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    Φ = strength reduction factor. 

    εc = compression strain of concrete = 0.003. 

    εs = strain of tension steel. 
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 اىَقذٍح :  2-1

يش انغٍُٛ انمذٚذ يٍ انًمبنى انزبسٚخٛخ ٔالأصشٚخ انزٙ ٕٚجذ لهٗ أسظُب انًمؽبء لهٗ 

أدٛذ الإَغبٌ ٔصُمذ نّ  انذعبسح, ٔنكٍ يك يشٔس انضيٍ ثذأد اٜصبس ٌٙ ٌهغؽٍٛ 

رٍّذ ـهٓب ٔدٕٛٚزٓب ٔدزٗ ٔجٕدْب ٌٙ ـم انفٕاْش الاجزًبلٛخ ٔانغٛبعٛخ, ٔثٓذي 

 .دًٚٛخ نهغٛبدخ ٔاٜصبسإدٛبء انًمبنى انزبسٚخٛخ ٔالأصشٚخ رى إجشاء دساعخ نًششٔق أكب

كًب ْٕ يمهٕو ٌئٌ ِؽبق انغٛبدخ ًُٕٚ ثشكم يغزًش ٔٚذزبط إنٗ انكضٛش يٍ انّٕٖ   

انمبيهخ، ًٌٍ انًٓى أٌ رٕجذ يؤعغخ ثٓزا انًغزٕٖ نزٌٕش انزخصصبد انًخزهٍخ نٓزا 

انّؽبق عٕاء نهٕـبئً انًجبششح انزٙ عزمًم ٌٙ انّؽبق انغٛبدٙ ثشكم يجبشش أٔ ٌٙ 

الأخشٖ انزٙ عزًُٕ ثًُٕ انّؽبق انغٛبدٙ، ٌجٕجٕد أكبدًٚٛخ انغٛبدخ ٔ اٜصبس  انّؽبلبد

  .عٛزٌٕش يب ٚذزبجّ ْزا انّؽبق انذٕٛ٘ يٍ سكبئض

 

 : ىَحح ػاٍح ػِ اىَششٗع 2-2

رى  رصًٛى يجُٗ انكهٛخ  ثذٛش ٚكٌٕ انًذخم انشئٛغٙ نهكهٛخ يٍ انشبسق انشئٛغٙ ,نزنك رى 

يُغٕة انشبسق, ٔٚزى انذخٕل إنٗ انًششٔق يٍ خلال لًم انؽبثُ الأسظٙ لهٗ ٍَظ 

انشبسق انشئٛغٙ إنٗ عبدخ رًٓٛذٚخ ٔيٍ صى الاَزّبل لجش جغش ٚؤد٘ إنٗ عبدخ ٔعؽٛخ 

رذزٕ٘ لهٗ ٌُبء يشكض٘ نزبيٍٛ انزٕٓٚخ انلاصيخ نهؽٕاثُ انزٙ ٌٙ الاعٍم, ٔٚذزٕ٘ 

زٙ رجًك ثٍٛ انًجبَٙ انًششٔق يُز ثذاٚزّ لهٗ يذٕس سئٛغٙ ُٔٚزٓٙ ثبنغبدخ انٕعؽٛخ ان

انًكَٕخ نهًششٔق ِٔذ رى لًم ِغى الإداسح ٔانّغى انزمهًٛٙ يك انًذٕس انشئٛغٙ, ٔرنك 

نهزغٓٛم لهٗ انؽلاة ٔانضٔاس نٓزِ انكهٛخ، ٔ ٚزكٌٕ انًجُٗ يٍ أسثمخ ؼٕاثُ ٌَٕ 

 يغزٕٖ انشبسق ثبلإظبٌخ إنٗ ؼبثٍّٛ رغٕٚخ  رذذ يغزٕٖ انشبسق.
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 اىؼاً ىيَثْٚ(:اىَ٘قغ 1-2اىشنو )

 

 

 :فنشج اىَششٗع 2-3

انٍكشح الأعبعٛخ نهًششٔق ْٕ خهُ َفبو يزًبعك ٔ يزكبيم ٚشثػ ثٍٛ جًٛك أجضاء انكهٛخ 

يٍ خلال انٍُبء انًشكض٘ انز٘ ٚجًك ثٍٛ جًٛك انًجبَٙ.  ِٔذ أخزد ٌكشح انًششٔق  يٍ 

رشاصٛخ ِٔذ رى انزؽشٚض ٔانزشاس انٍهغؽُٛٙ، ٔ رى انمًم لهٗ رجشٚذ ؼشصِ ٌهغؽُٛٛخ 

اعزُجبغ خؽٕغ انًجُٗ يٍ ٍَظ خؽٕغ انؽشصِ, ٔرنك نزأكٛذ الارصبل ثٍٛ انًبظٙ 

ٔانذبظش ٔانًغزّجم  ، ٔانمًم لهٗ ظشٔسح انذٍبؾ لهٗ انزشاس انٍهغؽُٛٙ يٍ انؽًظ 

 .ٔانزٕٓٚذ
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 ( اىطشصٓ اىرٜ ذٌ اسرخذاٍٖا فٜ اىَششٗع2-2شنو )

 ٍ٘قغ اىَششٗع :  2-4

ًّزشدخ ٌٙ ججم أثٕ سيبٌ ٌٙ يذُٚخ انخهٛم ،لهٗ انشبسق انشئٛغٙ رّك ِؽمخ الأسض ان 

ٌَٕ  059-039ٔكزنك رّك لهٗ شبسق آخش صبَٕ٘ ,ًٔٚش ثبنًِٕك خؽٕغ كُزٕس يٍ 

 دَٔى. 09عؽخ انجذش, ٔرجهه يغبدخ ِؽمخ الأسض 

 

20000ًذثيغ ٍساحح أسض اىَششٗع 
2

% ٍِ ّسثح اىثْاء ٗاىَساحح 25, حٞث ذشنو اىقاػذج 

% ػثاسج ػِ حذائق ٗساحاخ خعشاء ٗساحاخ ٍثيطح تالإظافح إىٚ اىساحاخ اىَظييح 75اىَرثقٞح 

ٗاىَذسخاخ اىخاسخٞح, فٞحر٘ٛ اىَ٘قغ اىؼاً ػيٚ اىنثٞش ٍِ اىحذائق  ٗاىديساخ اىخاسخٞح اىَظييح 

 ّٗ٘افٞش اىَٞآ اىرٜ ذؼَو ػيٚ ذيطٞف أخ٘اء اىَ٘قغ .

 

 (:  قطؼح الأسض اىَقرشحح3-2شنو )
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.اىَصذس : ٍخرثش اىَساحح, خاٍؼح ت٘ىٞرنْل فيسطِٞ

 
 (:  اىش٘اسع اىَحٞطح تقطؼح الأسض اىَقرشحح4-2شنو )

 اىَصذس : ٍخرثش اىَساحح, خاٍؼح ت٘ىٞرنْل فيسطِٞ. 

 

 ٍَٞضاخ قطؼح الأسض اىَقرشحح :  2-4-1

 ٗ شبسق سئٛغٙ, ٚؤد٘ إنٗ عٕٓنخ انٕصٕل إنٛٓب.ِٕٔلٓب له .1

 يذُٚخ انخهٛم ِٔشٚجخ يٍ انّشٖ انجُٕثٛخ.يِٕمٓب انًزٕعػ ٌٙ  .0

ِٕٔلٓب لهٗ انؽشُٚ انًؤدٚخ إنٗ جبيمخ ثٕنٛزكُك ٌهغؽٍٛ, يًب ٚغٓم ٔجٕد  .3

 انًٕاصلاد ٔعٕٓنخ انٕصٕل إنٗ انًِٕك.    

 ٔجٕد لذد يٍ الأشجبس ٌٙ انًِٕك, يًب ٚمؽٙ انًِٕك ًِٛخ جًبنٛخ . .4

 انؽجٕوشاٌٛخ يغزٕٚخ َغجٛب. .5

 الأصشٚخ ٌٙ انًِٕك.ٔجٕد انمذٚذ يٍ انىشي  .6

 

 ٍؼٞقاخ قطؼح الأسض اىَقرشحح :  2-4-2

انجٛئخ انًذٛؽخ ثبنًِٕك ٔٔجٕد لذد كجٛش يٍ انًجبَٙ انغكُٛخ انًذٛؽخ ثبنًِٕك, يًب ٚؤد٘ إنٗ  -1

 الإصلبط.

