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 فزَق اىؼَو

 

 

 

 

  خلاصت انًشروع

 

 " انًقترح إنشاؤه في فنذق سياحي نـِـ "انتصًيى الإنشائي 

 .انخهيم ةيذين 

 

 فرٌق انعًم       

 خضىر  حسين انصار                                  طافش حسين احًذ          

 نيروخ عىني طارق 

 و 0211 - جايعت بىنٍتكُك فهضطٍٍ

 

 إششاف

 عفٛبٌ انتشنو.
 



V 

 

 

انًششٔع فٙ ػًم  انتظًٛى الإَشبئٙ ندًٛغ انؼُبطش الإَشبئٛت انتٙ ٚستٕٚٓب ًٚكٍ تهخٛض ْذف 

 انًششٔع، يٍ انؼمذاث ٔخغٕس ٔأػًذة ٔأعبعبث ٔاندذساٌ ٔغٛشْب يٍ انؼُبطش الإَشبئٛت.

 

 

عبؼت طٕابك يتؼذدة الاعتخذاو ,فطببك انتغٕٚت ٚغتخذو ككشاج انًششٔع ػببسة ػٍ فُذق ٚتكٌٕ  يٍ    

نهغٛبساث اػبفت انٗ يب ٚستبخّ انفُذق يٍ خذيبث يثم بئش يبء, ٔغشفت كٓشببء ,ٔغشفت غغٛم  ,ايب انطٕابك 

انغتت الاخشٖ فتغتخذو كًسبل تدبسٚت ٔيطؼى ٔغشف َٕو ,َٔتٛدت نكبش زدى انفُذق ٔٔخٕد تُٕع فٙ شكهّ 

او إَاع يختهفت يٍ انؼُبطش الاَشبئٛت يثم تُٕع انؼمذاث فٙ انًبُٗ  ٔاعتخذاو اندغٕس انًتذنٛت فغٛتى اعتخذ

زتٗ تسًم الازًبل فٙ انًغبفبث انبؼٛذة بٍٛ الاػًذة ٔانتٙ عتغتخذو فٙ انًبُٗ نتدُب تؼطٛم انسشكت 

, ٔيب ًٚٛض ظى يؼًبسٚب,اػبفت نٕخٕد لبت يؼذَٛت تستبج  انٗ تظًٛى زتٗ ٚتى اخشاج انًبُٗ زغب يب ْٕ يظ

تظًًّٛ انًؼًبس٘ ػٍ غٛشِ ْٕ ٔخٕد تشاخغ ٔازذ  فٙ كم طببك ػهٗ الالم يًب ٚؼٛف ػهّٛ يظٓش 

 .يؼًبس٘ خبص بّ ٔٚدؼهّ اكثش طؼٕبّ يٍ انُبزّٛ الاَشبئّٛ 

 

بذًٍَٔٛ ػهٗ اسع تمذس يغبزتٓب الاخًبنّٛ    انخهٛمفٕٓ فٙ يذُٚت  نفُذقايب ببنُغبّ نهًكبٌ انز٘ عٛمبو ػهّٛ ا

. 
 

انكٕد الأسدَٙ نتسذٚذ الأزًبل انسٛت ,ٔنتسذٚذ أزًبل انضلاصل تى  وتى اعتخذااَّ  يٍ اندذٚش ببنزكشٔ           

انكٕد الأيشٚكٙ  ( ،أيب ببنُغبت نهتسهٛم الإَشبئٙ ٔتظًٛى انًمبطغ فمذ تى اعتخذاو(U.B.C- 97اعتخذاو 

(ACI_318- 02) , ٔلا بذ يٍ الإشبسة إنٗ اَّ تى الاػتًبد ػهٗ بؼغ انبشايح انسبعٕبٛت يثم

:Autocad2010ٔ7, Office2007, Sap2000   , Atir ٔ.غٛشْب 

 

 

 

َتًُٗ بؼذ إتًبو انًششٔع أٌ َكٌٕ لبدسٍٚ ػهٗ تمذٚى انتظًٛى الإَشبئٙ ندًٛغ انؼُبطش الإَشبئٛت          

 نهًبُٗ كبيلا.

 

 

 

ٔبؼذ تظًٛى ْزا انًششٔع ٔػًم كم يب تى ركشِ ٚتٕلغ أٌ َخهض إنٗ ػذد يٍ انُتبئح ٔانتٕلؼبث 

تسهٛم ٔتظًٛى خًٛغ انؼُبطش الإَشبئٛت ٔ تتًثم فٙ سبط انًؼهٕيبث انتٙ تى دساعتٓب فٙ انًغبلبث انًختهفت ، 

انتُفٛزٚت بشكم كبيم  ٔبٛبٌ تأثٛش كم ػُظش يٍ انؼُبطش ػهٗ اٜخش، ٔيٍ ثى ػًم انًخططبث الإَشبئٛت

 ٔيفظم نكم يُٓب
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        Objective of the project can be summarized in the structural design of all 

structural elements contained in the project, slabs, beams, columns and 

foundations, walls and other structural elements. 

 

          It is worth mentioning the code has been used to determine the Jordanian 

live loads, seismic loads and to determine the use of UBC-97)), As for the 

structural analysis and design of sections has been the use of the U.S. Code 

 (ACI_318-02), It must be pointed out that he was relying on some computer 

programs such as: Autocad2010, Office2007, Atir. 

 

         We hope after the completion of the project to be able to provide structural 

design for all structural elements of the building is complete. 

 

After designing this project and the work of what has been said is expected to 

conclude a number of results and projections is to link the information that has 

been studied in the courses different, and the analysis and design of all structural 

elements and the statement of the impact of each of the elements on the other, 

and then the work of structural plans of the Executive are Full and detailed for 

each. 

 

God grants success. 
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List of Abbreviations 

 

 Ac = area of concrete section resisting shear transfer. 

 As = area of non-prestressed tension reinforcement. 

 As ٓ= area of non-prestressed compression reinforcement. 

 Ag = gross area of section. 

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

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

 b = width of compression face of member. 

 bw = web width, or diameter of circular section. 

 Cc = compression resultant of concrete section. 

 Cs = compression resultant of compression steel.  

 DL = dead loads. 

 d = distance from extreme compression fiber to centroid of tension 

     reinforcement. 

 Ec = modulus of elasticity of concrete. 

 fc ٓ= compression strength of concrete .   

 fy = specified yield strength of non-prestressed reinforcement. 

 h = overall thickness of member. 

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

        measured face-to-face of supports in slabs without beams and face to   

        face of beam or other supports in other cases. 

     LL = live loads. 

     Lw = length of wall. 

     M = bending moment. 

     Mu = factored moment at section. 
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     Mn = nominal moment. 

     Pn = nominal axial load. 

     Pu = factored axial load 

     S = Spacing of shear 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.  

     W = width of beam or rib. 

     Wu = factored load per unit area. 

     Φ = strength reduction factor. 

    εc = compression strain of concrete = 0.003. 

    εs = strain of tension steel. 

    έs = strain of compression steel. 

    ρ  = ratio of steel area . 
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 : عامت مقدمت 1-9

 

يُز أٌ ٔخذ الإَغبٌ ػهٗ ْزِ انجغٛؽخ ْٕٔ ٚغؼٗ دٔيب ثدٓذ دؤٔة نٛحمك نُفغّ أفعم ظشٔف 

انحٛبح ٔانًؼٛشخ. ٔكبَذ َزبئح ْزِ اندٕٓد أشكبل انزؽٕس انحبصم فٙ كم يٛبدٍٚ انحٛبح انجششٚخ ٔيدبلارٓب ، 

 . انفُبدق ْزا انزؽٕس فٍ ثُبء يٍنؼًشاَٛخ ٔالإَشبئٛخ، فكبٌ ٔخبصخ انُٕاحٙ ا

 : عن المشروع نظرة عامت  1-2

يٍ عجؼخ ؼٕاثك يزؼذدح الاعزخذاو ,فؽبثك انزغٕٚخ ٚغزخذو ككشاج  انًششٔع ػجبسح ػٍ فُذق ٚزكٌٕ       

نهغٛبساد اظبفخ انٗ يب ٚحزبخّ انفُذق يٍ خذيبد يثم ثئش يبء, ٔغشفخ كٓشثبء ,ٔغشفخ غغٛم  ,ايب انؽٕاثك 

انغزخ الاخشٖ فزغزخذو كًحبل ردبسٚخ ٔيؽؼى ٔغشف َٕو ,َٔزٛدخ نكجش حدى انفُذق ٔٔخٕد رُٕع فٙ شكهّ 

عزخذاو إَاع يخزهفخ يٍ انؼُبصش الاَشبئٛخ يثم رُٕع انؼمذاد فٙ انًجُٗ  ٔاعزخذاو اندغٕس انًزذنٛخ فغٛزى ا

حزٗ رحًم الاحًبل فٙ انًغبفبد انجؼٛذح ثٍٛ الاػًذح ٔانزٙ عزغزخذو فٙ انًجُٗ نزدُت رؼؽٛم انحشكخ ,اظبفخ 

 ٕ يصصى يؼًبسٚب.نٕخٕد لجخ يؼذَٛخ رحزبج  انٗ رصًٛى حزٗ ٚزى اخشاج انًجُٗ حغت يب ْ

 : أسباب اختيار المشروع 1-3

  -:ًٛخ اخزٛبس انًششٔع ئنٗ ػذح أيٕسرؼٕد أْ 

صٚبدح انًؼشفخ نهُظى الإَشبئٛخ ، ٔ صش الإَشبئٛخ فٙ انًجبَٙاكزغبة انًٓبسح فٙ انزصًٛى نهؼُب .1

ٔكزنك اكزغبة انًؼشفخ انؼهًٛخ ٔانؼًهٛخ انًزجؼخ فٙ رصًٛى ٔرُفٛز انًشبسٚغ انًغزخذيخ ،

 الإَشبئٛخ ٔانزٙ عزٕاخُٓب ثؼذ انزخشج فٙ عٕق انؼًم ئٌ شبء الله. 

 ٔأػًذححٛث َدذ فّٛ ػمذاد خشعبَٛخ ثإَٔاػٓب  ٔرُٕػٓبرؼذد انؼُبصش الاَشبئّٛ فٙ انًجُٗ  .2

 بلاظبفخ نٕخٕد لجخ.ث خشعبَٛخ  ٔاندذساٌ انحبيهخ ٔخذساٌ انمص

رمذٚى ْزا انًششٔع ئنٗ دائشح انُٓذعخ انًذَٛخ ٔانًؼًبسٚخ فٙ كهٛخ انُٓذعخ ٔانزكُٕنٕخٛب فٙ  .3

خبيؼخ ثٕنٛزكُك فهغؽٍٛ لاعزٛفبء ششٔغ انزخشج ٔانحصٕل ػهٗ دسخخ انجكبنٕسٕٚط فٙ 

 انُٓذعخ انًذَٛخ نزخصص ُْذعخ انًجبَٙ.

 

 

 

 



[Pick the date]  المقدمت -الفصل الأول 

 

3 
 

 : أىداف المشروع  1-4

 -: انًششٔع ئنٗ لغًٍٛرُمغى أْذاف 

 -: أىداف معماريت .1

اٌ ٚزى اخشاج انًجُٗ ثبنشكم انهز٘ رى اػذادِ يٍ انًصًى انًؼًبس٘ ثحٛث ٚهجٙ اْذاف ثُبءِ يٍ دٌٔ 

 انزأثٛش ػهٗ انحشكخ ثذاخهّ  . 

 -: أىداف إنشائيت .2

ٔأػصبة رى ئػذاد انًخؽؽبد الإَشبئٛخ يٍ خغٕس  حٛث نهفُذق,ٛى الإَشبئٙ انزحهٛم ٔانزصً  -أ

 . ٔلا ٚإثش ػهٗ انؽبثغ انًؼًبس٘ انًصًى ، حشكخ انلا ٚإثش ػهٗ ٔٛز ٔأػًذح ٔأعبعبد... نٛكٌٕ خبْضا نهزُف

ئظٓبس انمٕح الإَشبئٛخ ػهٗ انزؼبيم يغ اندبَت انًؼًبس٘ نهًجُٗ ٔانًحبفظخ ػهٗ انؼُصش   -ة

 .  اندًبنٙ فٙ انًششٔع

 -:خطواث المشروع  1-5

ػًم انزصًٛى الإَشبئٙ انًزكبيم ٔئػذاد انًخؽؽبد انخبصخ ثكم ػُصش يٍ  انؼُبصش الإَشبئٛخ  .1

 نٛكٌٕ ْزا انًششٔع يزكبيلًا دٌٔ انزأثٛش ػهٗ انؽبثغ انًؼًبس٘ ٔانحشكخ داخم ْزا انًجُٗ. 

 رؽجٛك انًكزغجبد انُظشٚخ ػهٗ يذٖ انغُٕاد انذساعٛخ انًبظٛخ ٔيب أظفبِ انزذسٚت انًٛذاَٙ فٙ .2

 ػًم ْزا انزصًٛى ٔسثػ ْزِ انًؼهٕيبد يغ ثؼعٓب انجؼط.

