mu max = 33.64 KN.m

d= 15-2-1=12 cm

(4.10.2) Design of shear :

φ.Vc> Vu

φ.Vc =0.75*(1/6)*√fc-*b*d

= 0.75*(1/6)* √24*1000*120

= 73.5KN

φ.Vc> Vu

73.5> 25.25

No shear reinforcement is required.

(4.10.3) Design Moment :

Mu= 33.64KN.m

Mn= 33.64/0.9=37.38KN.m

6.19
24*85.0

400

*85.0 '


fc

fy
m

Mpa
db

Mn
Rn 6.2

)120(*1000

1038.37

* 2

6

2





)
2

11(
1

fy

mRn

m


007.0)
400

)6.2)(6.19(2
11(

6.19

1


db=As

cm8.4=121000.007=As  2/m

)1.5.10(....................
))((4.1))((25.0

min 


ACI
fy

dbw

fy

dbwfc
As
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)1.5.10(....................
400

)120)(1000(4.1

400

)120)(1000(2425.0
min  ACIAs

controllarger.the…………2.467.3min As

2
min 2.4 cmAs 

As > Asmin……….ok

So select Ф12/15 cm

9.04cm².=providedAs

(4.10.4) Design of secondary reinforcement :

As required for shrinkage and temperature:

As = 0.0018*100*15= 2.7 cm2/m

Check for As= (1/5)*8.4=1.68 cm2/m

As required=2.7 cm2/m

So select Ф8/15 cm

(4.10.5) Design of Landing :

 Loading :

DL slab=25*0.15=3.75 KN/m2

DL tiles=0.04*22=0.88KN/m2

DL plaster = 0.03*22 =0.66 KN/m2

DL= 5.3KN/m2

For 1m strip DL = 5.3 KN/m+9.54KN/m

DL =14.84KN/m

LL = 5 KN/m

qu = 1.2 DL + 1.6 LL.

qu = 1.2 (14.84) + 1.6 (5) = 30.8 KN/ m.

qu = 30.8 KN/m

 Design of shear :
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φ.Vc> Vu

φ.Vc =0.75*(1/6)*√fc-*b*d

= 0.75*(1/6)* √24*1000*120

= 73.5KN

φ.Vc> Vu

73.5 KN> 61.6 KN

No shear reinforcement is required.

 Design Moment :

8

2Lqu
Mu




mKNMu .6.61
8

48.30 2






mKN
Mu

Mn .44.68
9.0

6.61

9.0


6.19
24*85.0

400

*85.0 '


fc

fy
m

Mpa
db

Mn
Rn 75.4

)120(*1000

1044.68

* 2

6

2





)
2

11(
1

fy

mRn

m


014.0)
400

)75.4)(6.19(2
11(

6.19

1


db=As

cm16.8=121000.014=As  2/m

)1.5.10(....................
))((4.1))((25.0

min 


ACI
fy

dbw

fy

dbwfc
As

)1.5.10(....................
400

)120)(1000(4.1

400

)120)(1000(2425.0
min  ACIAs

controllarger.the…………2.467.3min As

2
min 2.4 cmAs  As > Asmin……….ok

So select Ф16/15 cm

17cm².=providedAs
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 Design of secondary reinforcement:

As required for shrinkage and temperature:

As = 0.0018*100*15= 2.7 cm2/m

Check for As= (1/5)*16.8=3.36 cm2/m

As required=3.36 cm2/m

So select Ф8/15 cm

Additional 4 Ф 16 must be added at the edge of landing.

(4.11)Design of column:

4.11.1 Design of Short column (C03 - Ground Floor):

4.11.1.1 Design of Longitudinal Reinforcement:

Select column (C03) in the ground floor for design.

%3

2.2769
65.0

1800

1800







gUse

KNp

KNp

reqn

u



)]'*85.0('*85.0[**8.0 fcfygfcAgPn  

.9.1088

)]24*85.0412(*03.024*85.0[**8.0102.2769
2

.

