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 فرٝق اىؼَو 

  ػجذ اىرزَِ راضٜ زَذ خجرِٝ ّصبر                         أ   

    ٍسَذ مبٝذ اث٘ ػراً ػجذ اىرزَِ ّ٘اٗرح                         

 إشراف :

 . ً. ضفٞبُ اىترك

     

حلإٔشخثٟ ٘ٛ أُ٘ حٌظظ١ّّخص حٌلاُِش ٌٍّزٕٝ روي حٌظظ١ُّ حٌّوّخٍٞ، فظ٠ُٛن حلأهّيس ٚحلأكّخي ٚحٌلفخف هٍٝ حٌظظ١ُّ      

 حٌّظخٔش ٚرؤفؼً حلأٓوخٍ ٚأهٍٝ ىٍؿخص حلأِخْ ٠من هٍٝ هخطك حٌّظُّ حلإٔشخثٟ.

       

ؿٛحرك َِٚحفمٙخ  أٍروشك١غ طظىْٛ ِٓ  فٟ ٌ٘ح حٌّشَٚم ٕٓمَٛ روًّ طظ١ُّ أشخثٟ "ٌّزٕٝ ِيٍٓش ٠ـخ حًٌّٕٛؿ١ش ٌٍظ١ِّ"،    

 طم٠َزخ . 2َ 6000هِحْ ِخء ك١غ طزٍغ ِٔخكظٗ حلإؿّخ١ٌش  اٌٝ)ٍِوذ ٚٓخكش ِٚٛلف ١ٓخٍحص ٚغَفش كَحٓش ( رخلإػخفش 

ك١غ طُّ حٌّشَٚم هٍٝ حٌـَحُ حٌلي٠غ ٚحٌّوخطَ ، ٌىٟ ٠ٍزٟ ؿ١ّن حٌّظـٍزخص حٌظو١ّ١ٍش ٚحٌظَف١ٙ١ش فٟ ِيٍٓش ًّٔٛؿ١ش ِن  

ٚطُ حهظ١خٍ ٌ٘ح حٌّشَٚم ٌٕيٍس ِؼً ٌ٘ح حٌٕٛم ِٓ حٌّيحٍّ ٚحٌظٟ  ،حٌـزٛغَحف١ش فٟ حٌظظ١ُّ  حلأٍعٚحكظَحَ ؿز١وش  َِحهخس

 ِٓ حٌـ١ي طٛفَ٘خ فٟ ِـظّوخطٕخ .

 

ِٚٓ حٌـي٠َ رخٌٌوَ حٔٗ ١ٓظُ حٓظويحَ حٌىٛى حلأٍىٟٔ ٌظلي٠ي حلأكّخي حٌل١ش، ٌٚظلي٠ي أكّخي حٌِلاُي، أِخ رخٌٕٔزش ٌٍظل١ًٍ        

, ٚلا ري ِٓ حلإشخٍس اٌٝ حٔٗ ١ٓظُ حلاهظّخى هٍٝ (ACI_318_14)حلإٔشخثٟ ٚطظ١ُّ حٌّمخؿن ف١ٔظُ حٓظويحَ حٌىٛى حلأ٠َِىٟ 

 .Autocad2007 ,Atir, Safe ,Etabs , Staadpro ,Sab 2000 روغ رَحِؾ حٌلخٓٛد ِؼً :

 

ٚحلأكّخي حٌّوظٍفش حٌّظٛلوش ِٚٓ ػُ  حلإٔشخث١ش١ٓٚظؼّٓ حٌّشَٚم ىٍحٓش أشخث١ش طفظ١ٍ١ش ِٓ طلي٠ي ٚطل١ًٍ ٌٍوٕخطَ        

حٌظٟ طىْٛ ح١ٌٙخوً  شحلإٔشخث١ٌٍوٕخطَ ٚاهيحى حٌّوــخص حٌظٕف٠ٌ١ش رٕخء هٍٝ حٌظظ١ُّ حٌّوي ٌـ١ّن حٌوٕخطَ  حلإٔشخثٟحٌظظ١ُّ 

، ِٚٓ حٌّظٛلن روي اطّخَ حٌّشَٚم أْ ٔىْٛ لخى٠ٍٓ هٍٝ طمي٠ُ حٌظظ١ُّ حلإٔشخثٟ ٌـ١ّن حٌوٕخطَ حلإٔشخث١ش ربًْ  ٌٍّزٕٝ حلإٔشخث١ش

 حلله ٚطٛف١مٗ .

 .فٞقٗالله ٗىٜ اىت٘
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Abstract 

 
        Structural design is the most important designs required for building architectural design, 

distribution columns and loads and maintaining durability and best price and highest security 

rests with the structural Designer. 

In this project we will work a construction design "For The Idealistic Yatta School For 

Distinguishing", consisting of four floors and facilities (Stadium and arena parking, guarded 

room) plus water tank with total area 6000 m2. 

The project is designed in a modern style and contemporary, to meet all educational and 

recreational requirements in pilot schools taking into account and respecting the nature of the 

Earth's topographic in design, this project was selected for the scarcity of such schools and the 

good in our communities. 

It is worth mentioning that the code will be used to determine the live loads and seismic loads for 

structural analysis and design sections of the us code is used (ACI_318_14), and there must be 

some software such as: 

Autocad2007 ,Atir, Safe ,Etabs , Staadpro ,Sab 2000. 

The project will include the construction of detailed study for the identification and analysis of 

structural elements and different loads expected and then design elements and prepare drawings 

based design intended for all structural elements that are building structures, expected after 

completion of the project should be able to provide structural design of all structural elements by 

God's grace. 
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 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. 
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 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. 

 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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 اىَقذٍخ      الأٗه  اىفصو 

 

2 

 

 مـقـدمـة  : 1-1

 

نقذ شهذ انقشٌ انًاضً تقذو و تطىس فً كافح يُاحً انحٍاج و صاحة هزا انتطىس صٌادج يهحىظح فً أػذاد  

انًساكٍ و انخذياخ يًا اوجذ حاجح اجتًاػٍح و اقتصادٌح انى انًثاًَ  إنىانسكاٌ و تانتانً صٌادج فً احتٍاجهى 

 انسكٍُح .

 

 أهداف انمشروع  : 1-2

  

 الإَشائٍح.الأهذاف انًؼًاسٌح و الأهذاف تقسى أهذاف انًششوع إنى   

 

 أهداف انمشروع انمعمارية   : 1-2-1 

   

 .هى انقذسج ػهى فهى انًخططاخ انًؼًاسٌح تشكم انصحٍحانهذف انشئٍسً انًؼًاسي   

 

 أهداف انمشروع الإنشائية   : 1-2-1

   

  أهذاف انًثُى .تؼضٌض انقذسج ػهى اختٍاس انُظاو الإَشائً انًُاسة و انًتىافق يغ 

  ستط يا تى تؼهًه تًساقاخ انتصًٍى الإَشائً تانجاَة انؼًهً وانتصًًًٍ فً انًششوع 

  اكتساب يهاساخ و خثشاخ جذٌذج فً يىاجهح انًشاكم وانؼقثاخ انتً نى ٌتى انتطشق نها

 انجايؼٍح . ادساستُفً انجاَة الأكادًًٌ انُظشي يٍ 

 

 

 مشكهة انمشروع   : 1-3

 

تحهٍم و  إنىٌحقق يتطهثاخ انًتاَح و انخذياتٍح , تالإضافح  إَشائًاَسة َظاو  إٌجادتكًٍ يشكهح انًششوع فً 

الأساساخ ... انخ , تؼذ تحذٌذ ثم انؼقذاخ و انجسىس و الأػًذج وتصًٍى كافح انؼُاصش الإَشائٍح انًكىَح نهًششوع ي

انتسهٍح انًطهىب , تؼذ رنك  إنىهىتح نزنك انؼُصش تالإضافح ًٌكُُا تحذٌذ الأتؼاد انًط إَشائًالأحًال نكم ػُصش 

انتطثٍق  إنىنلاَتقال يٍ يشحهح انتصًٍى انُظشي  إَشائٍحسٍتى ػشض انُتائج ػهى شكم يخططاخ و سسىياخ 

 انؼًهً فً انًىقغ . 

 

 انمسهمات : 1-4
 

فً انًششوع ػهى كم  الاػتًادانًخططاخ الإَشائٍح انلاصيح نكافح ػُاصش انًششوع , و سىف ٌتى  إػذاد إنىتهذف دساستُا 
 ( و انكىد الأسدًَ نلأحًال . ACI -318-08 يٍ انكىد الأيشٌكً ) 
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 فصىل انمشروع  : 1-5
    

  : انًقذيح .انفصم الأول 

  انىصف انًؼًاسي . انفصم انثاني : 

  : الإَشائً .انىصف انفصم انثانث 

  : انتحهٍم و انتصًٍى الإَشائً .انفصم انرابع 

  : انُتائج و انتىصٍاخ . انفصم انخامش 
 
 

 انجدول انزمني نهمشروع   : 1-6
 

 
 انجذول انضيًُ نهًششوع( :  1-1جدول ) 
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 خ  :ـذٍـقـٍ 2-1

 

حٌوّخٍس أَ حٌوٍَٛ حٌٕٙي١ٓش، ٟٚ٘ ١ٌٔض ١ٌٚيس ٌ٘ح حٌوظَ؛ رً ٟ٘  ٌِٕ أْ هٍك حلله طوخٌٝ حلإٔٔخْ حٌٌٞ أؿٍك طوظزَ 

حٌوٕخْ ٌّٛح٘زٗ ٚ هٛحؿَٖ، فخٔظمً رٌٖٙ حٌّٛح٘ذ ِٓ ك١خس حٌىٙٛف اٌٝ أفؼً طٍٛس ِٓ طٍٛ حٌَفخ١٘ش، ِٔظغلًا ِخ 

  ٚ٘زٗ حلله ِٓ ؿّخي ٌٌٖٙ حٌـز١وش حٌولارش.

 

لض حٌوّخٍس فٓ ِٚٛ٘زش ٚأفىخٍ، طٔظّي ٚلٛى٘خ ِّخ ٚ٘زٗ حلله ٌٍّوّخٍٞ ِٓ ِٛح٘ذ حٌـّخي. ٚاًح وخْ ٌىً ٚرٌٙح أطز  

ر١ٓ حٌو١خي ٚحٌٛحلن؛  فٓ أٚ هٍُ ػٛحرؾ ٚكيٚى ٠مف هٕي٘خ فبْ حٌوّخٍس لا طوؼن لأٞ كي أٚ ل١ي، فٟٙ طظؤٍؿق ِخ

غ حٌفؼٛي ٍغُ أٔٙخ لي طوزت ٌٕخ حٌوي٠ي ِٓ حٌّفخؿآص ٚحٌٕظ١ـش لي طىْٛ أر١ٕش ِظٕخ١٘ش حٌزٔخؿش ٚحٌظَحكش طؼ١َ ف١ٕخ رو

 هٕيِخ ٔيهٍٙخ ٚٔظفخهً ِن طفخط١ٍٙخ.

ٚلي ٠زيٚ حٌّزٕٝ ر١ٔـخً ِٓ حٌوخٍؽ، ٚوؤٔٗ ِفىه اٌٝ هيس لـن ػوّش ىْٚ حٌشوٍٛ رخلاطظخي ر١ٓ ٌٖ٘ حٌمـن؛ ِن أٔٙخ 

فٟ طَو١زظٗ حٌٕٙي١ٓش حهظّخىحً و١ٍخً هٍٝ  فٟ كم١مش حلأَِ ِظظٍش ِٚظَحرـش هزَ هيس فَحغخص ٚؿٍٔٛ. ٚلي ٠وظّي حٌّزٕٝ

شىً ٕ٘يٟٓ ِٕظلُ وٛكيس ِظىٍَس فٟ وً أؿِحء حٌّزٕٝ، ٚاْ وخٔض أك١خٔخً طلَّف ٚطمـن ٌظوَؽ رظَو١زش رظ٠َش لا 

 طٛكٟ رخٍطزخؿٙخ رخٌشىً حٌّٕظلُ.

 

طزيأ أٚلا رَّكٍش حٌظظ١ُّ اْ ه١ٍّش حٌظظ١ُّ لأٞ ِٕشؤ أٚ ِزٕٝ طظُ هزَ هيس َِحكً كظٝ ٠ظُ أـخُٖ هٍٝ أوًّ ٚؿٗ، 

حٌّوّخٍٞ ك١غ ٠ظُ فٟ ٌٖ٘ حٌَّكٍش طلي٠ي شىً حٌّٕشؤ ٠ٚئهٌ رو١ٓ حلاهظزخٍ طلم١ك حٌٛكخثف ٚحٌّظـٍزخص حٌّوظٍفش 

حٌظٟ ِٓ أؿٍٙخ ١ٓظُ أشخء ٌ٘ح حٌّزٕٝ، ك١غ ٠ـَٞ ط٠ُٛن أٌٟٚ ٌَّحفمٗ، رٙيف طلم١ك حٌفَحغخص ٚحلأروخى حٌّـٍٛرش 

ّلخٍٚ، ٚطظُ فٟ ٌٖ٘ حٌو١ٍّش أ٠ؼخ ىٍحٓش حلإٔخٍس ٚحٌظ٠ٛٙش ٚحٌلَوش ٚحٌظٕمً ٚغ١َ٘خ ِٓ ٚطلي٠ي ِٛحلن حلأهّيس ٚحٌ

 حٌّظـٍزخص حٌٛك١ف١ش.