  نهًششٔع. اكزغبة انًٓبسح فٙ انزؼبيم يغ ثشايح انحبعٕة انزٙ  رى اعزخذايٓب فٙ انزصًٛى الإَشبئٙ .3

 انزذسة ػهٗ كٛفٛخ انزُغٛك ثٍٛ انٕظٛفزٍٛ الإَشبئٛخ ٔ انًؼًبسٚخ نهؼُبصش انًخزهفخ انزٙ ٚزأنف يُٓب .4

 ًُشأ.ان

 

 -: المشروع نطاق   1-6

دساعخ انًخؽؽبد انًؼًبسٚخ ٔرنك نهزأكذ يٍ صحزٓب يٍ انُٕاحٙ انًؼًبسٚخ ٔرٕافمٓب يغ أْذاف     •

  .ؼذٚلاد انًؼًبسٚخ انلاصيخ ػهٛٓبانًششٔع يغ ئخشاء كبفخ انز

لأَغت نزٕصٚغ ْزِ انؼُبصش  كبلأػًذح ٔاندغٕس    نٛخ أاٜ دًغدساعخ انؼُبصش الإَشبئٛخ انًكَٕخ نهً •

ٔالأػصبة ثشكم لا ٚصؽذو يغ انزصًٛى انًؼًبس٘ انًٕظٕع ٔٚحمك اندبَت الالزصبد٘ ٔ ػبيم 

 . الأيبٌ

  رحهٛم انؼُبصش الإَشبئٛخ ٔالأحًبل انًإثشح ػهٛٓب ٔيٍ ثى رحذٚذ انُظبو الإَشبئٙ انًُبعت. •
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  رصًٛى انؼُبصش الإَشبئٛخ ثُبءا ػهٗ َزبئح انزحهٛم. •

  . ؼشٚك ثشايح انزصًٛى انًخزهفخانزأكذ يٍ صحخ انزصًٛى ٔرنك ػٍ  •

ئَدبص انًخؽؽبد انزُفٛزٚخ نهؼُبصش الإَشبئٛخ انزٙ رى رصًًٛٓب نٛخشج انًششٔع ثبنشكم انُٓبئٙ  •

 . انًزكبيم ٔانمبثم نهزُفٛز

  . ػشض انًششٔع نهًُبلشخ •

 : وصف المشروع 1-7

     زٙ ٚزعًُٓب، حٛث ٚمغ فٙ عزخ رُبعمذ يحزٕٚبد ْزا انًششٔع يغ انزغهغم انؼًهٙ نهخؽٕاد ان           

 -: كبٜرٙ فصٕل

 -: انفصم الأٔل .1

ٚحزٕ٘ ػهٗ يمذيخ ػٍ انًششٔع اشزًهذ ػهٗ  أعجبة اخزٛبس انًششٔع ، أْذافّ،            

 . ٔانخؽٕاد انًزجؼخ نؼًم انًششٔع

  -: انفصم انثبَٙ .2

ٚحزٕ٘ ػهٗ انٕصف انًؼًبس٘ نهًششٔع؛ يٍ حٛث انًٕلغ، انًغبحخ، ٔصف انٕاخٓبد            

 .   ...انخ ٔانؽٕاثك

 -:  انفصم انثبنث .3

 . رُبٔل ْزا انفصم انٕصف الإَشبئٙ نؼُبصش انًششٔع          

 -: انفصم انشاثغ .4

 . ٚحزٕ٘ ػهٗ ػًهٛبد انزحهٛم ٔ انزصًٛى نهؼُبصش الإَشبئٛخ نهًششٔع           

 -: انفصم انخبيظ .5

ًٔٚثم ْزا انفصم َمؽخ انُٓبٚخ ثًب ٚؼشظّ يٍ َزبئح ٔرٕصٛبد ٔانزٙ رؼزجش ٔنٛذح الأػًبل            

 . انزٙ رى انمٛبو ثٓب

 -: انفصم انغبدط .6

 لبئًخ ثبنًصبدس ٔ انًشاخغ انزٙ اعزخذيُبْب. ػهْٗزا انفصم ٚحزٕ٘          
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 -مقدمة  : 2-1

 

ٛغذ ٔنٛذح ْزا انؼصش؛ ثم ْٙ  يُز أٌ خهك الله رؼبنٗ الإَغبٌ انز٘ رؼزجش انؼًبسح أو انؼهٕو انُٓذعٛخ، ْٔٙ ن 

أؼهك انؼُبٌ نًٕاْجّ ٔ خٕاؼشِ، فبَزمم ثٓزِ انًٕاْت يٍ زٛبح انكٕٓف انٗ أفعم صٕسح يٍ صٕس انشفبْٛخ، يغزغلًا 

   يب ْٔجّ الله يٍ خًبل نٓزِ انؽجٛؼخ انخلاثخ.

     

رغزًذ ٔلٕدْب يًب ْٔجّ الله نهًؼًبس٘ يٍ يٕاْت اندًبل. ٔارا  ٔثٓزا أصجسذ انؼًبسح فٍ ٔيْٕجخ ٔأفكبس،  

كبٌ نكم فٍ أٔ ػهى ظٕاثػ ٔزذٔد ٚمف ػُذْب فبٌ انؼًبسح لا رخعغ لأ٘ زذ أٔ لٛذ، فٓٙ رزؤسخر يبثٍٛ انخٛبل 

انؼذٚذ يٍ  ٔانٕالغ؛ ٔانُزٛدخ لذ ركٌٕ أثُٛخ يزُبْٛخ انجغبؼخ ٔانصشازخ رثٛش فُٛب ثؼط انفعٕل سغى أَٓب لذ رخجئ نُب

  انًفبخآد ػُذيب َذخهٓب َٔزفبػم يغ رفبصٛهٓب.

ٔلذ ٚجذٔ انًجُٗ ثغٛؽبً يٍ انخبسج، ٔكؤَّ يفكك انٗ ػذح لؽغ ظخًخ دٌٔ انشؼٕس ثبلارصبل ثٍٛ ْزِ انمؽغ؛ 

كهٛبً  يغ أَٓب فٙ زمٛمخ الأيش يزصهخ ٔيزشاثؽخ ػجش ػذح فشاغبد ٔخغٕس. ٔلذ ٚؼزًذ انًجُٗ فٙ رشكٛجزّ انُٓذعٛخ اػزًبداً

ػهٗ شكم ُْذعٙ يُزظى كٕزذح يزكشسح فٙ كم أخضاء انًجُٗ، ٔاٌ كبَذ أزٛبَبً رسّشف ٔرمؽغ نزخشج ثزشكٛجخ ثصشٚخ 

 لا رٕزٙ ثبسرجبؼٓب ثبنشكم انًُزظى.

 

اٌ ػًهٛخ انزصًٛى لأ٘ يُشؤ أٔ يجُٗ رزى ػجش ػذح يشازم ززٗ ٚزى اَدبصِ ػهٗ أكًم ٔخّ، رجذأ أٔلا ثًشزهخ 

بس٘ زٛث ٚزى فٙ ْزِ انًشزهخ رسذٚذ شكم انًُشؤ ٔٚئخز ثؼٍٛ الاػزجبس رسمٛك انٕظبئف ٔانًزؽهجبد انزصًٛى انًؼً

انًخزهفخ انزٙ يٍ أخهٓب عٛزى اَشبء ْزا انًجُٗ، زٛث ٚدش٘ رٕصٚغ أٔنٙ نًشافمّ، ثٓذف رسمٛك انفشاغبد ٔالأثؼبد 

ب دساعخ الإَبسح ٔانزٕٓٚخ ٔانسشكخ ٔانزُمم ٔغٛشْب انًؽهٕثخ ٔرسذٚذ يٕالغ الأػًذح ٔانًسبٔس، ٔرزى فٙ ْزِ انؼًهٛخ أٚع

 يٍ انًزؽهجبد انٕظٛفٛخ.

 

ٔثؼذ الاَزٓبء يٍ يشزهخ انزصًٛى انًؼًبس٘ ٔاخشاخٓب ثصٕسرٓب انُٓبئٛخ رجذأ ػًهٛخ انزصًٛى الإَشبئٙ انزٙ 

ػهٛٓب ٔانزٙ ٚزى َمهٓب ػجش رٓذف انٗ رسذٚذ أثؼبد انؼُبصش الإَشبئٛخ ٔخصبئصٓب اػزًبدا ػهٗ الأزًبل انًخزهفخ انٕالؼخ 

 ْزِ انؼُبصش انٗ الأعبعبد ٔيٍ ثى انٗ انزشثخ.

 

 

 

 

 

 

 



[Pick the date]  انىصف انمعماري –انفصم انثاوي 

 

 

9 

 

 

 -نمحة عامة عه انمشروع : 2-2

 

يٍ ػُبصش انغٛبزٛخ انزٙ نٓب دٔس فؼبل فٙ اثشاص انًلاير انثمبفٛخ ٔاندزًبػٛخ أعبعٛبً ػُصشثبػزجبسْب انفُبدق 

  ٗ انًدزًؼبد الاخشٖ .ٔانغٛبعخ ٔانذُٚٛخ  نهًدزًغ َٔمم ْزِ انًلاير ان

 

 ب اٌ ٚكٌٕ يٕظٕػب نًششٔع رخشخُب.اخزشَٔاًْٛخ  انفُبدق نذػى انغٛبزّ   نهغٛبزّ انكجٛشح  الأًْٛخٔثغجت ْزِ       

  - مىقع انمشروع : 2-3

          

خ يذُٚخ انخهٛم ،خُٕة انعفخ انغشثٛ فٙ،  فٙ سأط اندٕسِانًٕلغ انًمزشذ نهًششٔع ْٕ خضء يمزؽغ يٍ اسض 

  .و ػٍ عؽر انجسش8::،فهغؽٍٛ. ٔرمغ لؽؼخ الأسض ػهٗ ْعجخ خجهٛخ رشرفغ 
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 (  انًٕلغ-32شكم)

 3122اراس36انًصذس ; رصٕٚش فشٚك انؼًم 

 

 

 
 

 

 - وأهمية انمىقع : أسباب 2-4

 

  د انزخؽٛؽٛخ ْٕٔ ثبنُظش انٗ يٕلغ انًششٔع فبَُب َدذ اَّ يُبعت  فًٍ خلال ْزا انزصًٛى َدذ زم انًشكلا       

 .يُبعت خذا لالبيخ يثم ْزا انًجُٗ انسٕٛ٘ 

 اَشبإِ انخبنٛخ فٙ انًُؽمخ انًمزشذ ػهٛٓب انًغبزخٚعب ْٕ ٔخٕد ٔيٍ دٔاػٙ اخزٛبسَب نٓزا انًٕلغ أ

 كًب ٔاٌ انًُبزٙ انًُبخٛخ ٔانجٛئٛخ يلائًخ فبٌ انشًظ ٔالإظبءح يلائًخ ، ٔانزٕٓٚخ يًزبصح ندًٛغ انفؼبنٛبد .
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 : انمىقع انعام 

 

 ( ; صٕسِ نهًٕلغ انؼبو .3-3انشكم )
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 :دراسة عىاصر انمشروع  2-5 

 

 يتكىن انمشروع مه سبع طىابق وهي :     

 طابق انتسىيه :     

 ,ٔخضاٌ يبء ,ٔغشفخ كٓشثبء ,ٔغشفخ رذفئخ ٔغشفخ غغٛم .يشكجّ  46ٚزكٌٕ يٍ يٕلف عٛبساد ٚزغغ ل

 

 ( ; صٕسِ نًغمػ انزغٕٚخ.4-3انشكم )

 

     

 

 

 

 

 انطابق الأرضي :   

لغى الاعزمجبل , ٔ يسلاد ردبسٚخ , ٔ لبػخ اَزظبس , ٔ ٔزذِ صسٛخ , ٔيخضٌ يزصم ثًؽجخ انًؽؼى ٚزكٌٕ يٍ  

 ثٕاعؽخ دسج ٔيصؼذ كٓشثبئٙ انًٕخٕد فٙ انؽبثك انز٘ ٚهّٛ .
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 ( ; صٕسِ نهًغمػ الأسظٙ .5-3انشكم )

 

 

 : ولانطابق الأ

ٗ يؽؼى ٚزكٌٕ يٍ يؽجخ ٔلبػخ ؼؼبو ًٚزبص انًؽؼى  ثبرٛصبنّ ثًذخم سئٛظ يُفصم ػٍ ثبلٙ ٚسزٕ٘ انؽبثك الأٔل ػه

 انفُذق ,كًب ٚسزٕ٘ أٚعب ػهٗ ػذد يٍ انًسلاد انزدبسٚخ .

 

 ( ; صٕسِ نًغمػ انؽبثك الأٔل .6-3انشكم )
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 :نثاوي انطابق ا

يبكٍ يًب ٚعٛف انًغّ انًؼًبسٚخ انخبصخ ثبنًجُٗ , كًب ٚسزٕ٘ ْزا ثٕخٕد رشاخغ فٙ ثؼط الأًٚزبص ْزا انؽبثك 

ٔٔزذح صسٛخ نكم خُبذ ٔٔخٕد يُؽمخ اعزشازخ , ٔغشف خذيّ انؽبثك ػهٗ الأخُسخ انفُذلٛخ انًزكَّٕ يٍ غشف َٕو 

 زكشاس نكم يٍ انؽبثك انثبنث ٔانشاثغ ٔانخبيظ يغ ٔخٕد رشاخغ فٙ كم ؼبثك . ٔيُّ ٚجذأ ان

 

 ( ; صٕسِ نًغمػ انؽبثك انثبَٙ  .7-3انشكم )
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 ( ; صٕسِ نًغمػ انؽبثك انثبنث  .8-3انشكم )

 

 

 

 

 ( ; صٕسِ نًغمػ انؽبثك انشاثغ .9-3انشكم )
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 ( ; صٕسِ نًغمػ انؽبثك اانخبيظ  .10-3انشكم )

 

 انىىاحي انمعمارية: 2-6

 

 : انحركة

 خٕ٘ ػهٗ إَاع يزؼذدح يٍ انًصبػذ يُٓب انًصبػذ انكٓشثبئّٛ ٚسزيصًى ثشكم ٚغٓم فّٛ انسشكخ , زٛث اَ فُذق ان      

 . انًكشٕفخ ٔانًصبػذ انكٓشثبئٛخ انًغهمخ ٔالأدساج انًزؼذدح فٙ كم ؼبثك نزغٓٛم انسشكخ 

 

 

 -حركة انشمس وانرياح : 

رٕخّٛ انًجُٗ اٌ دساعخ زشكخ انشًظ ٔانشٚبذ يٍ انؼٕايم انًًٓخ فٙ رسهٛم انًجُٗ، فبنشًظ ؼبلخ يشغٕة فٛٓب، ٔ     

ردبِ انشًظ يغ زًبٚزّ يٍ انغؽٕع انٕالغ ػهّٛ يٍ انًُؽمخ انغشثٛخ ْٙ ٔعٛهخ َبخسخ فٙ انسصٕل ػهٗ أكجش لذس 

 يًكٍ يٍ انؽبلخ انشًغٛخ فٙ أٚبو انجشد،ٔانزمهٛم يٍ كًٛخ انؽبلخ انًغزٓهكخ نهزذفئخ. 

