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الإھداء

ید وقاسینا أكثر من هم بأكثر منبدأنا
وعانینا الكثير من الصعوبات وهانحن الیوم 

سهر اللیالي وتعب الأیام وخلاصة والحمد الله نطوي
.المتواضعمشوارنا بين دفتي هذا العمل

المصطفي إلى الأمي الذي إلى منارة العلم والإمام
المتعلمين إلى سید الخلق إلى رسولنا الكريم علم 

.صلى االله علیه وسلمسیدنا محمد

العطاء إلى من حاكت إلى الینبوع الذي لا يمل
سعادتي بخیوط منسوجة من قلبها إلى والدتي

.العزیزة
الذي لم ، بالراحة والهناءإلى من سعى وشقي لأنعم

یبخل بشئ من أجل دفعي في طریق النجاح الذي 
إلى والدي ، سلم الحیاة بحكمة وصبرمني أن أرتقيعل

.العزیز

ویلج  بذكراهم إلى من حبهم يجري في عروقي
.إلى أخواتي وأخواني، فؤادي 
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الطریق معاَ نحو إلى من سرنا سویاً ونحن نشق
النجاح والإبداع إلى من تكاتفنا یداً بید ونحن 

.إلى زملائي الأعزاء,نقطف زهرة وتعلمنا
وكلمات من درر لى من علمونا حروفا من ذهبإ

وعبارات من أسمى وأجلى عبارات في العلم إلى من 
ومن فكرهم منارة تنير لنا علمهم حروفاصاغوا

، الكراملنا سيرة العلم والنجاح إلى أساتذتنا
وإلى الأستاذ القدیر

.خلیل كرامة
.الى كل من ساهم في إنجاز هذا العمل المتواضع 

.هؤلاء دي هذا البحثالى كل

فریق العمل

الشكر والتقدیر

.إن الشكر والمنة الله وحدة كما یلیق بجلال وجھھ وعظیم سلطانھ أولا وأخیرا 

نتقدم بجزیل الشكر والامتنان

.جامعة بولیتكنك فلسطین ....إلى جامعتنا العزیزة 

.إلى كلیة الھندسة

.ا التدریسي  و الإداري         بطاقمھ....والمعماریة إلى  دائرة  الھندسة المدنیة 

.خلیل كرامة. أ....المشرف على ھذا  المشروع إلى 

.أھلنا الأحباء....نا في جمیع مراحل حیاتنا إلي من  دعم
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.إلى كل من ساھم في انجاز ھذا البحث المتواضع

فریق العمل

فلسطینالتصمیم الإنشائي لمستشفى
في مدینة الخلیل  

:العملفریق

هأحمد عوض          أحمد فروخ          زاھر نمورإبراھیم طمیزة      

م٢٠١٣/٢٠١٤-جامعة بولیتكنك فلسطین
:إشراف

كرامةخلیل.أ

ملخص المشروع
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مجمع طبي عبارة عنوھولمستشفى فلسطین في الخلیل، تتلخص فكرة ھذا المشروع في التصمیم الإنشائي 

تصمیم كافة المشروعسیشملبحیث ، النساء والتولیدقسموالباطني،قسمو،الجراحةقسم: ھيأقسامةیضم ثلاث

.سریر٥٠٠تبلغ القدرة السریریة الإجمالیة لھ طوابق؛ حیث سبعةیتكون المبنى منبحیث التفاصیل الإنشائیة اللازمة

وتوزیعھا بشكل متناسق من الفراغیةسلوب یقوم على تعدد الكتلأببأنھ تمویتمیز التصمیم المعماري للمشروع

عند توزیع الكتل بتوفیر الراحة وسھولة المعماريتم الاھتمام من قبل المصمم، إضافة إلى أنھالناحیة الجمالیة والوظیفیة

المشروع في تنوع العناصر الإنشائیة في المبنى مثل الجسور والأعمدةوتكمن أھمیة ، كماوسرعة الوصول للمستخدمین 

.وغیرھاوالأدراج والبلاطات الخرسانیة والجسور المدلاة

وستتم الاستعانة ببعض ) ACI(على متطلبات كود الخرسانة الأمریكي بناءً-إن شاء االله -سیتم التصمیم 

Autocad,  Officeبرامج التصمیم الإنشائي مثل , Safe, Etabs , Atirومن الجدیر بالذكر أنھ  سیتم . وغیرھا

على بعض الاطلاع ودراسة المراجع الخاصة بالتصمیم الإنشائي ووسیتماستخدام الكود الأمریكي لتحدید الأحمال كما 

الإنشائیة دراسة إنشائیة تفصیلیة من تحدید و تحلیل للعناصر حیث سیتضمن المشروع مشاریع التخرج السابقة،

و إعداد المخططات المطلوبة في مقدمة المشروع والأحمال المختلفة المتوقعة ومن ثم التصمیم الإنشائي للعناصر

.للمبنىالإنشائیة 

Structural design of Palestine Hospital
in HebronWork team:

Ahmad Awad,  Ahmad Froukh,  Ibrahim Tomize   , Zahir Namourah

Palestine Polytechnic University 2013/2014Supervisor
Eng. Khalil Karama

Abstract

The idea of this project is the structural design of  Palestine Hospital in Hebron, which
includes three departments: Surgery, Internal Medicine, and Women and obstetrics. The
project will include the construction design with all details necessary for the building which
consists of eleven floors such that the total clinical ability is about 500 beds.



٧

The architectural design of the project based on multiple steric blocs distributed
consistently in terms of aesthetic and functional purposes, as well as it has been designed in
the form of distributing blocks that provide comfort, ease and speed of access for users. The
importance of the project can be observed in the variety of the structural elements of the
building such as slaps, beams, columns, foundation…etc.

The project - God willing - will be designed using ACI code and we will use some of
programs of structural design such as Autocad2010, Office2007, Safe, Etabs, Atir…etc. And
we will use the ACI code to determine the loads, and we will refer to several references and
graduation projects for data and design calculations. So the project will include detailed
structural study, analysis of the structural elements, expected and calculated loads, the
structural design of the elements required and the preparation of construction plans.
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Chapter 4
Structural Analysis & Design

Introduction
Factored Loads

Slab Thickness Calculations
Load Calculation

Design Of Topping
Design Of Rib (FF-R30)

Design Of Beam (FF-B130)
Design of Column (C2-C3)

Design of Stair
Design of Isolated Footing (F4)

Design of Basement Wall
Design of Shear Wall

Design of Strip Footing
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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: One 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 Etabs, Safe,And programs to
find the internal forces, deflections and moments for One 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, its 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-318-08code.

Factored loads:

The factored loads on which the structural analysis and design is based for our project
members, is determined as follows:

LLLDqu .6.1.2.1  .

