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أػضبء انهدُت انًًتسُت تى تقذٌى ْزا انًششٔع إنى دائشة انُٓذعت انًذٍَت ٔ انًؼًبسٌت ٔرنك نهٕفبء 
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 هاا  الا
 

...... نههي  ذا العمل المتواضع بكل الفخر والاعتزاز
 

. أمت وأبت اللذين سهرا الليل وعملا اللهند للتفور ونستمر, الل اللموو التت  تترر لتتتا للن الهدر  
 

. أخو ت..........الل الأعزاا علل ق لبت
 

. اسن ذ ت...........الل من علملت أول حرف
 

. الل زملائت بكل مراحل الهداسة
 

. الل أمهنت اللههاا والجرحل والأسرى
 
. من اجل ف لسطين" الل من قهم شيئن
 

. الل كل من أحبلن واحببلنه
 

كذلل نلكر كل من سنعه علل   منم  ذا البتح وقهم للن العون ومه للن يه المسنعهد وزوونن  
...... بنلمعلومنت اللازمة لإ منم  ذا البتح

 
 .....الذين كننوا عونن للن فت بتثلن  ذا ونودا يتتا الظلمة التت كننت  قف أحيننن فت طريقلن

 
 
 

 فريق العمل
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اللكر والتقهير  

: يتقهم فريق العمل بنللكر الجزيل والعميق لكل من

 

ووائرد الهلهسة المهنية  , وكلية الهلهسة والتكللوجين, بيتلن الثننت جنمعة بوليتكلل ف لسطين الموقرد

. والمعمندية بكنفة طنقمهن العنمل علل  خريج أجينل الغه

 

 والذي بذل كل جهه مستطنو للخروو بهذا   يثث عينو  جميع الأسن ذه بنلجنمعة ونخخ بنلذكر الهكتود  

. العمل بنللكل اللائق

 

. لمكتبة الجنمعة والق نئمين عليهن لتعنونهث الكنمل ومسنعه هث

 

كمن ونتقهم بخنلخ اللكر  لل كل من سن ث فت   منم  ذا البتح, بهأً بنلممسسة التعليمية وعلل  

دأسهن دابطة الجنمعيين مروداً بنلكنود التعليمت ونخخ بنلذكر أسن ذد قسث العمندد, وكل من سن ث فت  

 . نجنح  ذا العمل

 
 
 
 
 

فريق العمل  
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 صت انًشزوعخلا

 
 

  فٍ يذَُت دوراانتصًُى الإَشائٍ نًظتشفً ػاو
 

 

 :انؼًم فزَق

                        ػًبد انغٌٕطً                                                خبنذ ػٕض                                    

     يؼتض خشاداث                                                  يسًذ صيبػشة

 

 

 و 2014- جايؼت بىنُتكُك فهظطٍُ

 

 

: إشزاف

  ػُاد هُثى.د

 

انًظتشفُاث انؼايت فٍ يذَُت دورا ،يشتًلاً ػهً  يتهخص فكزة هذا انًشزوع فٍ انتصًُى الإَشائٍ لأحذ           ث

. كافت انًزافق انطبُت انتٍ َتطهبها أٌ صزحٍ طبٍ

 طهىب َقىو ػهً تؼذد انكتمأ ب بأَه تىوَتًُش انتصًُى انًؼًارٌ نهًشزوع،  طىابقخًظتَتكىٌ انًبًُ يٍ           

  تى الاهتًاو يٍ قبم انًصًى ، إضافت إنً أَه وتىسَؼها بشكم يتُاطق يٍ انُاحُت انجًانُت وانىظُفُتانفزاغُت

 وتكًٍ أهًُت انًشزوع فٍ ، ػُذ تىسَغ انكتم بتىفُز انزاحت وطهىنت وطزػت انىصىل نهًظتخذيٍُ انًؼًارٌ

. وانبلاطاث انخزطاَُت وغُزها تُىع انؼُاصز الإَشائُت فٍ انًبًُ يثم انجظىر والأػًذة

وطتتى  (ACI _318M)بُاءا ػهً يتطهباث كىد انخزطاَت الأيزَكٍ - إٌ شاء الله - طُتى انتصًُى          

ويٍ انجذَز    وغُزهاAutocad 2007, Atir   يثمة وبزايج انزطىالاطتؼاَت ببؼض بزايج انتصًُى الإَشائٍ

تتهخص طُتضًٍ انًشزوع دراطت إَشائُت تفصُهُت   و،بانذكز اَه تى اطتخذاو انكىد الأردٍَ نتحذَذ الأحًال انحُت 

 ويٍ ثى فٍ اختُار انُظاو الاَشائٍ الأيثم نهًبًُ وكذنك تحهُم انؼُاصز الاَشائُت ػهً الأحًال انًختهفت انًؤثزة

نجًُغ انؼُاصز الإَشائُت انتٍ بُاءً ػهً انتصًُى انًؼذ انتصًُى الإَشائٍ نهؼُاصز و إػذاد انًخططاث انتُفُذَت 

. تكىٌّ انهُاكم الإَشائُت نهًبًُ

 والله ونٍ انتىفُق
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Project Abstract 

 

 

The summary of the idea of this project, is to prepare a structural design of a general 

hospital , consisting of all facilities that should be available in any optimum  medical  

center  . 

 

This building is consisting of 5 floors with a nice elevation, which reflecting the medical 

face of the building, on the other hand , no doubt that the structural design at a same level 

of importance of architecture one ,by supporting the building with a structural element 

,which will be designed according to ACI-318M code. 

 

The project contains the structural analysis for vertical and horizontal loads and the 

structural design and details for each member in the building.  
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Figure (4-1): Ground Floor Slab.  
Figure (4-2): one way ribbed slab.  

Figure (4-3) : tow way ribbed slab. 

Figure (4-4) : rib geometry. 

Figure (4-5) : loading of rib. 

Figure (4-6) : moment envelop of rib. 

Figure (4-7) : shear envelop of rib. 
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Figure (4-8) : beam geometry. 

Figure (4-9): load of Beam.  

Figure (4-10): moment envelop of beam. 

Figure (4-11): shear envelop of beam. 

Figure (4-12): secton of one way solid. 

Figure (4-13): load of one way solid. 

Figure (4-14): moment envelop of one way solid. 

Figure (4-15): tow way ribbed slab. 

Figure (4-16): geometry of footing 

Figure (4-17): geometry of combined footing. 

Figure (4-18): geometry of mat footing. 

Figure (4-19): moment envelop of strip 

Figure (4-20): moment envelop of strip 

Figure (4-21): envelop shear and moment diagram of stairs. 

Figure (4-22): Load from earth of Shear wall  

Figure (4-23): Moment and Shear Diagram of shear wall. 

Figure (24):location of Strip footing 

Figure (25):Section Of basement wall 

Figure (26.1) : Shear envelope diagram of basement wall. 

Moment envelope diagram of basement wall.Figure (26.2) : 

  

  

List of Abbreviations 

 

 Ac = area of concrete section resisting shear transfer. 

 As = area of non-prestressed tension reinforcement. 

 As = area of non-prestressed compression reinforcement. 

 Ag = gross area of section. 

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

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

 b = width of compression face of member. 

 bw = web width, or diameter of circular section. 

 Cc = compression resultant of concrete section. 

 Cs = compression resultant of compression steel.  

 DL = dead loads. 

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

 Ec = modulus of elasticity of concrete. 
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 cf  = compression strength of concrete .   

 fy  = specified yield strength of non-prestressed reinforcement. 

 h = overall thickness of member. 

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

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

supports in other cases. 

 L= length of clear span in long direction of two- way construction, measured 

center-to-center of supports in slabs without beams and center to center of beam 

or other supports in other cases. 

     LL = live loads. 

     Lw = length of wall. 

     M = bending moment. 

     Mu  = factored moment at section. 

     Mn  = nominal moment. 

     Pn = nominal axial load. 

     Pu = factored axial load 

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

     Vc = nominal shear strength provided by concrete. 

     Vn = nominal shear stress.  

     Vs = nominal shear strength provided by shear reinforcement. 

     Vu = factored shear force at section. 

     Wc = weight of concrete. (Kg/m³). 

     W = width of beam or rib. 

     Wu = factored load per unit area. 

     ф = strength reduction factor. 

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

    εs  = strain of tension steel. 

    έs = strain of compression steel. 

    ρ  = ratio of steel area . 
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:- المقدمة (1-1)

 

ٍٗغ ٍشٗس اىضٍِ ظٖشد اىؾبعخ , ٗأمضشٕب ىضٍٗب ػيى ٍش اىؼص٘س ,            ٌؼذ اىجْبء أٗ اىَغنِ ٍِ إٌٔ ٍقٍ٘بد اىؾٍبح 

مزىل اىَجبًّ , ؽٍش ظٖشد اىَجبًّ اىذٌٍْخ ٗدٗس اىؼجبدح , اىَيؾخ اىى ٗع٘د ٍجبًّ ٍزخصصخ فً ٍخزيف ّ٘اؽً اىؾٍبح اىجششٌخ

مزىل ظٖشد , مَغبىظ اى٘صساء ٍٗغبىظ اىْ٘اة ٗغٍشٕب, اىؾنٍٍ٘خ ٍِ اىَؾبمٌ ٗدٗس اىقضبء ٍٗغبىظ اىذٗىخ اىَخزيفخ

 .ٕزا مئ ثبلاضبفخ اىى اىَجبًّ ٗاىَغزَؼبد اىزغبسٌخ ٗاىغنٍْخ, اىَغزشفٍبد ٗاىَذاسط ٗاىَنزجبد ٗاىَْشبد اىشٌبضٍخ اىَزْ٘ػخ

 

ٍٗغ رط٘س الإّغبُ  ٗرط٘س  ؽٍبرٔ ٍٗغ الاّفزبػ اىصْبػً اىَغزَش مبُ لا ثذ ٍِ ٍ٘امجخ الأؽذاس ىزيجٍخ اؽزٍبعبد اىْبط 

 .ٍِ ْٕب ٌأرً دٗس اىَْٖذط اىزي ٌضغ أفنبسٓ ٗؽي٘ىٔ ٍِ اعو اىَضً قذٍب فً سمت اىض٘سح اىجششٌخ, ثَخزيف فئبرٌٖ ٗأشغبىٌٖ 

 

فبىَْٖذط ٕ٘ ٍِ ٌصٌَ ٌْٗشئ اىَلار اٍَِ ىشعو ػبئذ إىى ثٍزٔ ثؼذ ًٌ٘ طٌ٘و ٍشٕق ٍٗزؼت ٕٗ٘ رارٔ ٍِ ٌغَغ اىْبط رؾذ 

ثنو اخزصبس اىَْٖذط ٕ٘ ٍِ ٌظٖش أٗ ػيى الأقو ٍِ ٌؾبٗه أُ ٌظٖش , عقف ٗاؽذ فً ؽذس ٍ٘عٍقً ْٕب ٗأخش سٌبضً ْٕبك 

 .اىغَبه اىَذفُ٘ ٗساء ٗعٔ اىطجٍؼخ

 

ٍؾ٘س اىذساعخ فً ٕزا اىَششٗع ٕ٘ اىقٍبً ثبعشاء اىزصٌٍَ الاّشبئً ىَجْى ٍزؼذد اىط٘اثق ٕٗ٘ رصٌٍَ اّشبئً ىَغزشفى فً 

 .ٍذٌْخ دٗسا
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:- أهداف المشروع (1-2)

: ّأٍو ٍِ ٕزا اىجؾش ثؼذ إمَبىٔ أُ ّنُ٘ قذ ٗصيْب إىى الإٔذاف اىزبىٍخ      

اىقذسح ػيى اخزٍبس اىْظبً الإّشبئً اىَْبعت ىيَشبسٌغ اىَخزيفخ ٗر٘صٌغ ػْبصشٓ الإّشبئٍخ ػيى اىَخططبد, ٍغ  (1

. ٍشاػبح اىؾفبظ ػيى اىطبثغ اىَؼَبسي

. اىقذسح ػيى رصٌٍَ اىؼْبصش الإّشبئٍخ اىَخزيفخ (2

. رطجٍق ٗسثظ اىَؼيٍ٘بد اىزً رٌ دساعزٖب فً اىَغبقبد اىَخزيفخ  (3

 .إرقبُ اعزخذاً ثشاٍظ اىزصٌٍَ الإّشبئً ٍٗقبسّزٖب ٍغ اىؾو اىٍذٗي (4

 

:-  مشكلة المشروع (1-3 )

رزَضو ٍشنيخ ٕزا اىَششٗع فً اىزؾيٍو ٗ اىزصٌٍَ الإّشبئً   ىغٍَغ اىؼْبصش  الإّشبئٍخ اىَنّ٘خ ىيَغزشفى اىزي رٌ          

ٗفً ٕزا اىَغبه عٍزٌ رؾيٍو مو ػْصش ٍِ اىؼْبصش الإّشبئٍخ ٍضو اىجلاطبد ٗالأػصبة , اػزَبدٓ ىٍنُ٘ ٍٍذاّب ىٖزا اىجؾش 

ٍغ الأخز ثؼٍِ , ٍِٗ صٌ رؾذٌذ أثؼبدٕب ٗرصٌٍَ اىزغيٍؼ اىلاصً ىٖب , ثزؾذٌذ الأؽَبه اى٘اقؼخ ػئٍ . اىخ....ٗالأػَذح ٗاىغغ٘س 

لإخشاط ٕزا , ٍِٗ صٌ عٍزٌ ػَو اىَخططبد اىزْفٍزٌخ ىيؼْبصش الإّشبئٍخ  اىزً رٌ رصٍََٖب , الاػزجبس ػبٍو الأٍبُ ىيَْشأ 

. اىَششٗع ٍِ ؽٍض الاقزشاػ إىى ؽٍض اىزْفٍز 

 

:-  حدود مشكلة المشروع (1-4)

 ٍِ اىغْخ اىذساعٍخ  اىضبًّ ٗالأٗهٌقزصش اىؼَو ىٖزا اىَششٗع ػيى اىْبؽٍخ الإّشبئٍخ فقظ, ؽٍش عٍزٌ اىؼَو خلاه اىفصيٍِ 

.                                       ٗه ٗ ٍششٗع اىزخشط فً اىفصو الأصبًٍِّ خلاه ٍقذٍخ ٍششٗع اىزخشط فً اىفصو اه 2014

. مَب ٗ ٌقغ اىَجْى اىطجً اىزي اخزٍش ىزصٌٍَ ػْبصشٓ الإّشبئٍخ فً ٍذٌْخ دٗسا

 

:-   المسلمات (1-5)

 :ٕزا ٗع٘ف ٌزٌ

 ( .ACI-318-08M)اػزَبد اىن٘د الأٍشٌنً فً اىزصبٌٍٍ الإّشبئٍخ اىَخزيفخ  (1

 . ٗغٍشٕب(etabs) ( Safe,)(Atir)اعزخذاً ثشاٍظ اىزؾيٍو ٗاىزصٌٍَ الإّشبئً ٍضو  (2
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:-  فصول المشروع (1-6)

:- ٌؾز٘ي ٕزا اىَششٗع ػيى عزخ فص٘ه ًٕٗ

 .ٌشَو اىَقذٍخ اىؼبٍخ ٍٗشنيخ اىجؾش ٗ إٔذافٔ: اىفصو الأٗه 

 .ٌشَو اى٘صف اىَؼَبسي ىيَششٗع: اىفصو اىضبًّ 

 .ٌشَو ٗصف اىؼْبصش الإّشبئٍخ ىيَجْى: اىفصو اىضبىش 

 .اىزؾيٍو ٗاىزصٌٍَ الإّشبئً ىيؼْبصش الإّشبئٍخ: اىفصو اىشاثغ 

. اىْزبئظ ٗ اىز٘صٍبد : اىفصو اىخبٍظ

 

:-  إجراءات المشروع (1-7)

 اىَششٗع ٍغ إعشاء  دساعخ اىَخططبد اىَؼَبسٌخ ٗرىل ىيزأمذ ٍِ صؾزٖب ٍِ اىْ٘اؽً اىَؼَبسٌخ ٗر٘افقٖب ٍغ إٔذاف  1)       

  .مبفخ اىزؼذٌلاد اىَؼَبسٌخ اىلاصٍخ ػيٍٖب, ٗإمَبه اىْقص اىَ٘ع٘د فٍٖب إُ ٗعذ

ٗالأػصبة ثشنو  لأّغت ىز٘صٌغ ٕزٓ اىؼْبصش  مبلأػَذح ٗاىغغ٘سىٍخ ادساعخ اىؼْبصش الإّشبئٍخ اىَنّ٘خ ىيَجْى ٗاَ 2)       

.  لا ٌصطذً ٍغ اىزصٌٍَ اىَؼَبسي اىَ٘ض٘ع ٌٗؾقق اىغبّت الاقزصبدي ٗ ػبٍو الأٍبُ

 .رؾيٍو اىؼْبصش الإّشبئٍخ ٗالأؽَبه اىَؤصشح ػيٍٖب3) 

 .رصٌٍَ اىؼْبصش الإّشبئٍخ ثْبء ػيى ّزبئظ اىزؾيٍو4) 

  .اىزصٌٍَ ػِ طشٌق ثشاٍظ اىزصٌٍَ اىَخزيفخ5) 

 إّغبص اىَخططبد اىزْفٍزٌخ ىيؼْبصش الإّشبئٍخ اىزً رٌ رصٍََٖب ىٍخشط اىَششٗع ثشنئ اىْٖبئً اىَزنبٍو6) 

. ٗاىقبثو ىيزْفٍز
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. ٗاىغذٗه اىزبىً ٌ٘ضؼ رغيغو أػَبه اىَششٗع ٗاىضٍِ اىلاصً ىنو ّشبط

( 2014ً)اىغذٗه اىضًٍْ ىيَششٗع خلاه اىغْخ اىذساعٍخ  (1-1)عذٗه 
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:-  مقدمة (2-1 )

صؼضذش ثٌؼّجسر أدذ أدشص ثٌؼٍَٛ ثٌٕٙذع١ز، ٟٚ٘ ١ٌغش ١ٌٚذر ٘زث ثٌؼظش؛ دً ٟ٘  ِٕز أْ خٍك الله         

صؼجٌٝ ثلإٔغجْ ثٌزٞ أؽٍك ثٌؼٕجْ ٌّٛث٘ذٗ ٚ خٛثؽشٖ، فجٔضمً دٙزٖ ثٌّٛث٘خ ِٓ د١جر ثٌىٙٛف إٌٝ أفؼً 

. طٛسر ِٓ طٛس ثٌشفج١٘ز، ِغضغلاً ِج ٚ٘ذٗ الله ِٓ جّجي ٌٙزٖ ثٌطذ١ؼز ثٌخلادز

   

 ٚدٙزث أطذذش ثٌؼّجسر فٓ ِٚٛ٘ذز ٚأفىجس، صغضّذ ٚلٛد٘ج ِّج ٚ٘ذٗ الله ٌٍّؼّجسٞ ِٓ ِٛث٘خ        

ٚإرث وجْ ٌىً فٓ أٚ ػٍُ ػٛثدؾ ٚدذٚد ٠مف ػٕذ٘ج فئْ ثٌؼّجسر لا صخؼغ لأٞ دذ أٚ ل١ذ، فٟٙ . ثٌجّجي

صضؤسجخ ِجد١ٓ ثٌخ١جي ٚثٌٛثلغ؛ ٚثٌٕض١جز لذ صىْٛ أد١ٕز ِضٕج١٘ز ثٌذغجؽز ٚثٌظشثدز صث١ش ف١ٕج دؼغ 

. ثٌفؼٛي سغُ أٔٙج لذ صخذب ٌٕج ثٌؼذ٠ذ ِٓ ثٌّفججآس ػٕذِج ٔذخٍٙج ٚٔضفجػً ِغ صفجط١ٍٗ

 

دً إْ ثٌّذٕٝ ػٍٝ ثٌشغُ ِٓ ، إْ دغجؽز ثٌّذٕٝ ١ٌغش د١ٌلا ػٍٝ دغجؽز ثٌؼًّ ثٌّؼّجسٞ         

ثٌذغجؽز لذ ٠خذب ٌٕج د١ٓ ثٕج٠جٖ ِٓ ثٌجّجي ٚثٌفٓ ثٌّؼّجسٞ فٟ أجضثءٖ ثٌذثخ١ٍز ِج ٠جؼٍٗ ٠ضفٛق ػٍٝ 

فجٌّذٕٝ ِّٙج  وجٔش ٚظ١فضٗ ٠ىْٛ لذ دمك ثٌششٚؽ ثٌّؼّجس٠ز صّجِج ػٕذِج ، ثٌىث١ش ِٓ ثلأد١ٕز ثلأخشٜ 

٠ّضج د١ٓ ثٌجّجي ثٌذم١مٟ فٟ ٚثجٙجس ٚشىً ثٌّذٕٝ ٚثٌٛظ١فز ثٌضٟ  ع١ؤد٠ٙج رٌه ثٌّذٕٝ ٚدزٌه ٠ىْٛ 

لاْ ثٌّفَٙٛ ثٌّؼّجسٞ لا ٠مضظش ػٍٝ ثٌشىً فذغخ وّج ٠ظٓ ثٌذؼغ ؛ ٚإّٔج ٠ذمك ، لذ ٔجخ ِؼّجس٠ج ً 

. ثٌٛظ١فز أ٠ؼجً 

 

ٚلذ ٠ذذٚ ثٌّذٕٝ دغ١طجً ِٓ ثٌخجسج، ٚوؤٔٗ ِفىه إٌٝ ػذر لطغ ػخّز دْٚ ثٌشؼٛس دجلاصظجي د١ٓ        

ٚلذ ٠ؼضّذ ثٌّذٕٝ فٟ ، ٘زٖ ثٌمطغ؛ ِغ أٔٙج فٟ دم١مز ثلأِش ِضظٍز ِٚضشثدطز ػذش ػذر فشثغجس ٚجغٛس 

صشو١ذضٗ ثٌٕٙذع١ز ثػضّجدثً و١ٍجً ػٍٝ شىً ٕ٘ذعٟ ِٕضظُ وٛدذر ِضىشسر فٟ وً أجضثء ثٌّذٕٝ ، ٚإْ وجٔش 

.  أد١جٔجً صذّشف ٚصمطغ ٌضخشج دضشو١ذز دظش٠ز لا صٛدٟ دجسصذجؽٙج دجٌشىً ثٌّٕضظُ

 

إْ ػ١ٍّز ثٌضظ١ُّ لأٞ ِٕشؤ أٚ ِذٕٝ صضُ ػذش ػذر ِشثدً دضٝ ٠ضُ إٔججصٖ ػٍٝ أوًّ ٚجٗ، صذذأ         

أٚلا دّشدٍز ثٌضظ١ُّ ثٌّؼّجسٞ د١ث ٠ضُ فٟ ٘زٖ ثٌّشدٍز صذذ٠ذ شىً ثٌّٕشؤ ٠ٚؤخز دؼ١ٓ ثلاػضذجس 

