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إلى آمي..... ..….....نبع الحنان ......لإلى الزھرة التي لا تذب

إلى والدي... …….......نبع العطاء .....إلى الماس الذي لا ینكسر

إلي أشقائي..……....شقائق النعمان.…........إلى ملائكة الأرض 
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إلى شھدائنا.. …........رایات المجد ............ إلى صناع الكرامة 

إلى أسرانا..…...من طلبوا العزة ......... إلى من رفضوا الخضوع 

إلیكم جمیعا أحبتي اھدي ھذا الجھد المتواضع

التقدیركروالش

مشروعنشكر كل من ساھم في إنجاز ھذا ال
ھلا نجاحوقدم ما یستطیع 

ساھم في إنجاز ھذا العمل المتواضعنشكر كل من
ونخص بالذكر 

المشروع على مشرفالوماھر عمر. د
للمساعدة في القسم حساب الكمیات والقسم نافذ ناصر الدین.م

الإداري في المشروع 
المصمم المعماري للمشروعاامجد اعبیدو. م



IV

ونقدم جزیل الشكر
أعضاء الھیئة التدریسیة في دائرة الھندسة المدنیة و إلى جمیع 

المعماریة

ي

فریق العمل

محمد حسن عطا المحتسببھاء بھجت كمال الجعبري                           

م٢٠٠٥-جامعة بولیتكنك فلسطین

إشراف
الدكتور ماھر عمرو

خطوات العمل التي ترتبط ارتباطا مباشرا في أنشاء أھمیعد التصمیم الانشائي احد 

تصمیم المشروع من خلالمن ھنا كانت الفكرة في طرق باب التصمیم الانشائيو، المباني

.الخلیل العامةنشائي لمكتبة بلدیةالا

ھدف المشروع ھو التصمیم الانشائي لكافة العناصر الإنشائیة ابتدءا بالعقدات وانتھاءھا 

وتكلفھ الى عمل جدول زمني وحساب كمیاتبالإضافةبالأساسات مرورا بالجسور والأعمدة

.للمشروع 
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المھمة و ینالعناوحتوي على العدید من أنھا تمن خلال متابعة مادة المشروع نرى 

الوصف ، الوصف المعماري للمبنى ، وھي المقدمة الستة المقسمة من خلال فصول المشروع

فصل حساب الكمیات والجدول الزمني أخیراالتصمیم الانشائي للمبنى و ،الانشائي للمبنى 

.أخیرا الاستنتاجات والتوصیات للمشروع

بما ورد داخل المخططات تفادیا لأي تقییدالمن الاستنتاجات والتوصیات لتنفیذ المشروع

ومن خلال كل ما  تم نخلص الى أن التصمیم الانشائي ھو فن التعامل مع عناصر القوة ، معوقات

.بأفضل المواصفات واقل التكالیف لإخراجھا 

Abstract

The Structural Design for Hebron public municipal library

Project Team

Baha  Bahjat Kamal Al- Jabari Mohammed Hasan Atta AL- Muhataseb

Palestine Polytechnic University-2003

Supervisor

Dr. Maher Amro

The structural design is consider as  one of the most important work steps that

is directly connected with building structure .

From this point the idea of structural design arouse trough the project of the structural

design for Hebron public municipal library .

The project aims at making an structural design for each of the structural

factor starting with slabs , passing with the beams and extra columns and ending by

footing  ,in addition to make a work schedule and accounting the quantities and the

cost of the project .
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Through discussing the material of the project we can see that it contains a

number of an important titles that are divided among the six chapter of the project ;

the introduction the architectural description of the building ; the structural

description of the building structural design ; and quantity account and the work

schedule .

From what have discerned we conclude that the structural design is the arc of

dealing with the power factor in order to have it in the best quality and the least cost .
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4.1 introduction :

The design and construction of reinforced concrete building is controlled by

the ( building code requirements for structural concrete ) _ ( ACI 318-99) of the

American concrete institute .

Concrete consists primarily of a mixture of cement and fine and coarse

aggregates (sand , gravel , crushed rock , and other materials ) to which water has

been added as a necessary ingredient for the chemical reaction of curing .

This chapter start with calculate the thickness of the floor by using table 9.5

from ACI code , and make cheek for the value , then calculate the dead load and

select live load to begin analysis of the element, after doing the analysis make the

design of  each structure element in the system to select the effective section for

element and its reinforcement of the profile   .

After make the design of section start drawing the section and show the

reinforcement of every element will be design .

4.2 Design of rib :

4.2.1 Calculate of dead load and life load
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the overall depth must be satisfy by using table 9.5a .

Min h = L/18.5

h = 600/18.5  = 32 cm

cheek the value of thickness

from Israel code for rib slabs :

h = 7 L ³ ECfser

= 7*6.2 ³ 300000)08.28.5( 

= 22 cm < 32 cm .

4.2.2 one way rib slab :

1. Tiles = (0.52) (0.04) (22) = 0.458 kN/unit

2. Mortar = (0.52) (0.05) (22) = 0.572  kN/unit

3. sand = (0.52) (0.15) (16) = 1.25 kN/unit

4. top slab = (0.52) (0.08)  (25) = 1.04 kN/unit

5. block = (0.4) (0.24) (9) = 0.864 kN/unit

6. rib = (0.12) (0.24) (25) = 0.72 kN/unit

7. plaster = (0.52) (0.03) (22) = 0.34 kN/unit

8. partition = (1) (1) (0.52) = 0.52  kN/unit .

Total dead load for one way rib = 5.80 kN/unit .

Total dead load for one way rib = 11.15  kN/m² .

Factor load From ACI  coad the equation tel that :

DL =1.4 (5.8) = 8.12  kN/unit rib .

LL = 1.7 (2.08) = 3.54 kN/unit rib .
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Then :

qu = 1.4 DL + 1.7 LL .

qu = 1.4 (5.8) + 1.7 (2.08) = 11.71 kN/unit rib .

For meter square

qu = 1.4 (11.15) + 1.7 (4.0) = 22.4 kN/unit rib .

4.2.3 two way rib slab :

1. Tiles = (0.52) (0.52)  (0.04) (22) = 0.24 kN/unit

2. Mortar = (0.52) (0.52)  (0.05) (22) = 0.30  kN/unit

3. sand = (0.52) (0.52) (0.15) (16) = 0.65 kN/unit

4. top slab = (0.52) (0.08) (0.52) (25) = 0.541 kN/unit

5. block = (0.4) (0.4) (0.24) (9) = 0.346 kN/unit

6. rib = (0.12)(1.04) (0.24) (25) = 0.75 kN/unit

7. plaster = (0.52) (0.52) (0.03) (22) = 0.179 kN/unit

8. partition = (1) (0.52) (0.52) = 0.270 kN/unit figure #.(14)

Total dead load for two way rib = 3.25 kN/unit .

Total dead load for two way rib = 12.0  kN/m² .

factor load From ACI  coad the equation tel that :

DL =1.4 (3.25) = 4.55 kN/unit rib .

LL = 1.7 (1.08) = 1.84 kN/unit rib .

From ACI  coad

qu = 1.4 DL + 1.7 LL .

qu = 1.4 (3.25) + 1.7 (1.08) = 6.39  kN/unit rib .
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qu = 1.4 (12.0) + 1.7 (2.0) = 20.2  kN/unit rib .