 يُغٕة ِؽمخ الأسض يُخٍط ِهٛلا لٍ يُغٕة انشبسق انشئٛغٙ. -0

 

 :ىَْاطق اىَحٞطح تاىَ٘قغا  2-4-3

تاىَ٘قغ اىؼذٝذ ٍِ اىَثاّٜ راخ الاسرخذاٍاخ اىَخريفح ٍْٖا ٍثاّٜ ذؼيَٞٞح ٍثو خاٍؼح ت٘ىٞرنْل ٝحٞط 

فيسطِٞ , ٗمزىل اىَثاّٜ اىسنْٞح ٗاىرداسٝح, ٗىزىل ٝدة اٟخز تؼِٞ الاػرثاس اسرخذاً اىَؼاىداخ ىَْغ 

 اىع٘ظاء.
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 (:اىَثاّٜ اىَداٗسج ىيَ٘قغ.5-2شنو )

 طث٘غشافٞح الأسض:  2-4-4

حر٘ٛ قطؼح الأسض ػيٚ ػذج ٍسر٘ٝاخ ٝفصو تْٖٞا سلاسو حدشٝح, ٗقذ خاءخ الأسض ٍْخفعح ػِ ٍسر٘ٙ ذ

 اىشاسع تأٍراس قيٞيح َٝنِ ٍؼاىدرٖا فٜ ٍشحيح اىرصٌَٞ.
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 (: ذحيٞو طث٘غشافٞح قطؼح الأسض اىَقرشحح6-2شنو)

 اىَصذس : اىثاحثراُ.

 :إطلاىح اىَ٘قغ  2-4-5

يًٛضربٌ, الأٔنٗ َذٕ انٕاد٘ ٔالأساظٙ انضسالٛخ ٌٙ انجٓخ انششِٛخ, ٕٚجذ نهًِٕك إؼلانزبٌ 

 ٔانضبَٛخ داخم ٍَظ ِؽمخ الأسض َذٕ الأشجبس ٔآصبس انىشي انّذًٚخ انًّبيخ ٌٙ انًِٕك.

 وصف المساقط الأفقية : 2-5
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2-5-1  

ىيَذسسِٞ ٍغ اىخذٍاخ اىلاصٍح ىٌٖ , ٗقاػاخ ىيرذسٝس اىْظشٛ ٝحر٘ٛ ػيٚ قسٌ 

اىرخصصٜ تالإظافح إىٚ اىَشاسٌ اىؼَيٞح ٗاىَخرثشاخ ٗقاػاخ اىحاس٘ب ٗاىَرحف. 

 ٗٝحر٘ٛ أٝعا ػيٚ ٍصيٞاخ ىنلا اىدْسِٞ ٗ اى٘حذاخ اىصحٞح تالاظافح إىٚ اىَخاصُ.

 (: اىطاتق الاٗه7-2شنو)
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 اىثاّٜ:اىطاتق   2-5-2

 

طاىة ٗقسٌ  350ٝحر٘ٛ ػيٚ قاػح ٍرؼذدج الاغشاض ٗقسٌ اىر٘ثٞق ٗاىَخط٘طاخ ٗاىَنرثح اىرٜ ذرسغ ه

ىيرشفٞٔ ىيطلاب ٗاىَذسسِٞ فٞٔ قاػاخ ذحر٘ٛ ػيٚ تؼط الاىؼاب اىشٝاظٞح ٍثو اىشطشّح ٗاىرْس , 

 تالإظافح إىٚ اىَرحف.

 (: اىطاتق اىثا8ّٜ-2شنو)
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 اىثاىث:اىطاتق   2-5-3

 

ٝحر٘ٛ ػيٚ اىَرحف ٗاىقسٌ اىرشفٖٜٞ ٍرنشس , ٍغ اىخذٍاخ ٗاى٘حذاخ اىصحٞح اىلاصٍح ٗاىَخاصُ ٗغٞشٕا 

 ٍِ اىخذٍاخ.   

 (: اىطاتق اىثاىث9-2شنو)
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 اىطاتق الاسظٜ:  2-5-4

 

اىطاتق الأسظٜ ٝقغ ػيٚ ّفس ٍْس٘ب اىشاسع فٞحر٘ٛ ػيٚ قسٌ الاداسج ٗقاػاخ ٍحاظشاخ ٍٗشاسٌ 

طاىة ٗطاىثح ٗقسٌ ٍِ اىَرحف , حٞث أُ اىَرحف  300ػَيٞح ٗمَا ٝحر٘ٛ أٝعا ػيٚ  ٍذسج ٝرسغ ه

ظافح َٝرذ ٍؼْا ػيٚ أستؼح ط٘اتق ٗقذ ذٌ ذقسَٞح ٗفق طثٞؼح اىَؼشٗظاخ اىرٜ س٘ف ٝرٌ ػشظٖا فٞٔ, تالأ

إىٚ ػشض اىَؼشٗظاخ خاسج اىَثْٚ ذحد اىدسش ٗفٜ اىساحح اى٘سطٞح , ٗٝحر٘ٛ أٝعا ػيٚ اى٘حذاخ 

 اىصحٞح ٗاىَخاصُ. 

 الاسظٜ(: اىطاتق 10-2شنو)                                              
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 طاتق اىرس٘ٝح الاٗه:  2-5-5

 

ٝحر٘ٛ طاتق اىرس٘ٝح الاٗه ػيٚ اىقسٌ اىؼَيٜ  ٍِ ٍشاغو ىيْحد ٗذشٌٍٞ الاثاس , تالإظافح إىٚ   

سٞاسج , تالإظافح ػيٚ 25ٍخرثشاخ تٞ٘ى٘خٞح ٗذنْ٘ى٘خٞا ٍ٘اد تْاء, ٗػيٚ ٍ٘قف سٞاساخ ٝرسغ ه

 اىخذٍاخ اىلاصٍح ىٌٖ ٗاىَخاصُ.

 (: طاتق اىرس٘ٝح الاٗه11-2شنو)
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 طاتق اىرس٘ٝح اىثاّٜ:  2-5-6

 

طاىة ٍطيح ػيٚ اىَذسج اىخاسخٜ ٗاىَيؼة ٗػيٚ اىديساخ  300ٝحر٘ٛ ػيٚ مافرٞشٝا ػاٍح ذرسغ ه

 ٗاىحذائق اىخاسخٞح , تالإظافح إىٚ ٍشغو ىصْاػح اىفخاس ٗ غشف اىَٞناّٞل ٗاىنٖشتاء . 

 (: طاتق اىرس٘ٝح اىثا12ّٜ-2شنو)
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 ٗصف اى٘اخٖاخ :    2-6  

 

لا شك ٌٙ أٌ انٕاجٓبد انًُجضّخ يٍ أ٘ رصًٛى رمؽٙ الاَؽجبق الأٔل لٍ انًجُٗ ٔيذٖ 

للاِزّ يك انجٛئخ انًذٛؽخ ثم إَٓب رفٓش اخزلاي انٕـٍٛخ انزٙ رؤدٚٓب انٍشاوبد ٔانزٙ رمكغٓب 

ٔأٌ رزُبعت يك  انٕاجٓخ؛ ْٔزا ٚزأرٗ يٍ خلال َفبو انٍزذبد انزٙ رفٓشْب انٕاجٓخ ٔانزٙ لا ثذ

 ٔـٍٛخ ْزا انٍشان، أٔ يٍ خلال انًُبعٛت ٔرٍبٔرٓب .

 

 

 

 

 

 

 

 اى٘اخٖح اىشَاىٞح_اىغشتٞح:  2-6-1

 .اى٘اخٖح اىشَاىٞح_اىغشتٞح (:13-2شنو)

رمذ ْزِ انٕاجٓخ ْٙ انٕاجٓخ انشئٛغٛخ ٌٔٛٓب ٚفٓش انًذخم انشئٛغٙ نهًجُٗ . ٔانُبـش نٓزِ 

انٕاجٓخ ٚشٖ رمذد أَفًخ انٍزذبد انًغزخذيخ ْٔزا ثذٔسِ ٚمكظ اخزلاي انٕـٍٛخ انزٙ رذٕٚٓب 

و لٍ يغزٕٖ انشبسق انشئٛغٙ ٔرشكم الهٗ 04ٔرفش ٔاجٓخ انًزذً ٔرشرٍك ٌشاوبد انًجُٗ. 

انًجُٗ  جًبلٔيًب ٚضٚذ ٌٙ  انًششٔق دٛش رمًم كًصذ نهشٚبح انشًبنٛخ انىشثٛخ .يُغٕة ٌٙ 

 دٛش أظٍٗ لهٗ ْزِ انٕاجٓخ جًبلًا. الإِاط انذجشٚخ ٌٙ انًجُٗاعزخذاو 
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 اى٘اخٖح اىشَاىٞح_اىششقٞح:  2-6-2

 اى٘اخٖح اىشَاىٞح_اىششقٞح. (:14-2شنو)

يُبعٛت انؽٕاثُ ٔكزنك انزشاجك انذبصم كهًب اسرٍمُب اٌ انُبـش نٓزِ انٕاجٓخ ٚلادؿ اخزلاي 

 نلألهٗ ْٕٔ يب اظٍٗ لهٛٓب جًبلا .
 