   

هٗ خذساٌ انًجُٗ، ٔثبنزبنٙ ػهٗ انٓٛكم الإَشبئٙ نّ نهشٚبذ رؤثٛش كجٛش ػهٗ انًجبَٙ، فٓٙ رؼذ زًم أفمٙ ٚئثش ػ     

فٛدت يشاػبح رؤثٛش انشٚبذ ٔانشًظ ػهٗ انًجُٗ نٛزى رصًًّٛ ثشكم ٚهجٙ ششٔغ انزصًٛى انًزؼهمخ ثبنزٕٓٚخ ٔالإظبءح 

 انؽجٛؼٛخ. 
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 انىاجهات:  2-7

 

 

 :  انشمانيةانىاجهة  -1

 

 انشًبنٛخ;( ; انٕاخٓخ 11-3انشكم )

انًؼًبس٘ فٙ رُٕع انكزم انًؼًبسٚخ  راد انًُبعٛت انًزفبٔرخ انُبشئخ يٍ  الإثذاعردذ انشًبنٛخ انٕاخٓخ   نٗاػُذ انُظش     

 ؼبثغ خًبنٙ نهٕاخٓخ . أظبفذ، ٔانزٙ  الأخضاءانزشاخغ فٙ 

رؼؽٙ  خٛخٔ انمجخ انضخبخٛخ ٔانٕاخٓبد انضخب، ٔٔخٕد انُٕافز انكجٛشح  ٔأنٕآَبانسدش انًغزخذيخ   إَٔاعكًب ٔرزُٕع   

 نهفُذق .ٔرئيٍ انزٕٓٚخ انًُبعجخ ٔالاظبءح انكبفٛخ  ٔالإثذاعؼبثغ ثبنفخبيخ 
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 :انجىىبيه انىاجهة  2- 

 

 اندُٕثٛخ .( ; انٕاخٓخ 12-3انشكم )

 

 ٔانزُٕع ٗ ٔفٙ  انزٕصٚغ انًُزظى  نهُٕافزٚزدهٗ  اندًبل انًؼًبس٘ فٙ ْزِ انٕاخٓخ  انُبرح ػٍ انزشاخغ فٙ اخضاء انًجُ

كًب ٚظٓش فٛٓب ؼبثك انزغٕٚخ ٔثؼط يلايسّ  ,ٔاظٓبس انمجخ ٔشكم انزصُٕٚخ ,فٙ أزدبو ٔأشكبل انٕاخٓبد انضخبخٛخ

  انخبصخ , ٔاظٓبس زشكخ انًشكجبد .
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 :انشرقية انىاجهة  -3

 

 انششلٛخ .( ; انٕاخٓخ 24-3انشكم )

 انخبصخ ثّ . ٔانًغّ انًؼًبسٚخٚظٓش خبَت  انًذخم انشئٛظ نهفُذق  خفٙ ْزِ انٕاخٓ
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2: 

 

 

 : انغربية انىاجهة  -4

 

 

 ( ; انٕاخّٓ انغشثٛخ.25-3انشكم )

 

يٍ زٛث انسدى انكهٙ نهٕاخٓخ ثغجت انزًبثم انسدًٙ نهًجُٗ يٍ اندٓزيٍٛ ييغ    ْزِ انٕاخٓخ يشبثٓخ نهٕاخٓخ انششلٛخ      

 . يلازظخ انزشاخغ انًٕخٕد فٕق يُغٕة انًؽؼى , ٔاظٓبس انشكم انذائش٘ نهًجُٗ
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 انفصم انثانث

 ئيانوصف الإنشا                                    

 

 انًقذيه . 3-1 .1

 

 انهذف ين انتصًيى الإنشائي. 3-2  .2

 

 يراحم انتصًيى الإنشائي. 3- 3 .3

 

 عت عهى انًبنى.قالأحًال انوا 3-4 .4

 

 الاختباراث انعًهيت. 3-5 .5

 

 .انعناصر الإنشائيت انًكونت نهًبنى 3-6 .6

 

                                              . برايج انحاسوب انتي تى استخذايه 3-7  ..77
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 -: يقذيت 3-1

ندراسةح انؼُارةز الإَشةائيح     الإَشائيتؼد دراسح انًشزٔع يٍ انُاحيح انًؼًاريح لاتد يٍ الاَتقال نهجاَة          

ٔٔرةةآا ٔرةةاا د,يقةةاي حيةةا يةةتى دراسةةح  ثيؼةةح اعحًةةال انًوةةهيح ػهةةا انًثُةةا ٔريايةةح انتؼايةةم يؼٓةةا نه ةةزٔ     

 ٔيزاػي انجاَة الا,تصادي نهًشزٔع . اعياٌيهثي جًيغ يتيهثاخ  إَشائيتتصًيى 

انًُاسةثح نهًشةزٔع انًةزاد إَشةامِ ٔيزاػةاج ,اتهيةح        الإَشةائيح اختيار انؼُارةز   الإَشائيرًا يتيهة انتصًيى 

 تُايذْا ػها أرض انٕا,غ تحيا يكٌٕ انًثُا آيٍي َٔحافظ ػها انتصاييى انًؼًاريح. 

 

 -انهذف ين انتصًيى الإنشائي: 3-2

الإَشائي ػًهيح يتكايهح تؼتًةد ػهةا تؼعةٓا انةثؼط حيةا تهثةي يجًٕػةح يةٍ اعْةدال ٔانؼٕايةم           انتصًيى 

 -انتاني:اعْدال ْي ػها انُحٕ  ِيُّي ْٔذَٓا ان زٔ  تًُشأ يحقق انٓدل انًزجٕ انتي يٍ شأ

 ( : حيا يكٌٕ انًثُا آيٍ في جًيغ اعحٕال ٔيقأو نهتغيزاخ انيثيؼيح انً تهاح.(Safetyاعياٌ -1

 ٌ نهًُشأ تأ,م تكهاح ا,تصاديح.أْي تحقيق ارثز ,در يٍ اعي (:(Economicalالا,تصاديحٔانتكهاح   -2

(: تجُةةة أي خهةةم فةةي انًُشةةأ رٕجةةٕد تؼةةط انتشةةققاخ     (Serviceabilityظةةًاٌ راةةالاج الاسةةت داو    -3

 ٔتؼط إَٔاع انٓثٕغ انتي يٍ شأَٓا أٌ تعايق يوت ديي انًثُا .

 انحااظ ػها انتصًيى انًؼًاري نهًُشأ -4

 

 -يراحم انتصًيى الإنشائي: 3-3

 إنٗ يشؽهزٍٛ سئٛغٛزٍٛ: الإَشبئٙ يشاؽم انزصًٛىًٚكٍ رقغٛى 

ْٔٙ انذساعخ الأٔنٛخ نهًششٔع يٍ ؽٛش طجٛؼخ انًششٔع ٔؽغًّ, ثبلإظابةخ نهٓاى انًشاشٔع ياٍ       -:الأنٗ انًشؽهخ  .2

عًٛغ عٕاَجّ انًخزههخ , ٔرؾذٚذ يٕاد انجُبء انزٙ عٕف ٚزى اػزًبدْاب نهًشاشٔع, صاى ػًام انزؾبنٛام الإَشابئٛخ الأعبعاٛخ        

 ٔنٛخ انًزٕعؼخ يُّ.نٓزا انُظبو , ٔالأثؼبد الأ

انًشؽهخ انضبَٛخ: رزًضم ةٙ انزصًٛى الإَشبئٙ نكم عضء يٍ أعضاء انًُشأ , ثشكم يهصام ٔدعٛاو ٔةقابل نهُظابو الإَشابئٙ       .8

انز٘ رىّ اخزٛبسِ ٔػًم انزهبصٛم الإَشبئٛخ انلاصيخ نّ يٍ ؽٛاش سعاى انًغابعلأ الأةقٛاخ ٔانقتبػابد انشأعاٛخ ٔرهبصاٛم        

 رهشٚذ ؽذٚذ انزغهٛؼ.

 

 

 



 انوصف الإنشائي -انفصم انثانث  -كبٌَٕ انضب8002َٙ-انضبَٙكبٌَٕ 

 

88 
 

 -الأزمبل: 3-4   

  -إَٔاع يخزههخ ْٔٙ كًب ٚهٙ: إنٗانزٙ ٚزؼشض نٓب انًجُٗ  الأؽًبلرقغى 

 -الأزمبل الميتخ : 3-4-1

ْٙ الأؽًبل انُبرغخ ػٍ انٕصٌ انزارٙ نهؼُبصش انشئٛغخ انزٙ ٚزكٌٕ يُٓاب انًُشاأ, ثصإسح دائًاخ ٔصبثزاخ, ياٍ ؽٛاش        

اطغ انذاخهٛخ ثبخزلاةٓب ٔأ٘ أػًبل يٛكبَٛكٛخ أٔ إظبةبد رُهز ثشكم دائاى  انًقذاس ٔانًٕعغ , ثبلإظبةخ لأعضاء إظبةٛخ كبنقٕ

 -ٔصبثذ ةٙ انًجُٗ :

( ٚجٍٛ انكضبةبد 2-3ًٔٚكٍ ؽغبثٓب يٍ خلال رؾذٚذ أثؼبد انؼُصش الإَشبئٙ, ٔكضبةبد انًٕاد انًكَٕخ نّ , ٔانغذٔل )

 انُٕػٛخ نهًٕاد انًغزخذيخ ةٙ انًششٔع .

 

انرقى 

 انًتسهسم
 ًستخذيتانًادة ان

انكثافت انًستخذيت          

(kg/m³) 

 0022 انًَٕح ٔانثلاغ 1

 1800 انيًى 2

 2400 ان زساَح 3

 1000 انيٕب 4

 2200 انقصارج 5

 1700 انزيم 6

  

 ( الكثبفخ الىىعيخ للمىاد المستخذمخ .1-3خذول ) 
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 -الأزمبل السيخ: 3-4-2

ا ٔانًؼاذاد ا  الاعٓاضِ  ْٔٙ الأؽًبل انزٙ رزغٛش يٍ ؽٛش انًقذاس ٔانًٕعغ ثصٕسح يغازًشح كبلأخاخب ا الأصابسا    

ٔرؼزًذ عًٛخ ْزِ الأؽًبل ػهٗ طجٛؼخ الاعزخذاو نهًُشأ ٔ ٚؤخز ػبدح يقاذاسْب ياٍ عاذأل خبصاخ ةاٙ انكإداد انًخزههاخ,        

 ثبنشعٕع  إنٗ انكٕد الأسدَٙ. ( ٚجٍٛ الأؽًبل انؾٛخ ةٙ انًششٔع ٔانًؾذدح8-3ٔانغذٔل )

 

 

انرقى 

 انًتسهسم
 طبيعت الاستخذاو

انحًم انحي          

(kg/m²) 

 450 اناُادق 1

 500 انً اسٌ 2

 500 اعدرا  3

 200 انوقٕل 4

 500 انًياػى 5

 250 انًكاتة 6

 

 ( الازمبل السيخ لعىبصر المجىى  2 -3خذول ) 
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 الأزمبل الجيئيخ: 3-4-3

ٔرشااًم الأؽًاابل انزااٙ رُاازظ ثغااجت انزغٛااشاد انتجٛؼٛااخ انزااٙ رًااش ػهااٗ انًُشااأ كاابنضهٕط ٔانشٚاابػ ٔأؽًاابل انٓااضاد       

ياٍ يُتقاخ لأخاشٖ, ٔ ًٚكاٍ     ٔالأسظٛخ, ٔالأؽًبل انُبرغخ ػاٍ ظاغلأ انزشثاخا ْٔاٙ رخزهاح ياٍ ؽٛاش انًقاذاس ٔالارغابِ          

 -اػزجبسْب عضءال يٍ الأؽًبل انؾٛخ ْٔٙ كًب ٚهٙ:

 

 - ل الريبذ:أزمب 3-4-3-1

أؽًبل انشٚبػ رؤصش ثقٕٖ أةقٛاخ ػهاٗ انًجُٗأنزؾذٚاذ اؽًابل انشٚابػ راى الاػزًابد ػهاٗ عاشػخ انشٚابػ انقصإٖبنزٙ            

رزغٛش ثزغٛش اسرهبع انًُشأ ػاٍ عاتؼ انجؾاش ٔيٕعؼاّ ياٍ ؽٛاش اؽبطزاّ ثًجابَٙ يشرهؼاخ أٔ ٔعإد انًُشاأ َهغاّ ةاٙ يٕعاغ               

 . يشرهغ أٔ يُخهط ٔانؼذٚذ يٍ انًزغٛشاد الاخشٖ

نهؾصإل ػهااٗ عاٛى عإٖ انشٚابػ الاةقٛاخ ا ْٔازا ٚظٓاش عهٛاب ةااٙ           (DIN 1055-5ٔعاٛزى اػزًابد انكإد الانًابَٙ )    

 -( انًٕظؼ ةًٛب ٚهٙ :3-3انًؼبدنخ انزبنٛخ ا ٔثبعزخذاو انغذٔل سعى )

>100 >20 to 100 >8 to 20 0 to 8 Height Above the surface(m) 

45.6 42 35.8 28.3 Wind Speed (m/sec) 

1.30 1.1 0.80 0.50 Wind velocity Pressure (KN/ m² ) 

 

 DIN 1055-5( عشػخ ٔظغلأ انشٚبػ اػزًبدا ػهٗ انكٕد الانًبَٙ  3 – 3عذٔل ) 

1600

v²
q 

 ؽٛش أٌ :

q  :(wind velocity pressure)            انعاغلأ اناذُٚبيٛكٙ نهشٚابػ ػهاٗ اسرهابع يؾاذد ياٍ يُغإة عاتؼ الاسض

 (KN/ m²انًؾٛتخ )

V  انغشػخ انزصًًٛٛخ نهشٚبػ :(m/sec) 
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 ( رأصٛش انشٚبػ ػهٗ انًجبَٙ يٍ ؽٛش اسرهبع انًجُٗ ٔانجٛئخ انًؾٛتخ ثّ .2-3ٔٚجٍٛ انشكم )

 

 

 

 

 

 

 

 

 

 

 

 ػهٗ انًجبَٙ يٍ ؽٛش اسرهبع انًجُٗ ٔانجٛئخ انًؾٛتخ ثّ . ( رأصٛش انشٚبػ 2-3انشكم )
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 - :ثلىجأزمبل ال 3-4-3-2

رؼزًذ أؽًبل انضهٕط ػهٗ  اسرهبع انًُتقخ ػٍ عتؼ انجؾاشا ٔػهاٗ خاكم انغاقح , ٔٚازى رؾذٚاذْب ثبعازخذاو كإداد         

ًُُشأ ػٍ عتؼ انجؾاش ٔ صأٚاخ يٛام     انغاقح كأعابط نزؾذٚاذ عًٛاخ انقإٖ      انجُبء انًخزههخ , يٍ خلال عذأل رأخز اسرهبع ان

 انزٙ رؤصش ثٓب ػهٗ انًُشأ.

 ٔ انغذٔل انزبنٙ ٚجٍٛ عًٛخ أؽًبل انضهٕط ؽغت الاسرهبع ػٍ عتؼ انجؾش يأخٕرا يٍ كٕد انجُبء الأسدَٙ.

 (Hعلى المىشأ عه سطر الأرض )

 )ثبلمتر (

 أزمبل الثلىج

(KN /M²) 

h < 250 0 

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

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

2500 > h > 1500 (h – 812.5)/ 250 

 

 ػٍ عتؼ انجؾش .( اؽًبل انضهٕط ؽغت الاسرهبع  2 – 3عذٔل ) 

و( ٔرجؼابل  977اعزُبدال إنٗ عذٔل أؽًبل انضهٕط انغبثو ٔثؼذ رؾذٚذ اسرهبع انًجُٗ ػٍ عتؼ انجؾش, ٔ اناز٘ ٚغابٔ٘ )  

 كبلأرٙ:نهجُذ انضبنش رى ؽغبة أؽًبل انضهٕط 

 /m²)(KN4425.1

400

400977

400

400









L

L

L

s

s

h
s
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 أزمبل السلازل: 3-4-3-3

رُزظ انضلاصل ػٍ اْزضاصد أةقٛخ ٔسأعٛخ ,ثغجت انؾشكخ انُغجٛخ نتجقبد الأسض انصاخشٚخاةزُزظ ػُٓاب عإٖ عا      

ػُذ انزصًٛى ٔرنك نعًبٌ يقبٔيخ انًجُٗ نهضلاصل ةٙ ؽبل رؤصش ػهٗ انًُشأا ٔٚغت أٌ رؤخز ْزِ الأؽًبل ثؼٍٛ الاػزجبس 

 ؽذصذ ٔثبنزبنٙ انزقهٛم يٍ الأظشاس انًؾزًهخ َزٛغخ ؽذٔس انضنضال.

