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...نھدي ھذا العمل المتواضع بكل الفخر والاعتزاز

أمي وأبي اللذین سھرا اللیل ، إلى الشموع التي تحترق لتضيء لنا الدرب
.وعملا النھار لنتفوق ونستمر

.أخوتي..............إلى الأعزاء على قلبي 

.أساتذتي.......... إلى من علمني أول حرف

.مراحل الدراســـةإلى زملائــي بكـل 

.إلى أمھات الشـھداء والجـرحى والأسـرى

.من اجـل فلـسطـین" إلى من قــدّم شـیئا

.إلـــى كـــل من أحــبنا وأحـــببناه

الى مشرفنا العزیز الدكتور ماھر عمرو
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:یتقدم فریق العمل بالشكر الجزیل والعمیق لكل من

، وكلیة الھندسة والتكنولوجیا، یتنا الثاني جامعة بولیتیكنك فلسطین الموقرةب
.ودائرة الھندسة المدنیة والمعماریة بكافة طاقمھا العامل على تخریج أجیال الغد

جمیع الأساتذة بالجامعة ونخص بالذكر الدكتور ماھر عمرو والذي بذل كل جھد 
.قمستطاع للخروج بھذا العمل بالشكل اللائ

.لمكتبة الجامعة والقائمین علیھا لتعاونھم الكامل ومساعدتھم

".لكل من قدم ید المساعدة بأي شيء ولو كان بسیطا
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The Structural Design of Residential Building.
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The purpose of this project is the structural design of a residential

villa.

The project consists three floors, which is designed according

modern requirements

The structural design of the building will be carried out according

to the Jordanian code and to the ACI code.

The structural design composed of analysis and design of the

structural members and all of the plans needed to complete the

construction.



vi

١... .............................................................................)المقــــدمة(الفصــــل الأول 

١... ......................................................................................................مشكلة البحث.١.١

٢.. ..............................................................................................الھدف من المشروع.١.٢

٢.............................................................................................أسباب اختیار المشروع.١.٣

٣. ....................................................................................................مراحل المشروع.١.٤

. ......................................................................................................نطاق المشروع.١.٥
٣

.... ......................................)..........................الـوصف المعمـاري(الفصــــل الثاني
٦

٦. ................................................................................................المشروع المقترح٢.١

.. ................................................................................................وصف موقع البناء٢.٢
٧

٨.. ........................................................................................وصف الواجھات٢.٣

٨. ........................................................................................تحقیق الفعالیات المختلفة٢.٤

٩..........................................................................................ات المطلوبةتوفیر المساح٢.٥

١٠... .........................).............................وصـف العناصر الإنشائیــة(ثالفصـل الثالــ



vii

. .........................................................................................ھدف التصمیم الانشائي .٣.١
١١

.. ..............................................................................................الاختبارات العملیة .٣.٢
١١

... .................................................................الدراسات النظریة والتحلیل وطریقة العمل.٣.٣
١١

١٢... ...........................................................................................................الأحمال.٣.٤

١٢... ........................................................................................الأحمال المیتة.٣.٤.١

... .........................................................................................الأحمال الحیة.٣.٤.٢
١٣

... ........................................................................................الأحمال البیئیة.٣.٤.٣
١٤

. ..........................................................................أحمال الزلازل.٣.٤.٤
١٥

. ...............................................................................أحمال الریاح .٣.٤.٤.١
١٥

... ..............................................................................أحمال الثلوج.٣.٤.٤.٢
١٥

١٦.. .......................................................................................................العقدات.٣.٥

١٧.. ......................................................................................مواصفات الأعصاب.٣.٦

١٧.. ....................................................................................................الجسور.٣.٧

١٨.. ...................................................................................................الأعمدة.٣.٨

١٨... .......................................................................)جدران القص(الجدران الحاملة .٣.٩

١٩. ...................................................................................................الأدراج.٣.١٠

٢٠.. ..............................................................................................الأساسات.٣.١١