3

cmAg

Ag

req 

 

okcmimumcm

okcmcmAgcmcmUse

.....25.dimmin30

..9.108812004030 22




To find ρ required for Ag = 1200 cm2

The same equation can be applied as follows:

)]'*85.0('*85.0[**8.0 fcfygfcAgPn  

okcmAscmAsSelect

cmAs

reqov

req

....7.2644.29...256

7.261200*0223.0

0223.0

)]24*85.0412(*24*85.0[*1200*8.0102.2769

2
.

2
.Pr

2
.

3






 






Check if the column is short or long
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A

I
gyrationofradiusR

framebracedforKfactorlengtheffectiveK

lengthunbracedportedActualunL

ACI
M

M

r

Lk

u

u






















:

)1(:

)(sup:

21210................40)1234(
.

2

1

I: Moment of inertia

A: Cross sectional area of the column

4.11.1.2 Design of the Tie Reinforcement:

cmuse

cmensionLeastSpacing

cmdiameterbartiedSpacing

cmdiameterbaralLongitudindSpacing

t

b

20@10

40dim.

.480.148)..(48

.405.216)..(16







But the spacing between ties must be reduced by the factor of 0.67 in above and below

the slab by a length which must be grater than the long dimension of the column as

follows:

Long diminution for the column = 40 cm

Spacing between ties = 0.67 * 20 = 13.4 cm

So, 50 cm below the slab and 50 cm above the slab must the ties be every 10 cm

ColumnShort
r

Lk

mLu

k

mr

h
h

hb

bh

A

I
r

hbA

tiongularrecfor
bh

I

u
















3425
120.0

5.3*1.

0.3

0.1

12.04.0*3.0

*3.0
12**12

*

sectan....
12

2

23

3
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Fig.(4.16): Detail Of Column.

4.11.2 Design of long column(C 5):

4.11.2.1 Design Of Longitudinal Reinforcement:

Select column (C05) for design.

Pu = 1800 KN

Pn = 1800/(0..65) = 2769 KN

%5.1g
 
 

2
Pr

2

16004040

1326

)24*85.0400(*015.024*85.0*8.02769

)'85.0('*85.0*8.0

cmAgcmXSelect

cmAg

Ag

fcfygfcAgPn

ovided 




 

Lu = 7.0m
M1&M2 =1
K=1 , According to ACI 318-2008 (10.10.6.3) The effective length factor, k, shall
be permitted to be taken as 1.0.

Coloumnlong

ACI
M

M

r

klu







2233.58
4.0*3.0

7*1

)2.12.10(...............
2

1
1234
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Check slenderness limit:

10033.58 
r

klu

Slenderness limit not exceeded.

19.5
)2390*75.0/1800(1
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)1210.(2008318...............0.1
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2

1
4.06.0

.39.2
)7*0.1(
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
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  
  

2
.

2
Pr

66

max

4006.492510

180085.2486

10*4200*400)10*)4000160000(24*85.0*8.065.0

)210.(2008318.................)('*85.0*8.0.

.

cmAscmAsSelect

OkKNKN

EqACIAfAAfcPn

PPCheck

reqovided
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



















4.11.2.2 Design of the Tie Reinforcement:

cmUse

cmensionLeastSpacing

cmdiameterbartiedSpacing

cmdiameterbaralLongitudindSpacing

t

b

20@101

30dim.

.480.148)..(48

.405.216)..(16







Fig.(4.17): Detail Of long Column.
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²

² ²

4.12 Design of Basement wall:

Fig.(4.18): Basement wall moment Diagram

4.12.1 Load Calculation:

When Φ= 30,ً γ = 18KN/m3 & K= 0.5
e0 = K* γ*H

= 0.5*18*6.0 = 54 KN/m2

e0p= K*P
=0.5*5=2.5KN/m2

4.12.2 Thickness Calculation:
M max = 44 KN.m
Assume 01.0max5.0  

cmhselect

mmh

mmd
bd

Mn
Rn

MpamfyRn

fc

Fy
m

20

1551030115

115
70.3*1000*9.0

10*44

70.3)01.0*2.20*5.01(*412*01.0)5.01(*

2.20
24*85.0

412

'85.0

6

2












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4.12.3 Wall Design:

Positive  moment:

Mu= 44 KN.m

.
2

2

.Pr

2

2

6

10
4

6.1*
*

20

100
20@141

1/816*100*005.0
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Check for minimum As
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For horizontal reinforcement

Use shrinkage and temperature reinforcement

mcmAsmcmAscmUse

mcmhbAs

reqov

Shrinkage

/6.3/925.3
4

0.1*
*

20

100
20@10

/6.320*100*0018.0**0018.0

2
.