Slabs thickness calculation:
Determination of Thickness for One Way Ribbed Slab:

According to ACI-Code-318-08, the minimum thickness of nonprestressed beams
or one way slabs unless deflections are computed as follow:

The maximum span length for one end continuous (for ribs):
hmin for one-end continuous = L/18.5 =6.54 /18.5 = 0.35m =35 cm

The maximum span length for both end continuous (for ribs):
hmin for both-end continuous = L/21

= 7.32/21 =0.348m =34.8cm
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cm & Topping 8cm27with blockcm35h=Select Slab thickness

Load Calculations:

One way ribbed slab:

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

calculated as follows:

Fig. (٢٨) One way rib slab

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

Table (5)

Calculation of the total dead load for one way rib slab.

CalculationParts of RibNo.

0.12*0.27*25= 0.81KN/mRib1

0.08*0.52*25 = 1.04 KN/m.Top Slab2

0.02*0.52*22 = 0.23 KN/m.Plaster3

0.4*0.27*10= 1.08 KN/mBlock4

0.07*0.52*17= 0.619KN/mSand Fill5

0.03*0.52*23 = 0.36 KN/mTile6

0.02*0.52*22 = 0.23 KN/m.Mortar7
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2.30*0.52 =1.196 KN/mpartition8

KN/m5.57

Nominal Total Dead load = 5.57KN/m of rib
Nominal Total live load =5*0.52=2.6KN/m of rib

Design of Topping:

Dead load of topping

Tiles 0.03 * 23=0.69 KN/m2

Mortar 0.02 * 22=0.44 KN/m2

Sand 0.07 * 17=1.19KN/m2

Slab 0.08 * 25=2 KN/m2

Partitions 1.00 * 2.30= 2.30 KN/m2.

Dead Load =6.62 KN/m2.

Live Load = 5 KN/m2.

Wu = 1.2 DL + 1.6 LL

=1.2 * 6.62 + 1.6 * 5 = 15.94KN/m2.   (Total Factored Load)

12 15.94 0.412 0.213 .
= 0.42 ′ 0.42 √27 . 10 2.33 .

ф 0.55 2.33 1.3 .
ф 1.3 . 0.2146 .

No structural reinforcement is needed. Therefore, shrinkage and temperature reinforcement

must be provided.

For the shrinkage and temperature reinforcement :- 0.0018 0.0018 1000 80 144 .
# 0f Ф8 = = = 2.88 → Spacing(S) = . = 0.347m = 347 mm.
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≤ 380 ( ) – 2.5 * Cc ≤ 380 ( )

= 380 * ( ) – 2.5* 20 ≤ 380 * ( )

= 380 * ( ) – 2.5 * 20 ≤ 380 * ( )

= 349 mm. ≤ 399mm.

≤ 3 * h = 3* 80 = 240 mm………..controlled.

≤ 450 mm.

Use Ф8 @ 20 Cm C/C in both directions.

Design of Rib (FF-R30)

Material :-
concrete    B300                Fc' = 27 N/mm2

Reinforcement Steel         fy = 400 N/mm2

Section :-
b =12cm                       bf=52cm

h =3                      Tf=8 cm

`

Figure (29): Rib geometry

A

A

1
1

A

A

2
2

A

A

3 4
3

0.6 2.78 0.80.8 2.6 0.80.8 5.79 0.6

3.48 3.4 6.49
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Figure (30) : loading of Rib (FF-R30)

Figure (31) : Moment Envelop of rib (FF-R30)

Figure (32) : Shear Envelop of rib (FF-R30)

Dead load Units:kN,meter

5.57

3.48 3.4 6.49

5.57

3.48 3.4 6.49

5.57

3.48 3.4 6.49

Live load

2.60

3.48 3.4 6.49

2.60

3.48 3.4 6.49

2.60

3.48 3.4 6.49

Moments: spans 1 to 3

5.

-9.5
-5.-1.6

-43.5

-27.3
-32.6

8.4
15.2

0.6

39.6

0.52 1.27

0.17 0.78
1.96

1.15

1.74 1.74 1.19 2.21 3.89 2.6

Shear

11.5
5.5

34.7

-14.1
-22.9 -22.8

18.4

-22.1

13.5

-30.9

42.7

-29.7



٥٨

Design of flexure of rib(FF-R30):-
Design of Negative moment of rib (FF-R30)

1) Maximum negative moment Mu (-) =32.60KN.m.

Mn = Mu /ф = 32.60/ 0.9 = 36.22KN.m

= . ′ = . =17.43

d = 350 – 20 -10 -12/2= 314 mm

= = . =2.76 MPa

= 1 1
= . 1 1 . . = 0.007374

→As = * bw *d =0.007374* 120 *314 = 277.85mm2.

. …………(ACI-10.5.1)

= √ 120 314 . 120 314
= 122.4 mm2<132mm2 ………….  Larger value is control.

→Asmin = 132 mm2< Asreq =277.850mm2.

As = 277.85mm2.

2 Ф18=508.9 mm2> Asreq = 476.25mm2 .  OK.

14Use 2 Ф

→ Check for strain:- ( . )

Tension = Compression

As * fy = 0.85 * * b * a

307.9* 400 = 0.85 * 27 * 120 * a

a =44.72mm.

= .. =52.61mm.

* 0.003

= .. * 0.003 = 0.015 0.005 ф =0.9……….. OK
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2) Negative Moment Mu (-)= 5 KN.m.

Mn = Mu /ф=5/ 0.9 = 5.60 KN.m

= . ′ = . = 17.43

= = . =0.473 MPa

= 1 1
= . 1 1 . . = 0.0012.

→As = * bw *d = 0.0012 * 120 *314 = 45.03mm2.

. …………(ACI-10.5.1)

= √ 120 314 . 120 314
= 122.4 mm2<132mm2 ………….  Larger value is control.

→Asmin= 132mm2> Asreq =45.03mm2.

As =132  mm2.

2 Ф10= 157 mm2> Asreq= 132 mm2 .  OK.                  *Note: Ф = 78.5 mm2.

Use 2 Ф10

→ Check for strain:- ( . )

Tension = Compression

As * fy = 0.85 * * b * a

157* 400= 0.85 * 27* 120 * a

a = 22.80mm.

= .. = 26.83 mm .

* 0.003

= .. * 0.003 = 0.032 > 0.005 ф =0.9 OK

Design of Positive moment of rib (FF-R30)

d = depth - cover – diameter of stirrups – (diameter of bar/ 2)
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= 350 – 20 – 10 – = 314 mm.

→Mu max = 39.60 KN.m

bE ≤ Distance center to center between ribs = 520 mm………… Controlled.

≤  Span/4 = 2600/4 = 650 mm.

≤ (16* tf) + bw =(16* 80) +120 =1400 mm.

0 mm.2= 5Eb→

→ 0.85 ′

= 0.85 27 0.52 0.08 0.314 . 10 261.60 .фMnf = 0.9 * 261.60 = 235.43 KN.m

→фMnf =235.43 KN.m > Mu max= 39.60 KN.m.

Design as rectangular section.

1) Maximum positive  moment Mu (+) = 39.60KN.m

Mn = Mu / ф = 39.6/ 0.9 = 44 KN.m.