صذم١ك ثٌٛظجةف ٚثٌّضطٍذجس ثٌّخضٍفز ثٌضٟ ِٓ أجٍٙج ع١ضُ إٔشجء ٘زث ثٌّذٕٝ، د١ث ٠جشٞ صٛص٠غ أٌٟٚ 

ٌّشثفمٗ، دٙذف صذم١ك ثٌفشثغجس ٚثلأدؼجد ثٌّطٍٛدز ٚصذذ٠ذ ِٛثلغ ثلأػّذر ٚثٌّذجٚس، ٚصضُ فٟ ٘زٖ 

. ثٌؼ١ٍّز أ٠ؼج دسثعز ثٌض٠ٛٙز ٚثٌذشوز ٚثٌضٕمً ٚغ١ش٘ج ِٓ ثٌّضطٍذجس ثٌٛظ١ف١ز

 

ٚدؼذ ثلأضٙجء ِٓ ِشدٍز ثٌضظ١ُّ ثٌّؼّجسٞ ٚإخشثجٙج دظٛسصٙج ثٌٕٙجة١ز صذذأ ػ١ٍّز ثٌضظ١ُّ         

ثلإٔشجةٟ ثٌضٟ صٙذف إٌٝ صذذ٠ذ أدؼجد ثٌؼٕجطش ثلإٔشجة١ز ٚخظجةظٙج ثػضّجدث ػٍٝ ثلأدّجي ثٌّخضٍفز 

. ثٌٛثلؼز ػ١ٍٙج ٚثٌضٟ ٠ضُ ٔمٍٙج ػذش ٘زٖ ثٌؼٕجطش إٌٝ ثلأعجعجس ِٚٓ ثُ إٌٝ ثٌضشدز
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إْ فىشر صظ١ُّ ِغضشفٝ فٟ ِذ٠ٕز دٚسث وجٔش ١ٌٚذر ثٌٛثلغ ثٌظذٟ ثٌغ١ب ثٌزٞ صذ١جٖ ٘زٖ ثٌّذ٠ٕز         

وً رٌه ٚغ١شٖ ِٓ ثلأعذجح دفغ إٌٝ ثٌضفى١ش ثٌفؼٍٟ فٟ ٘زث ثٌضظ١ُّ ٌٙزث ، فٟ ججٔخ ثٌخذِجس ثٌظذ١ز  

.. ثٌّغضشفٝ فٟ ِذ٠ٕز دٚسث ثٌضٟ ٟ٘ فٟ أِظّ ثٌذججز إ١ٌٗ

 

 

 :- نمحة عن انمشروع (2-2 )

ٔجذ دججز ِجضّؼٕج ، ٚ وشف ثٌغطجء ػٓ ِّ٘ٛٗ ، ِٓ خلاي ثٌضجٛثي فٟ شجسػٕج ثٌفٍغط١ٕٟ         

ٚجٛد ح٠ٚىْٛ ثٌذً ، ٔظشث ٌٍؼجض ثٌطذٟ ثٌمجةُ فٟ ثٌذلاد ، ثٌٍّذز إٌٝ ٚجٛد ِغضشف١جس فٟ ِٕطمضٕج 

. صشثػٟ ثٌّضطٍذجس ثٌذذ٠ثز لأٔظّز ثٌظذز ٚ ثٌغلاِز ثٌؼجِز ،ِغضشف١جس ّٔٛرج١ز 

 

د١ث صضٍخض فىشر ثٌّششٚع فٟ إٔشجء ِذٕٝ ٌّغضشفٝ ِذٍٟ فٟ ِذ٠ٕز دٚسث ٠ضّضغ دج١ّغ         

أػف إٌٝ رٌه وٍٗ أٔٗ ٠ذجفع ، وّج أٔٗ ٠ضّضغ دشىً ِؼّجسٞ ج١ًّ جذث ، ثٌّشثفك ٚثلألغجَ ثٌلاصِز 

ػٍٝ أدثء ثٌٛظ١فز ثٌّشجٛر ِٕٗ دجٌّٛثصثر  ِغ وً ِج ٠ذ٠ٛٗ ِٓ ثٌٍّغجس ثٌّؼّجس٠ز لإدشثص٘ج فٟ وث١ش 

. ٚ٘ٛ أ٠ؼجً ٠مغ فٟ ِىجْ ٠ؼط١ٗ إؽلاٌز سثةؼز ػٍٝ ثٌّذ٠ٕز ، ِٓ ثٌّٕشجس

 

ٌمذ دظٍٕج ػٍٝ ثٌّخططجس ثٌّؼّجس٠ز ٌٍّششٚع ِٓ دثةشر ثٌٕٙذعز ثٌّذ١ٔز ٚثٌّؼّجس٠ز فٟ ججِؼز          

 ٌضٍه صذ١ٍ١ٍز ِٚفظٍزٚرٌه وٟ ٔششع فٟ أػّجي ثٌضظ١ُّ ثلإٔشجةٟ دؼذ دسثعز ، د١ٌٛضىٕه فٍغط١ٓ 

د١ث ،دذس ػطجٚٔز ٚصذش ثششثف ثٌّٕٙذط  ( لضثص١ًٌٜ)٘ٛ ِٓ ثػذثد ثٌطجٌذز ، ثٌّخططجس ثٌّؼّجس٠ز 

ثجٌث  فٟ ثٌطجدك ثي  ِضش ِشدغ٠900ضىْٛ ثٌّششٚع ِٓ خّغز ؽٛثدك ،صضذسج فٟ ثٌّغجدز ِٓ دٛثٌٟ

 د١ث  صضٕٛع ف١ٙج ثٌخذِجس ثٌٛظ١ف١ز دشىً ِٕجعخ ، فٟ ثٌطجدك ثلأسػٟ ِضش ِشدغ5300إٌٝ دٛثٌٟ 

. ِغ ثٌذججز ثٌّذضغ١ز ِٓ ثٌضظ١ُّ

 

 

: - مىقع انمشروع (  2-3 )

ػٕذ ثٌذذء دضظ١ُّ أٞ ِششٚع فجٔٗ ٠جخ أخز جٍّز ِٓ ثلأِٛس دؼ١ٓ ثلاػضذجس دضٝ ٔذظً فٟ          

ٚأ٠ؼجً لا ٠ؼجٟٔ ِٓ أٞ ِشىلاس ، ثٌٕٙج٠ز ػٍٝ ِششٚع ج١ذ ٠ٍذٟ وً ثلادض١جججس ثٌضٟ أٔشب ِٓ ثجٍٙج

ٚدجٌضجٌٟ ٔذظً ػٍٝ صٕجعك د١ٓ ثٌضظ١ُّ ثٌّمضشح ٌٍّٛلغ ٚثٌؼٕجطش ثٌّىٛٔز ٌزٌه ثٌّٛلغ ، أخشٜ 

. ثٌّؤثشر ف١ٗ 

ٌزٌه فئٔٗ ٠جخ إػطجء فىشر ج١ذر ػٓ ػٕجطش ثٌّٛلغ ِٓ ؽذ١ؼز ثلأسع ثٌّمضشدز ٌٍذٕجء          

ٚأ٠ؼجً فجٔٗ ٠جخ ثلأخز دؼ١ٓ ثلاػضذجس ٚػغ ثٌّذٕٝ دجٌٕغذز ، ٚثسصذجؽٙج دجٌشٛثسع ثٌشة١غ١ز ٌضٍه ثٌّٕطمز 

أػف إٌٝ رٌه ؽذ١ؼز ثٌّذجٟٔ ، ٌذشوز ثٌشّظ ِٓ ثٌششٚق إٌٝ ثٌغشٚح ٚؽذ١ؼز ثٌش٠جح ٚثصجج٘ٙج 

. ثٌّذ١طز دجٌّٕشؤ ٔفغٗ ِٚذٜ ثسصفجػٙج 
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٠ٚجخ ثٌمٛي إْ ، ٠مغ ٘زث ثٌّششٚع ػٍٝ لّز جذ١ٍز عٍٙز ثٌّؼجٌُ ٚثٌضؼجس٠ظ دثخً ِذ٠ٕز دٚسث         

ثٌذ١ٕز ثٌضذض١ز ِٓ ؽشق ٚوٙشدجء ٚثصظجلاس صظً إٌٝ رٌه ثٌّٛلغ ٚصٍذٟ ِج ٠ذضجج إ١ٌٗ ِغ دججز إٌٝ 

. دؼغ ثٌضط٠ٛش

 

ٚلذ صُ ، صجذس ثلإشجسر ٕ٘ج ثٔٗ صُ ثخض١جس ثٌّششٚع  ِٚؼج٠ٕضٗ لذً ثٌذذء فٟ ثٌضظ١ُّ ثٌّؼّجسٞ          

وّج صُ صٛج١ٗ ثٌّذٕٝ دذ١ث ٠ٍذٟ ، ِشثػجر صذمك ثٌٛظ١فز ثٌفؼ١ٍز ٌٍّذٕٝ ٚوً ثٌؼٛثًِ ثٌجّج١ٌز أ٠ؼجً 

 .(1-2)أغشثع ثٌض٠ٛٙز ٚثلإٔجسر ٠ٚظٙش رٌه ج١ٍج فٟ ثٌشىً

 

 

 

( 1-2)ثٌّٛلغ ثٌّمضشح ٌٍّششٚع 

 

 



 
10 

 

: - أهمٍة انمىقع ( 2-4 )

صضّضغ ِذ٠ٕز ثٌخ١ًٍ دّٛلغ ١ِّض د١ٓ ِذْ فٍغط١ٓ،ٚدغذخ لشح ِذ٠ٕز دٚسث ِٓ ِذ٠ٕز ثٌخ١ًٍ فجٔٙج         

ٚوجٔش ٕ٘جن ِجّٛػز ِٓ ،   صضّضغ دٕفظ ثٌّٛثطفجس  عٛثءث ػٍٝ ثٌّغضٜٛ ثٌجغشثفٟ أٚ ثلالضظجدٞ 

ثلأعذجح ثٌضٟ أدس إٌٝ ثخض١جس ٘زٖ ثٌّٕطمز لإٔشجء ِغضشفٝ إٌٝ ججٔخ  د٠ٛ١ز ثٌّٕطمز ٚثٌّضطٍذجس 

ثلأخشٜ ثٌلاصِز لاخض١جس ثٌّٛلغ ثٌّٕجعخ ٚث١ٌّّضثس ثٌضٟ صٛثفشس فٟ ِٛلغ ٘زث ثٌّششٚع ٚصُ ِشثػجصٙج 

:  ٚ ٟ٘ ػٍٝ ثٌٕذٛ ث٢صٟ

 .دججز ثٌّٕطمز إٌٝ ِثً ٘زث ثٌّششٚع (1

 .صٛفش لطؼز أسع دّغجدز صغضٛػخ دجُ ثٌّششٚع (2

 .د٠ٛ١ز ثٌّٕطمز  (3

 .عٌٙٛز ثٌٛطٛي إٌٝ ثٌّٛلغ- (4

 .ثدضفجظ ثٌّٛلغ د١ّّضثس ؽذ١ؼ١ز صؤٍ٘ٗ لادضٛثء ثٌّششٚع (5

 

 

:- عناصر انحركة فً انمبنى ( 2-5 )

٠ّىٓ أْ صؼُ ػٕجطش ثٌذشوز فٟ ثٌّذٕٝ إٌٝ ط١جغز ثٌؼٕجطش ثٌّؼّجس٠ز ٌّج ٌٙج ِٓ ثلأ١ّ٘ز فٟ         

ٌٚمذ دشص ٌذ٠ٕج فٟ ٘زث ثٌّششٚع ِجّٛػز ِٓ صٍه ، ِثً ٘زٖ ثٌّشجس٠غ ٔظشث ٌضٕٛػٙج ٚثلا٘ضّجَ دٙج 

: ثٌؼٕجطش أّ٘ٙج 

 

: الأدراج (1

ٌمذ صُ صض٠ٚذ ٘زث ثٌّذٕٝ دّجّٛػز ِٓ ثلأدسثج صضٛصع ػٍٝ ِغجدز ٘زث ثٌّذٕٝ ٌىٟ ٠خذَ وً ِٕٙج          

إػجفز إٌٝ ، ٚصض١ّض ٘زٖ ثلأدسثج دّٛلؼٙج ثٌّضٛعؾ د١ٓ ثٌّغجدجس ثٌضٟ عضخذِٙج، وضٍز ِٓ ثٌّذٕٝ 

أػف إٌٝ ، ٚلٛػٙج خجسج دٛثدجس ثلألغجَ ثٌطذ١ز ٌىٟ لا صىْٛ ِظذسث لإصػجج ثٌّشػٝ فٟ ثلألغجَ 

رٌه أٔٙج ِشة١ز ٌج١ّغ ثٌّشثجؼ١ٓ ٚثٌّشػٝ ٚثٌضٚثس ٚلا صذضجج إٌٝ ثلإسشجد دضٝ صغضذي ػ١ٍٙج وّج 

(. 2-2)٠ظٙش فٟ ثٌشىً

 

 

. ِمطغ صفظ١ٍٟ فٟ دسج (2-2)ثٌشىً
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: انمصاعد انكهربائٍة (2

 

٠ؼُ ثٌّششٚع ِظجػذ وٙشدجة١ز ٟٚ٘ صٕمغُ إٌٝ لغ١ّٓ ثلأٚي ٌلاعضخذثَ ثٌؼجَ ٟٚ٘ صٍه ثٌضٟ         

ٚثٌمغُ ثٌثجٟٔ ِظؼذ ، صىْٛ دجٛثس ثلأدسثج ٟٚ٘ ٌؼجِز ثٌّشػٝ ٚثٌّشثجؼ١ٓ ٚثٌضٚثس ٚثٌّٛظف١ٓ 

خجص ٚ٘ٛ ٠غضخذَ ٌٕمً ثٌذجلاس ثٌظذ١ز ثٌّغضؼجٍز د١ٓ ثلألغجَ ٚصضّضغ ثٌّظجػذ دّٕضٌٗ دجٌغز ثلأ١ّ٘ز 

ٌّج صٛفش ِٓ ػٕج٠ز دجٌّشػٝ فٟ ثٌذشوز د١ٓ ألغجَ ثٌّغضشفٝ ثٌّخضٍفز لأغشثع ثٌضظ٠ٛش ٚغ١ش٘ج ، 

. وّج أٔٙج صخفف ثٌؼخء ثٌٍّمٝ ػٍٝ ثلأدسثج فٟ خذِز ثلألغجَ . ِٓ ثلأغشثع ثٌّّٙز 

 

 

 

 

 شىً صٛػ١ذٟ ٌّظؼذ وٙشدجةٟ (3-2)ثٌشىً 

 

 

 

: انممرات (3

، ٠ضّضغ ِششٚع ٘زث ثٌّغضشفٝ دّغجدجس ج١ذر لأغشثع ثٌّّشثس د١ٓ ثلألغجَ ٚثٌغشف ثٌّخضٍفز         

وّج أْ شىً ثٌّذٕٝ ٠ؼطٟ فشطز ج١ذر ٌضٛفش ِثً ٘زٖ ثٌّّشثس ثٌضٟ صٛفش ثٌذشوز ثلأفم١ز فٟ ثٌّذٕٝ 

  .ٚطٛلا إٌٝ ثلأدسثج ٚثٌّظجػذ 
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:-  حركة انشمس وانرٌاح (2-6 )

إْ دسثعز دشوز ثٌشّظ ٚثٌش٠جح ِٓ ثٌؼٛثًِ ثٌّّٙز فٟ صذ١ًٍ ثٌّذٕٝ، فجٌشّظ ؽجلز ِشغٛح         

ف١ٙج، ٚصٛج١ٗ ثٌّذٕٝ صججٖ ثٌشّظ ِغ دّج٠ضٗ ِٓ ثٌغطٛع ثٌٛثلغ ػ١ٍٗ ِٓ ثٌّٕطمز ثٌغشد١ز ٟ٘ ٚع١ٍز 

ٔججذز فٟ ثٌذظٛي ػٍٝ أوذش لذس ِّىٓ ِٓ ثٌطجلز ثٌشّغ١ز فٟ أ٠جَ ثٌذشد،ٚثٌضم١ًٍ ِٓ و١ّز ثٌطجلز 

. ثٌّغضٍٙىز ٌٍضذفتز 

 

ٌٍش٠جح صؤث١ش وذ١ش ػٍٝ ثٌّذجٟٔ، فٟٙ صؼذ دًّ أفمٟ ٠ؤثش ػٍٝ جذسثْ ثٌّذٕٝ، ٚدجٌضجٌٟ ػٍٝ        

ث١ٌٙىً ثلإٔشجةٟ ٌٗ ف١جخ ِشثػجر صؤث١ش ثٌش٠جح ٚثٌشّظ ػٍٝ ثٌّذٕٝ ١ٌضُ صظ١ّّٗ دشىً ٠ٍذٟ ششٚؽ 

. ثٌضظ١ُّ ثٌّضؼٍمز دجٌض٠ٛٙز ٚثلإػجءر ثٌطذ١ؼ١ز

 

صذذٚ دشوز ثٌشّظ ظج٘شٖ د١ث صغطٟ ِؼظُ أجضثء ، ، ٠ٛػخ صؤث١ش ٘زٖ ثٌؼٛثًِ  (4-2)ٚثٌشىً 

:- ثٌّذٕٝ ِٕز ششٚلٙج ٚدضٝ غشٚدٙج وّج ٘ٛ ِٛػخ دجٌشىً ثٌّججٚس 

 

 

 

صٛج١ٗ ثٌّذٕٝ  (4-2)ثٌشىً
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:  دراسة عناصر انمشروع (2-7)

 

:-  انمساقط الأفقٍة (2-7-1 )

: رٚثس صٕٛع خذِجصٟ فٟ وً ؽجدك  ِٛصػز ٚفك ث٢صٟ، ٠شًّ ثٌّششٚع  ػٍٝ خّغز ؽٛثدك 

 

:-  طابق انتسىٌة  (2-7-1-1 )

: ٠ٚشًّ  ثلأجضثء ث٢ص١ز وّج ٘ٛ ِٛػخ فٟ ثٌشىً أدٔجٖ

 

.                                   لغُ ثٌذ٠ٍٛشثس  (1

. لغُ غغ١ً ثٌىٍٝ  (2

. لغُ ثلاشؼٗ ثٌغ١ٕ١ٗ  (3

. ٌِٛذ ثٌىٙشدجء ٚ ثٌّخجصْ  (4

. ثٌثلاجز ٚغشف ثٌظ١جٔز  (5

. ِىجصخ  (6

. لغُ ثٌضٕش١ف  (7

. ط١ذ١ٌز  (8

. غشفز ٌؼّجي ثٌٕظجفز  (9

. ثٌّظجػذ ٚثلادسثج  (10

 

 

 

. ِخطؾ ؽجدك ثٌضغ٠ٛز  (5-2)شىً
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:- انطابق الأرضً( 2-7-1-2 )

(:- 6-2) ٠ٚشًّ ثلأجضثء ث٢ص١ز  وّج ٘ٛ ِٛػخ دجٌشىً سلُ 

 

. لغُ ثٌّخضذشثس ٚوجف١ض١ش٠ج  (1

. ٚدذثس طذ١ز ٚدذ٠مز دثخ١ٍز  (2

. لغُ ثلاشؼز  (3

. لغُ ثٌطٛثسا  (4

. ثٌّظجػذ ٚثلأدسثج ٚثٌّذخً ثٌشة١غٟ  (5

 

 

 

 

 

. ِخطؾ ثٌطجدك ثلأسػٟ :- ( 6-2)شىً
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:-  انطابق الأول  (2-7-1-3 )

. أدٔجٖ  (7-2)  ٠شًّ ٘زث ثٌطجدك وً ِٓ ثلأجضثء ث٢ص١ز  وّج ٠ظٙش فٟ ثٌشىً

 

. لغُ ثٌؼظجَ-  1

. لغُ ثٌذجؽٕٟ-  2

. لغُ ثٌجشثدز-  3

. ثٌّظجػذ ٚثلأدسثج- 4

. ٚدذثس طذ١ز- 5

. ِخجصْ ِٚغضٛدػجس- 6

 

 

 

 

 

 

. ِخطؾ ثٌطجدك ثلأٚي :- ( 7_2)شىً
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:-  انطابق انثانً  (2-7-1-4 )

:- أدٔجٖ  (8-2)   ٠شًّ ٘زث ثٌطجدك وً ِٓ ثلأجضثء ث٢ص١ز  وّج ٠ظٙش فٟ ثٌشىً 

 

. لغُ ثٌٕغجء ٚثٌض١ٌٛذ (1

. ٚدذثس طذ١ز (2

. لغُ ػ١ٍّجس ثلأؽفجي ٚثلأِشثع ثٌٕغجة١ز (3

. دذ٠مز خجسج١ز (4

 .ثٌّظجػذ ٚثلأدسثج  (5

 

 

 

 

 

 

. ِخطؾ ثٌطجدك ثٌثجٟٔ :-  (8-2)شىً 

 .
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:- انطابق انثانث (5 -2-7-1 )

. أدٔجٖ  (9-2)  ٠شًّ ٘زث ثٌطجدك وً ِٓ ثلأجضثء ث٢ص١ز  وّج ٠ظٙش فٟ ثٌشىً

 

. لغُ ثٌّؼجٌجز ثٌف١ض٠جة١ز (1

. لغُ ثٌؼٕج٠ز دجٌؼظجَ ٚثٌذشٚق  (2

. لغُ ثٌفذض ثٌذظشٞ (3

 .ثٌّظجػذ ٚثلأدسثج  (4

 .غشفز ٌٍؼّجي (5

 .لغُ ٌٍذجش ثٌظذٟ (6

 

 

 

 

 

. ِخطؾ ثٌطجدك ثٌثجٌث :- (9-2)شىً 
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: وّج ٠ذ١ٓ ٘زث ثٌجذٚي صٛص٠غ ثٌّغجدجس ٌج١ّغ ثٌطٛثدك ٟٚ٘ وّج ٠ٍٟ

 صٛص٠غ ثٌّغجدجس ػٍٝ ثٌطٛثدك (1-2)جذٚي 

ثٌثجٌث ثٌثجٟٔ ثلأٚي ثلاسػٟ ثٌضغ٠ٛز ثٌطجدك 

َ  )ثٌّغجدز 
2

 )1100 5300 5300 4400 900 

 

 

:-  وصف انىاجهات (2-7-2 )

إْ ثٌٛثجٙجس ثٌّٕذثمز ػٓ أٞ صظ١ُّ صؼطٟ ثلأطذجع ثلأٚي ػٓ ثٌّذٕٝ، د١ث ٠ظٙش ِٓ خلاي             

ثٌضظ١ُّ ثٌّؼّجسٞ ٌٛثجٙجس ٘زث ثٌّششٚع ثعضخذثَ ثٌطشثص ثٌذذ٠ث ٚثٌضىٌٕٛٛج١ج ثٌذذ٠ثز ِٓ خلاي 