ثبلإظبٌخ  ٌ الاخزلاي ٌٙ انكزم ٌٙ ْزِ انٕاجٓخ ٚذل لهٗ اخزلاي ٔـٍٛخ كم كزهخ لٍ الاخشٖ,ا

 إنٗ الإِاط انزٙ رفٓش ٌٛٓب  ثشكم يزُبوى ٔيزُبعُ نزجشص انجًبل انًمًبس٘ . 
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 اى٘اخٖح اىدْ٘تٞح_اىششقٞح:  2-6-3

 اى٘اخٖح اىدْ٘تٞح_اىششقٞح. (:15-2شنو)

 

إٌ انُبـش انٗ ْزِ انٕاجٓخ ٌئٌ رشاجك انؽٕاثُ ٌٛٓب أٔل يب ٚضٛش اَزجبّْ دٛش رى الزًبد    

ٌكشح انزشاجك ٌٙ انؽٕاثُ دٛش اٌ ْزا ٚعٍٙ انصٍخ انجًبنٛخ نهًجُٗ ٔانزشاجمبد اٚعب رأرٙ 

 انٕـٍٛٙ نكم ؼبثُ ٔكم جضء يٍ اجضاء انًجُٗ .دغت انٓذي 

 

انزّهٛذ٘ نهجُبء ٌٙ يُؽّزُب أ٘ نزًٛٛض انًجُٗ ثٍٛ أِشاَّ  ٔكزنك ٚزى يلادفخ الإِاط 

 دغت ٔـٍٛخ كم جضء ٌٙ انًجُٗ . ٔانٍزذبد ٌٙ انٕاجٓخ ٔاشكبنٓب ْٔٛئزٓب ٌٓٙ رأرٙ

 

 

 

 اى٘اخٖح اىدْ٘تٞح_اىغشتٞح:  2-6-4

 اى٘اخٖح اىدْ٘تٞح_اىغشتٞح. (:16-2شنو)
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 ٚفٓش ٌٙ ْزِ انٕاجٓخ انجشٔصاد انجبَجٛخ نهًجُٗ ، كًب رجشص انًفبْش انجًبنٛخ .

 

 

 

 

 

 ٗصف حشمح اىشٝاذ ٗاىشَس :    2-7  

           

 رذهٛم دشكخ انشٚبح:

 

ذؼرثش حشمح اىشٝاذ أحذ اىؼ٘اٍو اىشئٞسٞح اىَؤثشج ػيٚ اىَششٗع, تحٞث ذؼرثش حَلا ٍِ أحَاه اىَْشأج 

تالإظافح ىرأثٞشٕا ػيٚ ٍ٘اقغ اىفرحاخ ٗسؼرٖا ٗغٞش رىل, ىزىل ٝدة دساسح حشمح اىشٝاذ ىَا ىٖا ٍِ ذأثٞش 

 فٜ ذصٌَٞ اىَششٗع .

 

 رذهٛم انشًظ:

ساػح / ًٝ٘ , ٗٝخريف ٕزا ٍِ شٖش اىٚ آخش فثَْٞا  8.3ْٝح اىخيٞو ٝصو ٍؼذه الإشؼاع اىسْ٘ٛ فٜ ٍذ

 4.7ساػح /ًٝ٘ , ماُ أدّٚ ٍؼذه ىٔ  11.8ٝضداد ٍؼذه الإشؼاع اىشَسٜ فٜ شٖش ذَ٘ص ىٞصو اىٚ 

 (.2011) خٖاص الاحصاء اىفيسطْٜٞ  ساػح/ًٝ٘ فٜ شٖش ماُّ٘ أٗه .

 

ِ اىعشٗسٛ ذدْة اىشٝاذ غٞش اىَحثثح ٍِ ٍِ خلاه اىرحيٞو اىساتق ىحشمح اىشَس ٗاىشٝاذ فأّ ٍ

خلاه ػَو اىَؼاىداخ اىَْاسثح ماىحضاً اىشدشٛ أٗ اىرقيٞو ٍِ ػذد اىفرحاخ, أٗ اسرخذاٍٖا تأسي٘ب 

ٍؼِٞ, ٗمزىل اىرؼاٍو ٍغ حشمح اىشَس, حٞث ٝؤثش ملإَا فٜ ذحذٝذ ٍذاخو ىيَششٗع ٗفٜ ذشنٞو 

 اى٘اخٖاخ أٝعا, ٗفٜ ذ٘خٞٔ فشاغاخ اىَششٗع .

 

 اىع٘ظاء:

ْٕاك ٍصادس ػذٝذج ىيع٘ظاء ٍْٖا اىع٘ظاء اٟذٞح ٍِ اىش٘اسع ٗاىع٘ظاء اٟذٞح ٍِ ٍثاّٜ 

 اىَداٗسج,  ٗٝدة اىؼَو ػيٚ ذخفٞف ذيل اىع٘ظاء تؼَو ح٘اخض ٍِ اىشدش لاٍرصاص اىص٘خ.
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 ذحيٞو قطؼح الأسض اىَقرشحح (:17-2شنو)

 اىَصذس : اىثاحثراُ.

 



 

 

 الفصل الثانً 

 الىصف الوعواري 

 الوقدهت  2-1

 لوحت عاهت عن الوشروع . 2-2

 فكرة الوشروع . 2-3

 هىقع الوشروع . 2-4

 وصف الوساقط الأفقٍت للوبنى . 2-5

 وصف واجهاث الوبنى . 2-6

 وصف حركت الشوس والرٌاح  . 2-7

 

 

 

 

 

 

 

 



 

 

 الوقدهت :  2-1

انسٍُٛ انؼذٚذ يٍ انًؼبنى انخبسٚخٛت ٔالأثشٚت ٕٚجذ ػهٗ أسظُب انًؼؽبء ػهٗ يش  

انخٙ أدٛج الإَسبٌ ٔصُؼج نّ  انذعبسة, ٔنكٍ يغ يشٔس انضيٍ بذأث اٜثبس فٙ 

فهسؽٍٛ حفمذ ظهٓب ٔدٕٛٚخٓب ٔدخٗ ٔجٕدْب فٙ ظم انظٕاْش الاجخًبػٛت ٔانسٛبسٛت, 

ٛت نهسٛبدت ٔبٓذف إدٛبء انًؼبنى انخبسٚخٛت ٔالأثشٚت حى إجشاء دساست نًششٔع أكبدًٚ

 .ٔاٜثبس

كًب ْٕ يؼهٕو فئٌ لؽبع انسٛبدت ًُٕٚ بشكم يسخًش ٔٚذخبج إنٗ انكثٛش يٍ         

انمٕٖ انؼبيهت، فًٍ انًٓى أٌ حٕجذ يؤسست بٓزا انًسخٕٖ نخٕفش انخخصصبث انًخخهفت 

نٓزا انمؽبع سٕاء نهٕظبئف انًببششة انخٙ سخؼًم فٙ انمؽبع انسٛبدٙ بشكم يببشش أٔ 

ػبث الأخشٖ انخٙ سخًُٕ بًُٕ انمؽبع انسٛبدٙ، فبٕجٕد أكبدًٚٛت انسٛبدت ٔ فٙ انمؽب

  .اٜثبس سٛخٕفش يب ٚذخبجّ ْزا انمؽبع انذٕٛ٘ يٍ سكبئض

 

 : لوحت عاهت عن الوشروع 2-2



 ىقع العام للوبنى(:الو1-2الشكل )

 

 

 :فكرة الوشروع 2-3

انفكشة الأسبسٛت نهًششٔع ْٕ خهك َظبو يخًبسك ٔ يخكبيم ٚشبػ بٍٛ جًٛغ أجضاء 

انكهٛت يٍ خلال انفُبء انًشكض٘ انز٘ ٚجًغ بٍٛ جًٛغ انًببَٙ.  ٔلذ أخزث فكشة 

فهسؽُٛٛت  ؼشصِػهٗ حجشٚذ ٔ حى انؼًم انًششٔع  يٍ انخؽشٚض ٔانخشاد انفهسؽُٛٙ، 



نخأكٛذ الاحصبل بٍٛ , ٔرنك ِفس خؽٕغ انؽشصخؽٕغ انًبُٗ يٍ َ غاسخُببحشاثٛت ٔلذ حى 

ٔانؼًم ػهٗ ظشٔسة انذفبؾ ػهٗ انخشاد انفهسؽُٛٙ ،  ش ٔانًسخمبم انًبظٙ ٔانذبظ

 .يٍ انؽًس ٔانخٕٓٚذ

 