= . ′ = . = 17.43

= = = 0.860 MPa

= 1 1
= . 1 1 . . = 0.0022

→As = * bE *d = 0.0022 * 520 *314 = 358 mm2.

. …………(ACI-10.5.1)

= √ 120 314 . 120 314
=122.4mm2<132mm2 ………….  Larger value is control.

→Asmin = 132mm2< Asreq = 358 mm2.

As = 358   mm2.

2 Ф16 = 402.12 mm2> Asreq = 358 mm2 .  OK.                          *Note: Ф = 201.1 mm2.
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6Use 2 Ф1

→ Check for strain:- ( . )

Tension = Compression

As * fy = 0.85 * * b * a

402.12* 400 = 0.85 * 27 * 520 * a

a = 13.48 mm .

= .. = 15.86  mm

* 0.003

= .. * 0.003 = 0.0564 > 0.005 ф =0.9 OK

2) Positive  moment Mu (+) = 15.20 KN.m.

Mn = Mu / ф = 15.20 / 0.9 = 16.89  KN.m.

= . ′ = . = 17.43

= = . = 0.33 MPa

= 1 1
= . 1 1 . . = 0.000831

→As = * bE *d= 0.000831* 520 *314 = 135.7 mm2.

. …………(ACI-10.5.1)

= √ 120 314 . 120 314
=122.4  mm2< 132 mm2 ………….  Larger value is control.

→Asmin = 132 mm2< Asreq =467.266mm2.

As = 135.7 mm2.

2 Ф10 = 157 mm2> Asreq= 135.7  mm2 .  OK.

Use 2 Ф10

→ Check for strain:- ( . )

Tension = Compression

As * fy = 0.85 * * b * a
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157 * 400 = 0.85 * 27* 520 * a

a = 5.26 mm.

= .. = 6.20

* 0.003

= .. * 0.003 = 0.15> 0.005 ф =0.9 OK.

01Use 2 Ф

Design of shear of rib (FF-R30)

1) Vu = 34.7 KN.

ф Vc = ф * * bw * d

= 0.75 * √ * 0.12* 0.314 *103 = 24.47 KN.

1.1* ф Vc = 1.1 * 24.47 = 26.92 KN.

→Check for Cases:-

.ф≤uV1 :Case-1

34.7 ≤ . = 13.5 ……....Not satisfy

cVф≤u<  Vф2 :Case-2

13.5 ≤ 34.7 ≤ 26.92 ………Not satisfy

Minimum shear reinforcement is required except for concrete joist construction , so no shear

reinforcement is provided .

Design of Beam  (FF-B130):
Material :-

concrete    B300                Fc' =27 MPa

Reinforcement Steel         fy = 400 MPa

Section :-

B =80

h =50cm
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Figure (33) : Beam  Geometry.

Figure (34) : Load of Beam (FF-B130)

Figure (35) : Moment Envelop for Beam (FF-B130)

A

A

1
1

A

A

2 3
2

0.55 4.79 0.70.7 4.85 0.55

5.41 5.47

80.

50.

A A

Dead load Units:kN,meter

9.60

87.0

5.41 5.479.60

87.0

5.41 5.47
Live load

54.5

5.41 5.47

54.5

5.41 5.47

Moments: spans 1 to 2

112.

-751.4

-521.4-523.

114.5

478.4 492.2

1.89 1.86

1.07 1.07

2.16 3.25 3.28 2.19



٦٤

Figure (36) : Shear Envelop for Beam

Design of flexure:-

Design of Positive moment:-

→Mumax = 492.2  KN.m .

bw = 80 Cm. , h = 50  Cm.

d = depth - cover – diameter of stirrups – (diameter of bar/ 2)

= 500 – 40 –10 – = 440 mm.

Cmax = * d = * 440 = 188.60 mm.

amax = 1* Cmax = 0.85 * 188.60 = 160.30mm.

Mnmax = 0.85 * * b * a * (d - )

= 0.85 * 27* 160.30* 800* (440– . ) * 10-6

= 1059.1 KN.m .

→фMnmax = 0.82 * 1059.10 = 868.5 KN.m .                 * Note: s = 0.004 → ф = 0.82

→фMnmax = 1495.773KN.m < Mu = 492.2  KN.m .

Singly reinforced concrete section.

Maximum positive  moment Mu (+) = 492.2 KN.m 492.2 100.9 800 440 3.53
m . . 17.43
ρ 1 1 . . . 1 1 . . 0.009634

Shear

289.5

526.4

-521.8

-295.8

440.8

-688.3

692.9

-447.2
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As = ρ.b.d = 0.009634 ×800×440  = 3391.11mm2.
Check for As,min .

As,min =0.25 . . .
As,min =0.25 √ 800 440 1143.2
As,min = . 800 440 1232 .
As,min = 1232 mm2 < As = 3391.11  mm2

.         Ok2mm3391.11=s,required>  A2mm= 3455.8s,provided, ABottom20øUse 11

Check spacing :
S 48 20 25 … … … … … … .
Check for strain:
a = .. .. 75.30
c .. 88.6 0.003 0.003 440 88.688.6 0.012 0.005 0
Positive moment Mu (+) = 478.4 KN.m. 478.4 100.9 800 440 3.43
m . . 17.43
ρ 1 1 . . . 1 1 . . 0.009334
As = ρ.b.d = 0.009334×800×440  = 3285.7mm2.
Check for As,min .

As,min =0.25 . . .
As,min =0.25 √ 800 440 1143.2
As,min = . 800 440 1232 .
As,min = 1232 mm2 < As = 3285.7  mm2

.         Ok2mm3285.7=s,required>  A2mm= 3455.8s,provided, ABottom20øUse 11

Check spacing :
S 48 20 25 … … … … … … .
Check for strain:
a = .. .. 75.30
c .. 88.6
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0.003 0.003 440 88.688.6 0.012 0.005 0
Design of negative  moment:-

Nrgative moment Mu (-) = 523 KN.m. 523 100.9 800 440 3.75
m . . 17.43
ρ 1 1 . . . 1 1 . . 0.0102
As = ρ.b.d = 0.0102×800×440  = 3618.34 mm2.

Check for As,min .

As,min =0.25 . . .
As,min =0.25 √ 800 440 1143.2
As,min = . 800 440 1232 .
As,min = 1232 mm2 < As = 3618.34 mm2

.         Ok2mm3618.34=s,required>  A2mm= 3770s,provided, ABottom20øUse 12

Check spacing :
S 41.8 20 25 … … … … … … .
Check for strain:
a = .. . 82.14
c .. 96.63 0.003 0.003 440 96.6396.63 0.0106 0.005 0
Design of shear:-

1) Vu= 521.8 KN .

фVc = ф * * bw * d

= 0.75 * √ * 0.8 * 0.440 * 103 = 228.63 KN.