4.2.4 Design of top slab :

dead load of rib = b * h * D

= 0.12 * 0.24 * 25

= 0.72 kN/m²

DL = ( Total dead load of rib ) – ( dead load of one rib)

= (
52.0

8.5
-

52.0

72.0
) = 9.76 kN/m²

LL = 4 kN/m²

uq = 1.4 (DL) + 1.7 (LL)

= 1.4 ( 9.78) + 1.7 (4)

= 20.4 kN/m²

4.2.5 Calculate of ultimate moment :

M =
24

* 2lqu =
24

)4.0(*46.20 2

= 0.136 kN.m

M =
12

* 2lqu =
12

)4.0(*46.20 2

= 0.27 kN.m

Mn = sf v *

S =
6

* 2hb
=

6

)8(*100 2

= 1066.67 cm³

vf = 0.7 30 = 3.83 MPa

Mn = 3.83 (1066.67 * 310 = 4.08 kN.m

Mn = Mn * ( Reduction factor)
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= 4.08 * (0.65)  = 2.655 kN.m > 0.27

So the slab is plan concrete .

Minimum reinforced of slap is required according to ACI – COD :

- to prevent shrinkage cracks .

- to minimize temperature .

minAs = 0.0018 * b * d

= 0.0018 * 100 * 8 = 1.44 cm²

select 6 Ф6 per one meter ----- reqAs = 1.98 cm²

4.2.6 design of negative moment (for rib 2 ground):

rib 2 ground floor
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maximum negative moment is Mu = 41.96 kN
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= 29.4 cm

m =
'*85.0 fc

fy
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30*85.0

400
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2* db
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0

5

10

[kN]

28.70
34.98

41.74

-41.41
-35.17

-28.93
-40

-30

-20

-10

0

10

20

30

40
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ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
7.15

1
(1 -

400

)49.4)(7.15(2
1 ) = 0.012

ρmin=
fy

fc

4

'

≥
fy

4.1

=
)400(4

30 '

≥
400

4.1

= 0.00342 ≤ 0 .012

ρmin = 0.0035 .

ρmax = 0.0244 .

As = ρ . b. d .

= 0.012 * 12 * 29.4

As = 4.23 cm²

Select 3 Ф 14 with AS= 4.62 cm² .

4.2.7 design of positive  moment (for rib 2 ground):

C = T

T = As * fy

C = 0.85 * 'fc a  * b

= 0.85 * 30 * 80 * 520

= 1060 kN
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Mn = c (d -
2

t
)

assume neutral axis equal  thickness the flange

a = t

= 1060 (0.294 –
2

080.0
) = 269.24 kN.m


recMu

= Mn = 42.2 ≤ 269.24 kN.m

a < t

Rn =
293*520*9.0

89.35
= 0.89 MPa , m = 15.7

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
7.15

1
(1 -

400

)89.0)(7.15(2
1 )

ρ = 0.0023 < ρmin = 0.0035

Asmin=
fy

fc

4

'

bw*d ≥
fy

4.1
bw * d

Asmin=
)400(4

30
120*29.4 ≥

400

4.1
120 * 29.4

= 12.08 ≥ 1.24

so select 1 Ф 12 --A = 2.67 cm² and 1 Ф 14 -- A = 1.13 cm²

4.2.8 design of shear for T-section (for rib 2 ground):

Ф Vc =  Ф *
6

'fc
bw * d

= 0.85 *
6

'30
120 * 29.3

= 27.3 kN



٤٠

Ф Vsmin = 0.85
3

1
* 120 * 29.3

= 9.962  kN

75.3

74.41
=

45.3

x

9.962 =
S

3.29*1.1*400

S =
Vs

dfyAv


 ***

=
1.11

4.29*400*01.1*85.0 =91cm

select 1 Ф 8/20cm .

# of
Beam places Mu Mn m Rn ρ b d As

# OF
BARES

R1G m1 39.92 44.356 15.700 0.987 0.003 52.000 29.400 3.8 2Φ16
ms1 38.180 42.422 15.700 4.090 0.011 12.000 29.400 4.0 2Φ16
m2+ 4.88 5.422 15.700 0.121 0.000 52.000 29.400 0.5 1Φ16
m2- 10 11.111 15.700 0.247 0.001 52.000 29.400 0.9 1Φ16
ms2 24.24 26.933 15.700 2.597 0.007 12.000 29.400 2.4 1Φ16
m3 26.02 28.911 15.700 0.643 0.002 52.000 29.400 2.5 2Φ16
ms3 45.87 50.967 15.700 4.914 0.014 12.000 29.400 4.9 3Φ16
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R2G m1 35.33 39.256 15.700 0.873 0.002 52.000 29.400 3.4 2Φ16
ms1 41.36 45.956 15.700 4.431 0.012 12.000 29.400 4.3 3Φ16
m2 14.12 15.689 15.700 0.349 0.001 52.000 29.400 1.3 1Φ16
ms2 41.96 46.622 15.700 4.495 0.012 12.000 29.400 4.4 3Φ16
m3 26.2 29.111 15.700 0.648 0.002 52.000 29.400 2.5 2Φ16

R3G m1 23.32 25.911 15.700 0.576 0.001 52.000 29.400 2.2 2Φ16

R4G m1 17.67 19.633 15.700 0.437 0.001 52.000 29.400 1.7 1Φ16
ms1--

c 24.38 27.089 15.700 2.612 0.007 12.000 29.400 2.4 2Φ16

RIB1F1 m1 38.8 43.111 15.700 0.959 0.002 52.000 29.400 3.7 2Φ16
ms1 44.6 49.556 15.700 4.778 0.013 12.000 29.400 4.7 3Φ16
m2+ 23.6 26.222 15.700 0.583 0.001 52.000 29.400 2.3 2Φ16
m2- 5 5.556 15.700 0.124 0.000 52.000 29.400 0.5 1Φ16
ms2 26.4 29.333 15.700 2.828 0.008 12.000 29.400 2.7 2Φ16
m3 35.89 39.878 15.700 0.887 0.002 52.000 29.400 3.5 2Φ16
ms3 55.2 61.333 15.700 5.913 0.017 12.000 29.400 6.0 3Φ16

RIB2F1 m1 36.4 40.444 15.700 0.900 0.002 52.000 29.400 3.5 2Φ16
ms1 37 41.111 15.700 3.964 0.011 12.000 29.400 3.8 2Φ16
m2+ 22 24.444 15.700 0.544 0.001 52.000 29.400 2.1 2Φ16
m2- 12.8 14.222 15.700 0.316 0.001 52.000 29.400 1.2 1Φ16
ms2 55.2 61.333 15.700 5.913 0.017 12.000 29.400 6.0 3Φ16

RIB3F1 m1 38.72 43.022 15.700 0.957 0.002 52.000 29.400 3.7 2Φ16
ms1 43.55 48.389 15.700 4.665 0.013 12.000 29.400 4.6 3Φ16
m2+ 12.79 14.211 15.700 0.316 0.001 52.000 29.400 1.2 1Φ16
m2- 5 5.556 15.700 0.124 0.000 52.000 29.400 0.5 1Φ16
ms2 44.2 49.111 15.700 4.735 0.013 12.000 29.400 4.7 3Φ16
m3 39.29 43.656 15.700 0.971 0.002 52.000 29.400 3.8 2Φ16

RIB4F1 m1 28.28 31.422 15.700 0.699 0.002 52.000 29.400 2.7 2Φ16
ms1 64.76 71.956 15.700 6.937 0.021 12.000 29.400 7.3 4Φ16

RIB5F1 m1 23.32 25.911 15.700 0.576 0.001 52.000 29.400 2.2 2Φ16

RIB1F2 m1 38.8 43.111 15.700 0.959 0.002 52.000 29.400 3.7 2Φ16
ms1 44.6 49.556 15.700 4.778 0.013 12.000 29.400 4.7
m2+ 23.6 26.222 15.700 0.583 0.001 52.000 29.400 2.3 2Φ16
m2- 5 5.556 15.700 0.124 0.000 52.000 29.400 0.5 1Φ16
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ms2 26.4 29.333 15.700 2.828 0.008 12.000 29.400 2.7 2Φ16
m3 35.89 39.878 15.700 0.887 0.002 52.000 29.400 3.5 2Φ16
ms3 55.2 61.333 15.700 5.913 0.017 12.000 29.400 6.0 3Φ16