 التً تن استخداهها فً الوشروع ه( الطرز2-2شكل )

 هىقع الوشروع :  2-4

لؽؼت الأسض انًمخشدت فٙ جبم أبٕ سيبٌ فٙ يذُٚت انخهٛم ،ػهٗ انشبسع انشئٛسٙ حمغ  

فٕق  059-039ٔكزنك حمغ ػهٗ شبسع آخش ثبَٕ٘ ,ًٔٚش ببنًٕلغ خؽٕغ كُخٕس يٍ 

 دَٔى. 09سؽخ انبذش, ٔحبهغ يسبدت لؽؼت الأسض 

 

 

 الوقترحت(:  قطعت الأرض 3-2شكل )



.انًصذس : يخخبش انًسبدت, جبيؼت بٕنٛخكُك فهسؽٍٛ

 
 :  الشىارع الوحٍطت بقطعت الأرض الوقترحت(4-2) شكل

 انًصذس : يخخبش انًسبدت, جبيؼت بٕنٛخكُك فهسؽٍٛ. 

 

 قطعت الأرض الوقترحت :هوٍساث  

 ٗ شبسع سئٛسٙ, ٚؤد٘ إنٗ سٕٓنت انٕصٕل إنٛٓب.ٔلٕػٓب ػه .1

 يذُٚت انخهٛم ٔلشٚبت يٍ انمشٖ انجُٕبٛت.يٕلؼٓب انًخٕسػ فٙ  .0

يًب ٚسٓم ٔجٕد  ٔلٕػٓب ػهٗ انؽشٚك انًؤدٚت إنٗ جبيؼت بٕنٛخكُك فهسؽٍٛ, .3

     انٕصٕل إنٗ انًٕلغ. انًٕاصلاث ٔسٕٓنت

 ٔجٕد ػذد يٍ الأشجبس فٙ انًٕلغ, يًب ٚؼؽٙ انًٕلغ لًٛت جًبنٛت . .4

 انؽبٕغشافٛت يسخٕٚت َسبٛب. .5

 ثشٚت فٙ انًٕلغ.ٔجٕد انؼذٚذ يٍ انغشف الأ .6

 

 قطعت الأرض الوقترحت :هعٍقاث 

انبٛئت انًذٛؽت ببنًٕلغ ٔٔجٕد ػذد كبٛش يٍ انًببَٙ انسكُٛت انًذٛؽت ببنًٕلغ, يًب ٚؤد٘  -1

 إنٗ الإصػبج.

 يُسٕة لؽؼت الأسض يُخفط لهٛلا ػٍ يُسٕة انشبسع انشئٛسٙ. -0

 

الوناطق الوحٍطت بالوىقع



 طبىغرافٍت الأرض:



 وصف الوساقط الأفقٍت : 2-5
 















 

 

 :    الىاجهاثوصف  2-6 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 يظهر في هذه الىاجهة البروزات الجانبية للمبنى ، كما تبرز المظاهر الجمالية .

 

 

 

 

 

 وصف حركت الرٌاح والشوس :    2-7 

           

 حذهٛم دشكت انشٚبح:

 



 

 



 

 

 

 

 

Chapter 4 
 

Structural Analysis & Design 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Chapter 4 

Structural Analysis & Design 

 

 

  

 

Introduction 

Factored Loads 

Load Calculation 

Design Of Topping 

Design Of Rib (FF-R30) 

Design Of Beam (FF-B130) 

Design of Column  (C2-C3) 

Design of Stair 

Design of Isolated Footing  (F4) 

Design of Basement Wall 

Design of Shear Wall 

Design of Strip Footing 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 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 five types of slabs: One way solid slab, one way ribbed 

slab, two ribbed slab, flat slab, and waffle slab. They would be analyzed and designed by 

using finite element method of design, with aid of a computer program called "ATIR- Soft 

ware " to find the internal forces, deflections and moments for ribbed slabs and by using the 

previous program and Etabs, Safe,And programs to find the internal forces. 

 

 

 

 

 Factored loads: 

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

project members, is determined as follows:  

LLLDqu .6.1.2.1  . 

  



4-1 Design of Rib 11: 

  

 
                Fig(4-1):Moment Envelope (factored)   units:KN.m 
 
 

 
 

Fig(4.2): Rib 11 

 



 

Table ( 4.1) : Dead load calculation Topping                                                                                      

Compressive strength of concrete                                                                

                      
 

Yield strength of steel   ,                                                                                       

Live Load,LL=3 KN/m2                                                                                                                                                                                                                                                                     
                

 

 Minimum thickness (deflection requirements): 
There are two groups of ribs and beams  

The thickness of the one-way ribbed slab with drop beams can be obtained 

according to ACI code, table 9.5 (a). 

The maximum span length for one-end continuous (for ribs):   =640cm then 

     =
 

    
 

   

    
         

 
 

The maximum span length for both-ends continuous (for ribs):   =510cm then 

     =
 

  
 

   

  
        

 

 

The minimum ribbed slab thickness will be                                

Take slab thickness           >                                           

                 ( 27cm HOLLOW BLOCK +  8cm TOPPING )  

 

 

 

                                                                    
 

Material Quality Density 
KN/m3   

Tiles 23 

mortar 22 

Sand 17 

Reinforced Concrete 25 

Hollow Block 10 

Plaster 22 

Partitions  1.5KN/m2    

 

3



     

     

 4-2  Topping Design: 
 

Topping in One way ribbed slab 
can Be  
considered as a strip of 1 meter 
width and span of hollow block 
length with both end fixed in the 
ribs. 

Dead Load calculations: 
 

Dead Load from:  δ × γ × 1    KN/m     

Tiles   0.03×23  
223    

0.69     
Mortar 0.02 ×22           0.44 

Coarse Sand  0.07× 17   
×14       

1.19     

Topping 0.08×25   
×25        

2  
Interior Partitions 1.5     1.5    





5.82     

Live Load calculations:    3 ×1=3KN/m         

   
 

Total Factored Load:  𝑤𝑢                            

  Mu = 
    

    
 = 

           

   
          /m of strip width                                      

Ø       Strength condition, where   Ø                          for plain concrete 

       λ√    Sm       

where  Sm    for rectangular section of the slab: 

 

               Sm= 
    

 
=
         

 
=1066666.67mm³ 

           λ√    Sm    =  0.42*1*√    * 1066666.67  × 10_₆ = 2.45 KN.m   

   Ø                                        

                                                   

NO Reinforcement is required by analysis. According to ACI 10.5.4., provide      ASmin     

for   slabs  as shrinkage and temperature reinforcement. 

 



 ρ =0.0018 

  AS= ρbt =0.0018 * 1000 *80= 144mm²/m strip                       

Try bars Ø 8 with      AS =50.27mm²              
 

Bar number  n = 
  

  Ø   
 

   

     
= 2.87 

Take 3 Ø 8/m  with  AS=150.8 mm²/m strip  or   Ø 8 @ 300 mm in both direction 
step(s) is smallest of :  

1. 3h = 3×80 = 240 mm               control 

2. 450 mm 

3. S= 

380(
   

  
)            (

   
 
 
   

)          

                                

                                                                               
 

    S  ≤        (
   

  
)   = 300 (

   
 
 
   

)                 

 Take Ø 8   @  200mm   in both directions   S=200mm < Smax=240 mm           ok  

From practical consideration, the secondary reinforcement parallel to the ribs shall 
be placed in the slab and spaced at distances not more than half of the spacings 
between ribs (usually two bars upon each   40 cm   width block). 