→ Check For Cases:-

.ф≤uV1 :Case-1

521.80 ≤ . = 114.32…....Not satisfy.
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cVф≤u<  Vф2 :Case-2

114.32 < 521.8≤ 228.63…….Not satisfy.

minVsф+cVф≤u<  VcVф3 :Case-3ф Vs min ≥ ф * bw * d = . √27 * 0.8 *0.440 * 103 = 85.74  KN.

≥ ф * bw * d = . * 0.8 * 0.440 * 103 = 88 KN……….Control.фVs min = 88 KN.фVc + фVs min = 228.63 + 88 = 316.63  KN.фVc<   Vu ≤ фVc + фVs min

228.63< 521.8 ≤ 88 ………. Not satisfy.

* d )w* b*ф+ (cVф≤u<  VminVsф+cVф4 :Case-4

= 316.63 < 521.8 ≤ 228.63+ ( . *√27 * 0.8 * 0.440 *103 )

316.63 < 521.8 ≤ 685.89…………. ok

shear reinforcement are required .
Use 2 leg Φ 12.

As =226.2 mm2 .
Vs = Vn – Vc = .. – 304.84 = 390.89 KN 226.2 400 440390.89 1000 101.85

2 4402 220 600
Use 2 leg Φ 12 @ 100 mm c/c .

2)Vu = 295.8 KN .

фVc = ф * * bw * d

= 0.75 * √ * 0.8 * 0.440 * 103 = 228.63 KN.

→ Check For Cases:-

.ф≤uV1 :Case-1

295.8 ≤ . = 114.32…....Not satisfy.

cVф≤u<  Vф2 :Case-2
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114.32< 295.8 ≤ 228.63 …….Not satisfy.

minVsф+cVф≤u<  VcVф3 :Case-3

ф Vs min ≥ ф * bw * d = . √27 * 0.8 *0.440 * 103 = 85.74 KN.

≥ ф * bw * d = . * 0.8 * 0.440 * 103 = 88 KN……….Control.фVs min = 88 KN.фVc + фVs min = 228.63 + 88 = 316.63 KN.фVc<   Vu ≤ фVc + фVs min

228.63< 295.8 ≤ 316.63 ……………..ok .

Use 2 leg Φ 10 .
As =157 mm2 . 2 4402 220 6003 157 400 3800 235.5 22016 157 400 16800 √27 241.7 220
Use 2 leg Φ 10  @ 200 mm.

For Vu= 526.4 KN…….. Use 2 leg Φ 12 @ 100 mm.

For Vu= 289.5 KN…….. Use 2 leg Φ 10 @ 200 mm.
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Design of Column (C2-C3):

Fig.(37) :Place Of Column (C2-C3) within the first floor.

Load Calculation for Column

Column Column Dimensions 'fc fy

Col. C197 70cm* 65cm 27 Mpa 400Mpa

 Load Calculation:
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 
 

mma

a

aAg

mmAg

AgAgAg

fyAstAstAgfcPu

gUse

KNPu

3.712
700/498610
*700

.498610
400*02.0)02.0(*227*85.0*8.0*65.010*56.6847

)()('*85.0*8.0*65.0
%2

56.6847

2

3















525000mm²=Ag withm700750Use m

Pu(KN) g providedAg, a( mm ) Ag ,required

6847.56 0.02 525000 2mm 712.3 498610 2mm

 Selecting longitudinal bars:
 

 
2

3

6.8737
400*)525000(*27*85.0*8.0*65.010*6847.56

)()('*85.0*8.0*65.0

mmAst

AstAst

fyAstAstAgfcPu







Take 18Ф 25 As,provided = 8834.4 2mm > As,req = 8737.6 2mm

g = Ag

Ast

= 017.0
525000

4.8834


Ф requiredAst , g

0.65 8737.6 2mm 017.0

 Design of Ties:
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- Use ties Ф10 with spacing of ties shall not exceed the smallest of

1. 48 * ds = 48 * 10 = 480mm

2. 16 * db = 16 * 25 = 400 mm - control

3. the least dimension of the column = 700 mm

Use ties Ф10 @ 200mm

ds(mm) db(mm) S(mm)

Ф10 Ф25 200

 Check for code requirements:

1. Clear Spacing =
5

25*62*102*40750  =100 mm >

40mm>1.5db=1.5*25=37.5mm - OK

2. 0.01< g = 0.017 <0.08 - OK

3. Number of bars 18>4 for rectangular section – OK

4. Minimum tie diameter ds =Ф10 for db = Ф25 bars – OK

5. Arrangement of ties 100 mm<150mm – OK

Clear Spacing No. of bars g ds (mm) db (mm)

100 mm 18 0.017 Ф10 Ф25

 Check Slenderness Effect:

Lu: Actual unsupported (un braced) length.

K: effective length factor (K= 1 for braced frame).

R: radius of gyration = 0.3 h =

)2.12.10(...............
2
11234  ACI

M

M

r

klu

I

A
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Lu = 3.5 m

M1/M2 =1   (Braced frame with M,min)

K=1 , According to ACI 318-02 The effective length factor, k, shall be permitted to

be taken as 1.0.

......402255.15
750.0*3.0
5.3*1

)2.12.10(...............4022
2
11234





r

klu

ACI
M

M

r

klu

…..short column.

Short column in both direction

Lu (m) M1/M2 K
r

klu

3.5 1.0 1.0 15.55
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Fig. (38):Section of Column (C2)
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Design of Stairs

Fig. (39) : Stair (ST1)

 Determination of Thickness:

height =3.50 m

Rise = 3.5/20 = 17.5 cm

height rise run LL 'fc fy
3.5m 17.5 cm 20 cm 5 KN/m2 20 Mpa 420 Mpa

- Minimum slab thickness for deflection is (for simply supported one way solid slab)

h,min = L/ 28

h,min =6/ 28 = 21.4 cm ………….take h= 25 cm.

 Use h = 25cm.

θ = tan-1(17.5 / 30) = 30.26o

h,min (cm) θ

25 30.256o
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Load Calculations

Dead Load calculations of Flight :0.03 22cos 30.256 0.762 /0.25 25cos 30.256 7.217 /0.3 0.1750.3 0.02 22 0.696 /0.3 0.1750.3 2 25 2.1875 /0.35 0.1750.3 0.03 27 1.4175 /
Total load (DL) = 12.3 KN/m

Live load (LL) = 5 KN/m

Total Factored load,,,, (W = 1.2DL + 1.6LL)

For flightW , W = 1.2*12.3+ 1.6*5 = 22.76 KN/m

For landingW , W = 1.2*8.01+ 1.6*5 = 17.61

flightW (KN/m) landingW (KN/m)

22.76 17.61

Dead Load calculations of Landing

material gama h(m) b(m) KN/m
Tiles 22 0.03 1 0.66
Mortar 22 0.02 1 0.44
R C 25 0.25 1 6.25
Plaster 22 0.03 1 0.66

Total load (DL) 8.01
Live load (LL) = 5 KN/m2



٧٦

Becouse the load on the landing is carried into two direction , only half the load

will be considered in each direction 17.61/2=8.81 KN

- Structural System Of  Flight (FL1) :

Fig. (40) : Structural System of Flyight (FL1)

Check for shear strength For Flight:

Assume Ø 14 for main reinforcement:-

d = h – 20 – db/2 = 250 – 20 – 14/2 = 223 mm

KNVu 1.44)223.01.0(81.892.46 

mKNVc /66.124
6

223*1000*20*75.0


Vu = 44.1 KN  < 0.5* Vc = 62.33 KN .