RIB2F2 m1 36.4 40.444 15.700 0.900 0.002 52.000 29.400 3.5 2Φ16
ms1 37 41.111 15.700 3.964 0.011 12.000 29.400 3.8 3Φ16
m2+ 22 24.444 15.700 0.544 0.001 52.000 29.400 2.1 2Φ16
m2- 12.8 14.222 15.700 0.316 0.001 52.000 29.400 1.2 1Φ16
ms2 55.2 61.333 15.700 5.913 0.017 12.000 29.400 6.0 3Φ16

RIB3F2 m1 38.72 43.022 15.700 0.957 0.002 52.000 29.400 3.7 2Φ16
ms1 43.55 48.389 15.700 4.665 0.013 12.000 29.400 4.6 3Φ16
m2+ 12.79 14.211 15.700 0.316 0.001 52.000 29.400 1.2 1Φ16
m2- 5 5.556 15.700 0.124 0.000 52.000 29.400 0.5 1Φ16
ms2 44.2 49.111 15.700 4.735 0.013 12.000 29.400 4.7 3Φ16
m3 39.29 43.656 15.700 0.971 0.002 52.000 29.400 3.8 2Φ16

RIB4F2 m1 28.28 31.422 15.700 0.699 0.002 52.000 29.400 2.7 2Φ16
ms1 64.76 71.956 15.700 6.937 0.021 12.000 29.400 7.3 4Φ16

RIB1F3 m1 41.4 46.000 15.700 1.023 0.003 52.000 29.400 4.0 2Φ16
ms1 43.4 48.222 15.700 4.649 0.013 12.000 29.400 4.6 3Φ16
m2+ 5.63 6.256 15.700 0.139 0.000 52.000 29.400 0.5 1Φ16
m2- 14.7 16.333 15.700 1.575 0.004 12.000 29.400 1.4 1Φ16
ms2 35.6 39.556 15.700 3.814 0.010 12.000 29.400 3.7 2Φ16
m3 43 47.778 15.700 1.063 0.003 52.000 29.400 4.2 3Φ16
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Reinforcement of ribbed table #(4)

4.3 design of beam :

RIB2F3 m1 36.4 40.444 15.700 0.900 0.002 52.000 29.400 3.5 2Φ16
ms1 37 41.111 15.700 3.964 0.011 12.000 29.400 3.8 2Φ16
m2+ 22 24.444 15.700 0.544 0.001 52.000 29.400 2.1 1Φ16
m2- 12.8 14.222 15.700 0.316 0.001 52.000 29.400 1.2 1Φ16
ms2 55.2 61.333 15.700 5.913 0.017 12.000 29.400 6.0 3Φ16

RIB3F3 m1 38.72 43.022 15.700 0.957 0.002 52.000 29.400 3.7 2Φ16
ms1 43.55 48.389 15.700 4.665 0.013 12.000 29.400 4.6 3Φ16
m2+ 12.79 14.211 15.700 0.316 0.001 52.000 29.400 1.2 1Φ16
m2- 5 5.556 15.700 0.124 0.000 52.000 29.400 0.5 1Φ16
ms2 44.2 49.111 15.700 4.735 0.013 12.000 29.400 4.7 3Φ16
m3 39.29 43.656 15.700 0.971 0.002 52.000 29.400 3.8 2Φ16

RIB4F3 m1 28.28 31.422 15.700 0.699 0.002 52.000 29.400 2.7 2Φ16
ms1 64.76 71.956 15.700 6.937 0.021 12.000 29.400 7.3 4Φ16
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Beam 2  ground floor .

figure #.(16) beam 2 ground

A

1

B

2

C

3

D

5.95 5.55 5.80

[kN/m]

2.98 2.98 5.55 5.80

0

30

60

90

120

150

[kN]

295.13

414.94

497.43

-442.53 -415.15
-344.34

-440

-330

-220

-110

0

110

220

330

440

[kNm]

417.12

152.89

415.19

-478.49-478.37 -483.20-483.18

400

300

200

100

0

-100

-200

-300

-400
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4.3.1 span (1) positive moment :

Mu = 417.12 kN .m

Mn =


recMu
=

9.0

12.417
= 463.47 kN .m

ρmax = 0.0244

m =
'*85.0 fc

fy
=

30*85.0

400
= 15.7

Rn =
2* db

Mu

Rn =
2)26(*110

47.463
= 6.23 MPa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
7.15

1
(1 -

400

)23.6)(7.15(2
1 ) = 0.01817

Areq = ρ * b * d = 0.001817 * 110 * 26  = 51.95cm²

# Of bar =
14.3

95.51
= 16.55 -----select (18) bar Ф 20

4.3.2 span (2) positive moment :

Mu = 152.89 kN .m

Mn =


recMu
=

9.0

9.152
= 169.89 kN .m
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m =
'*85.0 fc

fy
=

30*85.0

400
= 15.7

Rn =
2* db

Mu

Rn =
2)26(*110

89.169
= 2.28 MPa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
7.15

1
(1 -

400

)28.2)(7.15(2
1 ) = 0.006 ≥ ρmin = 0.0035 .

Areq = ρ * b * d = 0.006 * 110 * 26 = 17.16cm²

# Of bar =
14.3

16.17
= 5.46 -----select (6) bar Ф 20

4.3.3 span (1) negative  moment :

Mu = 483.2 kN .m

Mn =


recMu
=

9.0

2.483
= 536.88 kN .m

ρmax = 0.0244

m =
'*85.0 fc

fy
=

30*85.0

400
= 15.7

Rn =
2* db

Mu

Rn =
2)75.25(*110

88.536
= 7.36 MPa
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ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
7.15

1
(1 -

400

)30.7)(7.15(2
1 ) = 0.022 ≤ ρmax = 0.0244 .

Areq = ρ * b * d = 0.022 * 110 * 25.75 = 63.19cm²

# Of bar =
91.4

19.63
= 12.87 -----select (13) bar Ф 25

4.3.4 design of shear (for beam 2 ground):

ACI – 318 – Design categories :

1. Vu ≤
2

1 Ф Vc

2

1 Ф Vc =
2

1 Ф *
6

'fc
bw * d

=
2

1
0.85 *

6

'30
110 * 25.75

= 109.9 kN

2.
2

1 Ф Vc ≤ Vu ≤ Ф Vc

Ф Vc =   Ф *
6

'fc
bw * d

Ф Vc = 0.85 *
6

'30
110 * 25.75

= 219.79 kN
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3. Ф Vc ≤ Vu ≤ Ф Vc + Ф Vsmin

Ф Vsmin = 0.85 (
3

1
) * bw * d

= 80.25 kN + 219.79 kN = 300 kN

4. Ф Vc + Ф Vsmin ≤ Vu ≤ Ф Vc + Ф *
3

'fc
bw * d

Ф Vs =Ф *
3

'fc
bw * d

= 0.85 *
3

'30
110 * 25.75 = 439.57 kN

= 219.79 + 439.57 = 659.36 kN

4.3.5 design the spacing between stirrups :

S =
Vs

dfyAv


 ***

=
57.439

75.25*400*74.4*85.0 = 9.44 cm

select 3 Ф 10 / 9 cm (for 1 meter from the face of the support ).