                      
  

 

                                                      520mm =be 
 T= 80mm 

 
H= 350    

  

                                              bw=120 mm    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 Load Calculations for Rib 11: 
 

T= hf= 80 mm                      bw= 120 mm         be = 520 mm          h= 350 mm                                 
      

                                                                                                                                                                 

Dead Load calculations                                                                                                                            

Dead Load from: δ × γ × b          

Tiles 0.03*23*0.52= 0.359      

Mortar 0.02*22*0.52= 0.2288       

Coarse Sand 0.07*17*0.52= 0.619      

Topping 0.08*25*0.52= 1.04     

RC Rib 0.27*25*0.12= 0.81     

Hollow Block 0.27*10*0.4= 1.08     

Plaster 0.02*22*0.52= 0.2288     

Interior Partitions                    1.5*0.52= 0.78      

 5.146     

 of Rib (R 11) 

 
Live Load calculations:  
LL=3 * 0.52 = 1.56        

Dead Load /  rib: DL= 5.146                 

   Live Load /rib:  LL=1.56                      
 

 Design of Rib 11 for positive moments: 

 

1.Mu =+29.9KN.m                 

*Assume bar diameter Ø 14 for main positive reinforcement. 

d = h – cover –  dstrip–  
  

 
= 350 – 20 – 10 - 

  

 
 = 313 mm 

*Check if    a > hf       

Mnf = 0.85          (  
  

 
) 

= 0.85 * 30*520 *80 ( 1  
  

 
)       = 289.6 KN.m  

Mnf =289.6KN.m   
  

 Ø 
   

    

   
                        

 

  



 

*Design: 

Rn = 
  

    Ø 
 

        

            
           

M= 
   

         
 

   

       
        

  
 

 
 (  √  

     

  
) = 

 

     
 (  √  

             

   
) = 0.00157 

          0.00157 * 520 * 313 = 255.5mm² 

*Cheak for Asmin :   

ASmin = 0.25   
√   

  
  𝑤         

   

  
  𝑤   

ASmin            
√   

   
                     

ASmin     
   

   
                    -----Control 

                                    ----  OK  

                                             ----  OK 

*Cheak for strain (Tension-Controlled section-         ): 

a= 
     

           
= 

        

           
= 9.76 mm  

C      
 

 
                              

C = 
    

     
= 11.67 mm 

ε  = 0.003(
   

 
)   0.003(

         

     
)                ----  OK 

 

2.Mu =+10.8KN.m                 

*Assume bar diameter Ø 12 for main positive reinforcement: 

d = h – cover –  dstrip–  
  

 
= 350 – 20 – 10 - 

  

 
 = 314 mm 

 

*Check if    a > hf       

Mnf = 0.85    b     (  
  

 
) 

= 0.85 * 30*520 *80 ( 1  
  

 
)       = 290.7 KN.m  



Mnf =290.7KN.m   
  

 Ø 
   

    

   
                     

 *Design:   

Rn = 
  

    Ø 
 

        

            
           

M= 
   

         
 

   

       
        

  
 

 
 (  √  

     

  
) = 

 

     
 (  √  

             

   
) = 0.00056 

          0.00056 * 520 * 314 = 91.4mm² 

*Cheak for Asmin  

ASmin = 0.25   
√   

  
  𝑤         

   

  
  𝑤   

ASmin            
√   

   
                    

ASmin     
   

   
                         -----Control 

                                     

                                              ----  OK   

*Cheak for strain (Tension-Controlled section-         ): 

a= 
     

           
= 

        

           
= 4.97 mm  

C      
 

 
                              

C = 
    

     
= 5.95 mm 

ε  = 0.003(
   

 
)   0.003(

        

    
)    1            ----  OK 

Usually, no Reinforcement less than      can be used .So for other span with positive 

moment equal 8.6 KN.m, use        for rib span . 

            

 Design of Rib 11 for negative moments: 

 

1.Mu = -24.8KN.m                 

*Assume bar diameter Ø 14 for main negative reinforcement: 

d = h – cover –  dstrip–  
  

 
= 350 – 20 – 10 - 

  

 
 = 313 mm 

 



*Design: 

Rn = 
  

    Ø 
 

        

            
          

M= 
   

         
 

   

       
        

  
 

 
 (  √  

     

  
) = 

 

     
 (  √  

            

   
) = 0.00585 

          0.00585 * 120 * 313 = 219.86 mm² 

*Cheak for Asmin  

                                     ----  OK  

                                                      

*Cheak for strain (Tension-Controlled section-         ): 

a= 
     

           
= 

        

           
= 42.26 mm  

C      
 

 
                              

C = 
     

     
= 50.55mm 

   = 0.003(
   

 
)   0.003(

         

     
)     1            ----  OK 

 

2.Mu = -7.6KN.m                 

*Assume bar diameter Ø 12 for main negative reinforcement: 

d = h – cover –  dstrip–  
  

 
= 350 – 20 – 10 - 

  

 
 = 314 mm 

*Design: 

Rn = 
  

    Ø 
 

       

            
           

M= 
   

         
 

   

       
        

  
 

 
 (  √  

     

  
) = 

 

     
 (  √  

             

   
) = 0.00172 

          0.00172 * 120 * 314 = 64.81mm² 

 

 

 



*Cheek for Asmin  

ASmin = 0.25   
√   

  
            

   

  
      

ASmin            
√   

   
                    

ASmin     
   

   
                         -----Control 

                                      

                                              ----  OK  

 

*Cheak for strain (Tension-Controlled section-         ): 

a= 
     

           
= 

        

           
= 21.55 mm  

C      
 

 
                              

C = 
     

     
= 25.78 mm 

   = 0.003(
   

 
)   0.003(

         

     
)                  ----  OK 

 

 

 

 Design of Rib 11 for shear: 

 
Shear Envelope (factored)   units:KN          Fig(4-3) 

 
 
 
 
 
 



The maximum shear force at the distance d from the face of support Vu = 
26.9 KN . 
 Shear strength, Vc , provided by concrete for the ribs may be taken 10% 
greater than that for beams. This is mainly due to the interaction between 
the slab and the closely spaced ribs. 

Vn=
   

 
 

Vc = 1.1 * 
 

 
  √   bw d = 1.1 * 

 

 
  √   *120 *314 *10-³ = 37.84 KN 

                          

                              

Minimum Shear reinforcement is required expect for concrete joist 
construction . So, no shear reinforcement is provided . 

 

 

 

 

  



Design of Beam B G 1 :3  -4 

 

 

 

 

 

Fig(4.4): Beam B G 1 

 

 

 

 

  

 

 



 

Dead load from two way ribbed slab 

 

 

 

 

 

 

 

 

 

 

 

Table ( 4.3) : Dead load from two way ribbed slab 

DL=2.8/(0.52*0.52)=10.36  KN/m3       

LL=3  KN/m3   

Dead Load from Two Way Ribbed Slab on Beam=2×3.37×10.36=69.83 KN/m 

Live Load from Two Way Ribbed Slab on Beam=1×3.37×3=69.83 KN/m 

 

 

Dead Load from One  Ribbed Slab on Beam=5.146 KN/m 

Live Load from One Ribbed Slab on Beam=1.56 KN/m 

 

 

Calculation Parts of Flight 

22*0.03*0.52*0.52 = 0.178 KN Tiles 

22*0.02*0.52*0.52 = 0.119KN Mortar 

16*0.07*0.52*0.52 = 0.303 KN Sand 

25*0.08*0.52*0.52 = 0.541 KN Topping 

25*0.27*0.12*(0.52+0.4) = 0.745 KN Rib 

9*0.27*0.4*0.4 = 0.389 KN Block 

22*0.02*0.52*0.52 = 0.119 KN Plaster 

2.80 KN Sum  



 

 

 

Dead load of Beam: 

 

 

W(KN/m) Material 

22×0.03×0.8=0.528 Tiles 

22×0.02×0.8=0352 Mortar 

16×0.07×0.8=0.896 Sand 

22×0.02×(0.8+0.3)=0.484 Plaster 

1.5×0.8=1.2 Partitions 1.5KN/m2 

3.46 Total Dead Load ,KN 

Table ( 4.4) : Dead load of Beam 

 

 

Service DD upon the Beam=3.46+0.8×0.5×25=13.46 KN/m 

Service LL upon the Beam=3×0.8=2.4 KN/m 

 

:Moment Envelope (factored)   units:KN.m   Fig(4-5) 

 

 

 

 



 Design of Positive Moment : 

MAX. Positive Moment=108 KN.m 

mmd

cmhcmbw

5.4375.121040500

50,80




 

Mu= 108 KN .m 

Mn= 


Mu
= 

9.0

108
 = 120 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 

2

min 7.1166 mmAs   

Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

120
 = 0.784 Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 784.0)(5.16(2
1 ) = 0.001896

 

A req = ρ * b * d = 0.001896*800 * 437.5 = 663.72 mm² 

663.72 2mm < 2

min 7.1166 mmAs   

A min = As  

Use 3 Ф 25>> # of bar = 
491

7.1166
 = 3 



Then we select 3 bars  Ф25 262.1472491*3 mmprovidedAs   

Check for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.0033.0

003.0
27.36

27.365.437

27.36
836.0

32.30

836.0)8230(007.085.0

)28(007.085.0

32.30

*800*30*85.0420*62.1472

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   

)16.155.437(*420*7.1166*9.0*  Mn =186.25>108  singly reinforcement 

Check for spacing between the bar 

 