ٚجٛد صذثخً فٟ ثٌىضً ثٌشأع١ز ٚثلأفم١ز ٚثعضخذثَ ثٌىضً ثٌضججج١ز ثٌىذ١شر ثٌّىٛٔز ِٓ ثلأ١ٌَّٕٛ 

. ٚثٌضججج

 

ٚثٌخشعجٔز ، وّج أْ ثٌّٛثد ثٌشة١غ١ز ثٌضٟ صُ ثعضخذثِٙج فٟ ػ١ٍّز ثٌذٕجء ٟ٘ ثٌخشعجٔز ثٌّغٍذز         

شش٠طز ِٕجعذضٙج ٌششٚؽ ِمجِٚز ثٌظشٚف ثٌج٠ٛز ٚصٛف١ش ػٕظش ، ثٌؼجد٠ز ٚدؼغ ثلأٔٛثع ِٓ ثٌذجش

. ثٌجّجي 

 

:-  انىاجهة انشرقٍة (2-7-2-1 )

صؼضذش ٘زٖ ثٌٛثجٙز ثٌٛثجٙز ثٌشة١غ١ز ٌٍّششٚع ٟٚ٘ صّضٍه ٘زث ثٌٛطف لأٔٙج صّضٍه ثلإؽلاٌز ثٌىجٍِز 

ٚصؼُ ٘زٖ ثٌٛثجٙز صظٛسث ج١ذث ػٓ دجُ ثٌّششٚع ٌٍٕجظش وّج أٔٙج صذشص ، ٌٍّذٕٝ ِٚذخٍٗ ثٌشة١غٟ

. ثٌّذخً ثٌشة١غٟ ثٌزٞ ٠ذفغ ثٌّمذً ػٍٝ ثٌّذٕٝ إٌٝ ثٌضٛجٗ إ١ٌٗ دْٚ ثٌذججز إٌٝ إشجسر أٚ د١ًٌ 

 

إػجفز إٌٝ رٌه فئْ ٘زٖ ثٌٛثجٙز صذضٛٞ ػٍٝ ِجّٛػز ِٓ ثٌٕٛثفز ثٌّضٕجعمز ِغ دؼؼٙج ثٌذؼغ         

 ٚثٌٕجظش ٌٙزٖ ثٌٛثجٙز ٠شٜ ثعضخذثَ ،فٟ ِٕظش ِضٛثصْ ِٚضّجثً ٠ؼطٟ ثٌٛثجٙز ٔغمج ِؼّجس٠ج فش٠ذثً 

ثٌطشثص ثٌذذ٠ث فٟ ثٌّذجٟٔ ثٌّضّثً فٟ ثعضخذثَ ثٌىضً ثٌضججج١ز ثٌىذ١شر ثٌّىٛٔز ِٓ ثلأ١ٌَّٕٛ ٚثٌضججج 

. ٚ٘زث ٠غُٙ دشىً وذ١ش فٟ صٛف١ش ثلإػجءر، ٚٚجٛد ثٌضذثخً فٟ ثٌىضً ثلأفم١ز ٚثٌشأع١ز
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:- انىاجهة انغربٍة ( 2-7-2-2 )

فٟ ٘زٖ ثٌٛثجٙز ٠ظٙش ثعضّشثس٠ز ؽٛثدك ثٌّذٕٝ دضٝ ثٌطجدك ثلأخ١ش ، د١ث ٠ظٙش فٟ ٘زٖ ثٌٛثجٙز ثعضّشثس٠ز ثٌشذجد١ه 

ػٍٝ ػشع ثٌّذٕٝ ٚ٘زث ٠ذشص ثٌجّجي ثٌّؼّجسٞ ٌٍٛثجٙز ٚثعضخذَ ٕ٘ج أ٠ؼج ٔفظ ٔٛع ثٌذجش ثٌّغضخذَ فٟ ثٌٛثجٙجس 

. ثلأخشٜ وّج صُ صشص١خ ثٌفضذجس ٚثٌشذجد١ه وّج فٟ ثٌٛثجٙجس ثلأخشٜ

 

 (11-2)شكل 

 

 

:- انىاجهة انشمانٍة ( 2-7-2-3 )

صضٕجظش ٘زٖ ثٌٛثجٙز ِغ ثٌٛثجٙز ثٌجٕٛد١ٗ ِٓ  د١ث صذثخً ثٌىضً ثلأفم١ز ٚثٌشأع١ز، ٚثٌزٞ ٠ؼطٟ          

ثٌّذٕٝ ثٌّٕظش ثٌجّجٌٟ ثٌشثةغ فؼلاً ػٓ صؼذد أٔظّز ثٌفضذجس ثٌّغضخذِز ٚ ثعضخذثَ أوثش ِٓ ٔٛع  ِٓ 

ثٌذجش ٌض١١ّض ِٛلغ ثٌفضذجس ِٓ جٙز ٚإػطجء ِٕظش جّجٌٟ فش٠ذ ِٓ جٙز أخشٜ د١ث ص١ّضس ٘زٖ 

. ثٌٛثجٙز دجعضخذثَ ثٌضججج ػٍٝ ؽٛي ثٌطٛثدك ٚرٌه فٟ ِٕطمز ثلأدسثج

 

 (10-2)شكل 
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ٚفٟ ٘زٖ ثٌٛثجٙز ٠ظٙش ثعضّشثس٠ز ؽٛثدك ثٌّذٕٝ دضٝ ثٌطجدك ثلأخ١ش ِغ ٚجٛد دؼغ ثٌضذثخلاس         

ٚثعضخذَ ٕ٘ج أ٠ؼج ٔفظ ٔٛع ثٌذجش ثٌّغضخذَ فٟ ،  فٟ ثٌّذٕٝ ِّج أػفٝ جّجلا ٍِذٛظج ػٍٝ ثٌّذٕٝ 

. ثٌٛثجٙجس ثلأخشٜ وّج صُ صشص١خ ثٌفضذجس ٚثٌشذجد١ه وّج فٟ ثٌٛثجٙجس ثلأخشٜ

 

( 12-2)شىً 

 

:-  انىاجهة انجنىبٍة (2-7-2-4 )

فٟ ٘زٖ ثٌٛثجٙز ٠ظٙش دؼغ ثٌضذثخلاس فٟ ثٌّذٕٝ دذ١ث ٠ؼفٟ ػ١ٍز دشىً ٚثػخ ٔٛع ِٓ       

ثٌجّجي ٚثٌذ٠ٛ١ز ثٌٍّذٛظز ، ٚثعضخذَ ٕ٘ج أ٠ؼج ٔفظ ٔٛع ثٌذجش ثٌّغضخذَ فٟ ثٌٛثجٙجس ثلأخشٜ وّج 

. صُ صشص١خ ثٌفضذجس ٚثٌشذجد١ه وّج فٟ ثٌٛثجٙجس ثلأخشٜ، ٚجؼً ٌٙج ؽجدؼجً ١ِّضثً ٌّٚغز ِؼّجس٠ز سثةؼز

 

 

 

 

 

 

:- وصف انحركة ( 2-8 )

صضؼذد أشىجي ثٌذشوز دٛي ثٌّذٕٝ ، د١ث صُ ِشثػجر ثٌشثدز ٚثلأِجْ ٚثٌغٌٙٛز فٟ ثٌذشوز ، ٚثٌضٟ صضّثً 

ثٌّٛلغ ثٌّشفك ٠ذ١ٓ علاعز ، خجسج١ج فٟ ثٌٛطٛي إٌٝ ثٌّغضشفٝ ٚ دثخ١ٍج دجٌذشوز ثلأفم١ز ٚثٌؼّٛد٠ز

. ثٌذشوز خجسج ثٌّذٕٝ ٚ صؼذد ثٌطشق ثٌّٛطٍز إ١ٌٗ

 (13-2)شكل 
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. ٠ٛػخ دشىً ِفظً و١ف١ز ثٌذشوز ِٓ خلاي إٌمجء ٔظشر ػٍٝ ثٌّٛلغ ثٌؼجَ  (14-2)ثٌشىً

 

. ٚ٘زٖ ثٌظٛسٖ ث٠ؼج صٛػخ ِفظ١ٍز ثٌذشوز فٟ خجسج ثٌّذٕٝ

 

 

 (15-2)ثٌشىً
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:- مقذمت ( 3-1) 

ِششٚع ٠غت أْ ٠ىْٛ ٕ٘بن ٚطف ِزىبًِ ٌٗ ؽزٝ رىْٛ اٌظٛسح ٚاػؾـخ رّبِب ٌٍّششٚع   لأٞ

فجؼذ الأزٙبء ِٓ اٌفظ١ٍٓ الأٚي ٚاٌضبٟٔ  ٠ظً ثٕب اٌّطبف اٌٝ ِشؽٍخ رؼذ ِٓ أُ٘ اٌّشاؽً اٌزٟ , اٌّشاد أشبإٖ 

.  رّش خلاي رٕف١ز أٞ ِششٚع ٚاٌّمظٛد ِشؽٍخ اٌزظ١ّـُ الإٔشبئٟ

 

ِغ اؽزٛاء , ٘ٛ ػّبْ ٚعٛد ِضا٠ب اٌزشغ١ً اٌؼشٚسٞ ف١ٙب ,            اْ اٌغشع ِٓ ػ١ٍّخ رظ١ُّ إٌّشآد 

. ثبلإػبفخ اٌٝ رٛف١ش ػبًِ ُِٙ ٚ٘ٛ الأِبْ,  اٌؼٕبطش الإٔشبئ١خ ػٍٝ أثؼبد أوضش ِلائّخ ِٓ إٌبؽ١خ الالزظبد٠خ 

ٌزا لا ثذ ِٓ رؾذ٠ذ ا١ٌٙبوً الإٔشبئ١خ اٌزٟ ٠شزًّ ػ١ٍٙب اٌّششٚع لأعً اخز١بس اٌؼٕبطش الأٔغت ٚرٌه ٌؼًّ 

ِمبسٔبد ث١ٓ الأٔٛاع اٌّخزٍفخ ٌٙزٖ اٌؼٕبطش ثؾ١ش رؾمك اٌؼب١ٍِٓ اٌغبثم١ٓ اػبفخ اٌٝ ػذَ اٌزؼبسة ِغ 

اٌّخططبد اٌّؼّبس٠خ اٌّٛػٛػخ, ٌٚزٌه فؤْ ٘زا ٠زطٍت ٚطفبً شبِلاً ٌٍؼٕبطش الإٔشبئ١خ اٌّىٛٔخ ٌٍّششٚع اٌزٟ 

.  ع١زُ اٌزؼبًِ ِؼٙب ٚرظ١ّّٙب لاؽمب فٟ ثٕٛد ٘زا اٌّششٚع ِٓ أعً اٌٛطٛي اٌٝ رظ١ُّ أشبئٟ وبًِ  

 . ٚفٟ ٘زا اٌفظً عٛف ٠زُ ٚطف اٌؼٕبطش الإٔشبئ١خ اٌّىٛٔخ ٌٍّششٚع

 

:- هذف انتصميم الإوشبئي ( 3-2) 

 ِٓ ع١ّغ إٌٛاؽٟ اْ اٌٙذف اٌؼبَ ِٓ اٌزظ١ُّ الإٔشبئٟ لأٞ ِششٚع ٘ٛ اٌؾظٛي ػٍٝ ِجٕٝ آِٓ         

 ٠زؾًّ ٚ٘جٛؽ اٌزشثخ أٞ , صٍٛط, س٠بػ, ِٚمبَٚ ٌغ١ّغ اٌّئصشاد اٌخبسع١خ ِٓ صلاصي,إٌٙذع١خ ٚالإٔشبئ١خ 

ٚفٟ ٔفظ اٌٛلذ اٌؾفبظ ػٍٝ طلاؽ١خ , ع١ّغ الأؽّبي اٌٛالؼخ ػ١ٍٗ عٛاء الأؽّبي اٌّجبششح أٚ غ١ش اٌّجبششح

. الاعزخذاَ اٌجششٞ ٌٗ ِغ ِشاػبح اٌزىٍفخ الالزظبد٠خ

ٌٚٙزا فؤْ اٌزظ١ُّ الإٔشبئٟ اٌزٞ ٠شاد اٌم١بَ ثٗ فٟ ِششٚػٕب ٘ٛ رظ١ُّ اٌّمبؽغ الإٔشبئ١خ ٌٍؼٕبطش          

ٌٚزؾذ٠ذ أؽّبي  , (ACI 318-08M)(American concrete institue)اٌؾبٍِخ ثزطج١ك اٌىٛد الأِش٠ىٟ 

. ٚاعزخذاَ اٌىٛد الاسدٟٔ ٌزؾذ٠ذ الاؽّبي اٌؾ١خ ,(U.B.C-97)اٌضلاصي فغ١زُ اعزخذاَ 

ٚثبعزخذاَ ِغّٛػخ ِٓ اٌجشاِظ اٌّؾغجخ لإرّبَ اٌّششٚع ثشىً ِزىبًِ ِٚزشاثؾ ٚ اٌؾظٛي فٟ   إٌٙب٠خ         

 .ػٍٝ ِجٕٝ ِمبَٚ ٌّخزٍف اٌمٜٛ اٌٛالؼخ ػ١ٍخ ٚ رمذ٠ُ ِخططبد رٕف١ز٠خ ِزىبٍِخ ٌٍّششٚع 
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:- ٚثبٌزبٌٟ ٠زُ رؾذ٠ذ اٌؼٕبطش الإٔشبئ١خ ثٕبء ػٍٝ 

 ٠زُ رؾم١مٗ ػجش اخز١بس ِمبؽغ ٌٍؼٕبطش الإٔشبئ١خ: ( ( Factor of Safetyػبًِ الأِبْ  (1

. لبدسح ػٍٝ رؾًّ اٌمٜٛ ٚ الإعٙبداد إٌبرغخ ػٕٙب            

٠زُ رؾم١مٙب ػٓ ؽش٠ك ِٛاد اٌجٕبء ِٚمبؽغ ِٕبعجخ اٌزىٍفخ ٚ وبف١خ ٌٍغشع اٌزٞ : ((Costاٌزىٍفخ  (2

 .عزغزخذَ ِٓ أعٍٗ

ٚ  (Deflection)  ِٓ ؽ١ش رغٕت أٞ ٘جٛؽ صائذ  (Serviceability)ؽذٚد طلاؽ١خ اٌّجٕٝ ٌٍزشغ١ً (3

.  اٌزٟ رئصش عٍجبً ػٍٝ إٌّظش اٌّؼّبسٞ اٌّطٍٛة(Cracks)رغٕت اٌزشممبد 

.  اٌشىً ٚ إٌٛاؽٟ اٌغّب١ٌخ ٌٍّٕشؤ (4

 

:- انذراسبث انىظريت وانتحهيم وطريقت انعمم ( 3-3) 

رؼزجش اٌذساعخ إٌظش٠خ عضء سئ١غٟ ُِٚٙ ٠غت اٌم١بَ ثٗ لإرّبَ ػ١ٍّخ اٌزؾ١ًٍ ٚاٌزظ١ُّ, ؽ١ش أٔٗ ِٓ         

خلاٌٙب ٠ّىٓ اٌٛطٛي اٌٝ أفؼً ِب ٠ىْٛ ِٓ ػ١ٍّبد اٌزؾ١ًٍ, ٌزٌه ٠غت دساعخ اٌؼٕبطش الإٔشبئ١خ ثشىً ع١ذ 

. ٚرؾذ٠ذ الأؽّبي اٌٛالؼخ ػٍٝ وً ػٕظش ٌٍٛطٛي اٌٝ اٌزظ١ُّ اٌّطٍٛة ٚا٢ِٓ ٚؽش٠مخ اٌؼًّ إٌّبعجخ

 

:-  الاختببراث انعمهيت ( 3-4) 

ِٓ أُ٘ الاخزجبساد اٌؼ١ٍّخ اٌلاصِخ لجً اٌم١بَ ثزظ١ُّ أٞ ِششٚع أشبئٟ ٘ٛ اعشاء فؾٛطبد ٌٍزشثخ          

ِٚؼشفخ ِٕغٛة ا١ٌّبٖ اٌغٛف١خ ٚػّك اٌطجمخ اٌزؤع١غ١خ إٌّبعجخ , ٌّؼشفخ لٛح رؾٍّٙب ِٚٛاطفبرٙب ٚٔٛػٙب 

ٚأخز اٌؼ١ٕبد , ٠ٚزُ رٌه ثؼًّ صمٛة اعزىشبف فٟ اٌزشثخ ثؤػذاد ٚأػّبق ِذسٚعخ , ٌٛػغ الأعبعبد 

. اٌّغزخشعخ ِٓ أسع اٌّٛلغ ٌؼًّ فؾٛطبد اٌزشثخ اٌلاصِخ ػ١ٍٙب 

:- ِٚٓ أُ٘ إٌزبئظ اٌزٟ ٔؾزبعٙب ِٓ ٘زٖ الاخزجبساد 

 ِمذاس لٛح رؾًّ اٌزشثخ ٌلأػّبي اٌٛالؼخ ػ١ٍٙب ِٓ اٌّجٕٝ ِٚمذاس اٌؼغؾ اٌغبٔجٟ اٌّئصش ػٍٝ اٌغذساْ اٌغبٔج١خ 

. الإعزٕبد٠خ ٚ اٌزٞ ٠ؼزّذ ػٍٝ ٔٛع اٌزشثخ 
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:- الأحمبل ( 3-5) 

اْ أٞ ِجٕٝ ٠زؼشع , الأؽّبي ٟ٘ ِغّٛػخ اٌمٜٛ اٌزٟ رئصش ػٍٝ إٌّشؤ ٠ٚزُ رظُّ إٌّشؤ ١ٌزؾٍّٙب          

ٌؼذح أٔٛاع ِٓ الأؽّبي  ٠غت ؽغبثٙب ثذلخ ػب١ٌخ لاْ أٞ خطؤ فٟ ػ١ٍّخ ؽغبة الأؽّبي ٠ٕؼىظ عٍجبً ػٍٝ 

ٚفٟ ٘زا اٌفظً عٛف ٔزطشق اٌٝ وً ؽًّ ِٓ ٘زٖ الأؽّبي , اٌزظ١ُّ الإٔشبئٟ ٌٍؼٕبطش الإٔشبئ١خ اٌّخزٍفخ 

 . ػٍٝ ؽذح ٌٕج١ٓ رؤص١شٖ ػٍٝ إٌّشؤ ٚو١ف١خ اٌزؼبًِ ِؼٗ 

:- ٠ّٚىٓ رظ١ٕف الأؽّبي اٌّئصشح ػٍٝ أٞ ِٕشؤ وبٌزبٌٟ 

: ومىهب ,  (Main Loads )الأحمبل انرئيسيت ( 3-5-1) 

  . (Dead Loads –DL )الأؽّبي ا١ٌّزخ-1

   .( Live Load –LL)الأؽّبي اٌؾ١خ-2

 . ٟٚ٘ الأؽّبي إٌبرغخ ِٓ ؽج١ؼخ الاعزخذاَ ٌٙزٖ اٌّجبٟٔ ٚؽٍّٙب ثبٌغىبْ ٚالأصبس اٌّزٕٛع 

 . الأؽّبي اٌج١ئ١خ-3

 

 

. أزمبي الأؽّبي  (1-3)اٌشىً سلُ 
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  :- (Secondary Loads )  (غير انمببشرة  )الأحمبل انثبوىيت ( 3-5-2) 

ٚرشزًّ ػٍٝ الأىّبػ إٌبرظ ػٓ اٌغفبف ٌٍخشعبٔخ ٚ اٌزّذد إٌبرظ ػٓ اٌزؤص١ش اٌؾشاسٞ ٚ اٌضؽف ٚ         

ؽشاسٞ داخً اٌّجٕٝ ثؾ١ش اياٌٙجٛؽ ٌزشثخ الأعبط  ٚلذ رُ أخز٘ٓ ثؼ١ٓ الاػزجبس ِٓ خلاي رٛف١ش فٛاطً اٌزّذد 

.  ٠ٍجٟ اٌششٚؽ اٌخبطخ ثٗ وّب ع١شد لاؽمب خلاي ٘زا اٌفظً 

:- الأحمبل انميتت ( 1- 5-1- 3) 

وبلأٚصاْ ػٍٝ ِخزٍف أٔٛاػٙب  ,  (ػٓ اٌغبرث١خ)ٟ٘ الأؽّبي إٌبرغخ دائّب ػٓ ٚصْ اٌؼٕبطش الإٔشبئ١خ            

ٚرؼزجش ٘زٖ الأؽّبي راد رؤص١ش دائُ ػٍٝ اٌّجٕٝ , أٚ أٚصاْ اٌؼٕبطش اٌضبثزخ فٛلٙب , عٛاء الأٚصاْ اٌزار١خ ٌٍّٕشؤ 

٠ٚزُ ِؼشفخ ٘زٖ , أٚ اٌمٜٛ اٌغبٔج١خ إٌبرغخ ػٓ لٜٛ خبسع١خ ومٛح دفغ اٌزشثخ ٌٍغذساْ الإعزٕبد٠خ ِضلاً  , 

. الأؽّبي ِٓ خلاي أثؼبد ٚوضبفبد اٌّٛاد اٌّغزخذِخ فٟ اٌؼٕبطش الإٔشبئ١خ

 

 ٠ٚذخً ػّٓ ٘زا اٌزؼش٠ف الأٚصاْ اٌزار١خ ٌٍّٕشؤ وبٌخشعبٔخ اٌّغزخذِخ ٚؽذ٠ذ اٌزغ١ٍؼ  ٚ اٌغذساْ            

ٚ اٌمظبسح  , ٚ اٌؾغبسح اٌّغزخذِخ فٟ رغط١خ اٌّجٕٝ ِٓ اٌخبسط,ِٚٛاد اٌؼضي ,ٚ أػّبي الأسػ١بد , اٌخبسع١خ 

٠ٛػؼ اٌىضبفبد إٌٛػ١خ ٌىً  (1- 3 )ٚاٌغذٚي سلُ . ٚ اٌزّذ٠ذاد اٌىٙشثبئ١خ ٚاٌظؾ١خ ٚ الأرشثخ اٌّؾٌّٛخ 

. اٌّٛاد اٌّغزخذِخ ؽغت وٛد الأؽّبي ٚاٌمٜٛ الأسدٟٔ 
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. ٠ج١ٓ  اٌىضبفخ إٌٛػ١خ ٌٍّٛاد اٌّغزخذِخ فٟ اٌؼٕبطش الإٔشبئ١خ (1- 3)عذٚي 