 ٔعٛزى يقبٔيزٓب ةٙ ْزا انًششٔع ػٍ طشٚو عذساٌ انق  انًٕصػخ ةٙ انًجُٗ ثُبءل ػهٗ انؾغبثبد الإَشبئٛخ نٓب.

 انذي ستوت دو يٍ أجهّ.      

 نًثُا نهتشغيمحدٔد رلاحيح ا(Serviceability)    يٍ حيا تجُة أي ْثٕغ سائد

Deflection)                    )  تجُة انتشققاخ ٔ(Cracks) .انتي تؤثز سهثاً ػها انًُظز انًؼًاري انًيهٕب 

  .انشكم ٔ انُٕاحي انجًانيح نهًُشأ 

 

 

 الاختجبراد العمليخ:  3-5

ٚغجو انذساعخ الإَشبئٛخ لأ٘ يجُٗ , ػًم انذساعبد انغٕٛرقُٛخ نهًٕعغا ٔٚؼُٗ ثٓاب  عًٛاغ الأػًابل انزاٙ نٓاب ػلاعاخ       

ثبعزكشبف انًٕعغ ٔدساعخ انزشثخ ٔانصخٕس ٔانًٛبِ انغٕةٛخ , ٔرؾهٛم انًؼهٕيبد ٔرشعًزٓب نهزُجؤ ثتشٚقخ رصشف انزشثخ 

( Bearing Capacityذط الإَشبئٙ ْإ انؾصإل ػهاٗ  عإح رؾًام انزشثاخ )       ,ػُذ انجُبء ػهٛٓب,  ٔأكضش  يب ٚٓزى ثّ انًُٓ

 انلاصيخ نزصًٛى أعبعبد انًجُٗ. 

 

 العىبصر الإوشبئيخ المكىوخ للمجىى:  3-6

انؼقذاد,  رزكٌٕ انًجبَٙ ػبدحل يٍ يغًٕػخ ػُبصش إَشبئٛخ رزقبطغ يغ ثؼعٓب نزقبٔو الأؽًبل انٕاعؼخ ػهٗ انجُبء, ٔرشًم:

 : ٔ ٚؾزٕ٘ انًششٔع انؼُبصش انزبنٛخ لأػًذح, ٔعذساٌ انق , ٔالأدساط, ٔالأعبعبد.ٔانغغٕس, ٔا
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 العقذاد:  3-6-1

نهًزتهجاابد انًؼًبسٚااخ ةئَااّ عااٛزى اعاازخذاو أَاإاع  ٔيشاػاابِ َظااشال نٕعاإد انؼذٚااذ يااٍ انهؼبنٛاابد انًخزههااخ ةااٙ انًجُااٗ 

 انؼقذاد انزبنٛخ ةٙ انًششٔع:

 (.One way ribbed slabانٕاؽذ )ػقذاد انؼصت راد الارغبِ  .2

 (.Two way ribbed slabػقذاد انؼصت راد الارغبٍْٛ ) .8

 (.Two way solid slabؼقذاد انًصًزخ راد الارغبٍْٛ ).ان3

 

 (One way ribbed slabعقذاد العصت راد الاتدبي الىازذ ) 3-6-1-1

 ٔرزكٌٕ يٍ صح يٍ انتٕة ٚهّٛإؽذٖ أخٓش انتشق انًغزخذيخ ةٙ رصًٛى انؼقذاد ةٙ ْزِ انجلاد 

 (.8-3انؼصت, ٔٚكٌٕ انزغهٛؼ ثبرغبِ ٔاؽذ كًب ْٕ يجٍٛ ةٙ انشكم )

 

 ( انؼقذاد داد انؼصت انٕاؽذ . 8 – 3انشكم ) 

 



 انوصف الإنشائي -انفصم انثانث  -كبٌَٕ انضب8002َٙ-انضبَٙكبٌَٕ 

 

82 
 

 (Two way ribbed slabsعقذاد العصت راد الاتدبهيه ) 3-6-1-2

ثبرغاابٍْٛ ٔٚازى رٕصٚاغ انؾًام ةاٙ عًٛااغ     رشاجّ انغابثقخ ياٍ ؽٛاش انًكَٕابد ٔنكُٓااب رخزهاح ياٍ ؽٛاش كإٌ انزغاهٛؼ           

 :(3-3)طٕثزٍٛ ٔػصت ةٙ الارغبٍْٛ, كًب ٚظٓش ةٙ انشكم  رغبْبد, ٔٚشاػٗ ػُذ ؽغبة ٔصَٓب الا

    

 

  

 

 ( انؼقذح داد انؼصت ثبرغبٍْٛ . 3 – 3انشكم ) 
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 Two way solid slab)العقذاد المصمتخ راد الاتدبهيه ) 3-6-1-3

 

الأؽًاابل انًااؤصشح أكجااش يااٍ انًقااذاس انااز٘ رغاازتٛغ انؼقااذح انًصااًزخ راد الارغاابِ انٕاؽااذ      رغاازخذو ةااٙ ؽاابل كبَااذ  

يقبٔيزٓبا ٔػُذ رنك ٚزى انهغٕء إنٗ رصًٛى ْزا انُٕع يٍ انؼقذاد ٔ رنك لأَٓب رغزتٛغ يقبٔيخ الأؽًبل ثشكم أكجاش ؽٛاش   

 .(4-3يٕظؾّ ةٙ انشكم ) انشئٛغٙ ةٛٓب ثبرغبٍْٛ ٕٚصع  انزغهٛؼ

 

 

 

 انؼقذح انًصًزخ داد الارغبٍْٛ . -(:2 – 3انشكم ) 
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 الأدراج: 3-6-2

 

ثٍٛ ػذد يٍ انتٕاثو ػجش  أٔالأدساط ػُصش يؼًبس٘ ٕٚعذ ةٙ انًجبَٙ نلاَزقبل ثٍٛ يغزٍٕٚٛ ةٙ َهظ انتبثو 

 .(5-3انشكم ) انًجُٗا ٔٚزى ػبدحل رصًٛى انذسط إَشبئٛب ثبػزجبسِ ػقذح يصًزخ ةٙ ارغبِ ٔاؽذ

 

 انذسط . -( : 2 – 3كم ) انش
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 -:الدسىر 3-6-3

 

 أعبعٛخ ةٙ انًجُٗ رقٕو ثُقم الأؽًبل انٕاعؼخ ػهٗ الأػصبة إنٗ الأػًذح, ؽٛش رقغى انٗ: ػُبصشْٔٙ 

 .عغٕس يغؾٕسح -2

  T-section) . )ٔعغٕس يزذنٛخ  -8

 يقهٕثخ.ٔعغٕس   -3

 (.(L-sectionعغٕس  -2

ٔٚكٌٕ انزغهٛؼ  ثقعجبٌ انؾذٚذ الأةقٛخ نًقبٔيخ انؼضو انٕاعغ ػهٗ انغغش, ٔثبنكبَبد نًقبٔيخ عٕٖ انق       

 ٚجٍٛ إَٔاع انغغٕس انزٙ اعزخذيذ ةٙ انًششٔع. (6-3)ٔانشكم 

 

 إَاع انغغٕس انًغزخذيخ ةٙ انًششٔع . -( :  2 – 3انشكم ) 
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 الأعمذح: 3-6-4

 

انغغٕس , ٔرُقهٓب انغغٕس ثذٔسْب إنٗ  إنْٗٙ ػُصش أعبعٙ ٔسئٛغٙ ةٙ انًُشأ , ؽٛش رُزقم الأؽًبل يٍ انؼقذح 

الأػًذح , صى إنٗ أعبعبد انًجُٗا نزنك ةٓٙ ػُصش ٔعتٙ ٔأعبعٙ, ةٛغت رصًًٛٓب ثؾش  نزكٌٕ عبدسح ػهٗ َقم 

 :الإَشبئٙيؼٓب ةٙ انزصًٛى ٔرٕصٚغ الأؽًبل انٕاعؼخ ػهٛٓبأالأػًذح َٕػٍٛ يٍ ؽٛش انزؼبيم 

 (.(short columnالأػًذح انقصٛشح  -2

 (.(long columnالأػًذح انتٕٚهخ   -8

 أيب يٍ ؽٛش انشكم انًؼًبس٘ أٔ انًقتغ انُٓذعٙ:

يُٓب انًغزتٛم ٔانذائش٘ ٔانًعهغ , ٔانًشثغ ٔانًشكتا ٔانًششٔع ٚؾزٕ٘ ػهٗ َٕػٍٛ يٍ الأػًذح ًْب انًغزتٛهخ 

 . (7-3)ٔانذائشٚخ كًب ةٙ انشكم 

 

 إَاع الاػًذح . -( :  2 – 3انشكم ) 
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 خذران القص: 3-6-5

 

طو ةاٙ انًجُاٗ ؽغات ياب رقزعاٙ      غذساٌ انزٙ رؾٛلأ ثٛذ انذسطا ٔعذساٌ انًصبػذا ٔأؽٛبَب ةاٙ ثؼاط انًُاب   ْٙ ان

انؾبعخ ا ٔٔظٛهخ عذساٌ انق   يقبٔيخ عٕٖ انق  الأةقٛخ انزٙ عذ ٚزؼشض نٓاب انًُشاأ َزٛغاخ لأؽًابل اناضلاصل ٔانشٚابػ       

ٗ            إنٗ إظبةخ ٔانشاكم   كَٕٓب عذساٌ ؽبيهخا ٔٚشاػاٗ رٕةشْاب ةاٙ ارغابٍْٛ يزؼبياذٍٚ ةاٙ انًجُاٗ نزإةٛش صجابد كبيام نهًجُا

 . (8-3انشكم )يغهؼ انزبنٙ ٚجٍٛ عذاس ع  

 

 

 عذاس ع  . -(:8-3انشكم )
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 الأسبسبد: 3-6-6

 

الأعبعبد ْٙ أٔل يب ٚجذأ ثزُهٛزْب ػُذ ثُبء انًُشأا إلا أٌ رصًًٛٓب ٚزى ثؼذ الاَزٓبء يٍ رصًٛى كبةخ انؼُبصش الإَشبئٛخ  

ةٙ انًجُٗا ؽٛش رقٕو الأعبعبد ثُقم الأؽًبل يٍ الأػًذح ٔانغذساٌ انؾبيهخ إنٗ انزشثخ ػهٗ خكم عٕح ظغلأ, ْٔٙ ػهٗ 

 -ػذح إَٔاع كًب ٚهٙ:

 أعبعبد يُهصهخ  -2

 أعبعبد يضدٔعخ -8

 أعبعبد خشٚتٛخ. -3

 ٔعٕف ٚزى اعزخذاو أعبعبد يٍ إَٔاع يخزههخ ٔرنك رجؼب نُٕع انزشثخ ٔعٕح رؾًهٓب ٔالأؽًبل انٕاعؼخ ػهٛٓب.

 .(9-3انشكم ) نًُتقخ انًششٔع ²( كغى/عى5.0ٔنؼًم رصًٛى نلأعبعبد رى اػزًبد عٕح رؾًم انزشثخ )

 

 اساس يازد . -( : 9 – 3انشكم ) 
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 الدذران الإستىبديخ: 3-6-7

 

َظشال نٕعٕد يُبعٛت يخزههخ ةٙ يٕعغ انًششٔع ٔ عتؼخ الأسضا ةكبٌ لاثذ يٍ ػًم عاذساٌ اعازُبدٚخ رؼًام ػهاٗ     

رؾذٚذ يُبعت يٕعغ انًششٔع , ٔرًُغ أ٘ اَضلاق ةٙ انًٕعغ ؽٛش رصاًى ٔرُهاز انغاذساٌ الاعازُبدٚخ ػهاٗ أعاظ ٔيؼابٚٛش        

 .(02-3) كًب ةٙ انشكم الأيشٚكٙٚؾذدْب انكٕد 

 

 

 

 عذاس اعزُبد٘ . -( : 20 – 3انشكم ) 
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 ثرامح السبسىة التي تم استخذامهب:  3-7

 

1. AutoCAD (2010) for Drawings Structural and Architectural. 

2. For Text Edition (Microsoft Office (2010. 

3. Atir Software for Structural Calculations. 
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Chapter Four 

Structural Analysis and Design 

 

 

 

4 -1  Introduction. 

4 - 2 Factored Loads. 

4 - 3 Slabs Thickness calculation. 

4 - 4 Load Calculation. 

4 - 5 Design of Topping. 

4 - 6 Design of Rib (1). 

4-7Design of Beam (B3). 

4-8 Design of Two Way Ribbed Slab. 

4-9 Stair Design. 

4-10Desing of Column. 

4-11Desing of footing. 

4-12Design of Basement Wall. 

4-13 Design of  well wall. 

4-14 Design of shear wall. 

4-15 Design of Dome. 
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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 Three types of slabs: one way ribbed slab, two 

way ribbed slab, and two way flat 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 "STAAD PRO 2006", Etabs, and Safe 

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, it is 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- code.   

  

 

 

 

 

 

NOTE: 

*B300…. )(/30' 2 MPammNfc   For circular section 

   but for rectangular section ( MPafc 248.0*30'  ) . 

* The specified yield strength of the reinforcement {fy = 420 N/mm² (MPa)} 
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4 - 2 Factored Loads :- 

  qu = 1.2DL + 1.6L                          ACI – 318 - 02 (9.2.1) 

 

4 - 3 Slabs Thickness calculation:- 

The overall depth must satisfy ACI Table (9.5.a):            

For rib (R1), as shown in fig. 

 

Fig.(4-1): Spans  Length of Rib (R1). 