Thickness is adequate enough

db (mm) h(mm) d (mm) Vu (KN) Vc (KN)
Ø 14 250 223 47.85 136.56
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Design of Flexure:

- Design for Flight:

Mu = 46.92 . 8.81 1.2 . 22.76 84 /
Mn = Mu / 0.9 = 84/ 0.9 = 93.34 KN.m/m

d = h – 20 – db/2 = 250 – 20 – 14/2 = 223 mm

2db

Mn
Rn 


.877.1
223*1000
10*34.93

2

6

MPaRn 

'85.0 fc

fy
m




71.24
2085.0

420



m
















y

n

f

mR

m

2111
 00475.0

420
877.1*71.24*211

71.24
1











reqAs = 0.00475*1000*223 = 1058.5 mm2./m > minAs = 2450mm /m…. OK

minAs = 2450250*1000*0018.0**0018.0 mmhb  /m

Use Φ 14 then,

Mu(KN.m) m Rn ρ Asreq(
2mm ) Asmin( 2mm ) S(mm)

84.0 24.71 1.877Mpa 0.00475 1058.5 450 150

Use Φ 14 @ 15 cm c/c , As = 1078 mm2/m strip

- Step ( s) is the smallest of  :-

1. 3*h = 3* 250 = 750 mm
2. 450 mm
≤ 380 ( ) – 2.5 * Cc

≤ 380 * ( ) – 2.5* 20  = 380 * ( ) – 2.5 * 20 = 330mm
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≤ 300 ( )  = 300 * ( ) = 300 * ( ) = 300 mm … (control)

- Check for strain:

Tension = Compression

ok

mm
a

c

ma

a

abfcfyA

s

s

s













005.00177.0

003.0*
33.32

33.32223

33.32
85.0
64.26

64.26
*1000*20*85.0420*1078

***85.0*

1

\







 Temperature & Shrinkage reinforcement:
245025010000018.00018.0 mmhbAsShrinkage  /m

Use Φ 14 @ 30 cm c/c, As prov = 461.7 mm2/m strip

- Step ( s) is the smallest of  :-

1. 5*h = 5* 250 = 1250 mm
2. 450 mm – control

ShrinkageAs ( 2mm ) S(mm) db (mm)

461.7 300 Φ 14
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- Design for landing (L1):

Fig. (41) : Structural System of Landing (L1)

- Calculate the maximum bending moment:

Mu = 18.5 . 8.81 1.5 . . 17.61 . . 18.63 /
Mn = Mu / 0.9 = 18.63 / 0.9 = 20.7 KN.m/m

d = h – 20 – db/2 = 250 – 20 – 14 14/2 = 209 mm

2db

Mn
Rn 


.474.0
209*1000
10*7.20

2

6

MPaRn 

'85.0 fc

fy
m




71.24
2085.0

420



m
















y

n

f

mR

m

2111
 001145.0

420
474.0*71.24*211

71.24
1











reqAs = 0.00342*1000*209 = 239.2 mm2./m< minAs = 2450mm /m…. OK

minAs = 2450250*1000*0018.0**0018.0 mmhb  /m

Use Φ 14@ 300cm c/c
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Mu(KN.m) m Rn ρ Asreq(
2mm ) Asmin( 2mm ) S(mm)

62.075 20.6 0.474 Mpa 0.001145 239.2 450 300

- Step ( s) is the smallest of  :-

1. 3*h = 3* 250 = 750 mm
2. 450 mm
≤ 380 ( ) – 2.5 * Cc

≤ 380 * ( ) – 2.5* 20  = 380 * ( ) – 2.5 * 20 = 330mm

≤ 300 ( )  = 300 * ( ) = 300 * ( ) = 300 mm (control)

- Check for strain:

Tension = Compression

ok

mm
a

c

a

a

abfcfyA

s

s

s













005.0049.0

003.0*
1.13

1.13209

1.13
85.0
12.11

12.11
*1000*20*85.0420*450

***85.0*

1

\







 Temperature & Shrinkage reinforcement:
245025010000018.00018.0 mmhbAsShrinkage  /m

Use Φ 10 @ 15 cm c/c, As prov = 523.33 mm2/m strip

- Step ( s) is the smallest of  :-

1. 5*h = 5* 250 = 1250 mm
2. 450 mm – control

ShrinkageAs ( 2mm ) S(mm) db (mm)

450 300 Φ 14
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Design of isolated footing (F 4):
 Design of Isolated footing (Under ColumnC202):


cf

fy

27 Mpa 400Mpa

 Load Calculation:-

- From column (C202): (DL &LL)

* Service dead load ( DL) = 854.78 KN
* Service live load (LL) = 367 KN
* Service Surcharge = 5 KN/m²
* Column dimensions =20 cm*60 cm
* Allowable soil pressure = 400  KN/ m²
* Soil density = 18 KN/m3
* Soil weight = 0.6*18= 10.8 KN/ m²

DL(KN) LL(KN) Service
Surcharge

Column
dimensions

all. soil
pressure

Soil density Soil weight

854.78 367 5 KN/m² (20*60) cm 400  KN/ m² 18 KN/m3 10.8 KN/ m²

 Calculating the weight of footing, soil, and Surcharge :

- Weight of footing ( assume footingh = 25 cm)

footingw = 0.25*25 = 6.25 KN/m²

- Total Surcharge load foundation:

WT = Soil weight + footingw +Surcharge load =10.8+6.25 + 5 = 22.05 KN/m²

- Net soil pressure netq :

netq = 400 – 22.05 = 377.95 KN/m²
- Required sizes of footing:

A,required =
net

n

q

p =
95.377

367854.78 = 3.23m²

Try 1.8*1.8 Area = 3.24 m2

footingh footingw soilw WT netq A,required
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25cm 6.25 KN/m² 10.8 KN/m² 22.05 KN/m²377.95KN/m² 3.23m²

 Depth of footing and shear design:

Pu = 1.2DL + 1.6LL = 1.2*854.78 + 1.6*367 = 1612.94 KN
qu =

24.3
94.1612 = 497.82 KN/m²

Try area Pu qu

1.8*1.8 m 1612.94 KN 497.82KN/m²

Fig. (42) : Isolated Footing

 Determine the Depth of Footing Based on Shear Strength:-

 Check for One Way Shear Strength
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Fig. (43) : One way shear strength

mmh

md

VuVcLet

dVc

dbqud
al

Vu

3552075260
26.0

,

10**8.1*27
6
75.0

8.1*497.82*
2
6.0

2
8.1**

22

3














 






 





Try  h = 400 mm …..

d =400 – 75 – 20= 305 mm

Ф d (mm) h (mm) Try h(mm) Try d (mm)
0.75 260 355 400 305
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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















21
6
1..

dbf
db

V oc
o

s
c










 2

/12
1..




dbfV occ


3
1

.. 