 انمبدة (Material) رقم انبىذ

S. Weight (KN/m
3
 انكثبفت(

 انىىعيت

1 (Tile) 24اٌجلاؽ 

2 (Mortar)22 اٌّٛٔخ الأعّٕز١خ 

3 (Sand)  ًِ17اٌش 

4 (Hollow Block) 10 اٌطٛة الأعّٕزٟ اٌّفشؽ 

6 ( Reinforced Concrete)25 اٌخشعبٔخ اٌّغٍؾخ 

7 ( Plaster)22  اٌمظبسح 

8 (Backfill )   20 (اٌطُّ )الأرشثخ 

 

 

 

:- الأحمبل انحيت ( 2- 5-1- 3) 

ثّب , أٚ اعزؼّبلاد أٞ عضء ِٕٙب , ٟ٘ الأؽّبي اٌزٟ رزؼشع ٌٙب الأث١ٕخ ٚ الإٔشبءاد ثؾىُ اعزؼّبلارٙب اٌّخزٍفخ 

 .فٟ رٌه الأؽّبي اٌّٛصػخ ٚ اٌّشوضح

:- ٠ّٚىٓ رظ١ٕفٙب وبٌزبٌٟ 

. ِضً الأعٙضح اٌزٟ ٠ٕشؤ ػٕٙب ا٘زضاصاد رئصش ػٍٝ إٌّشؤ :   أؽّبي اٌذ٠ٕب١ِى١خ (1

ٚالأعٙضح ,ٚاٌمٛاؽغ , وؤصبس اٌج١ٛد , ٚاٌزٟ ٠ّىٓ رغ١١ش أِبوٕٙب ِٓ ٚلذ اٌٝ آخش : الأؽّبي اٌغبوٕخ  (2

 .ٚ اٌّٛاد اٌّخضٔخ, ٚا٢لاد الاعزبر١ى١خ غ١ش اٌّضجزخ , اٌىٙشثبئ١خ
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 ٚرخزٍف ثبخزلاف اعزخذاَ اٌّجٕٝ ٠ٚئخز ثؼ١ٓ الاػزجبس اٌؼبًِ   :  أؽّبي الأشخبص (3

. ِضلا فٟ اٌّلاػت ٚاٌظبلاد ٚاٌمبػبد اٌؼبِخ,  اٌذ٠ٕب١ِىٟ فٟ ؽبٌخ ٚعٛدح           

ٟٚ٘ الأؽّبي اٌزٟ رىْٛ ِٛعٛدح فٟ ِشؽٍخ رٕف١ز إٌّشؤ ِضً اٌشذاد اٌخشج١خ  :  أؽّبي اٌزٕف١ز (4

 . ٚاٌشافؼبد

                   ل١ُ الأؽّبي اٌؾ١خ اٌٛالؼخ ػٍٝ وً ػٕظش فٟ اٌّجٕٝ اػزّبداً ػٍٝ وٛد الأؽّبي   (2-3)٠ٚج١ٓ اٌغذٚي

ٚاٌمٜٛ الأسدٟٔ 

 :- :اٌّجٕٝ فٟ اٌمظٜٛ عذٚي الأؽّبي اٌؾ١خ (2-3)عذٚي 

 

 

 

 

 

 

 

 

 

:-  الأحمبل انبيئيت ( 3- 5-1- 3) 

ٚرشًّ أؽّبي اٌضٍٛط ٚأؽّبي اٌٙضاد الأسػ١خ ٚأؽّبي اٌزشثخ ,     ٟٚ٘ الأؽّبي إٌبرغخ ػٓ اٌؼٛاًِ اٌج١ئ١خ  

, ٚأؽّبي اٌش٠بػ رىْٛ ِزغ١شح فٟ الارغبٖ . ,ٚ٘زٖ الأؽّبي رؼزجش أؽّبلا ِزغ١شح ِٓ ٔبؽ١خ اٌّمذاس ٚ اٌّٛلغ 

ٚ . عشػخ اٌش٠بػ اٌمظٜٛثؾ١ش رمَٛ دٚائش الأسطبد اٌغ٠ٛخ ثزؾذ٠ذ , ٚرؼزّذ ػٍٝ ٚؽذح اٌّغبؽخ اٌزٟ رٛاعٙٙب 

ِٚٛلؼٗ ثبٌٕغجخ ٌلأث١ٕخ , ٚالاسرفبع ٌٍّجٕٝ , اٌؼٕبطش اٌزٟ ٠ؼزّذ ػ١ٍٙب فٟ رؾذ٠ذ ٘زٖ الأؽّبي ٟ٘ اٌغشػخ 

.  ٚأ١ّ٘خ ٘زا اٌّجٕٝ ثبلإػبفخ اٌٝ ػٛاًِ أخشٜ ٌٙب ػلالخ ثبٌّٛػٛع ,اٌّؾ١طخ ثٗ 

اٌؾًّ اٌؾٟ          ؽج١ؼخ الاعزخذاَ  ِغزشف١بد

(KN/m²) 

غشف الاشؼخ ٚاٌؼ١ٍّبد ,لبػبد اٌّؼذاد 1

 غشف رجذ٠ً اٌّلاثظ ٚغشف إٌَٛ   ,ٚاٌخذِبد

2.0 

 5.0 اٌّّشاد ٚاٌّذاخً اٌّؼشػخ ٌٍؾشوخ 2

  ٚثغطبد الادساط الأدساط 3

 ٚاٌّخزجشاد ٚاٌّطبثخ 

3.0 
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:-  ٚف١ّب ٠ٍٟ ث١بْ وً ؽًّ ػٍٝ ؽذا 

 :- أؽّبي اٌضٍٛط  (1

      (3- 3) ٠ّىٓ ؽغبة أؽّبي اٌضٍٛط ِٓ خلاي ِؼشفخ الاسرفبع ػٓ عطؼ اٌجؾش ٚ ثبعزخذاَ اٌغذٚي سلُ 

  :-   (ؽغت وٛد الأؽّبي ٚاٌمٜٛ الأسدٟٔ  )

 

. ٠ج١ٓ ل١ّخ أؽّبي اٌضٍٛط ؽغت الاسرفبع ػٓ عطؼ اٌجؾش  (3-3)عذٚي 

رقم انبىذ  (KN /m²)(Snow Loads)أحمبل انثهىج  (m)ببنمتر  (h)ارتفبع انمىشأ عه سطح انبحر 

h < 250 0 1 

500 > h > 250 1000  /(h-250) 2 

1500 > h > 500 (h-400) / 400 3 

2500 > h > 1500 (h – 812.5)/ 250 4 

 

 

:-  أؽّبي اٌش٠بػ  (2

أؽّبي اٌش٠بػ رئصش ثمٜٛ أفم١خ ػٍٝ اٌّجٕٝ, ٌٚزؾذ٠ذ أؽّبي اٌش٠بػ رُ الاػزّبد ػٍٝ عشػخ اٌش٠بػ         

اٌمظٜٛ اٌزٟ رزغ١ش ثزغ١ش اسرفبع إٌّشؤ ػٓ عطؼ اٌجؾش ِٚٛلؼٗ ِٓ ؽ١ش اؽبؽزٗ ثّجبٟٔ ِشرفؼخ أٚ ٚعٛد 

ٌٚزؾذ٠ذ ٘زٖ الأؽّبي عٛف ٠زُ . إٌّشؤ ٔفغٗ فٟ ِٛلغ ِشرفغ أٚ ِٕخفغ ٚ اٌؼذ٠ذ ِٓ اٌّزغ١شاد الأخشٜ 

 : ٚرٌه ٚلك ٘زٖ اٌّؼبدٌخ (U.B.C-97) اعزخذاَ

P=Ce*Cq*qs*Iw 

Ce:combind height. 
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Cq:pressure coefficient of structure.     

Iw:importance factor. 

P:design wind pressure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. رؤص١ش أرغبٖ اٌش٠بػ ػٍٝ ل١ّخ اٌؼغؾ اٌٛالغ ػٍٝ اٌّجٕٝ  (3-3)اٌشىً 

 اٌٛالغ ػٍٝ رؤص١ش عشػخ اٌش٠بػ ػٍٝ ل١ّخ اٌؼغؾ (2-3)اٌشىً 

 حسب الكود الألماني اٌّجٕٝ
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:-  أؽّبي اٌضلاصي  (3

 ٟٚ٘ ػجبسح ػٓ أؽّبي سأع١خ ٚأفم١خ رئصش ػٍٝ إٌّشؤ, ٚرئدٞ اٌٝ رٌٛذ ػضَٚ ػٍٝ إٌّشؤ ِضً اٌؼضَٚ          

َُ ثغذساْ اٌمض اٌّٛعٛدح  َٚ اٌّؼشٚفخ ثؼضَ الأملاة ٚػضَ اٌٍّٟ , ٚأِب اٌمٜٛ الأفم١خ ٟٚ٘ لٜٛ اٌمض فٟٙ رمُب

رٌه أْ ٘زٖ إٌّطمخ رؼشف أٔٙب ٔشطخ صٌضا١ٌبً  , ٚرئخز ٘زٖ الأؽّبي ثؼ١ٓ الاػزجبس فٟ ِٕطمخ اٌخ١ًٍ , فٟ إٌّشؤ 

 

:- أحمبل الاوكمبش وانتمذد (  5-2-1- 3) 

ٟٚ٘ أؽّبي ٔبرغخ ػٓ رّذد ٚأىّبػ اٌؼٕبطش اٌخشعب١ٔخ ٌٍّجٕٝ ٔز١غخ اخزلاف دسعبد اٌؾشاسح خلاي         

فظٛي اٌغٕخ, ٠ٚزُ اخز ٘زٖ الأؽّبي ثؼ١ٓ الاػزجبس ِٓ خلاي رٛف١ش فٛاطً اٌزّذد اٌؾشاسٞ داخً اٌّجٕٝ 

 . ٚٚػغ اٌزغ١ٍؼ اٌلاصَ ٌّمبِٚخ اٌزّذد ٚالإٔىّبػ ؽغت اٌىٛدثبٌشعٛع ػٍٝ اٌىٛد اٌّغزخذَ فٟ اٌزظ١ُّ

 

:  انعىبصر الإوشبئيت ( 3-6 )

رزىْٛ ع١ّغ اٌّجبٟٔ ػبدح ِٓ ِغّٛػخ ِٓ اٌؼٕبطش الإٔشبئ١خ اٌزٟ رزىبصف ٌىٟ رؾبفع ػٍٝ اعزّشاس٠خ ٚعٛد 

: - ِٚٓ أُ٘ ٘زٖ اٌؼٕبطش, اٌّجٕٝ ٚطلاؽ١زٗ ٌلاعزخذاَ اٌجششٞ 

  . Foundationالأعبعبد  (1

  .Columns الأػّذح  (2

  .Beamsاٌغغٛس  (3

  .Slabsاٌؼمذاد  (4

  .Shear wallsعذساْ اٌمض   (5

  .  Stairsالأدساط  (6

  .  Retaining Wallsعذساْ اعزٕبد٠خ (7

  .Bearing Walls عذساْ ؽبٍِخ  (8

 .Joint System فٛاطً اٌزّذد  (9
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: - ٠ٛػؼ ٘زا اٌّخطؾ ثؼغ اٌؼٕبطش الإٔشبئ١خ اٌّٛعٛدح فٟ اٌّجٕٝ 

 

 

. سعُ  رٛػ١ؾٟ ٌٍؼٕبطش الإٔشبئ١خ  ( 4 - 3 )اٌشىً 

 

 

  :- (انبلاطبث  ) انعقذاث (3-6-1) 

اٌؼمذاد ػجبسح ػٓ اٌؼٕبطش الإٔشبئ١خ اٌمبدسح ػٍٝ ٔمً اٌمٜٛ اٌشئ١غ١خ  ثغجت الأؽّبي اٌّئصشح ػ١ٍٙب اٌٝ        

.  اٌؼٕبطش الإٔشبئ١خ اٌؾبٍِخ فٟ اٌّجٕٝ ِضً اٌغغٛس ٚاٌغذساْ ٚالأػّذح ,دْٚ رؼشػٙب اٌٝ رشٛ٘بد 

 

ٚرٕٛع اٌّزطٍجبد اٌّؼّبس٠خ رُ اخز١بس ٔٛػ١ٓ ِٓ , ٚٔظشا ٌٛعٛد اٌؼذ٠ذ ِٓ اٌفؼب١ٌبد فٟ ٘زا اٌّششٚع          

, ٚاٌزٞ ع١ٛػؼ فٟ اٌزظب١ُِ الإٔشبئ١خ فٟ اٌفظٛي اٌلاؽمخ , اٌؼمذاد وً ؽغت ِب ٘ٛ ِلائُ ٌطج١ؼخ الاعزخذاَ 

:-  ٚف١ّب ٠ٍٟ ث١بْ ٌٙزٖ الأٔٛاع 
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 solid slabsاٌؼمذاد اٌّظّزخ (1

 . Ribbed Slabs (اٌّؼظجخ)اٌؼمذاد اٌّفشغخ(2

 

 :- Solid Slabs انعقذاث انمصمتت ( 1- 6-1- 3)

:- ٠ٕٚمغُ ٘زا إٌٛع اٌٝ لغ١ّٓ  ّٚ٘ب 

   .One Way Solid Slabsاٌؼمذاد اٌّظّزخ فٟ ارغبٖ ٚاؽذ  (1

 

 

 

 

 

 

 

. ػمذح ِظّزخ ثبرغبٖ ٚاؽذ  (5- 3)اٌشىً 
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 . Tow-Way Solid Slabsاٌؼمذاد اٌّظّزخ فٟ ارغب١٘ٓ  (2

 

 

 

 

 

 

. ػمذح ِظّزخ ثبرغب١٘ٓ  (6 - 3)اٌشىً 

 .  ٚوزٌه فٟ ِطبٌغ اٌذسطٚلذ رُ اعزخذاَ إٌٛع الأٚي ِٓ ٘زٖ اٌجلاؽبد فٟ ػمذاد ث١ذ اٌذسط

 

 :- Ribbed Slabs انعقذاث انمفرغت ( 2- 6-1- 3) 

:- أِب اٌؼمذاد اٌّفشغخ فزمغُ اٌٝ لغ١ّٓ ّ٘ب 

  .One Way Ribbed Slabs اٌؼمذاد اٌّفشغخ فٟ ارغبٖ ٚاؽذ (1

   .Tow Way Ribbed Slabs اٌؼمذاد اٌّفشغخ فٟ ارغب١٘ٓ (2

 

:- ((One Way Ribbed Slabs انعقذاث انمفرغت في اتدبي واحذ ( 1 -2- 6-1- 3) 

ٚرُ اعزخذاَ ٘زٖ اٌجلاؽبد فٟ , رغزخذَ ٘زٖ اٌؼمذاد ػٕذِب ٠شاد رغط١خ ِغبؽبد ثذْٚ عغٛس عبلطخ           

 . اٚرٌه ٌخفخ ٚصٔٙب ٚ فؼب١ٌزٗ, ع١ّغ ؽٛاثك ٘زا اٌّششٚع
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. اٌؼمذاد اٌّفشغخ فٟ ارغبٖ ٚاؽذ (7- 3)اٌشىً 

 

 :- Tow Way Ribbed Slabs)) انعقذاث انمفرغت في اتدبهيه(  2 - 2- 6-1- 3) 

 خبطخ ػٕذِب رىْٛ ِغبفبد اٌجؾٛس  ارغب١٘ٓ رغزخذَ فٟ ؽبٌخ  اٌّغبؽبد اٌىج١شح ٔغج١ب اْ اٌؼمذاد اٌّفشغخ فٟ

 .ِزمبسثخ

 

 

 

 

 

 . ِفشغخ فٟ ارغب١٘ٓػمذاد  ( 8 – 3)اٌشىً 
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:- اندسىر   ( 3-6-2) 

خشعب١ٔخ , ٟٚ٘ ٔٛػبْ , ٟٚ٘ ػٕبطش أشبئ١خ أعبع١خ فٟ ٔمً الأؽّبي ِٓ الأػظبة ٚاٌؼمذاد اٌّظّزخ  

:- اِب اٌخشعب١ٔخ فٟٙ, ِٚؼذ١ٔخ 

 ػجبسح ػٓ اٌغغٛس اٌّخف١خ داخً اٌؼمذح ثؾ١ش ٠ىْٛ اسرفبػٙب ٠غبٚٞ  : - اٌغغٛس اٌّغؾٛسح  (1

.   اسرفبع اٌؼمذح        

 : -   (  Dropped Beam)اٌغغٛس اٌغبلطخ  (2

            ػجبسح ػٓ رٍه اٌغغٛس اٌزٟ ٠ىْٛ اسرفبػٙب اوجش ِٓ اسرفبع اٌؼمذح  ٠ٚزُ اثشاص اٌغضء اٌضائذ ِٓ اٌغغش 

ثؾ١ش رغّٝ ٘زٖ  (Up stand Beam)أٚ اٌؼٍٛٞ  (Down Stand Beam)فٟ اؽذ الارغب١٘ٓ اٌغفٍٟ 

. L –section , T-section اٌغغٛس  

فمذ رُ اعزخذاَ اٌغغٛس , ٚٔظشا ٌٍزٛص٠غ اٌغ١ذ ٌٍمٜٛ اٌّئصشح ػٍٝ اٌغطؼ ِٚٓ صُ ػٍٝ الأػّذح ٚ اٌغغٛس 

.   (Limitation of Deflection  ) (الأؾٕبء)اٌغبلطخ ِغ ِشاػبح ػبًِ اٌزمٛط

 

 

 

 

 

 

 

 

 

. أشىبي اٌغغٛس  (9- 3 )اٌشىً 
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: رغزخذَ اٌغغٛس فٟ اٌّجبٟٔ ٌلأغشاع اٌزب١ٌخ

 رٛػغ اٌغغٛس رؾذ اٌؾٛائؾ ٌزؾ١ًّ اٌؾبئؾ ػ١ٍٙب رغٕجب ٌزؾ١ٍّٗ ِجبشش ػٍٝ اٌجلاؽخ  (1

 . اٌخشعب١ٔخ اٌؼؼ١فخ         

 رٛػغ اٌغغٛس أػٍٝ اٌؾٛائؾ ٌٍزؼز١ت ػ١ٍٙب ٚفٟ ٘زٖ اٌؾبٌخ ٠ىْٛ ػّك اٌغغش وبف ٌٍٕضٚي  (2

 . ؽزٝ ِٕغٛة الأػزبة ٠ّٚىٓ أْ رىْٛ ِغب٠ٚخ أٚ اوجش ِٓ عّه اٌؾبئؾ           

 .رم١ًٍ ؽٛي الأجؼبط ٌلأػّذح (3

 رمغ١ُ اٌجلاؽبد اٌخشعب١ٔخ راد اٌّغبؽبد اٌٛاعؼخ اٌٝ أعضاء وً عضء ِٕٙب ثّغبؽخ ٠ّىٓ   (4

 . رظ١ّّٙب ٌزظجؼ ثغّه ٚرغ١ٍؼ الزظبدٞ           

 Frames).)رشث١ؾ الأػّذح ِغ ثؼؼٙب ٚرٌه ٌؼًّ ِفؼٛي الإؽبساد (5

. ث١ٓ اٌغغٛس ٚالأػّذح ٌٍؾظٛي ػٍٝ أفؼً رٛص٠غ ٌؼضَٚ الأؾٕبء فٟ اٌغغٛس            

                 

:-  الأعمذة   ( 3-6-3) 

رؼزجش الأػّذح اٌؼٕظش اٌشئ١غٟ فٟ ٔمً الأؽّبي ِٓ اٌؼمذاد ٚاٌغغٛس ٚٔمٍٙب  اٌٝ الأعبعبد, ٚثزٌه          

ٌزٌه ٠غت رظ١ّّٙب ثؾ١ش رىْٛ لبدسح ػٍٝ ٔمً . فٟٙ ػٕظش أشبئٟ ػشٚسٞ فٟ ٔمً الأؽّبي ٚصجبد اٌّجٕٝ 

. ٚرٛص٠غ الأؽّبي اٌٛالؼخ ػ١ٍٙب 

:  أِب ثبٌٕغجخ اٌٝ أٔٛاع الأػّذح فٟٙ ػٍٝ ٔٛػ١ٓ

ٌّٚمبؽغ الأػّذح أشىبي ػذ٠ذح, ِٕٙب اٌّغزط١ً ٚ اٌذائشٞ ٚ اٌّؼٍغ ٚ .  الأػّذح اٌمظ١شح ٚالأػّذح اٌط٠ٍٛخ 

ٕٚ٘بن رظ١ٕف آخش ٌلأػّذح ِٓ ؽ١ش ؽج١ؼخ اٌّبدح اٌّغزخذِخ فّٕٙب اٌخشعب١ٔخ ٚاٌّؼذ١ٔخ . اٌّشثغ ٚ اٌّشوت

. ٚاٌخشج١خ 
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فٕٙبن الأػّذح , ٚأِب ثبٌٕغجخ اٌٝ الأػّذح اٌّغزخذِخ فٟ ٘زا اٌّجٕٝ فٟٙ ِزٕٛػخ ِٓ ؽ١ش اٌطٛي              

ِٚٓ ؽ١ش اٌشىً فّٕٙب ِب ٘ٛ دائشٞ ٚأخشٜ , ِٚٓ ؽ١ش ؽج١ؼزٙب, ثبلإػبفخ اٌٝ الأػّذح اٌمظ١شح , اٌط٠ٍٛخ 

ػذد ِٓ ِمبؽغ الأػّذح  ( 10- 3)٠ٚج١ٓ اٌشىً , ِغزط١ٍخ اٌشىً

                  

                                             

                                         

 

 

 

 

 

 

. ٠ج١ٓ أٔٛاع الأػّذح اٌّغزخذِخ   (10 – 3)اٌشىً 

 

  :- (Shear Wall )خذران انقص ( 3-6-4) 

ٟٚ٘ ػٕبطش أشبئ١خ ؽبٍِخ رمبَٚ اٌمٜٛ اٌؼّٛد٠خ ٚالأفم١خ اٌٛالؼخ ػ١ٍٙب ٚرغزخذَ ثشىً أعبعٟ ٌّمبِٚخ          

, ٚ٘زٖ اٌغذساْ رغٍؼ ثطجمز١ٓ  (shear wall)الأؽّبي الأفم١خ ِضً لٜٛ اٌش٠بػ ٚاٌضلاصي ٚرغّٝ عذساْ اٌمض 

.  ِٓ اٌؾذ٠ذ ؽزٝ رض٠ذ ِٓ وفبءرٙب ػٍٝ ِمبِٚخ اٌمٜٛ الأفم١خ 

 

ٚرؼًّ ٘زٖ اٌغذساْ ػٍٝ رؾًّ الأٚصاْ اٌشأع١خ إٌّمٌٛخ ا١ٌٙب وّب رؼًّ ػٍٝ ِمبِٚخ اٌمٜٛ الأفم١خ اٌزٟ          

٠ٚغت رٛفش٘ب فٟ الارغب١٘ٓ ِغ ِشاػبح أْ رىْٛ اٌّغبفخ ث١ٓ ِشوض اٌّمبِٚخ اٌزٞ رشىٍٗ , ٠زؼشع ٌٙب إٌّشؤ

. عذساْ اٌمض فٟ وً ارغبٖ ِٚشوض اٌضمً ٌٍّجٕٝ ألً ِب ٠ّىٓ 
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 ٚاْ رىْٛ ٘زٖ اٌغذساْ وبف١خ ٌّٕغ أٚ رم١ًٍ رٌٛذ اٌؼضَٚ ٚآصبس٘ب ػٍٝ عذساْ اٌّجٕٝ اٌّمبِٚخ ٌٍمٜٛ          

الأفم١خ , ٚلذ رُ رؾذ٠ذ عذساْ اٌمض فٟ اٌّجٕٝ  ٚرٛص٠ؼٙب ثشىً ِذسٚط فٟ وبًِ اٌّجٕٝ ٚرٌه ٌٕزّىٓ ِٓ 

ٚاٌغذساْ , ٚعذساْ اٌّظبػذ , ثغذساْ ث١ذ اٌذسط , ٚرزّضً ٘زٖ اٌغذساْ , رظ١ّّٙب فٟ اٌفظٛي اٌمبدِخ 

.  الأخشٜ اٌزٟ رجذأ ِٓ أعبعبد اٌّجٕٝ 

 

 

 

 

 

 

 

 

عذاس اٌمض  ( 11 - 3)اٌشىً 

 

 :- فىاصم انتمذد ( 3-6-5) 

رٕفز فٟ وزً اٌّجبٟٔ راد الأثؼبد الأفم١خ اٌىج١شح أٚ راد الأشىبي ٚالأٚػبع اٌخبطخ فٛاطً رّذد ؽشاسٞ        

ٚػٕذ رؾ١ًٍ إٌّشآد ٌذساعزٙب وّمبَٚ لأفؼبي اٌضلاصي . أٚ فٛاطً ٘جٛؽ, ٚلذ رىْٛ اٌفٛاطً ٌٍغشػ١ٓ ِؼبً 

رذػٝ ٘زٖ اٌفٛاطً ثبٌفٛاطً اٌضٌضا١ٌخ, ٌٚٙزٖ اٌفٛاطً ثؼغ الاشزشاؽبد ٚاٌزٛط١بد اٌخبطخ ثٙب ٚفمبً ٌّب 

ٍٟ٠  :

 ٠ٕجغٟ اعزخذاَ فٛاطً رّذد ؽشاسٞ فٟ وزٍخ إٌّشؤ ؽغت اٌىٛد اٌّؼزّذ, ػٍٝ أْ رظً ٘زٖ اٌفٛاطً اٌٝ ٚعٗ 

: ٚرؼزجش اٌّغبفبد اٌؼظّٝ لأثؼبد وزٍخ اٌّجٕٝ وّب ٠ٍٟ. الأعبعبد اٌؼٍٛٞ دْٚ اخزشالٙب
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1) ((40mفٟ إٌّبؽك راد اٌشؽٛثخ اٌؼب١ٌخ . 