٢١. ...........................................................................برامج الحاسوب المستخدمة.٣.١٢

Chapter Four (Structural Analysis and Design)…………………..…22



viii

4.1 Structural Key Plans………………………………………………………...… 22

4.2 Beams Design Data…………………………………………………………..… 22

4.3 Determination of loads………………………………………………………… 23

4.4 Design of topping………………………………………………………………. 24

4.5 Design of rib (R٤)……………………………………………………………….25

4.6  Design of beams……………………………………………………………..… 27

4.7  Design of columns…………………………………………………………...… 30

4.8  Design of footing…………………………………………………………….… 32

4.9  Design of strip footing…………………………………………………..…..… 36

4.10  Design of Stairs…………………………………………………………….… 38

4.11 Design of Retaing wall…………………………………………………………42

٤٤... .................).....................................................الزلازلأحمال(الفصل الخامس

... ................................................................................)W(حساب الأحمال الرأسیة ٥.١

٤٥

٤٦. ..........................................................................................)α(قیمة معامل الشدة ٥.٢

.. ......................................................................................تحدید المعامل المیكانیكي٥.٣

٤٦

٤٧. ......................................................................................)γ(معامل الارتفاع ٥.٤

. .......................................................................................................معامل التربة٥.٥

٤٨

٤٩... ..........................................................................................معامل السلوك٥.٦

٥٠.. ............................................................................................معامل الأھمیة٥.٧

5.8  Shear wall design……………………………………………………………… 57

النتائج (الفصل السادس
٥٩.....................................)................................والتوصیات



ix

.. ............................................................................................................النتائج ٦.١
٥٩

... ........................................................................................................التوصیات٦.٢
٦١

... .......................................................................................المصادر والمراجع
٦٢

فھرس الاشكال

٦................................................................................... .....الموقع العام ثلاثي الأبعاد: )1-٢(الشكل 

-٢(الشكل  2 ٧.. ...................................................................................................الموقع العام والشارع الرئیسي: )

٨............................................................................................... المسقط الأفقي الأرضي بالفعالیات:)أ) (3-٢(الشكل 

٩......................................................................... ..بالفعالیاتولالمسقط الأفقي الا:)ب) (4-٢(الشكل 

............................................................................................... عقدة الاعصاب: ) 1-٣(الشكل 

١٦

............................................................................................................................ مقطع للجسر: ) 2-٣(الشكل 

١٧



x

١٨........................................ .................................................مقطع عرضي لعمود:)3-٣(الشكل 

١٩.......................................................................................................................... تفصیلة الدرج:)4-٣(الشكل 

٢٠............................................................................................. مقطع للاساسات: )5-٣(الشكل 

......... .........................................................................................................یوضّح معامل الشدة) :   ١-٥(شكل ال

٥٢

Figure (4- 1) : Spans Length ………………………………………………………………………… 25

Figure (4- 2) : Rib (R4) Moment Envelop………………………………………………………...… 25

Figure (4- 3) : Shear envelope for rib 4…………………………………………………………...… 27

Figure (4- 4) : Beam 2 ……………………………………………………………………………..… 28

Figure (4- 5) : Moment envelop  of  Beam 2……………………………………………………...… 28

Figure (4- 6) : Shear for beam 4…………………………………………………………………...… 29

Figure (4- 7) :Two way shear area…………………………………………………………………....34

Figure (4- 7) : Cross section of stair………………………………………………………………… 38



xi

الجداولفھرس 

... ............................................................الكثافة النوعیة لمواد البناء المستخدمة) : 1-٣(جدول 
١٣

... ..........................................................................الأحمال الحیة لعناصر المبنى) : 2-٣(جدول 
١٤

... ..............................................................................)K(قیم معاملات الحدوث :)١( جدول 

٥١

... ...................................................................................یوضّح معامل الارتفاع: ) ٢( جدول 

٥٣

... ................................................................................یوضّح العامل المیكانیكي: ) ٣( جدول 

٥٤

... .........................................................................یوضّح فترة الاھتزاز بالثواني : ) ٤( جدول 

٥٥

... .......................................................................................لایجاد معامل التربة: ) ٥( جدول 

٥٦



الفصــــل الأول

المقــــدمة



١

الفصــــل الأول

المقــــدمة

١.١.:

.

