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 الاهداء

 
الخير وخير معلم محمد بن عبد الله صلى الله عليه وسلم وعلى أله وصحبه الى رسول البشرية معلم 

 اجمعين.

 

الى من قدم لنا وضحى من اجلنا وسهر على راحتنا وبذل كل جهد لنصل الى مؤهلات التخرج 
 وميدان العمل أباءنا الكرام.

 

 اقدامهن .... الى مشاعل العطاء وفيض الحنان الذي ينضب معينه .... الى من تطلب الجنة تحت

 امهاتنا الغاليات.

 

 الى من شاركنا افراحنا واتراحنا وتقاسم معنا حلو الحياة ومرها ....... اخوتنا واخواتنا.

 

للعلا إخواننا الشهداء عامة وشهداء الى من اثروا شهادة الله على شهادة الدراسة فارتحلوا سريعا 
 غزة خاصة.

 

 الاقمار خلف القضبان........اسرانا الابطالالى من رفضوا الخضوع .......الى 

 

 العزة وحملوا السلاح الى المرابطين على ثغور الوطن ...مجاهدونا االى من طلبو

 

 الى من اجتمعنا معهم على محبة الله... نستظل بحبهم وننهل من نبع عطائهم.. احبائنا 
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 الشكر والتقدير 

 
من أسهم في إخراج هذا العمل إلى حيز الوجود، إلى دائرة الهندسةنتقدم بجزيل الشكر إلى كل   

 

 المدنية والمعمارية في جامعة بوليتكنك فلسطين ممثلة بجميع أساتذتها وعامليها على عطائهم

 

 المتميز وتعاونهم وتشجيعهم المستمر، ونخص بالذكر د. نصر عبوشي مشرف المشروع لما قدمه

 

زودنا ببعض المراجع والمعلومات التي ساعدت على إكمال هذامن تشجيع ودعم وثقة والذي   

 

 العمل.

 

 

 

 " وقل اعملوا فسيرى هللا عملكم ورسوله والمؤمنون "
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 ملخص المشروع 
 

 الكامل لفندق باسم فندق النور في مدينة الخليل بشكل الانشائيوتتلخص فكرة المشروع في إعداد التصميم 

تنفيذية تمكن  بحيث يتم إعداد مخططات وعقدات،أساسات وجدران وأعمدة  الانشائية منيشمل كافة العناصر 

.همن تنفيذ المشروع على أكمل وج  

 

 
يتكون من  2م20000المخططات أن المبنى المقترح إنشاؤه هو فندق بمساحة إجمالية  خلالويظهر من 

والثالث  وطابق خدمات والثاني الأولوالطابق  الأرضيبق ثمانية طوابق مقسمة إلى: طابق تسوية والطا

، حيث يحتوي المشروع الأمريكيتم تصميمه إنشائيا وفقا للكود إلى طابق روف، وهذا المبنى  بالإضافةوالرابع 

 يالانتشائوعلى تحديد النظام  يتناقض مع التصميم المعماري للمشروع لاعمدة في المبنى بما على توزيع الا

 مع تصميم كافة العناصر الانشائية من عقدات وجسور واعمدة وجدران واساسات وادراج معلكل عقدة 

 .والاقتصاد الأمانمراعاة معايير 

 

 
 (dead load الأحماللحساب  الأردنيللمشروع الكود  الإنشائيالتصميم  استخدمنا أثناءوجدير بالذكر أننا 

+live load ،)الأمريكي والكود ASCE الأمريكيوالكود  الزلازل لأحمال (ACI- 318-14)  للتصميمات

( ETAB 18( و)SAFE)مثل  الإنشائيالمختلفة وتم التحليل والتصميم باستخدام برامج التصميم  الإنشائية

 Power Point وExcelو Office Word) Microsoft, وبرامج أخرى مثل  Atir 18و

 (. AutoCADو

 

 
للتنفيذ على  ليصبح المشروع قابل الإنشائيةلجميع العناصر  اللازمةفي النهاية، تم إعداد الرسومات التنفيذية 

.ارض الواقع  
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Abstract 

 
The idea of the project is to prepare the complete structural design for hotel, which name 

is Al-Noor Hotel in the city of Hebron in a way that includes all the structural elements of 

foundations, walls, columns and slabs, so that executive plans are prepared that enable the 

project to be implemented to the fullest. 

 

It appears from the plans that the proposed building is a hotel with a total area of 20,000 

square meters, consisting of eight floors divided into: a basement, ground floor, first 

floor, service floors, second, third, and fourth floors. In addition to the roof floor, this 

building was structurally designed according to the American code, as the project 

contains Distributing the mayor in the building in a manner that does not contradict the 

architectural design of the project and determining the structural system for each slab, and 

designing slabs, beams, walls, foundations, and stairs, taking into account safety and 

economic standards.  

 

It is worth noting that the structural design of the project was based on the Jordanian code 

for calculating loads (dead load + live load), adopting the American code for various 

structural designs (ACI-318-14) and adopting the American code (ASCE) for earthquake 

loads. 

 

Analysis and design were done using structural design programs such as Atir18, 

(ETABS18), (SAFE), and other programs such as (Microsoft Office Word, Power Point, 

Excel, AutoCAD). 

In the end, the necessary shop drawings will be prepared for all structural elements in order 

to make the implementation of this project feasible. 

 

 



7  

 الفهرس
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https://docs.google.com/document/d/16nuTzxQBP0JEHU6DbFkda0dac65kp7SM/edit#heading%3Dh.2grqrue
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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 

● 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. 

● Ln = Length of clear span. 

● 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. 

● fc′ = specified compressive strength of concrete, MPa 

●  cu = effective compressive strength of the concrete in a strut or 

a nodal zone, MPa 

●  r = modulus of rupture of concrete, MPa 

● S = elastic section modulus of section, mm3, 

● Pn = nominal strength of cross section subject to compression, N 

● Lu: Actual unsupported (unbraced) length. 

● M1 = smaller factored end moment on a compression member 

● M2 = larger factored end moment on compression member 

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

● r: radius of gyration 

● Ig = moment of inertia of gross concrete section about centroidal axis, neglecting 

reinforcement, mm4 

● δns = moment magnification factor for frames braced against side sway, to reflect 

effects of member curvature between ends of compression member 

● Cm = a factor relating actual moment diagram to an equivalent uniform moment diagram 

● Pc = critical load, N. 

● Es = modulus of elasticity of reinforcement, MPa. 

● Ig : moment of inertia of gross concrete section about centroidal axis, neglecting 

reinforcement, cm 4. 