 

ٚروي حلأظٙخء ِٓ َِكٍش حٌظظ١ُّ حٌّوّخٍٞ ٚاهَحؿٙخ رظٍٛطٙخ حٌٕٙخث١ش طزيأ ه١ٍّش حٌظظ١ُّ حلإٔشخثٟ حٌظٟ طٙيف اٌٝ 

هٍٝ حلأكّخي حٌّوظٍفش حٌٛحلوش ه١ٍٙخ ٚحٌظٟ ٠ظُ ٔمٍٙخ هزَ ٌٖ٘  طلي٠ي أروخى حٌوٕخطَ حلإٔشخث١ش ٚهظخثظٙخ حهظّخىح

 حٌوٕخطَ اٌٝ حلأٓخٓخص ِٚٓ ػُ اٌٝ حٌظَرش.

 

 ىَسخ ػبٍخ ػِ اىَشرٗع : 2-2

 

ٔظ١ـش ٌويس أٓزخد ِٕٙخ : ١ٓـَس حلاكظلاي حلآَحث١ٍٟ هٍٝ  يحٍِّٓ هيس ِشخوً فٟ طظ١ُّ حٌّ ٠ـخطوخٟٔ ِي٠ٕش 

 يٍٓش. ٌٌٌه أطض حٌلخؿش ٌظظ١ُّ ِ يحٍّفْ حٌٛلض, ٚغ١خد حٌظوـ١ؾ حٌـ١ي فٟ ط٠ُٛن حٌّحٌّٛحٍى حٌّظخكش ٚلٍظٙخ فٟ ٔ

 حٌفٍٔـ١ٕٟ. ظو١ٍّٟحٌٕف١ٔش ٚحٌـٔي٠ش, ٠ٚٔخهي فٟ اطلاف ٚطـ٠َٛ حٌمـخم حٌ ٍٓٔـ١ٕ١حٌفـٍزش َحهٟ حكظ١خؿخص حٌط

طشىًّ حٌّيٍحّ  رً حٌظو١ٍُ فمؾهيِش فٟ هظَٔخ حٌلخٌٟ ٌُ ٠وي ٠مظظَ هٍٝ طمي٠ُ  يحٍّٚ ِّخ لا شه ف١ٗ أْ ىٍٚ حٌّ 

ِّخً فٟ رٕخء شوظ١ّش حٌفَى فٟ حٌّـظّوخص حٌّظلؼَّس، فخٌّيحٍّ ٚك١ٓ طؼـٍن ريٍٚ٘خ حٌٌٞ أٔشؤص ِٓ  هٕظَحً ٘خ

٠ؤطٟ ىٍٚ حٌّيٍٓش كظّخً روي ىٍٚ حلأَٓس، فل١ّٕخ طئىّٞ حلأَٓس ك١غ  أؿٍٗ فبّٔٙخ طلمّك حٌغخ٠ش حٌظٟ ؿخءص ِٓ أؿٍٙخ

وّخ , ؤ ٠ؤطٟ ىٍٚ حٌّيٍٓش، ٚرظىخًِ ىٍٚ حلأَٓس ٚحٌّيٍٓش طىظًّ حلأىٚحٍ فٟ طَر١ش حٌّٕشؤ ٚطو١ٍّٗىٍٚ٘خ فٟ طَر١ش حٌّٕش

ٍّٔٛو١ّش،  ّّٟ ِٙخٍحطُٙ حلإؿظّخه١ّش ٚحٌ ّـلاد، رل١غ طٕ ّْ أ١ّّ٘ش حٌّيٍٓش طىّٓ فٟ ط١ٙجش ر١جش طٛحطً ٚحؿظّخم ر١ٓ حٌ أ

َّحكش ٚحٌظّـّ  ٌٚ٘ح ِخ ٔٙيف ح١ٌٗ . ن ِن روؼُٙٚهخطّشً ك١ٓ طٛفَّ حٌّيٍٓش ٌـلارٙخ فَطشً ٌٍ

 

 

. 
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 ٍ٘قغ اىَشرٗع : 2-3

 

ٌظظ١ُّ أٞ ِشَٚم فبٔٗ ٠ٕزغٟ ىٍحٓش حٌّٛلن حٌَّحى طش١١ي حٌّزٕٝ ف١ٗ روٕخ٠ش فخثمش ٓٛحء طوٍك ًٌه رخٌّٛلن      

حٌـغَحفٟ أَ رظؤػ١َ حٌمٜٛ حٌّٕخه١ش حٌٔخثيس فٟ حٌّٕـمش. رل١غ طظخْ حٌوٕخطَ حٌمخثّش ٚ هلالخطٙخ رخٌظظ١ُّ حٌّمظَف فٟ 

 طآٌف ٚطٕخغُ ٌظلم١ك حٌظظ١ُّ حلأِؼً.

ٌٌٍه ٠ـذ اهـخء فىَس هخِش هٓ هٕخطَ حٌّٛلن، ِٓ طٛػ١ق ٌّمخٓخص حلأٍع حٌّمظَكش ٌٍزٕخء، هلالش حٌّٛلن ف     

 رخٌشٛحٍم ٚحٌويِخص حٌّل١ـش، حٍطفخم حٌّزخٟٔ حٌّل١ـش، ٚحطـخٖ ح٠ٌَخف حٌٔخثيس ٚحٌؼـ١ؾ ِٚٔخٍ حٌشّْ.

 

ؿٕٛد  ِي٠ٕش حٌو١ًٍ، ؿٕٛد غَد، ٠ـخ،ِي٠ٕش  ه٠ِِ ِٕـمش ِٓرخٌمَد  ِٓ حٍع حٌّٛلن حٌّمظَف ٌٍّشَٚم ٘ٛ ؿِء 

 .٠ـخ -شخٍم حٌو١ًٍ رـ٠َك ٍث١ٟٔ ٘ٛ، ٚطَطزؾ َ هٓ ٓـق حٌزل720َلـوش حلأٍع  طَطفن حٌؼفش حٌغَر١ش،

 

 

 
 

 . ٠ـخ ٌّي٠ٕش هخٍؿش حٌّٛلن حٌـغَحفٟ( 1-2اىشنو )
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 إَٔٞخ اىَ٘قغ : 2-3-1

 

 : اىشرٗط  اىؼبٍخ لاختٞبر  اىَ٘قغ 

لا طم١ُ رشىً أٓخٟٓ ٌظٛفَ لـوٗ حلأٍع رً طم١ُ  هٍٝ أْٓ ِٚوخ١٠َ طٔخهي  ِيٍٓشاْ ه١ٍّٗ حهظ١خٍ حٍع لإلخِش 

حٌٍّٔه حٌٌٞ ٠ؼفٟ هٍٝ هيِخص حٌّشَٚم ٚأؿِحثٗ  طزغٗ حٌظىخًِ  لَحٍ ١ٍُٓ ٠ٛؿٗ حٌّشَٚم اٌٝ ًٌه فٟ ٚػن

 :  حٌّيٍٓش ه١ٍّش حهظ١خٍ حٍع ٚحٌظٛحفك ِن ح١ٌٕٔؾ حٌلؼَٞ حٌوخَ . ٚف١ّخ ٠ٍٟ هيس ٔمخؽ ِّٙش فٟ 

 

:  ٘ٛ حٌـخٔذ حٌٌٞ ٠وظض فٟ ىٍحٓش ِٛلن حلأٍع رخٌٕٔزش ١ٌٍٕٔؾ حٌوَّحٟٔ  رشىً هخَ ، ٚطؤػ١َ  ؿغَحف١ٗ حٌّٛلن.1

 حٌّٛلن هٍٝ ٚك١فش حٌّزٕٝ ، ٚىٍحٓش حٌّٕخم ٚؿزٛغَحف١ش حلأٍع . 

 .ٚحٌفَه١ش حٌّئى٠ش ٌٍّٛلن٘ٛ حٌـخٔذ حٌٌٞ ٠ظُ ف١ٗ ىٍحٓش حٌـَق حٌَث١ٔ١ش :  شزىٗ حٌّٛحطلاص.2

٘ٛ حٌـخٔذ حٌٌٞ ٠ظليع هٓ ؿز١وش حلأٍع ِٓ ك١غ حكظٛحثٙخ هٍٝ حٌغـخء حٌٕزخطٟ ِٓ أشـخٍ  :حٌغـخء حٌٕزخطٟ.3

 ٚٔزخطخص .

،طٕخه١ش ، ٓى١ٕش، أَ هيِخط١ش  ش١ـش  رمـوش حلأٍع ٚٔٛهٙخ ، طـخ٠ٍ: ؿز١وش حٌّزخٟٔ حٌّل أّٔخؽ حٌّزخٟٔ حٌّل١ـش.4

...حٌن . ٚو١ف١ٗ طؤػ١َ ٌٖ٘ حٌّزخٟٔ هٍٝ لـوٗ حلأٍع ٚطؤػ١َ٘خ هٍٝ حٌّزٕٝ حٌَّحى أشخإٖ ، ٚٔٛه١ش  ِٛحى حٌزٕخء 

 حٌّٔظويِش فٟ حٌّزخٟٔ حٌّل١ـش ٚحٍطفخهخطٙخ اْ ٚؿيص . 

 

 زرمخ اىشَص ٗ اىرٝبذ : 2-3-2

 

ٚح١ٌٙخ ٠وٛى حٔوفخع حٌلَحٍس فٟ , ؿخفشٚ ل١ش ٟٚ٘ ٠ٍخف رخٍىس ؿيحاٌٝ ح٠ٌَخف حٌشّخ١ٌش حٌشَ ٠ـخ طظوَع ِي٠ٕش

ٌّٛلوٙخ  ٚٔلَحً.حٌّٕخؿك حٌَّطفوش، وّخ طظوَع اٌٝ ح٠ٌَخف حٌـٕٛر١ش حٌغَر١ش ٟٚ٘ ٠ٍخف ِلٍّش رخلأِـخٍ ٚحٌَؿٛرش 

حٌـغَحفٟ فبْ ح٠ٌَخف حٌغَر١ش طٙذ ه١ٍٙخ ٚطظـيَ رظ١خٍحص ىحفجش ، ٚطٍظمٟ طٍه حٌمخىِش ِٓ حٌشَق رخ٠ٌَخف حٌمخىِش ِٓ 

وّخ طٙذ هٍٝ حٌّي٠ٕش ٠ٍخف ؿخفش  حٌغَد فظمًٍ ِٓ ٍؿٛرظٙخ ٚطـوٍٙخ أوؼَ حٔٔـخِخ ، اً طـوً حٌٙٛحء ِوظيلا ؿخفخ،

 و٠َخف حٌوّخ١ٓٓ فٟ أٚحهَ فظً حٌَر١ن.

 

اْ ىٍحٓش كَوش حٌشّْ ٚح٠ٌَخف ِٓ حٌوٛحًِ حٌّّٙش فٟ طل١ًٍ حٌّزٕٝ، فخٌشّْ ؿخلش َِغٛد ف١ٙخ، ٚطٛؿ١ٗ           

حٌّزٕٝ طـخٖ حٌشّْ ِن كّخ٠ظٗ ِٓ حٌٔـٛم حٌٛحلن ه١ٍٗ ِٓ حٌّٕـمش حٌغَر١ش ٟ٘ ١ٍٓٚش ٔخؿلش فٟ حٌلظٛي هٍٝ أوزَ 

١ًٍ ِٓ و١ّش حٌـخلش حٌّٔظٍٙىش ٌٍظيفجش، ٠ٌٍَٚخف طؤػ١َ وز١َ هٍٝ ليٍ ِّىٓ ِٓ حٌـخلش حٌش١ّٔش فٟ أ٠خَ حٌزَى، ٚحٌظم

حٌّزخٟٔ، فٟٙ طوي كًّ أفمٟ ٠ئػَ هٍٝ ؿيٍحْ حٌّزٕٝ، ٚرخٌظخٌٟ هٍٝ ح١ٌٙىً حلإٔشخثٟ ٌٗ ف١ـذ َِحهخس طؤػ١َ ح٠ٌَخف 

 .ٚحٌشّْ هٍٝ حٌّزٕٝ ١ٌظُ طظ١ّّٗ رشىً ٠ٍزٟ شَٚؽ حٌظظ١ُّ حٌّظوٍمش رخٌظ٠ٛٙش

 

  -اىرط٘ثخ: 2-3-3

٠ظزخ٠ٓ طزوخً  ٠ـخرؤٔٗ ؿخف ٚكخٍ ط١فخً ِٚوظيي ِٚخؿَ شظخءً، ِٕٚخم ٠وَف ٠ظؤػَ رّٕخم فٍٔـ١ٓ حٌٌٞ  ٠ـخِٕخم 

ٌظٔخلؾ ِظفخٚطش حأِخ ف١ّخ ٠ظوٍك رخلأِـخٍ فبْ ِويلاص  ,ٌٍظؼخ٠ٍْ ٚحٌّٔـلخص حٌّخث١ش حٌّـخٍٚس ٚحٌزوي هٓ حٌظلَحء

طظَحٚف ِخ ر١ٓ ٠ـخ ِـخٍ فٟ اْ حلأطزوخً ٌظؼخ٠ٍْ حٌّٕـمش حٌـغَحف١ش ٚحٌظٟ طوظزَ ؿِء ِٓ ِلخفلش حٌو١ًٍ ك١غ 

 .ٍُِ( ٠ٕٛٓخً 400-600)
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 -اىَشرٗع : ط٘اثقٗصف  2-4

 

ِظويىس,  ًحص َِحفك ًحص طٕٛم هيِخطٟ , ٚ٘ٛ هزخٍس هٓ ِئٓٔش ِوميسَِٚٔف ؿٛحرك  أٍروش٠ظىْٛ حٌّشَٚم ِٓ 

أىٜ اٌٝ طوٛرش فٟ حٌظظ١ُّ حلإٔشخثٟ  حٌظ٠ُٛن حٌّوّخٍٞ ٌٌٖٙ حٌَّحفك ٠ظُٔ رخٌظوم١ي ٚهيَ حٌظّخػً ر١ٓ حٌـٛحرك ٌٚ٘ح

 ٌٍّشَٚم . 

