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را   ھ وذ   تم اختیار ھذا المشروع نظ ھ الی ھ الماس ن   للحاج ل م ك للتقلی كل     ل ھ بش ازن الموزع عدد المخ
من ازمھ المركبات في الى عدم الكفائھ المعماریھ في المنطقھ والتقلیلمدینة رام االله مما یؤديیشوه 

.لك لوجود مواقف للسیارات داخل المشروعالشوارع وذ
ة  ر یتكون المشروع من اربع ابق عش ا  ٢م٢٧٠٠(ط ابق تقریب ى       ، )للط ابق عل ل ط وي ك ث یحت بحی

ل   رف الالعالعدید من الفعالیات مث اعم وغ ازن والمط ب والمخ كل    ابالمكات ا بش ة معماری ، الموزع
.مناسب

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)، ی ھ س ى ان ارة ال ن الاش د م اد علولا ب ل ىتم الاعتم 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
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Eng.Khaleel Karamh

The main aim of this project is to prepare all of the structural design and

executive details of a multi story building in Ramalla city.

This building consists of 17 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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مـع  ، ، 
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 ،
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(2-3):

ية

، لإ، 

.عليه

،لأحمال

ACI)-٢٠٠٢(،(U.B.C)فسي

  .
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(3-3):

، ليتحملها

.

.، ها، مختلفةلمبنى لأحمالي

(1-3-3):

 ،

،

.،ة

)1.3 (١:

Quality Density

(KN/m³)
MaterialNO.

22Tiles1

16Sand2

25Reinforced concrete3

6Eitong block4

22Plaster5

٢٢Mortar6

.م ١٩٩٠، طبعة الأولى ال، كودة الأحمال والقوى الأردنیة ، حسن عكور ، داود جبحي _  ١
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، ختلفـة  

 ، ،:

، مستعملي 

.

 ،.

 ، ، ،

 ،

.

(2.3))٢.(

Live load

(Kg/m²)
Type of areaNO.

٥٠٠Parking1

٥٠٠Restaurants2

١٥٠Roof3

٤٠٠Shops٤

٤٠٠Stairs٥

٢٥٠Offices٦

.م ١٩٩٠، الطبعة الأولى ، كودة الأحمال والقوى الأردنیة ، حسن عكور ، داود جبحي _  ٢
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 ،

.

(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



الفصل الثالث 
٣

-٣٧ -

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)

 ،

.
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،.
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(Shear Wall)
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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. 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 (R02) in the 14th floor as shown in figure (4.1).

Fig (4.1): rib (02) in the 14th floor.

Spans from left to right for one way rib slab:

L/18.5 = 640/18.5 =34.6 cm.

L/18.5 = 650/18.5 =35.1cm.

L/18.5 = 680/18.5 = 36.7 cm. (Control) ……………………….. ACI-318-02 (9.5.a)

L/21 = 680/21 = 32.4 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*.29*25 0.87 KN/m

2. Top Slab 0.08*0.62*25 1.24 KN/m

3. Plaster 0.02*0.62*22 0.2728 KN/m

4. Eitong Block 0.5*0.29*6 0.87 KN/m

5. Sand Fill 0.1*0.62*18 1.116 KN/m

6. Tile 0.03*0.62*22 0.4278 KN/m

7. Partitions 1*0.62 0.62 KN/m

5.42 KN/m
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Nominal Total Dead Load:

D.L.total = 1.24+0.87+1.116+0.4278+0.2728+0.87+0.62 = 5.42 KN/m of rib.

L.L = 5*0.62 = 3.1KN/m.

Factored D.L = 1.2*5.42 = 6.5 KN/m.

Factored L.L = 1.6*3.1 = 5 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 0.02*22 .44 KN/m2

3. Eitong Block 0.29*6 1.74 KN/m2

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

5. Partitions 1*1 1 KN/m2

7.18 KN/m2

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

qu = (1.2*7.18+1.6*5) = 16.62 KN/m2.
For 1m strip qu = 16.62 KN/m.
Assume slab fixed at supported points (ribs):

..35.0

12/5.0*62.16
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

 .

..35.021.1*

..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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4.6 Design of Rib (02):

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 (02).
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Fig. (4.5) Moment diagram of rib (02) (kN.m).

Fig. (4.6)Shear diagram of rib (02) (KN).

4.6.1 Design for positive moment for rib (02):

This design for 6.5 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 = 6.5 / 4 = 162.5 cm

Eb = 12 + 16 t = 12 + 16 (8) = 140 cm

Eb = C / C spacing = 62 cm ……………..control

>> use Mu max. Positive for all spans = 42.5 kN.m

Mn = 42.5 / 0.9 = 47.2 kN.m = 4.72 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) (62) = 1011.84 KN

d = h – cover – Ф/2 = 37 – 2 – 1.2/2 = 34.4 cm

Mn = T or C (d – 0.5 a) = 1011.84 (34.4 – 0.5 (8))/100 = 308 KN.m

Mn available = 308 KN.m > Mn required = 47.2 KN.m

Design as a rectangular with Eb = 62 cm
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        )1.5.10(....................
4.1

4min 


 ACIdbw
fy

dbw
fy

cf
As

       4.3312
400

4.1
4.3412

4004

24
min As

44.13.1min As ………….the larger is control

2
min 44.1 cmAs 

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

Rn =
2* db

Mn
=

2

6

)4.334(*620

10*2.47
= 0.643 Mpa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)643.0)(6.19(2
1 ) = 0.00163

As = 0.00163 (62) (34.4) = 3.41 2cm > 2
min 52.1 cmAs  .

# of bars = As/ As bar = 3.41/2.0 = 1.7 * Note AФ16 = 2.0 cm²

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

 Check for yielding:

Tension = compression

As * fy = 0.85 * cf * b * a

005.0066.0

066.0003.0
82.14

82.14344

82.14
85.0

6.12

6.12

*62.0*24*85.0400*10*0.2*2

1

4













s

s

mm
a

x

mma

a







Ok
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4.6.2 Design for negative moment for rib (02):

Maximum negative moment is Mu = 54.2 kN.m

Mn = 54.2 / 0.9 = 60.22 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

       4.3312
400

4.1
4.3412

4004

24
min As

44.13.1min As ………….the larger is control

2
min 44.1 cmAs 

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

Rn =
2* db

Mn
=

2

5

)4.33(*12

10*22.60
= 4.24 Mpa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)24.4)(6.19(2
1 ) = 0.012

As = 0.012 (12) (33.4) = 4.95 2cm

4.95 2cm > 2
min 44.1 cmAs 

# of bars = As/ As bar = 4.95/2.54 = 2 bars * Note AФ18 = 2.54 cm²

Select 2 Ф 18 mm . Total As provided = 5.08 cm².