● Ise : moment of inertia of concrete about centroidal axis of member cross section , cm4 

● EI = flexural stiffness of compression member. 

● db = nominal diameter of bar, wire, or prestressing 

● ρb = reinforcement ratio producing balanced strain conditions. 

● h = overall thickness of member, mm 

● L= span length of beam or one-way slab, 

● β = ratio of clear spans in long to short direction of two-way slabs 
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● As = area of nonprestressed tension reinforcement, mm2 

● As,min = minimum amount of flexural reinforcement, mm2 

● Pb = nominal axial load strength at balanced strain conditions. 

● Po = nominal axial load strength at zero eccentricity, N 

● Pu = factored axial load at given eccentricity, N 

● hw = total height of wall from base to top, mm 

● lw = horizontal length of wall, mm 

● βc = ratio of long side to short side of concentrated load or reaction area 

● T = elastic fundamental period of vibration, in seconds, 

● V = The total design lateral force or shear at the base 

● W = the total seismic dead load defined 

● Z = seismic zone factor as given in Table 16-I. 

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

● Ct = numerical coefficient given in Section 1630.2.2. 

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

● I = importance factor given in Table 16-K. 

● R = numerical coefficient representative. 

● wc = weight of concrete, kg/m3 

● Lx= short distance of the slab(C to C) 

● Ly= lond distance of the slab (C to C) 

● Mfx = positive field moment at x-direction 

● Mfy= positive field moment at y-direction 

● Msx = negative support moment in x-direction 

● qAx= max shear force in x- direction 

● qAy= max shear force in y- direction 
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 .تمهيد 1.1

 

واستقرار، كلمات لم يبرح الإنسان تحقيقها عبر الأزمنة الغابرة. فمنذ فجر التاريخ بحث …أمان …سكن 

د الشتاء وحرارة الصيف، فاتخذ من الجبال والوديان والكهوف بيوتاً، واستخدم الإنسان عن مأوى يقيه بر

الحد، فكلما كانت عجلة الزمن لم يقف عند هذا  الإنسانالشجر والحجر ليبني مسكنه المتواضع، ولكن طموح 

والبناء، حتى وصل الى  الإعماريخطو خطوات متسارعة في تطوير  الإنسان، كان الأمامتسير إلى 

.المستخدم حاليا في البناء سمنتوالاالحديد  استخدامه  

 

عامة حياته ال مجالاتالمتخصصة في  الأبنيةإلى  بالاتجاهواستجابة لمتطلبات التقدم والتكنولوجيا بدأ 

والمراكز  والخاصة، فجعل لكل احتياج مبناه الخاص مثل الجامعات والمدارس والمستشفيات والشقق السكنية

...الصحية والفنادق، الخ  

 

لتلبية  الأحداثبد من مواكبة  لاالصناعي المستمر كان  الانفتاحوتطور حياته ومع  الإنسانومع تطور 

 احتياجات الناس بمختلف فئاتهم وأشغالهم، من هنا يأتي دور المهندس الذي يضع أفكاره وحلوله من اجل

.المضي قدما في ركب الثورة البشرية  

 

 لمبنى متعدد الطوابق وهو تصميم الإنشائيمحور الدراسة في هذا المشروع هو القيام باجراه التصميم 

.محافظة الخليل المقام في النورإنشائي لفندق   

  

 نظرة عامة 1.2

 
فطابق التسوية يستخدم ككراج للسيارات  الاستخدامالمشروع عبارة عن فندق مكون من ثمانية طوابق متعددة 

يحتويان على  والأول الأرضيإضافة لما يحتاجه الفندق من خدمات كبئر ماء وغرفة غسيل و... ، والطابق 

 ,  الاستخدامرياضية وصالة كبيرة متعددة  وصالاتمطاعم 

 



15  

وطابق للخدمات التقنية اما باقي الطوابق فتحتوي على غرف نوم , ونتيجة لكبر حجم المشروع ووجود تنوع في 

مثل تنوع العقدات في المبنى ووجود الجسور المتدلية  الإنشائيةالعناصر  استخدام أنواع مختلفة من شكلة فسيتم

خذ لاوالتي ستستخدم في المبنى لتجنب تعطيل الحركة مع ا الاعمدةالبعيدة بين  ل في المسافاتحماحتى تحمل الا

مع المعماري وإخراج المبنى حسب ما  الإنشائيالتصميم المعماري بحيث ال يتعارض التصميم  الاعتباربيعن 

 .هو مصمم معماريا

 

 .المشروع مشكلة1.3

 
وتحديد النظام الإنشائي والتصميم الإنشائي لجميع العناصر تتمثل مشكلة هذا المشروع في التحليل 

الإنشائية المكونة لفندق في مدينة الخليل، وفي هذا المجال تم توزيع أعمدة المبنى وتحديد أنواع 

بعض العناصر الإنشائية مثل البلاطات والأعصاب والأعمدة والجسور  وتصميم البلاطات وتحليل

اقعة عليها، ومن ثم تحديد أبعاده ويتطلب ذلك معرفة تامة بالعناصر بتحديد الأحمال الو ،وغيرها

الإنشائية الحاملة وذلك من أجل إيجاد حلول إنشائية مثلى توفر عاملي الأمان والاقتصاد حيث أن 

من خلال هذا  تمالعامل الاقتصادي مهم جدا بشرط ألا يؤثر هذا العامل على عامل الأمان، كذلك 

التصاميم لجميع العناصر الإنشائية من أساسات وأعمدة وعقدات وجدران قص المشروع عمل كافة 

وجدران استناديه وإخراجها على هيئة مخططات تنفيذية كاملة، لإخراج هذا المشروع من حيز 

.الاقتراح إلى حيز التنفيذ  
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     3.6   البرامج التي تم استخدامها
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 ينص عليها الكود الأمريكي لأحمال الزلازل.        
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  3.6 استخدامهاالبرامج التي تم  
 

 

 
 

❖  Safe: العقدات و منامج لتحليل وتصميوهو برmat foundation   

❖Sp column: وهو برنامج لتحيل وتصميم الاعمدة 

❖:Etab18  تم استخدامه في تحليل وتصميم الجدران 

❖:Found  تم استخدامه في تصميم الاساسات المنفردة 
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Chapter Four 

Structural Analysis and Design 

 

4.1 Introductions: 

4.2 Factored loads. 

4.3 Determination of thickness. 

4.4 load Calculations 
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4.1 Introductions: 

 

The design and construction of reinforced concrete building is controlled 

by the (building code requirements for structural concrete) 

(ACI 318-2014) 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 slab 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 Factored loads: 

 

The factored load on which on we based to make the analysis and design 

for our project member is; 

qu = 1.2D+1.6L ACI-318-2014 (9.2.1) 
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4.3 Determination of thickness: 

 

4.3.1 Determination of thickness for one way rib slab :- 

 

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

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

 

The overall depth must satisfy ACI-318-15 table (9.5.a). 