2) ((36mفٟ إٌّبؽك راد اٌشؽٛثخ اٌؼبد٠خ . 

3) ((32mفٟ إٌّبؽك راد اٌشؽٛثخ اٌّزٛعطخ . 

4) ((28mفٟ إٌّبؽك اٌغبفخ . 

 . (3cm)٠غت أْ لا ٠مً ػشع اٌفبطً ػٓ وّب 

  

:- الأسبسبث ( 3-6-6) 

الا أْ رظ١ّّٙب ٠زُ ثؼذ الأزٙبء ِٓ , ٚثبٌشغُ ِٓ أْ الأعبعبد ٟ٘ أٚي ِب ٔجذأ ثزٕف١ز٘ب ػٕذ ثٕبء إٌّشؤ           

. رظ١ُّ وبفخ اٌؼٕبطش الإٔشبئ١خ فٟ اٌّجٕٝ 

ٌّٚؼشفخ الأٚصاْ , ٚرؼزجش الأعبعبد ؽٍمخ اٌٛطً ث١ٓ اٌؼٕبطش الإٔشبئ١خ فٟ اٌّجٕٝ ٚالأسع            

فبْ الأؽّبي اٌٛالؼخ ػٍٝ اٌؼمذح رٕزمً اٌٝ اٌغغٛس صُ اٌٝ الأػّذح ٚأخ١شا اٌٝ ,ٚالأؽّبي اٌٛالؼخ ػ١ٍٙب 

الأعبعبد اٌٝ اٌزشثخ ٠ٚىْٛ الأعبط ِغئٚي ػٓ رؾًّ الأؽّبي ا١ٌّزخ ٌٍّجٕٝ ٚأ٠ؼب الأؽّبي اٌذ٠ٕب١ِى١خ إٌبرغخ 

.  ػٓ اٌش٠بػ ٚاٌضٍٛط ٚاٌضلاصي ٚأ٠ؼب الأؽّبي اٌؾ١خ داخً اٌّجٕٝ 

ٚثٕبءا ػٍٝ الأؽّبي اٌٛالؼخ ػ١ٍٙب ٚؽج١ؼخ , ٚرىْٛ ٘زٖ الأؽّبي ٟ٘ الأؽّبي اٌزظ١ّ١ّخ ٌلأعبعبد          

ِٚٓ اٌّزٛلغ اعزخذاَ أعبعبد ِٓ أٔٛاع ِخزٍفخ  ٚرٌه رجؼب ٌمٛح , اٌّٛلغ ٠زُ رؾذ٠ذ ٔٛع الأعبعبد اٌّغزخذِخ 

.  رؾًّ اٌزشثخ ٚالأؽّبي اٌٛالؼخ ػٍٝ وً أعبط  

٘زا ٚ (Shallow Foundation)ٚالأعبط لذ ٠ىْٛ لش٠جب ِٓ عطؼ الأسع ٠ٚغّٝ ثبلأعبط اٌغطؾٟ         

أٚ اعبعبد ٌجشخ اٚ ,أٚ اعبعبد ٌمٛاػذ ِٕفظٍخ,إٌٛع ٠ىْٛ ثؼذح طٛس وؤْ ٠ىْٛ اعبعبد ٌمٛاػذ شش٠ط١خ

 .ؽظ١شح

أٚ رٛص٠ؼٙب ػٍٝ , ٠ىْٛ ػ١ّمب داخً اٌزشثخ ٌٕمً أؽّبي إٌّشؤ اٌٝ ؽجمبد اٌزشثخ اٌؼ١ّمخ الألٜٛ       ٚلذ 

 ؽ١ش ٠زُ اٌٍغٛء ا١ٌٙب ( Deep Foundation)اٌطجمبد ثطش٠مخ رذس٠غ١خ ٠ٚغّٝ ٘زا إٌٛع ثبلأعبط اٌؼ١ّك

ػٕذِب ٠زؼزس اٌؾظٛي ػٍٝ ؽجمخ طبٌؾخ ٌٍزؤع١ظ ثبٌمشة ِٓ عطؼ الأسع ٌزٌه ٠زُ اٌٍغٛء اٌٝ اخزشاق اٌزشثخ 

          .اٌٝ اػّبق وج١شح ٌٍؾظٛي ػٍٝ اٌغطؼ اٌظبٌؼ ٌٍزؤع١ظ ِضً الأٚربد اٌخشعب١ٔخ
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. شىً الأعبط إٌّفشد  : ( 12- 3 )اٌشىً 

 

 

 

 

 

 

 

 

 

 رٛص٠غ اٌؾذ٠ذ ثبلأعبط(14-3)           اٌشىًِمطغ ؽٌٟٛ فٟ الأعبط (14-3)اٌشىً سلُ  
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٠زُ رٛػ١ؼ و١ف١خ ٔمً الاؽّبي ِٓ اٌّجٕٝ اٌٝ الاعبط ػٓ ؽش٠ك اٌؼّٛد   (14- 3), (13 - 3)فٟ اٌشى١ٍٓ       

, ٚرٛػ١ؼ ػ١ٍّخ ِمبِٚخ اٌزشثخ ٌلاؽّبي اٌٛالؼخ ػ١ٍٙب ِٓ اٌّجٕٝ ٚا٠ؼب رٛػؼ ػ١ٍّخ رٛص٠غ ؽذ٠ذ اٌزغ١ٍؼ فٟ 

  .الاعبط 

 

: الأدراج ( 3-6-7) 

الأدساط ػجبسح ػٓ اٌؼٕظش اٌّؼّبسٞ ٚ الإٔشبئٟ  اٌّغئٚي ػٓ الأزمبي اٌشاعٟ ث١ٓ اٌطجمبد فٟ اٌّجٕٝ           

٠ٚزُ رظ١ُّ اٌذسط أشبئ١ب . ؽ١ش ٠زُ رمغ١ُ اسرفبع اٌطبثك اٌٝ اسرفبػبد طغ١شح رّضً اسرفبع اٌذسعخ اٌٛاؽذح 

ٚرُ اعزخذاِٙب فٟ ِششٚػٕب ثشىً ٚاػؼ ِٛصػخ ػٍٝ أسعبء اٌّششٚع  , ثبػزجبسٖ ػمذح ِظّزخ فٟ ارغبٖ ٚاؽذ 

.  ٚوزٌه اخز فٟ ػ١ٓ الاػزجبس فٟ اٌزظ١ُّ الإٔشبئٟ الأؽّبي  إٌبرغخ ػٓ ٚصْ اٌّظؼذ اٌىٙشثبئٟ   , 

. ٠ج١ٓ شىً اٌذسط ٚ ؽش٠مخ رغ١ٍؾٗ  (15-  3)ٚاٌشىً 

 

 

 

 

 

 

 

 

 

  .ِمطغ رٛػ١ؾٟ فٟ اٌذسط (15 - 3)اٌشىً 
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:- اندذران الإستىبديت  ( 3-6-8) 

رجٕٝ ٘زٖ اٌؾٛائؾ ٌزغٕذ اٌزشاة ٚاٌّبء اٌزٞ خٍفٙب ِٚب ٠ٕزظ ػٓ ٘زا اٌزشاة ِٓ ػغٛؽ رؾبٚي أْ رمٍت          

أٚ رؾشن ٘زا اٌغذاس, ٚرظُّ اٌغذساْ الإعزٕبد٠خ ٌّمبِٚخ ٚصْ اٌزشثخ ساع١ب ٚػغٛؽ اٌزشثخ الأفم١خ ٚلٜٛ 

. اٌشفغ ِٓ ا١ٌّبٖ اٌغٛف١خ 

ثغجت الاخزلاف اٌٛاػؼ فٟ ِٕبع١ت لطؼخ أسع اٌّششٚع, وبْ لا ثذ ِٓ اعزخذاَ عذساْ اعزٕبد٠خ          

٠ّٚىٓ أْ رٕفز اٌغذساْ الإعزٕبد٠خ ِٓ اٌخشعبٔخ اٌّغٍؾخ أٚ اٌؼبد٠خ أٚ . ٌزؾّٟ اٌزشثخ ِٓ الا١ٙٔبس أٚ الأضلاق

: ٕٚ٘بن ػذح أٔٛاع ِٓ اٌغذساْ الإعزٕبد٠خ ِٕٙب . ِٓ اٌؾغش 

 .اٌزٟ رؼزّذ ػٍٝ ٚصٔٙب  ((gravity wallsعذساْ اٌغبرث١خ  

  .((cantilever wallsاٌغذساْ اٌىبث١ٌٛخ 

 .(braced walls)عذساْ ِذػّخ 

  

 

 

 

 

 

 

 

 

 

عذاس اعزٕبدٞ  (16 - 3)اٌشىً  
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:- انبرامح انحبسىبيت انمستخذمت (3-7)

1) Autocad 2007 :رٌه ٌؼًّ اٌشعِٛبد اٌّفظٍخ ٌٍؼٕبطش الإٔشبئ١خ ٚ. 

2) Atir : ٌٍٟزظ١ُّ الإٔشبئ. 

3) Etabs 

4) Safe 
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Chapter 4 

 

Structural Analysis & Design 

4 

 

 

4-1 Introduction. 

4-2 factored loads. 

 4-3 Slabs thickness calculation. 

4-4 loads calculations. 

4-5 design of topping. 

4-6 design of one way rib (25, e5). 

4-7 design of beam (38). 

4-8 design of two way rib (C2). 

4-9 design of one way solid slab (SS1). 

4-10 design of column(C7). 

4-11 design of stairs. 

4-12 design of isolated footng (F7). 

4-13 design of Strip footing. 

4-14 design of Basement Wall 

4-15 design of shear wall (Sh 13). 

 

 



 
46 

 

 

(4.1)Introduction:- 

 

 

Concrete is the only major building material that can be delivered to the job site in a 

plastic state. This unique quality makes concrete desirable as a building material because it can be 

molded to virtually any form or shape. 

 

Concrete used in most construction work is reinforced with steel. When concrete 

structure members must resist extreme tensile stresses, steel supplies the necessary strength. Steel 

is embedded in the concrete in the form of a mesh, or roughened or twisted bars. A bond forms 

between the steel and the concrete, and stresses can be transferred between both components. 

 

In this project, all of design calculation for all structural members would be made upon 

the structural system which was chosen in the previous chapter. 

 

So, in this project, there are Two types of slabs: One way solid slab, one way ribbed slab. 

They would be analyzed and designed by using finite element method of design, with aid of a 

computer program called "ATIR- Soft ware " to find the internal forces, deflections and moments 

for ribbed slabs and by using the previous program and Etabs,Safe,And programs to find the 

internal forces, deflections and moments for One way solid slab, and then handle calculation 

would be made to find the required steel for all members. 

 

 

The design strength provided by a member, its connections to other members, and its 

cross – sections in terms of flexure, and load, shear, and torsion is taken as the nominal strength 

calculated in accordance with the requirements and assumptions of ACI-318-08code.   

 

 

 

NOTE: 

)(/30' 2 MPammNfc  For circular section but for rectangular 

( MPafc 248.*30'  ). 
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(4 .2) Factored loads: 

 

The factored loads on which the structural analysis and design is based for our project 

members, is determined as follows:  

LLLDqu .6.1.2.1  . 

 

(4.3) Slabs thickness calculation: 

 

 
Figure (4-1): Ground Floor Slab. 

 

(4.3) Determination of Thickness for One Way Ribbed Slab: 

According to ACI-Code-318-08, the minimum thickness of nonprestressed beams or 

one way slabs unless deflections are computed as follow: 

 

The maximum span length for one end continuous (for ribs): 

hmin for one-end continuous =  L/18.5 span 1 of Rib25(e5) --- see (Fig 4-4 P51).  

                                              =3.87/18.5 = 0.21cm 

The maximum span length for both end continuous (for ribs): 

hmin for both-end continuous =  L/21 ---span 3 of Rib25(e5) --- see (Fig 4-4 P51). 

                                               = 6.65/21= 0.317cm 

Select Slab thickness h= 32cm with block 24 cm & Topping 8cm 
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 (4.4)Load Calculations: 

 

(4.4.1) One way ribbed slab: 

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

calculated as follows: 

 

 

 

 

Fig. (4-2) One way rib slab 

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

Table (4 – 1) Calculation of the total dead load for one way rib slab. 

Calculation Parts of Rib No. 

0.12*0.24*25= 0.72KN/m Rib 1 

0.08*0.52*25 = 1.04 KN/m. Top Slab 2 

0.02*0.52*22 = 0.2288 KN/m. Plaster 3 

0.4*0.24*15 = 1.44 KN/m Block 4 

0.07*0.52*16= 0.5824 KN/m Sand Fill 5 

0.03*0.52*23=0.3588 KN/m Tile  6 

0.02*0.52*22 = 0.2288 KN/m. Mortar 7 

2.3*0.52 =0.72 KN/m partition 8 

KN/m   5.795 
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Nominal Total Dead load = 5.795 KN/m of rib 

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

 

 

(4.4.2) Two-way ribbed slab :  

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

calculated as follows: 

 

 

 

 

 

 

Fig. (4-3)Two way ribbed slab 

 

 

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

Table ( 4 – 2) Calculation of the total dead load for two way rib slab. 

Dead load:   

Tiles                       

          
0.03*0.52*0.52*23 0.1866  KN 

Mortar  0.02*0.52*0.52*22           0.124  KN 

Coarse Sand fill 0.07*0.52*0.52*16 0.303   KN 

Topping 0.08*0.52*0.52*25           0.5408KN 

Concrete Rib      0.24*0.12*(0.52+0.4)*25 0.6624KN 

Block         0.24*4*0.2*0.2*15 0.576 KN 

Plaster 0.02*0.52*0.52*22          0.12KN 

partition 2.3*0.52*0.52 0.622KN 

 

Nominal Total Dead Load = 3.135KN 
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DL=3.263/(0.52*0.52) =11.6kN/m
2
 

WuD=1.2×11.6=13.92 kN/m
2 

WuL =1.6 5 = 8 kN/m
2 

Wu=13.92 +8 =21.92 kN/m
2 

 

 

(4. 5) Design of Topping: 

 

Dead load of topping  

Tiles  0.03 * 23=0.69 KN/m
2

 

Mortar          0.02 * 22=0.44   KN/m
2

 

    Sand 0.07 * 16=1.12   KN/m
2

 

    Slab              0.08 * 25=  2      KN/m
2

 

     Partitions  1.00 * 2.3=  2.38 KN/m
2
. 

Dead  Load = 6.55 KN/m
2
.   (for Stores) 

Live Load = 5 KN/m
2
.   (for Stores) 

Wu = 1.2 DL + 1.6 LL 

      = 1.2 * 6.55 + 1.6 * 5 = 15.86 KN/m
2
.   (Total Factored Load) 

𝑀𝑢 =  
𝑊𝑢 ∗ 𝑙

2

12
=  

15.86 ∗ 0.42

12
= 0.212 𝐾𝑁.𝑚 

𝑀𝑛 =  𝑓𝑟 ∗ 𝑆 

    =  0.42  𝑓𝑐′ ∗
𝑏ℎ2

6
= 0.42  24 ∗

1∗0.082

6
∗ 103 = 2.19 𝐾𝑁.𝑚 

ф𝑀𝑛 = 0.55 ∗ 2.19 = 1.207 𝐾𝑁.𝑚 

ф𝑀𝑛 = 1.207 𝐾𝑁.𝑚 > 𝑀𝑢 = 0.2146 𝐾𝑁.𝑚 

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

be provided. 

For the shrinkage and temperature reinforcement :- 

𝜌 = 0.0018  

𝐴𝑠 =  𝜌 ∗ 𝑏 ∗ ℎ = 0.0018 ∗ 1000 ∗ 80 = 144 𝑚𝑚2. 

# 0f Ф8 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

144

50
 = 2.88 → Spacing(S) = 

1

2.88
 = 0.347m = 347 mm. 
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  ≤ 380 (
280

𝑓𝑠
) – 2.5 * Cc   ≤  380 (

280

𝑓𝑠
)   

  = 380 * ( 
280
2

3
𝑓𝑦

 ) – 2.5* 20 ≤ 380 * ( 
280
2

3
𝑓𝑦

 ) 

    = 380 * ( 
280

2

3
∗ 420

 ) – 2.5 * 20 ≤ 380 * ( 
280

2

3
∗ 420

 ) 

   = 330 mm.  ≤ 380mm.  

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

   ≤ 450 mm. 

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

 

 

 

(4.6)Design of Rib (Rib 25) 

 

Material :- 

concrete    B300                Fc' = 24 N/mm
2 

 

Reinforcement Steel         fy = 420 N/mm
2

 

 

Section :-  

b =12cm                       bf=52 cm                

         h =32 cm                        Tf=8 cm                  

 

 

 

 

 

 

 

 

 

 

Figure (4-4): Rib geometry. 
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Figure (4-5) : loading of Rib (A0-R1) 

 

 

 

 

 

 

 

 

 

 

Figure (4-6) : Moment Envelop of rib (A0-R1) 

 

 

 

 

 

 

 

 

Figure (4-7) : Shear Envelop of rib (A0-R1) 

load group no. 1 
Dead load - Service  Units:kN,meter 

5.79 

3.87 3.9 6.65 3.98 3.62 

5.79 

3.87 3.9 6.65 3.98 3.62 

5.79 

3.87 3.9 6.65 3.98 3.62 

5.79 

3.87 3.9 6.65 3.98 3.62 

5.79 

3.87 3.9 6.65 3.98 3.62 

Live load - Service  Load factors: 1.20,1.20/1.60,0.00 

2.60 

3.87 3.9 6.65 3.98 3.62 

2.60 

3.87 3.9 6.65 3.98 3.62 

2.60 

3.87 3.9 6.65 3.98 3.62 

2.60 

3.87 3.9 6.65 3.98 3.62 

2.60 

3.87 3.9 6.65 3.98 3.62 

Moments:   spans  1 to  5 

4.4 

-15.4 
-10.8 -9.4 

-35.2 
-26.2 -28.4 

-35.7 
-28.7 -26.6 

-14.2 
-8.6 -9.6 

4.2 

16.5 

4.5 

29.4 

5.4 
14.7 

0.85 1.21 
1.23 

0.87 

0.42 0.79 
1.31 

1. 
1.01 

1.29 
0.68 

0.37 

1.74 2.13 1.75 2.14 3.33 3.33 2.19 1.79 1.99 1.63 

Shear  

12.9 13.7 

31.3 
22.9 

17.7 

-19.2 -22.3 
-31.4 

-13.7 -11.7 

19.2 

-25.5 

20. 

-28.6 

37.6 

-37.7 

29.2 

-20. 

24.1 

-18.1 
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(4.6.1) Design of flexure of rib(Rib 25):- 

(4.6.1.1) Design of Negative moment of rib (Rib 25): 

1) Maximum negative moment Mu
(-) 

 =28.7KN.m. 

Mn = Mu /ф = 28.7/ 0.9 = 31.9KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
31.9∗10−3

0.12∗ (0.286)2 = 3.25 MPa                         where  d=320-20-8-6=286mm 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗3.25∗20.6

420
 = 0.0085 

→As = 𝜌 * bw *d = 0.0085 * 120 *286 = 292mm
2
.  

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100.1 mm
2
<114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4mm
2
< Asreq = 292mm

2
. 

∴ As =292mm
2
. 

Reactions 

Factored 

DeadR 
LiveR 
Max R 
Min R 

11.42 
7.75 

19.17 
10.51 

Service  
DeadR 

LiveR 
Max R 
Min R 

9.52 
4.84 

14.36 
8.95 

25.7 
19.78 
45.48 
30.35 

21.41 
12.37 
33.78 
24.32 

39.98 
26.17 
66.15 
46.38 

33.31 
16.36 
49.67 
37.31 

40.61 
26.26 
66.87 
47.48 

33.84 
16.41 
50.25 
38.13 

24.78 
19.25 
44.04 
29.76 

20.65 
12.03 
32.69 
23.76 

10.64 
7.42 

18.06 
9.58 

8.87 
4.64 

13.51 
8.2 
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 2 Ф14 =308 mm
2
> Asreq = 292mm

2 
.  OK. 