Where:

00.3
200
600

)(
)(


bWidthColumn

aLengthColumn
C

ob = Perimeter of critical section taken at (d/2) from the loaded area
ob =2(0.6+0.305)+2(0.2+0.305)= 2.82 m.

s = 40…….for interior column

kNdbfV oc
c

C 1.93110*305.0*82.2*27*
00.3
21*

6
75.021

6
1.. 3 






 














kNdbf
b

d
V oc

o

s
C 43.120810*305.0*82.2*27*2

82.2
305.0*40*

12
75.02

12
1.. 3 






 














kNdbfV ocC 30.111710*305.0*82.2*27*
3
75.0

3
1.. 3 

C ob (m) s
CV. (KN)

3.00 2.82 40 4456.97

kNVu 42.1385497.82*))305.02.0(*)305.06.0(()8.1*8.1(( 
Vu=1385.42KN < ФVc =931.1……NOT OK

Try  h = 600 mm …..

d =500 – 75 – 20= 505 mm

Ф d (mm) h (mm) Try h(mm) Try d (mm)
0.75 260 355 600 505
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 Check for Two Way shear Action (Punching).

00.3
200
600

)(
)(


bWidthColumn

aLengthColumn
C

ob = Perimeter of critical section taken at (d/2) from the loaded area
=2(0.6+0.505)+2(0.2+0.505)= 3.62 m.

s = 40…….for interior column

kNdbfV oc
c

C 1.197910*505.0*62.3*27*
00.3
21*

6
75.021

6
1.. 3 






 














kNdbf
b

d
V oc

o

s
C 25.450010*505.0*62.3*27*2

62.3
505.0*40*

12
75.02

12
1.. 3 






 














kNdbfV ocC 8.237410*505.0*62.3*27*
3
75.0

3
1.. 3 

C ob (m) s
CV. (KN)

3.00 3.62 40 1.1979

kNVu 12.1225497.82*))505.02.0(*)505.06.0(()8.1*8.1((  < CV. ….. OK
h (mm) d (mm) ob (m) Vu (KN) CV. (KN)

700 605 4.82 1225.12 1979.1
Take h= 600 mm d = 600-75-20 = 505mm

 Design for Bending Moment of  long & short directions.

h (mm) d (mm) b(m)
600 505 1.8

d = 600-75-20/2 = 515 mm
Mu =497.82*1.8*0.6*0.6/2 = 161.3 KN.m
m = '*85.0 fc

fy =
27*85.0

400 = 17.43

Rn = 2*
/
db

Mu  = 2

6

)515(*1800
9.0/10*3.161 = 0.375 Mpa

ρ =
m

1 (1 -
fy

mRn21 )
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ρ =
43.17

1 (1 -
400

)375.0)(43.17(21 ) = 0.0009453

Asreq= 0.0009453 (1800) (515) = 876.3 2mm

Asmin =0.0018*b*h == 0.0018 (1800) (600) = 1944 2mm
Asreq= 876.3 2mm < Asmin = 1944 2mm ….. NOT OK

As= Asmin = 1944 2mm

Take 13 Ф 14 ,  As,provided = 20.01 cm²   > As,required = 19.44cm²

S=
12

14*132*751800  = 122.33 mm< Smax=450mm

- Step(S) is smallest of:

1. 3h = 3*600 =1800 mm
2. 450 mm - control
S = 122.33 mm < S,max = 450 mm – OK

Mu(KN.m) m Rn ρ Asreq( 2mm ) Asmin( 2mm ) Asreq( 2mm ) S(mm)

161.3 17.43 0.375Mpa 0.0009453 876.3 1944 1944 122.33

- Check strain

Tension = Compression

abffyA cs  '85.0

mma

a

38.19
18002785.04002001




mmc 8.22
85.0
38.19


oks ...005.0065.00003.0
8.22

8.22515





As( 2mm ) a (mm) c (mm) s

2001 19.38 22.8 0.065
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 Development length of  flexural reinforcement:
Ld for Φ 25:

dL = mmdb

db

ck

set

cf

fy

tr

82.69225
5.2

1*1*1
27

400
10
9**

10
9









 






Available length = ((1800-600)\2)-75=525mm
692.82mm> 525mm ……………ok
 Load transfer at the column-foundation interface (Dowels design ):

- In footing :

)85.0(.
1

2
1 A

A
AcfbPn 

A1 = 0.6 *0.2= 0.12 m2

A2 = 1.8*1.8 = 3.24 m2

220.5
12.0
24.3

1

2 
A

A ……………. 2
1

2 
A

A

okPuPn

KNbPn

...........KN1612.945508
55081000)212.02785.0(65.0.




The Dowels are not needed for footing

As,min = 0.005 * Ac = 0.005 * 600 * 200 = 600 mm2

Use 2Ф 25  , As,provided = 981.75 mm²  > As, required = 600 mm²

- In column:

KNbPn 1.1790)10002.06.02785.0(65.0, 

KNPKNbPn u 94.16121.1790. 
The Dowels are not needed for column

- Development of dowels in footing:

Ld(1)req = db
fc

fy *25.0


= 25*
27*1
400*25.0 = 481.13 mm

Ld(2)req = 0.043  fy db = 0.043 420 25 = 430 mm
Ld(2)req = 200 mm

)185.0(, AcfbPn 
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Ld(1)req= 481.13 mm  …………. Control
Available Ld = 14*275600  = 497mm .
AvailableLd =497 mm > Ld required= 481.13 mm……………..  OK.

- Lap splice of dowels in column :

Ls = 0.071 fy . db
= 0.071 * 400 * 25 = 710 mm.

Use 1000 mm

Fig. (44) : Isolated Footing (F4)
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Fig. (45): Details of footing (F4)

Design of Basement wall:

 load calculation:

fc =27 MPa, fy=400Mpa, s=20KN/m3, qall=250KN/m2, φ=30, surcharge =5KN/m2

fc fy s qall φ surcharge

27Mpa 400 Mpa 18 KN/m3 400 KN/m2 30 5KN/m2
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Fig (46):Section Of basement wall

5.030sin1sin1  Ca ( Static Earth Pressure)

Pa = Ca * h *  = 0.5 * 3.90*18 = 35.1 KN/m2

hs =
W

Ws
=

18
5 = 0.278 m

Ps = Ca * hs *  = 0.5 * 0.278 * 18= 2.5  KN/m2

Ca Pa hs Ps

0.5 35.1 KN/m2 0.278 m 2.5 KN/m2
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Fig. (47): Static System

From Atir we have moment and shear envelop

Fig. (48) : Shear envelope diagram of basement wall.

Shear

47.1

-64.