2
2

.Pr

2








Check for yielding:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s












005.0017.0

003.0*
37.2

37.216

37.2
85.0

02.2

02.2

*100*24*85.0412*10

***85.0*

1

\






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²

² ²

4.13 Design of strip footing:

4.13.1 Depth of footing.

hp=(0.1 to 0.2)*H

hp= 0.1*6.7=67cm…………..select hp=70cm

4.13.2 Width of footing.

ea=ka*γ*H

=0.5*18*6.7=60.3KN/m2

eap= ka*p

=0.7*5=3.5KN/m2

Wwall=0.2*6.7*25=33.5KN/m

Wfooting=0.4*L*25

Wearth=γ*h*(L/2-0.1)

Over turning moment:

M0=30KN.m

Standing Moment: Fig.(4.19) load calculation for strip footing

Ms=Ww*L/2+Wf*L/2+Wearth*((L/2-0.1)*0.5+0.1+L/2)

Ms/ M0 ≥2

Select L=1.5m

So….Wf=15KN/m……………Wearth=78.12KN/m

4.13.3 Determine reinforcement for moment strength:

Pnet=1.2(15+15.5)+1.6*(78.12)

=162Kn/m

Mu = (Pnet)
2

(
widthwallwidthfooting 

) *(
4

widthwallwidthfooting 
)

= 162(0.65)*(0.325)

= 34.22 KN.m

Required Rn =
2

6

**

10*

db

Mu



Required Rn = 329.0
340*1000*9.0

10*22.34
2

6


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m =
'*85.0 fc

fy
=

24*85.0

412
= 20.2

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
2.20

1
(1 -

412

)329.0)(2.20(2
1 ) = 0.0000805

Areq = ρ * b * d = 0.000805 * 100 * 67 = 5.4 cm²

Amin= cm²32.20670*1000*
412

25*25.0


Not Less than

1.3*Asreq=1.3*5.4=7.0

As=7.0

As(shrinkage & temperature)=0.0018*70*100=7.2cm2

As=7.2cm2

Use  14 @20 cm                                      As provided = 7.7 cm2

4.13.4 Development length of main reinforcement:

cmLd

Ld

barsFor

da
fc

fy
Ld b

3015.57

4.1*1*1*1
242

400

14

...
'2











Available Ld = 30  Required Ld = 57.15 cm.

So a standard hook of (20 cm ) must be used to provide Ld.

4.13.5 Design of dowels bars:

As  minreq = 0.0012 * 100 * 34 = 4.08cm2

Use  12@25 cm
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? ? (2m)

?

?

? (2m)

?

OK

cmLd

Ld

barsFor

da
fc

fy
Ld b









3099.48

2.1*1*1*1
242

412

14

...
'2





4.13.6 Design for secondary reinforcement:

As min = 0.0018 * 100* 40 = 7.2cm2

Use  14@20cm

Fig.(4.20) Strip footing details
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4.14 Design of Isolated footing:

Once the ultimate column or load is determined, the proper footing can be designed.

The following subsections describe the analysis and design of footing (F 3) :

4.14.1 Load Calculation:

From Column :

Service dead load (D.L) = 600 KN

Service live load (L.L) = 300 KN.