 

 -:الأرضٜاىطبثق  2-4-1

  

َ 1256( رّٔخكش طميٍ دَ 5.50د)ِٕٔٛ
2
. 

ٌّشخغً  رخلإػخفشٚحٌٔىَطخ٠ٍش ٚحٌّي١ٍٓٓ،  ٌلإىحٍسٌلاؿظّخهخص، ِٚىخطذ حٌـخرك حلأٍػٟ ِٓ لخهش وز١َس ٠ظىْٛ 

ِي١ٍٓش، ٚٚكيحص  ٚاًحهشٕ٘ي١ٓش، ِٚٔظٛىهخطٙخ، ٚغَف طف١ش ِٚوظزَ ٌٍلخٓٛد ِٚٔظٛىم ٌٍمَؿخ١ٓش ِٚمظف 

 .طل١ش

 

 .حٌّٔمؾ حلأفمٟ ٌٍـخرك حلأٍػٟ:(2-2اىشنو )
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  -:الأٗهاىطبثق 2-4-2

َ 1256( رّٔخكش طميٍ دَ 4.29 دٛ)ِٕٔ 
2
. 

ِٚوظزَ و١ّ١خء، ِٚوظزَ ف٠ِ١خء، ٚغَفش طلؼ١َ، ٚوخف١ظ٠َ١خ،  ٚغَفش فٓ،غَف طف١ش،حٌـخرك حلأٚي ِٓ ٠ظىْٛ 

 .ٚكيحص طل١ش، غَف ِي١ٍٓٓ

 

 

 

 .حٌّٔمؾ حلأفمٟ ٌٍـخرك حلأٚي: ( 3-2اىشنو )
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  -:اىثبّٜاىطبثق 2-4-3

َ 1283( رّٔخكش طميٍ دَ 11.60د)ِٕٔٛ 
2
. 

، غَف طلؼ١َ، غَفش ِٕٔك، ِٚٔخهي، حلأٍعغَف طف١ش، ِوظزَ أك١خء، ِوظزَ هٍَٛ حٌـخرك حٌؼخٟٔ ِٓ ٠ظىْٛ 

 .َِٚشي، ٚٚكيحص طل١ش، ٚغَفش ١ِٓٛمٝ

 

 

 

 .حٌّٔمؾ حلأفمٟ ٌٍـخرك حٌؼخٟٔ(:4 -2اىشنو )
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  -:اىثبىثاىطبثق 2-4-4

َ 1329( رّٔخكش طميٍ دَ 16.80د)ِٕٔٛ
2
. 

 صحلاٌىظ١َٔٚخِٚوظزَ  أٌغخصطف١ٗ ٚغَف ٌٍّو١ٍّٓ ِٚىظزش ِٚٔظٛىم حٌّىظزش ِٚوظزَ حٌـخرك حٌؼخٌغ ِٓ غَف ٠ظىْٛ 

 ٚٚكيحص طل١ش.

 

 

 

 .حٌّٔمؾ حلأفمٟ ٌٍـخرك حٌؼخٌغ:  (5-2اىشنو )
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  -:اىَطرذ2-4-5

َ 328د( رّٔخكش طميٍ 22,00َد)ِٕٔٛ 
2
. 

 حلأٚي؛ ؿِء ٓفٍٟ ٠ّظي ِٓ حٌـخرك ٓؿِث٠١١وظزَ حٌَّٔف ؿِء ِٓ حٌـخرك حلأٚي ٚحٌؼخٟٔ ٚحٌؼخٌغ، ك١غ ٠ظىْٛ ِٓ 

 .ِظَ، ٚؿِء هٍٛٞ ِظظً ِن حٌـخرك حٌؼخٌغ ٠ٚظىْٛ ِٓ غَف طف١ش 7.4ٚحٌؼخٟٔ رخٍطفخم 

 .حٌّٔمؾ حلأفمٟ ٌٍَّٔف(:6-2اىشنو )

 

 

 

 

 

 

 

 

 اىدسء اىطفيٜ اىدسء اىؼي٘ٛ
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 -اى٘اخٖبد : 2-5

 

 : اىدْ٘ثٞخاى٘اخٖخ  2-5-1

 ٌٍّزٕٝ , ٚؿّخ١ٌش ط٠ُٛن حٌىظً حٌّوّخ٠ٍش  . َث١ٟٔحٌّيهً حٌٚ ٠لَٙ ف١ٙخ 

 

 

 .حٌٛحؿٙش حٌـٕٛر١ش(: 7-2اىشنو )

 

 
 . ػلاػ١ش حلأروخى –حٌٛحؿٙش حٌـٕٛر١ش(: 8-2اىشنو )
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 :اىغرثٞخ اى٘اخٖخ 2-5-2

 .أٗضرثشنو  اىنتو اىَؼَبرٝخ٘ تظٖر آخر ىيَجْٙ رئٞطٜ وٗ ٝظٖر فٖٞب ٍذخ

 

 .حٌٛحؿٙش حٌغَر١ش( :9-2اىشنو )

 

 اى٘اخٖخ اىشَبىٞخ: 2-5-3

 حهً أهَٜ ٌٍّزٕٝ رخلإػخفش ٌّيهً ؿٛحٍة .ٚ ٠لَٙ ف١ٙخ ِي

 .حٌٛحؿٙش حٌشّخ١ٌش( :11-2اىشنو )
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 : اىشرقٞخ  اى٘اخٖخ 2-5-4

 حٌظ٠ٛٔش .فَهٟ ٌٍّٛكف١ٓ , رخلإػخفش اٌٝ َِّ ٌٍَّوزخص ٠ئىٞ اٌٝ ىحهً ؿخرك ٚ ٠لَٙ ف١ٙخ ِيهً 

 

 . حٌٛحؿٙش حٌشَل١ش( :11-2اىشنو )

 

 

 :ثلاثٞخ الأثؼبد خ ىقط

 

 

 

 . ٌمـش ػلاػ١ش حلأروخى ( :12-2اىشنو )                                               
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 -ٗصف اىسرمخ ٗ اىَذاخو : 2-6

 

ِٓ هلاي حٌّظخهي حٌُّٛهش هٍٝ وخفش  ؿٛحرمٗحٌّزٕٝ ٚ  أؿِحءرل١غ طظ١ق ك٠َش ٚ ٌٓٙٛش حٌظٕمً ر١ٓ  حٌّٕشؤسطُ طظ١ُّ 

 .فَحغخص ِّخ ٠ٛفَ ٍحكش فٟ حٌظٕمً حٌٚ ٠ٛفَ حٌظظ١ُّ حٔظلخَ فٟ ط٠ُٛن  .حٌّزٕٝ أؿِحء

 

 -اىَذاخو : 2-7

 : ٟأٓخ٠ٓلظٛٞ حٌّشَٚم هٍٝ ِيهً 

 حٌوخَ.٘ٛ ٌلآظويحَ  ٘ٛ حٌّيهً حٌَث١ٟٔٚ حٌـٕٛرٟ حٌّيهً  .1

 .١ٌٍٔخٍحص ِٚيهً اٌٝ حٌّزِٕٝيهً  ّخٚ٘ ١ٓحٌغَر١ ١ٓحٌّيهٍ .2

 حٌشّخٌٟ ٚ٘ٛ ِيهً ؿخٔزٟ ٌٍّشَٚم. رل١غ ٠ظظً ِن حٌـخرك حٌؼخٌغ رَّّ ِوٍك.ِيحهً  .3

 ِيهً ؿٕٛرٟ غَرٟ ٌٍّشخغً. .4
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 3-1 ٍــقـذٍـخ :-

روي ىٍحٓش حٌّشَٚم ِٓ حٌٕخك١ش حٌّوّخ٠ٍش لاري ِٓ حلأظمخي ٌٍـخٔذ حلإٔشخثٟ ٌيٍحٓش حٌوٕخطَ حلإٔشخث١ش ٚٚطفٙخ ٚطفخ          

ٌٍوَٚؽ رظظ١ُّ أشخثٟ ٠ٍزٟ ؿ١ّن ِظـٍزخص  ٚو١ف١ش حٌظوخًِ ِوٙخىل١مخ, ك١غ ٠ظُ ىٍحٓش ؿز١وش حلأكّخي حٌٍّٔـش هٍٝ حٌّزٕٝ 

ظظخىٞ ٌٍّشَٚم .حلأِخْ ٠َٚحهٟ حٌـخٔذ حلال  

وّخ ٠ظـٍذ حٌظظ١ُّ حلإٔشخثٟ حهظ١خٍ حٌوٕخطَ حلإٔشخث١ش حٌّٕخٓزش ٌٍّشَٚم حٌَّحى أشخإٖ َِٚحهخس لخر١ٍش طٕف١ٌ٘خ هٍٝ 

 أٍع حٌٛحلن رل١غ ٠ىْٛ حٌّزٕٝ آِٓ, ٚٔلخفق هٍٝ حٌظظخ١ُِ حٌّوّخ٠ٍش. 

 3-2 اىٖذف ٍِ اىتصٌَٞ الإّشبئٜ:-

ِٓ شؤٔٙخ حٌوَٚؽ  ٛحًِطوظّي هٍٝ روؼٙخ حٌزوغ ك١غ طٍزٟ ِـّٛهش ِٓ حلأ٘يحف ٚحٌوحٌظظ١ُّ حلإٔشخثٟ ه١ٍّش ِظىخٍِش 

 -رّٕشؤ ٠لمك حٌٙيف حٌَّؿٛ ِٕٗ, ٌٖٚ٘ حلأ٘يحف ٟ٘ هٍٝ حٌٕلٛ حٌظخٌٟ:

 ( : ك١غ ٠ىْٛ حٌّزٕٝ آِٓ فٟ ؿ١ّن حلأكٛحي ِٚمخَٚ ٌٍظغ١َحص حٌـز١و١ش حٌّوظٍفش.(Safetyحلأِخْ -1

 وزَ ليٍ ِٓ حلأِخْ ٌٍّٕشؤ رؤلً طىٍفش حلظظخى٠ش.أ(: ٟٚ٘ طلم١ك (Economicalٚحٌظىٍفش حلالظظخى٠ش  -2

(: طـٕذ أٞ هًٍ فٟ حٌّٕشؤ وٛؿٛى روغ حٌظشممخص ٚروغ أٔٛحم حٌٙزٛؽ (Serviceabilityػّخْ وفخءس حلآظويحَ   -3

 حٌّزٕٝ.حٌظٟ ِٓ شؤٔٙخ أْ طؼخ٠ك ِٔظويِٟ 

 .حٌلفخف هٍٝ حٌظظ١ُّ حٌّوّخٍٞ ٌٍّٕشؤ -4

 

 -الإّشبئٜ:ٍرازو اىتصٌَٞ  3-3

 حلإٔشخثٟ اٌٝ َِكٍظ١ٓ ٍث١ٔ١ظ١ٓ: ٠ّىٓ طم١ُٔ َِحكً حٌظظ١ُّ

  -: الأٗىٚاىَرزيخ  .1

ٟٚ٘ حٌيٍحٓش حلأ١ٌٚش ٌٍّشَٚم ِٓ ك١غ ؿز١وش حٌّشَٚم ٚكـّٗ, رخلإػخفش ٌفُٙ حٌّشَٚم ِٓ ؿ١ّن ؿٛحٔزٗ حٌّوظٍفش ,  

ٚطلي٠ي ِٛحى حٌزٕخء حٌظٟ ٓٛف ٠ظُ حهظّخى٘خ ٌٍّشَٚم, ػُ هًّ حٌظلخ١ًٌ حلإٔشخث١ش حلأٓخ١ٓش ٌٌٙح حٌٕلخَ , ٚحلأروخى حلأ١ٌٚش 

 حٌّظٛلوش ِٕٗ.