50.8

-78.2

Ps = 2.5 KN/m Pa = 35.1 KN/m
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Fig. (49) : Moment envelope diagram of basement wall.

Design of Bending Moment

Mu = +63.5 KN.m/m

d = 300 – 75 - 20/2 = 215 mm

2db

Mn
Rn 


.5264.1
215*1000*9.0

10*5.63
2

6

MPaRn 

'85.0 fc

fy
m




43.17
2785.0

400



m













y

n

f

mR

m

2
111

 003952.0
400

5264.1*43.17*211
43.17

1










As, req = 0.003952*1000*215= 849.706 mm2/m………..

Moments: spans 1 to 1

63.52.14 1.76
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Use Φ 16@ 20 cm,

With As,provided = 1005.31 mm2/m >  As,req = 849.706 mm2/m

- As.min for vertical bars:

- 0.0015*b*h = 0.0015 *1000*300 = 450 mm2/m

- 0.25 √ *1000*250= 812 mm2/m.

- . *1000 *250 = 875 mm2/m. . . . . . . . CONTROL

Use Φ 16@ 20 cm, with As, provided = 1005.31 mm2/m > As, req = 875 mm2/m

- For horizontal bars :

0.002*b*h =0.002*300*1000= 600 mm2/m.

Use Φ 14@25cm, with As, provided = 616 mm2/m > As,req = 600 mm2/m

- Check for shear

KNVc

dbwfcVc

cmd

1.65.139215*1000*27*
6
1*75.0.

**'*
6
1*75.0.

2151075300











Vu= 64 KN < ϕVc= 139.65……..OK

The thickness is enough
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Fig. (50)Basement details.

Design of a shear wall:

To design shear walls we use  ( CSI  ETABS)  Software , and this is a

manual example of shear wall  design :
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Fig. (51) Shear and Moment Diagrams of Shear wall

Fc = 20MPa

Fy = 420 MPa

t=25 cm .shear wall thickness

Lw = 5.0 m .shear wall width

Hw for one wall = 3.5 m story height

4 .15.1: Design of shear

  KNVuFx 630
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Fy = 420 MPa

t=25 cm .shear wall thickness
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Hw for one wall = 3.5 m story height

4 .15.1: Design of shear

  KNVuFx 630
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Fig. (51) Shear and Moment Diagrams of Shear wall

Fc = 20MPa

Fy = 420 MPa

t=25 cm .shear wall thickness

Lw = 5.0 m .shear wall width

Hw for one wall = 3.5 m story height

4 .15.1: Design of shear

  KNVuFx 630
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Design of the Horizontal reinforcement:
The critical Section is the smaller of:

mmlwd

mtstoryheigh

m
hw

contorlm
lw

400050008.08.0
5.3

12
2

24
2

....5.2
2
5

2








560.75 0.83 √20 250 4000 3711.9
16 16 √20 250 4000 10 745.36
0.27 4 0.27√20 250 4000 0 1207.5

5990 37623.5 3762 4398.6 .
2 4398.6630 52 4.48 0
0.05 0.1 0.2

20.05√20 5 0.1√20 04.48 250 4000 722.73
KN

VcVnVs

27.11773.722)75.0/630( 


117.27 10420 2560 0.0698 /
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0.0698250 0.000279 0.0025
Use ϕ 12 As=113.1 mm2. 0.0025 361.92 take it 250 mm

Max. Spacing

5 50005 10003 3 250 750
450 mm……………cont.

Use ϕ 12@250mm in tow layer

Design of bending moment :5000200 2 113.1 565556554000 250 42020 0.119
0

2 0.85 0.119 02 0.119 0.85 0.85 0.123
0.5 1 10.9 0.5 4524 420 5000 1 0 1 0.123 4682.92 .

→ use ϕ 12@200 mm for vertical reinforcement
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Design of Strip footing.

Fig. (52) location of Strip footing .

Load Calculation :
H (slab) = 0.35m

H ( المدة) = 0.15m

Weight of wall (D.L.) = height* Thickness * 1m wide * γc = 4* 0.3 * 25 = 30 KN/m

From plaster D.L = 0.3* 25 * 23 = 5.52 KN/m2

mknLD /52.3552.530. 

Total W= 35.52  = 35.52 KN/m
Allowable soil pressure = 400 KN/m²

Assume footing thickness is 0.25 m.

mB

m
qall

Pn
A

2.1

2125..0
400
50





Take B=120 cm .
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Pu = 1.4*35.52 = 50 KN/m

Assume  h=35 cm

267.41
2.11

50
Km

xA

Pu
qu 

 

Uc

wc

u

VV

kn

xdbfcxV

knV

mmd

mmh















28.162

10265.0100024
6
175.0..

6
175.0

71.767.41265.015.06.01

2651075350
350

3/

So No Shear Reinforcement

00016.0)
420

669.0.06.20211(
6.20

1

)211(1

6.20
)24(85.0

420
85.0 ,













fy

mKn

m

f

f
m

c

y

A s (req) = 0.00016 (1000) (265) = 42.3 mm 2

A s min for shrinkage and temperature:

A s min =0.0018*b*h

=0.0018*1000*300=540 mm
2

Mpa
db

Mn
Kn

mkn
M

M

mknM

u
n

u

0669.0
2651000
107.4

*

/7.4
9.0
22.4

9.0

/22.4
2
45.0145.067.41

2

6

2 














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4
1.113

450#

450 2





barof

mmAsreq

Select Ф12 @ 25cm c/c with AS prov. 452.4mm²/m.
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رقم الصفحة  الموضوع 
١ عنوان المشروع
٢ صفحة شھادة تقییم مقدمة مشروع التخرج
٣ الإھداء
٤ الشكر والتقدیر
٥ ملخص المشروع باللغة العربیة 
٦ ملخص المشروع باللغة الإنجلیزیة
٧ المقدمة: الفصل الأول 
٩ مقدمة المشروع