Min h = Ln/18.5 ( for One end Continuous) Min h = Ln/21 ( for both 

end Continuous) 

Min h = Ln/8 ( for Cantilever) 

 

 
     

     Take h = 35cm  
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4.5 Design of topping: 
 

The calculation of the total dead load for the topping is shown below: 

Table :Calculation of the total dead load topping 

 

Total Dead load for loading = 6.85 KN/m 

 Wu = 1.2 DL + 1.6 LL 

      = 1.2*6.85+ 1.6*5 = 16.22 KN/m2.   (Total Factored Load) 

Mu =  
Wu ∗ l2

12
=

16.22 ∗ 0.42

12
=  0.216 KN. m/m 

Φ𝑀𝑛 = 0.55 ∗ 0.42𝜆√𝑓�́� 𝑆𝑚 = 0.55 ∗ 0.42 ∗ 1 ∗  √24 ∗ 1000 ∗
802

6
∗ 10−6

= 1.21 𝐾𝑁. 𝑚 ≫ 𝑀𝑢 = 0.216 

No Reinforcement is required by analysis. According to ACI 10.5.4, provide Asmin  for 

shrinkage and temperature reinforcement. 

Asmin = 0.0018 ∗ 1000 ∗ 80 = 144 𝑚𝑚2 m⁄ strip 

Try bars Φ8 with As = 50.27 mm2 

n =
144

50.27
= 2.87 bars 

Select 5Φ8 ∕ or Φ8@200 mm in both directions 

 

 

 

 

 

Calculation (KN/m) 
Thickness (m) Density (KN/m3)  Materials 

23*0.03*1=0.69 0.03 23 Tiles 

22*0.03*1=0.66 0.03 22 Mortar 

16*0.07*1=1.12 0.07 16 sand 

25*0.08*1=2 0.08 25 Topping 

2.38*1=2.38 2.38 KN/m2 partitions 
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4.6 Design of one-way Ribbed slab (GF,R6) 

Material:  

Concrete    B300                Fc' = 24 N/mm2  

Reinforcement Steel         Fy = 420 N/mm2 

Section:  

b =12cm                       bf=52 cm                

 

h =35cm                      Tf=8 cm 

Figure 4. 1: Rib geometry 

 

 

 

Figure 4. 2: Rib load distribution 
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Figure 4. 3:Moment and shear envelope for the rib 

 

4.6.1 :Design the rib for flexure (GF,R6). 

Design of positive moment of rib (GF,R6). 

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

  = 350- 20 – 10 – 12/2 = 314 mm 

Mu max = 21.3 KN.m 

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

≤ Span/4 = 4760/4 = 1190 mm. 

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

be= 520 mm. 

𝑀𝑛𝑓 = 0.85 𝑓𝑐
′ ∗ 𝑏𝐸 ∗ 𝑡𝑓 ∗ (𝑑 −

𝑡𝑓

2
) 

=0.85 ∗ 24 ∗ 0.52 ∗ 0.08 ∗ (0.314 −
0.08

2
) ∗ 103 = 232.53 𝐾𝑁. 𝑚 

фMnf = 0.9 * 232.53 = 209.27 KN.m 

фMnf =209.27 > Mu max= 21.3 KN.m 

Design as rectangular section 

𝑀𝑛 = Mu /ф =21.3/ 0.9 = 23.67 KN.m 
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𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.58 

𝑅𝑛 = 
𝑀𝑛

𝑏∗𝑑2 = 
23.67∗106

520∗ (314)2 = 0.461 MPa 

 𝜌 = 
1

𝑚
(1 −  √1 −

2∗𝑅𝑛∗𝑚

𝑓𝑦
 ) = 

1

20.58
(1 −  √1 −

2∗0.461∗20.58

420
)= 0.0011 

As = ρ * b *d = 0.0011*520 * 314= 193.25 mm2 

𝐴𝑠𝑚𝑖𝑛 =  
√𝑓𝑐

′

4 (𝑓𝑦)
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑 

      = 
√24

4∗420
∗ 120 ∗ 314  ≥  

1.4

420
∗ 120 ∗ 314 

=109.87 mm2 < 125.6 mm2 

∴ As = 193.25 mm2. 

2 Ф14 =307.87 mm2>Asreq = 193.25 mm2 OK. 

∴ Use 2 Ф14 

Check for strain 

Tension = Compression   

As * fy = 0.85 * fc
′ * b * a 

307.87* 420 = 0.85 * 24 * 120 * a     

a = 52.82 mm. 

fc
′ = 24 MPa< 28 MPa so β1 = 0.85 

c =
a

β1
 = 

52.82

0.85
 = 62.14 mm.  

d= 350-20-10-14/2= 313 mm                       

εs =
d−c

c
 * 0.003 

     = 
313−62.14

62.14
 * 0.003 = 0.0121> 0.005   ∴ ф =0.9   OK 

 



55 

 

Maximum negative moment (Mu) = -22.9 KN.m 

𝑀𝑛 = Mu /ф =22.9/ 0.9 = 25.44 KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.58 

    𝑅𝑛 = 
𝑀𝑛

𝑏∗𝑑2 = 
25.44∗106

520∗ (312)2 = 0.502 MPa 

    𝜌 = 
1

𝑚
(1 −  √1 −

2∗𝑅𝑛∗𝑚

𝑓𝑦
 ) = 

1

20.58
(1 −  √1 −

2∗0.502∗20.58

420
)= 0.00121 

   As = 𝜌 * b *d = 0.00121* 120 * 313= 45.46 mm2.  

 𝐴𝑠𝑚𝑖𝑛 =  
√𝑓𝑐

′

4 (𝑓𝑦)
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

  = 
√24

4∗420
∗ 120 ∗ 312  ≥  

1.4

420
∗ 120 ∗ 312 

 = 109.18 mm2< 124.8 mm2 

 𝐴𝑠𝑚𝑖𝑛= 124.8 mm2 (control) 

 ∴ As = 124.8 mm2 

2 Ф10 =157 mm2>Asreq = 125.2 mm2  OK 

 ∴ Use 2 Ф10 

4.6.2 :Design of shear of  (GF,R6). 

Vu = 26.2 KN. 