∴ Use 2 Ф14 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

308 * 420 = 0.85 * 24 * 120 * a     

     a = 52.84 mm. 

𝑐 =
𝑎

𝛽1
 = 

52.84

0.85
 =62.17 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−62.17

62.17
 * 0.003 = 0.011>  0.005   ∴ф =0.9 OK 

 

2)Negative moment Mu
(-) 

 =28.4 KN.m. 

Mn = Mu /ф = 28.4/ 0.9 =31.56 KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
31.56∗10−3

0.12∗ (0.286)2 = 3.215 MPa                         where  d=320-20-8-6=286mm 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗3.215∗20.6

420
 = 0.0084 

→As = 𝜌 * bw *d = 0.0084 * 120 *286 = 288 mm
2
.  

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100.1 mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4mm
2
< Asreq = 288mm

2
. 

∴ As =288 mm
2
. 

 2 Ф14 =308 mm
2
> Asreq = 288mm

2 
.  OK. 
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∴ Use 2 Ф14 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

   308 * 420 = 0.85 * 24 * 120 * a     

     a = 52.84 mm. 

𝑐 =
𝑎

𝛽1
 = 

52.84

0.85
 =62.17 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−62.17

62.17
 * 0.003 = 0.011  >  0.005   ∴ф =0.9 OK 

3)Negative moment Mu
(-) 

 =10.8 KN.m. 

Mn = Mu /ф = 10.8/ 0.9 = 12 KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
12∗10−3

0.12∗ (0.286)2 = 1.222MPa                         where  d=320-20-8-6=286mm 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗1.222∗20.6

420
 = 0.003 

→As = 𝜌 * bw *d = 0.003 * 120 *286 = 103.1 mm
2
.  

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100.1 mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4mm
2
> Asreq = 103.1mm

2
. 

∴ As =Asmin = 114.4mm
2

 

 2 Ф10 =157mm
2
> Asreq = 114.4mm

2 
.  OK. 

∴ Use 2 Ф10 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 
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       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

   157 * 420 = 0.85 * 24 * 120 * a     

     a = 26.94mm. 

𝑐 =
𝑎

𝛽1
 = 

26.94

0.85
 =31.69 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−31.69

31.69
 * 0.003 = 0.024>  0.005   ∴ф =0.9 OK 

 

 

5)Negative moment Mu
(-) 

 =9.6KN.m. 

Mn = Mu /ф =9.6/ 0.9 = 10.7 KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
10.7∗10−3

0.12∗ (0.286)2 =1.088MPa                         where  d=320-20-8-6=286mm 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗1.088∗20.6

420
 = 0.00266 

→As = 𝜌 * bw *d = 0.00266 * 120 *286 = 91.3 mm
2
.  

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100.1 mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4mm
2
> Asreq = 91.3mm

2
. 

∴ As =Asmin = 114.4mm
2

 

 2 Ф10 =157mm
2
> Asreq = 114.4mm

2 
.  OK. 

∴ Use 2 Ф10 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 
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       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

   157 * 420 = 0.85 * 24 * 120 * a     

     a = 26.94mm. 

𝑐 =
𝑎

𝛽1
 = 

26.94

0.85
 =31.69 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−31.69

31.69
 * 0.003 = 0.024  >  0.005   ∴ф =0.9 OK 

 

 

(4..6.1.2) Design of Positive moment of rib (Rib 25) 

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

    = 320 – 20 – 8 –
12

2
= 286 mm. 

→Mu max = 17.2 KN.m  

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

     ≤  Span/4 = 3620/4 = 905mm. 

     ≤  (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 ∗  0.286 −
0.08

2
 ∗ 103 = 208.77 𝐾𝑁.𝑚 

  фMnf = 0.9 * 216.79 = 187.89 KN.m 

→фMnf =187.89KN.m > Mu max= 29.4KN.m. 

∴ Design as rectangular section. 

 

1) Maximum positive  moment Mu
(+) 

 =29.4KN.m 

Mn = Mu / ф = 29.4/ 0.9 = 19.11KN.m. 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  
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𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
19.11∗10−3

0.52∗ (0.286)2 = 0.768MPa 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.768∗20.6

420
 = 0.00186 

→As = 𝜌 * bE *d = 0.001004 * 520 *286 = 277.275 mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4 mm
2
< Asreq =277.275 mm

2
. 

∴ As = 277.275  mm
2
. 

2 Ф14 = 308mm
2
> Asreq = 277.28 mm

2 
.  OK.                          *Note: 𝐴Ф14  = 154mm

2
.  

∴ Use 2 Ф14 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

308 * 420 = 0.85 * 24 * 520 * a     

     a = 12.2 mm. 

𝑐 =
𝑎

𝛽1
 = 

12.2

0.85
 = 14.35 mm                     * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−14.35

14.35
 * 0.003 = 0.057>  0.005   ∴ф =0.9 OK 

∴ Use 2 Ф14 

 

2)  Positive  moment Mu
(+) 

 = 16.5 KN.m. 

Mn = Mu / ф = 16.5/ 0.9 =18.33KN.m. 



 
59 

 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
19.11∗10−3

0.52∗ (0.286)2 0.431 MPa 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.431∗20.6

420
 = 0.00104 

→As = 𝜌 * bE *d = 0.00104 * 520 *286 = 154.3mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4 mm
2
< Asreq =154.3 mm

2
. 

∴ As = 154.3mm
2
. 

2 Ф10 = 157mm
2
> Asreq = 154.3mm

2 
.  OK.                          *Note: 𝐴Ф10  = 78.5mm

2
.  

∴ Use 2 Ф10 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

157 * 420 = 0.85 * 24 * 520 * a     

     a = 6.22mm. 

𝑐 =
𝑎

𝛽1
 = 

6.22

0.85
 = 7.313 mm                     * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−7.313

7.313
 * 0.003 = 0.0114  >  0.005   ∴ф =0.9 OK 

∴ Use 2 Ф10 

 

3)  Positive  moment Mu
(+) 

 = 14.7 KN.m. 
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Mn = Mu / ф = 14.7/ 0.9 =16.33KN.m. 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
16.33∗10−3

0.52∗ (0.286)2 =0.384 MPa 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.384∗20.6

420
 = 0.00923 

→As = 𝜌 * bE *d = 0.00923 * 520 *286 = 137.25mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4 mm
2
< Asreq =137.25mm

2
. 

∴ As = 137.25mm
2
. 

2 Ф10 = 157mm
2
> Asreq = 137.25mm

2 
.  OK.                          *Note: 𝐴Ф10  = 78.5mm

2
.  

∴ Use 2 Ф10 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

157 * 420 = 0.85 * 24 * 520 * a     

     a = 6.22mm. 

𝑐 =
𝑎

𝛽1
 = 

6.22

0.85
 = 7.313 mm                     * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−7.313

7.313
 * 0.003 = 0.0114  >  0.005   ∴ф =0.9 OK 

∴ Use 2 Ф10 
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4)  Positive  moment Mu
(+) 

 = 5.4 KN.m. 

Mn = Mu / ф = 5.4/ 0.9 =6 KN.m. 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
6∗10−3

0.52∗ (0.286)2 =0.141 MPa 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.141∗20.6

420
 = 0.00034 

→As = 𝜌 * bE *d = 0.00034 * 520 *286 =50.10mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4 mm
2
> Asreq =50.10mm

2
. 

∴ As = 114.4 mm
2
. 

2 Ф10 = 157mm
2
> Asreq = 114.4mm

2 
.  OK.                          *Note: 𝐴Ф10  = 78.5mm

2
.  

∴ Use 2 Ф10 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

157 * 420 = 0.85 * 24 * 520 * a     

     a = 6.22mm. 

𝑐 =
𝑎

𝛽1
 = 

6.22

0.85
 = 7.313 mm                     * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−7.313

7.313
 * 0.003 = 0.0114  >  0.005   ∴ф =0.9 OK 

∴ Use 2 Ф10 



 
62 

 

 

5)  Positive  moment Mu
(+) 

 = 4.5 KN.m. 

Mn = Mu / ф = 4.5/ 0.9 =5 KN.m. 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
5∗10−3

0.52∗ (0.286)2 =0.1175 MPa 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.1175 ∗20.6

420
 = 0.00029 

→As = 𝜌 * bE *d = 0.00029 * 520 *286 =41.75mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

           = 100mm
2
<  114.4mm

2
 ………….  Larger value is control. 

→Asmin = 114.4 mm
2
> Asreq =41.75mm

2
. 

∴ As = 114.4 mm
2
. 

2 Ф10 = 157mm
2
> Asreq = 114.4mm

2 
.  OK.                          *Note: 𝐴Ф10  = 78.5mm

2
.  

∴ Use 2 Ф10 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

157 * 420 = 0.85 * 24 * 520 * a     

     a = 6.22mm. 

𝑐 =
𝑎

𝛽1
 = 

6.22

0.85
 = 7.313 mm                     * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
286−7.313

7.313
 * 0.003 = 0.0114  >  0.005   ∴ф =0.9 OK 
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∴ Use 2 Ф10 

 

 

(4.6.2)Design of shear of rib (Rib 25) 

1) Vu  = 31.4 KN. 

ф Vc = ф * 
 𝑓𝑐

′

6
 * bw * d 

            = 0.75 * 
 24

6
 * 0.12 * 0.286 *10

3
  = 21.02KN. 

     1.1* ф Vc = 1.1 * 21.02 = 23.12 KN. 

 

→Check for items:- 

1-  Item 1 :  Vu  ≤  1.1
ф𝑉𝑐

2
 .  

                 31.4  ≤  
23.12

2
= 11.6…....Not satisfy  

2- Item 2 :1.1
ф𝑉𝑐

2
<  Vu  ≤  1.1ф Vc 

11.6  ≤  31.4  ≤  23.12…….Not  satisfy 

3- Item 3 :1.1ф Vc<  Vu  ≤ 1.1ф Vc + фVs min 

ф Vs min   ≥   
ф

16 
 𝑓𝑐

′  * bw * d = 
0.75

16
 24 * 0.5 *0.286 * 10

3
 =32.84  KN. 

                    ≥   
ф

3
 * bw * d =  

0.75

3
 * 0.5 * 0.286 * 10

3
 =35.75 KN……….Control. 

∴фVs min = 35.75KN. 

1.1фVc + фVs min = 23.12+ 35.75= 58.87 KN. 

1.1фVc<   Vu  ≤  1.1фVc + фVs min 

23.12<31.4≤  58.87……… satisfy.  

∴ Item (3) is satisfy  

Minimum shear reinforcement is required(𝐴𝑣) 

(
𝐴𝑣

𝑠
 )min     ≥   

1

16
∗  

 𝑓𝑐
′

𝑓𝑦𝑡
 * bw = 

1

16
∗  

 24

420
 *0.5 = 0.000364 

                ≥    
1

3
∗
𝑏𝑤

𝑓𝑦𝑡
  = 

1

3
∗

0.5

420
 = 0.000396…………….Control. 
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Try Ф8   (2 Legs): 

2∗50∗10−6

𝑆
  = 3.96*10

-4
   → S = 253mm  

S  ≤  
𝑑

2
 =  

286

2
 = 143 mm……..control 

    ≤  600 mm.                    

∴ Use Ф8@12.5Cm C/C . 

 

 

 

 

(4.7) Design of Beam  (Beam 38): 

 

Material :- 

concrete    B300                Fc' = 24 N/mm
2 

 

Reinforcement Steel         fy = 420 N/mm
2

 

 

Section :-  

         B =90cm 

         h =?! 

According to ACI-Code-318-08, the minimum thickness of nonprestressed beams or one way 

slabs unless deflections are computed as follow: 

hmin for one-end continuous =  L/18.5 

 =516/18.5 = 27.9cm. 

hmin for both-end continuous =  L/21 

 = 694/21 = 33.05cm. 

The controller beam total depth is 33.05cm. 

→Select Total depth of beam h= 32cm. 

According to atir software, there is no deflection for the section 90cm*32cm 
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Geometry                                                                                                   units: meter, cm 

 

 

 

 

 

 

 

   

 

 

 

Figure (4-8) : Beam  Geometry 
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Figure (4-9) : Load of Beam (A0-B8) 

 

 

 

 

 

 

 

Figure (4-10) : Moment Envelop for Beam (A0-B8) 

 

 

 

 

 

 

 

Figure (4-11) : Shear Envelop for Beam. 
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4.7.1 Design of flexure:- 

 

→Mumax = 281.6 KN.m . 

bw = 90 Cm.  ,  h = 32 Cm. 

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

    = 320– 40 – 8 –
16

2
= 264 mm. 

Cmax = 
3

7
 * d = 

3

7
 *264 = 113.143mm. 

amax = 𝛽1* Cmax = 0.85 * 113.143= 96.3172mm.       *Note: 𝑓𝑐
′  = 24 MPa < 28 MPa→𝛽1 = 0.85 

Mnmax = 0.85 *  𝑓𝑐
′  * b * a * (d - 

𝑎

2
 ) 

           = 0.85 * 24 * 0.9 * 0.096* ( 0.264 – 
0.09632

2
  ) * 10

3 

           = 380.7 KN.m .  

ф=0.65+
3

250 *(0.004-0.002) = 0.82 

→фMnmax = 0.82 * 380.7= 312.2 KN.m .                 * Note: 𝜖s = 0.004 → ф = 0.82 

→фMnmax = 312.2 KN.m >  Mu =281.6 KN.m . 

∴ Singly reinforced concrete section. 

 

4.7.1.1 Design of Positive moment:- 

 

1) Maximum positive  moment Mu
(+) 

 = 267.7 KN.m . 

фMnmax = 367.65KN.m > Mu = 267.7 KN.m → Singly reinforced concrete section 

Mn = Mu /ф= 267.7/ 0.9 = 297.45 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
267.7∗10−3

0.9∗ (0.264 )2 = 4.267MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗4.267∗20.6

420
 = 0.0115 
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→As = 𝜌 * bw *d = 0.0115* 900 *264 = 2740mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
<792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 2740mm

2
. 

∴ As =2740mm
2
. 

# 0f Ф18 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

2740

254
 = 10.78→ # of bars =11bars. 

∴ Use 11Ф18   → As = 11* 254 = 2794 mm
2
> Asreq = 2740 mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

2794 * 420 = 0.85 * 24 * 900 * a     

     a = 63.92mm. 

𝑐 =
𝑎

𝛽1
 = 

63.92

0.85
=75.19mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−75.19

75.19
 * 0.003 = 0.0075>  0.005   ∴ф =0.9 OK. 

∴ Use 11Ф18 

. 

2)Positive moment Mu
(+) 

 = 106.3 KN.m. 

фMnmax = 367.65KN.m > Mu = 106.3KN.m → Singly reinforced concrete section 

Mn = Mu /ф= 106.3/ 0.9 =118.11 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
118.11∗10−3

0.9∗ (0.264 )2 = 1.883MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 
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   = 
1

20.6
 1 −   1 −

2∗1.883∗20.6

420
 = 0.00472 

→As = 𝜌 * bw *d = 0.00472* 900 *264 =1123.34 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1123.34mm

2
. 

∴ As =1123.34mm
2
. 

# 0f Ф16 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1123 .34

201
 = 5.6→ # of bars =6 bars. 

∴ Use 6Ф16   → As =6* 201 =1206 mm
2
> Asreq = 1123.34 mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1206 * 420 = 0.85 * 24 * 900 * a     

     a = 27.59mm. 

𝑐 =
𝑎

𝛽1
 = 

65.68

0.85
 =32.46mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−32.46

32.46
 * 0.003 = 0.02>  0.005   ∴ф =0.9 OK. 

∴ Use 6Ф16 

 

3) Positive moment Mu
(+) 

 = 149.7 

фMnmax = 367.65KN.m > Mu = 149.7KN.m → Singly reinforced concrete section 

Mn = Mu /ф= 149.7/ 0.9 =166.33 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
166.33∗10−3

0.9∗ (0.264 )2 = 2.652MPa. 
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𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.652∗20.6

420
 = 0.0068 

→As = 𝜌 * bw *d = 0.0068* 900 *264 =1613 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1613 mm

2
. 

∴ As =1613 mm
2
. 

# 0f Ф14 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1613

154
 = 10.5→ # of bars =11 bars. 

∴ Use 11Ф14   → As =11* 154=1694 mm
2
> Asreq = 1613mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1694 * 420 = 0.85 * 24 * 900 * a     

     a =38.75mm. 

𝑐 =
𝑎

𝛽1
 = 

38.75

0.85
 =45.6mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−45.6

45.6
 * 0.003 = 0.014>  0.005   ∴ф =0.9 OK. 

∴ Use 11Ф14 

 

 

4) Positive moment Mu
(+) 

 = 118.8 KN.m 

фMnmax = 367.65KN.m  > Mu =118.8 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =118.8/ 0.9 =132 KN.m . 



 
71 

 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
132∗10−3

0.9∗ (0.264 )2 =2.104MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.104∗20.6

420
 = 0.0053 

→As = 𝜌 * bw *d = 0.0053* 900 *264 =1260 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1260 mm

2
. 

∴ As =1260 mm
2
. 

# 0f Ф18= 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1260

254
 = 4.96→ # of bars =5 bars. 

∴ Use 5Ф18   → As =5* 254=1270mm
2
> Asreq = 1260mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1270 * 420 = 0.85 * 24 * 900 * a     

     a =29.05mm. 

𝑐 =
𝑎

𝛽1
 = 

29.05

0.85
 =34.2mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−34.2

34.2
 * 0.003 = 0.02>  0.005   ∴ф =0.9 OK. 

∴ Use 5Ф18 

 

5) Positive moment Mu
(+) 

 = 126 KN.m 
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фMnmax=367.65 KN.m  > Mu =126 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =126/ 0.9 =140 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
140∗10−3

0.9∗ (0.264 )2 =2.232MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.232∗20.6

420
 = 0.00564 

→As = 𝜌 * bw *d = 0.00564* 900 *264 =1341 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1341 mm

2
. 

∴ As =1341 mm
2
. 

# 0f Ф16= 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1341

201
 = 6.7→ # of bars =7 bars. 

∴ Use 7Ф16   → As =7* 201=1407mm
2
> Asreq = 1341mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1407 * 420 = 0.85 * 24 * 900 * a     

     a =32.18mm. 

𝑐 =
𝑎

𝛽1
 = 

32.18

0.85
 =37.8mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−37.8

37.8
 * 0.003 = 0.018 >  0.005   ∴ф =0.9 OK. 

∴ Use 7Ф16 
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6) Positive moment Mu
(+) 

 = 131.4 KN.m 

фMnmax=367.65 KN.m  > Mu =131.4 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =131.4/ 0.9 =146 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
146∗10−3

0.9∗ (0.264 )2 =2.33MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.095∗20.6

420
 = 0.006 

→As = 𝜌 * bw *d = 0.006* 900 *264 =1401 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1401 mm

2
. 

∴ As =1253 mm
2
. 

# 0f Ф18= 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1401

254
 = 5.5→ # of bars =6 bars. 

∴ Use 6Ф18  → As =6* 254=1524mm
2
> Asreq = 1253mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1524 * 420 = 0.85 * 24 * 900 * a     

     a =34.86mm. 

𝑐 =
𝑎

𝛽1
 = 

34.68

0.85
 =41.02mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 



 
74 

 

     = 
264−41.02

41.02
 * 0.003 = 0.016>  0.005   ∴ф =0.9 OK. 

∴ Use 6Ф18 

 

7) Positive moment Mu
(+) 

 = 106.6 KN.m 

фMnmax=367.65KN.m  > Mu =106.6 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =106.6/ 0.9 =118.44 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
118.44∗10−3

0.9∗ (0.264 )2 =1.89MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗1.89∗20.6

420
 = 0.0047 

→As = 𝜌 * bw *d = 0.0047* 900 *264 =1123 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1123 mm

2
. 

∴ As =1123 mm
2
. 

# 0f Ф16= 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎 𝑟
 = 

1123

201
 = 5.6→ # of bars =6 bars. 

∴ Use 6Ф16  → As =6* 201=1206mm
2
> Asreq = 1123mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1206 * 420 = 0.85 * 24 * 900 * a     

     a =27.59mm 
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𝑐 =
𝑎

𝛽1
 = 

27.59

0.85
 =32.46mm                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−32.46

32.64
 * 0.003 = 0.02>  0.005   ∴ф =0.9 OK. 

∴ Use 6Ф16 

 

8) Positive moment Mu
(+) 

 = 215.5 KN.m 

фMnmax367.65 KN.m  > Mu =215.5 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =215.5/ 0.9 =239.44KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

 

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
239.44∗10−3

0.9∗ (0.264 )2 =3.82MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗3.82∗20.6

420
 = 0.010 

→As = 𝜌 * bw *d = 0.010* 900 *264 =2412 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 2412 mm

2
. 

∴ As =2412 mm
2
. 

# 0f Ф18= 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

2412

254
 = 9.5→ # of bars =10 bars. 

∴ Use 10Ф18  → As =10* 254=2540mm
2
 = Asreq = 2412mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   
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       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

2540 * 420 = 0.85 * 24 * 900 * a     

     a =58.104 

𝑐 =
𝑎

𝛽1
 = 

58.104

0.85
 =68.36mm                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−68.63

68.63
 * 0.003 = 0.0085>  0.005   ∴ф =0.9 OK. 

∴ Use 10Ф18 

 

9) Positive moment Mu
(+) 

 = 1.55 KN.m 

фMnmax= 367.65KN.m  > Mu =1.55KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =1.55/ 0.9 =1.72KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
1.72∗10−3

0.9∗ (0.264 )2 =0.0275MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.0275 ∗20.6

420
 = 0.000065 

→As = 𝜌 * bw *d = 0.000065* 900 *264 =15.54 mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
>Asreq = 15.54 mm

2
. 

∴ As =792 mm
2
. 

# 0f Ф16= 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

792

201
 = 3.94→ # of bars =4 bars. 

∴ Use 4Ф16  → As =4* 201=804mm
2
> Asreq = 792mm

2
 .  
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→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

804 * 420 = 0.85 * 24 * 900 * a     

     a =18.34 

𝑐 =
𝑎

𝛽1
 = 

18.34

0.85
 =21.64mm               * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−21.64

21.64
 * 0.003 = 0.033>  0.005   ∴ф =0.9 OK. 

∴ Use 4Ф16 

 

 

 

4.7.1.2 Design of negative  moment:-  

 

1) Maximum negative moment Mu
(-) 

 = 281.6 KN.m . 

фMnmax = 367.65KN.m  > Mu = 281.6KN.m → Singly reinforced concrete section. 

Mn = Mu /ф = 281.6/ 0.9 = 312.89KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
312.89∗10−3

0.9∗ (0.264 )2 = 4.99MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗4.99∗20.6

420
 = 0.0138 

→As = 𝜌 * bw *d = 0.0138* 900 *264 = 3292mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 



 
78 

 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 3292mm

2
. 