The residual beam select :

S =
Vs

dfyAv


 ***

S =
25.80

75.25*400*74.4*85.0 = 48.4 cm

S ≤ 60 cm

≤
2

d
=

2

75.25
= 12.88 cm

select 3 Ф 10 / 12 cm (for The residual beam).
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figure #.(17) beam 2 ground

# of
Beam places Mu Mn m Rn ρ b d As

# of
barΦ20

B1G m1 498.610 554.011 15.700 7.450 0.023 110.0 26.0 64.8 21
ms1 465.320 517.022 15.700 6.953 0.021 110.0 26.0 59.4 19
m2+ 23.26 25.844 15.700 0.348 0.001 110.0 26.0 2.5 1
m2- 110 122.222 15.700 1.644 0.004 110.0 26.0 12.2 4
mS2 255.78 284.200 15.700 7.007 0.021 60.0 26.0 32.7 10
m3 279.2 310.222 15.700 7.648 0.023 60.0 26.0 36.6 12

B2G m1 422.390 469.322 15.700 6.311 0.018 110.0 26.0 52.8 17
ms1 486.840 540.933 15.700 7.275 0.022 110.0 26.0 62.9 20
m2 156.89 174.322 15.700 2.344 0.006 110.0 26.0 17.6 6
ms2 496.03 551.144 15.700 7.412 0.023 110.0 26.0 64.4 20
m3 424.71 471.900 15.700 6.346 0.019 110.0 26.0 53.1 17

B3G m1 417.12 463.467 15.700 6.233 0.018 110.0 26.0 52.0 17
ms1 478.49 531.656 15.700 7.150 0.022 110.0 26.0 61.5 20
m2 152.89 169.878 15.700 2.285 0.006 110.0 26.0 17.1 5
ms2 483.2 536.889 15.700 7.220 0.022 110.0 26.0 62.3 20
m3 415.19 461.322 15.700 6.204 0.018 110.0 26.0 51.7 16

B4-1G m1 339 376.667 15.700 6.965 0.021 80.0 26.0 43.3 14
B4-2G m1 75.2 83.556 15.700 1.545 0.004 80.0 26.0 8.3 3
B4-3G m1 331 367.778 15.700 6.801 0.020 80.0 26.0 42.0 13
B5G m1 274.33 304.811 15.700 5.636 0.016 80.0 26.0 33.6 11
B6G m1 82.1 91.222 15.700 1.687 0.004 80.0 26.0 9.1 3
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B7G***c m1 124.42 138.244 15.700 3.408 0.009 60.0 26.0 14.3 5
ms1 79.29 88.100 15.700 2.172 0.006 60.0 26.0 8.9 3

B8G m1 287 318.889 15.700 4.288 0.012 110.0 26.0 33.8 11
B9G m1 187 207.778 15.700 2.794 0.007 110.0 26.0 21.2 7

B10G m1 252 280.000 15.700 3.765 0.010 110.0 26.0 29.3 9
B11G m1 48 53.333 15.700 1.315 0.003 60.0 26.0 5.3 2

B1F1 m1 431 478.889 15.700 6.440 0.019 110.0 26.0 54.1 17
ms1 535 594.444 15.700 7.994 0.024 110.0 26.0 71.0 23
m2 256 284.444 15.700 3.825 0.010 110.0 26.0 29.8 9
ms2 229 254.444 15.700 3.422 0.009 110.0 26.0 26.4 8
m3+ 152 168.889 15.700 2.271 0.006 110.0 26.0 17.0 5
m3- 51.5 57.222 15.700 0.770 0.002 110.0 26.0 5.6 2
ms3 357 396.667 15.700 5.334 0.015 110.0 26.0 43.3 14
m4 350 388.889 15.700 5.230 0.015 110.0 26.0 42.3 13
ms4 357 396.667 15.700 5.334 0.015 110.0 26.0 43.3 14
m5+ 152 168.889 15.700 2.271 0.006 110.0 26.0 17.0 5
m5- 51.5 57.222 15.700 0.770 0.002 110.0 26.0 5.6 2
ms5 256 284.444 15.700 3.825 0.010 110.0 26.0 29.8 9
m6 229 254.444 15.700 3.422 0.009 110.0 26.0 26.4 8
ms6 535 594.444 15.700 7.994 0.025 110.0 26.0 71.0 23
m7 431 478.889 15.700 6.440 0.019 110.0 26.0 54.1 17

B2F1 m1 448.36 498.178 15.700 6.700 0.020 110.0 26.0 56.7 18
ms1 515.64 572.933 15.700 7.705 0.024 110.0 26.0 67.7 22
m2 151.82 168.689 15.700 2.269 0.006 110.0 26.0 17.0 5
ms2 492.73 547.478 15.700 7.363 0.022 110.0 26.0 63.8 20
m3 427.64 475.156 15.700 6.390 0.019 110.0 26.0 53.6 17

B3f1 m1 437.93 486.589 15.700 6.544 0.019 110.0 26.0 55.1 18
ms1 503.49 559.433 15.700 7.523 0.023 110.0 26.0 65.6 21
m2 149.81 166.456 15.700 2.239 0.006 110.0 26.0 16.8 5
ms2 481.19 534.656 15.700 7.190 0.022 110.0 26.0 61.9 20
m3 417.73 464.144 15.700 6.242 0.018 110.0 26.0 52.1 17

B4-1F1 m1 339 376.667 15.700 6.965 0.021 80.0 26.0 43.3 14
B4-2F1 m1 75.2 83.556 15.700 1.545 0.004 80.0 26.0 8.3 3
B4-3F1 m1 331 367.778 15.700 6.801 0.020 80.0 26.0 42.0 13
B5F1 m1 344 382.222 15.700 7.068 0.021 80.0 26.0 44.1 14
B6F1 m1 82.1 91.222 15.700 1.687 0.004 80.0 26.0 9.1 3
B7F1 m1 51.3 57.000 15.700 1.405 0.004 60.0 26.0 5.6 2

B8F1** m1 43.9 48.778 15.700 1.203 0.003 60.0 26.0 4.8 2
B9F1 m1 48 53.333 15.700 1.315 0.003 60.0 26.0 5.3 2
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B1F2 m1 431 478.889 15.700 6.440 0.019 110.0 26.0 54.1 17
ms1 535 594.444 15.700 7.994 0.024 110.0 26.0 71.0 23
m2 256 284.444 15.700 3.825 0.010 110.0 26.0 29.8 9
ms2 229 254.444 15.700 3.422 0.009 110.0 26.0 26.4 8
m3+ 152 168.889 15.700 2.271 0.006 110.0 26.0 17.0 5
m3- 51.5 57.222 15.700 0.770 0.002 110.0 26.0 5.6 2
ms3 357 396.667 15.700 5.334 0.015 110.0 26.0 43.3 14
m4 350 388.889 15.700 5.230 0.015 110.0 26.0 42.3 13
ms4 357 396.667 15.700 5.334 0.015 110.0 26.0 43.3 14
m5+ 152 168.889 15.700 2.271 0.006 110.0 26.0 17.0 5
m5- 51.5 57.222 15.700 0.770 0.002 110.0 26.0 5.6 2
ms5 256 284.444 15.700 3.825 0.010 110.0 26.0 29.8 9
m6 229 254.444 15.700 3.422 0.009 110.0 26.0 26.4 8
ms6 535 594.444 15.700 7.994 0.025 110.0 26.0 71.0 23
m7 431 478.889 15.700 6.440 0.019 110.0 26.0 54.1 17

B2F2 m1 448.36 498.178 15.700 6.700 0.020 110.0 26.0 56.7 18
ms1 515.64 572.933 15.700 7.705 0.024 110.0 26.0 67.7 22
m2 151.82 168.689 15.700 2.269 0.006 110.0 26.0 17.0 5
ms2 492.73 547.478 15.700 7.363 0.022 110.0 26.0 63.8 20
m3 427.64 475.156 15.700 6.390 0.019 110.0 26.0 53.6 17

B3f2 m1 437.93 486.589 15.700 6.544 0.019 110.0 26.0 55.1 18
ms1 503.49 559.433 15.700 7.523 0.023 110.0 26.0 65.6 21
m2 149.81 166.456 15.700 2.239 0.006 110.0 26.0 16.8 5
ms2 481.19 534.656 15.700 7.190 0.022 110.0 26.0 61.9 20
m3 417.73 464.144 15.700 6.242 0.018 110.0 26.0 52.1 17