S = 
2

25*310*240*2800 
 

S = 332.5 mm     ≥ 25 mm  

 

 Design of Positive Moment : 

MAX. Positive Moment=415.8 KN.m 

mmd

cmhcmbw

5.4375.121040500

50,80




 

Mu= 415.8KN .m 

Mn= 


Mu
= 

9.0

8.415
 = 462 KN .m 



 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 

2

min 7.1166 mmAs   

Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

462
 = 3.02Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 02.3)(5.16(2
1 ) = 0.007677

 

A req = ρ * b * d = 0.007677*800 * 437.5 = 2686.95 mm² 

2686.95 2mm > 2

min 7.1166 mmAs   

Use 6 Ф 25>> # of bar = 
491

22.2945
 = 6 

Then we select 6 bars  Ф25 222.2945491*6 mmprovidedAs 
 

 

Check for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 



005.0015.0

003.0
5.72

5.725.437

5.72
836.0

6.60

836.0)8230(007.085.0

)28(007.085.0

6.60

*800*30*85.0420*22.2945

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   

)3.305.437(*420*22.2945*9.0*  Mn =453.33>415.8 ….. singly reinforcement 

 

Check for spacing between the bar 

 

S = 
5

25*610*240*2800 
 

S = 110 mm     ≥ 25 mm  

 

MAX. Positive Moment=259.2 KN.m 

mmd

cmhcmbw

5.4375.121040500

50,80




 

Mu= 259.2 KN .m 

Mn= 


Mu
= 

9.0

2.259
 = 288 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 



2

min 7.1166 mmAs   

Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

288
 = 1.88 Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 88.1)(5.16(2
1 ) = 0.00465

 

A req = ρ * b * d = 0.00465*800 * 437.5 = 1629.23 mm² 

1629.23 2mm > 2

min 7.1166 mmAs   

Use 4 Ф 25>> # of bar = 
491

23.1929
 = 4 

Then we select 4 bars  Ф25 25.1963491*4 mmprovidedAs   

Check for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.0024.0

003.0
36.48

36.485.437

36.48
836.0

42.40

836.0)8230(007.085.0

)28(007.085.0

42.40

*800*30*85.0420*5.1963

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   



)21.205.437(*420*5.1963*9.0*  Mn =309.72 >259.2   singly reinforcement 

Check for spacing between the bar 

 

S = 
3

25*410*240*2800 
 

S = 200 mm     ≥ 25 mm  

 

MAX. Positive Moment=299.3 KN.m 

mmd

cmhcmbw

5.4375.121040500

50,80




 

Mu= 299.3KN .m 

Mn= 


Mu
= 

9.0

3.299
 = 332.56 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 

2

min 7.1166 mmAs   

Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

56,332
 = 2.17 Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 17.2)(5.16(2
1 ) = 0.00541

 



A req = ρ * b * d = 0.00541*800 * 437.5 = 1894.42 mm² 

1894.42 2mm > 2

min 7.1166 mmAs   

Use 4 Ф 25>> # of bar = 
491

41.1894
 = 4 

Then we select 4 bars  Ф25 25.1963491*4 mmprovidedAs   

 

Check for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.0024.0

003.0
36.48

36.485.437

36.48
836.0

42.40

836.0)8230(007.085.0

)28(007.085.0

42.40

*800*30*85.0420*5.1963

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   

)21.205.437(*420*5.1963*9.0*  Mn =309.72 >259.2   singly reinforcement 

 

Check for spacing between the bar 

 

S = 
3

25*410*240*2800 
 

S = 200 mm     ≥ 25 mm  

 

 

 



 

 

 

 Design of  Negative Moment : 

MAX. Negative  Moment=442.9 KN.m 

mmd

cmhcmbw

5.437

50,80




 

Mu= 442.9KN .m 

Mn= 


Mu
= 

9.0

9.442
 = 492.11 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 

2

min 7.1166 mmAs   

Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

11.492
 = 3.21Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 21.3)(5.16(2
1 ) = 0.008197

 

A req = ρ * b * d = 0.008197*800 * 437.5 = 2868.95 mm² 

2868.95 2mm > 2

min 7.1166 mmAs   



Use 6 Ф 25>> # of bar = 
491

22.2945
 = 6 

Then we select 6 bars  Ф2, 222.2945491*6 mmprovidedAs   

Check  for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.0015.0

003.0
5.72

5.725.437

5.72
836.0

6.60

836.0)8230(007.085.0

)28(007.085.0

6.60

*800*30*85.0420*22.2945

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   

)3.305.437(*420*22.2945*9.0*  Mn =453.33>442.9  singly reinforcement 

Check for spacing between the bar 

 

S = 
5

25*610*240*2800 
 

S = 110 mm     ≥ 25 mm  

 

MAX. Negative  Moment=249 KN.m 

mmd

cmhcmbw

5.437

50,80




 

Mu= 249 KN .m 

Mn= 


Mu
= 

9.0

249
 = 276.67 KN .m 



 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 

2

min 7.1166 mmAs   

Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

67.276
 = 1.81Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 81.1)(5.16(2
1 ) = 0.00447

 

A req = ρ * b * d = 0.00447*800 * 437.5 = 1563.27 mm² 

1563.27 2mm > 2

min 7.1166 mmAs   

Use 4 Ф 25>> # of bar = 
491

27.1563
 = 4 

Then we select 4 bars  Ф25 25.1963491*4 mmprovidedAs   

 

Check  for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 



005.0024.0

003.0
36.48

36.485.437

36.48
836.0

42.40

836.0)8230(007.085.0

)28(007.085.0

42.40

*800*30*85.0420*5.1963

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   

)21.205.437(*420*5.1963*9.0*  Mn =309.71>249  singly reinforcement 

Check for spacing between the bar 

 

S = 
3

25*410*240*2800 
 

S =200 mm     ≥ 25 mm  

 

MAX. Negative  Moment=216.5 KN.m 

mmd

cmhcmbw

5.437

50,80




 

Mu= 216.5 KN .m 

Mn= 


Mu
= 

9.0

5.216
 = 240.56 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.437800

420

4.1
5.437800

4204

30
min As  

22

min 7.11661.1141 mmmmAs  ………….the larger is control 

2

min 7.1166 mmAs   



Rn = 
2*db

Mn
 

Rn = 
2

5.437*800

56.240
 = 1.57Mpa 

m  = 
'*85.0 fc

fy
 = 

30*85.0

420
= 16.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.16

1
(1 - 

420

) 57.1)(5.16(2
1 ) = 0.00386

 

A req = ρ * b * d = 0.00386*800 * 437.5 = 1352.25 mm² 

1352.25 2mm > 2

min 7.1166 mmAs   

Use 3 Ф 25>> # of bar = 
491

25.1352
 = 3 

Then we select 3 bars  Ф25 262.1472491*3 mmprovidedAs   

Check  for  yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.0033.0

003.0
27.36

27.365.437

27.36
836.0

32.30

836.0)8230(007.085.0

)28(007.085.0

32.30

*800*30*85.0420*62.1472

1

1

1


















s

s

mm
a

x

cf

mma

a











 

)
2

(****
a

dfyAsMn   

)16.155.437(*420*62.1472*9.0*  Mn =235.095>216.5  singly reinforcement 



Check for spacing between the bar 

 

S = 
2

25*310*240*2800 
 

S =312.5 mm     ≥ 25 mm  

 

 

 

 

 

 

 Design of shear  

 

 

Shear Envelope (factored)   units:KN Fig(4-6) 

 

Vu,max=514 KN 

d= 500-40-10-12.5=437.5mm 

Vc = 
6

'fc
bw * d 

Vc=  
6

30
*800 *437.5*10

-3
=319.5 KN

 

=  0.75 * 319.5 = 239.63KN >Vu,max=514 KN 



ФVs,min=0.75 (
16

1
) 'fc  * bw * d =0.75 (

16

1
) 30  * 800 * 437.5=89. 9KN        -control- 

ФVs,min =0.75 (
3

1
)* bw * d =0.75 (

3

1
)* 800 * 437.5=87.5kN     

Ф Vc+ ФVs,min=329.53 KN > Vu,max 

ФV
~
s =0.75(

3

1
)*bw * d=0.75 (

3

1
)* 30 * 800 * 437.5=479.26kN    

 Ф Vc + ФV
~
s=239.63+479.26=718.89 KN <Vu,max=514 KN 

-Stirrups are required- 

Use 4 leg φ10 

Av=  1        

V
~
s =

      

    
      1    

dfy

Vs

s

Av

*
  

Sreq=
               

          
          

 

 
  1       ,, S= 7.5 cm 

 

  



 

 

 

4.7 Design Two Way Ribbed Slab 

 Determination of Thickness for Two Way Ribbed Slab: 