Vc =  
√𝑓𝑐

′

6
 * bw * d 

   = 1.1 * 
√24

6
 * 0.12* 0.313 *103 =33.63 KN. 

    фVc = 0.75 * 33.63 =25.22 KN. 

Check for Cases:  

Case 1:  Vu ≤   
ф𝑉𝑐

2
 .  

26.2 ≤  
25.22

2
=12.61   No  
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    Case (1) is not satisfied 

Case 2: 
фVc

2
<Vu ≤фVc 

12.61 ≤ 26.2 ≤ 25.22   No 

   Case (2) is not satisfied 

Case 3:  фVc <Vu ≤ ф (Vc + Vs, min) 

  Vs, min =  
√𝑓𝑐

′

16
 * bw * d 

            = 
√24

16
 * 0.12* 0.313 *103 =11.46 KN 

 

  Vs, min =  
1

3
 * bw * d 

            = 
1

3
 * 120 * 313 * 10-3 = 12.48 KN (control) 

фVc <Vu ≤ ф (Vc + Vs, min) 

25.3 < 26.2 < 34.6     

Case (3) is satisfied 

Try 2Ф10:  

157.1∗420∗313

𝑆
  = 26.2*103 

S= 788.26 

S ≤ 
𝑑

2
 =  

313

2
 = 156.5 mm         (control) 

   ≤ 600 mm.    

Use 2Ф10 @ 150 mm 
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4.7:Design of Beam (Beam 40) 

Material: 

Concrete    B300                Fc' = 24 N/mm  

Reinforcement Steel         Fy = 420 N/mm2 

 Section:  

According to ACI-Code-318-14, the minimum thickness of no prestressed beams or 

one-way slabs unless deflections are computed as follow: 

hmin for both-end continuous = L/18.5 

7520/ 18.5= 40.6cm 

Select Total depth of beam h=60cm. (35cm slab and 25cm drop) 

B = 80 cm 

H= 60 cm 

 

Figure 4. 4: Beam geometry 

 

                                         Figure 4. 5: Beam load distribution 
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Figure 4. 6: Moment and shear envelope for the beam 

 

4.7.1:Design of Beam for flexure  
 

Check if the beam is doubly or not. 

The maximum positive moment is 359 KN.m 

d= 600- 40 -10 -20/2= 540 mm 

Cmax = 
3

7
 * d = 

3

7
 * 540=231.43 mm 

𝑓𝑐
′ = 24 MPa < 28 MPa→𝛽1 = 0.85 

amax = 𝛽1* Cmax = 0.85 * 231.43= 196.71 mm 

𝑀𝑛max = 0.85 *  𝑓𝑐
′ * b * a * (d - 

𝑎

2
 ) 

      = 0.85 * 24 * 0.8 * 0.19671* (0.54– 0.19671/2 ) * 103 

      =1417.82 KN.m   

𝜖s = 0.004 

ф=0.65+250/3*(0.004-0.002) = 0.82 

фMnmax = 0.82 * 1417.82= 1162.61 KN.m  

Mu = 359 KN.m< фMnmax 1162.61 KN.m  
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∴Singly reinforced concrete section. 

The maximum positive moment = 359 KN.m 

Mn = Mu /ф= 359/ 0.9 = 398.89 KN.m . 

m=20.58 

𝑅𝑛 = 
𝑀𝑛

𝑏∗𝑑2 = 
398.89∗106

800∗ (540)2 =1.71 MPa 

𝜌 = 
1

𝑚
(1 −  √1 −

2∗𝑅𝑛∗𝑚

𝑓𝑦
 ) 

  =  
1

20.58
(1 −  √1 −

2∗1.71∗20.58

420
)=0.00426 

As = 𝜌 * b *d =0.00426*800*540= 1839.45 mm2 

𝐴𝑠𝑚𝑖𝑛 =  
√𝑓𝑐

′

4 (𝑓𝑦)
∗ 𝑏 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏 ∗ 𝑑 

√24

4 ∗ 420
∗ 800 ∗ 540  ≥  

1.4

420
∗ 800 ∗ 540 

1259.73 mm2< 1440mm2     

𝐴𝑠𝑚𝑖𝑛 = 1440 mm2 (control) 

∴ As = 1839.45 mm2 

Use 9 Ф18 with As= 2290.22 mm2 > 1839.45 mm2 

Check for strain: 

Tension = Compression   

As * fy = 0.85 * fc
′ * b * a 

1839.45* 420 = 0.85 * 24 * 800 * a     

a = 47.34 mm. 

fc
′ = 24 MPa< 28 MPa so β1 = 0.85 

c =
a

β1
 = 

47.34

0.85
 = 55.7 mm.  
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d= 600- 40- 10- 18/2= 541 mm                       

εs =
d−c

c
 * 0.003 

 = 
541−55.7

55.7
 * 0.003 = 0.026 > 0.005   ∴ ф =0.9   OK 

The maximum negative moment = 429.7  KN.m 

d= 600- 40- 10- 18/2= 541 mm    

Mn = Mu /ф= 429.7/ 0.9 = 477.44 KN.m . 

m=20.58 

𝑅𝑛 = 
𝑀𝑛

𝑏∗𝑑2 = 
477.44∗106

800∗ (541)2 = 2.04 MPa 

𝜌 = 
1

𝑚
(1 −  √1 −

2∗𝑅𝑛∗𝑚

𝑓𝑦
 ) 

  =  
1

20.58
(1 −  √1 −

2∗2.04∗20.58

420
)=0.00513 

As = 𝜌 * b *d =0.00513*800*541= 2219.27 mm2 

𝐴𝑠𝑚𝑖𝑛 =  
√𝑓𝑐

′

4 (𝑓𝑦)
∗ 𝑏 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏 ∗ 𝑑 

√24

4 ∗ 420
∗ 800 ∗ 541  ≥  

1.4

420
∗ 800 ∗ 541 

1262.1 mm2< 1442.67mm2     

𝐴𝑠𝑚𝑖𝑛 = 1442.67 mm2 (control) 

∴ As = 2219.27 mm2 

Use 8 Ф20 with As= 2513.27 mm2 > 2219.27 mm2 

Check for strain: 

Tension = Compression   

As * fy = 0.85 * fc
′ * b * a 

2219.27* 420 = 0.85 * 24 * 800 * a     
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a = 57.11 mm. 

fc
′ = 24 MPa< 28 MPa so β1 = 0.85 

c =
a

β1
 = 

57.11

0.85
 = 67.19 mm.  