 Check for yielding

Tension = compression

As * fy = 0.85 * cf * b * a

005.00076.0

003.0
65.97

65.97344

65.97
85.0

83

83

*12.0*24*85.0400*10*54.2*2

1

4













s

s

mm
a

x

mma

a







Ok
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4.6.3 Design shear for Rib (rib02):

Ф Vc =  Ф *
6

'fc
bw * d

= 0.75 *
6

24
0.12 * 34.4*100/1000

= 25.27 KN

Ф Vsmin = 0.75 (
3

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

3

1
)*12*34.4/10 = 10.32 KN.

Ф Vsmin = 10.32

Vu = 41 KN                       (From shear Envelope)

Ф Vc + Ф Vsmin ≤ Vu ≤ Ф Vc + Ф *
3

'fc
bw * d

25.27< 41 ≤ (25.27+10.32)

So categories (4) satisfy:

Minimum shear reinforcement required, so;

S =
Vs

dfyAv


 ***

=
310*32.10

344*400*57.1*75.0
= 157 cm

S = d/2 = 34.4/2 = 17.2 cm.

S ≤ 60 cm.

Use S = 10 cm 6

Then use Ф 10 @ 10 cm.

Fig(4.7) Rib section.
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4.7 Design of Beam (B04):

Fig. (4.8) spans length of Beam (04).

Fig. (4.9) Moment diagram of Beam (04) (kN.m).

Fig. (4.10)Shear diagram of Beam (04) (KN).
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4.7.1 Design for positive moment:

cmd

cmTcmhcmbcmb fwf

75.59
2

5.2
11467

37,67,30,60





Mu = 269.2 KN .m

Mn =


Mu
=

9.0

2.269
= 299.11 KN .m

Assume that aT f 

)2/(***85.0 hffcf fdhbfMn 

= 0.85*24*0.6*0.37 (0.5975-0.185) * 310

= 1868.13 KN.m



Mu
< fMn

>> Section behaves as a rectangular.

Rn =
2* db

Mn

Rn =
2

6

)5.597(*6.0

10*11.299 

= 1.39 Mpa

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)39.1)(6.19(2
1 ) = 0.0036

A req = ρ * b * d = 0.0036 * 60 * 59.75 = 12.906cm²

Use Ф 20 >> # of bar =
14.3

906.12
= 4.11

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

75.59
2

5.2
11460

37,67,30,60





Mu = 344.6 KN .m

Mn =


Mu
=

9.0

6.344
= 382.88 KN .m



Mu
< fMn

>> Section behaves as a rectangular.

Rn =
2* db

Mn

Rn =
2

6

)5.597(*300

10*88.382 

= 3.5 Mpa

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

       

okcmAscmAs

cmAs

controliserlthecmcmAs

As

ACIdbw
fy

dbw
fy

cf
As

required 












2
min

2

2
min

22
min

min

min

54.12906.12

54.12

arg.........54.1297.10

)5.597)(600(
400

4.1
)5.597)(600(

)400(4

24

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

4

ok

mm
a

x

mmma

a

abfcfyA

s

s

s














005.0027.0

003.0*
36.60

36.605.597

36.60
85.0

3.51

3.51513.0

*60*24*85.0400*10*314*5

***85.0*

1

6

\






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ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)5.3)(6.19(2
1 ) = 0.0096

A req = ρ * b * d = 0.0096 *30*59.75 = 17.21cm²

Use Ф 20 >> # of bar =
14.3

21.17
= 5.47

Then we select (6) bar Ф 20 284.1814.3*6 cmprovidedAs 

 Check for yielding in topping:

Tension = Compression

ok

mm
a

x

mmma

a

abfcfyA

s

s

s














005.00094.0

003.0*
8.144

8.1445.597

8.144
85.0

123

123123.0

*300*24*85.0400*10*314*6

***85.0*

1

6

\







And not least than 0.004 >>> singly reinforcement.

4.7.3 Design shear of Beam:

Ф Vc = Ф *
6

'fc
bw * d

= 0.75 *
6

24
30 * 59.75*100/1000

= 109.76 KN

Ф Vsmin = 0.75 (
3

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

3

1
)*30*59.75/10 = 44.8 KN.

Ф Vsmin = 44.8

Vu = 253 KN (From shear Envelope)

Ф Vc + Ф Vsmin ≤ Vu ≤ Ф Vc +   Ф *
3

'fc
bw * d

154.56< 253 ≤ 329.26

So categories (4) satisfy:
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Req. Vs = Vu- Ф Vc

Req. Vs =253-109.76

Req. Vs =143.24KN

S =
Vs

dfyAv


 ***

=
310*24.143

5.597*400*57.1*75.0
= 19.62 cm

S = d/2 = 59.75/2 = 29.87 cm.

S ≤ 60 cm.

Use S = 15 cm

Then we use Ф 10 @ 15 cm.

Fig (4.11) Beam section
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4.8 Design of One-way solid slab (stair slab):

4.8.1 Determination of thickness:

cm
L

h 35
20

700

20


4.8.2 Design for positive moment:

d=35-2-1.2=31.8cm.

Mu = 72.35 KN.m

Mn = 72.35/0.9 = 80.4 KN.m

Mpa
bd

Mn
Rn 79.0

)318)(1000(

4.80
22


m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)79.0)(6.19(2
1 ) = 0.002

A req = ρ * b * d = 0.002 *100*31.8 = 6.4cm²

hbAs  0018.0min

= (0.0018)(100)(35)

= 6.3cm²

2
min 3.64.6 cmAsAsreq 

Then we use Ф 12 @ 15 cm. 2
min

2 3.653.7 cmAscmAs provided 

4.8.3 Check for yielding:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s














005.0052.0

003.0*
73.1

73.18.31

73.1
85.0

47.1

47.1

*100*24*85.0400*10*53.7

***85.0*

1

6

\






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4.8.4 Development length of the bars:

b
c

y
d d

f

f
L  

'2

Use:………….. dL =50cm.