  

 

Assume H =35cm 

Ib1 
       

  
 =357291.66 cm4 

Ib2 
      

  
 =285833.3 cm4 

Ib3 
        

  
=337291.66 cm4  

Ib4 
      

  
 =285833.3 cm4 

Yc= 
               

          
 =10.81 cm  

Ir 
         

 
 

        

 
 

         

 
 =78219.6 cm4 

Is1 
         

   

 
    

  
 = 571604.77 cm4 

Is2 
         

   

 
    

  
 =  563331.54 cm4 

Is3 
         

   

 
     

  
 = 601689.23 cm4 

Is4 
         

   

 
     

  
 = 593416 cm4 

α
1 

        

         
 = 0.51 



α
2 

          

         
 = 0.59 

α
3 

         

      
 0.57 

α
4 

         

         
 = 0.48 

α
fm 

                    

 
 = 0.538 >0.2 

β =
 

    
 =1.02 

hmin= 
          (

   

    
) 

                     
 =174.9 mm  

h= 35 cm > hmin=17.49cm 

 

  

 Load Calculation:  

 

 

 

 

 

 

 

 

 

Table ( 4.3) : Dead load from two way ribbed slab 

Calculation Parts of Flight 

22*0.03*0.52*0.52 = 0.178 KN Tiles 

22*0.02*0.52*0.52 = 0.119KN Mortar 

16*0.07*0.52*0.52 = 0.303 KN Sand 

25*0.08*0.52*0.52 = 0.541 KN Topping 

25*0.27*0.12*(0.52+0.4) = 0.745 KN Rib 

9*0.27*0.4*0.4 = 0.389 KN Block 

22*0.02*0.52*0.52 = 0.119 KN Plaster 

2.80 KN Sum  



Dead Load of slab: 

DL = 
    

         
 =10.36 KN/m2 

WD =1.2*10.36 =12.432 KN/m2 

LL=3  KN/m2 

WL =1.6*3=4.8 KN/m2 

W = 12.432+4.8 =17.232 KN/ m2 

 Moments Calculations: 

From tables use Case (9 ):  

Ca. neg = 0.0626  , ,  Cb. neg = 0.0314 

  Ma,neg = Ca,neg  Wu   ( La)
2
 = 0.0626 17.232  (5.89)

2
  0.52= 20.1 KN 

.m /  rib. 

  Mb,neg = Cb,neg  Wu   ( Lb)
2
 = 0.0314 17.232  (6)

2
  0.52= 10.13 KN 

.m /  rib. 

Ca+,dL =0.0234  , ,  Cb+,dL =0.019 

M+
a,d = Ca,dl  Wud   ( La)

2
 = 0.0234 12.432  (5.89)

2
  0.52= 5.25 KN .m 

/  rib. 

M+
b,d = Cb,dl  Wud   ( Lb)

2
 = 0.019 12.432  (6)

2
  0.52= 4.42 KN .m /  

rib. 

Ca+,LL =0.031  , ,  Cb+,LL =0.027 

M+
a,L = Ca,ll   Wul  ( La )

2
  = 0.031  4.8  (5.89)

2
  0.52= 2.68 KN 

.m /  rib. 



 

M+
b,L = Cb,ll   Wul  ( Lb )

2
  = 0.027  4.8  (6)

2
  0.52= 2.43 KN .m 

/  rib. 
Ma positive = 5.25 + 2.68= 7.93KN .m / rib. 
 
 

Mb positive = 4.42+2.43 = 6.85KN .m / rib. 

 
 

Negative moment at discontinuous edges = 1/3 

positive.  

Mb neg = (1/3)  6.85 = 2.28 KN.m / rib. 

 Design of positive moments: 

Design of Positive Moment :- (Ma=7.39KN.m) 

 

Assume bar diameter ø 14 for main positive reinforcement 

d =h- cover - dstirrups 
  

 
          

  

 
  1    

Rn 
  

    
 

    ×   

   ×   ×    
   1     

m 
  

      
  

   

    ×  
      

ρ 
 

 
(1  √1  

      

   
)  

 

    
(1  √1  

 ×    ×    

   
)           

As, req = ρ.b.d = 0.000382×520×315= 62.65 mm2 

 

Check for As min:- 

A s min = ))((
)(4

dbw
fy

cf 
ACI-318 (10.5.1) 

A s min = 222.110)315)(120(
)420(4

24
mm  



A s min = ))((
)(

4.1
dbw

fy
 

A s min = 2126)315)(120(
420

4.1
mm …..controls 

Asreq = 62.65mm2 <Asmin= 126 mm2
….OK 

Use 2 ø10, As, provided= 157.08 mm2>As, required= 126mm2…  Ok 

 

Check for strain:- 

a =
     

        
  

      ×   

    ×   ×  
         

x 
 

  
 

    

    
        

        (
   

 
)       (

 1      

    
)    1                           

 

Design of Positive Moment:- (Mb=6.85KN.m) 

 

d =h- cover - dstirrups 
  

 
          

  

 
  1     

Rn 
  

    
 

    ×   

   ×   ×    
   1      

m 
  

      
  

   

    ×  
      

ρ 
 

 
(1  √1  

      

   
)  

 

    
(1  √1  

 ×    ×     

   
)           

As, req = ρ.b.d = 0.000354 ×520×315 = 57.99 mm2 

 

 



Check for As min:- 

A s min = ))((
)(4

dbw
fy

cf 
ACI-318 (10.5.1) 

A s min = 222.110)315)(120(
)420(4

24
mm  

A s min = ))((
)(

4.1
dbw

fy
 

A s min = 2126)315)(120(
420

4.1
mm …..controls 

Asreq = 57.99mm2 <Asmin= 126 mm2 …..OK 

Use 2 ø10, As, provided= 157.08 mm2>As, required= 126mm2…  Ok 

 

Check for strain:- 

a =
     

        
  

      ×   

    ×   ×  
         

x 
 

  
 

    

    
        

        (
   

 
)       (

 1      

    
)    1                           

 

 Design of negative moments: 

 

Design of Negative Moment :- (Ma=-20.1KN.m) 

 

 

Assume bar diameter ø 12 for negative reinforcement 

d =h- cover - dstirrups 
  

 
          

  

 
  1     



Rn 
  

    
 

    ×   

   ×   ×    
 1        

m 
  

      
  

   

    ×  
      

 

ρ 
 

 
(1  √1  

      

   
)  

 

    
(1  √1  

 ×    ×    

   
)         

As, req = ρ.b.d = 0.0047 ×120×316 =178.22 mm2 

 

Check for As min:- 

A s min = ))((
)(4

dbw
fy

cf 
ACI-318 (10.5.1) 

A s min = 25.110)316)(120(
)420(4

24
mm  

A s min = ))((
)(

4.1
dbw

fy
 

A s min = 24.126)316)(120(
420

4.1
mm ….controls 

Asreq = 178.22 > Asmin= 126.4mm2 ….OK 

Use 2 ø12, As, provided= 226.2 mm2>As, required= 178.22mm2…  Ok 

 

Check for strain:- 

a =
     

        
  

     ×   

    ×   ×  
     1    

x 
 

  
 

     

    
          

        (
   

 
)       (

 1       

     
)     1                           



 

 Design of Negative Moment :- 

 (Mb=-10.13KN.m) 

 

Assume bar diameter ø 12 for negative reinforcement 

d =h- cover - dstirrups 
  

 
          

  

 
  1     

Rn 
  

    
 

     ×   

   ×   ×    
          

m 
  

      
  

   

    ×  
      

ρ 
 

 
(1  √1  

      

   
)  

 

    
(1  √1  

 ×    ×    

   
)          

As, req = ρ.b.d = 0.00229 ×120×316 = 86.92 mm2 

 

Check for As min:- 

A s min = ))((
)(4

dbw
fy

cf 
ACI-318 (10.5.1) 

A s min = 257.110)316)(120(
)420(4

24
mm  

A s min = ))((
)(

4.1
dbw

fy
 

A s min = 24.126)316)(120(
420

4.1
mm ….controls 

Asreq = 86.92 < Asmin= 126.4mm2 …..OK 

Use 2 ø12, As, provided= 226.2 mm2>As, required= 126.4mm2…  Ok 

 



 

Check for strain:- 

a =
     

        
  

     ×   

    ×   ×  
     1    

x 
 

  
 

     

    
          

        (
   

 
)       (

 1       

     
)     1                           

 

 

 Design of shear for rib: 

 

Maximum shear coefficient in short direction as in case (9) Wa @ m =0.98 

Wa = 0.686 

The total load on the panel =5.89*6*17.232= 608.98 KN 

The load per rib at the face of long beam =0.686*608.98*0.52/(2*6)= 18.1 KN 

Wb = 0.306 

The total load on the panel =5.89*6*17.232= 608.98 KN 

The load / rib at the face of long beam =0.306*608.98*0.52/(2*5.89) = 8.23KN  

Vud = Vuface - Wu*bf*d = 18.1 – 17.232*0.52*0.316= 15.27 KN 

The shear strength of one rib: 

Vc =
   

 
√  

     
   

 
√   × 1  ×  1 × 1             

øVc =0.75×34.05 =25.54KN 

0.5 ø Vc =0.5×25.54=12.77KN 

0.5 ø Vc< Vud< ø Vc 

12.77<15.27<25.54 



Minimum shear reinforcement is required except for joist construction. 