εs =
d−c

c
 * 0.003 

 = 
541−67.19

67.19
 * 0.003 = 0.0211 > 0.005   ∴ ф =0.9   OK 

 

4.7.2:Design of Beam for shear 

 

Vu= 278.1 KN 

Vc =  
√𝑓𝑐

′

6
 * bw * d 

=  
√24

6
 * 0.8* 0.541* 103 =353.38 KN. 

фVc = 0.75 * 353.38 =265.03 KN. 

Vu= 278.1 > фVc= 265.03 KN 

 

Check for Cases:  

Case 1:  Vu ≤   
ф𝑉𝑐

2
 .  

278.1 ≤  
265.03

2
=132.515   No  

    Case (1) is not satisfied 

Case 2: 
фVc

2
<Vu ≤фVc 

132.515 ≤ 278.1 ≤ 265.03   No 

   Case (2) is not satisfied 
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Case 3:  фVc <Vu ≤ ф (Vc + Vs, min) 

Vs, min =  
√𝑓𝑐

′

16
 * bw * d 

      = 
√24

16
 * 0.8* 0.541 *103 = 132.52 KN 

Vs, min =  
1

3
 * bw * d 

     = 
1

3
 * 800* 541 * 10-3 = 144.27 KN (control) 

фVc <Vu ≤ ф (Vc + Vs, min) 

265.03 KN < 278.1 KN ≤ 373.23 KN 

case 3 is satisfied 

𝐴𝑣 𝑚𝑖𝑛

𝑆
  =  

1

16
  *√24* 

800

420
 =0.583  

𝐴𝑣 𝑚𝑖𝑛

𝑆
  =  

1

3
  * 

800

420
 = 0.635  (control) 

Try 2 2Ф10 2-legs with Av =157.1 

S= 157.1/0.635  

S= 247.4 mm 

 

S ≤ 
𝑑

2
 =  

541

2
 = 270.5 mm         (control) 

   ≤ 600 mm.    

Use 2Ф10 @ 200 mm  
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4.8 Design of two-way ribbed slab (GF,R9) 

From Safe program Mu=28.12 KN.m/m 

Mn=28.12/0.9=31.24 KN.m 

Assume bar diameter ∅14 for main reinforcement  

d=350-20-10-14/2=313mm 

Rn=Mn/(b*d2) 

     = 31.24*106/(520*3132) 

     = 0.613 

m=fy/ (0.85 fc) 

    = (420/.85*24) 

    =20.58   

ρ =
1

m
(1 −  √1 −

2∗Rn∗m

fy
 )  

=
1

20.58
(1 −  √1 −

2 ∗ 0.613 ∗ 20.58

420
 ) 

=0.00148 

As=0.00148*520*313=241.23 mm2 

As,min= 0.25*(√fc'/ fy)*bw*d  ≥  1.4/fy *bw*d    

0.25*(√fc'/ fy)*bw*d = 109.53 mm4 

1.4/fy *bw*d= 125.2 mm4 (control) 

As req = 241.23 mm4 < As min = 125.2 mm4 

2Ф14= 308 mm2 > As req = 241.23 mm2      

 ∴ Use 2 Ф14 

Check for strain : 

εs ≥0.005 

Tension = Compression  

As * fy = 0.85 * fc' * bw * a 

241.23* 420 = 0.85 * 24 * 520 * a     

a = 9.55 mm 

fc' = 24 MPa< 28 MPa→ β = 0.85 

c=a/β = 9.55/0.85 = 11.24 mm                       

εs=(d-c)/c * 0.003 

   = (313-11.24)/11.24*0.003 
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   = 0.0805  <0.005 

Design of negative moments: 

There is no negative moment so we put 1/3 As,pos 

As,neg= 1/3*241.23= 80.41mm4 

As req = 80.41 mm4 >As min = 125.2 mm4 

2Ф10= 157.1 mm2 > As req = 125.2 mm2      

∴ Use 2 Ф10 

 

Check for strain : 

εs ≥0.005 

Tension = Compression  

As * fy = 0.85 * fc' * bw * a 

157.1* 420 = 0.85 * 24 * 120 * a     

a = 26.95mm 

fc' = 24 MPa< 28 MPa→ β = 0.85 

c=a/β = 26.95/0.85 = 31.71mm                       

εs=(d-c)/c * 0.003 

   = (313-31.71)/31.71*0.003 

   = 0.0266  <0.005 

 

*Design of two-way ribbed slab for shear 

 

Wb= 0.5 

The total load on the panel being = 6.15*6.15*20.65=781.035 KN 

The load per rib at the face of short beam = (0.5*781.035*0.52)/ (2*6.15)     

                                                                   = 16.51KN 

Vud =Vu,face-(Wu*bf*d)=16.51-(20.65*0.52*0.313)=13.15 KN 

The maximum shear force at the distance d from the face of support: 

 Vu = 13.15 KN 

Vc = 1.1(√fc' /6 * bw * d) 

     = 1.1(√24/6 * 120 * 313) = 33.73 KN 

 фVc = 0.75 * 39.35= 25.3 KN 

Case1:  Vu ≤  (фVc)/2  

13.15 KN < 25.3/2 =12.65KN              

Case (1) is not satisfied 



65 

 

Case2:  Vu ≤   (фVc)  

13.15 KN >25.3                                          

 Case (2) is satisfied 

shear reinforcement is required  

Vs min   ≥   
1

16 
√𝑓𝑐

′ * bw * d = 
1

16
√24 * 120 *0.313 * 103 =11.50 KN. 

             ≥   
1

3
 * bw * d =  

1

3
 * 120 * 0.313 * 103 = 12.52 KN   CONTROL. 

∴Vs min = 12.52 KN. 

Try 2Ф10  

157.1∗420∗313

𝑆
  = 12.52*103 → S = 1649.55 mm 

S ≤
𝑑

2
 =  

313

2
 = 156.5 mm.  … Control 

 ≤ 600 mm.  

∴ Use 2Ф10 @ 15 cm   
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4.9:Design of column (C6) 

 

Calculation of Loads act on Column (C6) 

Loads acting on columns are obtained from support reaction when analyzing the 

system on Etabs. 

Dead Load = 3000 KN (service) 

Live Load = 1500 KN (service) 

Loads acting on column (C52) are as follows: 

Factored loads (Pu) = 1.2*3000+1.6*1500= 6000 KN 

Calculation of Required Dimension of Column (C6) 

Total load Pu = 6000 KN 

Pn = 6000 /(0.65) = 9230.8  KN 

𝜌𝑔 = 2.0 % 

Pn = 0.8 ∗ Ag{0.85 ∗ fc′ + ρg(fy − 0.85fc′)} 

9230.8 ∗ 10−3 = 0.8 ∗ Ag[0.85 ∗ 24 + 0.02 ∗ (420 − 0.85 ∗ 24)] 

Ag = 4064 𝑐m2 

∴Select 65*65 cm with Ag = 4225 cm². 