١٠ أھداف المشروع
١٠ مشكلة المشروع
١١ حدود مشكلة المشروع
١١ المسلمات
١١ فصول المشروع
١٢ إجراءات المشروع
١٣ الوصف المعماري: الفصل الثاني 
١٥ المقدمة
١٦ لمحة عن المشروع 
١٦ موقع المشروعوصف 
١٨ موقع المشروع
١٨ وصف الموقع 
١٨ المناخ 
١٨ حركة الریاح و الشمس
١٨ الضوضاء
١٨ الرطوبة النسبیة
١٩ كمیات ھطول الأمطار السنویة
١٩ العناصر المعماریة
١٩ وصف المساقط الأفقیة
١٩ طابق التسویة
٢٠ الأرضيالطابق 
٢١ الأولالطابق 
٢٢ الطابق الثاني
٢٣ الطابق الثالث
٢٤ الطابق الرابع
٢٥ الطابق الخامس
٢٦ وصف الواجھات 
٢٧ الشمالیةالواجھة 
٢٨ الواجھة الجنوبیة
٢٩ الواجھة الشرقیة
٣٠ الواجھة الغربیة
٣١ وصف الحركة
٣٣ الوصف الإنشائي: الفصل الثالث 
٣٥ مقدمةال
٣٥ ھدف التصمیم الإنشائي
٣٥ الدراسات النظریة للعناصر الإنشائیة في المبنى
٣٦ الأحمال
٣٦ الاحمال المیتة
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٣٧ الأحمال الحیة
٣٨ الأحمال البیئیة 
٤٠ العناصر الإنشائیة 
٤١ العقدات
٤٤ الجسور
٤٥ الأعمدة
٤٦ ) جدران القص ( الجدران الحاملة 
٤٦ الأساسات
٤٧ الأدراج
٤٨ فواصل التمدد
٥١ Chapter Four : Structural Analysis & Design
٥٣ Introduction
٥٣ Factored Loads
٥٣ Slab Thickness Calculations
٥٤ Load Calculation
٥٥ Design Of Topping
56 Design Of Rib ( FF-R3 )
62 Design Of Beam ( FF-B130)
69 Design of Column  ( C2-C3 )
74 Design of Stair
81 Design of Isolated Footing  ( F4 )
89 Design of Basement Wall
94 Design of Shear Wall
98 Design of Strip Footing

101 النتائج والتوصیات: الفصل الخامس 
103 والتوصیاتالنتائج
104 فھرس المحتویات
106 فھرس الجداول
107 فھرس الأشكال
109 List of Abbreviations
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فھرس الجداول
رقم الصفحة  الجدول

١٢ ٢٠١٤/٢٠١٣الجدول الزمني للمشروع خلال السنة الدراسیة )١(جدول 
٣٧ الكثافة النوعیة للمواد المستخدمة) ٢(جدول 
٣٨ الأحمال الحیة للمرافق الخاصة بالمستشفى)٣(جدول 
٣٩ عن سطح البحرالارتفاعقیمة أحمال الثلوج حسب ) ٤(جدول 
54 Table (5): Calculation of the total dead load for one way rib slab.
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فھرس الأشكال
رقم الصفحة  17الصورة .صورة جویة للموقع ): 1(شكل 

٢٠ .مخطط طابق التسویة): ٢(شكل 
٢١ .الأرضيمخطط الطابق ): ٣(شكل 
٢٢ .مخطط الطابق الأول): ٤(شكل 
٢٣ .يمخطط الطابق الثان): ٥(شكل 
٢٤ .مخطط الطابق الثالث): ٦(شكل 
٢٥ .مخطط الطابق الرابع): ٧(شكل 
٢٦ .مخطط الطابق الخامس): ٨(شكل 
٢٧ .الواجھة الشمالیة: )٩(الشكل
٢٨ .الواجھة الجنوبیة): ١٠(الشكل
٢٩ .الواجھة الشرقیة: )١١(الشكل
٣٠ .الواجھة الغربیة: )١٢(الشكل 
٣١ Section A-A): ١٣(الشكل 
٣٢ Section B-B:)14(الشكل
٤١ .یوضح بعض العناصر الإنشائیة في المبنى:)١٥(الشكل 
٤٢ .عقدات العصب ذات الاتجاه الواحد: )١٦(الشكل 
٤٣ .عقدات العصب ذات الاتجاھین): ١٧(الشكل 
٤٣ .العقدات المصمتة ذات الاتجاه الواحد): ١٨(الشكل 
٤٤ .العقدات المصمتة ذات الاتجاھین): ١٩(الشكل 
٤٤ .جسر مسحور: )٢٠(الشكل 
٤٥ .جسر مدلى: )٢١(الشكل 
٤٥ .أحد أشكال الأعمدة): ٢٢(الشكل 
٤٦ .جدار القص): ٢٣(الشكل 
٤٧ .الأساس المنفرد): ٢٤(الشكل 
٤٨ .الدرج): ٢٥(الشكل 
٤٩ .فاصلا التمدد بالمبنى:)٢٦(الشكل 
٥٠ 54.فاصل التمدد للطابق الأول:)٢٧(الشكل  Fig. (٢٨) One way rib slab.56 Fig.  (29): Rib geometry57 Fig. (30) : loading of Rib (FF-R30)57 Fig. (31) : Moment Envelop of rib (FF-R30)57 Fig. (32) : Shear Envelop of rib (FF-R30)63 Fig. (33) : Beam  Geometry.63 Fig. (34) : Load of Beam (FF-B130)63 Fig. (35) : Moment Envelop for Beam (FF-B130)64 Fig. (36) : Shear Envelop for Beam.69 Fig. (37) :Place Of Column (C2-C3) within the first floor.73 Fig. (38):Section of Column (C2)74 Fig. (39) : Stair (ST1)76 Fig. (40) : Structural System of Flight (FL1)79 Fig. (41) : Structural System of Landing (L1)82 Fig. (42) : Isolated Footing83 Fig. (43) : One way shear strength88 Fig. (44) : Isolated Footing (F4)89 Fig. (45): Details of footing (F4)
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90 Fig. (46): Section Of basement wall91 Fig. (47): Static System91 Fig. (48) : Shear envelope diagram of basement wall.92 Fig. (49) : Moment envelope diagram of basement wall.94 Fig. (50)Basement details.95 Fig. (51) Shear and Moment Diagrams of Shear wall.98 Fig. (52) location of Strip footing .
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List of Abbreviations

 Ac = area of concrete section resisting shear transfer.

 As = area of non-prestressed tension reinforcement.

 As = area of non-prestressed compression reinforcement.

 Ag = gross area of section.

 Av = area of shear reinforcement within a distance (S).

 At = area of one leg of a closed stirrup resisting tension within a (S).

 b = width of compression face of member.

 bw = web width, or diameter of circular section.

 Cc = compression resultant of concrete section.

 Cs = compression resultant of compression steel.

 DL = dead loads.

 d = distance from extreme compression fiber to centroid of tension reinforcement.

 Ec = modulus of elasticity of concrete.

 fc = compression strength of concrete .

 Fy = specified yield strength of non-prestressed reinforcement.

 h = overall thickness of member.

 Ln = length of clear span in long direction of two- way construction, measured face-

to-face of supports in slabs without beams and face to face of beam or other supports in

other cases.

 LL = live loads.

 Lw = length of wall.

 M = bending moment.

 Mu = factored moment at section.

 Mn = nominal moment.

 Pn = nominal axial load.

 Pu = factored axial load

 S = Spacing of shear or in direction parallel to longitudinal reinforcement.
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 Vc = nominal shear strength provided by concrete.

 Vn = nominal shear stress.

 Vs = nominal shear strength provided by shear reinforcement.

 Vu = factored shear force at section.

 Wc = weight of concrete. (Kg/m³).

 W = width of beam or rib.

 Wu = factored load per unit area.

 Φ = strength reduction factor.

 εc = compression strain of concrete = 0.003mm/mm.

 εs = strain of tension steel.

 έs = strain of compression steel.

 ρ = ratio of steel area .
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