 

 اىَرزيخ اىثبّٞخ:  .2

ُّ حهظ١خٍٖ ٚهًّ طظ ّؼً فٟ حٌظظ١ُّ حلإٔشخثٟ ٌىً ؿِء ِٓ أؿِحء حٌّٕشؤ , رشىً ِفظً ٚىل١ك ٚفمخً ٌٍٕلخَ حلإٔشخثٟ حٌٌٞ ط

 حٌظفخط١ً حلإٔشخث١ش حٌلاُِش ٌٗ ِٓ ك١غ ٍُٓ حٌّٔخلؾ حلأفم١ش ٚحٌمـخهخص حٌَأ١ٓش ٚطفخط١ً طف٠َي كي٠ي حٌظ١ٍٔق.
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   3-4 الأزَبه :-

  -طمُٔ حلأكّخي حٌظٟ ٠ظوَع ٌٙخ حٌّزٕٝ اٌٝ أٔٛحم ِوظٍفش ٟٚ٘ وّخ ٠ٍٟ:

-الأزَبه اىَٞتخ : 3-4-1  

ٟ٘ حلأكّخي حٌٕخطـش هٓ حٌُْٛ حٌٌحطٟ ٌٍوٕخطَ حٌَث١ٔش حٌظٟ ٠ظىْٛ ِٕٙخ حٌّٕشؤ, رظٍٛس ىحثّش ٚػخرظش, ِٓ ك١غ حٌّميحٍ 

لافٙخ ٚأٞ أهّخي ١ِىخ١ٔى١ش أٚ اػخفخص طٕفٌ رشىً ىحثُ ٚػخرض فٟ ٚحٌّٛلن , رخلإػخفش لأؿِحء اػخف١ش وخٌمٛحؿن حٌيحه١ٍش رخهظ

( ٠ز١ٓ حٌىؼخفخص 1-٠ٚ3ّىٓ كٔخرٙخ ِٓ هلاي طلي٠ي أروخى حٌوٕظَ حلإٔشخثٟ, ٚوؼخفخص حٌّٛحى حٌّىٛٔش ٌٗ , ٚحٌـيٚي )، حٌّزٕٝ

 حٌٕٛه١ش ٌٍّٛحى حٌّٔظويِش فٟ حٌّشَٚم .

. حٌّٔظويِشحٌىؼخفش حٌٕٛه١ش ٌٍّٛحى  :(1-3خذٗه )   

اىرقٌ 

 اىَتطيطو
 اىَبدح اىَطتخذٍخ

اىنثبفخ اىَطتخذٍخ          

(kN/m³) 

 22 حٌّٛٔش ٚحٌمظخٍس 1

 16 حًٌَِ 2

 25 حٌوَٓخٔش 3

 10 حٌـٛد 4

 23 حٌزلاؽ 5

 

kN/m
2
1.5 =  (Partition ) أكّخي حٌمٛحؿن     

-الأزَبه اىسٞخ: 3-4-2  

، ٚحٌّويحص ، ٚطوظّي  حلأؿِٙسٟٚ٘ حلأكّخي حٌظٟ طظغ١َ ِٓ ك١غ حٌّميحٍ ٚحٌّٛلن رظٍٛس ِٔظَّس وخلأشوخص، حلأػخع، 

( 2-3حٌّوظٍفش, ٚحٌـيٚي ) ىٛىحصل١ّش ٌٖ٘ حلأكّخي هٍٝ ؿز١وش حلآظويحَ ٌٍّٕشؤ ٚ ٠ئهٌ هخىس ِميحٍ٘خ ِٓ ؿيحٚي هخطش فٟ حٌ

 ٠ز١ٓ حلأكّخي حٌل١ش فٟ حٌّشَٚم ٚحٌّليىس رخٌَؿٛم  اٌٝ حٌىٛى حلأٍىٟٔ.

 .: حلاكّخي حٌل١ش (2-3خذٗه )

اىرقٌ 

 اىَتطيطو
 طجٞؼخ الاضتخذاً

اىسَو اىسٜ          

(kN/m²) 

 3 غَف حٌظي٠ٍْ  1

 4 حلأىٍحؽحٌَّّحص ٚ  2

 2 رخلٟ حٌغَف ٚحٌلّخِخص  3

 

 ٚلي طُ طو١ُّ حٌلًّ حٌلٟ = (kN/m²)5 ٌـ١ّن حلأِخوٓ ٚطشًّ حٌمٛحؿن 
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 الأزَبه اىجٞئٞخ: 3-4-3

ٚطشًّ حلأكّخي حٌظٟ طٕظؾ رٔزذ حٌظغ١َحص حٌـز١و١ش حٌظٟ طَّ هٍٝ حٌّٕشؤ وخٌؼٍٛؽ ٚح٠ٌَخف ٚأكّخي حٌِٙحص حلأٍػ١ش, 

ٚحلاطـخٖ ِٚٓ ِٕـمش لأهَٜ, ٚ ٠ّىٓ حهظزخٍ٘خ ؿِءحً ِٓ ٚحلأكّخي حٌٕخطـش هٓ ػغؾ حٌظَرش، ٟٚ٘ طوظٍف ِٓ ك١غ حٌّميحٍ 

 -حلأكّخي حٌل١ش ٟٚ٘ وّخ ٠ٍٟ:

 

 : أزَبه اىرٝبذ 3-4-3-1

حٌظٟ طظغ١َ  ح٠ٌَخف طُ حلاهظّخى هٍٝ َٓهش ح٠ٌَخف حٌمظٜٛ أكّخي،ٌٚظلي٠ي  أكّخي ح٠ٌَخف طئػَ رمٜٛ أفم١ش هٍٝ حٌّزٕٝ

رّزخٟٔ َِطفوش أٚ ٚؿٛى حٌّٕشؤ ٔفٔٗ فٟ ِٛلن َِطفن أٚ  اكخؿظِٗٚٛلوٗ ِٓ ك١غ  ٍعرظغ١َ حٍطفخم حٌّٕشؤ هٓ ٓـق حلأ

 . حلأهَِٜٕوفغ ٚحٌوي٠ي ِٓ حٌّظغ١َحص 

، ٌٚ٘ح ٠لَٙ ؿ١ٍخ فٟ حٌّوخىٌش حٌظخ١ٌش  حلأفم١شٌٍلظٛي هٍٝ ل١ُ لٜٛ ح٠ٌَخف  ( DIN 1055-5)حلأٌّخ١ٟٓٚٔظُ حهظّخى حٌىٛى 

 -ف١ّخ ٠ٍٟ :( حٌّٛػق 3-3، ٚرخٓظويحَ حٌـيٚي ٍلُ )

 DIN 1055-5  َٓهش ٚػغؾ ح٠ٌَخف حهظّخىح هٍٝ حٌىٛى حلاٌّخٟٔ :( 3 – 3خذٗه ) 

>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 ) 

 

 q = v
2
 / 1600 

 ك١غ أْ :

q :(wind velocity pressure)   حٌّل١ـش  حلأٍعحٌؼغؾ حٌي٠ٕخ١ِىٟ ٠ٌٍَخف هٍٝ حٍطفخم ِليى ِٓ ِٕٔٛد ٓـق

(KN/ m²) . 

V  حٌَٔهش حٌظظ١ّ١ّش ٠ٌٍَخف :(m/sec) . 

 

ٚحٌز١جش حٌّل١ـش رٗ .( طؤػ١َ ح٠ٌَخف هٍٝ حٌّزخٟٔ ِٓ ك١غ حٍطفخم حٌّزٕٝ 1-٠ٚ3ز١ٓ حٌشىً )  
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 . طؤػ١َ ح٠ٌَخف هٍٝ حٌّزخٟٔ ِٓ ك١غ حٍطفخم حٌّزٕٝ ٚحٌز١جش حٌّل١ـش رٗ :(1-3اىشنو )
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 ٘ج:ـيـثــبه اىـَــأز 3-4-3-2

حٌزٕخء Codes طوظّي أكّخي حٌؼٍٛؽ هٍٝ  حٍطفخم حٌّٕـمش هٓ ٓـق حٌزلَ، ٚهٍٝ شىً حٌٔمف , ٠ٚظُ طلي٠ي٘خ رخٓظويحَ  

ُّٕشؤ هٓ ٓـق حٌزلَ ٚ ُح٠ٚش ١ًِ حٌٔمف وؤٓخّ ٌظلي٠ي ل١ّش حٌمٜٛ حٌظٟ طئػَ رٙخ  حٌّوظٍفش , ِٓ هلاي ؿيحٚي طؤهٌ حٍطفخم حٌ

 هٍٝ حٌّٕشؤ.

 ٚ حٌـيٚي حٌظخٌٟ ٠ز١ٓ ل١ّش أكّخي حٌؼٍٛؽ كٔذ حلاٍطفخم هٓ ٓـق حٌزلَ ِؤهًٛح ِٓ وٛى حٌزٕخء حلأٍىٟٔ.

 أكّخي حٌؼٍٛؽ كٔذ حلاٍطفخم هٓ ٓـق حٌزلَ (:4-3خذٗه)

 (H) زلَهٍٛ حٌّٕشؤ هٓ ٓـق حٌ

 )رخٌّظَ (

 أكّخي حٌؼٍٛؽ

(KN /M²) 

h < 250 0 

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

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

2500 > h > 1500 (h – 812.5)/ 250 

 

َ( ٚطزوخً ٌٍزٕي  722حٍطفخم حٌّزٕٝ هٓ ٓـق حٌزلَ, ٚ حٌٌٞ ٠ٔخٚٞ )حٓظٕخىحً اٌٝ ؿيٚي أكّخي حٌؼٍٛؽ حٌٔخرك ٚروي طلي٠ي 

 حٌؼخٌغ طُ كٔخد أكّخي حٌؼٍٛؽ وخلأطٟ:

 /m²)(KN3.1

400

400920

400

400









L

L

L

s

s

h
s

 

 سلازه:ــبه اىــَــأز 3-4-3-3

،فظٕظؾ هٕٙخ لٜٛ لض طئػَ  أفم١ش ٍٚأ١ٓش ,رٔزذ حٌلَوش حٌٕٔز١ش ٌـزمخص حلأٍع حٌظو٠َش صح٘ظِحُحطٕظؾ حٌِلاُي هٓ 

، ٠ٚـذ أْ طئهٌ ٌٖ٘ حلأكّخي رو١ٓ حلاهظزخٍ هٕي حٌظظ١ُّ ًٌٚه ٌؼّخْ ِمخِٚش حٌّزٕٝ ٌٍِلاُي فٟ كخي كيػض سهٍٝ حٌّٕشؤ

 ٚرخٌظخٌٟ حٌظم١ًٍ ِٓ حلأػَحٍ حٌّلظٍّش ٔظ١ـش كيٚع حٌٌِِحي.

حٌٌٞ  حلإٔشخث١ش ٌٙخ.١ٓٚظُ ِمخِٚظٙخ فٟ ٌ٘ح حٌّشَٚم هٓ ؿ٠َك ؿيٍحْ حٌمض حٌُّٛهش فٟ حٌّزٕٝ رٕخءً هٍٝ حٌلٔخرخص 

 : حٌٕخطـش هٓ حٌِلاُي ِؼً ح٢ػخٍ ٌظـٕذ، ٓظٔظويَ ِٓ أؿٍٗ

 ًكيٚى طلاك١ش حٌّزٕٝ ٌٍظشغ١(Serviceability)    ك١غ طـٕذ أٞ ٘زٛؽ ُحثي ِٓDeflection 

  .حٌشىً ٚحٌٕٛحكٟ حٌـّخ١ٌش ٌٍّٕشؤ 
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 3-5 الاختجبراد اىؼَيٞخ: 

٠ٔزك حٌيٍحٓش حلإٔشخث١ش لأٞ ِزٕٝ , هًّ حٌيٍحٓخص حٌـ١ٛطم١ٕش ٌٍّٛلن، ٠ٚوٕٝ رٙخ  ؿ١ّن حلأهّخي حٌظٟ ٌٙخ هلالش 

رخٓظىشخف حٌّٛلن ٚىٍحٓش حٌظَرش ٚحٌظوٍٛ ٚح١ٌّخٖ حٌـٛف١ش , ٚطل١ًٍ حٌّوٍِٛخص ٚطَؿّظٙخ ٌٍظٕزئ رـ٠َمش طظَف حٌظَرش ,هٕي 

( حٌلاُِش Bearing Capacityيّ حلإٔشخثٟ ٘ٛ حٌلظٛي هٍٝ  لٛس طلًّ حٌظَرش ) حٌزٕخء ه١ٍٙخ,  ٚأوؼَ  ِخ ٠ٙظُ رٗ حٌّٕٙ

 ٌظظ١ُّ أٓخٓخص حٌّزٕٝ. 

 3-6 اىؼْبصر الإّشبئٞخ اىَنّ٘خ ىيَجْٚ اىطنْٜ اىتدبرٛ : 

حص, حٌومي طظىْٛ حٌّزخٟٔ هخىسً ِٓ ِـّٛهش هٕخطَ أشخث١ش طظمخؿن ِن روؼٙخ ٌظمخَٚ حلأكّخي حٌٛحلوش هٍٝ حٌزٕخء, ٚطشًّ:

 ٚحٌـٍٔٛ, ٚحلأهّيس, ٚؿيٍحْ حٌمض, ٚحلأىٍحؽ, ٚحلأٓخٓخص. ٚ ٠لظٛٞ حٌّشَٚم حٌوٕخطَ حٌظخ١ٌش :

اىؼقذاد:  3-6-1  

ٌٍّظـٍزخص حٌّوّخ٠ٍش فبٔٗ ١ٓظُ حٓظويحَ أٔٛحم حٌوميحص  س ٔلَحً ٌٛؿٛى حٌوي٠ي ِٓ حٌفوخ١ٌخص حٌّوظٍفش فٟ حٌّزٕٝ َِٚحهخ

 حٌظخ١ٌش فٟ حٌّشَٚم:

 (.One way ribbed slabحٌوظذ ًحص حلاطـخٖ حٌٛحكي ) هميحص .1

 (.( one way solid slabحٌوميحص حٌّظّظش ًحص حلاطـخٖ حٌٛحكي .2

 

 (One way ribbed slabػقذاد اىؼصت راد الاتدبٓ اى٘ازذ ) 3-6-1-1

 اكيٜ أشَٙ حٌـَق حٌّٔظويِش فٟ طظ١ُّ حٌوميحص فٟ ٌٖ٘ حٌزلاى ٚطظىْٛ ِٓ طف ِٓ حٌـٛد ١ٍ٠ٙخ

 (2-3ٌوظذ, ٠ٚىْٛ حٌظ١ٍٔق رخطـخٖ ٚحكي وّخ ٘ٛ ِز١ٓ فٟ حٌشىً )ح

 

. 