Check slenderness effect: 

For braced system if 𝜆 ≤  34 − 12
𝑀1

𝑀2
≤ 40 , then column is classified as short 

column and slenderness effect shall not be considered. 

𝜆 =  
𝐾𝑙𝑢

𝑟
 

Lu: Actual unsupported (unbraced) length = 3.9 m          

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

R: radius of gyration → for rectangular section =√
𝐼

𝐴
 0.3 h 

System about X 
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→ 𝜆 =  
1 ∗ 3.9

0.3 ∗ 0.65
= 20   

𝜆 ≤  34 − 12(1) = 𝟐𝟐 ≤ 40 

𝜆 = 20 < 22  

System about Y  

→  𝜆 =  
1 ∗ 3.90

0.3 ∗ 0.65
= 20   

𝜆 ≤  34 − 12(1) = 𝟐𝟐  ≤ 40 

𝜆 = 20 < 22 

∴Short about X and Y. 

∴ Column is short, so slenderness effect will not be considered. 

Calculation of Required Reinforcement Ratio:  

Since Column is short and slenderness effect will not be considered, then 

Design Strength of column can be calculated using the following equation: 

𝜙Pn = 0.65 ∗ 0.8 ∗ Ag{0.85 ∗ fc′ + ρg(fy − 0.85fc′)} 

Where, Pu = 6000 KN 

6000 ∗ 103 = 0.65 ∗  0.8 ∗ 600 ∗ 800{0.85 ∗ 24 + ρ(420 − 0.85 ∗ 24)} 

⇒  𝜌𝑔 = 0.0109 >𝜌𝑚𝑖𝑛 = 0.01 &<𝜌𝑚𝑎𝑥 = 0.08 

As req = 0.0109*600 *800 =5232 mm2 

Use Ф 25 >>  # 𝑜𝑓𝑏𝑎𝑟 =
5232

490.63
= 10.66 

∴ Use 12 Ø 25 with As = 5887.56 mm² >As req = 5232 mm²   

Check spacing between the bars: 

S = 
600−2∗40−2∗10−4∗25

3
= 133.33 𝑚𝑚 

S = 133.33 mm   ≥ 40mm 

                           ≥ 1.5db = 37.5 mm 

Determination of Stirrups Spacing 
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According to ACI: 

Spacing ≤ 16 × db(Longitudinal. bar. diameter) = 16 × 2.5 = 40 cm. 

Spacing ≤ 48 × dt(tie. bar. diameter) = 48 × 1.0 = 48cm. 

Spacing ≤ Least. dimension = 40 cm 

Select Ø10/10 cm above the slab and along lap-splice. 

Select Ø10/20 cm at the middle. 

Column (C6) Section is shown in figure (4-8) where bars arrangement and 

stirrups detailing appear: 

Figure 4. 7: Column C6 detailing. 
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4.10 :Design of Isolated Footing (F1). 

 

Loads that act on footing F1 are: 

 PD =2000 KN, PL = 1000 KN 

 Pu = 1.2 * 2000 + 1.6*1000= 4000 KN 

The following parameters are used in design: 

 𝛾concrete = 25 KN/m3   

 γ soil = 17 KN/m3 

 𝜎allow = 400 KN/m2 

 clear cover = 5 cm 

Determination of footing dimension (a) 

Footing dimension can be determined by designing the soil against bearing 

pressure. 

Assume h = 85 cm 

𝜎𝑏(𝑎𝑙𝑙𝑜𝑤)net = 400 – 25*0.8 – 0.3*17 - 5 = 369.9 KN/m² 

𝐴 =
𝑃𝑛

𝑞𝑎.𝑛𝑒𝑡
=  

2000 + 1000

369.9
= 8.11 𝑚2 

𝑙 = √𝐴 =  √8.11 = 2.84 𝑚 

Select 𝑙 = 2.85 𝑚 

Determination of footing depth (h) 

To determine depth of footing both of one and two-way shear must be designed. 

𝑞𝑢 =
𝑃𝑢

𝐴
=

4000

8.12
= 492.61 𝐾𝑁/𝑚2 

Design of one-way shear: 

𝑑 = h − 𝑐𝑜𝑣𝑒𝑟 − ∅ = 850 − 75 − 16 = 759 𝑚m 

Vu at distance d from the face of column 

𝑉𝑢 = 𝑞𝑢𝑏 (
𝑙

2
−

𝑎

2
− 𝑑) 

     = 492.61 ∗ 2.85 (
2.85

2
−

0.5

2
− 0.759) = 584 𝐾𝑁 

Figure 4. 8: Two way shear (punching) 
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Ø Vc = 0.75 * 
1

6
 * √fc′ * b * d  

         = 0.75 * 
1

6
 * √24 * 2850 * 0.759 =1324.6 KN                

Ø Vc =1324.6 KN < Vu= 549 KN                                                  

∴ h = 85 cm is correct                                                                                       

Design of Punching (Two-way shear). 

𝑑 = 759 𝑚𝑚 

b˳ = 2(0.5+0.759) +2(0.7+0.759) = 5436 mm 

Bc = 1 

αs = 40 (interior column) 

Vu = 492.61(2.85*2.85 -(0.5+0.759) (0.7+0.759)) = 3096.35 KN 

ØVc is the smallest of: 

1. Vc =
1

6
(1 +

2

β
) × √𝑓𝑐  × bo × d 

      =
1

6
(1 +

2

1
) × √24 × 5536 × 759 × 10−3 = 6861.5 𝐾𝑁 

 

2. Vc =
1

12
(

∝𝑠 × 𝑑

bo
+ 2) × √𝑓𝑐  × bo × d 

      = 
1

12
(

40 × 759

5536
+ 2) × √24 × 5536 × 759 × 10−3 = 13581 𝐾𝑁 

 

3. Vc =
1

3
× √𝑓𝑐  × bo × d  

 

 = 
1

3
× √24 × 5536 × 759 × 10−3 =  6861.5  KN    (Control) 

 

ØVc = 0.75 × 6861.5 = 5146.1 KN > Vu = 3096.35.8KN 

∴ A= (2.85*2.85)m2 and h = 85 cm  is correct. 