4.8.5 Shrinkage & Temperature Reinforcement:

hbAs  0018.0min

minAs =(0.0018)(100)(35)= 6.3cm2.

Then we use Ф 12 @ 15 cm. 253.7 cmAs provided 

.99.482.1111
242

400
cmLd 



4pter FourCha

-٦٤ -

(4-9) Design of Stairs:

Fig (4.12) Top view of the Stair

(4.9.1) Determination of thickness and Dead load of Slab:

 cm
L

h 24
20

480

20
Take it as=25cm

01 54.29)
30

17
(tan  

Fig. (4.13): Distribution Load of ST 01 of the stairs.
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Load calculation for (Wu1) ST 01:

 Vertical Tiles = 0.03*22*(0.17/0.30)*1m = 0.374 kN/m.

 Horizontal Tiles = 0.04*22*(0.33/0.30) *1m = 1 kN/ m.

 Vertical mortar = 0.03*22*(0.17/0.30) *1m = 0.374 kN/ m..

 Horizontal mortar = 0.03*22*1m = 0.7 kN/ m.

 Plaster = (0.03*22)/ (Cos 29.54) *1m = 0.76 kN/ m.

 Steps= (0.5*b*h)*25=0.5*0.3*0.17*25*1m = 0.638 kN/ m.

 Slab=0.25 *25/ Cos 29.54 *1m = 7.18kN/ m..

 Total dead load = 0.374+1+0.374+0.7+0.76+0.638+7.18=11.1 kN/ m.

Factored dead load= 1.2*11.1 = 13.32 KN/ m.

Live load = 5 KN/ m.

Factored live load = 1.6 * 5 = 8 KN/m.

Wu1 = 13.32 + 8 = 21.32 KN/m.

(4.9.2) Design for positive moment:

Calculate the magnitude of support reaction in stairs:

Using Ф 12 bars.

Dead Load

Live Load

Fig .(4.14): Distribution Load of stairs.
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Moments Diagram:

Fig. (4.15): Moment diagram of stairs.

Shear Diagram:

Fig. (4.16): Shear diagram of stairs.

d=25-2-1.2 = 21.8 cm.

Calculate the magnitude of the maximum moment by using the shear diagram.

Mu = 36.8 kN.m.

Mn req = Mu / 0.9 = 36.8 / 0.9 = 40.89 kN.m.

./086.0
218*1000

10*890.40 2
2

6

2

mmNR

db

Mn
R

n

n






m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)86.0)(6.19(2
1 ) = 0.0022

A s = bd = 0.0022 * 100*21.8 = 4.2 cm2

Use Ø 12 @ 15 cm . 25.7 cmAs provided 
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dbAs  0018.0min

2
min 48.211000018.0 cmAs 

Use Ø 12 @ 15 cm. 25.7 cmAs provided 

(4.9.3) Check for yielding:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s












005.0041.0

003.0*
73.1

73.18.21

73.1
85.0

47.1

47.1

*100*24*85.0400*5.7

***85.0*

1

\







(4.9.4) Development length of the bars:

b
c

y
d d

f

f
L  

'2

Use:………….. dL =50cm.

(4.9.5) Shrinkage & Temperature Reinforcement:

hbAs  0018.0min

2
min 5.4251000018.0 cmAs 

Use Ø 12 @ 20 cm. 26.5 cmAs provided 

.99.482.1111
242

400
cmLd 
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Fig. (4.17): Distribution Load of ST 02 on the stairs.

(4.9.6) Load calculation for(Wu3) ST 02:

 Tiles = (0.03*22)*1m =0 .66 KN/m.

 Mortar = (0.03*22)*1m = 0 .66 KN/ m.

 Plaster = (0.03*22)*1m = 0 .66 KN/ m.

 Slab=0.25 *25*1m = 6.25KN/ m.

 Sand=0.05*16*1m=0.8 KN/ m.

 Total dead load = 0.66+0.66+0.66+6.25+0.8= 9 KN/ m.

Factored dead load= 1.2*9 = 9 KN/ m.

Live load = 5 KN/ m.

Factored live load = 1.6 * 5 = 8 KN/m.

Wu 3= 9 + 8 = 17 KN/m.

Load calculation for (Wu2) ST 02:

 Vertical Tiles = 0.03*22*(0.17/0.30)*1m = 0.374 KN/m.

 Horizontal Tiles = 0.04*22*(0.33/0.30) *1m = 1 KN/ m.

 Vertical mortar = 0.03*22*(0.17/0.30) *1m = 0.374 KN/ m..

 Horizontal mortar = 0.03*22*1m = 0.7 KN/ m.

 Plaster = (0.03*22)/ (Cos 29.54) *1m = 0.76 KN/ m.

 Steps= (0.5*b*h)*25=0.5*0.3*0.17*25*1m = 0.638 KN/ m.

 Slab=0.25 *25/ Cos 29.54 *1m = 7.18KN/ m.

 Total dead load = 0.374+1+0.374+0.7+0.76+0.638+7.18=11.1 KN/ m.

Factored dead load= 1.2*11.1 = 13.32 KN/ m.

Live load = 5 KN/ m.

Factored live load = 1.6 * 5 = 8 KN/m.

Wu2 = 13.32 + 8 = 21.32 KN/m.
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(4.9.7) Design for positive moment:

Calculate the magnitude of support reaction in stairs:

Using Ф 14 bars.

Dead Load

Live Load

Fig. (4.18): Distribution Load of stairs.

Fig. (4.19): Moment diagram of stairs.

Fig. (4.20): Shear diagram of stairs.
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d=25-2-1.2 = 21.8 cm.

Calculate the magnitude of the maximum moment by using the shear diagram.

Mu = 121.5 kN.m.

Mn req = Mu / 0.9 = 121.5 / 0.9 = 135 kN.m.