Total service load = 600 + 300 = 900 KN

Factored load = 1.2 * D.L + 1.6 * L.L

= 1.2*300 + 1.6* 600

= 1200 KN

Soil weight = 18 KN/m3

Soil depth = 1.0 m

Column geometry 30*40 cm

Allowable soil pressure = 400 KN/m2

KnPu

SwCwPuPu

KnSw

KnCw

KnPu

T

T

2.135154*2.172*2.11200

*2.1*2.1

0.541*3*18

7224*4.0*3.0*25

1200









Total service load = 900+ 72 + 54 =1026 KN

Where :

Cw: Column weight

Sw: Soil weight

Pu: Factored load from the column

PuT: Total load on foundation

4.14.2 Design of Footing Area:

To determine the required footing area, the total service load will be used

Allowable soil pressure = 400 KN/m²

Area (A) = Total service load / Soil Pressure

= 1026 KN / 400 KN/m²

= 2.56 m2
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Try 1.60m * 1.60m   Area = 2.56m2 > Required Area = 2.56 m2

For the design of the renforce concrete member, factored load must be used :

Pu = 1200 KN

OKmKNmKN
A

Pu

ovided
Actual ....../560400*4.1/75.468

56.2

1200 22

Pr



4.14.3 Determine the depth of footing based on shear strength:

Assume h = hmin = 40 cm ….. d = 40-7-1 = 32 cm

 Check for one way shear strength

KNVuKNVc

KnVc

dbfcVc

KNVu

Bd
aL

Vu

md
a

d
a

atSectionCritical

w

Foundation
Foundation

360313.

313320*1600*24*
6

1
*75.0.

)**'*
6

1
.(.

2106.1*)52.0
2

6.1
(*75.468

*)
2

(
2

*

52.032.0
2

4.0

2

2















 













The Foundation Depth must be increased

Select h = 50 cm ….d = 42 cm

Check for one way shear

Safe

KnVuKnVc

KnVc

dbfcVc

KNVu

md
a

w












1355.411.

5.411420*1600*24*
6

1
*75.0.

)**'*
6

1
.(.

1356.1*)62.0
2

6.1
(*75.468

62.042.0
2

4.0

2







 Check for two way shear action (punching)

The punching shear strength is the smallest value of the following equations:
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dbfV oc
c

c















2
1

6

1
..

dbf
db

V oc
o

s
c










 2

/12

1
..




dbfV occ


3

1
.. 

Where:

33.1
30

40

)(

)(


bWidthColumn

aLengthColumn
C

ob = Perimeter of critical section taken at (d/2) from the loaded area

mbadbo 08.33.0*24.0*242.0*4224 

s = 40              for interior column

KndbfV oc
c

C 2021420*3080*24*
33.1

2
1*

6

75.02
1

6

1
.. 






 














Kndbf
db

V oc
o

s
C 3014420*3080*24*

08.3

42.0*40
*

12

75.0
2

/12

1
.. 





















KndbfV ocC 1617420*3080*24*
3

75.0

3

1
..  

 
satisfiedKnVuKnVc

KNVu

tioncriticalofareaFR

FRPuVu

ControlKnV

C

C

bub

bC

C

........11231617.

1123)42.04.0(*)42.03.0(*4001360

sec*

.....1617.
















4.14.4 Check transfer of load at base of column:

2.1591.1123

2.15911000/)]400*300(*24*85.0[*65.0.

)85.0.(.






PnPuBut

KnPn

AgcfPn






 Dowels are not required for load transfer.

But use the minimum reinforcement of dowels:

.Re
2

Pr

2
min

78.6

126

640*30*005.0*005.0

qovided AscmAs

Select

cmAgAs





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9? 16 @17 mm

9? 16 @17 mm

4.14.5 Design for Bending Moment:

At section A-A

Fig.(4.21) isolated footing details

mKnMu .2.1623.0*)6.1*6.0(*4.563 

Try to design it by Plain concrete

SatisfiedNot

mKNMn

Mn

MuMn

......44.752.162

.44.75

6

)500(*1600
*24*42.0*55.0

2















Using Reinforced Concrete.

mKNMn .2.180
9.0

2.162


Rn = Mpa
bd

Mn
637.0

4201600

100.180
2

6

2







1.20
24*85.0

412

*85.0 '


fc

fy
m










 


yf

Rnm

m

2
11

1

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? 10 @200 mm

9? 16 L=2.45m
1? 16 @170 mm

9? 16 L=2.45m
1? 16 @170 mm

okcmcmAsSelect

cmAsAs

cmhbAs

cmAscmAs

AsAs

cm
Fy

db
As

thanlessNot

cm
Fy

dbfc
As

AsCheck

cmdbAs

ovided

req

Shrinkage

req

req

q

.....4.1418....169

71.13*3.1

4.1450*160*0018.0**0018.0

8.2271.1355.10*3.1*3.1

8.22
412

420*1600*4.1**4.1

97.19
412

420*1600*24*25.0**'*25.0

55.1042*160*00157.0**

00157.0
412

637.01.202
11

1.20

1

22
Pr

2
.