B4-1F2 m1 339 376.667 15.700 6.965 0.021 80.0 26.0 43.3 14
B4-2F2 m1 75.2 83.556 15.700 1.545 0.004 80.0 26.0 8.3 3
B4-3F2 m1 331 367.778 15.700 6.801 0.020 80.0 26.0 42.0 13
B5F2 m1 344 382.222 15.700 7.068 0.021 80.0 26.0 44.1 14
B6F2 m1 82.1 91.222 15.700 1.687 0.004 80.0 26.0 9.1 3
B7F2 m1 51.3 57.000 15.700 1.405 0.004 60.0 26.0 5.6 2

B8F2** m1 43.9 48.778 15.700 1.203 0.003 60.0 26.0 4.8 2
B9F2 m1 48 53.333 15.700 1.315 0.003 60.0 26.0 5.3 2
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B1F3 m1 168.000 186.667 15.700 3.452 0.009 80.0 26.0 19.4 6
ms1 293.000 325.556 15.700 6.020 0.017 80.0 26.0 36.3 12
m2 195 216.667 15.700 4.006 0.011 80.0 26.0 22.8 7
ms2 215 238.889 15.700 4.417 0.012 80.0 26.0 25.4 8
m3 92.2 102.444 15.700 1.894 0.005 80.0 26.0 10.2 3
ms3 240 266.667 15.700 4.931 0.014 80.0 26.0 28.8 9
m4 215 238.889 15.700 4.417 0.012 80.0 26.0 25.4 8
ms4 239 265.556 15.700 4.910 0.014 80.0 26.0 28.6 9
m5 91.9 102.111 15.700 1.888 0.005 80.0 26.0 10.2 3
ms5 216 240.000 15.700 4.438 0.012 80.0 26.0 25.5 8
m6 197 218.889 15.700 4.048 0.011 80.0 26.0 23.1 7
ms6 294 326.667 15.700 6.040 0.018 80.0 26.0 36.4 12
m7 167 185.556 15.700 3.431 0.009 80.0 26.0 19.2 6

B2F3 m1 422.390 469.322 15.700 6.311 0.018 110.0 26.0 52.8 17
ms1 486.840 540.933 15.700 7.275 0.022 110.0 26.0 62.9 20
m2 156.89 174.322 15.700 2.344 0.006 110.0 26.0 17.6 6
ms2 496.03 551.144 15.700 7.412 0.023 110.0 26.0 64.4 20
m3 424.71 471.900 15.700 6.346 0.019 110.0 26.0 53.1 17

B3F3 m1 417.12 463.467 15.700 6.233 0.018 110.0 26.0 52.0 17
ms1 478.49 531.656 15.700 7.150 0.022 110.0 26.0 61.5 20
m2 152.89 169.878 15.700 2.285 0.006 110.0 26.0 17.1 5
ms2 483.2 536.889 15.700 7.220 0.022 110.0 26.0 62.3 20
m3 415.19 461.322 15.700 6.204 0.018 110.0 26.0 51.7 16

B4-1F3 m1 339 376.667 15.700 6.965 0.021 80.0 26.0 43.3 14
B4-2F3 m1 75.2 83.556 15.700 1.545 0.004 80.0 26.0 8.3 3
B4-3F3 m1 331 367.778 15.700 6.801 0.020 80.0 26.0 42.0 13
B5F1 m1 274.33 304.811 15.700 4.099 0.011 110.0 26.0 32.1 10
B6F1 m1 82.1 91.222 15.700 1.227 0.003 110.0 26.0 9.0 3

B7G***c m1 124.42 138.244 15.700 3.408 0.009 60.0 26.0 14.3 5
ms1 79.29 88.100 15.700 2.172 0.006 60.0 26.0 8.9 3

B8F3 m1 287 318.889 15.700 4.288 0.012 110.0 26.0 33.8 11
B9F3 m1 187 207.778 15.700 2.794 0.007 110.0 26.0 21.2 7

B10F3 m1 252 280.000 15.700 3.765 0.010 110.0 26.0 29.3 9
B11F3 m1 48 53.333 15.700 1.315 0.003 60.0 26.0 5.3 2

Reinforcement of beams table # (5)
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4.4 Design of column :

4.4.1 Design of column without moment:

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

Where :

Po :
80.0
np

, np =
7.0
up

Design of column ( C2 ) :

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

Po =
80.0
np

=
70.0*80.0

up
=

70.0*80.0

34.2788 E
= 4.98E6 N

ρg = 85.0}{ 0 
Ag

p 'fc /{ fy - 0.85 'fc }

ρg = 85.0}
58.1

4.98E6
{ 

E
*30 / { 400 - 0.85 * 30}

= 0.007 < 0.01…….. select 8 Φ18…….

4.4.2 Design of column with moment:

From ACI – code  chart :

With    Pu = 2788.4 KN

Mu = 221 KN.m

To use chart we need :

bh

N =
600*300

6788.2 E = 15.4911 N/mm²
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2bh

M
=

2)600(*300

521.2 E
= 2.046 N/mm²

the value of the chart is ** (2).

As =
100

**).( hbvaluechart

=
100

)60)(30(*)2(
= 36 cm²

select 14Φ18…….

Design the ties of the column :

- (48) tie – bar diameter = 48 (1.0) = 48 cm .

- (16) longitudinal – bar diameter = 16 (1.8) = 28.8 cm.

- least column dimension = 30 cm .

o so select 2 Φ 10 @ 30 cm .

o Not : select 2 Φ 10 @ 10 cm  to resist the earthquake effect .

figure #.(18) column (c2)
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ground floor

colums b(mm) h(mm) h² N M N/(bh) M/bh²
char
valu Asc

#of
bars

C1 300 600 360000 1589.5 2.21E+08 8.8306 2.0463 1 18 8Φ18
C2 300 600 360000 2788.4 2.21E+08 15.4911 2.0463 2 36 14Φ18
C3 300 600 360000 2691.6 2.21E+08 14.9533 2.0463 2 36 14Φ18
C4 300 600 360000 1646 2.21E+08 9.1444 2.0463 1 18 8Φ18
C5 300 600 360000 1646 2.21E+08 9.1444 2.0463 1 18 8Φ18
C6 300 600 360000 2691.6 2.21E+08 14.9533 2.0463 2 36 14Φ18
C7 300 600 360000 2788.4 2.21E+08 15.4911 2.0463 2 36 14Φ18
C8 300 600 360000 1589.5 2.21E+08 8.8306 2.0463 1 18 8Φ18
C9 300 600 360000 2659 2.21E+08 14.7722 2.0463 2 36 14Φ18

C10 300 600 360000 4683.4 8.70E+07 26.0189 0.80556 5.5 99 22Φ24
C11 300 600 360000 4569 8.70E+07 25.3833 0.80556 5 90 20Φ24
C12 300 600 360000 4035 2.21E+08 22.4167 2.0463 4.5 81 18Φ24
C13 300 600 360000 4035 2.21E+08 22.4167 2.0463 4.5 81 18Φ24
C14 300 600 360000 4569 8.70E+07 25.3833 0.80556 5 90 20Φ24
C15 300 600 360000 4683.4 8.70E+07 26.0189 0.80556 5.5 99 22Φ24
C16 300 600 360000 2659 2.21E+08 14.7722 2.0463 2 36 14Φ18
C17 300 600 360000 2611 2.21E+08 14.5056 2.0463 2 36 14Φ18
C18 300 600 360000 4620.2 8.70E+07 25.6678 0.80556 5.5 99 20Φ24
C19 300 600 360000 4484.5 8.70E+07 24.9139 0.80556 5 90 22Φ24
C20 300 600 360000 3901.2 2.21E+08 21.6733 2.0463 4.5 81 18Φ24
C21 300 600 360000 3901.2 2.21E+08 21.6733 2.0463 4.5 81 18Φ24
C22 300 600 360000 4484.5 8.70E+07 24.9139 0.80556 5 90 20Φ24
C23 300 600 360000 4620.2 8.70E+07 25.6678 0.80556 5.5 99 22Φ24
C24 300 600 360000 2611 2.21E+08 14.5056 2.0463 2 36 14Φ18
C25 300 600 360000 2154 2.21E+08 11.9667 2.0463 1 18 8Φ18
C26 300 600 360000 3820.6 2.21E+08 21.2256 2.0463 4 72 16Φ24
C27 300 600 360000 3188.9 2.21E+08 17.7161 2.0463 3 54 22Φ18
C28 300 600 360000 3296.4 2.21E+08 18.3133 2.0463 3.5 63 14Φ24
C29 300 600 360000 3296.4 2.21E+08 18.3133 2.0463 3.5 63 14Φ24
C30 300 600 360000 3188.9 2.21E+08 17.7161 2.0463 3 54 22Φ18
C31 300 600 360000 3820.6 2.21E+08 21.2256 2.0463 4 72 16Φ24
C32 300 600 360000 2154 2.21E+08 11.9667 2.0463 1 18 8Φ18
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First floor