./84.2
218*1000

10*135 2
2

6

2

mmNR

db

Mn
R

n

n






m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)84.2)(6.19(2
1 ) = 0.0077

A s = bd = 0.0077 * 100*21.8 = 16.7 cm2

Use Ø 14 @ 10 cm . 29.16 cmAs provided 

dbAs  0018.0min

2
min 48.211000018.0 cmAs 

Use Ø 12 @ 15 cm. 25.7 cmAs provided 

(4.9.8) Check for yielding:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s













005.0013.0

003.0*
89.3

89.38.21

89.3
85.0

31.3

31.3

*100*24*85.0400*9.16

***85.0*

1

\






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(4.9.9) Development length of the bars:

b
c

y
d d

f

f
L  

'2

Use:………….. dL =50cm.

(4.9.10) Shrinkage & Temperature Reinforcement:

hbAs  0018.0min

2
min 5.4251000018.0 cmAs 

Use Ø 12 @ 20 cm. 26.5 cmAs provided 

Fig. (4.21): Detail Of ST 01.

Fig. (4.22): Detail of ST 02.

.99.482.1111
242

400
cmLd 
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(4.10)Design of column:

4.10.1 Design of Short column(C 20/ First Floor):

4.10.1.1 Design Of Longitudinal Reinforcement:

Select column (C 20) for design First floor.

%5.1

77.923065.0
6000

6000







gUse

KNp

KNp

reqn

u



Pn = 0.8 Ag {0.85 'fc + ρg ( fy - 0.85 'fc )}

.3.3425

}015.0*400)015.01(24*85.0{8.01077.9230
2

3

cmAg

Ag



 

236006060 cmAgcmcmUse 

2

min

3

5.110360003069.0

01.003069.0

}*400)1(24*85.0{36008.01077.9230

cmA

g

gg

streq 


 




Use 18 28 Asprovide=110.78 cm2

A

I
hrationradiusofgyR

rameforbracedfKrengthfactoeffectivelK

lengthunbracedportedActualunL

ACI
M

M

r

Lk

u

u






















3.0:

)1(:

)(sup:

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

2

1

ColumnShort

M

M

h

Lk

r

Lk uu

........

22
2

1
123475.18

)(3.0

..




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4.10.1.2 Design of the Tie Reinforcement:

cmensionLeastSpacing

cmdiameterbartiedSpacing

cmdiameterbaralLongitudindSpacing

t

b

60dim.

.480.148)..(48

.405.216)..(16






Use  10 ties@ 35cm spacing.

Fig.(4.23): Detail Of Column.
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4.10.2 Design of long column(C 11*/ First Floor):

4.10.2.1 Design Of Longitudinal Reinforcement:

Select column (C37) for design.

Pu = 5900 KN

Pn = 5900/(0.70) = 8429 KN

%5.3g
 
 

278.3127

400*035.0)035.01(24*85.0*8.0

)'85.0('*85.0*8.0

cmAg

AgPn

fcfygfcAgPn




 

Try h= 65cm with Ag = 3316cm2

Lu = 15.5m
M1&M2 =1
K=1

Fig(4.24) Long coloumn.
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Check for slenderness

25249.4/63.116

10.116
4

)65.0(
*035.0*

035.0

58.2
1000

145
*

4/)65.0(

10*5900

085.0
65.0

0522.0

0522.06.1*0345.0*

0345.0
1000

)650*03.015(

)2.3.1210(...............03.015

6.1
)44.3*75.0/900.5(1

1

)3.12.10(...............1
75.0/(1

1
2

1
4.06.0

.106.1
)19*85.0(

1020.4*14.3

)(

.1020.4
94.01

1076.8*27.23*4.0

1076.8
4

325.014.3

4

94.0
5900

)4620(2.12.1

/27.23
1000

'4750

)3.12.7(................
1

4.0

2297
65.0*3.0

19*1

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

1
1234

2
2

2

3

min

min

min

)

6

2

52

2

2

25
3

43

44

2
























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


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
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E
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Use 24 25 As provided = 122.5 cm2

4.10.2.2 Design of The Tie Reinforcement:

cmensionLeastSpacing

cmdiameterbartiedSpacing

cmdiameterbaralLongitudindSpacing

t

b

70dim.

.480.148)..(48

.405.216)..(16






Use  10 ties@ 35cm spacing.

Fig.(4.25): Detail Of Column

  
  

Ok

AfAAfcP

PPCheck

Stystgn

un

90.525.6

10*11610*400)10*)116105.331662(24*85.0*8.07.0

)('*85.0*8.07.0

66














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4.11 Design of Basement wall:

Fig.(4.26): Basement wall- Diagram

4.11.1 Load Calculation:

3.0
sin1

sin1





K

4.11.2 Thickness Calculation:

M max = 1751 KN.m

Mu= 175*1.6 = 280.16 KN.m

Assume 01.0max5.0  

cmhselect

mmh

mmd
bd

Mn
Rn

MpamfyRn

fc

Fy
m

30

44.285103044.281

44.281
93.3*1000

10*
9.0

16.280

93.3)5.01(*

6.19
24*85.0

400

'85.0

6

2












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4.11.3 Wall Design:

Mu= 280.16 KN.m

mcmreqA

fy

mRn

m

MpaRn

s 1/8.2830*100*0096.0

0096.0
400

6.19*5.3*2
11

6.19

1**2
11

1

5.3
)300(*1000

10*)9.0/19.280(

2

2

6



























Use  18@ 8cm . Main reinforcement

As req = 28.8/5 = 5.76 cm2

Use  12@ 8cm . Secondary reinforcement
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4.12 Design of strip footing:

4.12.1 Load Calculation:

Weight of wall=height * thickness of wall *1m wide *concrete

= 24*14.5*1*0.3

=104.4KN/m.

From beam D = 34 KN/m

L = 37 KN/m

Wu = 1.2(104.4+34)+1.6(37)= 225.3 KN/m

4.12.2Determine the footing width:

Assume soil pressure = 500 KN/m²

Assume footing thickness is 0.4 m

Net soil pressure =500-(6.25).

=493.75KN/m²

P net = 500/1.5 = 333 KN/m3

m
LLDL

widthFooting
netall

527.0
333

37344.104)(

.