2

2
min

2

min

2
min

2
min

min

2
.Re
























 








Fig.(4.22) Isolated footing details
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4.14.6 Check for Strain:

Tension = Compression

OK

a
x

mma

a

abfcfyAs

s

s

..........005.0039.0

003.0*
7.29

7.29420

7.29
85.0

3.25

1

3.25

*1600*24*85.0412*2010

*'**85.0*



















4.15  Design of combined footing

Footing for the column C11 & C11

C11 : 75*60 ……D.L = 4000 KN , L.L = 2000 KN

Pu =1.2*4000+1.6*2000 = 8000 KN

C11 : 75*60 ……D.L = 4000 KN , L.L = 2000 KN

Pu = 1.2*4000+1.6*2000 = 8000KN

4.15.1 Determination of the footing dimentions

Allowable soil pressure = 400 KN/m2

KnPu

SwCwPuPu

KnSw

KnCw

KnPu

T

T

16621180*2.15.337*2.116000

*2.1*2.1

1801*10*18

5.337)6.0*75.060.0*75(.*15*25

1600080008000









Total service load = 4000+2000+4000+2000 + 337.5+180 = 12517.5 KN

Where :

Cw: Column weight

Sw: Soil weight

Pu: Factored load from the column

PuT: Total load on foundation

Distance between the two columns is 4.0 m center to center
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OKmKNmKn

mAgselect

Foun

m
FR

A

centerCfrommX

X

PositionFR

KnFR

Length

req

...../700500*4.1/500
32

16000

320.48

4.4)2.0.2(*2.

32
500

16000

110.2

0.4*8000*16000

1600080008000

22

2

2
.


















4.15.2 Determination of the foundation depth

Assume h = 70 cm ….. d = 70-7-1 =62 cm

 Check for one way shear strength

KNVuKNVc

KnVc

dbfcVc

KNVu

Bd
aL

Vu

md
a

d
a

atSectionCritical

w

Foundation
Foundation

19606.1518.

7.1518620*4000*24*
6

1
*75.0.

)**'*
6

1
.(.

19600.4*)92.09.1(*500

*)
2

(
2

*

92.062.0
2

6.0

2

2















 













The Foundation Depth must be increased

Select h = 95 cm ….d = 87 cm

Check for one way shear

Safe

KnVuKnVc

KnVc

dbfcVc

KNVu

md
a

w












14602131.

0.2131870*4000*24*
6

1
*75.0.

)**'*
6

1
.(.

14600.4*)17.19.1(*500

17.187.0
2

6.0

2






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 Check for two way shear action (punching)

The punching shear strength is the smallest value of the following equations:

dbfV oc
c

c















2
1

6

1
..

dbf
db

V oc
o

s
c










 2

/12

1
..




dbfV occ


3

1
.. 

Where:

2.1
60

75

)(

)(


bWidthColumn

aLengthColumn
C

ob = Perimeter of critical section taken at (d/2) from the loaded area

mbadbo 18.66.0*275.0*287.0*4224 

40s ……. for interior column

KndbfV oc
c

C 8780870*6180*24*
2.1

2
1*

6

75.02
1

6

1
.. 






 














Kndbf
db

V oc
o

s
C 15129870*6180*24*

1.7

87.0*75
*

12

75.0
2

/12

1
.. 





















KndbfV ocC 6585870*6180*24*
3

75.0

3

1
..  

 
satisfiedKnVuVc

KNVu

tioncriticalofareaFR

FRPuVu

ControlKnV

C

C

bub

bC

C

........65306585.

6530)87.06.0(*)87.06.0(*5008000

sec*

.....6585.