 .

 .

.



٢

١.٢.:

                                   :

.

 .

.

ة.

.

١.٣.:

.



.

.

:

١ .            .

٢  .

   .



٣

١.٤.:

.



.

.

.

١.٥.:

:

١ -

.

: ل- ٢

 ،

.



٤

٣ -

.

٤ -

 ،

.

:

:

 ،

.ئه

تيح:

 ،

.

:.

:

.

:.

:.



-١-



٢



٣



٤



-١-



-٢-



٦

٢.١:

.للمبنى

 ،

)924.94( ،)١٦٢.٧٣( ،

\)١٥٤.٦٦() ١٨١.١٠ (

 .

الموقع العام ثلاثي الأبعاد: )1-٢(الشكل 



٧

٢.٢:

:

١ -.

٢ -.

٣ -.

٤ -.

.

-٢(الشكل  2 الموقع العام والشارع الرئیسي: )



٨

٢.٣:

 ، ،

 ،

  .

٢.٤:

 ،

 ، ،

 ،    .

المسقط الأفقي الأرضي بالفعالیات:)أ) (3-٢(الشكل 



٩

بالفعالیاتولالمسقط الأفقي الا:)ب) (4-٢(الشكل 

٢.٥:

 ،

 ،

.



١٠



٥

يـــصل الثانـالف

اريـوصف المعمـال

 ،

 ، ،

 ، "

.

.



١١

٣.١.:

 ،

 ،.

٣.٢.:

)3.5  Kg /cm²(.

٣.٣.:

.



١٢

.

:لأحمال.٣.٤

 ،

 ،.

 .:

٣.٤.١.:

 ،

 ،

.



١٣

 ،

بالإضـافة  ، 

 .)3.1 (

:

Quality densitymaterialNO.

22 KN/ m3
Tile1.

20  KN/ m3Sand2.

25  KN/ m3Concrete panel3.

9   KN/ m3Block4.

22 KN/ m3Plaster5.

1 KN/ m2Partition6.

الكثافة النوعیة لمواد البناء المستخدمة: ) 1-٣(جدول 

٣.٤.٢.:

 ،

)200 Kg/m²(



١٤

.

.

NO. TYPE OF AREA LIVE LOADS(KG/M²)

1. Parking 500

2. Roof 200

3. Stairs 500

الأحمال الحیة لعناصر المبنى) : 2-٣(جدول 

٣.٤.٣.:

 ،

.



١٥

٣.٤.٤.:

.

:الریاحأحمال.٣.٤.٤.١

 .

.

:أحمال الثلوج.٣.٤.٤.٢

 ،)(130 Kg/m² .

 ،)200

kg/ m2 (.



١٦

٣.٥.:

:

١()One way ribbed slab.(

٢()Two way ribbed slab.(

٣()Solid Slabs.(

 .)( ،

.

.

عقدة الاعصاب: ) 1-٣(الشكل 



١٧

٣.٦.:

ت، 

17 cm12 cm

25 cm.

٣.٧.:

 ،

.

مقطع للجسر: ) 2-٣(الشكل 



١٨

٣.٨.:

.

.

 .

.

مقطع عرضي لعمود) 3-٣(الشكل 

٣.٩.):(



١٩

 .

(1/6).

٣.١٠.:

 ،

."

تفصیلة الدرج:)4-٣(الشكل 



٢٠

٣.١١.:

، عليها.

.

 .

 ،

.

مقطع للاساسات: )5-٣(الشكل 



٢١

٣.١٢.:

AutoCAD 2004 )  (

.

ATER ) (

.

١.)Prokon (.

٢.)Office XP (.