 

The spans are one end continuous ribbed slab  

 from      ACI-318-02 table  (9.5a) 

Min h ≥ : 

m
L

2.0
5.18

64.3

5.18
 =20cm 

m
L

26.0
21

54.5

21
 =26cm 

m
L

24.0
5.18

52.4

5.18
 =24cm 

For Rib1 ,will use thickness of slab 32cm 

 

4.29m 6.34m                             5.17m     
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Fig. (4-2) One way ribbed slab [Rib 1] 

4 - 4 Load Calculation:- 

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

design is calculated as follows: 

 4.1.1 Calculation of Dead load :- 
 

Table (4-1) calculation of the total load for (R1) 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

      Material 
Unit weight 

(KN/m³) 

Thickness 

(cm) 

Tile 23 3 

Mortar 22 2 

Sand 16 7 

Topping slab 24.5 8 

Hollow block 9 24 

Rib 24.5 24 

Plastering 22 2 
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Tile:             23*.03*0.52*1=0.36 KN/m 

Mortar:        22*0.02*0.52*1=0.23 KN/m 

Sand:           16*0.07*0.52*1=0.58 KN/m 

Topping:     24.5*.08*0.52*1=1.02 KN/m 

Block:         9*0.24*0.4*1=0.86  KN/m 

Rib:           24.5*0.12*0.24* 1=0.71 KN/m 

Plastering:22*0.02*0.52*1=0.23 KN/m 

Partitions:1*0.52*1=0.52 KN/m 

 Total dead load = 4.51 KN/m/rib 

 

 4.4.2 Calculation of Live load:- 

 

From Jordanian live loads table live load for Hotels is 5 KN/m²                      

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

 

4 - 5 Design of Topping:- 

 4.4.1Calculation of Dead load  

    Tile:         0.03*23*1=0.69 KN/m 

    Mortar:    0.02*22*1=0.44 KN/m 

    Sand:       0.07*16*1=1.12 KN/m 

    Topping: 0.08*24.5*1=1.96 KN/m 

     Partitions:1*1*1=1.0 KN/m 

D.L total = 5.21 KN/m 

 

 4.4.2  Calculation of live load     

         L.L total  = 5KN/m 

 

 Wu = 1.2D.L + 1.6L.L = 1.2*5.21 + 1.6*5 = 14.25K/m 

 

Check ΦMn > Mu 

      mkN
lw

Mu u .190.0
12

4.0*25.14

12

* 22



     ΦMn = Φ*ƒr * s  

s= 
6

2bh
 

)(42.0 MPacffr          ACI-318-02   (22-5.1)         

         6
*'42.0

2bh
fcMn    
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               = 0.42 24 * mkN.194.210*
6

08.0*1 3
2

  

..190.0207.1*

..207.1194.2*55.0*

mKNMuMn

mkNMn









                       
 

 4.4.3 Shrinkage and temperature reinforcement must be provided. 

 

For the shrinkage and temperature reinforcement: 

              0018.0                        ACI-318-02   (7.12.2) 

 .1/14480*1000*0018.0** 2 mmmhbAs  
 
As (ɸ 8) =50mm2 

So number of bars =144/50 = 2.88    ,so use 3 bars.  

Check spacing: 1/( number of bars) =1/2.88 =0.35 >3*h 

0.35>3*.08=0.24 

Then use Ф 8 @ 20cm for practical purposes in both directions. 

 

4 - 6 Design of Rib (1):-   
 

 Materials :-  

      Concrete    B300 ,       Fc' = 0.8*30 = 24 N/mm
2 

=24Mpa 

      Reinforcement Steel  ,  fy = 420 N/mm
2
 =420 Mpa 

 

 Design constant :-  

* Eb For T- section is the smallest of the following: 

Eb  =Ln/4= 4.29 / 4 =1.07 m = 107 cm 

Eb  = bw + 16 tf = 12 + 16 (8) = 140 cm 

         Eb  =  c/c spacing between beams = 52 cm      

   Control ………. 52cm 

*Requirements For Slab Floor According to      ACI- (318-02) . 

bw ≥ 10cm……………………………………………ACI(8.11.2) 

Select bw=12cm   

 h ≤ 3.5*bw  ……………………………….…….. ACI(8.11.2) 

Select h=32cm<3.5*12=42cm    

tf ≥ Ln/12≥50mm ………………………………….ACI(8.11.6)   

Select tf=8cm 
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 System :- 

One -way ribbed slab :- 

G e o m e t r y      Units:meter,cm 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig.(4.3): Spans  Length of Rib (R1). 

 

 Loading :- 

By using ATIR program we get the envelope moment and shear diagram as the 

following:- 

         D.L total = 4.51 KN/m/rib                    L.L total = 2.6 KN/m/rib 

 

 

           

 

    

 

 

 

 

 

 

 

 

 

 

 

A 

A 

1 
1 

A 

A 

2 
2 

A 

A 

3 4 
3 

0.5 3.64 0.8 0.8 5.54 0.8 0.8 4.52 0.5 

4.29 6.34 5.17 

12. 

32. 

8. 

52. 

A A 

Moments:   spans  1 to  3 

3.8 

-29.7 

-18.1 -19.5 

-34.4 

-22.6 -22.3 

4.7 

14. 
21.6 20.9 

2.2 1.47 
1.86 

1.98 

0.87 0.98 
1.08 

0.99 

1.72 2.57 3.17 3.17 3.1 2.07 

Shear  

14. 

27. 27.6 

-23.6 
-28.2 

-17.6 

16.4 

-27.5 

30.9 

-32.1 

31.4 

-20. 
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Flexural Design : - 

 

 Design for positive Moment for Rib (R1):- 

 

Use Mu max. Positive for span  Mu= 21.6 KN.m . 

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

For       a = tf = 8cm 

d = h – cover–dia. of stirrups – db/2 = 320 – 20–8 – 12/2 = 286 mm. 

Φ.Mnf = 0.9*0.85 cf  * tf * Eb *(d- tf/2) 

                =0.9* 0.85 (24) (0.08) (0.52)(0.286-0.08/2)*10
3
  

 Φ.Mnf   = 187.9KN.m 

  

ΦMnf =187.9 KN.m > Mu =21.1 kN.m 

.'.  Rectanglular section  

 

Design as a rectangular with Eb = 52cm 

As = ρ.bE .d 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.58 

 

Kn = 
2*

/

db

Mu 
= 

2

3

)286.0(*52.0

9.0/10*6.21 

= 0.564  

 

00136.0
420

 0.564*58.20*2
11

58.20

12
11

1
































fy

mKn

m


 

A s  = ρ.bE .d = (0.00136)* (520)* (286) = 202.3 2mm .  

Then use 2Ф 12 ,As=226 mm
2 

 

***Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1)   

A s min= ))((
)(4

dbw
fy

cf 
   = 2100)286)(120(

)420(4

24
mm  

A s  min = ))((
)(

4.1
dbw

fy
     = 24.114)286)(120(

420

4.1
mm        (control)    
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For 2Φ12 ,As=226 mm
2
>114.4   ,  OK 

 

***Check for Tension steel yielding:- 

Tension = compression 

As * fy = 0.85 * cf * b * a 

mm
a

c

mma

a

5.10
85.0

9.8

9.8

*520*24*85.0420*113*2

1









 

β=0.85….. cf < 28MPa  ……. ACI (10.2.7.3) 

005.0079.0

079.0003.0
5.10

5.10286
003.0/)(








s

s ccd




   

 

  Design for Negative Moment for Rib (R1):                                                  

use Mu =22.6 KN.m 

Design as a rectangular with b = 12 cm 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.58 

Kn = 
2*

/

db

Mu  = 
2

3

)286.0(*52.0

9.0/10*0.14 

= 0.59 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
58.20

1 (1 - 
420

59.0)(58.20(2
1 ) = 0.001 

As = 0.001 (520) (286) = 149 
2mm . 

***Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1)   

A s min= ))((
)(4

dbw
fy

cf 
   = 2100)286)(120(

)420(4

24
mm  

A s  min = ))((
)(

4.1
dbw

fy
     = 24.114)286)(120(

420

4.1
mm        (control)    

A s  min =  134 mm² > A s =114.4 mm²         

         As req= 149 mm
2
 

        # of bars = As/ As bar = 149/79 = 1.88                 * Note  AФ10 = 79 mm²
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         Select Bottom bars 2 Ф 10 mm.              Total As= 158 2mm .  

 

***Check for Tension steel yielding:- 

Tension = compression 

As * fy = 0.85 * cf * b * a 

mm
a

c

mma

a

35.7
85.0

25.6

 25.6

*520*24*85.0420*79*2

1









 

    β=0.85….. ACI (10.2.7.3) 

9.0005.011.0

11.0003.035.7003.0/)(









s

s ccd
 

 Design for Negative Moment for Rib (R1): 

Use Mu max. negative for support  Mu= 22.6 KN.m 

Design as a rectangular with b = 12 cm 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.58 

Kn = 
2*

/

db

Mu 

= 
2

3

)286.0(*12.0

9.0/10*6.22 

= 2.56 

ρ = m

1

(1 - 
fy

mRn2
1 ) 

ρ = 58.20

1

(1 - 
420

)56.2)(58.20(2
1 ) = 0.0065 

As = 0.0065 (120) (286) = 233.08 
2mm . 

 

 ***Check Minimum Reinforcement    A s  min..(ACI- 318 - 10.5.1)   

 A s min= ))((
)(4

dbw
fy

cf 
   = 2100)286)(120(

)420(4

24
mm  

A s  min = ))((
)(

4.1
dbw

fy
     = 24.114)286)(120(

420

4.1
mm        (control)    

A s  =  233.08 mm² > A s =114.4 mm²         

         As req= 233.08 mm
2 
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         Select Top bars 2 Ф 12 mm.              Total As= 226 2mm .  

 

***Check for Tension steel yielding:- 

Tension = compression 

As * fy = 0.85 * cf * b * a 

mm
a

c

mma

a

65.45
85.0

8.38

8.38

*120*24*85.0420**113*2

1









 

    β=0.85….. ACI (10.2.7.3) 

9.0005.0016.0

016.0003.0
65.45

65.45286
003.0/)(












s

s ccd
Ok…… 

                                              

 Design shear for Rib (R1):- 

 

Factored shear forces at d=0.286 m from support  

Vumax  =28.2KN                 (From Shear Envelop) 

Determine shear strength provided by concrete (ɸ Vc). 

Item #2: 

ΦVc/2 < Vu <ΦVc 

1.1Φ Vc =  1.1*Φ * 
6

'fc   bw * d 

         = 1.1*  0.75 * 
6

24  0.12 * 0.286*10
3
 = 23.11 kN 

ΦVc =23.11 kN < Vu = 27.8 kN 

Not item #2 

Item #3: 

Φ Vc< Vu <Φ Vc +Φ Vs min 
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600143.0
2

286.0
600

2
:

05.1

10*5.9
10*50*2

28

10*5.9
420

12.0

16

1

3

1
min

10*7.812.0*
420

24

16

1'

16

1
min

required isent reinforcemshear  min.item#3

31.69< 28.2 <23.11 

58.8286.0*12.0
3

75.0
*

3
min Vs

88.7286.0*12.0*24
16

75.0
**

'

16
min Vs 

5
6

5

5






































mmm
d

sbut

ms

s

legtry

control
Fy

bw

s

AV

bw
Fy

fc

s

AV

controlKNdbw

KNdbw
fc









 

Use Φ8@14cm(2 leg) 

- 4 7 Design of Beam (B 3):- 

 

 Material :- 

 concrete    B300                Fc' = 24 N/mm
2
 

 Reinforcement Steel         fy = 420 N/mm
2
 

 System : - 

 

 

 Section :-         

      B =80 cm 

h =50 cm                                                                                                                     

h=L/18.5 ……….,for exterior span              ACI-318-02 (9.5.a)         

      h=  L/21    ……….,for interior span              ACI-318-02 (9.5.a) 

      h= L/18.5 = 5.15/18.5 =0.28 m 

      h= L/21 = 6.35/18.5 =0.30 m……… (Control) 

 Select h = 50cm. 

 Loading :- 

4.25 5.36 6.14 6.75 5.5 4.25 5.36 6.14 6.75 5.5 4.25 5.36 6.14 6.75 5.5 4.25 5.36 6.14 6.75 5.5 4.25 5.36 6.14 6.75 5.5 
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***Reaction  from rib(R1) , 

D.L =26.59/0.52 =51.1 KN/m 

L.L =16.5/0.52 =31.7 KN/m 

***Reaction  from rib(R2) , 

D.L =25.12/0.52 =48.3 KN/m 

L.L =14.48/0.52 =27.8 KN/m 

 

Using "Atir" software for the following values of moment and shear:- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

R1 

Factored 

DeadR 

LiveR 

Max R 

Min R 

7.96 

8.42 

16.38 

5.67 

Service  

DeadR 

LiveR 

Max R 

Min R 

6.64 

5.26 

11.9 

5.2 

31.91 

26.4 

58.31 

40.8 

26.59 

16.5 

43.09 

32.15 

35.28 

28.19 

63.47 

47.67 

29.4 

17.62 

47.02 

37.14 

10.35 

9.66 

20.02 

8.65 

8.63 

6.04 

14.67 

7.56 

Moments:   spans  1 to  5 

28.9 

-297.6 
-247.4 -252.1 

-386.1 
-328.8 -332.9 

-485.1 
-401. -404.4 

-502.2 
-418.4 -416.6 

40.1 

177. 201.4 
264.8 

314.2 309.7 

1.71 1.51 

2.16 

1.66 

2.27 

1.91 

1.97 

2.05 

0.73 0.86 

0.85 

0.91 

1.03 

1.06 

1.15 

1.02 

1.7 2.55 2.68 2.68 3.07 3.07 3.38 3.38 3.3 2.2 

Shear  

133.7 

271.2 
318.8 353.8 352. 

-245. 
-291.3 

-337. -361. 

-203.8 

201. 

-312.2 

344.1 

-364.2 

391.7 

-416. 

432.9 

-440.1 

431.1 

-276.7 
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  Design of beam : 

 

 Design of Negative Moment for Beam: 

Mu = 418.4 KN .m ……… from Envelope shear diagram 

mmd

cmhcmb

440101040500

50......80





 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=418.4 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*4.418 

 = 3.0 N/mm
2
 (Mpa) 

R2 

Factored 

DeadR 

LiveR 

Max R 

Min R 

9.13 

7.03 

16.16 

9.12 

Service  

DeadR 

LiveR 

Max R 

Min R 

7.61 

4.39 

12. 

7.6 

30.14 

23.17 

53.3 

31.79 

25.12 

14.48 

39.59 

26.15 

-11.94 

-10.7 

-10.42 

-22.63 

-9.95 

-6.69 

-9. 

-16.63 



 Chapter Four – Structural Analysis and Design 

 

44 

 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)3)(6.20(2
1 ) = 0.0078 

Asreq=ρ * b * d = 0.0078* 800 * 440 = 2746 mm² 

 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

# of top bars = 7.8
314

2746
  

 Select 9 Φ20 As=2826 mm
2
   . 

 Design of Negative  Moment for Beam:- 

Mu = 404.4 KN.m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=404.4 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 
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m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*4.404 

 = 2.9 N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)9.2)(6.20(2
1 ) = 0.0075 

Asreq=ρ * b * d = 0.0075 * 800 * 440 = 2640mm² 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

# of top bars = 4.8
314

2640
  

 Select 9 Φ20 As=2826 mm
2
   . 

 Design of Negative  Moment for Beam  :- 

Mu = 332.9 KN.m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 
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= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=332.9 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*9.332 

 = 2.39 N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)39.2)(6.20(2
1 ) = 0.0061 

Asreq=ρ * b * d = 0.0061 * 800 * 440 = 2147mm² 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

# of top bars = 8.6
314

2147
  

 Select 7 Φ20 As=2198 mm
2
   . 