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4.15.3 Design for Bending Moment:

 Bottom reinforcement

At section A-A

mmKnMu /.1.76255.0*)0.1*86.1(*745 

mKNMn .8.846
9.0

1.762


Mpa
bd

Mn
Rn 02.1

9001000

108.846
2

6

2







2.20
24*85.0

412

*85.0 '


fc

fy
m










 


yf

Rnm

m

2
11

1
 Fig.(4.23) combined footing details

okmcmmcmAscmSelect

mcmAs

cmhbAs

cmAscmAs

AsAs

cm
Fy

db
As

thanlessNot

cm
Fy

dbfc
As

AsCheck

cmdbAs

ovided

Shrinkage

req

req

q

...../30/4.31....10/20

/16

2.1690*100*0018.0**0018.0

31301.23*3.1*3.1

31
412

900*1000*4.1**4.1

27
412

90*100*24*25.0**'*25.0

1.2390*100*0025.0**

0025.0
412

02.12.202
11

6.19

1

22
Pr

2

2

2
min

2

min

2
min

2
min

min

2
.Re
























 








Use cm15/10 for shrinkage

In Short length

mcmAscmSelect

cmAsAs

prov

Shrinkage

/7.15
20

14.3*100
.....20@20

4.1480*100*0018.0

2
.

2






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? 10 @200 mm

80?20 L=4.80m

1?20 @120 mm

80?20 L=5.5m

1?20@120 mm

.7

Fig.(4.24) Combined footing details
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4.16 Design of Shear Wall:

4.16.1 Calculation of Loads:

KNW

KNW

KNW

KNW

KNW

W

KNW

AreaLlAreaDlW

forroof

oorforthiedfl

ondfloorfor

oorforfirstfl

loorforgroundf

oorbasementflfor

tfloorforbasemen

flooronefor

6.366

9.25284

9.21884

9.25284

9.2528425*5*1369.5493000*84.8*35.0

9.19656

9.1965675*1312*25*3.0*)7.8*7.4(3000*84.8*35.0

25.0***

sec

)1(

)2(





















4.16.2 Calculation of shear force on shear walls:

From Uniform Building Code 1997 (UBC):

Z=0.3    zone "3"

R= 5.5

I=1

Ca = 0.3

Cv = 0.3

hn=27.6

Ct = 0.02

Where:

Z=Seismic zone factor as given in table 16-1.

R= numerical coefficient representative of the inherent over strength and global

ductility capacity of lateral force resisting systems, as set in Table 16-N or 16-P.

I= importance factor given in table 16-K.

Ca = seismic coefficient, as set forth in Table 16-Q.

Ct = numerical coefficient given in section 1630.2.2.

Cv = seismic coefficient, as set forth in Table 16-R.

hi, hn, hx = height in feet (m) above the base to level i , n or x, respectively.
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Eq…. 30-8 (UBC)

 

ControlWWW
TR

ICv
V

T

.....07.0*
58.0*5.5

1*24.0

.

.

58.025.270488.0

1

4/3





KNVTF

ControlKNWV

t 5.3904.9619*58.0*07.0**07.0

....9619137420*07.0*07.0





Floor W(KN) V(KN) H(M) Ft(KN) (V-Ft) (W*H) Fx

Roof 366.9 9619.4 27.25 390.5 9228.9 9998.0 36

Third 25284.9 9619.4 25.0 390.5 9228.9 632122.5 2277.4

Second 21884.9 9619.4 20 390.5 9228.9 437698 1576.9

First 25284.9 9619.4 16 390.5 9228.9 404558.4 1457.6

Ground 25284.9 9619.4 11 390.5 9228.9 278133.9 1002.1

Basement(-

1)

19656.9 9619.4 6 390.5 9228.9 117941.4 424.9

Basement(-

2)

19656.9 9619.4 3 390.5 9228.9 58970.7 212.4

137420 2561547.4

Table(4.3) Calculation of the total Fx.

51509.0*4.212.