١٠

ثــل الثالـالفص

ةــف العناصر الإنشائیـوص

:

 ،

.

.

 ،

.(ACI-Code)



١١



لثالثالفصــــل ا

لانشائيوصف اـال





Chapter Four

Structural Analysis and Design



٢٢

Chapter Four

Structural Analysis and Design

4.1 Structural Key Plans:

The distribution of ribs of the slabs are shown in the structural key plans ( ),

the key plans are composed of beams and columns and footings.

4.2 Beams Design Data:

 MPaf c 30

0244.0max  From table

yf

4.1
min 

400

4.1
 =0.0035 but not less than

y

c

f

f

4min




400*4

30
 =0.0034

min 0.0035

 MPaf y 400
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4.3 Determination of loads:

The main loads acting on the structure are dead & live loads. Dead Load is

calculated based on the density for each material used in the slab:

The overall depth must satisfy ACI Table 9.5.a

Min h = L / 18.5                 for one end continuous span

Min h = 295 / 18.5 = 15.94 cm

Min h = L / 21                         for interior span

Min h = 420 / 21   = 20 cm

Use an overall depth of 25 cm (17 cm block)

Dead load:

Coarse Sand Fill and Tile = 0.10*0.52*2000 =104 kg/m  of rib

Concrete Rib = 0.17*0.12*2500  = 51 kg/m  of rib

Block = 0.17*0.40*900    = 61.2 kg/m  of rib

Topping = 0.08*0.52*2500 =104 kg/m.

Plaster = 0.03*0.52*2200 = 34.32 Kg/m of rib

Partitions = (100)(0.52) = 52 Kg/m of rib

Nominal Total Dead Load = 104+51+61.2+34.32+104+52 = 407 Kg/m of rib

Factored Total Dead Load = 1.4*407 = 569.8 kg/m = 5.697 kN/m.

for ribs ultimate dead load = 5.697 kN/m

Factored live load =2*1.7*0.52=3.4*0.52= 1.8 kN/m
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4.4 Design of topping:

Live load = 200 Kg/m
2

= 0.2 ton/m
2

Dead load = 4.07/0.52 – (0.51/0.52) =6.846 Kn/ m
2

uW = 1.4 (684.6) + 1.7 (200) = 1298.2 Kg/ m
2

= 1.298 ton/ m
2

Assume slab is fixed at support point (ribs)








 


12

2LWu
Mu








 


12

4.0296.1 2

Mu = 0.017 ton.m, for 1 m wide strip

According to ACI (9.5.2.3)

  sfMn

cmKgMPaMPaff

r

cr



 )/(3.38)(83.3307.0)(7.0 2

3
22

7.1066
6

8100

6
cm

bh
s 


 …….. for a rectangular X-section

ΦMn = 0.65 (38.3)(1066.7) = 26555.5 Kg.cm , Φ = 0.65   for plain concrete

= 0.266 ton.m

ΦMn = 0.266 ton.m > Mu = 0.01728 ton.m

Reinforcement is not required for structural reasons.

Provide Shrinkage & Temperature Reinforcement:

For fy = 400 Mpa, ρ = (0.0018) (400/400)

ρ = 0.0018

)8)(100(0018.0sA = 1.44 cm
2

/1m

Use Φ 8 @ 20 cm on center both ways

Provided As= 2.5 cm
2

/1m
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4.5 Design of rib (R٤):

Figure (4- 1) : Spans Length

Figure (4- 2) : Rib (R4) Moment Envelop

Design of positive moment:

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

Eb = L / 4  = 470 / 4 = 117.5 cm

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

Eb = C/C = 52 cm……………….. Control

Use Mu max for all spans = 2.06 ton.m

Mn = 2.6 /0.9 = 2.3 ton.m

Determine whether the rib will act as rectangular or T – section:

For   a = t = 8 cm

C = 0.85 tfc * Eb = 0.85 (0.3) (8) (52) =106.8 ton

d= h-Ct-d/2 = 25-2-12/2 = 22.4 cm
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Mn = T or C (d – 0.5 a)  = 106.8 (22.4 – 0.5 (8)) / 100   = 19.5 ton.m