colums b h h² N M N/(bh) M/bh²
char
valu Asc

#of
bars

C1 300 600 360000 1589.5 2.21E+08 8.8306 2.0463 1 18 8Φ18
C2 300 600 360000 2788.4 2.21E+08 15.4911 2.0463 2 36 14Φ18
C3 300 600 360000 2691.6 2.21E+08 14.9533 2.0463 2 36 14Φ18
C4 300 600 360000 1646 2.21E+08 9.1444 2.0463 1 18 8Φ18
C5 300 600 360000 1646 2.21E+08 9.1444 2.0463 1 18 8Φ18
C6 300 600 360000 2691.6 2.21E+08 14.9533 2.0463 2 36 14Φ18
C7 300 600 360000 2788.4 2.21E+08 15.4911 2.0463 2 36 14Φ18
C8 300 600 360000 1589.5 2.21E+08 8.8306 2.0463 1 18 8Φ18
C9 300 600 360000 2659 2.21E+08 14.7722 2.0463 2 36 14Φ18

C10 300 600 360000 4683.4 8.70E+07 26.0189 0.80556 5.5 99 22Φ24
C11 300 600 360000 4569 8.70E+07 25.3833 0.80556 5 90 20Φ24
C12 300 600 360000 4035 2.21E+08 22.4167 2.0463 4.5 81 18Φ24
C13 300 600 360000 4035 2.21E+08 22.4167 2.0463 4.5 81 18Φ24
C14 300 600 360000 4569 8.70E+07 25.3833 0.80556 5 90 20Φ24
C15 300 600 360000 4683.4 8.70E+07 26.0189 0.80556 5.5 99 22Φ24
C16 300 600 360000 2659 2.21E+08 14.7722 2.0463 2 36 14Φ18
C17 300 600 360000 2611 2.21E+08 14.5056 2.0463 2 36 14Φ18
C18 300 600 360000 4620.2 8.70E+07 25.6678 0.80556 5.5 99 22Φ24
C19 300 600 360000 4484.5 8.70E+07 24.9139 0.80556 5 90 20Φ24
C20 300 600 360000 3901.2 2.21E+08 21.6733 2.0463 4.5 81 18Φ24
C21 300 600 360000 3901.2 2.21E+08 21.6733 2.0463 4.5 81 18Φ24
C22 300 600 360000 4484.5 8.70E+07 24.9139 0.80556 5 90 20Φ24
C23 300 600 360000 4620.2 8.70E+07 25.6678 0.80556 5.5 99 22Φ24
C24 300 600 360000 2611 2.21E+08 14.5056 2.0463 2 36 14Φ18
C25 300 600 360000 2154 2.21E+08 11.9667 2.0463 1 18 8Φ18
C26 300 600 360000 3820.6 2.21E+08 21.2256 2.0463 4 72 16Φ24
C27 300 600 360000 3188.9 2.21E+08 17.7161 2.0463 3 54 22Φ18
C28 300 600 360000 3296.4 2.21E+08 18.3133 2.0463 3.5 63 14Φ24
C29 300 600 360000 3296.4 2.21E+08 18.3133 2.0463 3.5 63 14Φ24
C30 300 600 360000 3188.9 2.21E+08 17.7161 2.0463 3 54 22Φ18
C31 300 600 360000 3820.6 2.21E+08 21.2256 2.0463 4 72 16Φ24
C32 300 600 360000 2154 2.21E+08 11.9667 2.0463 1 18 8Φ18
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Second floor

colums b h h² N M N/(bh) M/bh²
char
valu Asc

#of
bars

C1 300 600 360000 1033 2.21E+08 5.7389 2.0463 1 18 8Φ18
C2 300 600 360000 1832.6 2.21E+08 10.1811 2.0463 1 18 8Φ18
C3 300 600 360000 1765.7 2.21E+08 9.8094 2.0463 1 18 8Φ18
C4 300 600 360000 1071 2.21E+08 5.9500 2.0463 1 18 8Φ18
C5 300 600 360000 1071 2.21E+08 5.9500 2.0463 1 18 8Φ18
C6 300 600 360000 1765.7 2.21E+08 9.8094 2.0463 1 18 8Φ18
C7 300 600 360000 1832.6 2.21E+08 10.1811 2.0463 1 18 8Φ18
C8 300 600 360000 1033 2.21E+08 5.7389 2.0463 1 18 8Φ18
C9 300 600 360000 1746.5 2.21E+08 9.7028 2.0463 1 18 8Φ18

C10 300 600 360000 3096.1 8.70E+07 17.2006 0.80556 2 36 14Φ18
C11 300 600 360000 3019.7 8.70E+07 16.7761 0.80556 2 36 14Φ18
C12 300 600 360000 2664.1 2.21E+08 14.8006 2.0463 2 36 14Φ18
C13 300 600 360000 2664.1 2.21E+08 14.8006 2.0463 2 36 14Φ18
C14 300 600 360000 3019.7 8.70E+07 16.7761 0.80556 2 36 14Φ18
C15 300 600 360000 3096.1 8.70E+07 17.2006 0.80556 2 36 14Φ18
C16 300 600 360000 1746.5 2.21E+08 9.7028 2.0463 1 18 8Φ18
C17 300 600 360000 1714.5 2.21E+08 9.5250 2.0463 1 18 8Φ18
C18 300 600 360000 3053.7 8.70E+07 16.9650 0.80556 2 36 14Φ18
C19 300 600 360000 2897.7 8.70E+07 16.0983 0.80556 2 36 14Φ18
C20 300 600 360000 2508.8 2.21E+08 13.9378 2.0463 2 36 14Φ18
C21 300 600 360000 2508.8 2.21E+08 13.9378 2.0463 2 36 14Φ18
C22 300 600 360000 2897.7 8.70E+07 16.0983 0.80556 2 36 14Φ18
C23 300 600 360000 3053.7 8.70E+07 16.9650 0.80556 2 36 14Φ18
C24 300 600 360000 1714.5 2.21E+08 9.5250 2.0463 1 18 8Φ18
C25 300 600 360000 1409.7 2.21E+08 7.8317 2.0463 1 18 8Φ18
C26 300 600 360000 2520.74 2.21E+08 14.0041 2.0463 2 36 14Φ18
C27 300 600 360000 2699.6 2.21E+08 14.9978 2.0463 2 36 14Φ18
C28 300 600 360000 2171.3 2.21E+08 12.0628 2.0463 1 18 8Φ18
C29 300 600 360000 2171.3 2.21E+08 12.0628 2.0463 1 18 8Φ18
C30 300 600 360000 2699.6 2.21E+08 14.9978 2.0463 2 36 14Φ18
C31 300 600 360000 2520.74 2.21E+08 14.0041 2.0463 2 36 14Φ18
C32 300 600 360000 1409.7 2.21E+08 7.8317 2.0463 1 18 8Φ18
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colums b h h² N M N/(bh) M/bh²
char
valu Asc