 

 

 

 

 

 

 

 

 

 

 



 Chapter Four – Structural Analysis and Design 

 

44 

 

 Design of Negative  Moment for Beam:- 

Mu = 252.1 KN.m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=252.1 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*1.252 

 = 1.8N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)8.1)(6.20(2
1 ) = 0.0045 

As req=ρ * b * d = 0.0045* 800 * 440 = 1584mm² 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 
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A s  >  A s min  

# of top bars = 04.5
314

1584
  

 Select 6 Φ20 As=1884 mm
2
   . 

 Design of Positive Moment for Beam:- 

Mu = 314.2KN .m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=314.2 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*2.314 

 = 2.25 N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)25.2)(6.20(2
1 ) = 0.0057 

Asreq=ρ * b * d = 0.0057 * 800 * 440 = 2006mm² 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 
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A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

 of bottom bars = 4.6
314

2006
  

 Select 7Φ20 As=2198mm
2
   . 

 Use 4 Φ12 in top ,for practical purposes. 

 Design of Positive Moment for Beam:- 

Mu = 264.8KN .m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=264.8 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*8.264 

 1.9N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 
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ρ = 
6.20

1
(1 - 

420

)9.1)(6.20(2
1 ) = 0.0048 

Asreq=ρ * b * d = 0.0048 * 800 * 440 = 1690mm² 

 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

 

# of bottom bars = 4.5
314

1690
  

 Select6 Φ20 As=1884 mm
2
   . 

 

 Design of Positive Moment for Beam: 

Mu = 201.4 KN .m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 

 ΦMnc =0.82*941.4 =772 KN.m  > Mu=201.4 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 
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Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)44.0(*8.0

9.0/10*4.201 

 = 1.44 N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)44.1)(6.20(2
1 ) = 0.0036 

Asreq=ρ * b * d = 0.0036 * 800 * 440 = 1267mm² 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

# of bottom bars = 03.4
314

1267
  

 Select 5 Φ20 As=1570 mm
2
   . 

 

 Design of Positive Moment for Beam:- 

Mu = 177 KN .m ……… from Envelope shear diagram 

mma

ca

mmc

C

dC

3.1606.18885.0

6.188

440*
7

3

7

3

max

1

max

max













 

Φ=0.65+
3

250 *(0.004-0.002) = 0.82 

Mnc = 0.85 cf  * b * amax *(d- amax /2) 

= 0.85 (24) (0.8) (0.1603){(0.440-(0.1603/2)}*10
3
 

= 941.4 KN.m 
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 ΦMnc =0.82*941.4 =772 KN.m  > Mu=177 KN.m 

 The section must be  design as Singly Reinforced Concrete section: 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

)54.0(*8.0

9.0/10*9.177 

 = 1.28 N/mm
2
 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)28.1)(6.20(2
1 ) = 0. 0031 

Asreq=ρ * b * d = 0.0031 * 800 *440 = 1091mm² 

 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 21027)440)(800(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 21174)440)(800(

420

4.1
mm        (control) 

A s  >  A s min  

# of bottom bars = 47.3
314

1091
  

 Select 5 Φ20 As=1570 mm
2
   . 

 

Design for shear: 

ΦVc= dbcf ****
6

1
 = KN6.2151000*44.0*8.0*2475.0*

6

1
  

Check if the dimensions are big enough: 

= dbcfdbcf **
3

2
****

6

1
  

=( 44.0*8.0*24*75.0*
3

2
44.0*8.0*2475.0*

6

1
 )*1000 

=1077.8 KN >354.9  ,dimensions are big enough. 

For Vu=203.8 KN 
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Item 1: 

Vu< 
2

Vc
 

ΦVc/2=215.6/2=107.8 KN   , not item 1. 

 

Item 2: 

VcVu
Vc




2
 →Item 2 

Minimum shear reinforcement is required. 

bw
Fyt

cf

Fyt

bw

s

Av
*

16

1

3

1

min











 

8.0*
420

24

16

1

420

8.0

3

1

min










s

Av
 

44

min

10*8.510*34.6  








s

Av
 

mmmm
d

sbuts

s

try

s

Av

600220
2

440

2
50.0

10*34.6
10*79*4

10@4

10*34.6

4
6

4

min



















 

 Use Φ10 ,4 legs @200mm c/c 

For Vu=361.0 KN 

Item 1: 

Vu< 
2

Vc
 

ΦVc/2=215.6/2=107.8 KN   , not item 1. 

Item 2: 

VcVu
Vc




2
 

Not item 2. 
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Item 3: 

3 itemnot 

6.303886.215

)(881000*44.0*8.0*
3

75.0
*

3

8.801000*44.0*8.0*24
16

75.0
**

16

min

min

min

















KNVsVc

controlKNdbwVs

KNdbwcfVc

VsVcVuVc

 

Item 4: 

4#

7.6463616.303

7.6461000*44.0*8.0*24
3

75.0
6.215**

3

**
3

min

Item

KNdbwcfVc

dbwcfVcVuVsVc















 

220
2

440
600

600
2

,30010*05.1
10*79*4

4,10

10*05.1
44.0*420

10*9.193

9.193
75.0

6.215

75.0

361

*

3.
6

3.
3
























s

d
s

butmms
s

legTry

s

Av

KNVc
Vu

Vs

dFy

Vs

s

Av

 

 Use Φ10 ,4 legs @200mm c/c 

For Vu=337KN 

Vu< 
2

Vc
 

ΦVc/2=215.6/2=107.8 KN   , not item 1. 

Item 2: 

VcVu
Vc




2
 

Not item 2. 
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Item 3: 

3 itemnot 

6.303886.215

)(881000*44.0*8.0*
3

75.0
*

3

8.801000*44.0*8.0*24
16

75.0
**

16

min

min

min

















KNVsVc

controlKNdbwVs

KNdbwcfVc

VsVcVuVc

 

Item 4: 

47.6463376.303

7.6461000*44.0*8.0*24
3

75.0
6.215**

3

**
3

min

Item

KNdbwcfVc

dbwcfVcVuVsVc













 

220
2

440
600

600
2

,35910*8.8
10*79*4

4,10

10*8.8
44.0*420

10*162

162
75.0

6.215

75.0

337

*

4.
6

4.
3
























s

d
s

butmms
s

legTry

s

Av

KNVc
Vu

Vs

dFy

Vs

s

Av

 

 Use Φ10 ,4 legs @200mm c/c 
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For Vu=291.3 KN 

tem 1: 

Vu< 
2

Vc
 

ɸVc/2=215.6/2=107.8 KN   , not item 1. 

Item 2: 

VcVu
Vc




2
 

Not item 2. 

 

Item 3: 

6.3031.2936.215

3

6.303886.215

)(881000*44.0*8.0*
3

75.0
*

3

8.801000*44.0*8.0*24
16

75.0
**

16

min

min

min



















Item

KNVsVc

controlKNdbwVs

KNdbwcfVc

VsVcVuVc

 

Minimum shear reinforcement is required. 

bw
Fyt

cf

Fyt

bw

s

Av
*

16

1

3

1

min











 

8.0*
420

24

16

1

420

8.0
*

3

1

min










s

Av
 

44

min

10*8.510*34.6  








s

Av
 

mmmmsbuts

s

try

s

Av

600220
2

440
50.0

10*34.6
10*79*4

10@4

10*34.6

4
6

4

min



















 

 Use Φ10 ,4 legs @200mm c/c 
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For Vu=245 KN 

Item 1: 

Vu< 
2

Vc
 

ΦVc/2=215.6/2=107.8 KN   , not item 1. 

Item 2: 

VcVu
Vc




2
 

Not item 2. 

 

 

Item 3: 

6.3032456.215

3

6.303886.215

)(881000*44.0*8.0*
3

75.0
*

3

8.801000*44.0*8.0*24
16

75.0
**

16

min

min

min



















Item

KNVsVc

controlKNdbwVs

KNdbwcfVc

VsVcVuVc

 

Minimum shear reinforcement is required. 

bw
Fyt

cf

Fyt

bw

s

Av
*

16

1

3

1

min











 

8.0*
420

24

16

1

420

8.0
*

3

1

min










s

Av
 

44

min

10*8.510*34.6  








s

Av
 

mmmmsbuts

s

try

s

Av

600220
2

440
50.0

10*34.6
10*79*4

10@4

10*34.6

4
6

4

min



















 

 Use Φ10 ,4 legs @200mm c/c 
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4-8 Design of Two Way Ribbed Slab :- 

 

 Material :- 

 concrete    B300                Fc' = 24 N/mm
2
 

 Reinforcement Steel         fy = 420 N/mm
2
 

 System : - 

 

Fig.(4-8-1) 

Plan of two way slab. 

 Section :-         

      a =15.3 m 

b=15.5 m 

 
According to table( 9.5c):-                                                                                                                   

h=Ln/33 ……….,for exterior span              ACI-318-02 (9.5.c) 

      h=  15.5/33=0.47  m      

Select h = 50cm. 

bw=50/3.5=15cm 
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 Loading :- 

Tile:             23*0.03*0.65*0.65=0.29 

Mortar:        22*0.02*0.65*0.65=0.19 

Sand:           16*0.07*0.65*0.65=0.47  

Topping:     25*0.08*0.65*0.65=0.85 

Block:         0.2*0.4*0.5*0.42=0.017 

Rib:          ( 0.65+0.5)*0.15*0.42*25=1.8 

Plastering:22*0.02*0.65*0.65=0.19  

Partitions:1*0.65*0.65=0.43 

Total Dead Load =4.33 KN 

Total Dead Load =4.33/(0.65*0.65)=10 KN/m
2
  

Live Load =5 KN/m
2
 

 

 

Design of Shear: 

 

KNVu

KNVu

W

W

KdbwcfVc

mmd

b

a

b

a

4.50
3.15

65.0
*20*3.15*5.15*

2

5.0

7.49
5.15

65.0
*20*3.15*5.15*

2

5.0

5.0

5.0

1.421000*458.0*15.0*24
6

75.0
*1.11.1*****

6

1
1.1

45814820500















  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/205*6.110*2.1 mKNqu 
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Item 3: 

229
2

458
600

600
2

83.0

10*2.1
S

10*50*2

control  10*2.1
420*3

15.0

*3

10*1.1
420*16

15.0*24

*16

*

Required isShear  Minimum  

2.176.424.501.42

2.171000*458.0*15.0*
3

75.0

7.151000*458.0*15.0*24*
16

75.0

4
6-

4

min

4

min

min

min

min














































s

d
s

but

mS

Fy

bw

s

Av

Fy

bwcf

s

Av

KNVs

KNVs

VsVcVuVc

 

 Use Φ8 ,2 legs @200mm c/c 

 

 Design of Moment for Two way Ribbed Slab(Simply Supported): 

                                                    

 
Fig.(4-8-2) 

036.0
,.

036.0
,.

036.0
,.

036.0
,.

0

0

1
5.15

3.15















LL
Cb

LL
Ca

LD
Cb

LD
Ca

negCb

negCa

lb

la
m
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mKN
Pos

Mb

mKN
Pos

Ma

.113*25.15*65.0*8*036.065.0*25.15*12*036.0

.110*23.15*65.0*8*036.065.0*23.15*12*036.0





m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Kn = 
2*

/

db

Mu 
 

Kn = 
2

3

458.0*650.0

9.0/10*113 

 = 0.92 (Mpa) 

ρ  = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)92.0)(6.20(2
1 ) = 0.0022 

Asreq=ρ * b * d= 0.0022* 650 * 458 = 669mm² 

 

""Check Minimum Reinforcement    A s  min ……...(ACI- 318 - 10.5.1) 

A s min= ))((
)(4

db
fy

cf 
   = 2201)458)(150(

)420(4

24
mm  

A s  min = ))((
)(

4.1
db

fy
     = 2229)458)(150(

420

4.1
mm        (control) 

A s  >  A s min  

# of  bottom bars = 2.2
314

669
  

 Select 2 Φ20 As=628mm
2
   . 

***Check for Tension steel yielding:- 

Tension = compression 

As * fy = 0.85 * cf * b * a 

mm
a

c

mma

a

4.23
85.0

20

20

*650*24*85.0420*314*2

1









 

β=0.85….. cf < 28MPa  ……. ACI (10.2.7.3) 
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005.0056.0

056.003.0
1.152

4.23458
003.0/)(








s

s ccd




   

Load on Beam 1: 

 
D.L=7.9*1.2*10=95KN/m 

L.L=7.9*1.6*5=63.2KN/m 

Self Weight of Beam=0.5*0.5*25=6.25KN/m 

Weight of Wall=0.3*25*3.55=26.6KN/m 

 

:9Load on Beam  

 
D.L=7.9*1.2*10=95KN/m 

L.L=7.9*1.6*5=63.2KN/m 

Self Weight of Beam=0.5*0.5*25=6.25KN/m 

Weight of Wall=0.3*25*3.55=26.6KN/m 
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4-9 Stair Design:- 

4-9-1 Design of Stair #1 :- 

 

 
Fig.(4-9-1) 

L=2.7+1.0=3.7m 

h=3.7/20=0.185m 

***Use h= 20 cm  

Flight Load calculation:- 

 

 Dead Load:- 

  Tiles                      = 0.03*(0.33+0.17)*(24/0.30) = 1.2 KN/m
2
. 

 Mortar                  =(0.17+0.3)* 0.02*(22/0.3) = 0.68 KN/ m
2
.  

 Stairs                    = ((0.5*b*h)*25=(0.5*0.3*0.17*25)\0.3= 2.125 KN/ 

m
2
. 

 Slab                       = 0.20 *25/ Cos 33=6 KN/ m
2
. 

 Plaster                   = (0.02*22)/ (Cos33) 0.25 KN/ m
2
. 

Total dead load                    = 10.5 KN/m 

 Live load:- 

Live load for stairs =5 KN/ m
2
. 
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Design of Bending:- 
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Calculate the magnitude of the maximum moment by using the shear diagram. 

 d = 200-20 -7 = 173 mm.. 

Mu = 51.3 kN.m/m 

90.1
173.0*1

9.0/10*3.51
2

3

2








n

n

R

db

Mn
R

 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.6 

ρ = 
m

1 (1 - 
fy

mRn2
1 ) 

ρ = 
6.20

1 (1 - 
420

)95.1)(6.20(2
1 ) = 0.0049 

A s  req = bd = 0.0049* 1000*173 = 845 mm
2
/m 

 Use As req = 854 mm
2 

. 

Use Φ 14 @ 17.5cm for main reinforcement 

A s min = 0.0018*1000*200=360 mm
2
 

Use Φ 10 @ 20cm for transverse reinforcement 

4.9.1.6.  Design of shear:- 

 

Vu = 36  KN . 

6

**' dbf
Vc

wc
   

KNVc 106
6

173.0*1*24*75.0
  

Vu = 36  KN  >   Ø.Vc = 106  KN .  

No shear Reinforcement is required. 

 

Landing Load calculation:- 

 

 Dead Load:- 

  Tiles              = 0.03*22 = 0.66 KN/m
2
. 