Mn available = 19.5 ton.m > Mn required =2.3 ton.m

Design as a rectangular with Eb = 52 cm

As .max = db **

As .max =0.023*(52) (22.4) = 26.8 cm
2

))((
4.1

))((
)(4

min dbw
fy

dbw
fy

cf
As 




)4.22)(12(
400

4.1
)4.22)(12(

)400(4

30
min As

As min = 0.92  0.94

As min = 0.94 cm
2

7.15
)30(85.0

400

'85.0


fc

fy
m

25.17Kg/cm
2(52)(22.4)

51.325(10)
2bd

Mn
Rn 

00144.0
4000

17.5*7.15*2
11

7.15

12
11

1



















fy

mRn

m


As = 0.00144 (52) (22.4) = 1.67 cm
2

Use 2 Φ 12 mm , As = 2.26 cm
2
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Design of shear:

Figure (4- 3) : Shear envelope for rib 4

cV =0.85 bd
cf









 
6

=0.85 
















1000

10
)4.22)(52(

6

30
= 9.04 ton

tonVcVu 52.45.0*5.1  

No shear reinforcement required use minimum shear reinforcement.

Use cm20@8 .

4.6  Design of beams:

Assume that:

 The beam is a edge beam

 1L is the rib length from one side

 2L is the rib length from the other side
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Factored Total Dead Load = DL
LL






 

2
21

Factored live load = LL
LL







 
2

21

Self weight of beam = 4.15.2 HB

Design of beam 2:

Figure (4- 4) : Beam 2

B = 50 cm                        H = 25 cm                            d = 19 cm

Figure (4- 5) : Moment envelop  of  Beam 2
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Figure (4- 6) : Shear for beam 4

Design of positive moment:

Mu = 32.5 kN.m =3.25 ton.m

Mn = 3.25 / 0.9 = 3.61 ton.m

7.15
30*85.0

400

85.0





c

y

f

f
m

 2
2

5

2
/25.16

2050

1061.3
cmKgm

bd

M
R n

n 

















y

n

f

mR

m

2
11

1


= 0042.0
4000

25.167.152
11

7.15

1







 


A s req. = 0042.0 *50 *20 = 4.2 cm 2

Use 4 Φ 12 mm A s = 4.52 cm 2
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Design of Shear:

uV = 2.8 ton

cV = 0.85 bd
cf









 

6
=0.85 

















1000

10
)20)(50(

6

30
= 7.759 ton

cV * 0.5 = 3.879 ton

VcVu  5.0

No shear reinforcement

Use Φ 8 mm stirrups @ 20 cm

4.7 Design of columns:

Column (C-5) :

Total load on column = 106.335 ton.

Design of the longitudinal reinforcement:

Pu =106.335 ton.

Type of column: "tied column".

Assume ρg=0.02.

Required Pn = Pu/Ø = 106.335/0.7 =151.91 ton.

Pn (max) =0.85Ag[ 0.85(fc’) +ρg (fy-0.85*fc’)]
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151.91 ton =0.85Ag [0.85(0.30) +0.02 (4-0.85*0.30)]

Required Ag = 460.47 cm2.

Use 20 cm * 40cm.

Ag= 800 cm2

Determination of required ρg:

Pn (max) =0.85Ag[ 0.85(fc’) +ρg (fy-0.85*fc’)]

151.91 ton =0.85* (800 [0.85(0.30) + ρg (4-0.85*0.30)]

ρg= 0.011

Required As = ρg * Ag= 0.011* 800 = 8.8 cm2.

Use "8 Ø 12" – Ast = 1.13*8= 9.04 cm2.

Design of the tie reinforcement:

Use Ø 10 ties.

Spacing ≤ 16*db (Longitudinal bar diameter) = 16 * 1.4n ≈ 20cm

48*dt (ties bar diameter) = 48* 1.0 = 48.0cm.