So select 100 c m width strip footing.

P net =
area

Pu
= 2/3.225

11

3.225
mKN



bwdfcVcVu '
6

1
 VuVc 

cmthicknessTotal

cmdmd

dd

8.256.182.16

2.16162.0

2

3.01

1

4.225
100*

100

10
*)100(*24

6

1
*75.0











 




So Select strip thickness as 40 cm



4pter FourCha

-٨٠ -

4.12.3 Determine reinforcement for moment strength:

Mu = (Pnet)
2

(
widthwallwidthfooting 

) *(
4

widthwallwidthfooting 
)

= 225.4(0.7/2)*(0.7/4)

= 13.81 KN.m .

Required Rn =
2

6

**

10*

db

Mu



Required Rn = 16.0
304*1000*9.0

10*81.13
2

6



m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

4000

)16.0)(6.19(2
1 ) = 0.0.0004≤ ρmin = 0.0018 .

Areq = ρ * b * d = 0.0018 * 100 * 30.4 = 5.472 cm²

Use  14 @20 cm As provided = 7.7 cm2

4.12.4 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.

4.12.5Design of dowels bars:

As  minreq = 0.0012 * 100 * 30.4 = 3.648 cm2

Use  12@25 cm
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OK

cmLd

Ld

barsFor

da
fc

fy
Ld b









3099.48

2.1*1*1*1
242

400

14

...
'2





4.12.6 Design for secondary reinforcement:

As min = 0.0018 * 100* 30 = 5.4 cm2

Use  12@25 cm
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4.13 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 1) :

4.13.1 Load Calculation:

Factored load = 850 KN

Soil weight = 18 KN/m2

Column geometry 25*30 cm

Allowable soil pressure = 500 KN/m2

4.13.2 Design of Footing Area:

Allowable soil pressure = 5.0 kg/cm²

Area (A) = Total Weight / Soil Pressure

= 850 kN / 500 KN/m²

= 1.7 m
2

Try 1.40*1.40   Area = 1.96m2

Select Foot Geometry 1.40*1.40

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

Pu = 850 KN

Pnet (factored) = Pu/ Area = 850/1.96 = 433.7 KN/m2

4.13.3Determine depth based on shear strength:

Using critical section for one-way shear action and letting Vn=Vc

dbfVVu wcc


6

1
= )()1400(24

6

1
75.0 d

)( shearwayonePVu net

cmmmd

Vu

Vu

d
a

req 6.5087.505
1400*2475.0

10*7.433

831.154

255.0*40.1*7.433

32.0
2

25.0

2

3










kN / m 2 .
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cmd

cmhSelect

cmreqh

52

60

6.58176.50






Select Height of Foot 60 cm

Check this depth for two way shear action ( punching ), using critical section

with d=52 cm.

The punching shear strength is the smallest of:

dbfV oc
c

c













2

1
6

1
= dbf oc

5.0 …...Control

dbf
db

V oc
o

s
c










 2

/12

1 
= dbf oc

58.0

dbfV occ


3

1
= dbf oc

33.0

Where:

c = a / b = 30/25 = 1.2

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

s = 40              For interior column

KNVc 41.1352520*3180*24*)
20.1

2
1(

6

1


 
satisfied

KN

tioncriticalofareaPuV

V

V

VV

buuR

uR

UR

uRc

........3.5343.1014

3.534)82.0*77.0(*500850

)sec*(

3.1014

41.1352*75.0













4.13.4 Check transfer of load at base of column:

)85.0( AgcfPn 

kNPn 1071)300250)(24)(85.0(7.0  > Pu =850KN.

Since Pn >Pu.

 Dowels are not required for load transfer.
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But use the minimum reinforcement of dowels:

As= 0.005*(25*30) = 3.75 cm2

Use 4 Φ 12   dowels sA Provided = 4.52 cm2

4.13.5 Development Length ( dL ):

Ldb= bd
304

400
=21.9 cm

But not less than:

Ldb = 0.044(400) bd =21.12 cm

Available Ld =52-8-2=42 cm

42 > 21.9  OK

4.13.6 Design for Bending Moment:

At section A-A

Mu = 500*(0.575/2)*1.40

Mu = 201.25KN.m

Try to design it by Plain concrete

SatisfiedNot

mKNMn

Mn

MuMn

......1.9525.201

.1.95

6

)600(*1400
*24*42.0*55.0

2















Using Reinforced Concrete.

mKNMn .611.223
9.0

25.201


Rn =
2

6

2 5201400

10611.233





bd

Mn
= 0.59 Mpa .

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

 =












 


yf

Rnm

m

2
11

1

 = 






 


400

59.06.192
11

6.19

1
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 = 0.002 > 0018.0min 

Req. sA = 0.002 (140) (52) = 14.56cm 2

Use 13 Φ 12 sA provided = 14.49 cm2

4.13.7 Development Length ( dL ):

Category (A), item 2 applies,

Ld= 









 db

fc

fy


'2

Ld= 






  2111
242

400
=٨١.٦٥ cm

Available Ld =1.90m

190>٨١.٦٥

OK.

4.13.8 Shrinkage and Temperature Reinforcement:

As = 0.0018 * 120 * 52

= 11.232 cm2 1210

4.13.9 Check for yielding:

Tension = Compression

OK

a

a

abfcfyAs

s

s

..........005.08.6

003.0*
23.0

23.0520

23.0

*40.1*24*85.0400*10*56.14

*'**85.0*
6
















Fig.(4.27): Footing (F1) Detail.
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4.14 Design of Ramp:

Lx = 7.40 m                 Ly = 46 m

SlabSolidWayOne
Ly

Lx
 5.0

46

40.7

4.14.1 Determination of thickness:

cm
L

h 37
20

740

20


4.14.2 Determination of Loads:

DL = 1*24*0.37 = 8.8 KN/m.

LL = 5*1 = 5KN/m.

qu= 1.2 DL + 1.6 LL

= 1.2 * 8.8 + 1.6* 5 = 18.66 KN/m.

Mu = mKN
Lqu

.73.127
8

* 2



Mn = Mn/0.9 = 127.73/0.9 = 142 KN.m

4.14.3 Design for positive moment:

d=37-2-1.2=33.8cm.