 

 

 

 

 

حص حٌوظذ حٌٛحكيًحٌوميحص  :( 2 – 3اىشنو )   

 

 

 



 ّشبئٜالإاى٘صف       ىثاىفصو اىثب

 

27 

 

 

 One way solid slab):اىؼقذاد اىَصَتخ راد الاتدبٓ اى٘ازذ ) 3-6-1-2

 -(:4-3حٌشىً ) , وّخ فٟوؼ١َح ٌلأكّخي حٌل١ش حٌظٟ طظوَعحٌّٕخؿك طٔظويَ فٟ 

 

 

 

 

 

 

 

 

 

 

 . حٌوميحص حٌّظّظش ًحص حلاطـخٖ حٌٛحكي :(3 - 3اىشنو )
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 الأدراج: 3-6-2

(.4-3)، حٌشىً  حٌّزٕٝ ِٓ ؿٛحركحلأىٍحؽ هٕظَ ِوّخٍٞ ٠ٛؿي فٟ حٌّزخٟٔ ٌلأظمخي ر١ٓ ِٔظ١٠ٛٓ فٟ ٔفْ حٌـخرك أٚ ر١ٓ هيى   

  حٌيٍؽ( :  4-3اىشنو ) 
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 -اىدط٘ر: 3-6-3

 ٌٝ:اٟٚ٘ هٕخطَ أٓخ١ٓش فٟ حٌّزٕٝ طمَٛ رٕمً حلأكّخي حٌٛحلوش هٍٝ حلأهظخد اٌٝ حلأهّيس, ك١غ طمُٔ 

 (Rectangular)ؿٍٔٛ -1

 T-section) . )ٚؿٍٔٛ   -2

 (.(L-sectionؿٍٔٛ  -3

٠ٚىْٛ حٌظ١ٍٔق  رمؼزخْ حٌلي٠ي حلأفم١ش ٌّمخِٚش حٌوَِ حٌٛحلن هٍٝ حٌـَٔ, ٚرخٌىخٔخص ٌّمخِٚش لٜٛ حٌمض      ٚحٌشىً  

( ٠ز١ٓ أٔٛحم حٌـٍٔٛ حٌظٟ حٓظويِض فٟ حٌّشَٚم.3-5)  

 

 

 

 

 

 

 

 

 

 

 

. ٔٛحم حٌـٍٔٛ حٌّٔظويِش فٟ حٌّشَٚمأ( : 5 -3اىشنو )   
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 الأػَذح: 3-6-4

ٟ٘ هٕظَ أٓخٟٓ ٍٚث١ٟٔ فٟ حٌّٕشؤ , ك١غ طٕظمً حلأكّخي ِٓ حٌوميس اٌٝ حٌـٍٔٛ , ٚطٕمٍٙخ حٌـٍٔٛ ريٍٚ٘خ اٌٝ حلأهّيس 

, ػُ اٌٝ أٓخٓخص حٌّزٕٝ، ٌٌٌه فٟٙ هٕظَ ٚٓـٟ ٚأٓخٟٓ, ف١ـذ طظ١ّّٙخ رلَص ٌظىْٛ لخىٍس هٍٝ ٔمً ٚط٠ُٛن حلأكّخي 

 ِوٙخ فٟ حٌظظ١ُّ حلإٔشخثٟ:حٌٛحلوش ه١ٍٙخ،ٚحلأهّيس ٔٛه١ٓ ِٓ ك١غ حٌظوخًِ 

 (.(short columnحلأهّيس حٌمظ١َس  -1

 (.(long columnحلأهّيس حٌـ٠ٍٛش   -2

 

وّخ فٟ ٚحٌَّروش حٌّٔظـ١ٍش ٚحٌيحث٠َش  ٟ:٘ أٔٛحمػلاػش   اٌٝفٟٙ طمُٔ  أِخ ِٓ ك١غ حٌشىً حٌّوّخٍٞ أٚ حٌّمـن حٌٕٙيٟٓ

 (.6-3حٌشىً )

 

 

 

 

 

 

 

 

 

 

 

 

. هّيسحلأٔٛحم أ ( :6 -3اىشنو )  
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 خذراُ اىقص: 3-6-5

ـيٍحْ حٌظٟ طل١ؾ ر١ض حٌيٍؽ، ٚؿيٍحْ حٌّظخهي، ٚأك١خٔخ فٟ روغ حٌّٕخؿك فٟ حٌّزٕٝ كٔذ ِخ طمظؼٟ حٌلخؿش ، ٟ٘ حٌ

ٚٚك١فش ؿيٍحْ حٌمض  ِمخِٚش لٜٛ حٌمض حلأفم١ش حٌظٟ لي ٠ظوَع ٌٙخ حٌّٕشؤ ٔظ١ـش لأكّخي حٌِلاُي ٚح٠ٌَخف اػخفش اٌٝ وٛٔٙخ 

ٚحٌشىً حٌظخٌٟ ٠ز١ٓ ؿيحٍ لض ٍِٔق  ٠َٚحهٝ طٛفَ٘خ فٟ حطـخ١٘ٓ ِظوخِي٠ٓ فٟ حٌّزٕٝ ٌظٛف١َ ػزخص وخًِ ٌٍّزٕٝؿيٍحْ كخٍِش، 

 (. 7-3حٌشىً )

 

 

 

 

 

 

 

 

 

 

 

 

. ؿيحٍ لض :(7-3اىشنو )  
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 بد:ـبضـالأض 3-6-6

أْ طظ١ّّٙخ ٠ظُ روي حلأظٙخء ِٓ طظ١ُّ وخفش حٌوٕخطَ حلإٔشخث١ش فٟ  حٌّٕشؤ، الاحلأٓخٓخص ٟ٘ أٚي ِخ ٠زيأ رظٕف١ٌ٘خ هٕي رٕخء  

حٌّزٕٝ، ك١غ طمَٛ حلأٓخٓخص رٕمً حلأكّخي ِٓ حلأهّيس ٚحٌـيٍحْ حٌلخٍِش اٌٝ حٌظَرش هٍٝ شىً لٛس ػغؾ, ٟٚ٘ هٍٝ هيس أٔٛحم 

 -وّخ ٠ٍٟ:

 Isolated footing))أٓخٓخص ِٕفظٍش  -1

  (Compound footing)أٓخٓخص ِِىٚؿش -2

 Strip  footing))أٓخٓخص ش٠َـ١ش -3

 ٚٓٛف ٠ظُ حٓظويحَ أٓخٓخص ِٓ أٔٛحم ِوظٍفش ًٌٚه طزوخ ٌٕٛم حٌظَرش ٚلٛس طلٍّٙخ ٚحلأكّخي حٌٛحلوش ه١ٍٙخ.

 

 

 

 

 

 

 

 

 

 

 

 

. ٓخّ ِفَىأ :( 8-3اىشنو )  
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 Expansions Joints)ف٘اصو اىتَذد ) 3-7

 حٌوخى٠ش وّخ ٠ٍٟ : ٌٍّٕشآص٠ّىٓ طلي٠ي حٌّٔخفش حٌمظٜٛ ر١ٓ فٛحطً حٌظّيى 

  ِٓ40  فٟ حٌّٕخؿك حٌّوظيٌش وّخ ٘ٛ حٌلخي فٟ فٍٔـ١ٓ . 45اي َ 

  ِٓ30  فٟ حٌّٕخؿك حٌلخٍس . 35اي َ 

 . ٠ّىٓ ٠ُخىس ٌٖ٘ حٌّٔخفخص رشَؽ حلأهٌ رو١ٓ حلاهظزخٍ طؤػ١َ هٛحًِ حلأىّخٕ ٚ حٌظّيى ٚ حٌِكف ٚ 

 حلأٓظٕخى٠ش ٚ حلأٓٛحٍ ٠ـذ طم١ًٍ حٌّٔخفخص ر١ٓ حٌفٛحطً  وخٌلٛحثؾ ٚ فٟ كخٌش أهّخي حٌوَٓخٔش حٌىظ١ٍش

 .ٚ حهٌ حلاكظ١خؿخص حٌلاُِش ٌّٕن طَٔد ح١ٌّخٖ ِٓ هلاي فٛحطً حٌظّيى 

 

 

.فٛحطً حٌظّيى :(  9-3اىشنو )   
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 : اىَطتخذٍخ ثراٍح اىسبض٘ة  3-8

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

2. For Text Edition (Microsoft Office (2010. 

3. Excel  

4. Atir 12 

5. Google SketchUp 

6. Safe  

7. Etabs 

8. Prokon 

9. Sp coulmn 

10. Staad pro vi8 
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Chapter Four 
 

 
Structural Analysis and Design 

 

 

 

4 . 1   Introduction. 

4 . 2   Design method and requirement. 

4 . 3  Determination of thickness. 

4 . 4  Load Calculation& Design of rib 2 . 

4 . 5  Design of Beam2 (B2). 

4 . 6  Design of Column (C42). 

4 . 7  Design of Isolated Footing. 

4 . 8  Design of Stair. 

4 . 9  Design of Shear wall. 

4 . 10 Design of Basment wall. 

 

 

 

 

 

 

4 



and DesignStructural Analysis       Chapter Four 

 

37 

 

Introduction:4.1  

 

Many structures are built of reinforced concrete: bridges, buildings, retaining walls, tunnels, and 

others. 

Reinforced concrete is logical union of two materials: plain concrete, which possesses high 

compressive strength but little tensile strength, and steel bars embedded in the concrete, which 

can provide the needed strength in tension. 

Plain concrete is made by mixing cement, fine aggregate, coarse aggregate, water, and frequently 

admixtures.  

Understanding of reinforced concrete behavior is still far from complete, building codes and 

specifications that give design procedures are continually changing to reflect latest knowledge. 

Structural concrete can be classified into:  

 Lightweight concrete with unit weight from about 1350 to 1850 kg/m3. 

 Normal weight concrete with unit weight from about 1800 to 2400 kg/m3. 

 Heavyweight concrete with unit weight from about 3200 to 5600 kg/m3. 

 

 

4.2 Design method and requirements: 

 

The design strength provided by a member is calculated in accordance with the requirements and 

assumptions of ACI_code (318_08). 

 

 Strength design method: 

 

In ultimate strength design method, the service loads are increased by factors to obtain the load 

at which failure is considered to be occurring.  

This load called factored load or factored service load. The structure or structural element is then 

proportioned such that the strength is reached when factored load is acting. The computation of 

this strength takes into account the nonlinear stress-strain behavior of concrete. 

The strength design method is expressed by the following, Strength provided ≥ strength required 

to carry factored loads. 

 

 

NOTE: 

The statically calculation and the key plans dependent on the architectural plans. 
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 Code :    ACI 2008   

               UBC 

 

 

 Material :  

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

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

             Reinforcement steel :   The specified yield strength of the reinforcement {fy = 420 

N/mm² (MPa)} 

               

 

 Factored loads:  

 

The factored loads for members in our project are determined by: 

          Wu = 1.2 DL + 1.6 LL                   ACI-code-318-08(9.2.1). 
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4. 3  Determination of thickness of one way rib slab. 

 

4.3.1   deflection requirements:- 

      
   

    
         

      
   

  
        

      
   

    
        

 

Take (h) = 32 >hmin =  27.3 cm ……….. ok 

 

 

 

Fig. (4-1): One way rib slab 
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4 . 4  Load Calculation& Design of rib 2 : 

 

4.4.1   Design  of topping:            

                                                      Table (4-1) : dead load for topping 

DL (KN/m)/Rib 

Quality 

Density 

KN/m
3
 

Material No. 

0.8 ×25 = 2 25 Topping 1 

0.07×16 = 1.12 16 Sand 2 

0.03×22 =0.66 22 Mortar 3 

0.03×23 =0.69 23 Tile 4 

KN/m
2
 4.47                      ∑ 

= 

Total Dead load = 4.47 * 1 = 4.47  KN/m  

Total live load= 5 KN/m. 

Wu = 1.2D *1.6L = 1.2*4.47 +1.6 *5 = 13.364 KN/m 

 

Fig (4-2): Topping load. 

    
     

  
               of strip width. 

^φMn ≥ Mu where φ = 0.55 

                √      

   
   

 
               

                √                  >> Mu = 0.178 KN.m 
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No structural reinforcement is needed. Therefore, shrinkage and temperature reinforcement must 

be provided. 

For the shrinkage and temperature reinforcement :- 

             

                                  

Number 0f  8= 
     

    
 = 

   

    
 = 2.87 → Spacing(S) = 

 

    
 = 35cm = 350 mm. 

S ≤ 380 (
   

  
) – 2.5 × Cc≤  300 (

   

  
)   

  = 380 × ( 
   
 

 
  

 ) – 2.5× 20 ≤ 300 × ( 
   
 

 
  

 ) 

    = 380 × ( 
   

 

 
     

 ) – 2.5 × 20 = 330 mm ≤ 300 × ( 
   

 

 
     

 ) 

   = S ≤ 300 mm. 