%9*




Vugr

FxVu

Floor Fx Vu Mu

Roof 36 38.38 86.35

Third 2277.4 243.35 1303.1

Second 1576.9 385.3 2844.3

First 1457.6 516.4 5426.3

Ground 1002.1 606.64 8460.3

Basement(-1) 424.9 644.88 10780.4

Basement(-2) 212.4 664.0 13172.4

Table (4.4) Moment & Shear Values

  4/3

hC nt
T 
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4.16.3 Design of shear wall:

Fc = 25.5 MPa

Fy = 410 MPa

t=20 cm .shear wall thickness

Lw = 4.8 m .shear wall width

hw=28.45m.story height

4.16.3.1 Design of the Horizontal reinforcement:

- internal forces & moments:

  KNVuFx 40815

Design it by using Reinforced concrete

KNVuVn

KNVu

3.88575.0/

0.664




Design of shear

layersincccmuse

cmcmcmselectedS

SreqcmSSelect

mmS
S

mm
S

Av

cmAswithselect

mmhS

mm
Lw

S

mmh
S

Avh

m
dFy

Vs

S

Av

KN

VcVnVs

KNdhfcVc

mLwd

2,,)/(40@122....

9660402

2.45.402.....

45225.0
2

226

15.05.0
2

226.2....122...........

600200*3*32

9605/4800
5

2

5.0200*0025.0*0025.0
2

15.0
3840*410

10*9.238

*2

9.23837.6463.885

1

37.6463840*200*5.25
6

1
**'*

6

1

84.38.4*8.0*8.0

3









































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4.16.3.2 Design of the Vertical reinforcement:

sideAtcmhbAs

lw

hw

req

h

h











220.45100*20*00592.0**

0.2

)0025.010*48.3)(
700

30
5.2(5.00025.0

92.520*100/)
15

100
*785.0*2(

)0025.0)(5.2(050025.0

2

min

3
min

min











Select 2Ф 12 @ 40cm. in tow layer

4.16.3.3 Design of moment:

Mn = 10780.4 KN.m

m
Lw

C 067.1
5.4

8.4

5.4









Cw=C-0.1*Lw=1.067-0.1*4.8=0.587m

Cw=
0.2

C
=

0.2

587.0
=0.293m

Select Cw=0.60m>0,293m

Asv=
1s

Lw
*Asv=

4.0

8.4
*2.26=27.12cm2

06.0
)*(*****85.02

1





FyAshLwfcLw

Z



)
1

1(***5.0**9.0
Lw

zLwAsFyMu 

= )06.01(*4800*2712*5.0*410*9.0  =2257.6

Mudesign =10780.4-2257.6=8523KN.m

Ast=Mn/((fy*(Lw-Cw))=8523*
6

10 /4200*410=5499.4mm2

Astmax.=0.08*20*60=96cm2>54.99cm2

Ф25=4.91cm2

Select14 Ф25 with As=68.74>54.99
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? (2.0m)

?

?

? (2.0m)

? (2.0m)

? V. R

? .H.Rـ

?

?

  Insulated Layer  Insulated Layer

? V. R

? .H.Rـ

? (2.0m)

? (2.0m)

? V. R

? .H.Rـ

Fig.(4.25): Details of shear wall
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4.17Design of Matt Foundation:

Fig.(4.26): Details of matt foundation

4.17.1 Load calculations:

Dwal=0.2*25*25*1.0 = 125 KN/m

Elevator = 40 KN

Shear.

Dead load from ribbed slab = 40 KN/m

Live load from ribbed slab = 20 KN/m

qu = 1.2 *( 40+70+40) + 1.6 * 20 = 212 KN/m

Pu = 212 * 7.7 = 1633 KN

4.17.2 Calculation Of The Required Area Of Footing ( Approximate Solution ):

PuR = 5093 KN.

okmmAreaselect

mAreq
Areq

Areq

Pu

.........3.7164*4...

3.7.............400*4.1
5093

400*4.1

22

2






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4.17.4 Design of shear

OKKNPuKNVc

mKNPu

KNVc

dbwfcVc

cmd

...........3481240.

/1240

1240405*5000*24*
6

1
*75.0.

**'*
6

1
*75.0.

5.40115.750

max
















4.17.5 Design of bending moment

By using the StaadPro.2006 software to analyze the foundation, the moment result is

as in the following chart:

Fig.(4.27) Moment in X-direction
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Fig.(4.28) Moment in Y-direction

4.17.5.1 Design In X-directions:

h = 50 cm

d= 50 – 7.5 – 1 - 1 = 40.5cm.