 

Design of Reinforcement 

Mu = 492.61  *2.85*1.425*(1.425/2) = 1425.4 KN.m 

m =
𝐹𝑦

0.85∗𝐹𝑐′ =
420

0.85∗24
= 20.59 

Mn = 1425.4/0.9 = 1583.8 KN.m 

Rn =  
Mn

b∗d2  =  
1583.8 ∗106

2850∗7592   = 0.804 MPa 

𝜌 = 
1

𝑚
* (1- √1 −

2∗𝑅𝑛∗𝑚

𝐹𝑦
 )  
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    = 
1

20.59
* (1- √1 −

2∗0.0.804 ∗20.59

420
 ) =0.00195 

As,req = 𝜌 ∗ 𝑏 ∗ 𝑑 =  0.00195 ∗ 2850 ∗ 759 = 4225 mm2 

As (min) = 0.0018*b*h = 0.0018*2850 * 850 = 4608 mm2 

As,min>As, req 

Select for this directions: 23Ø16 with As = 4624.42 mm2>As,min 

 

Figure 4. 9: Foundation F1 reinforcement. 

 

4.11:Design of Stairs. 

Figure 4. 10: Stair plan. 

 



72 

 

4.11.1:The flight 

 Determination the thickness: 

Limitation of deflection:  h ≥ minimum h  

h (min) = L/20 = 324/20 = 16.2 cm 

∴ Select h = 20 cm, but shear and deflection must be checked 

Angle (α):   tan(α) = 16.2/27     →   α = 31.2 

 Load calculation: 

Table:Load calculation for the flight 

Load calculation for the flight 

Concrete Block 
Quality Density W = 𝛾 · 𝑉 

𝐾𝑁/ 𝑚3 𝐾𝑁 

Tiles 27 27*((0.1635+0.32)/0.27)*0.03*1=1.451 

Mortar 22 22*((0.1635+0.27)/0.27)*0.02*1=0.7064 

Stair step 25 (25/0.27)*((0.1635*0.27)/2)*1=2.044 

R.C solid slab 25 (25*0.2*1)/(cos 31.2)=5.85 

Plaster 22 (22*0.03*1)/(cos 31.2)=0.772 

Total Dead Load, 𝐾𝑁   10.82 KN/m 

 

Live load= 5 KN/m2 

Wu= 1.2*10.82+ 1.6*5= 20.99 KN/m 

 Analysis. 

The following figures show shear and moment Diagrams resulted from analysis 

of the flight: 

 

 

 

 

 

 

 

 

 

Figure 4. 11: Load distribution for flight. 
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 Design. 

Design for shear: 

R=W*L/2= (20.99*3.24)/2= 34.004 KN 

d=200-20-(14/2) = 173 mm  

ØVc = 0.75 * 
1

6
*√Fc′  * bw * d  

        = 0.75 * 
1

6
*√24  * 1000 * 0.173  

        = 105.94 KN  

0.5*ØVc= 0.5*105.94= 52.97 KN 

0.5 ØVc = 52.97 > Vu max = 34.004 kN 

∴ No Shear Reinforcement is Required 

Design of bending moment: 

Mu= 34.004 (0.6+1.62)- 20.99*(1.622/2) = 47.95 KN/m 

 

m =
𝐹𝑦

0.85∗𝐹𝑐′ =
420

0.85∗24
= 20.59 

 

Rn =  
Mu/∅

b∗d2   =  
𝟒𝟕.𝟗𝟓 ∗106/0.9

1000∗1732   = 1.78 MPa 

 

𝜌 = 
1

𝑚
 * (1- √1 −

2∗𝑅𝑛∗𝑚

𝐹𝑦
 ) = 

1

20.59
 * (1- √1 −

2∗1.78∗20.59

420
 ) =0.0044 

 

As, req = ρ ∗ b ∗ d =  0.0044 ∗ 1000 ∗ 173 =  768.4 mm2 
 

As min = 0.0018 *1000*200 = 360 mm2 

As, req<As, min  

Select 5Ø14 with As= 769.7 mm2<As, req 

For secondary Reinforcement select Ø10 /20 with as=395 mm2<As min   

Check Strain: 

                    C = T     

 0.85*fc’*a*b = As*fy 

 0.85*24*a*1000 = 769.6 *420 

 a = 15.84 mm   

 c = a/β = 15.84/0.85 = 18.64 mm 

εs =((d-c)/c) * 0.003 

    = ((173-18.64)/18.64) *0.003 

    = 0.0248 <0.005 
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Check spacing: 

S= 20cm > 3h = 3*200= 600 mm 

                        = 450 mm 

                       = 380*(
280

0.67∗420
)- 2.5*20= 33.37 mm 

 

 

 

4.11.2:The landing 

 

 Determination the thickness: 

Limitation of deflection:  h ≥ minimum h  

h (min) = L/20 = 330/20 = 16.5 cm 

∴ Select h = 20 cm, but shear and deflection must be checked 

d=200-20-(14/2) = 173 mm  

 

 Load calculation: 

Table: Load calculation for the landing 

Load calculation for the landing 

Concrete Block 
Quality Density W = 𝛾 · 𝑉 

𝐾𝑁/ 𝑚3 𝐾𝑁 

Tiles 27 22*0.03*1=0.66 

Mortar 22 22*0.02=0.44 

R.C solid slab 25 25*0.15*1=3.75 

Plaster 22 22*0.02=0.66 

Total Dead Load, 𝐾𝑁   5.51 KN/m 

 

Live load= 5 KN/m2 

Wu= 1.2*5.51+ 1.6*5= 14.61 KN/m 

 Analysis. 

The following figures show shear and moment Diagrams resulted from analysis 

of the landing: 
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Figure 4. 12: Load distribution for landing . 

 

 Design. 