∴ As =3292 mm
2
. 

# 0f Ф18 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

3292

254
 = 12.96→ # of bars =13bars. 

∴ Use 13Ф18   → As = 13* 254 = 3302mm
2
> Asreq = 3292 mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

3302* 420 = 0.85 * 24 * 900 * a     

     a =75.54. 

𝑐 =
𝑎

𝛽1
 = 

75.54

0.85
 =88.87mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−88.87

88.87
 * 0.003 = 0.0059>  0.005   ∴ф =0.9 OK. 

∴ Use 13Ф18 

 

 

2) Negative moment Mu
(-) 

 =259.7KN.m . 

фMnmax = 367.65KN.m  > Mu = 259.7KN.m → Singly reinforced concrete section. 

Mn = Mu /ф = 259.7/ 0.9=288.56 KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

 

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
288.56∗10−3

0.9∗ (0.264 )2 = 4.6MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗4.6∗20.6

420
 = 0.0138 
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→As = 𝜌 * bw *d = 0.0125* 900 *264 = 2990mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 2990mm

2
. 

∴ As =2990 mm
2
. 

# 0f Ф18 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

2990

254
 = 11.8→ # of bars =12bars. 

∴ Use 12Ф18   → As = 12* 254 = 2998mm
2
> Asreq = 2990 mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

2998* 420 = 0.85 * 24 * 900 * a     

     a =65.58 

𝑐 =
𝑎

𝛽1
 = 

65.58

0.85
 =80.68mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−80.68

80.68
 * 0.003 = 0.0068>  0.005   ∴ф =0.9 OK. 

∴ Use 12Ф18 

 

3) Negative moment Mu
(-) 

 =104.7KN.m . 

фMnmax = 367.65KN.m  > Mu = 104.7KN.m → Singly reinforced concrete section. 

Mn = Mu /ф = 104.7/ 0.9= 116.33KN.m . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

 

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
116.33∗10−3

0.9∗ (0.264 )2 = 1.855MPa. 
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𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗1.855∗20.6

420
 = 0.0046 

→As = 𝜌 * bw *d = 0.0046* 900 *264 = 1102mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1102mm

2
. 

∴ As =1102 mm
2
. 

# 0f Ф16 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1102

201
 = 5.5→ # of bars =6bars. 

∴ Use 6Ф16   → As =6* 201= 1206mm
2
> Asreq = 1102 mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

  1206* 420 = 0.85 * 24 * 900 * a     

     a =27.59 

𝑐 =
𝑎

𝛽1
 = 

27.59

0.85
 =32.46mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−32.46

32.46
 * 0.003 = 0.021>  0.005   ∴ф =0.9 OK. 

∴ Use 6Ф16 

 

4) Negative moment Mu
(-) 

 =170.3 KN.m . 

фMnmax = 367.65KN.m  > Mu = 170.3KN.m → Singly reinforced concrete section. 

Mn = Mu /ф = 170.3/ 0.9= 189.22.m . 
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𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
189.22∗10−3

0.9∗ (0.264 )2 = 3.02MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗3.02∗20.6

420
 = 0.0078 

→As = 𝜌 * bw *d = 0.0078* 900 *264 = 1856mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1856mm

2
. 

∴ As =1856 mm
2
. 

# 0f Ф16 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1856

201
 = 9.3→ # of bars =10bars. 

∴ Use 10Ф16   → As =10* 201= 2010mm
2
> Asreq = 1856 mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

2010* 420 = 0.85 * 24 * 900 * a     

     a =46 

𝑐 =
𝑎

𝛽1
 = 

46

0.85
 =54.12                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−54.12

54.12
 * 0.003 = 0.012>  0.005   ∴ф =0.9 OK. 

∴ Use 10Ф16 

) Negative moment Mu
(-) 

 =147.8 KN.m5 

фMnmax = 367.65KN.m  > Mu = 147.8 KN.m → Singly reinforced concrete section. 
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Mn = Mu /ф =147.8 / 0.9= 164.22 KNm . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
164.22∗10−3

0.9∗ (0.264 )2=2.62MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.62∗20.6

420
 = 0.0067 

→As = 𝜌 * bw *d = 0.0067* 900 *264 = 1591mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1591mm

2
. 

∴ As =1591 mm
2
. 

# 0f Ф16 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1591

201
 = 7.9→ # of bars =8bars. 

∴ Use 8Ф16   → As =8* 201= 1608mm
2
> Asreq = 1591mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

1608* 420 = 0.85 * 24 * 900 * a     

     a =36.78 

𝑐 =
𝑎

𝛽1
 = 

36.78

0.85
 =43.28                     * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−43.28

43.28
 * 0.003 = 0.0153>  0.005   ∴ф =0.9 OK. 

∴ Use 8Ф16 

) Negative moment Mu
(-) 

 =159.7 KN.m6 
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фMnmax = 367.65KN.m  > Mu = 159.7KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =159.7/ 0.9= 177.44KNm . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
177.44∗10−3

0.9∗ (0.264 )2 =2.83MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.83∗20.6

420
 = 0.0073 

→As = 𝜌 * bw *d = 0.0073* 900 *264 = 1730mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1730mm

2
. 

∴ As =1730 mm
2
. 

# 0f Ф18 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1730

254
 = 6.8→ # of bars =7bars. 

∴ Use 7Ф18   → As =7* 254= 1778mm
2
> Asreq = 1730mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

 1778* 420 = 0.85 * 24 * 900 * a     

     a =40.67 

𝑐 =
𝑎

𝛽1
 = 

40.67

0.85
 =47.85                    * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−47.85

47.85
 * 0.003 = 0.0135>  0.005   ∴ф =0.9 OK. 

∴ Use 7Ф18 
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) Negative moment Mu
(-) 

 =142.7 KN.m7 

фMnmax = 367.65KN.m  > Mu = 142.7 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =142.7/ 0.9= 158.56KNm . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
158.56∗10−3

0.9∗ (0.264 )2 =2.53MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗2.53∗20.6

420
 = 0.0065 

→As = 𝜌 * bw *d = 0.0065* 900 *264 = 1532mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 1532mm

2
. 

∴ As =1532 mm
2
. 

# 0f Ф16 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

1532

201
 = 7.6→ # of bars =8 bars. 

∴ Use 8Ф16   → As =8* 201= 1608mm
2
> Asreq = 1532mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

 1608* 420 = 0.85 * 24 * 900 * a     

     a =36.78 

𝑐 =
𝑎

𝛽1
 = 

36.78

0.85
 =43.27                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 
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     = 
264−43.27

43.27
 * 0.003 = 0.0153>  0.005   ∴ф =0.9 OK. 

∴ Use 8Ф16 

 

) Negative moment Mu
(-) 

 =208.3KN.m8 

фMnmax = 367.65KN.m  > Mu = 208.3 KN.m → Singly reinforced concrete section. 

Mn = Mu /ф =208.3/ 0.9= 231.44 KNm . 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
231.44∗10−3

0.9∗ (0.264 )2 =3.69MPa. 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗3.69∗20.6

420
 = 0.00977 

→As = 𝜌 * bw *d = 0.00977* 900 *264 = 2321mm
2
. 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

           = 
 24

4∗420
∗ 900 ∗ 264 ≥  

1.4

420
∗ 900 ∗ 264 

            = 692.86mm
2
< 792 mm

2
 ………….  Larger value is control. 

→Asmin = 792 mm
2
< Asreq = 2321mm

2
. 

∴ As =2321 mm
2
. 

# 0f Ф16 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

2321

201
 = 11.55→ # of bars =12bars. 

∴ Use 12Ф16   → As =12* 201= 2412mm
2
> Asreq = 2312mm

2
 .  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

       Tension = Compression   

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

2412* 420 = 0.85 * 24 * 900 * a     

     a =55.2 
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𝑐 =
𝑎

𝛽1
 = 

55.2

0.85
 =65                    * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

     = 
264−65

65
 * 0.003 = 0.0092>  0.005   ∴ф =0.9 OK. 

∴ Use 12Ф16 

 

 

(4.7.2) Design of shear:- 

 

Maximum Vu = 269 KN . 

фVc = ф * 
 𝑓𝑐

′

6
 * bw * d  

            = 0.75 * 
 24

6
 * 0.9 * 0.264 * 10

3
 = 145.5KN.  

→ Check For dimensions:- 

фVc + (  
2

3
 * ф *  𝑓𝑐′   * bw * d)  = 145.5 + (  

2

3
 * 0.75 * 24  * 0.9  * 0.264 * 10

3
 ) 

                                                    = 145.5+ 582= 727.5KN > Vu =269 KN. 

∴ Dimension is big enough. 

→ Check For items:- 

1-  Item 1 :  Vu  ≤   
ф𝑉𝑐

2
 .  

269 ≤  
145.5

2
= 72.75…....Not satisfy.  

2- Item 2 :
ф𝑉𝑐

2
<  Vu  ≤   ф Vc 

72.75<269≤ 145.5…….Not satisfy. 

3- Item 3 :ф Vc<  Vu  ≤   ф Vc + фVs min 

ф Vs min   ≥   
ф

16 
 𝑓𝑐′  * bw * d = 

0.75

16
 24 * 0.9*0.264 * 10

3
 = 54.56KN. 

                    ≥   
ф

3
 * bw * d =  

0.75

3
 * 0.9* 0.264* 10

3
 = 59.4KN……….Control. 

∴фVs min = 59.4KN. 

фVc + фVs min = 145.5+ 59.4= 205KN. 
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фVc<   Vu  ≤  фVc + фVs min 

145.5<269≤  205………. Not satisfy.  

4- Item 4 :фVc + фVs min<  Vu  ≤  фVc + ( 
ф

3
  *  𝑓𝑐′   * bw * d ) 

145.5+ 59.4<269 ≤ 145.5+ (
0.75

3
  * 24  * 0.9 * 0.264 *10

3
 )  

205<269≤  436.5…………. Satisfy. 

 

∴ Item (4) is satisfy → ( 
𝑨𝒗

𝑺
 ) = 

𝑽𝒔

( 𝒇𝒚𝒕∗ 𝒅 )
  . 

  Vs = (  
𝑉𝑢

ф
 - Vc ) 

       = (
269

0.75
 –194) = 164.7KN.                    *Note: Vc = 

145 .5

0.75
 = 194 KN. 

Try Ф10(2 Legs)  = 2 * 79  = 158 mm
2
 . 

2∗79∗10−6

S
 = 

164.7 ∗  10−3

( 420 ∗0.264  )
→ s = 0.166 m =106 mm .…….. control 

 s ≤   
𝑑

2
 = 

264

2
 =132 mm. 

    ≤ 600 mm.  

∴ s = 106 mm < smax = 132 mm  Ok. 

∴ Use Ф10 @ 10 Cm C/C. 
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(4.8)Design of two way ribbed slab(C2) :- 

 

 

Figure (4-15) : two way ribbed slab(RS1) 

Nominal Total Dead Load = 3.135 KN 

DL=3.263/0.52*0.52 =11.6 kN/m
2
 

WuD=1.2×11.6=13.92 kN/m
2 

WuL =1.6 5 = 8 kN/m
2 

Wu=13.92+8= 21.92 kN/m
2 

 

(4.8.1)Design of  positive moment :- 

 

According to ACI-code: 

Ca.LL = 0.035                  Ca.dl=0.025        

Cb.LL=0.024                    Cb.dl=0.019                                                                                                                  

 

Ma positive(DL) =( 0.025*13.92*7.852 *0.52)= 11.15 KN. m/rib 

Ma positive(LL)=( 0.035*8*7.85 *0.52 = 9 KN. m/rib 

 Ma positive(D+L)=11.15+9=20.15KN. m/rib 

 

 

Mb positive(DL) = 0.019*13.92*8.952 *0.52= 11 KN. m/rib 

Mb positive(LL)= 0.024*8*8.95 *0.52 = 8  KN. m/rib 

 Mb positive(D+L)=11+8= 19KN. m/rib 

 

 short direction: 
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 Mu = 20.15 KN . m    

 

d=320-  20 -16 =284 

 

Mn = Mu /ф = 20.15/ 0.9 = 22.4 KN.m 

 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6 𝐾𝑛  = 

𝑀𝑛

𝑏∗𝑑2  = 
22.4∗10−3

0.52∗ (0.286)2 =0.53 MPa 

 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.53∗20.6

420
 = 0.001278 

. 

→As = 𝜌 * bE *d = 0.001278* 520 *286 = 190.06 mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

 

           = 100.1 mm
2
<  114.4  mm

2
 ………….  Larger value is control. 

 

→Asmin = 114.4 mm
2
< Asreq = 190.06 mm

2
. 

 

∴ As = 190.06 mm
2
. 

 

 2 Ф12 = 226 mm
2
> Asreq = 190.06 mm

2 
.  OK.                       *Note: 𝐴Ф12  = 113 mm

2 

. 

∴ Use 2 Ф12 

 

 

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

 

       Tension = Compression  

 

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

 

    226 * 420 = 0.85 * 24 *520 * a   

       a = 8.95 mm. 
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𝑐 =
𝑎

𝛽1
 = 

8.95

0.85
 = 10.53 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

 

     = 
286−10.53

10.53
 * 0.003 = 0.078  >  0.005   ∴ф =0.9 OK 

 

 

 

 

 

 Long direction: 

 

 Mu = 19 KN . m    

 

d=320-20-16= 286mm 

 

Mn = Mu /ф = 19/ 0.9 = 21.1 KN.m 

 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

 

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
21.1∗10−3

0.52∗ (0.286)2 =0.565MPa 

 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗0.565∗20.6

420
 = 0.00136 

. 

→As = 𝜌 * bw *d = 0.00136* 520 *286 = 203 mm
2

 

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝐸 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

 

           = 100.1mm
2
<  114.4 mm

2
 ………….  Larger value is control. 

 

→Asmin = 114.4 mm
2
< Asreq = 203mm

2
. 
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∴ As = 203 mm
2
. 

 

 2 Ф12 = 226 mm
2
> Asreq = 203 mm

2 
.  OK.                       *Note: 𝐴Ф12  = 113mm

2 

. 

∴ Use 2 Ф12  

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

 

       Tension = Compression  

 

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

 

   226 * 420 = 0.85 * 24 *520 * a   

 

     a = 8.95 mm. 

 

𝑐 =
𝑎

𝛽1
 = 

8.95

0.85
 = 10.53 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

 

     = 
286−10.53

10.53
 * 0.003 = 0.078>  0.005   ∴ф =0.9 OK 

 

 

(4.8.2)Design of  negative moment :- 

 

According to ACI-code: 

Ca.neg = 0.043               

 

 Ma negative (D+L)=0.043*21.92*7.852 *0.52=30.2 KN. m/rib 

 

 

Negative moment at discontinuous edges =(1/3)*positive moment\ 

 

Ma negative ((discontinuous)=(1/3)*20.15= 6.72 KN. m/rib 

 

 short direction: 

 

 Mu = -30.2 KN . m    
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d=320-20-16=286 mm 

 

Mn = Mu /ф = 30.2/ 0.9 =33.6 KN.m 

 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

 

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
33.6∗10−3

0.12∗ (0.286)2 =3.42 MPa 

 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗3.42∗20.6

420
 = 0.00898 

. 

→As = 𝜌 * bE *d = 0.00898* 120 *286 = 308.2 mm
2
.  

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

 

           = 
 24

4∗420
∗ 120 ∗ 286 ≥  

1.4

420
∗ 120 ∗ 286 

 

           = 100.1mm
2
<  114.4 mm

2
 ………….  Larger value is control. 

 

→Asmin = 114.4 mm
2
< Asreq = 308.2 mm

2
. 

 

∴ As = 308.2 mm
2
. 

 

 2 Ф16 = 402 mm
2
> Asreq = 308.2 mm

2 
.  OK.                       *Note: 𝐴Ф16  = 201 mm

2 

. 

∴ Use 2 Ф16 

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 

 

       Tension = Compression  

 

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

 

    402 * 420 = 0.85 * 24 *120 * a   

       a =68.97 mm. 

 

𝑐 =
𝑎

𝛽1
 = 

68.97

0.85
 = 81.1 mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 
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𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

 

     = 
286−81.1

81.1
 * 0.003 = 0.00758 >  0.005   ∴ф =0.9 OK 

 

 

 Mu = -6.72 KN . m    

 

d=320-20-16= 286mm 

 

Mn = Mu /ф =6.72/ 0.9 = 7.47 KN.m 

 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′ = 

420

0.85∗24
 = 20.6  

 

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
7.47∗10−3

0.12∗ (0.286)2 =0.76 MPa 

 

 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

 
 

 

   = 
1

20.6
 1 −   1 −

2∗0.76∗20.6

420
 = 0.001846 

. 

→As = 𝜌 * bw*d = 0. 001846* 120 *286 = 63.4 mm
2 

 
 

 

𝐴𝑠𝑚𝑖𝑛 =  
 𝑓𝑐

′

4 (𝑓𝑦 )
∗ 𝑏𝑤 ∗ 𝑑  ≥  

1.4

𝑓𝑦
∗ 𝑏𝑤 ∗ 𝑑   …………(ACI-10.5.1) 

 

           = 
 24

4∗420
∗ 120 ∗ 286  ≥  

1.4

420
∗ 120 ∗ 286 

 

           = 100.1 mm
2
< 114.4 mm

2
 ………….  Larger value is control. 

 

→Asmin = 114.4 mm
2
> Asreq = 63.4 mm

2
. 

 

∴ As = 114.4 mm
2
. 
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 2 Ф10 = 157 mm
2
> Asreq = 114.4 mm

2 
.  OK.                       *Note: 𝐴Ф10  = 78.5 mm

2 

. 

∴ Use 2 Ф10 

 

→ Check for strain:- (𝜺𝒔 ≥ 𝟎.𝟎𝟎𝟓) 
 

 

       Tension = Compression  

 

       As * fy  = 0.85 * 𝑓𝑐
′  * b * a 

 

   157 * 420 = 0.85 * 24 *120 * a   

 

     a = 26.94 mm. 

 

𝑐 =
𝑎

𝛽1
 = 

26.94

0.85
 = 31.7mm.                       * Note: 𝑓𝑐

′  = 24 MPa< 28 MPa→ 𝛽1 = 0.85 

 

𝜀𝑠 =
𝑑−𝑐

𝑐
 * 0.003 

 

 

     = 
286−31.7

31.7
 * 0.003 = 0.024 >  0.005   ∴ф =0.9 OK 
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(4.9) Design of One way solid slab :-عقدة بيت الدرج 

 

 

Material:-         

concrete    B300                  Fc' = 24 N/mm
2 

 

 Reinforcement Steel           fy = 420 N/mm
2
 

 

Section :-  

L/20 = 3.65/20 = 0.19 m 

(Control)  

 

Select h = 25cm 

 

 

load calculations 

Live Load and Snow Load :- 

                              Water Tanks + Snow =10 KN/m
2 

 

Dead Load :- 

Weight Of Solid            =0.25*25=6.25 KN /m
2
 

 

d= 250-20-(12/2)=224 

 
 

Figure (4-12) : section in one way solid 
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Figure (4-13) : Load of one way solid 

 

Figure (4-14) : Shear and Moment Envelop for one way solid 

 Design of shear: 

Vu = 35.9  KN . 

6

**' dbf
Vc

wc
 

 

KNVc 56.136
6

223.0*1*24*75.0


 
Vu = 35.9  KN >   Ø.Vc = 136.56  KN. 

>>>>No shear Reinforcement is required. So the depth of the stair is…… OK. 

 

 Design of positive moment. 

Mu=39.6 KN 
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m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.6 

Rn = 
2*

/

db

Mu 
= 

2

3

)224.0(*1

9.0/10*6.39 

= 0.88Mpa 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
6.20

1 (1 - 
420

)6.20)(88.0(2
1 ) = 0.0022 

ρ=0.0022 

Asreq = 0.0022*(1000) *(224) = 493  2mm /m.  

Asmin = 0.0018 * 1000 * 250 = 450  mm² 

Asreq =493>Asmin =450  2mm  

 

Note AФ12 = 113 mm² 

# 0f Ф12 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

493

113
 = 4.4 → Spacing(S) = 

1

4.4
 = 0.23m = 230  mm 

≤ 380 (
280

𝑓𝑠
) – 2.5 * Cc 

   = 380 * ( 
280
2

3
𝑓𝑦

 ) – 2.5* 20  

      = 380 * ( 
280

2

3
∗ 420

 ) – 2.5 * 20  

       = 330 mm……….S=300…….control 

                                                 ≤ 3 * h = 3* 250 = 750 mm. 

                                                 ≤ 450 mm. 

S=23 mm < Smax =300 mm 

 

∴Use Ф12 @ 20 Cm  

 

 Check for Tension steel yielding:- 

Tension = compression 

As * fy = 0.85 *
cf * b * a 
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9.0005.0046.0

046.0003.0*
8.13

8.13224

8.13
85.0

7.11

7.11

*1000*24*85.0420*565

1




















s

s

mm
a

c

mma

a

 

 

 

 Shrinkage &temperature reinforcement(use Ф10 ) 
Asmin = 0.0018 * 1000 * 250 = 450  mm² 

# 0f Ф12 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

450

113
 = 3.98 → Spacing(S) = 

1

3.98
 = 0.251 m =251 mm. 

S≤ 5 * h = 5* 250 = 1250 mm. 

  S≤ 450 mm………..controled 

S=251 mm<Smax =450 mm 

 

Use  Ф 12 @ 20 cm  in other direction 
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(4 .10)  Design of Column:- 

 

 Design column(C7) : 

 4.10.1 Load Calculation: 

KNp

KNp

reqn

u

7.5787
65.0

3762

3762





 
%6.1 gUse   

 

 

  27.0

)24*85.0420(*016.024*85.0*8.07.5787

)'85.0('*85.0*8.0

2mAg

Ag

fcfygfcAgPn





 

    0.27m² = Ag with m 6.00.45 Use   

 

 4.10.2 Check Slenderness Effect: 

 

 In 0.6 m-Dirction 

 

Lu: Actual unsupported (unbraced) length.  

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

R: radius of gyration = 0.3 h =  

Lu = 4.0  m 

M1/M2 =1 

K=1 , According to ACI 318-2002 (10.10.6.3) The effective length factor, k, shall be permitted to 

be taken as 1.0. 

 

dirctionminColoumnshort

ACI
M

M

r

klu

..6.0

2222
6.03.0

0.41

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

1
1234










 

 

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

1
1234  ACI

M

M

r

klu

I

A



 
100 

 

 

 In 0.45  m-Dirction 

 

Lu: Actual unsupported (unbraced) length.  