Fy = 412 Mpa.

fc' = 24 Mpa

Design of positive moment

22
2

2

2

2
min

2
min

2

2

6

2

4.124.13
4

6.1*
*

15

100
15@16

..........4.12

2.740*100*0018.0**0018.0&

7.13
412

405*1000*4.1

4.12
412

5.40*1000*2425.0

5.6331*100*01.0**

01.
412

43.6*1.20*2
11

1.20

1..2
11

1

1.20
'85.0

43.6
405*1000

10*5.1055

.

.5.1055
9.0

950

.950

cmAscmAscmSelect

ControlcmAs

cmhbetemperaturShrinkage

cmAs

cmAs

cmdbAs

fy

Rnm

m

fc

fy
m

Mpa
db

Mn
Rn

mKN
Mu

Mn

mKNMuve

req

req

X
























































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40Ø25 L=4.0m
1Ø25@100 mm

40Ø20 L=4.0m
1Ø20@100 mm

Ø V. R

Ø ?H.R.

Ø V. R

Ø ?H.R.

4.17.5.2 Design In Y-directions:

Design of positive moment

22
2

2

2

2
min

2
min

2

2

6

2

4.125.24
4

6.1*
*

15

100
10@25

...........12

2.740*100*0018.0**0018.0&

67.13
412

405*1000*4.1

12
412

405*1000*2425.0

4.7431*100*024.0**

024.0
412

68.7*1.20*2
11

1.20

1..2
11

1

1.20
'85.0

68.7
405*1000

10*1260

.

.1260
9.0

1134

.1134

cmAscmAscmSelect

ControlmAs

cmhbetemperaturShrinkage

cmAs

cmAs

cmdbAs

fy

Rnm

m

fc

fy
m

Mpa
db

Mn
Rn

mKN
Mu

Mn

mKNMuve

req

req

























































Fig.(4.29) Mat foundation details
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لخامسالفصل ا

النتائج  والتوصیات

:مقدمة) ١-٥(

ور      ن الام ر م ى الكثی د ال د  ، في ھذا المشروع  تم الحصول على مخططات معماریة تفتق بع

ر      ى مق املة  لمبن ائیة الش دراسة جمیع المتطلبات تم اعداد المخططات المعماریة والمخططات الإنش

.الرئاسة الفلسطینیة

ویقدم ھذا التقریر ، شائیة بشكل مفصل ودقیق وواضح لتسھیل عملیةالبناءوتم اعداد المخططات الان

.شرحا لجمیع خطوات التصمیم المعماریة والانشائیة للمبنى

:النتائج و التوصیات)٢-٥(
:ھناك بعض التوصیات التي یجب أخذھا بعین الاعتبار  عند تنفیذ ھذا المشروع 

ام .١ ات والتص ب المخطط ى  حس ذ المبن ب تنفی ن  یج ن م دد ممك ل ع ا باق م تجھیزھ ي ت یم الت

یلات       ذ التفص اء تنفی أ أثن ول أي خط اري او حص ر المعم ر المظھ ى لا یتغی رات حت التغی

.الانشائیة

ا      .٢ م اعتمادھ ي ت یم الت ن الق ف ع ع تختل ي الموق ة ف ات الترب یم فحوص اف ان ق م اكتش اذا ت

میم الاساس ادة تص ة اع تم عملی ب ان ت ع    وخاصة بعد اعمال الحفر یج كل یتناسب م ات بش

.القیم الجدیدة للتربة

.تصمیم المبنى من حیث الانارة والتمدیدات الكھربائیة.٣

.تصمیم المبنى من ناحیة میكانیكیة تشمل التمدیدات الصحیة.٤

.تحدید تكلفة المبنى بشكل تقدیري.٥
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Basement Floor Plan  (DIMENSION)

Basement Floor Plan  (DIMENSION) (-1)

 (-2)

Basement Floor Plan (-1)

Basement Floor Plan (-2) ( FURNITURE)

Chapter 6

Appendix A

Project Drawings
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Appendix B

Project Drawings
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