Least dimension = 20 cm

Use "3 Ø 10" ties @ 20 cm spacing.

Use 20cm*40cm with 8 Ø 14  bars. with Ø 10 ties @ 20cm spacing.
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4.8 Design of footing :

Footing (#2) carrying column (#2) (40*25).

Footing Area:

Total Factored load = 617.4 kN

Total service load = 433.26 kN

Column = 40x25 cm2.

Estimate footing to be about 25 cm thick, in addition to about (10cm) of

blinding concrete .

Assume footing depth 1 m.

0.25*25=6.25 kN/m²

1*17=17 kN/m²

Net  soil pressure =350-6.25-17=326.75 kN/m²

Area (A) = Total Weight / Soil Pressure

= 433.26 kN / 326.75 kN/m²

= 1.325 m2.

Use   L=1.2 m, W=1.2 m, A=1.44 m2.
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Depth based on shear strength:

dbfV wcc


6

1 = dd 13.931)()120(30
6

1
85.0 

Area

P
P u

net  = 2/75.428
44.1

4.617
mkN

Vu = (Pnet) ( one way share area ) =4.2875*144* 





 


d

2

40144

uc VV 

931.13 d = 4.2875*144* 





 


d

2

40144

d = 20.7 cm

 Use d =21 cm

Total depth of footing = 21 + 8 + 1.2=30.2 cm

So select ..  h= 31cm cmd 8.21

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

Check the depth for two way shear action, using critical section B-B-B-B with

d =21.8 cm.

 ))((Aeff dbdaPV netu 

 
1000

10*))8.2125)(8.2140(120*120
2875.4


Vu

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
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dbfV occ


3

1 = dbf oc
33.0 …………..Control

Where:

c = a / b = 40 / 25 = 1.66 .

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

= 2(40+21.8)+(25+21.8)  =217.2 cm

s = 40              For interior column

kNVc 46.7271000/)100*8.21)(2.217(3033.0*85.0 

VuVc  OK

No punching shear failure.

Figure (4- 7) :Two way shear area
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Check transfer of load at base of column:

)85.0( AgcfPn 

tonPn 5.1785)4025)(3)(85.0(7.0 

PuPn 

Dowels are not required for load transfer.

Minimum Dowels = 0.005 * 25 * 40 = 5 cm2

Use 124

Design for Bending Moment:

Mu = 





 














 

22
5.0

22

bWbW
LPnet

= 8.5
2

25.0

2

2.1
5.0

2

25.0

2

2.1
2.1875.42 






 














  ton.m

Mn = 45.6
9.0

8.5



Mu

ton

Rn =
2

5

2 21120

1045.6





bd

Mn
= 12.18 2/ cmKg

00312.0
4000

18.12*7.15*2
11

7.15

12
11

1



















fy

mRn

m


002.0min 

Req. sA = 0.00312 (120) (21) = 7.86 cm 2

Use 7 Φ 12
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4.9  Design of strip footing :

Total dead load = height * thickness of wall * 1 m wide *( γc)

= 12*0.4*1*25=120 kN/m.

Total live load = 4*3*1=12 kN/m.

qu = 1.4 (120) + 1.7 (12)

= 188.4 kN

A sign of footing width :

Allowable soil pressure =350 kN/m²

Assume footing depth 1 m and footing thickness is 25 cm

0.25*25=6.25 kN/m²

1*18=18 kN/m²

net soil pressure = 350-18-6.25=325.75 kN/m²

Width of footing =
75.325

4.188
= 0.57 m

So select 60 cm width strip footing .

Determined of the contact pressure :

Area

P
P u

net  = 2/4.31
1*6.0

4.188
mkN

dbfV wcc


6

1
= dd 6.77)()100(30

6

1
85.0 

Vu = (Pnet) (
2

bww 
)
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uc VV 

77.6d = 3.14-31.4d

d = 2.8 cm  …. Then  h = (2.8 +8 + 2) = 12.8 cm,  so select h = 25 cm .

d= 25-8-2=15 cm

Design of reinforcement for moment strength :

Mu  = (Pnet) (
2

bww 
) (

4

bww 
)

= 31.4 * 0.1*0.05 = 0.157 ton.m .