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

R: radius of gyration = 0.3 h =  

Lu = 4.0  m 

M1/M2 =1 

 

 

 

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

1.0. 

dirctionminColoumnlong

ACI
M

M

r

klu

45.0

226.29
45.03.0

0.41

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

1
1234










 

2

4
33

.5.25
665.01

00456.015.232704.0

00456.0
12

45.06.0

12

665.0
3762

)2083(*2.12.1

15.23270244750'4750

)]1510.(05318......[..........
1

4.0

mMNEI

m
hb

I

Pu

DL

MpafcE

EqACI
IE

EI

g

d

c

d

gc




























.7.15
)0.40.1(

5.2514.3

)1310.(05318................
)(

2

2

2

2

MNP

EqACI
KLu

EI
P

c

cr










 

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

1
1234  ACI

M

M

r

klu

I

A
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147.1

1570075.0

3762
1

1

)1210.(05318...............0.1

75.0
1

)4.6.10.10(05318.......1

)1610.(05318............
2

1
4.06.0


























ns

c

ns EqACI

P

Pu

Cm

ACItoAccordingCm

EqACI
M

M
Cm





 

0165.0

02.2
1000

145

45.0*6.0

3762

0931.0
45.0

042.0

042.047.10285.0

0285.05.2845003.01503.015

min

min











g

g

n

ns

Ksi
A

P

DiagramnInteractioFrom

h

e

ee

mmmhe







 

2016

`44504506000165.0 2





use

mmAA gs




 

 

 

 Design of the Reinforcement: 

 

 

cmselect

cmleastspacing

cmdspacing

cmdspacing

t

b

25@

45.dim.

480.14848

0.320.21616







 

 

16 db (longitudonal bar diameter).......................ACI - 7.10.5.2

48dt (tie bar diameter).

Least dimension.

S

S

S
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(4.11)Stair Design: 

 

L=0.25+3.3+0.85=4.4 m 

ℎ𝑚𝑖𝑛 =4.4/20=0.22 m 

𝑡𝑎𝑘𝑒 ℎ = 25 𝑐𝑚 

Tan angle = 16.5/30 --- angle=28.8 

 

(4.11.1)  Load calculation:- 

 

 Flight dead load: 

 Tiles   = 23*0.03*((0.33+0.165)/0.3)*1 = 1.2 KN/m. 

 Mortar                  =22*0.03*((0.3+0.165)/0.3)*1= 1.1 KN/ m.  

 Plaster                   = (22*0.02*1)/ (Cos 28.8) = 0.6 KN/ m. 

 Steps = 25*((0.165*0.3)/(2*0.3))*1= 2.1 KN/ m. 

 Slab                       = 25*0.25*1/ Cos 28.8= 7.2 KN/ m. 

 

Total dead load(flight)           = 12.2KN/ m. 

 

 landing dead load: 

 Tiles   = 23*0.03*1 = 0.7 KN/m. 

 Mortar               =22*0.03*1= 0.7 KN/ m.  

 sand                  = 17*0.07*1 = 1.2 KN/ m. 

 Slab                  =25*0.25*1=6.3KN/ m. 

 plaster               = 22*0.02*1= 0.5 KN/ m. 

 

Total dead load(landing)           = 9.4KN/ m. 

 

 

 Live load:- 

Live load for stairs =3 KN/ m
2
. 

 

 Factored load 

For flight =1.2*12.2+1.6*3 = 19.5 KN/ m. 

For landing=1.2*9.4+1.6*3=16.1  KN/ m. 
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(4.11.2)Design of  Flight:- 

 

(4.11.2.1)Design of shear: 

Assume Ø 14 for main reinforcement 

d =250-20-(14/2)= 223 mm 

Vu = 36.5*cos28.8=32  KN . 

6

**' dbf
Vc

wc
   

KNVc 56.136
6

223.0*1*24*75.0
  

Vu = 32  KN >   Ø.Vc = 136.56  KN .  

>>>>No shear Reinforcement is required. So the depth of the stair is…… OK. 

 

 
Figure(4-21) : Envelope Shear and moment Diagram of Flight 

 

 

(4.11.2.2)  Design of Bending: 

Mu=43.2KN.m 

Mn = Mu /ф = 43.2/ 0.9 = 48 KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′  = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
48∗10−3

1∗ (0.223)2 = .97MPa 
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𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

𝜌 = 
1

20.6
 1 −   1 −

2∗0.97∗20.6

420
 = 0.0024 

→As = 𝜌 * bw *d = 0.0024 * 1000 *223 = 536 mm
2
. ………..control 

 

→Asmin = 0.0018*1000*250= 450 mm
2
. 

∴ As = 892 mm
2
. 

# 0f Ф14 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

536

154
 = 3.5 → Spacing(S) =100/3.5 = 0.286 m = 286 mm. 

  ≤ 380 (
280

𝑓𝑠
) – 2.5 * Cc 

  = 380 * ( 
280
2

3
𝑓𝑦

 ) – 2.5* 20 

   =330mm. ………..controlled. 

   ≤ 3 * h = 3* 250 = 750 mm 

   ≤ 450 mm. 

∴Use Ф14 @ 20 Cm. 

 

Temperature and shrinkage reinforcement: 

As=0.0018*b*h 

         =0.0018*1000*250=450 mm
2

 

∴Use Ф14 @30 Cm. 

Check for step: 

 ≤5 * h = 5* 250 = 1250 mm  

 ≤ 450 mm. 

S=300<S max=450 mm 

 

- Check for strain: 

Tension = Compression 
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ok

mm
a

c

mma

a

abfcfyA

s

s

s














005.0033.0

003.0*
7.18

7.18223

7.18
85.0

9.15

9.15

*1000*24*85.0420*770

***85.0*

1

\






 

 

(4.11.3)Design of  Landing:- Dead, Live and Load from flight 

 

(4.11.3.1)Design of shear: 

Assume Ø 14 for main reinforcement 

d =250-20-(14/2)= 223 mm 

Vu = 66.2  KN . 

6

**' dbf
Vc

wc
   

KNVc 56.136
6

223.0*1*24*75.0
  

Vu = 66.2  KN >   Ø.Vc = 136.56  KN .  

>>>>No shear Reinforcement is required. So the depth of the stair is…… OK. 

 

 
Figure(4-22) : Envelope Shear and moment Diagram of Landing 
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(4.11.3.2)  Design of Bending: 

Mu=73 KN.m 

Mn = Mu /ф = 73/ 0.9 = 81.2KN.m 

𝑚 = 
𝑓𝑦

0.85 𝑓𝑐
′  = 

420

0.85∗24
 = 20.6  

𝐾𝑛  = 
𝑀𝑛

𝑏∗𝑑2  = 
81.2∗10−3

1∗ (0.223)2 = 1.6 MPa 

𝜌 = 
1

𝑚
(1 −   1 −

2∗𝐾𝑛 ∗𝑚

𝑓𝑦
 ) 

   = 
1

20.6
 1 −   1 −

2∗1.6∗20.6

420
 = 0.004 

→As = 𝜌 * bw *d = 0.004 * 1000 *223 = 892 mm
2
. ………..control 

 

→Asmin = 0.0018*1000*250= 450 mm
2
. 

∴ As = 892 mm
2
. 

# 0f Ф14 = 
𝐴𝑠𝑟𝑒𝑞

𝐴𝑏𝑎𝑟
 = 

892

154
 = 5.8 → Spacing(S) =100/5.8 = 0.17 m = 170 mm. 

  ≤ 380 (
280

𝑓𝑠
) – 2.5 * Cc 

  = 380 * ( 
280
2

3
𝑓𝑦

 ) – 2.5* 20 

   =330mm. ………..controlled. 

   ≤ 3 * h = 3* 250 = 750 mm 

   ≤ 450 mm. 

∴Use Ф14 @ 15 Cm. 

Temperature and shrinkage reinforcement: 

As=0.0018*b*h 

         =0.0018*1000*250=450 mm
2

 

∴Use Ф14 @30 Cm. 

Check for step: 

 ≤5 * h = 5* 250 = 1250 mm  

 ≤ 450 mm. 

S=300<S max=450 mm 
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- Check for strain: 

Tension = Compression 

ok

mm
a

c

mma

a

abfcfyA

s

s

s














005.0028.0

003.0*
7.21

7.21223

7.21
85.0

4.18

4.18

*1000*24*85.0420*892

***85.0*

1

\
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(4.12)  Design of  Isolated footing(F7):- 

 

 

Once the ultimate column or load is determined, the proper footing can be designed. The 

following subsections describe the analysis and design of footing (F7) . 

 
Fig. (4-16) Geometry of Footing (F7) 

 

(4.12.1 ) Load Calculation:- 

 

Factored load Pu = 3762 KN  (Load from column (C7) 

Soil weight = 18 KN/m
2
 

Column dimentions =45*60 cm  

Allowable soil pressure = 400  KN/m
2 

 

(4.12.2) Design of Footing Area:- 

 

Allowable net soil pressure = 400-18*0.75-0.75*25=367.75 KN/m²                                  

Area (A) = Total Weight / Soil Pressure 

              = 3000 KN / 367.75 KN/m²                                  

              = 8.10 m
2

 

Try 2.85 * 2.85   Area = 10.12 m
2
 

Select Foot Geometry 2.85m * 2.85m 
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For the design of the reinforced concrete member factored load  

must be used : 

Pu = 3762 KN 

Pnet (factored) = Pu/ Area = 3762/10.12 = 371.8 KN/m
2 

 

(4.12.3) Determine the Depth of Footing Based on Shear Strength:- 

 

Assume h = 75cm ….. d = 750-50-20 = 680 mm 

 

 Check for One Way Shear Strength 

OKVuVc

KNVc

KNVu

KNVu



















 78.118610680.085.224
6

75.0

53.471

53.47185.2*8.371680.03.0
2

85.2

3

 
 select h = 75 cm ….. d =680 mm 

 

 Check for Two Way shear Action (Punching). 

 

The punching shear strength is the smallest value of the following equations: 

dbfV oc

c

c
















2

1
6

1
..  

dbf
db

V oc

o

s

c












 2

/12

1
..


  

dbfV occ




3

1
..   

Where: 

33.1
45.0

6.0

)(

)(


bWidthColumn

aLengthColumn
C  

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

      =2(0.45+0.680)+2(0.6+0.680)= 4.82 m. 

s  = 40              for interior column  

kNdbfV oc

c

C 3.502510*680.0*82.4*24*
33.1

2
1*

6

75.02
1

6

1
.. 3 
























  



 
110 

 

kNdbf
db

V oc

o

s

C 33.767010*680.0*82.4*24*2
82.4

680.0*40
*

12

75.0
2

/12

1
.. 3 
























  

kNdbfV ocC 2.401410*680.0*82.4*24*
3

75.0

3

1
.. 3 


  ….  control 

kNVu 2.24828.371*))68.06.0(*)68.045.0(()85.2*85.2(   

Vu=2482.2< ФVc =4014.2………………OK 

 

(4.12.4) Design for Bending Moment in both direction. 

 

d =750-50-(20/2)=690 mm
  

Mu =371.8 *2.85*1.125*(1.125/2) = 670.5 KN 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Rn = 
2*

/

db

Mu 
= 

2

3

)690.0(*85.2

9.0/10*5.670 

= 0.56 N/mm
2
 

 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)56.0)(6.20(2
1 ) = 0.00135 

Asreq = 0.00135* (2850)* (690) = 2659 2mm  

Asreq =2659 2mm  

0018.0min   

sA min = 0.0018 (2850) (750) = 3847.5 mm
2
control 

 

# of bars = As/ As bar = 3847.5/154 = 26 bars 

 Note AФ14 = 154 mm² 

 s≤3h=3*750=2250 mm 

 s≤450 mm 

 

s=
2850−50∗2−26∗14

25
=100 mm……………control 

take S=10cm 

Use 26Ф 14 @10cm   in both direction 
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4.13 Design of Strip footing. 

 
Fig. (4.24)location of Strip footing . 

4.13.1 Load Calculation :  

H (slab) = 0.32m 

H ( المدة) = 0.10m 

Weight of wall (D.L.) = height* Thickness * 1m wide * γc    = 20* 0.3 * 25 = 150 KN/m 

From plaster D.L =2*(0.03* 4* 23) = 5.52 KN/m2 

mknLD /52.15552.5150.   

Total W= 155.52  = 155.52 KN/m                                                                           

Allowable soil pressure = 400 KN/m² 

Assume footing thickness is 0.25 m. 
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mB

m
qall

Pn
A

40.0

23888.0
400

52.155





 

Take B=80 cm . 

Pu = 1.4*155.52 = 217.73 KN/m 

Assume  h=30 cm    

216.272
80.01

73.217
Km

xA

Pu
qu 

 

 

Uc

wc

u

VV

kn

xdbfcxV

knV

mmd

mmh

















66.131

10215.0100024
6

1
75.0..

6

1
75.0

53.916.272215.015.04.01

2151075300

300

3/

 

  So No Shear Reinforcement 

 

 

 

 

 

 
Mpa

db

Mn
Kn

mkn
M

M

mknM

u

n

u

204.0
2151000

1045.9

*

/45.9
9.0

51.8

9.0

/51.8
2

25.0
125.016.272

2

6

2
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000489.0)
420

204.06.202
11(

6.20

1

)
2

11(
1

6.20
)24(85.0

420

85.0 ,













fy

mKn

m

f

f
m

c

y

 

 

 

A s (req) = 0.000489 (1000) (215) = 105.18 mm
2
 

A s min  for shrinkage and temperature: 

A s min =0.0018*b*h 

            =0.0018*1000*300=540 mm
2
 

 

 

4
1.113

450
#

450 2





barof

mmAsreq

 

Select Ф12 @25cm c/c with ASprov.452.4mm²/m.        
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4.14Design of Basement wall:  

 load calculation: 

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

fc         fy ϒs qall φ    surcharge 

27Mpa 400 Mpa 18 KN/m3     400 KN/m2    30 5KN/m2 

 

 

 

 

 

 

 

 

 

Fig (25 ):Section Of basement wall 

5.030sin1sin1  Ca ( Static Earth Pressure) 

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

hs = 
W

Ws
= 

18

5  = 0.278 m 

 

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

0.5 35.1  KN/m2     0.278 m    2.5  KN/m2 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig. (47):Static System 

 

 

 

 

Ps = 2.5 KN/m Pa = 35.1 KN/m 
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From Atir we have moment and shear envelop 

 

     Fig. (26.2) :Shear envelope diagram of basement wall. 

 

 

Fig. (26.1) :Moment envelope diagram of basement wall. 

 

 

 

 

Shear  

47.1 

-64. 

50.8 

-78.2 

Moments:   spans  1 to  1 

63.5 2.14 1.76 
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Design of Bending Moment 

Mu = +63.5 KN.m/m 

d = 300 – 75 - 20/2 = 215 mm 

2db

Mn
Rn


  

 

.5264.1
215*1000*9.0

10*5.63
2

6

MPaRn   

'85.0 fc

fy
m


  

43.17
2785.0

400



m  
















y

n

f

mR

m

2
11

1
 003952.0

400

5264.1*43.17*2
11

43.17

1















  

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

Use Φ 16@ 20 cm, 

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

- As.min for vertical bars:  

- 0.0015*b*h = 0.0015 *1000*300 = 450 mm
2
/m 

- 0.25 
 27

400
 *1000*250= 812 mm

2
/m. 
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- 
1.4

400
 *1000 *250 = 875 mm

2
/m. . . . . . . . CONTROL 

 

 

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

- For horizontal bars : 

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

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

- Check for shear  

KNVc

dbwfcVc

cmd

1.65.139215*1000*27*
6

1
*75.0.

**'*
6

1
*75.0.

2151075300











 

Vu= 64 KN < ϕVc= 139.65……..OK 

The thickness is enough  
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(4.15)Design of shear wall (Sh13): 

 

 Material :-         

                            concrete    B300                 Fc' = 24 N/mm
2 

 

                            Reinforcement Steel           fy = 420 N/mm
2
 

 

 Section :-              

t=25 cm .shear wall thickness 

Lw = 5.8  m .shear wall width 

 hw= 20  m   story height 

 

 

 
 

Figure(4-22) : Load from earth of Shear wall . 
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 Design:- 

 

 Design of the Horizontal reinforcement: 

 

Critical Section 

mKNM

KNV

mlwd

m
hw

controlm
lw

u

u

.154.4280)9.2*24.151(75.47181

86.947

64.48.58.08.0

10
2

20

2

9.2
2

8.5

2
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10

2

2

2

7.1420
8.54

64.40

4

10*64.425.024

0

44

136.94710*64.425.0
6

24

6

3

3

2

2

3

1

1

dh

l

V

M

hl

N
cfl

cf
V

KNV

NAssume

L

dNdbcf
V

KNV

db
cf

w

u

u

w

u
w

c

c

u

w

u
c

c

CV









































































 

 
KNV

applyWillV

c

c

u

u

73.231810
10

64.425.0

62.1

0248.5

2

24

062.1
2

8.5

86.947

154.4280

3

3

3











 






 

Control for 𝑉𝐶1=947.136 KN  

 

 𝑉𝐶1=0.75*947.136 = 710.35 KN < KNVu 86.947  
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okmmSmmS

controlmhS

m
l

S

mm

then

legstwoselect

controlh

KNV
V

V

dF

V

w

req

reqreq

Vh

Vhm

req

Vh

c

u

s

y

sVh

s

ss
A

s
A

s
A

s
A

...............750max250

............75.025.033

16.1
5

8.5

5

6.361625.0/226

625.0
226

........625.0

..........12.......

.......625.02500025.00025.0

.1624.0
4640420

1000*65.316

68.316135.947
75.0

86.947

2

2

2

2

2



























 
walltheofsidesbothincccmUse ...../25@12  
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Design of Vertical reinforcement: 

okcmScmS

mmS

mmhS

mm
l

S

controlmmS

hS

hS

hS
hS

A

l

h

w

Vn

Vn

vh

w

w

Vn

A

A

A

.............................45max201

4501

75025033

33.1933
3

5800

3

6.361
25.00025.0

101132

0025.0

0025.0
250250

1132

8.5

20
5.25.00025.0

0025.05.25.00025.0

1

1

6

1

1

1

1

2



















































































 

)(layers in twoent reinforcem  the/20@12 verticalForcccmUse  

 

 Design of Moment: 

The boundary elemant is required if C :- 

 

007.0/

/*600





hwnassume

hwn

Lw
C



  

mC 38.1
007.0*600

8.5
  

LwCCw  1.0  

mCw 8.08.51.038.1   

m
C

Cw 69.0
2

38.1

2
  

Select Cw = 0. 65m   

Asv
S

Lw
Ast 

1

 

252431132
25.0

8.5
mmAst   
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22

2

3

6

6

1

2.32511300065025008.0

08.0

2.3251
)65.08.5(420

9.0
1014.6329

)(

.14.63294.531954.11648

.4.5319

)0745.01(8.5420102.52435.09.0

)1(5.09.0

0745.0

420102.5243

25.08.52485.085.0
2

1

'85.0
2

1

mmAstmmAst

CwbAst

mm
CwLwfy

Mu

Ast

mKNMu

mKNMu

Mu

Lw

Z
LwfyAsMu

Lw

Z

fyAs

hLwfcLw

Z

MAX

MAX

Design















































 

Select 14Φ18 

with As = 14× 254 = 3556 mm
2
> Ast = 3251.2 mm

2
. 
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 الفصل الخامس

 النتائج و التوصيات

  5                                           

 

  النتائج 5-1

  التوصيات5-2
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  النتائج 5-1

تى انخشوج تزتذج هزا انثحث يٍ خلال , و انتعشف عهى يعطٍاته و خىاَثه , يٍ خلال هزا انتدىال فً هزا انثحث

 :- َتائح تتًثم فًٍا ٌهً 

ج لوهً قاب, تى فً هزا انقسى يٍ انعًم عهى انًششوع وضع حهىل أونٍح ستخضع نًزٌذ يٍ انذساسح - 1

.  نهتغٍٍش

 فً الاستخذاو فهى انًخططاخ انًعًاسٌح نه دوس كثٍش فً إٌداد انحهىل الإَشائٍح انًلائًح نُىع إٌ-2

. انًثُى 

 وفهى سىتحٌ انقذسج عهى انحم انٍذوي ضشوسٌح نهًصًى الإَشائً نهتأكٍذ عهى حم انثشايح انًحإ-3  

 . طشٌقح عًهها 

ورنك نٍتى تصًًٍها , ويع آنٍح عًهها  , وكٍفٍح انتعايم يعها, انتعشف عهى انعُاصش الإَشائٍح - 4  

 .تصًًٍا خٍذا ٌحقق الأياٌ و انقىج الإَشائٍح 

  التوصيات5-2 

 

ٌدة أٌ ٌكىٌ هُانك تُسٍق تٍٍ انًصًى انًعًاسي والإَشائً خلال عًهٍح انتصًٍى حتى ٌُتح يثُى  .1

. يتكايلالاً إَشائٍالاً ويعًاسٌالاً 

. ٌىصى تتُفٍز انًششوع حسة انًخططاخ انًشفقح تانًششوع تأقم تغٍٍشاخ يًكُح .2

ٌُصح تىخىد يهُذس يششف نلإششاف عهى انتُفٍز وأٌ ٌهتزو تانًخططاخ وانششوط نضًاٌ انتُفٍز  .3

 .الأفضم نهًششوع

 

إرا تثٍٍ أٌ قىج تحًم انتشتح أقم يٍ انقىج انتً تى تصًٍى انًششوع تُاءلاً عهٍها؛ فإَه ٌدة إعادج تصًٍى  .4

 .الأساساخ وفقالاً نهقًٍح اندذٌذج

 .تعذ انًشاخعح انشايهح نهًخططاخ انتُفٍزٌح فإٌ هزا انًششوع ٌعتثش خاهزالاً نهتُفٍز إَشائٍالاً ويعًاسٌالاً  .5

ٌدة استكًال انتصًٍى انكهشتائً و انًٍكاٍَكً نهًششوع قثم انًثاششج فً انتُفٍز لإدخال أي تعذٌلاخ  .6

 .يحتًهح عهٍه يٍ انُاحٍح الإَشائٍح
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 قائمة المصادر والمراجع

 

 .م1990، هجلس البناء الىطني الأردني، عواى، الأردى، كود الأحمال والقوىكىدات البناء الىطني الأردني،  .1

 . تلخيص وهلاحظات الأستار الوشرف .2

جوهىرية ، دار الكتب العالوية للنشر والتىزيع  ،الذليل الإنشائي لتصميم البلاطات الخرسانية، خليل إبراهين ، واكذ  .3

.  م 2001،هصر العربية 

4. BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE (ACI-

318M-02) AND COMMENTARY CODE  (ACI -318-08). 
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قــــــــلاحـــــالم  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
128 

 

 

Appendix  (A) 

Architectural Drawings 

 

 

This appendix is an attachment with this project 
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Appendix  (B) 

Structural Drawings 

 

 

This appendix is an attachment with this project 
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Appendix  (C) 



 
131 

 

  

 

MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR 

ONE-WAY SLABS UNLESS DEFLECTIONS ARE CALCULATED) 
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MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS) 

 

 

 

 

 

 

 

 

 

 

 



 
133 

 

 

 الاحمال الحية للارضيات والعقدات
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