#of
bars

C1 300 600 360000 1033 2.21E+08 5.7389 2.0463 1 18 8Φ18
C2 300 600 360000 1832.6 2.21E+08 10.1811 2.0463 1 18 8Φ18
C3 300 600 360000 1765.7 2.21E+08 9.8094 2.0463 1 18 8Φ18
C4 300 600 360000 1071 2.21E+08 5.9500 2.0463 1 18 8Φ18
C5 300 600 360000 1071 2.21E+08 5.9500 2.0463 1 18 8Φ18
C6 300 600 360000 1765.7 2.21E+08 9.8094 2.0463 1 18 8Φ18
C7 300 600 360000 1832.6 2.21E+08 10.1811 2.0463 1 18 8Φ18
C8 300 600 360000 1033 2.21E+08 5.7389 2.0463 1 18 8Φ18
C9 300 600 360000 1746.5 2.21E+08 9.7028 2.0463 1 18 8Φ18

C10 300 600 360000 3096.1 8.70E+07 17.2006 0.80556 2 36 14Φ18
C11 300 600 360000 3019.7 8.70E+07 16.7761 0.80556 2 36 14Φ18
C12 300 600 360000 2664.1 2.21E+08 14.8006 2.0463 2 36 14Φ18
C13 300 600 360000 2664.1 2.21E+08 14.8006 2.0463 2 36 14Φ18
C14 300 600 360000 3019.7 8.70E+07 16.7761 0.80556 2 36 14Φ18
C15 300 600 360000 3096.1 8.70E+07 17.2006 0.80556 2 36 14Φ18
C16 300 600 360000 1746.5 2.21E+08 9.7028 2.0463 1 18 8Φ18
C17 300 600 360000 1714.5 2.21E+08 9.5250 2.0463 1 18 8Φ18
C18 300 600 360000 3053.7 8.70E+07 16.9650 0.80556 2 36 14Φ18
C19 300 600 360000 2897.7 8.70E+07 16.0983 0.80556 2 36 14Φ18
C20 300 600 360000 2508.8 2.21E+08 13.9378 2.0463 2 36 14Φ18
C21 300 600 360000 2508.8 2.21E+08 13.9378 2.0463 2 36 14Φ18
C22 300 600 360000 2897.7 8.70E+07 16.0983 0.80556 2 36 14Φ18
C23 300 600 360000 3053.7 8.70E+07 16.9650 0.80556 2 36 14Φ18
C24 300 600 360000 1714.5 2.21E+08 9.5250 2.0463 1 18 8Φ18
C25 300 600 360000 1409.7 2.21E+08 7.8317 2.0463 1 18 8Φ18
C26 300 600 360000 2520.74 2.21E+08 14.0041 2.0463 2 36 14Φ18
C27 300 600 360000 2699.6 2.21E+08 14.9978 2.0463 2 36 14Φ18
C28 300 600 360000 2171.3 2.21E+08 12.0628 2.0463 1 18 8Φ18
C29 300 600 360000 2171.3 2.21E+08 12.0628 2.0463 1 18 8Φ18
C30 300 600 360000 2699.6 2.21E+08 14.9978 2.0463 2 36 14Φ18
C31 300 600 360000 2520.74 2.21E+08 14.0041 2.0463 2 36 14Φ18
C32 300 600 360000 1409.7 2.21E+08 7.8317 2.0463 1 18 8Φ18

Reinforcement of column table # (6)
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4.5 Design of footing :

From Column (C 2):

4.5.1 Footing Area:

Total Factored load = 2788.4 kN

Total surface load      =
45.1

4.2788
= 1923 kN

Column= 60 cm x 30 cm

Estimate footing to be about 70 cm thick, in addition to

about (10 cm)  of blinding concrete .

Back fill = H * γs *( W * L – (bc * wc))

= 0.75 * 18 *( 3 * 3 – 0.3 * 0.6) = 119.1 kN figure #.(19) footing (f 2)

weight of concrete footing  = (weight of base footing ) + (weight of neck column)

= (0.70 * 25 * 3 * 3 ) + (0.75 * 25 * 0.6 * 0.3 )

= 160.9 kN

Allowable soil pressure = 3.0 kg/cm²

Area (A) = Total Weight / Soil Pressure

= 2203 kN / 300 kN/m²

= 7.34 m 2

Use                     L = 2.80 m, W = 2.80 m, A = 7.84 m 2
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4.5.2 Détermine depth based on shear strength:

dbfV wcc


6

1
= dEd 36.2172)()2800(30

6

1
85.0 

Area

P
P u

net  = 2/6.405
84.7

3180
mkN

Vu = (Pnet) (one way shear area)

=  (405.6E-3)(2800)(1250 - d) = (507 – 405.6E-3 d)2800

uc VV  2172.6 d = (507 – 405.6E-3 d) 2800

= ( 342.2 – 4.72 d )180

d = 43 cm

Total depth of footing = 43 + 5 + 2

So select .. h= 60 cm  so d = 53 cm

4.5.3 Check this depth for two way shear action (punching):

 ))(( dbdaPV netu 

= 405.6 [(0.30+0.53)(0.6+0.53)] = 380.4 kN

RpuPV uc 

 cV 3180 – 380.4 = 2799.6 kN .

The punching shear strength is the smallest of:

dbfV oc
c

c













2

1
6

1
= dbf oc

5.0

dbf
db

V oc
o

s
c










 2

/12

1 
= dbf oc

55.0

dbfV occ


3

1
= dbf oc

33.0 …………..Control
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Where:

c = a / b = 60 / 30 = 2 .

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

= 2{(530+600)+(530+300)} =3920 mm

s = 40              For interior column

kNVc 2.3755)530)(3920(3033.0 

uc VV  3191.9 kN > 2845.8 kN OK

Figure # (20): Two way shear area.

4.5.4 Check transfer of load at base of column:

)85.0( AgcfPn 

kNPn 3213)300600)(30)(85.0(7.0 

since PuPn  , the area of dowels is controlled by minimum reinforcement .

so the steel of column is control .
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4.5.5 Design for Bending Moment:

Mu = 





 














 

22
5.0

22

aLaL
WPnet

= mkN.25.887
2

3.0

2

80.2
5.0

2

3.0

2

80.2
80.26.405 






 














 

Mn = mkN
Mu

.8.985
9.0

25.887




Rn =
2

6

2 5302800

108.985





bd

Mn
= 1.25 2/ cmKg

 = 0.0032 > 002.0min 

Req. sA = 0.0032 (280) (53) = 47.49 cm 2

Use 1 Φ 16@ 10cm . sA = 48.25 cm 2 (In each way)

4.5.6 Development Length ( dL ):

Ld for Φ 16:

dL = bd
302

400
= 58.4 cm

Available embedment = 125 – 5 = 120cm > 58.4  cm  OK.

Instead of dowels, extend the longitudinal bars of the column within the footing.

Inside diameter of bent = 6 db = (6) (2.2) = 13.2 cm

Straight extension = 12 db = (12) (2.2) = 26.4 cm

Available = 60 – 5 – 2(1.6) = 51.8 cm > 40.0 cm  OK
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NAME
Pu

(kN)
width
(m)

length
(m)

depth
(m) As x As y

F1 4683.4 3.5 3.5 0.75 35Φ18 35Φ18

F2 3901 3.2 3.2 0.65 27Φ18 27Φ18

F3 2788 2.8 2.8 0.55 20Φ18 20Φ18

F4 1646 2.2 2.2 0.5 10Φ18 10Φ18

Reinforcement of footing table # (7)

4.6 Design of strip footing :

Total dead load = (no. of  floors) (Hf) (W) ( γc)

= 6 * 3.65 * 0.3 * 25 = 164.25 kN.

weight of concrete footing  = b * h * γc

= 0.70 * 0.30 * 25

= 5.25 kN/m .