Mn =


recMu
=

9.0

157.0
= 0.174 ton .m

m =
'*85.0 fc

fy
=

30*85.0

400
= 15.7

Rn =
2* db

Mn

Rn =
2

5

)15(*60

10*174.0
= 7.4 kg/cm2

ρ  =
m

1
(1 -

fy

mRn2
1 )

ρ  =
7.15

1
(1 -

4000

)4.7)(7.15(2
1 ) = 0.0018 ≤ ρmin = 0.002 .

Areq = ρ * b * d = 0.002 * 60 * 15 = 3.0 cm²

# Of bar =
79.0

0.3
= 4 -----select (4) bar Ф 10 .

design of dowles= ρ*b*d = 0.0015 *100*40=6 cm2
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use 6 Φ12

Design of longitudinal bars  :

As = ρ * b * d

= 0.002 * 60 * 40

= 4.8 cm²

select 4 Φ12 ……..(2 ) down and (2 ) up .

4.10 Design of Stairs:

Figure (4- 7) : Cross section of stair.
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H= cm
L

12
20

240

20


Dead load:

Plaster mton
mmtonm

/076.0
30cos

)1)(/2.2)(03.0( 3



Concrete mton
mmtonm

/43.0
30cos

)1)(/5.2)(15.0( 3



Mortar   mtonmmtonm
m

mm
/7.01/2.202.0

3.0

18.03.0 3 





 


  mtonmmtonm
m

mm
/159.01/303.0

3.0

18.035.0 3 





 


Tile

Stair = 0.18 *0.5*2.5 =0.225 ton/m

Total dead load = 0.960 ton/m

Factored dead load = 1.4 (0.960) = 1.34 ton/m

Live load = 0.5 ton/m².

Factored live load = 1.7(0.5) = 0.85 ton/m

Wu = 1.34 + 0.85 = 2.2 ton/m
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Design for positive moment:

Ay = Wu *
2

SL
= 2.2 *

2

4.2
= 2.64 ton.

maximum moment stair :

Mu = mton
WL

.6.1
8

4.2*2.2

8

22



Mn =
9.0

6.1
= 1.77  ton.m

d = 15-2-0.6 = 12.4 cm.

2
2

5

2
kg/cm11.5

)(100)(12.4

10*1.77

bd

Mn
Rn 

0029.0
4000

5.11*7.15*2
11

7.15

1














 min = 0.0035

As = 0.0035 (100)(12.4) = 4.34 cm 2

Use Φ12 @25cm

By provide (As min) for the negative Moment Area :"at the top of the edges"

Asmin=
22.4 cm

Use Φ12 …. @ 25 cm.



٤١

Landing Design:

(DL) mortar = 0.02* 22 = 0.44 KN/m2

(DL) Plate = 0.03* 22 = 0.66 kN/m2.

(DL) Concret plat 23 /50.5)/25)(22.0( mkNmkNm 

(DL) Plaster 23 /44.0)/22)(02.0( mkNmkNm 

Total dead load per 1 m = 7.04 KN/m

Live load = 5 KN/m.

Factored dead load = 1.4(7.04) = 9.856 KN/m

Factored live load = 1.7(5) = 8.5 KN/m

Reaction of the step's slab = 26.4 KN/m

Wu = Factored dead load + Factored live load+ Reaction of the step's slab …..for 1m

of the stair slab

Wu = 9.856 +8.5 + 26.4

Wu = 44.726 kN/m.

Mu= mKN
LWu ........