Design for shear: 

WR=34.004/1.3= 26.16 KN 

R= (14.61*3)/2+ 26.16*1.3= 52.92 

ØVc = 0.75 * 
1

6
*√Fc′  * bw * d  

        = 0.75 * 
1

6
*√24  * 1000 * 0.173  

        = 105.94 KN  

0.5*ØVc= 0.5*105.94= 52.97 KN 

0.5 ØVc = 52.97 > Vu max = 52.92 KN  

∴ No Shear Reinforcement is Required 

Design of bending moment: 

Mu= 52.92 *1.5- (14.012*1.352)/2- 26.16*1.3*(1.3/2) +0.005) = 42.8 KN/m 

 

m =
𝐹𝑦

0.85∗𝐹𝑐′ =
420

0.85∗24
= 20.59 

Rn =  
Mu/∅

b∗d2   =  
𝟒𝟐.𝟖 ∗106/0.9

1000∗1732   = 1.6 MPa 

 

𝜌 = 
1

𝑚
 * (1- √1 −

2∗𝑅𝑛∗𝑚

𝐹𝑦
 ) = 

1

20.59
 * (1- √1 −

2∗1.6∗20.59

420
 ) =0.004 
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As, req = ρ ∗ b ∗ d =  0.004 ∗ 1000 ∗ 173 =  692 mm2 
 

As min = 0.0018 *1000*200 = 360 mm2 

As, req<As, min  

Select 5Ø14 with As= 769.7 mm2<As, req 

For secondary Reinforcement select Ø10 /20 with as=395 mm2<As min   

Check Strain: 

                    C = T     

 0.85*fc’*a*b = As*fy 

 0.85*24*a*1000 = 769.6 *420 

 a = 15.84 mm   

 c = a/β = 15.84/0.85 = 18.64 mm 

εs =((d-c)/c) * 0.003 

    = ((173-18.64)/18.64) *0.003 

    = 0.0248 <0.005 

Check spacing: 

S= 20cm > 3h = 3*200= 600 mm 

                        = 450 mm 

                       = 380*(
280

0.67∗420
)- 2.5*20= 33.37 mm 

Figure 4. 13: Stair reinforcement. 

 

 

4.12:Design of shear wall (sw.3) 
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Analysis and design were done using ETABS program in which the 

seismic loads were taken into account. The following is a sample 

calculation for one of the walls, S.W 

The following data that used in design: 

Shear wall thickness = h = 30 cm 

Shear wall length Lw = 5.50 m 

Building height Hw= 27.66 m 

Critical section shear: 

Lw/2=5.5/2=2.75     

hw/2=27.66/2=13.83 

story height= 3.90 

d =0.8*Lw =0.8*5.5 = 4.4 m 

Vu= 912.8 KN 

Mu= 1366.7 KN.m 

Calculation of shear strength provided by concrete Vc: 

Shear Strength of Concrete is the smallest of: 

 Vc = 
1

6
√𝑓𝑐′ × 𝑏 × 𝑑 

     = 
1

6
√24 × 0.3 × 4400 = 1077.77 KN 

 Vc = 0.27√𝑓𝑐′ × ℎ × 𝑑 +
𝑁𝑢×𝑑

4𝐿𝑤
 

                 = 0.27√24 × 0.3 × 4400 + 0 = 1746 𝐾𝑁 

 𝑉𝑐 = [0.05 ∗ √𝑓𝑐′ +
𝐿𝑤(0.1√𝑓𝑐′+0.2

𝑁𝑢

  𝐿𝑤.ℎ
)

𝑀𝑢1

𝑉𝑢
 − 

𝐿𝑤

2

] × ℎ × 𝑑  

𝑀𝑢1

𝑉𝑢
 – 

𝐿𝑤

2
=  

1366.7

912.8
 – 

5.5

2
=  −1.25 < 0 This equation is not applicable. 

∴ 𝑉c =  1077.77 KN →  ∅Vc = 808.32 < 𝑉𝑢𝑚𝑎𝑥1 = 879.6 KN 

Horizontal Reinforcement is Required. 

Vs =  
Vu

∅
− Vc =  

912.8

0.75
− 1077.77 = 139.3 kN 

Avh

s
=  

Vs

fy ∗ d
 =  

134.2 ∗ 103

420 ∗ 4240
= 0.0754 

but (
Avh

s
) min = 0.0025 ∗ h = 0.0025 ∗ 300 = 𝟎. 𝟕𝟓. 

                                                   
 



78 

 

Avh : For 2 layers of Horizontal Reinforcement Select ∅10 ∶ 

Avh = 2 *79 = 158 mm2 

𝐴𝑣ℎ

𝑠
= 0.75 → 𝑆𝑟𝑒𝑞 =

158

0.75
= 210.67 𝑚𝑚 

Smax= Lw/3 = 5500/3 = 1833.33 mm  

         = 3h = 3*300 =900mm  

= 45𝑐𝑚 ≪  Controlled. 

Select ∅10 @ 200 mm at each side. 

4.7.2 Design of Vertical Reinforcement 

Avv = [0.0025 +0.5 (2.5-
hw

lw
)(

Avh

Shor∗h
− 0.0025)] ∗ h ∗ Sver 

ℎ𝑤

𝑙𝑤
=

27.66

5.5
= 5.03 > 2.50 

Avv

Sver
 = [0.0025 +0.5 (0)(

2∗79

250∗250
− 0.0025)] ∗ 300 

Avv

Sver
= 0.75 

Smax= Lw/3 = 5500/3 =1833.33 mm  

         = 3h = 3*300 =900mm  

= 45𝑐𝑚 

Select ∅12 ∶ 

Avv = 2 *113.1 = 226.2 mm2 

Avv

s
= 0.75 

Sreq =
226.2

0.75
= 301.6 mm 

Select ∅12 @ 200 mm at each side. 
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Figure 4. 14: Shear wall 3 reinforcement 
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النتائج والتوصيات .  5 
 

 النتائج 

 

 .يجب على كل طالب أو مصمم إنشائي أن يكون قادراً على التصميم بشكل يدوي -1

 يجب اختيار النظام الإنشائي الأنسب   بعد الدراسة الكافية للمخططات المعمارية -2

 .على المهندس المصمم أن يكون ملماً بطرق تنفيذ العناصر الإنشائية -3

  .الكود الأردني عليها منالأحمال الحية المستخدمة في المشروع تم الحصول  -4

التواصل  تعتبر لغة لأنهارة جيدة ومفهومة يجب اعداد المخططات الانشائية بصو -5

 بين المهندس والمنفذ

 

 التوصيات 

 
وبالتالي  انشائيا،يفضل أن يكون المهندس المعماري على اطلاع بما يمكن تنفيذه  -1

 .يحبذ أن يكون هناك تواصل بين الانشائي والمعماري

يجب على المهندس الانشائي دراسة أفضل الحلول الانشائية المتوفرة لتلبية  -2

 .الغرض المعماري

 .يجب أن يتم تنفيذ المشروع تحت إشراف لجنة هندسية مختصة ذات خبرة -3

ثانوية مساعدة وبالتالي يجب على  أساس التصميم الانشائي هو المهندس والبرامج -4

  المهندس التحقق من نتائج التصميم بالبرامج وان يكون لديه الحس الهندسي

يجب استكمال التصميم الكهربائي والميكانيكي للمشروع قبل المباشرة في التنفيذ  -5

 لإدخال أي تعديلات محتملة عليه من الناحية الإنشائية.