Mu = 127.73 KN.m

Mn = 72.35/0.9 = 142 KN.m

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)23.1)(6.19(2
1 ) = 0.00317

A req = ρ * b * d = 0.00317 *100*33.8 = 10.79 cm²

2

min

4.10

**
'25.0

cm

db
fy

fc
As





Mpa
bd

Mn
Rn 23.1

)338)(1000(

4.80
22

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But not less than

Control
fy

dbw
As ..........41.109.11

400

338*1000*4.1**4.1 2

min 

As req = 11.9 cm2/1m

Then we use Ф 14 @ 12.5 cm. 2
min

2 9.113.12 cmAscmAs provided 

4.14.4 Check for yielding:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s














005.0033.0

003.0*
83.2

83.28.33

83.2
85.0

41.2

41.2

*100*24*85.0400*10*3.12

***85.0*

1

6

\







4.14.5 Development length of the bars:

b
c

y
d d

f

f
L  

'2

Use:………….. dL =60cm.

4.14.6 Shrinkage & Temperature Reinforcement:

hbAs  0018.0min

minAs = (0.0018) (100) (37) = 6.66cm2.

Then we use Ф 12 @ 15 cm. 253.7 cmAs provided 

.57154.1111
242

400
cmLd 
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4.15 Design of Two Way Solid Slab:

4.15.1 Determination of Thickness:

Lx = 6.8 m.

Lx= 6.8 m.

Lx/Lx = 1.0 < 2.

Two Way Solid Slab.

mmmm

hh

125200

min





4.15.2 Determination of Loads:

mKNqudirectionYXInStripmFor

mKNqu

LlDlqu

mKNLl

mkNDl

/14&1

/145*6.15*2.1

*6.1*2.1

/5

/5

2









mKN
KAx

lxqu
AxAy

stripmmKN
Kfy

lxqu
Muy

stripmmKN
Kfx

lxqu
Mux

KAyKAx

Kfy

Kfx

TableFrom

/6.48
96.1

8.6*14*

1/.1.16
2.40

8.6*14*

1/.167.15
7.42

8.6*14*

96.1

4.29

7.42

22

22











4.15.3 Design of Shear:

quirediforcementShearNo

dbfcVc

VnVc

ReRe

6.48103.104

17*1000*24*75.0*
6

1
**'*75.0*

6

1
*

*












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4.15.4 Design of Reinforcement:

d=20-2-1.0=17 cm.

Mux = 15.167 KN.m

Muy = 16.1 KN.m

In x-direction.

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

Mnx = 15.167/0.9 = 17 KN/m.

Mpa
bd

Mn
Rn 588.0

)170)(1000(

10*17
2

6

2


ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
6.19

1
(1 -

400

)588.0)(6.19(2
1 ) = 0.0015

A req = ρ * b * d = 0.0015 *100*17 = 2.55 cm²/1m

mcm

db
fy

fc
As

1/2.5

400

170*1000*2425.0
**

'25.0

2

min





But not less than

Control
fy

dbw
As ..........2.595.5

400

170*1000*4.1**4.1 2

min 

1.3*As req= 1.3* 5.95 = 7.735 cm2

Then we use Ф 14 @ 15 cm. 277.10 cmAs provided 

In y-direction.

m =
'*85.0 fc

fy
=

24*85.0

400
= 19.6

Mnx = 16.1/0.9 = 18 KN/m.

Mpa
bd

Mn
Rn 623.0

)170)(1000(

10*18
2

6

2


ρ =
m

1
(1 -

fy

mRn2
1 )
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ρ =
6.19

1
(1 -

400

)623.0)(6.19(2
1 ) = 0.0016

A req = ρ * b * d = 0.0016 *100*17 = 2.72 cm²/1m

mcm

db
fy

fc
As

1/2.5

400

170*1000*2425.0
**

'25.0

2

min





But not less than

Control
fy

dbw
As ..........2.595.5

400

170*1000*4.1**4.1 2

min 

1.3*As req= 1.3* 5.95 = 7.735 cm2

Then we use Ф 14 @ 15 cm. 277.10 cmAs provided 

4.15.5 Check for yielding:

Tension = Compression

ok

cm
a

x

cma

a

abfcfyA

s

s

s














005.0018.0

003.0*
48.2

48.20.17

48.2
85.0

11.2

11.2

*100*24*85.0400*10*77.10

***85.0*

1

6

\







4.15.6 Development length of the bars:

b
c

y
d d

f

f
L  

'2

Use:………….. dL =60cm.

4.15.7 Shrinkage & Temperature Reinforcement:

hbAs  0018.0min

minAs = (0.0018) (100) (17) = 3.6cm2.

Then we use Ф 12 @ 25 cm. 252.4 cmAs provided 

.57154.1111
242

400
cmLd 
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Fig.(4.28): Details of Two Solid Slab
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4.16 Design of Shear Wall:

4.16.1 Calculation of Loads:

KNW

KNW

KNW

KNW

KNW

AreaLlAreaDlW

floorCtoAfor

floortofor

floortofor

floorleftfor

floorrighttofor

flooronefor

25.188563017*25.0*55*3017

204741937*25.0*51937*32.9

7.174431655*25.0*51655*29.9

26.5734574*25.0*5574*74.8

43.706925.0*6.707*56.707*74.8

25.0***

14

58

9

914













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)

 

WWWICaV

WWW
R

ICa
V

ControlWWW
TR

ICv
V

T

033.0*1*3.0*11.0..11.0

136.0*
*5.5

1*3.0*5.2

.

.5.2

.....0481.0*
133.1*5.5

1*3.0

.

.