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

≤ 450 mm.  Select 8 @ 20 cm in both directions. 

4.4.2  Calculation of the total dead load for rib 2. 

Table (4-2) : dead load for rib 2. 

DL (KN/m)/Rib 

Quality 

Density 

KN/m
3
 

Material No. 

0.52×.08×25 = 1.04 25 Topping 1 

0.12×0.24×25 = 0.72 25 Rib 2 

0.52×0.07×16 = 0.582 16 Sand 3 

0.52×0.03×22 =0.343 22 Mortar 4 

0.52×0.03×23 =0.359 23 Tile 5 

0.52×0.03×22 =0.343 22 Plaster  6 

0.40×0.24×10 = 0.96 10 Block 7 

KN/m /Rib 4.347                      ∑ 

= 
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Total Dead load = 4.347 KN/m / Rib. 

Total live load=5×0.52= 2.6 KN/m / Rib. 

 

Effective Flange width ( Eb ) 

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

bE ≤ 
 

 
              = 400 +120 = 520 mm …………Controlled. 

≤  Span/4 =2850/4 =  712.5 mm. 

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

→bE= 520 mm. 

 

From computer program to analysis rib :- 

 

 

Figure (4-3) : Rib2  Geometry. 
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Figure (4-4) : Load for Rib2. 

 

 

 

Fig. (4-5): Moment & Shear Envelope of rib2. 
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Fig. (4-6): Factored & service load from  rib2 . 

 

1- positive  moment Mu (+) 
= 18.5  KN.m 

2- Negative  moment Mu (-) 
= - 22.1 KN.m 

3- Max shear = 23.9 KN 

 

 

4.4.3   Design of positive  moment Mu (+) 
= 18.5KN.m 

for main positive reinforcement  12 Assume bar diameter , stirrups  10    

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

    = 320 – 20– 10 –12/2= 284 mm. 

Check  a ≤ hf 

Mnf = 0.85* fc * b *hf *(d-hf/2) = 215.696 KN.m>> Mu/φ =20.56 KN.m 

  Assume rectangular& tension control section. 

  = 
  

       
  = 

   

       
 = 19.76 

   = 
  

    
 = 

        

            
 = 0.49 MPa 
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  = 
 

 
   √  

      

  
   

    = 
 

     
(  √  

            

   
)= 0.00118 

→Asreq =   × b ×d = 0.00118 × 520 × 284= 174.26  mm
2
.  

 

       
√  

 

      
      

   

  
        ACI-318-11  (10.5.9) 

           = 
√  

     
           

   

   
         

           =101.4 mm
2 

<113.6 mm
2
 ………….  Larger value is control. 

→Asmin = 113.6 mm
2
<Asreq = 174.26 mm

2
. 

 

  Use2  12 = 2.26 mm
2
>Asreq = 174.26  mm

2 
............... OK. 

 

→ Check for strain:-(        )   ACI-318-11  (10.3.5) 

 

   As × fy  = 0.85 ×   
  × b × a 

   157 × 420 = 0.85 × 25 × 520 × a     

   a = 6.22 mm<80 mm  rectangular section . 

  
 

  
 = 

    

    
 = 7.31 mm              

  = 247 mm 

   
        

   
* 0.003 

      = 0.098>  0.005 ( tension control section ). 

   =0.9 ....  OK 

 Select2 12 For all positive moment. 
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4.4.4 Design of Negative  moment Mu (-) 
= 22.1 KN.m 

  = 
  

       
  = 

   

       
 = 19.76 

   = 
  

     = 
     

            
 = 2.537 MPa 

  = 
 

 
   √  

      

  
   

   = 
 

     
(  √  

             

   
)= 0.00645 

→Asreq =   × b ×d = 0.0072 × 120 × 284= 219.8  mm
2
.  

→Asmin = 113.6 mm
2 

<Asreq = 213.4 mm
2
. 

  As = 213.4 mm
2
. 

 12 = 226.2 mm
2
>Asreq= 213.4 mm

2 
... OK. 

  Use 2  12 

→ Check for strain:-(        )   ACI-318-11  (10.3.5) 

   Tension = Compression   

   As × fy  = 0.85 ×   
  × b × a 

   226.2 × 420 = 0.85 × 25 × 120 × a     

   a = 38.81 mm. 

  
 

  
 = 

     

    
 = 45.66 mm                     * Note:   

  = 24 MPa< 28 MPa→    = 0.85 

   = 280 – 20 – 8 – 12/2 = 246 

   
         

     
* 0.003 

= 0.0132>  0.005  

   =0.9 ....  OK. 

 Mu  = 0.9*226.2*420*( 246 – 38.81 /2 )        = 19.4KN.m> Mu max= 9KN.m. 

 Select2 12 For all negative moment. 
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4.4.5  Design of shear of rib (R2) 

d = 284 mm . 

Vumax  = 23.9  KN . 

Vc = 1.1 × 
√  

 

 
 × b × d 

  = 1.1 × 
√  

 
 ×120× 284×10

-3
  = 31.24 KN. 

 Vc = 0.75 × 31.24= 23.43 KN. 

Vs = 
  

 
  - Vc =  

    

    
   - 31.24  = 0.626  KN 

      
 

  
√                    

                   

                 

Case III   

Minimum shear reinforcement is provided (        with: 

                                      
   

 
                

 

Use  legs stirrups    with               

  

 
 

  

    
   

      

  
            

   

     
 

 

            

 

 Select 8 -14cm with 2 –legs  
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4 . 5   Analysis and  Design Beam  (B2): 

 

From program :- 

 

 

Figure (4-7) : Beam 2  Geometry. 

 

 

Figure (4-8) : load for Beam2. 
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Fig. (4-9) : Factored  service load from  rib 1. 

From rib 1   (Factored) 

Total  WDL =1.2* ( 
     

   
) = 49.3KN/m 

WLL = 1.6* ( 
     

   
) = 44.43KN/m  

From rib 2  (Factored) 

 

Fig. (4-10): Factored  service load from  rib 2. 

Total  WDL =1.2* ( 
     

   
) = 49.08  KN/m 

WLL = 1.6* ( 
     

   
) = 44.33  KN/m 
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From rib 3  (Factored) 

 

Fig. (4-11): Factored  service load from  rib 3. 

 

Total  WDL =1.2* ( 
     

   
) = 50  KN/m 

WLL = 1.6* ( 
     

   
) = 46.33   KN/m 

Design of flexure:- 

From program :- 

 

Fig. (4-12): Moment & Shear Envelope of Beam 2. 
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 positive moment Mu (+)
=290KN.m 

 negative  moment  Mu (-)
=  246KN.m 

shearmax= 276  KN 

 

4.5.1Design of positive moment Mu (+) 
= 290 KN.m 

Assume h = 60 cm ,   bE =80cm ,tf =32 cm and b= 50cm. 

for main positive reinforcement  16 Assume bar diameter , stirrups  10  

as  

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

    = 600 – 40– 10 –16/2= 542 mm. 

Check  a ≤ hf 

Mnf = 0.85* fc * b *hf *(d-hf/2) = 1995 KN.m>> Mu/φ =306.67 KN.m 

  Assume rectangular& tension control section. 

  = 
  

       
  = 

   

       
 = 20.58 

   = 
  

     = 
       

            
 = 1.37 Mpa 

  = 
 

 
   √  

      

  
   

   = 
 

     
(  √  

             

   
)= 0.00338 . 

→Asreq =   × b ×d = 1465 mm
2
.  

 

       
√  

 

      
      

   

  
        ACI-318-11  (10.5.9) 

           =790 mm
2 

<903  mm
2
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→Asmin = 903mm
2 

<Asreq = 1465 mm
2
………… control  

Take  4  25 = 1963 mm
2
>Asreq = 1465  mm

2 
… OK. 

  Use 4 25 in one layer 

 

      
                   

 
               

 

→ Check for strain        )   ACI-318-11  (10.3.5) 

d = 600–40 – 10 – (25/ 2) 537.5 mm . 

   As × fy  = 0.85 ×   
  × b × a 

   a = 50.5  mm  

  
 

  
 = 

    

    
 = 59.4  mm                      

    = 0.024>  0.005 ( tension control section ). 

   =0.9….  OK. 

 

 

4.5.2  Design of negative moment Mu (-) 
= 246 KN.m 

  = 
  

       
  = 

   

       
 = 20.58 

   = 
  

     = 
       

            
 = 1.86 Mpa 

 

  = 
 

 
   √  

      

  
   

   = 
 

     
(  √  

            

   
)= 0.00465 . 

→Asreq =   × b ×d = 1260.46 mm
2
.  
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√  

 

      
      

   

  
        ACI-318-11  (10.5.9) 

           =790 mm
2 

<903  mm
2
 

→Asmin = 903mm
2 

<Asreq = 1260.46  mm
2
………… control  

Take 5  20 = 1570mm
2
>Asreq = 1260.46  mm

2 
… OK. 

  Use 5 20 in one layer 

      
                   

 
               

 

→ Check for strain        )   ACI-318-11  (10.3.5) 

d = 600–40 – 10 – (20/ 2) 540 mm . 

   As × fy  = 0.85 ×   
  × b × a 

   a = 6.46 mm  

  
 

  
 = 

    

    
 = 7.6 mm                      

    = 0. 2>  0.005 ( tension control section ). 

   =0.9….  OK. 

4.5.3 Design beam(4) for  shear:- 

shearmax= 276  KN 

фVc = ф × 
√  

 

 
 × bw × d  

            = 0.75 × 
√  

 
 × 500×542= 166 KN. 

» Check For dimensions:- 

Vs = 
  

 
  - Vc =  

   

    
   - 221 = 147 KN 

      
 

 
 √                   

  Dimension is adequate  enough. 
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Find the max stirrups spacing  

    
 

 
√                  

                       

                                      
 

 
                

Check Vsmin 

       
 

 

   

   
          

      
 

  
√                 

                 

Case IV 

Use U shape (2 legs stirrups     with            

  

 
 

  

    
   

      

  
         

   

   
 

         

Take U shape (2 legs stirrups) 

                        

 

 

 

 

 

 

 

 



and DesignStructural Analysis       Chapter Four 

 

55 

 

 

 4.6 Design of column . 

 

 

Place of column (C42 )  

 

Column Column Dimensions       'fc          fy  

     Col. 42 40cm*40cm 24Mpa   420Mpa 

 

 

Fig. (4-13): column dimension. 

 

C42 :  

Dl = 1164 KN 

Ll= 800 KN 

Pu = 2676.8 KN 

 In ,4 m-Direction(about x axis) 
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Lu: Actual unsupported (unbraced) length.  

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

R: radius of gyration =  ≈0.3 h ……………….For rectangular section  

Lu = 3.4-0.6=2.8   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. 
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095.0
4.0

0378.0

0378.039.1027.0

027.02740003.01503.015

min

min







h

e

mee

mmmhe

ns  

68.0
400

2510*240*2400





hb

  

ɣ  = 0.68 

 From the interaction diagram in chart:  ρ= 0.04 

MNPnyPnx

KSI
Ag

Pny

Ag

Pnx

g
h

and
h

For

h

ey

b

ex

meyex

gAssume

4.4
65.0

4.0*4.0
*

145

1000
*60.2

60.2
**

04.075.06.0

:ioninterpolatby 

0.04 =  :chartin  diagramn interactio  theFrom

68.

1.0
4.0

0378.0

0378.0

4.0


























 

  

  Bressler Equation:- 

Safe

MNPuMNPn

MNPn

Pn

MNPo

Po

PoPnyPnxPn















6768.2688.21.4*65.0*

1.4

7.4

1

4.4

1

4.4

11

7.4

}04.0*420)04.01(*24*85.0{*400*400*8.0

1111
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Select the longitudinal bars: 

As =ρ ×Ag = 0.01 ×400 * 400=6400 mm
2
 

 

                           

 

           Design of the Stirrups: 

The spacing of ties shall not exceed the smallest of:- 

cmleastspacing

cmdspacing

cmdspacing

s

b

30.dim.