 Mortar          = 0.02*22= 0.44 KN/ m
2
.  

 Sand             = 0.07*16= = 1.12 KN/ m
2
. 

 Slab               = 0.2*25= 5 KN/ m
2
. 

 Plastering      = 0.02 *22=0.44 KN/ m
2
. 

dead load                    = 7.66 KN/m 

Additional dead load from flight=18.6KN/m 

 Live load:- 
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Live load for stairs =5 KN/ m
2
. 

Additional live load from flight=11.5KN/m 
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Design of Bending:- 

Calculate the magnitude of the maximum moment by using the shear diagram. 

 d = 200-20 -7 =170 mm.. 

Mu =60 kN.m/m 

2.2
17.0*1

9.0/10*60
2

3

2








n

n

R

db

Mn
R

 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.6 

ρ = 
m

1 (1 - 
fy

mRn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)2.2)(6.20(2
1 ) =0.0056 

A s  req = bd = 0.0056* 1000*170 =957mm
2
/m 

 Use As req = 957mm
2 

. 

Use Φ 12 @ 10cm for main reinforcement 

A s min = 0.0018*1000*200=360 mm
2
 

Use Φ 10 @ 20 cm for transverse  
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Design of shear:- 

Vu = 69.5  KN . 

6

**' dbf
Vc

wc
   

KNVc 106
6

173.0*1*24*75.0
  

Vu = 69.5  KN   < Ø.Vc = 106  KN .  

No shear is required. 

 

4-9-2 Design of 

Stair#2  :- 

 

 

Fig.(4-9-2). 

Stair (2) 

 

L=2.7+1.0=3.7m 

h=3.7/20=0.185m 

***Use h= 20 cm  

Flight Load calculation:- 

 Dead Load:- 

  Tiles                      = 0.03*(0.33+0.17)*(24/0.30) = 1.2 KN/m
2
. 

 Mortar                  =(0.17+0.3)* 0.02*(22/0.3) = 0.68 KN/ m
2
.  

 Stairs                    = ((0.5*b*h)*25=(0.5*0.3*0.17*25)\0.3= 2.125 KN/ 

m
2
. 

 Slab                       = 0.20 *25/ Cos 33=6 KN/ m
2
. 

 Plaster                   = (0.02*22)/ (Cos 33) = 0.25 KN/ m
2
. 

Total dead load                    = 10.5 KN/m 
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 Live load:- 

Live load for stairs =5 KN/ m
2
. 
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  Design of Bending:- 

 

Calculate the magnitude of the maximum moment by using the shear diagram. 

 d = 200-20 -7 = 173 mm.. 

Mu = 53.5 kN.m/m 

0.2
173.0*1

9.0/10*5.53
2

3

2








n

n

R

db

Mn
R

 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.6 

ρ = 
m

1 (1 - 
fy

mRn2
1 ) 

ρ = 
6.20

1 (1 - 
420

)2)(6.20(2
1 ) = 0.0049 

A s  req = bd = 0.0049* 1000*173 = 845 mm
2
/m 

 Use As req = 854 mm
2 

. 

Use Φ 14 @ 17.5cm for main reinforcement 

A s min = 0.0018*1000*200=360 mm
2
 

Use Φ 10 @ 20cm for transverse reinforcement 

Design of shear:- 

 

Vu = 36  KN . 

6

**' dbf
Vc

wc
   

KNVc 106
6

173.0*1*24*75.0
  

Vu = 36  KN  >   Ø.Vc = 106  KN .  

No shear Reinforcement is required. 
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Landing Load calculation:- 

 

 Dead Load:- 

  Tiles              = 0.03*22 = 0.66 KN/m
2
. 

 Mortar          = 0.02*22= 0.44 KN/ m
2
.  

 Sand             = 0.07*16= = 1.12 KN/ m
2
. 

 Slab               = 0.2*25= 5 KN/ m
2
. 

 Plastering      = 0.02 *22=0.44 KN/ m
2
. 

dead load                    = 7.66 KN/m 

Additional dead load from flight=18.6KN/m 

 Live load:- 

Live load for stairs =5 KN/ m
2
. 

Additional live load from flight=11.5KN/m 
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Design of Bending:- 

Calculate the magnitude of the maximum moment by using the shear diagram. 

 d = 200-20 -7 = 170 mm.. 

Mu = 44 kN.m/m 

2.2
17.0*1

9.0/10*60
2

3

2








n

n

R

db

Mn
R

 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.6 

ρ = 
m

1 (1 - 
fy

mRn2
1 ) 

ρ = 
6.20

1
(1 - 

420

)2.2)(6.20(2
1 ) =0.4444 

A s  req = bd = 0.0044* 1000*170 =344mm
2
/m 

 Use As req = 344mm
2 

. 

Use Φ 12 @ 10cm for main reinforcement 

A s min = 0.0018*1000*200=360 mm
2
 

Use Φ 10 @ 20 cm for transverse  

Design of shear:- 

Vu = 69.5  KN . 
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6

**' dbf
Vc

wc
   

KNVc 106
6

173.0*1*24*75.0
  

Vu = 69.5  KN   < Ø.Vc = 106  KN .  

No shear Reinforcement is required. 

 

 

 

4-9-3 Design of Stair #3 :- 

 

  
Fig.(4-9-3) 

L=2.7+1.0=3.7m 

h=3.7/20=0.185m 

***Use h= 20 cm  
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Flight Load calculation:- 

 Dead Load:- 

  Tiles                      = 0.03*(0.33+0.17)*(24/0.30) = 1.2 KN/m
2
. 

 Mortar                  =(0.17+0.3)* 0.02*(22/0.3) = 0.68 KN/ m
2
.  

 Stairs                    = ((0.5*b*h)*25=(0.5*0.3*0.17*25)\0.3= 2.125 KN/ 

m
2
. 

 Slab                       = 0.20 *25/ Cos 33=6 KN/ m
2
. 

 Plaster                   = (0.02*22)/ (Cos 88) = 4.44 KN/ m
2
. 

Total dead load                    = 10.5 KN/m 

 Live load:- 

Live load for stairs =5 KN/ m
2
. 

 

Landing Dead Load calculation:- 

 

Tiles        =0.3*22*1 

Mortar     =0.02*22*1 

Sand        =0.07*16 

Concrete   =0.2*25*1 

Plastering   =0.02*22*1 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

                  =7.66 KN/m 
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Design of Bending:- 

 

Calculate the magnitude of the maximum moment by using the shear diagram. 

 d = 200-20 -7 = 173 mm.. 

Mu = 29 kN.m/m 

08.1
173.0*1

9.0/10*29
2

3

2








n

n

R

db

Mn
R

 

m  = 
'*85.0 fc

fy  = 
24*85.0

420 = 20.6 
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ρ = 
m

1 (1 - 
fy

mRn2
1 ) 

ρ = 
6.20

1 (1 - 
420

)08.1)(6.20(2
1 ) = 0.0026 

A s  req = bd = 0.0026* 1000*173 = 450 mm
2
/m 

Use Φ 10 @ 15cm for main reinforcement 

A s min = 0.0018*1000*200=360 mm
2
 

Use Φ 10 @ 20cm for transverse reinforcement 

4.9.1.6.  Design of shear:- 

 

Vu = 28.6  KN . 

6

**' dbf
Vc

wc
   

KNVc 106
6

173.0*1*24*75.0
  

Vu = 28.6  KN  >   Ø.Vc = 106  KN .  

No shear Reinforcement is required. 

 

 

 

9-10 Design of Column:- 

 

9-10-1 Design of Col #6(In Basement Floor): 

Dead load from (Beam 2)(basement Slab&3
rd

 Slab)=247.8*2=495.6 KN 

Live load from (Beam 2) (basement Slab&3
rd

 Slab)=60.9*2=121.8 KN 

Dead load from (Beam 2) (ground,1
st
,2

nd
 Slab)=137*3=411 KN 

Live load from (Beam 2) (ground,1
st
,2

nd
 Slab)=37*3=111 KN 

Self Weight of Columns=25*0.6*0.3*(3.73+3.73+3.46+2.5+2.5)=72 KN 

Total Dead Load=495.6+411+72=979 KN 

Total Live Load=121.8+111=233 KN 

 



 Chapter Four – Structural Analysis and Design 

 

34 

 

2

2

'

 18.030*60 

113.0

)420*015.0)015.01(24*85080382.2

2382
65.0

1548

)*)1(85080

column raced***

015.0 ***

73.3

1548233*6.1979*2.1

mUse

cmAg

.Ag(.

KNPn

fyggfc.Ag(.Pn

B

gAssume

Lu

KNPu





















 

 

Check Slenderness Effect: 

A

I
hgyrationofradiusR

factorengtheffectivelK

lengthunbracedportedunActualL

ACI
M

M

r

Lk

u

u





















3.0  :

  :

)(sup :

21210................40)1234(
.

2

1

 

4.41
3.0*3.0

73.3*1*


rx

LuK
 

7.20
6.0*3.0

73.3*1*


ry

LuK
 

 Long Column in Y Direction. 

 Short Column in X Direction. 

***The Long Column Case Used To Design. 



 Chapter Four – Structural Analysis and Design 

 

34 

 

2
6

4
33

.6.28
76.01

0054.0*10*23270*4.0

0054.0
12

6.0*3.0

12

*

76.0
1548

)1175(979*2.1

2327024*4750'4750

)]1510.(2002318......[..........
1

4.0

mMNEI

m
hb

I

Pu

MpafcE

EqACI
IE

EI

g

d

c

d

gc





















 

.2.20
)73.3*0.1(

6.28*14.3

)1310.(2002318................
)(

2

2

2

2

MNP

EqACI
KLu

EI
P

c

cr






 

11.1
)10*2.20*75.0/1548(1

1

)1210.(2002318...............0.1
75.0/(1

)4.6.10.10(2002318.......1

)1610.(2002318............
2

1
4.06.0

3

)























ns

c
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2

2

2

1884314*6

256

314,25

`180030060001.0

mmA

Use

mmAUse

mmAA

s

s

ggs















 

 

9-10-2 Two Way Shear Action(Punching): 

 Interior Column(In Third Floor): 

   Design of Column(C 28) :  

 Material :- 

 concrete    B300                Fc' = 24 N/mm
2
 

 Reinforcement Steel         fy = 420 N/mm
2
 

Circular Column D=50cm 

Slab Thickness =32cm  

3653.8391000*28.0*45.2*24333.0*75.0

*333.0*
3

1

*54.0*)2
45.2

28.0*40
(

12

1
*)2

*
(

12

1

*5.0*)21(
6

1
*)

4
1(

6

1

365)04.13*478.0372

478.0390.0*

45.239.0**22

390140250

/04.135*6.12.4*2.1

372Reaction Support ***

/5 ***

/2.4 ***

75.2

2802020320

''

'''

'''

22

2

2

2







































KNVc

controldbfcdbfcVc

dbfcdbfcdbfc
b

ds
Vc

dbfcdbfcdbfc
c

Vc

(Vu

mA

mrb

mmr

mKNWu

KN

mKNLoadLive

mKNLoadDead

Ln

mmd
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 4-11Design of Footing:- 

 

 4-11-1Design of strip Footing:- 

 Materials :- 

Concrete    B350 ,       Fc' = 0.8*35 = 28N/mm
2 

=28Mpa 

Reinforcement Steel  ,  fy = 420 N/mm
2
 =420 Mpa 

 

 

Fig (4-11-1) 

Plan of strip footing. 

Determination of load:- 

 
From slab and Wall Weight  : 

Dead: 

Weight from "Etabs" =270KN/m 

Live: 

Weight from "Etabs" =30KN/m 

Soil density = 18 KN/m
3
. 

Allowable soil Pressure = 400 KN/m2. 

Assume depth of strip =70cm. 

Q allow =400 - (0.7*25+0.15*25) – (0.6*18) -5= 363 KN/m
2

 

 For one meter strip 
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b = 1.0 m , 

assume h= 70 cm 

d= 700 – 75 – 20 = 605 mm 

22 /363/372
0.1*0.1

372
mKNmKNqultimate  

Check of One Way Shear:- 

OKVuVc

KNVc

KNVu




















 40010605.0128
6

75.0

941*372605.0
2

3.00.1

3

   Design of  Bending Moment:- 
(for 1.0m Strip) 

mKNMu .186
2

6.0*372 2

 

Kn = Mpa
bd

Mn
6.0

605.0*1

9.0/10*186
2

3

2



 

6.17
28*85.0

420

*85.0 '


fc

fy
m 













 


yf

Knm

m

2
11

1
 

2

.Re

2

min

2

.Re

540880

5401000*300*0018.0**0018.0

8801000*605*00145.0**

00145.0
420

6.06.172
11

6.17

1

mmAsAs

mmhbAs

mmdbAs

Shrinkageq

q




















 






 

in both directions 12@12.5cmse  Ф U 

 

Check of strain:- 

As * fy = 0.85 * cf * b * a 

mailto:12@12.5cm
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005.0096.0

003.0
2.18

2.18605

2.18
85.0

5.15

5.15

*1000*28*85.0420*880

1














s

s

mm
a

c

mma

a






 

 OK 

4-11-2  Design of  Isolated footing(F1):- 

 Materials :-  

      Concrete    B350 ,       Fc' = 0.8*35 = 28N/mm
2 

=28Mpa 

      Reinforcement Steel  ,  fy = 420 N/mm
2
 =420 Mpa 

 

Load Calculation(For C5 in ribbed slab region):- 

P(Dead)=1669 KN 

P(Live)=393 KN 

Pu = 2632 KN   

Soil weight = 18KN/m
2
 

Column geometry  60 *30  cm  

Allowable soil pressure = 400  KN/m
2 

 

Design of Footing Area:- 

qall net = 400-(0.6*18)-(0.6*25+0.15*25)-5= 370 KN/m
2
  

Area (A) = Total load /  Allowable Soil Pressure 

              = 26.5
370

3931669
m


 

Try 2.8 * 2.5   Area = 7.0 m
2
 

Pu = 1.2*1669+1.6*393=2632 KN   

              22 /370/376
5.2*80.2

6393.11669*2.1
mKNmKNqultimate 


  

 

Thickness Determination:- 

Assume h = 60 cm ….. d = 600-75-20 = 505 mm 
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 Check for One Way Shear Action 

OKVuVc

KNVc

KNVu




















 3.93510505.080.228
6

75.0

4.62480.2*376505.0
2

6.80.2

3

  

 Check for Two Way shear Action (Punching). 

mmd

mmh

505

600




 

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: 

2
30

60

)(

)(


bWidthColumn

aLengthColumn
C  

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

mb 82.32*)3.0505.0(2*)6.0505.0(   

s  = 40              for interior column  

kNdbfV oc

c

C 255210*505.0*82.3*28*
0.2

2
1*

6

75.02
1

6

1
.. 3 
























           

kNdbf
db

V oc

o

s

C 471210*555.0*82.3*28*2
82.3

505.0*40
*

12

75.0
2

/12

1
.. 3 
























     

controlkNdbfV ocC     255210*505.0*82.3*28*
3

75.0

3

1
.. 3 


   

    
ok    

2298376*505.06.0)505.3.0(5.2*80.2

VuVC

kNVu
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Design for Bending Moment.
 ***In 2.8 m direction 

mKNMu .5705.2*
4

)6.8.2(
*

2

)6.8.2(
*376 


  

m  = 
'*85.0 fc

fy
 = 

28*85.0

420
= 17.6 

Kn = 
2*

/

db

Mu 
= 

2

3

)505.0(*80.2

9.0/10*570 

= 0.9 MPa 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
6.17

1
(1 - 

420

)9.0)(6.17(2
1 ) =0.00219 

Asreq = 0.00219 (2800) (505) = 3097 2mm   

0018.0min   

sA min = 0.0018 (2800) (600) = 3024 mm
2
  

 

# of bars = As/ As bar = 2595/154 = 21.1                

 Note AФ14 = 154 mm² 

 

Use  22Ф 14      As provided = 3234mm
2
   

 

 

***In 2.5m direction 

mKNMu .4758.2*
4

)6.5.2(
*

2

)6.5.2(
*376 


  

m  = 
'*85.0 fc

fy
 = 

28*85.0

420
= 17.6 

Kn = 
2*

/

db

Mu 
= 

2

3

)505.0(*50.2

9.0/10*475 

= 0.8 MPa 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
6.17

1
(1 - 

420

)8.0)(6.17(2
1 ) =0.00194 
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Asreq = 0.00203(2500) (505) = 2450 2mm   

0018.0min   

sA min = 0.0018 (2500) (600) = 2700 mm
2
  

 

# of bars = As/ As bar = 2700/154 = 18.1                

 Note AФ14 = 154 mm² 

 

Use  20Ф 14      As provided = 3080mm
2
   

                     

 Check for yielding:- 

 

Tension = Compression 

 

 

 Check transfer of load at base of column: 

)85.0( AgcfPn   

kNPn 278510*)3.0*6.0)(28)(85.0(65.0 3   >  Pu =2632 KN. 