133.123.660488.0

1

1

1

4/3









KNVTF

ControlKNWV

t 5.975378.12332*133.1*07.0**07.0

....378.123324.256390*0481.0*0481.0





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

14 7069.43 12332.4 85.68 975.5 11357 605709 740+Ft

13 7069.43 12332.4 80.92 975.5 11357 572058.3 699

12 7069.43 12332.4 76.16 975.5 11357 538407.8 658

11 7069.43 12332.4 71.4 975.5 11357 504757.3 617

10 7069.43 12332.4 66.64 975.5 11357 4711068.8 576

9+ 7069.43 12332.4 61.88 975.5 11357 437456.33 535

9- 5734.26 12332.4 57.12 975.5 11357 3275416 400

8 17443.7 12332.4 52.36 975.5 11357 913352.13 101.6

7 17443.7 12332.4 47.6 975.5 11357 830320.12 101.5

6 17443.7 12332.4 42.84 975.5 11357 747288.11 913

5 17443.7 12332.4 38.08 975.5 11357 664256.1 812

4 20474 12332.4 33.32 975.5 11357 682193.7 834

3 20474 12332.4 28.56 975.5 11357 584737.49 715

2 20474 12332.4 23.8 975.5 11357 487281.2 595

1 20474 12332.4 19.04 975.5 11357 389825 476

A 18856.25 12332.4 14.28 975.5 11357 269268 329

B 18856.25 12332.4 9.52 975.5 11357 179512 219

C 18856.25 12332.4 4.76 975.5 11357 89756 110

9294826.3

Table(4.3) Calculation of the total Fx.

  4/3

hC nt
T 
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5153.0*5.1715

%30*

14 


Vu

FxVu

Floor Fx Vu Mu

14 1715.5 515 2451

13 2414.5 724 5898

12 3072.5 922 10286

11 3690 1107 15556

10 4266 1280 21648

9+ 4801 1440 28503

9- 5201 1560 35928

8 6316.5 1895 44949

7 7331.5 2200 55421

6 8244.5 2473 67192

5 9057 2717 80125

4 9871 2967 94248

3 10606 3182 109394

2 11201 3360 125388

1 11677 3503 142062

A 12006 3602 159208

B 12225 3668 176667

C 12334.5 3700 194279

Table (4.4) Moment & Shear Values

4.16.3 Design of shear wall:

Fc = 24 MPa

Fy = 400 MPa

t=30 cm .shear wall thickness

Lw = 7 m .shear wall width

hw=85.68m.story height
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4.16.3.1 Design of the Horizontal reinforcement:

- internal forces & moments:

  KNVuFx 40815

KNPu

mKNMu

wallofw
24.40626.80*3.0*24*7

.194279




Design it by using plain concrete

SatisfiednotconcretePlain

KN

VuVn

4081542.622

42.62211.*300*7000*24*55.0

*






Check of eccentricity e = 194279/4062.24 = 47.8>>1.17=(7/6)

Design it by using Reinforced concrete

KNVu

KNPu

mKNMu

40815

24.4062

.194279





Design of shear

Controlcmmm
S

Av

S

Av
dFyVs

KNVs

VsVuVsVc

orcementShearhaveWe

KNKNVc

KNdbfcVc

md

req

req

.....133.233.21
6200*400*75.0

10*39676

39676***75.0*

39676*

40815*1139**

infRe

408155.569*
2

1

11396200*300*24
6

1
**'*

6

1
*

2.68.07

3






































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Satisfied
s

Av

cmmmS

cmhS

cm
Lw

S

cmh
s

Av

133.2178.2
45

2520

45450

9030*3*3

124
5

620

5

075.030*0025.0*0025.0

min

min

min

min
























4.16.3.2 Design of the Vertical reinforcement:

sideAtcmhbAs

lw

hw

req

h

h















230100*30*00374.0**

10*74.3

)0025.010*48.3)(
700

30
5.2(5.00025.0

10*48.330*100/)
15

100
*785.0*2(

)0025.0)(5.2(050025.0

2

3
min

3
min

3

min











Select Ф 16 @ 10cm. 28.20 cmAs provided 

4.16.3.3 Design of moment:

d=620 cm.

Mu = 194279 KN.m

2352.0113*2* m
s

Lw
As 








m =
'*85.0 fc

fy
=

24*85.0

400 = 19.6

MPaRn 8.9
6200*300

10*)9.0/194279(
2

6



ρ =
6.19

1
(1 -

400

)8.9)(6.19(2
1 ) = 0.041> ρmin

26.762620*30*041.0 cmAsreq 
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Design of heavy loaded shear wall:

)cmAsreq 10/16 The horizontal reinforcement (

Controlcm
CwLwFy

M
As

mKNMMuM

mKNM
Lw

Z
LwAsfyM

fyAs

hLwfcLw

Z

cmAs

heavy

ver

......9.88
)2006200(400

)9.0/192005(

)(

/2

.192005172.227419427912

.172.2274)025.01(*6200*400*2090*5.0*9.01

))1(****5.0(1

025.0

400*2090

300*6200'*24*85.*85.0
2

1

*

*'***85.0
2

1

2090
10

700
*6.1*19

2

1

2






























Select Ф 32 barsbarsof 12
03.8

9.88




4pter FourCha

-٩٨ -

Fig.(4.29): Details of shear wall
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4.17 Design of Mat Foundation:

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

..2.5.5.173.33.5

2.5
5004.1

0.6607

Pr4.1
22

2

OkmmA

m
essureBearingAllowable

LoadFactoredTotal
A

provided

req












4.17.2 Determination of Depth Of Footing:

Pumax=607 kN.

Select h = 50 cm. d = 50-7-1-1 = 41 cm.

OKKNKNVc

KNAVuVuc

VuVcCheck

KNdb
b

d
VcC

KN
d

b
B

VcB

KN
d

bVcA

criticalall

critical

s

c

....95.702230.

95.70)71.0*51.1*500(6074.1*)*(

.

3174**242
*

75.0*
12

1
.

10033
6

**24)
2

1(75.0.

...Control2230
3

**2475.0.

0
0

0

0


































Where :

0b : 4440 mm.

d =410 mm

cB =1.0

s =40.

A critical = (1.1+0.41)*(0.3+0.41) = 1.51*0.71 = 107.21 mm.
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4.17.3 Determination Of Bearing Pressure:

Fig.(4.30): Mat Foundation

** Resultant moment:

X-axis

0.07.1*6077.1*607 MRx

Y-axis

0.07.1*6077.1*607 MRy

** Resultant Force at 1m Strip:

PuR = 607*4.0+607 =849.8 KN.

.