480.14848

6.256.11616







 

cmUse 20@10  
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4 . 7   Design of Isolated Footing : 

 
→  Design of Isolated footing (Under Col. 26): 

                  


cf  
                 

fy  

              24 Mpa             420 Mpa 
 

Load Calculation:- 

- From column (26): (DL &LL) 

* Service dead load ( DL) = 1120 KN 

* Service live load (LL) = 356 KN 

* Column dimensions =60 cm*40 cm  

* Allowable soil pressure = 400  KN/ m²   

 
DL 
(KN) 

LL 
(KN) 

Column 
 dimensions 

all. Soil 
 pressure 

1120 356 (60*40) cm   400  KN/ m²   

 
4.7.1Calculating the weight of footing: 

- Weight of footing ( assume  height of footing  = 60cm) 

Weight of footing= 0.6*25 = 15 KN/m²  

              
         - Required sizes of footing: 

  A,required = = 
)25*6.0(5400

3561120




= 3.9 m² 

 

Try 2* 2Area = 4 m2 

 

       
A,required 

60 cm 15 KN/m² 400 KN/m² 3.9m² 

 

      4.7.2   Depth of footing and shear design: 

  = 1.2DL + 1.6LL = 1.2*1120 + 1.6*356 = 1914KN  

 

qu  =   
4

1914
  = 478.5 KN/m²    

  
  Try area                           

2m* 2m   1914 KN 478.5 KN/m² 

  

net

n

q

p

footingh footingw
netq

Pu

Pu qu
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   →Determine the Depth of Footing Based on Shear Strength:- 

Check for One Way Shear Strength

mmh

md

VuVcLet

dVc

dbqud
al

Vu

4462075351

351.0

,

61810**2*24
6

75.0

3.2822*5.478*
2

40.0

2

2
**

22

3
































Try  h = 450 mm ….. d =450 – 75 – 20= 355 mm 

Ф d (mm) h (mm) Try h(mm) Try d (mm) 

0.75 351   446 450 355 

       

3.7.3 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: 

5.1
400

600

)(

)(


bWidthColumn

aLengthColumn
C  

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

      =2*(0.40+0.355)+2*(0.6+.355)=3.42m.   

kNVu 15695.478*))355.060.0(*)355.040.0(()2*2((   
 = 40…….   s
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kNdbfV oc

c

C 8.173410*355.0*42.3*24*
5.1

2
1*

6

75.02
1

6

1
.. 3 
























           

kNdbf
db

V oc

o

s
C 228710*355.0*42.3*24*2

42.3

355.0*40
*

12

75.0
2

/12

1
.. 3 
























   

   

kNdbfV ocC 148710*355.0*42.3*24*
3

75.0

3

1
.. 3 




 

Vu=1569KN > ФVc =1487 KN………………Not OK 

 

 

 

 

Try  h= 500 mm.     d = 500-75-20 = 405 mm 

ob
= 3.62 m 

kNVu 9.15265.478*))405.04.0(*)405.06.0(()2*2((   

kNdbfV ocC 4.169610*405.0*42.3*24*
3

75.0

3

1
.. 3 




….  Control 

Vu=1526.9 KN < ФVc =1696.4 KN  

(Two Way Shear is OK) 

      h  

(mm) 

      d  

(mm) 
       ob

 
(m) 

   Vu  

(KN) 
CV.

 
 (KN) 

500 405 3.62     1526.9    1696.4 

 

 

4.7.4 Design for Bending Moment of  both direction. 

h (mm)    d (mm) b(m) 
500 405 2 

 
d = 500-75-20 = 405 mm   

 

Mu =478.5*2*0.8*0.8/2 = 306.24 KN.m 

m  = 
'*85.0 fc

fy

 = 24*85.0

420

= 20.59 

C  ob
(m) s

 CV.
 

 (KN) 

1.5 3.42 40 1487 
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Rn = 
2*

/

db

Mu 

= 
2

3

)405.0(*2

9.0/10*24.306 

= 1.037 Mpa 

ρ = m

1

(1 - 
fy

mRn2
1

) 

ρ = 59.20

1

(1 - 420

)037.1)(59.20(2
1

) = 0.00253 

Asreq = 0.002535 (2000) (405) = 2053.5
2mm > Asmin =  1800

2mm ….. control 

 

Asmin =0.0018*b*h == 0.0018 (2000) (500) =  1800
2mm …  

 

 

Take  14Ф 14 ,  As,provided = 21.55cm²   > As,required = 20.53 cm²  

S=
13

14*142*752000 
= 127.23mm  

 

- Step(S) is smallest of: 

1. 3h = 3*500 = 1500 mm 

2. 450 mm - control 

S = 128 mm < S,max = 450 mm – OK 

 

Mu 

(KN.m) 

 m Rn  

(Mpa) 

ρ Asreq 

(
2mm ) 

Asmin 

(
2mm ) 

S 

(mm) 

306.24 20.59 1.037 0.002535 2053.5 1800 128 

 

- Check strain 

Tension = Compression  

abffyA cs  '85.0
 

mma

a

15.21

20002485.04202054





 

88.24
85.0

15.21
c

 

oks ...005.00458.0003.0
88.24

88.24405





 

As (
2mm ) a (mm) c (mm) 

     s  

   2054 21.15 24.88 0.046 
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3.7.5Development length of  flexural reinforcement: 

Ld for Φ 14: 

dL
 = 

mmdb
et

cf

fy
2.57614

1

11

24

420

25

12

25

12














 

Available length = 800-75=725 

725mm  >  576.2mm ……………ok 

 

→ Load transfer at the column-foundation interface (Dowels design ): 

- In footing : 

)85.0(.
1

2
1

A

A
AcfbPn 

 
A1 = 0.60 * 0.40 = 0.24 m2 

A2 = 2* 2= 4 m2 

21.4
24.0

4

1

2 
A

A

…………….

1.4
1

2 
A

A

 

okPuPn

KNbPn

...........19148.6364

8.636424006002485.065.0.





 
The Dowels are not needed for footing 

 

As,min = 0.005 * Ac =  0.005 * 600 * 400 = 1200 mm2 

 

Use  12Ф 16  ,  As,provided = 2412.8 mm²  > As, required = 1200 mm² 

The same number and size of reinforcement column 
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4 . 8   Design of Stair : 

 

 

 

       Fig. (4-14): stair. 

3.8.1 Determination of Thickness: 

height = 3.75 m 

Rise = 3.75/22 = 17 cm 

Heigh 

m 

Rise 

cm 

Run 

cm 

     LL 

KN/m2 

'fc  

Mpa 

Fy 

Mpa 

  3.75  17     30  5  24  420  

 

- Minimum slab thickness for deflection is (for simply supported one way solid slab) 

h,min = L/ 20 

h,min =5.8 / 20 = 290 cm ………….take h= 25 cm. 

 Use h = 25cm.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

θ = tan
-1

(17 / 30) = 30
o
 

 

h,min (cm) θ 

25 30
o
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3.8.2 Load Calculations: 

 Dead load calculation of Flight: 

 

        
        

     
            

         
        

     
            

       
         

   
                     

      
         

      
               

     
          

   
                     

Total load (DL) = 12.1 KN/m 

Live load (LL) = 5 KN/m 

 

Total Factored load,,,, (W = 1.2DL + 1.6LL) 

For flightW   ,  W = 1.2*12.1+ 1.6*5 = 22.52  KN/m 

For landingW   ,  W = 1.2*8.01+ 1.6*5 = 17.6  KN/m 

flightW  (KN/m) landingW  (KN/m) 

22.52 17.6  

 

 

Table (4-3) : load calculation for stair. 

 

material gama h(m) b(m) KN/m 

Tiles 22 0.03 1 0.66 

Mortar 22 0.02 1 0.44 

R C 25 0.25 1 6.25 

Plaster 22 0.03 1 0.66 

      Total load (DL) 8.01 

                                      Live load (LL) = 5 KN/m2 
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                         - Structural System Of  Flight (FL1) : 

 

Fig. (4-15): structural system of flight Fl1. 

4.8.3 Check for shear strength For Flight: 

        Assume Ø 14 for main reinforcement:- 

d = h – 20 – db/2 = 250 – 20 – 14/2 = 223 mm 

Vu  = 33.8  KN . 

      
mKNVc /56.136

6

223*1000*24*75.0
  

Vu= 33.8  KN  >  0.5* Vc = 68.28  KN .  

Thickness is adequate enough 

 

  

 

 
 

 

 

          

 

     db 

(mm) 

   H 

(mm) 

      d 

(mm) 

   Vu 

(KN) 

   Vc

(KN) 

Ø 14  250        223 33.8 136.56 
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3.8.4Design of Flexure: 

 

 

  Fig. (4-16): envelope shear and moment diagram flight. 

- Design for Flight: 

Mu = 72.6 KN.m 

Mn  = Mu / 0.9 = 72.6/ 0.9 = 80.7 KN.m/m 

d = h – 20 – db/2 = 250 – 20 – 14/2 = 223 mm 

2db

Mn
Rn


  

   =  
        

         
 = 1.62 MPa 

'85.0 fc

fy
m


  

  = 
   

       
 = 19.76 

  = 
 

 
   √  

      

  
   = 

 

     
(  √  

            

   
)= 0.004 
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reqAs = 0.004*1000*223 = 892mm
2.

/m > 
minAs  = 2450mm /m…. OK 

 
minAs = 2450250*1000*0018.0**0018.0 mmhb  /m 

 

 Mu 

(KN.m) 

    m   Rn  

Mpa 

ρ 

 

Asreq 

(mm
2
) 

 

Asmin 

(mm
2
) 

S 

(mm) 

72.6 19.76 1.62 0.004 892 450 200 

 

Use Φ 14 @ 15 cm c/c  , As = 1026  mm2/m strip 

 

 

- Step ( s) is the smallest of  :- 

1.   3*h = 3* 250 = 750 mm 

2.   450 mm 

≤ 380 ( 
   

  
 ) – 2.5 * Cc 

≤ 380 * ( 
   
 

 
   

 ) – 2.5* 20  = 380 * ( 
   

 

 
     

 ) – 2.5 * 20 = 330mm 

≤  300 ( 
   

  
 )  = 300 * ( 

   
 

 
   

 ) =  300 * ( 
   

 

 
     

 ) = 300 mm … (control) 

 

 

- Check for strain: 

Tension = Compression 

As × fy  = 0.85 ×   
  × b × a 

1026 × 420 = 0.85 × 24 × 1000 × a     

   a = 21.12 mm . 

  
 

  
 = 

     

    
 = 24.85 mm              

  = 223 mm 

   
         

     
* 0.003  = 0.0239>   0.005 ( tension control section ). 

   =0.9 ....  OK 
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→Temperature & Shrinkage reinforcement: 

245025010000018.00018.0 mmhbAsShrinkage  /m    

Use Φ 10 @ 15 cm c/c, As prov = 523.33  mm2/m strip 

 

- Step ( s) is the smallest of  :- 

1. 5*h = 5* 250 = 1250 mm 

2. 450 mm – control 

 

 

 

 

 

 

WRA = 33.8 KN/m      ,          WRB = 33.8 KN/m              From Atir 

 

Load For Landing = 
   

 
 = 

    

   
            

 

- Design for landing (L1A): 

Structural System Of  Landing (L1A) 

 
Fig. (4-17): structure system of landing. 

ShrinkageAs  

( 2mm ) 

S 

(mm) 

db 

(mm) 

450 150 Φ 10 
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                       Fig. (4-18): envelope shear and moment diagram landing.  

 

Vu = 61.2  KN/m 

- Check for shear strength (L1A): 

Assume Ø 12 for main reinforcement:- 

d = h – 20 – db/2 = 250 – 20 – 14/2 = 223 mm 

         
mKNVc /56.136

6

223*1000*24*75.0
  

 Vu= 61.2  KN /m >  0.5* Vc = 68.28  KN/m .  

- Thickness is adequate enough  

 

- Calculate the maximum bending moment: 

Mu = 68.2 kN.m/m 

Mn  = Mu / 0.9 = 68.2 / 0.9 = 75.8 KN.m/m 

d = h – 20 – db/2 = 250 – 20 – 14/2 = 223 mm 

2db

Mn
Rn
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   =  
        

         
 = 1.52 MPa 

'85.0 fc

fy
m


  

  = 
   

       
 = 19.76 

  = 
 

 
   √  

      

  
   = 

 

     
(  √  

            

   
)= 0.00375 

reqAs = 0.00375*1000*223 = 836.25 mm
2.

/m>
minAs  = 2450mm /m…. OK 

 minAs = 2450250*1000*0018.0**0018.0 mmhb  /m 

Use Φ 14@ 15 cm  

 

Mu 

(KN.m) 

m Rn 

Mpa 

ρ Asreq 

(mm
2
) 

Asmin 

(mm
2
) 

S(mm) 

68.2 16.76 1.52 0.00375 836.25 450 150 

 

- Step ( s) is the smallest of  :- 

1. 3*h = 3* 250 = 750 mm 

2. 450 mm 

≤ 380 ( 
   

  
 ) – 2.5 * Cc 

≤ 380 * ( 
   
 

 
   

 ) – 2.5* 20  = 380 * ( 
   

 

 
     

 ) – 2.5 * 20 = 330mm 

≤  300 ( 
   

  
 )  = 300 * ( 

   
 

 
   

 ) =  300 * ( 
   

 

 
     

 ) = 300 mm  (control) 

 

- Check for strain: 

       Tension = Compression 

Tension = Compression 

As × fy  = 0.85 ×   
  × b × a 

1026 × 420 = 0.85 × 24 × 1000 × a     

   a = 21.12 mm . 
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 = 

     

    
 = 24.85 mm              

  = 223 mm 

   
         

     
* 0.003  = 0.0239>   0.005 ( tension control section ). 

   =0.9 ....  OK 

→Temperature & Shrinkage reinforcement: 

245025010000018.00018.0 mmhbAsShrinkage  /m    

Use Φ 10 @ 15 cm c/c, As prov = 523.33  mm2/m strip 

- Step ( s) is the smallest of  :- 

1. 5*h = 5* 250 = 1250 mm 

2. 450 mm – control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ShrinkageAs ( 2mm ) S(mm) db (mm) 

450 150 Φ 10 
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4 . 9   Design of Shear wall : 

 

 

 

 
   Moment diagram             Shear diagram   

 

Fig. (4-19): shear and moment diagram of shear wall. 