No dowels are required, but use minimum dowels. 

2

.Re

2

Pr

2

min

945

1820

 dowels a as barscolumn   theUse

930*60*005.0*005.0

cmAscmAs

Select

cmAgAs

qovided 





 

Use 20 Φ 18  dowels             As  Provided = 45 cm2      

                                        

 Development Length ( dL ):- 

Ld= 
 

  

  

 √  

        
      

  

    

OK

mm
a

c

mma

a

abfcfyAs

s

s

..........005.006.0

06.0003.0*
24

24505

24
85.0

3.20

3.20

*80.2*28*85.0420*10*3234

*'**85.0*

1

6
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Cb=75+14/2=82mm 

Ld=
 

  

   

   

           
    

  

           

Available Ld =(2800-600)/2 – 75 = 1025>137 mm 

OK.  

 

Ldb= 
bd

fc

fy


'4

 

Ldb= mm127018
284

420
   control 

But not less than: 

Ldb = 0.04(fy) bd =0.04(420)*16 =268.8 mm 

Available Ld =h-cover-db=60-7.5-2*1.6=74.3 cm 

74.3 > 12.7      …….    OK 

 
Fig.(4-11-2) 

Section (A-A) in Isolated Footing. 
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   4-12Design of Basement Wall:- 

 

 Position :-  

              Basement Wall (BW) . 

 Material :-  

Concrete    B300 ,       Fc' = 0.8*30= 24 N/mm
2 

=24Mpa 

      Reinforcement Steel  ,  fy = 420 N/mm
2
 =420 Mpa 

 System :- 

 

 
 

Fig.(4-12-1). 

 

Load on Basement wall 
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 Loading :- 

Load calculation 

3

0

/18

5.030sin1

30

mKN

K











 

Self weight of earth  

                           

 

Load from live load [ L.L=5 KN/m
2
] 

mKNKPW /5.25.0*5* 0 
 

 

 

Load from foundation  (F= 2028 KN) 
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Fig. (4-12-2). 

 

 

 

 
 

Fig.(4-12-3). 

 

 

 

 

D = 2.9 

S = 2.6 

L = 2.9 
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(wall friction angle) 
      
 
 

   
         

           √
                             

        

      

 

  : ground sliding angle 
 

tan    
                     

                     
      

       
 

From atir program: 

 

             
               

          
  

 
        

          
 

 
ـ   √      =     

 

 
                           

             ………OK. 

 

 

reinforcement vertical   For 

 

   
    

    
 

         

          
           

  
  

ـ        
 

   

       
       

   
 

 
(  √  

     

  
 )  

 

     
(  √  

            

   
 )         

 

 

                                         ……..(control)  
 

                                           
 

 

Use  Ф 14@10 cm      (in vertical direction) in air side         
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Use  Ф 14@20 cm      (in vertical direction) in earth side         

 

horizontal reinforcementFor  

 

                                        
 

Use  Ф 10@25 cm      (in horizontal direction) in both sides 

         

 

Design of the basement wall (1) under concrete column :-
 

 

 

 

 

 

 

 

 

 

 

 

We will design the columns in the basement wall by considering new dimensions 

of the columns (1m * 0.3m) 

 

       

Design the transport load in tension position: 

(along o.4h = 0.4*4=1.6 m vertically )………….. according to German 

Code    
 

   
  

 
(  

 

 
) 

 
 

      
   

 
(  

   

 
)   164.26 KN 

As = 
 

      
 

 

    As = 
      

      
  4.345       
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But we have from the horizontally reinforcement  along 1.6 m  As=4.74       
So  no need for extra reinforcement. 
 

 

 
 

      
    

 
(  

   

 
)   699.76 KN 

As = 
 

      
 

 

    As = 
      

      
  18.51       

 

As from Ф 10@25 cm = 4.74        

18.51-4.74=13.77     

 Use  5 Ф 14    in each side with   As = 15.4     >  13.77        

 

And the same calculation to the rest. 

 

 

      
    

 
(  

   

 
)   1023.6 KN 

As = 
 

      
 

 

    As = 
      

      
  27.1       

 

As from Ф 10@25 cm = 4.74        

27.1-4.74=22.36     

 Use 8Ф 14    in each side with   As = 24.64     >  22.36        

 

 

      
    

 
(  

   

 
)   872.1 KN 

As = 
 

      
 

 

    As = 
     

      
  23.1       

 

As from Ф 10@25 cm = 4.74        
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23.1-4.74=18.36     

 Use  6 Ф 14    in each side with   As = 18.48     >  18.36        

 

 

      
    

 
(  

   

 
)   360.4 KN 

As = 
 

      
 

 

    As = 
     

      
  9.5       

 

As from Ф 10@25 cm = 4.74        

9.5-4.74=4.76     

Use  3 Ф 10    in each side with   As = 4.74      

 

 

      
    

 
(  

   

 
)   288.15 KN 

As = 
 

      
 

 

    As = 
      

      
  7.6       

 

As from Ф 10@25 cm = 4.74        

7.6-4.74=2.86     

 

Use  2 Ф 10    in each side with   As = 3.16     >  2.86     

 

      
    

 
(  

   

 
)   663.43 KN 

As = 
 

      
 

 

    As = 
      

      
  17.55       

 

As from Ф 10@25 cm = 4.74        

17.55-4.74=12.81     

 Use  5 Ф 14    in each side with   As = 15.4     >  12.81        
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(  

   

 
)   377.19 KN 

As = 
 

      
 

 

    As = 
      

      
  9.98       

 

As from Ф 10@25 cm = 4.74        

9.98-4.74=5.24     

 Use  2 Ф 14    in each side with   As = 6.16     >  5.24        

 

 

      
    

 
(  

   

 
)   504 KN 

As = 
 

      
 

 

    As = 
   

      
  13.3       

 

As from Ф 10@25 cm = 4.74        

13.3-4.74=8.56     

 Use  3 Ф 14    in each side with   As = 9.24     >  8.56        

 

 

       
    

 
(  

   

 
)   455.18 KN 

As = 
 

      
 

 

    As = 
      

      
  12       

 

As from Ф 10@25 cm = 4.74        

12-4.74=7.26     

 Use  3 Ф 14    in each side with   As = 9.24     >  7.26        

 

 

       
    

 
(  

   

 
)   456.24 KN 
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As = 
 

      
 

 

    As = 
      

      
  12.1       

 

As from Ф 10@25 cm = 4.74        

12.1-4.74=7.36     

 Use  3 Ф 14    in each side with   As = 9.24     >  7.36        

 

 

       
    

 
(  

   

 
)   493 KN 

As = 
 

      
 

 

    As = 
   

      
  13       

 

As from Ф 10@25 cm = 4.74        

13-4.74=8.26     

 Use  3 Ф 14    in each side with   As = 9.24     >  8.26        

 

 

       
    

 
(  

   

 
)   290.7 KN 

As = 
 

      
 

 

    As = 
     

      
  7.7       

 

As from Ф 10@25 cm = 4.74        

7.7-4.74=2.96     

 Use  2 Ф 10    in each side with   As = 3.16     >  2.96       
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4-13Design of well walls: 

 
Live load=5 KN/m

2 

 Water Load : 

2

3

waterl

1

KN/m344.310

/10







qwater

mKn

hq





 
 Soil Load : 

2

3

2

KN/m455.0*5*18

/18

5.0

**









qsoil

mKn

K

Khq

soil

a

a





 

 Design : 

 
 

  

Fig .(4-13-1) 

Load of well wall. 
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Mu  =136 kN.m 

Vud =120.1 kn 

 



 Chapter Four – Structural Analysis and Design 

 

444 

 

01.2
270.0*0.1

9.0/10*136

2701020300

6.20
2485.0

420

'85.0

2

3

2











nn K
bd

Mn
K

mmd

fc

Fy
m

 

  Design of the Vertical reinforcement: 

0052.0)
420

7.26.202
11(

6.20

1

)
2

11(
1











fy

mKn

m
 

 

mmmAs /360300*1000*0012.0 2

min  

mmmAsmmmAs /1634/360 2

req

2

min  

7
201

1404
# meteroninbarof 

16 @ 14cm  ΦUse  

  Design of the Horizontal  reinforcement: 

3.5
113

600
#

/600300*1000*002.0 2





barof

mmmAshorezantal

 

12@15cm for horizontal reinforcement ΦUse  

 

  Check for Shear : 

   

 

 

 

 

 

requiredisntreiforcemeShearNo

kNVuVc

dbfcVc

VuVc

 

1.120166.

270.0100024
6

75.0
'

6

75.0















214042701000  0052.0 mmAsreq 



 Chapter Four – Structural Analysis and Design 

 

444 

 

4-14 Design of shear wall (W6 in Part 1):-
  

 

 Material :-         

concrete    B300                 Fc' = 24 N/mm
2
 

Reinforcement Steel           fy = 420 N/mm
2
 

 According to soil profile type "SA" ,and Seismic Zone Factor "Z"=0.3: 

Ca:" Seismic Coefficient" =0.24 

Cv:"Seismic Coefficient"=0.24 

I:"Importance Factor"=1.0 

R:"Structural System"=5.5 

 System For Shear Walls :-  

The basement floor is considered as rigid box, due to enough walls . 

 

 

Fig.(4-14-1) 

Shear wall W6 in part 1. 

 Section :-              

t=30 cm .shear wall thickness 

Lw = 2.6 m .shear wall width 

 hw=14 m. 
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Fig. (4-14-2). 

Load from earthquake (X Direction) for Shear wall (W05). 

 

 Design of the Horizontal reinforcement: 

Critical Section: 

mKNM

KNV

mlwd

m
hw

controlm
lw

u

u

.1013

160

04.13.18.08.0

0.7
2

14

2

3.1
2

6.2

2
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KNV

NAssume

KNV

dh

l

V
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hl

N
cfl
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V
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dNdbcf
V

db
cf

V

c

u

c

w

u

u

w

u

w

c

w

u

c

c

382
3.14

04.10

4

10*04.130.024

0

25510*04.130.0
6
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10

2

2

2
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6
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2
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1
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2

Control   14210
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3.130.0

2

3.1

160

1013

243.1

2

24 3
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w
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KNV

  

   

m
A

S

mhS

m
l

S

h

m

KNV
V

V

dF

V

vh

w

Vh

Vh

c
u

s

y

sVh

s
A

s
A

s
A

3.0
00075.0

101132

00075.0

2

9.030.033

26.0
5

3.1

5

control ... 00075.030.00025.00025.0

00016.0
04.1420

1071

71142
75.0

160

6

2

2

2

2

min
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)(  /20@12 horizontallayerstwoincccmUse  
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 Design of Vertical reinforcement: 

 

mS

mhS

m
l

S

controlmS

hS

hS

hS
hS

A

l

h

w

Vn

Vn

vh

w

w

Vn

A

A

A

45.01

9.030.033

86.0
3

6.2

3

30.0
30.00025.0

101132

0025.0

0025.0
300200

1132

6.2

14
5.25.00025.0

0025.05.25.00025.0

1

1

6

1

1

1

1

2
















































































 

)(  /20@12 verticallayerstwoincccmUse  

 

 Design of Moment: 

The boundary element is required if : 

 

007.0/

    :

/*600





hwnassume

wallforntDisplacemeLateraln

hwn

Lw
C







 

mC 6.0
007.0*600

6.2
  

LwCCw  1.0  

mCw 35.06.21.06.0   

red y is requiNo boundar

m
C

Cw 3.0
2

6.0

2
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4-15 Design of Dome:- 

 Materials :-  

Steel  ,  fy = 4000 psi  

Glass  , 25KN/m
3  

 Loads:- 

Dead load=2*.07*25=0.5KN/m
2 

Live load "Snow Load" =1.25KN/m
2 

Wind Load 

After Design We get the profile as Horizontal is HSS 4X2 X0.125 

                                                       as   Vertical   HSS 4 X 2 X 0.125 

 Design Strength of Weld Metal:- 

cmLwSelect

mmLw

inchLw

Lw
.

.

From "Sap"KN.T

RnwLw*T

ksiweldFpu

a

0.1 

075.0

003.0

70*6.0*)
4

1
*707.0(75.0*

4484

0270

0270

70""

''25.0
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Fig. (4-15-1) 

 



ick the date] صادر والمراجعالم  

 
 

 المصادر والمراجع:

 

1. American Concrete Institute (A.C.I.) , Building Code Requirement  for 

structural concrete (ACI - 318M – 02). 

2. Uniform Building Code (UBC-97). 

، كوود  الأموواو لالىووع ،نوواى     كود  لبناو ا لبود الأ لني  ولأ     هجلس البٌاء الوطٌي الأردًي،  .3

 م.2006،الأردى، 

 لهشورلع بوليتكٌك فلسطيي,   هشرلع التصوين الاًشائي لوكتبه جاهعةهشاريع تخرج سابىه : .4

 .التصوين الاًشائي لوجوع تجاري
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