91033.160

500*4.1*3.1/33.160

/33.160
3.5*1

8.849
4321

2
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2

ControlDesignPunchingAtBearingofAssumption

KNKN

mKNCkeck

mKN

b










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4.17.4 Design In X-direction:

4.17.4.1 Bending Moment At Section S-2:

Fig.(4.31): Distribution Load of Mat Foundation

Section S-3

M= 160.33*0.8*0.4 = 51.30 KN.m

Section S-4

M= 160.33*0.8*0.4 = 51.30 KN.m

4.17.4.1 Bending Moment at Section S-2:

Mu = 51.30 KN.m

d= 41 cm.

Fy = 420 Mpa.

fc' = 24 Mpa
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Select  12@ 15 cm with As = 7.533 cm2



....................................................٥

١.٥.

٢.٥.



الفصل الخامس 
٥

١٠٣

الفصل الخامس
الاستنتاجات والتوصیات

.الاستنتاجات١.٥
صمیم بشكل یدوي حتى یستطیع یكون قادرا على التأنإنشائيیجب على كل طالب أو مصمم .١

.امتلاك الخبرة والمعرفة في استخدام البرامج التصمیمیة المحوسبة

بعین الاعتبار ھي العوامل الطبیعیة المحیطة بالمبنى وطبیعة أخذھامن العوامل التي یجب . ٢

.القوى الطبیعیة علیھوتأثیرالموقع 

المختلفة من الإنشائیةبین العناصر ھي كیفیة الربط الإنشائيخطوات التصمیم أھمإحدىتعد . ٣

خلال النظرة الشمولیة للمبنى و من ثم تجزئة ھذه العناصر لتصمیمھا بشكل منفرد ومعرفة كیفیة 

.التصمیم مع اخذ الظروف المحیطة بعین الاعتبار

-One(تم استخدام نظام .٤ way ribbed slab ( المنشأوشكل في جمیع الطوابق نظرا لطبیعة .

لبیوت الدرج والمصاعد وعقدة مواقف (Solid Slab)كما تم استخدام العقدات المصمتة 

كما تم استخدام ، المركزةالأحمالفي تحمل الأعصابفاعلیة من عقدات أكثرلأنھاالسیارات 

T )(جسور من نوع – Beam الكبیرة في الطوابقللأحمالنظرا.

).Kg/cm3٥( ت ھذا المبنى باستخدام قوة تحمل التربة مقدارھاتم تصمیم أساسا. ٥

المحمول سواء كان عمود الإنشائيوبالتالي اختیار الشكل النھائي للأساس بناء على نوع العنصر 

.الخ....أو جدار

في التصمیم (ATIR)برنامج استخدامأما بالنسبة لبرامج الحاسوب المستخدمة فقد تم . ٦

وكانت النتائج متطابقة كما ھي في ، التسلیح لكافة العناصر بعد أن تم حسابھا یدویاومقارنة 

.الأمثلة الموضحة

.الأحمال الحیة المستخدمة في ھذا المشروع كانت من كود الأحمال الأردني. ٧
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.التوصیات) ٢.٥(
بكل ما الإنشائیةلطبیعة المشاریع كبیرا في توسیع وتعمیق فھمناالمشروع دورالقد كان لھذا 

نقدم مجموعة من أنونود ھنا ومن خلال ھذه التجربة . فیھا من تفاصیل وتحالیل وتصامیم

.إنشائيبان تعود بالفائدة والنصح لمن خطط بان یختار مشاریع ذات طابع نأملالتوصیات 

ماریة بحیث یتم اختیار مواد البناء یتم تنسیق وتجھیز كامل المخططات المعأنیجب ، ففي البدایة

في بلادنا یتم اختیار مبنى مكتف من الخرسانة الأحیانوفي غیر مع انھ ، للمبنىالإنشائيوالنظام 

إلىغیر المكتفة والمقاومة للزلازل تحتاج الأطرنظام إنذلك ،الحجریةالمسلحة والواجھات 

یتوفر معلومات شاملة عن أنولابد في ھذه المرحلة . عملیة التنفیذأثناءدقة وتفاصیل خاصة 

بعد ذلك یتم تحدید ، الموقع وتربتھ وقوة تحملھا وذلك في تقریر جیوتقني خاص بتلك المنطقة

ویحاول ، للتوافق والتنسیق التام مع الفریق المعماريأیضا، والأعمدةمواقع الجدران الحاملة 

في ھذه المرحلة الحصول على اكبر قدر ممكن من الجدران الخرسانیة الإنشائيالمھندس 

لیتم استخدامھا فیما ،  المبنىأرجاءالمسلحة بحیث تكون موزعة بشكل منتظم اوشبھ منتظم في 

.الأفقیةالزلازل وغیرھا من القوى أحمالبعد في مقاومة 

.ةمختصلجنة ھندسیة إشرافیتم تنفیذ المشروع تحت أنیجب 

:المشروع كمایليأعمالویمكن تلخیص 

.بنوعیھا الحیة والمیتة والتي یتعرض لھا المبنى وعناصره المختلفةالأحمالحساب -١

.الخ........وأدراجوجسور وأعصابمن عقدات الأفقیةتصمیم العناصر -٢

.وجدرانأعمدةتصمیم العناصر الرئیسیة من -٣

" .Basement Walls"تصمیم الجدران الاستنادیة-٤

.المختلفةوأشكالھابأنواعھاالأساساتتصمیم -٥

من التوافق التام بینھا وبین المخططات والتأكد، الإنشائیةالمراجعة النھائیة للتفاصیل -٦
.المعماریةوالتفاصیل 

یفضل بان تكون ھذه الجدران موزعة بأنھمع العلم ، جدران القص كفاءةمراجعة -٧

بنى وكذلك الاستفادة من وجود الجدران الخارجیة وغیرھا من المأجزاءبانتظام في 

.من زلازل وغیرھاالأفقیةوذلك لمقاومة القوى ، الجدران الخرسانیة المسلحة 
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1. BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

(ACI-318-02) AND COMMENTARY CODE (ACI -318-02).

٢. ، ، ، ،

 ،١٩٩٠.

٣. ،" " ،

 ، ، ،٢٠٠٧.

٤..

٥.Uniform Building Code  (UBC-97)
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