 

 Material and Sections:- (From Shear Wall)  

 
 

 concrete    B300                Fc' = 24 N/mm
2
 

 

 Reinforcement Steel         Fy = 420 N/mm
2
 

 

 Shear Wall Thickness       h = 30 cm 

 

 Shear Wall Width             Lw = 6.3 m 

 

 Shear Wall Height            Hw = 13.6 m 

 

  

4.9.1 Design of Horizontal Reinforcement:- 

 

 

∑ Fx= Vu = 630 KN 
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The critical Section is the smaller of :   
  

 
 = 

   

 
 = 3.15 m  

  

 
 = 

    

 
 = 6.8 m  

Story heigh (Hw) = 3.4 m 

 d= 0.8×Lw =0.8×6.3 = 5.04 m 

        
 

 
√      

                          √                                
 

   is the smallest of :  

       
 

 
√      

 

 
√                      …….. Control 

           √      
   

   
     √                     

      [    √   
  (   √       

  

   
)

  

  
 

  

 

]                

 

 
         

   
 

       

        
              

  

  
 

  

 
 

      

   
 

   

 
        

 

Vu = 630 KN < 0.5*0.75*1234.5 = 462.9 KN       need reinforcement 

  

Take   = 0.0025 

 

- Maximum spacing is the least of : 

 

    
5

Lw
  = 

    

 
  = 1260mm 

3*h = 3*300 = 900mm 

450 mm ……. Control 

 

Try ϕ10(As = 78.5 mm2) for two layers 

   = 
2*Sh

Avh
 = 

      

      
 = 0.0025 

S2 = 210 mm   ,    ϕ10@250 mm  

 

→ useϕ10@250 mm in tow layer  
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  4.9.2 Design for Vertical reinforcement:-  

 

  

  
 

    

   
      

    [          (    
  

  
) (

    

   
       )]      

   

 
 =0.73 

Assume Ф 12 with As=113.1 

       

 
 =0.73 >> S = 290 mm 

Select Ф 12@250mm.  In two layer   

 

- Maximum spacing is the least of : 

  
5

Lw
  = 

    

 
  = 1260mm 

3*h = 3*300 = 900mm 

450 mm ……. Control 

 

Select Ф 12 @250mm In tow layer 

 

 

4.9.3  Design of bending moment ( uniformly distribution flexural reinforcement) : 

    (
    

   
)                     

   (
   

   
)
  

   
 (

       

        
)
   

  
         

  
  

      
   

 

  
 

   

         
 

         

                   
        

     *             
  

     
    

 

  
+ 

               [                                   ]                  
 

Select Ф 12@250mm for vertical reinforcement . 
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 4 . 9   Design of Basment  wall : 

 

4.9.1 load calculation  

Fc’=28 MPa, Fy=420 Mpa, γs=18KN/m
3
, qall=350KN/m

2
, φ=30,                  

surcharge =5KN/m
2
 , wall thickness =30 cm 

 

Fig. (4-20): basement wall. 

       ϕ              

                                 

                        

 

 

Fig. (4-21): load for basement wall. 
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From Atir we have moment and shear envelop : 

 

 

Fig. (4-22): shear and moment diagram of basement wall. 

 

4.9.2 Design of Bending Moment 

1- Tension face :- 

d=300 –20 - 14=266 mm 

2db

Mn
Rn


  

.7.1
266*1000*9.0

10*8.109
2

6

MPaRn   

'85.0 fc

fy
m


  

6.20
2485.0

420



m  
















y

n

f

mR

m

2
11

1
 %42.0

420

7.1*6.20*2
11

6.20

1















  

As req = 0.42   % *1000*266 = 1117 mm
2
/m  ………..control 
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As req =1117 > As     =360  

Use Φ 16@ 15 cm 

 

2- Compression face :- 

As min = 360 mm
2
/m , Use Φ 10@ 20 cm  

 

3- horizontal bars use the half of the min. in each side 

0.5*Ashmin=0.5*0.002*300*1000=300 mm
2
/m 

 Use   =10 

Use for horizontal bare   10@20 cm in each side 

 

Check for strain: 

       Tension = Compression 

ok

mm
a

c

mma

a

abfcfyA

s

s

s
















005.00266.0

0266.0003.0*
27

27150

27
85.0

23

23

*1000*28*85.0420*1117

***85.0*

1

\







 

 

→Check for shear  

    
 

 
√        

    

 
√                          

0.5   Vc = 0.5*162.9 = 81.45 KN 

          ϕ    

162.9 > 117.8 > 81.45 

The thickness is enough  
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 :خاىَقذٍ 5-1

ّيٍٓييش حٌّييٌوٍٛس ًحص حٌظظيي١ُّ حٌّظ١ّييِ  ٍؿييخِ٘س ٌفييٟ ٘ييٌح حٌّشييَٚم طييُ حٌلظييٛي هٍييٝ ِوــييخص ِوّخ٠ٍييش    

حٌّوــيخص حٌّوّخ٠ٍيش ٚحٌّوــيخص حلإٔشيخث١ش حٌشيخٍِش ٌٍّزٕيٝ        اهييحى ، روي ىٍحٓش ؿ١ّين حٌّظـٍزيخص طيُ    ٚحٌّزيم

 .٠ـخش حٌّمظَف رٕخءٖ فٟ ِي٠ٕ

رشيىً ِفظيً ٚىل١ييك ٚٚحػيق ٌظٔي١ًٙ ه١ٍّيش حٌزٕيخء، ٠ٚمييَ ٘يٌح حٌظم٠َييَ          حلإٔشيخث١ش حٌّوــيخص   اهييحى ٚطيُ        

 ٌٍّزٕٝ. ٚحلإٔشخث١ششَكخ ٌـ١ّن هـٛحص حٌظظ١ُّ حٌّوّخ٠ٍش 

 

 :اىْتبئح 5-2

٠ـييذ هٍييٝ وييً ؿخٌييذ أٚ ِظييُّ أشييخثٟ أْ ٠ىييْٛ لييخىٍحً هٍييٝ حٌظظيي١ُّ رشييىً ٠يييٚٞ كظييٝ ٠ٔييظـ١ن     .  1

 حِظلان حٌوزَس ٚحٌّوَفش فٟ حٓظويحَ حٌزَحِؾ حٌظظ١ّ١ّش حٌّلٛٓزش. 

ِٓ حٌوٛحًِ حٌظٟ ٠ـذ أهٌ٘خ رو١ٓ حلاهظزخٍ، حٌوٛحًِ حٌـز١و١ش حٌّل١ـش رخٌّزٕٝ ٚؿز١وش حٌّٛلن ٚطيؤػ١َ   . 2

 حٌمٜٛ حٌـز١و١ش هٍٝ حٌّٛلن.

. ِٓ أُ٘ هـيٛحص حٌظظي١ُّ حلإٔشيخثٟ، و١ف١يش حٌيَرؾ ري١ٓ حٌوٕخطيَ حلإٔشيخث١ش حٌّوظٍفيش ِيٓ هيلاي حٌٕليَس             3

   َ ٌظظي١ّّٙخ رشيىً ِٕفيَى ِٚوَفيش و١ف١يش حٌظظي١ُّ، ِين أهيٌ          حٌش١ٌّٛش ٌٍّزٕٝ، ِٚٓ ػُ طـِثيش ٘يٌٖ حٌوٕخطي

 حٌلَٚف حٌّل١ـش رخٌّزٕٝ رو١ٓ حلاهظزخٍ.  

حٌومييحص ٔليَحً ٌـز١ويش    وؼ١يَ ِيٓ   فيٟ   (One-Way Ribbed Slab)ٌمي طُ حٓظويحَ ٔلخَ هميحص  .4

ٔليَحً   حٌيٍؽ،فٟ ِٕخؿك ر١ض  Solid Slab) ٚشىً حٌّٕشؤ ، ، وّخ طُ حٓظويحَ ٔلخَ حٌوميحص حٌّظّظش )

 ٌىٛٔٙخ أوؼَ فخه١ٍش ِٓ هميحص حلأهظخد فٟ طلًّ ِٚمخِٚش حلأكّخي حٌَّوِس.

  حٌّشَٚم ٟٚ٘: ِميِش ٌ٘ح ٕ٘خن هيس رَحِؾ كخٓٛد طُ حٓظويِٙخ فٟ : رَحِؾ حٌلخٓٛد حٌّٔظويِش  .      5

a)  AUTOCAD 2010.ًٌه ٌوًّ حٌَِٓٛخص حٌّفظٍش ٌٍوٕخطَ حلإٔشخث١ش ٚ : 

b) ATIR ُٚحٌظل١ًٍ حلإٔشخثٟ ٌٍوٕخطَ حلإٔشخث١ش.: ٌٍظظ١ّ 

c) (Microsoft Office طُ حٓظويحِٗ فٟ أؿِحء ِوظٍفش ِٓ حٌّشَٚم ِؼً حٌىظخرش :)

 حٌـيحٚي حٌَّحفمش ٌٍظظ١ُّ  ٚاهيحى,   حٌٕظٛص ٚحٌظ١ٕٔك ٚاهَحؽ حٌّشَٚم

d) Google SketchUp  ُلاكٙخٍ حٌّوّخٍٞ ٌٍٛحؿٙخص حٌّشَٚم.: ط 

e) Safe . طُ حٓظويحِٗ فٟ حٌظل١ًٍ ٚحٌظظ١ُّ حلأشخثٟ ٌلأٓخٓخص حٌِّىٚؿش ٚحٌزلاؿخص: 

f) Etabs . طُ حٓظويحِٗ فٟ حٌظل١ًٍ ٚحٌظظ١ُّ حلأشخثٟ ٌـيٍحْ حٌمض: 

g) Stadd pro .طُ حٓظويحِٗ فٟ حٌظل١ًٍ ٚحٌظظ١ُّ حلأشخثٟ ٌـيٍحْ ٚأٍػ١ش رجَ حٌّخء: 

h) Sp column  . طُ حٓظويحِٗ فٟ حٌظل١ًٍ ٚحٌظظ١ُّ حلأشخثٟ ٌلأهّيس حٌوَٓخ١ٔش: 

i) Prokon    ْطُ حٓظويحِٗ فٟ حٌظل١ًٍ ٚحٌظظ١ُّ حلأشخثٟ ٌٍـيٍحْ حلآظٕخى٠ش ٚؿيٍح:

 حٌظ٠ٛٔش. 
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 . حلأكّخي حٌل١ش حٌّٔظويِش فٟ ٌ٘ح حٌّشَٚم وخٔض ِٓ وٛى حلأكّخي حلأٍىٟٔ.6

حٌّظُّ، طفش حٌلْ حٌٕٙيٟٓ حٌظٟ ٠مَٛ ِيٓ هلاٌٙيخ رظـيخُٚ أ٠يش     . ِٓ حٌظفخص حٌظٟ ٠ـذ أْ ٠ظظف رٙخ 7

 .ِشىٍش ِّىٓ أْ طوظَػٗ فٟ حٌّشَٚم ٚرشىً ِمٕن ِٚيٍّٚ
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ٌمي وخْ ٌٌٙح حٌّشَٚم ىٍٚ وز١َ فٟ ط١ٓٛن ٚطو١ّك فّٕٙخ ٌـز١وش حٌّشخ٠ٍن حلإٔشخث١ش رىً ِخ ف١ٙخ ِٓ   

طفخط١ً ٚطلخ١ًٌ ٚطظخ١ُِ. ك١غ ٔٛى ٕ٘خ ـ ِٓ هلاي ٌٖ٘ حٌظـَرش ـ أْ ٔميَ ِـّٛهش ِٓ حٌظٛط١خص، ٔؤًِ رؤْ 

 ٔشخثٟ.اطوٛى رخٌفخثيس ٚحٌٕظق ٌّٓ ٠وـؾ لاهظ١خٍ ِشخ٠ٍن ًحص ؿخرن 

ِٛحى حٌزٕخء ِن طلي٠ي  حهظ١خٍففٟ حٌزيح٠ش، ٠ـذ أْ ٠ظُ ط١ٕٔك ٚطـ١ِٙ وخفش حٌّوــخص حٌّوّخ٠ٍش، رل١غ ٠ظُ    

حٌٕلخَ حلإٔشخثٟ ٌٍّزٕٝ. ٚلاري فٟ ٌٖ٘ حٌَّكٍش ِٓ طٛفَ ِوٍِٛخص شخٍِش هٓ حٌّٛلن ٚطَرظٗ ٚلٛس طلًّ طَرش 

٠ظُ طلي٠ي ِٛحلن حٌـيٍحْ حٌلخٍِش ٚحلأهّيس  حٌّٛلن، ِٓ هلاي طم٠ََ ؿ١ٛطمٕٟ هخص رظٍه حٌّٕـمش، روي ًٌه

رخٌظٛحفك ٚحٌظ١ٕٔك حٌظخَ ِن حٌف٠َك حٌٕٙيٟٓ حٌّوّخٍٞ. ٠ٚلخٚي حٌّٕٙيّ حلإٔشخثٟ فٟ ٌٖ٘ حٌَّكٍش حٌلظٛي 

هٍٝ أوزَ ليٍ ِّىٓ ِٓ حٌـيٍحْ حٌوَٓخ١ٔش حٌٍّٔلش، رل١غ طىْٛ ُِٛهش رشىً ِٕظلُ أٚ شزٗ ِٕظلُ فٟ 

 ٓظويحِٙخ ف١ّخ روي فٟ ِمخِٚش أكّخي حٌِلاُي ٚغ١َ٘خ ِٓ حٌمٜٛ حلأفم١ش.وخفش أٔلخء حٌّزٕٝ؛ ١ٌظُ ح

 

 

 

 

 

 

 