Total live load = (live load for one meter run) (no. of  floors)

= (4) * (6 )= 24  kN .

qu = 1.4 (170) + 1.7 (24)

= 280 kN
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4.6.1 determined the footing width :

Pn =300 kN/m²

Width of footing =
CB

qs

/
=

300

5.193
= 65 cm

So select 70 cm width strip footing .

Determined of the contact pressure :

Area

P
P u

net  = 2/400
1*7.0

280
mkN

dbfV wcc


6

1
= dd 15.543)()700(30

6

1
85.0 

Vu = (Pnet) (
2

bww 
)

= 400 * (
2

3.07.0 
) = 80 kN.

uc VV 

543.15d = 80

d = 15 cm  …. Thin  h = (15 +5 + 0.6 +1.2 ) = 22 cm  so select h = 30 cm .

4.6.2 determined reinforcement for moment strength :

Mu = (Pnet) (
2

bww 
) (

4

bww 
)

= 400 * 0.2 * 0.1 = 8 kN.m .

Mu = 8 kN .m

Mn =


recMu
=

9.0

8
= 8.89 kN .m

ρmax = 0.0244
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m =
'*85.0 fc

fy
=

30*85.0

400
= 15.7

Rn =
2* db

Mn

Rn =
2)232(*700

689.8 E
= 0.236 MPa

ρ =
m

1
(1 -

fy

mRn2
1 )

ρ =
7.15

1
(1 -

400

)236.0)(7.15(2
1 ) = 0.0006 ≤ ρmin = 0.0018 .

Areq = ρ * b * d = 0.0018 * 70 * 23.2 = 3.0 cm²

# Of bar =
79.0

0.3
= 4 -----select (4) bar Ф 10 .

4.6.3 design of longitudinal bars :

As = ρ * b * d

= 0.0018 * 100 * 23.2

= 4.176 cm²

select 5Φ12 ……..(3 ) down and (2 ) up .

figure #.(21).
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4.7 Design of stairs :

4.7.1 Dead load :

Plaster mkN
mmkNm

/77.0
31cos

)1)(/22)(03.0( 3



H – plat  = t4 *
b

a
* γc = 0.04 * 22*

30.0

33.0
= 0.968 kN/m.

V – plat  = t *
2

1

b

b γc = 0.03 * 22*
30.0

18.0
= 0.40 kN/m.

Plat cov mkN
mmkNm

/24.5
31cos

)1)(/25)(18.0( 3



Stairs      =
2

a γc  = mkNmkN
m

/25.2/25*)
2

18.0
( 3 

H – mortar = t * γp = 0.03 * 22 = 0.66 Kn/m

V – mortar = t *
b

a γp = 0.03 * 0.18 * 22 = 1.19 Kn/m

Total dead load = 11.476

Factored dead load = 1.4(11.476) = 16.06 kN/m.

Live load = 4 kN/m².

Factored live load = 1.7(4) = 6.8 kN/m.

Wu = 22.86 kN/m².
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4.7.2 Design for positive moment:

1- The first stair :

calculate the magnitude of  support reaction stair :

Ay = Wu *
2

SL
= 22.86 *

2

60.3
= 41.15 kN.

calculate the magnitude of  maximum moment stair :

Mmax =
4

*
2

*)()
2

(|)(( SS
LL

S
PY

LL
LD

L
LA 

=
4

60.3
*

2

60.3
*)8.606.16()

2

60.3
()4.0((15.41 

Mu = 54.147 kN.m

Mn = 54.147/0.9 = 60.16 kN.m

m = 15.7

2
2

3

2
2.673Kg/cm

(1)(0.15)

60.16(10)

bd

Mn
Rn 



 = 0.007 0.0035 ≤ 0.007  ≤ 0.0244

As = 0.007(100)(15) = 10.616 cm 2

Use   …..1 Φ12 /10cm

2- The second stair :

A- the first part :

Wu = 33kN/m²

calculate the magnitude of  support reaction stair :

Ay = Wu *
2

SL
= 33 *

2

10.2
= 34.65 kN.
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calculate the magnitude of  maximum moment stair :

Mmax =
4

*
2

*)()
2

(|)(( SS
LL

S
PY

LL
LD

L
LA 

=
4

10.2
*

2

10.2
*)45.11()

2

10.2
()4.0((65.34  Mu = 41.33 kN.m

Mn = 41.33/0.9 = 46.33 kN.m

m = 15.7

2
2

3

2
2.1Kg/cm

(1)(0.15)

46.33(10)

bd

Mn
Rn 



 = 0.006    …….. 0.0035 ≤ 0.006  ≤ 0.0244

As = 0.006 (100)(15) = 9 cm 2

Use    …..1 Φ12/12cm

figure #.(22)
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B- the second part :

Wu = 33kN/m²

calculate the magnitude of  support reaction stair :

Ay = Wu *
2

SL
+ qs1(0.4) = 33 *

2

70.2
+ 34.65 * 0.4= 58.41 kN.

calculate the magnitude of  maximum moment stair :

Mmax =
4

*
2

*)()
2

(|)(( SS
LL

S
PY

LL
LD

L
LA 

=
4

70.2
*

2

70.2
*)45.11())

2

70.2
()4.0((55.44  + (34.65*0.40*1.55)

Mu = 83.3 kN.m

Mn = 83.3/0.9 = 92.56 kN.m

m = 15.7

Mba4.12
)(1000)(150

92.56(10)

bd

Mn
Rn

2

6

2


 = 0.011 0.0035 ≤ 0.011  ≤ 0.0244

As = 0.011 (100)(15) = 16.5 cm 2

Use    …..1 Φ16/10cm

4.8  Design   of shear wall :

by analysis and calculation the magnitude of earthquake force is greater than

wind force , so that the design  used is to be resist earthquake force .
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4.8.1 the force of shear wall :

the first step of design  shear wall is distribute the earthquake force to all

shear wall by the method of area .

987654321 AAAAAAAAAATOTAL 

TOTALA (5.7 * 0.20 ) + (4.4*0.2) + (1.8 * 0.2 ) + (4.7 * 0.2) + (1.8 * 0.2 )

+(1.8 * 0.2 ) +( 4.7 * 0.2) + (4.4 * 0.2 ) + ( 4.7 * 0.2)  = 6.80 m² .

figure #.(23)

force in wall (1) = (area of wall (1) /total area of wall) * the force of  earthquake

=
8.6

2.0*7.5
* 959.7 = 160.9 kN

Vn = Vs + Vn

Φ dbfV wcc


6

1

Φ 160*5600*30
6

1
85.0cV = 1702 .3 kN .
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So  Φ VnVc  .

Select reinforce to satisfied shrinkage and temperature .

As = 0.0018 (100)(16) = 2.88 cm 2

SELECT 1 Φ 8/20 cm .
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List of abbreviation:

 Ac = area of concrete section resisting shear transfer.

 As = area of nonprestressed tension reinforcement.

 Ag = gross area of section.

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

 b = width of compression face of member.

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

 DL = dead loads.

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

reinforcement.

 Ec = modulus of elasticity of concrete.

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

 h = overall thickness of member.

 I = moment of inertia of section resisting externally applied factored loads.

 LL = live loads.

 Ld = development length.

 M = bending moment.

 Mu = factored moment at section.

 Mn = nominal moment.

 Pn = nominal axial load.

 S = Spacing of shear or in direction parallel to longitudinal reinforcement.

 Tc = nominal tensional concrete moment strength provided by concrete.

 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).
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 W = width of beam or rib.

 Wu = factored load per unit area.

 Φ = strength reduction factor.

 ρ = ratio between area of concrete to area of steel .
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الفصل الخامس

ادارة المشروع وحساب الكمیات
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