8

* 2

Mu= mKN ........41
8

)7.2(*726.44 2



Mn = mKN.3.45
9.0

41


d=22-2-0.6=19.4 cm

2
2

5

2
kg/cm04.12

)(100)(19.4

10*4.53

bd

Mn
Rn 

7.15m














4000

04.12*7.15*2
11

7.15

1

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0031.0

dbAs ..

 min = 0.0035

As = 0.0035 (100) (19.4) = 6.79cm 2

Use Φ12 …. @ 20 cm. AS provided. = 8.04 cm2

Shrinkage &Temperature Reinforcement

As = 0.002(100) (15) = 3. cm 2

Use Φ10 …. @ 25 cm.

4.11 Design of Retaing wall:

Mu = 21.6kN.m

Rn =
2** db

Mn



Rn =
2

5

)23(*100*9.0

10*1.2
= 4.4 kg/cm²

ρ  =
m

1
(1 -

fy

mRn2
1 )

ρ  =
7.15

1
(1 -

4000

)4.4)(7.15(2
1 ) = 0.0011 ≤ ρmin = 0.002

Areq = ρ * b * d = 0.002*100*23 = 4.6 cm²
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# Of bar =
13.1

6.4
= 5.0 -----select (5) bar Ф 12

use 1 Ф 12 @ 20 cm .

In the other direction :

Asreq=0.002*100*30=6.0cm²

# Of bar =
13.1

0.6
= 5.30 -----select (6) bar Ф 12

use 1 Ф 12 @15  cm .
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الفصل الخامس

أحمال الزلازل
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


z

z
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3



Z
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1)3(2

)2(3



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
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)δ ()1.3 (TT S 

:

TS :

)٥-٤ :(

TS =0.2 ،)T = (0.12

S= 1.3

:

12.02.0 
 TT S

٥.٦:

)٦-٤:(

)1 =θ.(
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٥.٧:

)η ( ")٧-٤:(

)1=η(،

ZZZ WnF ...... 

)390)(1)(1)(3.1)(43.0)(1.0)(5.0(1 F

tF 111 

tF

F

5.21

)390)(1)(1)(3.1)(85.0)(1.0)(5.0(

2

2




tF

F

33

)390)(1)(1)(3.1)(3.1)(1.0)(5.0(

3

3




V    = 65.5t
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5.8  Shear wall design :

Load calculation:

Using the Jordanian code to find

V= 65.5 ton

Horizontal reinforcement:

Vn = 21.83 ton

Lw = 3.5 m

d = 0.8 Lw = 0.8 * 3.5 = 2.8 m

h = Wall thickness = 30 cm

db
cf

Vc 



6

tonmmmmVc 68.76
10000

1
)2800(300

6

30


VcVnVs 

VcVn 
No shear reinforcement required

Provide minimum shear reinforcement

ρmin = 0.0025                        ACI-11.10.9.2

As min = (0.0025) (30) (100) = 7.50 cm²\ m

Use Φ 10 @ 20 cm

As provided = 7.85 cm² (In two layers)

0026.0
10030

85.7 2





cmcm

cm
n
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Vertical reinforcement:

Mn = 444.66 ton.m

c

y

f

f
m




85.0 =
30*85.0

400
= 15.7

 2
2

6

2
/567.0

2800100

1066.444
mmN

bd

M
R n

n 





001.0

 0025.00026.0
3500

3000
5.25.00025.0(min) 






 n

001.000258.0(min) n

As = (0.00258) (30) (100) = 7.7 cm²

Use 6 Φ 14 within the first 40 cm of the wall,

and Φ 10 @ 20 cm for the rest of the wall.
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النتائج والتوصیات

٦.١:

فيلا-١

.

٢-

.

٣-.

٤- ،

)Shear Wall (.

٥- ")3.5 kg/cm2. (

.
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٦.٢:

١-.

٢-
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.ل-٣
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المصادر والمراجع

1. BUILDING CODE REQUIREMENTS FOR STRUCTURAL

CONCRETE (ACI 318M-99) AND COMMENTARY CODE

(ACI 318M-99).

٢. ، ، ،

 ، ،١٩٩٠.

٣..
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