Vud = 17.232*0.52*(3.8 - 0.316) = 31.3 KN 

øVc =25.54 < Vud =31.3KN 

Ф Vsmin≥ 0.75 (
3

1
) * bw * d =0 .75* (

3

1
)*120*316*10-3 = 9.48 KN ….Controls 

Ф Vsmin   ≥ 0.75 (
16

'fc
) * bw * d = 0.75*(

16

24 ) * 120* 316*10-3 = 8.7KN  

Ф (Vc+ Vsmin)= 35.021>Vu= 31.3 > ФVc = 25.54 

     
 

 
'fc  b     = 61.9 KN 

    
  

 
    = 12.92 KN 

Vsmin =11.4 <Vs =12.92 < Vs’ =55.85 ………Case IV 

Use 2 leg Φ 8 

  

       =100 mm2 

 

      

 
  

   

    
      

 

   
      

   
      

S=926.5mm 

       
 

 
 

   

 
  1                                        

 

Use 4 leg Φ 8 @125 mm 



4.7 Design of column (C36)  

 

 

Fig.(37) :Place Of Column (C36) within the second basement floor. 

 

Load Calculation for Column 

 

Column Column Dimensions 'fc  fy  

Col. C36 60cm* 45cm 24Mpa               420Mpa 

 

 

 

 

 



 Load Calculation: 

 

 

 

mma

a

aAg

mmAg

AgAgAg

fyAstAstAgfcPu

gUse

KNPu

3.222

600/76.133389

*600

  .76.133389

420*02.0)02.0(*24*85.0*8.0*65.010*6.1941

)()('*85.0*8.0*65.0

%2

6.1941

2

3



















 

 

   150000mm² = Ag with 250600 Use mm  

 

Pu(KN) g  providedAg,  a( mm ) Ag ,required 

1941.6 0.02 150000 2mm  222.3 76.133389 2mm  

 

 

 Selecting longitudinal bars: 

 

 
2

3

6.8737

400*)150000(*24*85.0*8.0*65.010*6.9411

)()('*85.0*8.0*65.0

mmAst

AstAst

fyAstAstAgfcPu







 

Take  18Ф 25 As,provided = 8834.4
2mm < As,req = 8737.6 

2mm  

g  = 
Ag

Ast

 = 017.0
525000

4.8834
  

 

 

 

 

Ф requiredAst,  g  

0.65 8737.6 2mm  017.0  

 



 Design of Ties: 

- Use ties Ф10 with spacing of ties shall not exceed the smallest of 

1. 48 * ds = 48 * 10 = 480mm 

2. 16 * db = 16 * 25 = 400 mm - control 

3. the least dimension of the column = 700 mm 

Use ties Ф10 @ 200mm 

 

ds(mm) db(mm) S(mm)  

Ф10 Ф25       200 

 

 Check for code requirements: 

1. Clear Spacing =
5

25*62*102*40750 
=100 mm > 

40mm>1.5db=1.5*25=37.5mm  - OK 

2. 0.01< g  = 0.017 <0.08  - OK 

3. Number of bars 18>4 for rectangular section – OK 

4. Minimum tie diameter ds =Ф10 for db = Ф25 bars – OK 

5. Arrangement of ties 100 mm<150mm – OK 

 

 

Clear Spacing No. of bars g  ds (mm) db (mm) 

100  mm 18 0.017 Ф10 Ф25 

 

 Check Slenderness Effect: 

 

Lu: Actual unsupported (un braced) length.  

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

R: radius of gyration = 0.3 h =  

Lu = 3.5 m  

M1/M2 =1   (Braced frame with M,min) 

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

1
1234  ACI

M

M

r

klu

I

A



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

be taken as 1.0. 

......402255.15
750.0*3.0

5.3*1

)2.12.10(...............4022
2

1
1234





r

klu

ACI
M

M

r

klu

…..short column.

 

 

Short column in both direction 

 

Lu (m) M1/M2 K 

r

klu
 

3.5 1.0 1.0 15.55 

 

Fig. (38):Section of Column (C2) 
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خامسال الفصــــــــــــــل  

 

 النتائج والتوصيات

 

 

 

مقذمة. 5-1  

 النتائج. 5-2

 .لتوصيات 5-3

 .والمراجعالمصادر  5-4

 

 

 

 

 

 

 

 

 

 

 

5 



لخامسالفصل ا  النتائج والتوصيات   

07 
 

 مقذمةال5-1

لي  رههإبري هر  صيتهيمٕيله لمخاى يمثهحي ههههههه،طيُ هليّه لثيٕيوهطيهه  هههإ لحصيُ هلىيّهططاايمثهطرمم ٔيتهح خ ي ههههههه لمشيوَ هحي ههفيٓهٌي  ههه

 .لم ىّهحجم ْهصثىٓهفٓهبى ةهبٕههورٕ هه لشمطىت لإوشمئٕته لمطاامثه لمرمم ٔتهَ لمطاامثه

مٕيلهطايُ ثهههلجهَٔ ي  هٌي  ه لخ ؤيوهايو م ههههه،ل  ره لمطاامثه لاوشمئٕتهبشيث هط صي هَرقٕيوهََ ليسهلخضيٍٕ هلمىٕيته ل ىيم هههههههإَح ه

 وشمئٕتهلىم ىّ. لخصمٕ ه لمرمم ٔتهَ لإ

 

 النتائج5-2

ه

 لط يوةهَ لمروفيتههههطيخك ه .هٔجبهلىّهك هطملبهأَهطصم هإوشمئٓهأنهٔثُنهقمر   هلىّه لخصمٕ هبشث هٔ َْه خّهٔضخإله1

  ل و طجه لخصمٕمٕته لمحُص ت.ههصخط    فٓه

،ه لرُ ط ه لا ٕرٕته لمحٕايتهبيملم ىّهَط ٕريته لمُقيلهَحيالٕوه ل يُِه لا ٕرٕيتههههههههلخ م  لا.هطهه لرُ ط ه لخٓهٔجبهأط ٌمهبرٕهه2

هلىّه لمُقل.

هّ.هطههأٌ هطاُ ثه لخصمٕ ه لإوشمئٓ،هكٕ ٕته لوبطهبٕهه لرىمصوه لإوشمئٕته لمطخى تهطههطك ه لىظوةه لشيمُلٕتهه3 هَطيهههلىم ىي

ه.هلخ م  لال هحجزئتهٌ يه لرىمصوهلخصمٕمٍمهبشث هطى ورهَطروفتهكٕ ٕته لخصمٕ ،هطلهأط ه لظوَفه لمحٕاتهبملم ىّهبرٕهه

300KN/m.ه ل ٕمته لطمصتهب ُةهححم ه لخوبتهٌٓه4
2

ه.ه

كميمهحي هههه، لر ي  ثهوظيو  هلا ٕريتهَايث ه لمىشياهههههكيٕيوهطيههههفيٓههه(Ribbed Slab) لم وغيتههوظيم هل ي  ثهههصيخط   ه .هل  هح ه5

وظو  هلثُوٍمهأكيوهفملىٕتهطههل   ثه  لصمبهفٓههفٓهطىمطوهبٕجه ل  ج، Solid Slab)) لمصمختههةر   لوظم ههصخط    

هححم هَط مَطته   مم ه لموكزة.

ه- لمضخط طت:بو طجه لحمصُبه.6

 -ٌَٓ: لمشوَ هٌ  هفٓههصخط طٍم ٌىم هل ةهبو طجه مصُبهح ههههههه

a.  AUTOCAD (2007+2015):-هذلكهلرم ه لوصُطمثه لم صىتهلىرىمصوه لإوشمئٕت.هَه

b. ATIR:-لىرىمصوه لإوشمئٕت. لإوشمئٓههصمٕ َ لخهلىخحىٕ ه 

c. Microsoft Office XPه ه لىصُصهَ لخىضٕوهَإطو جههصخط  طً هح ه-: فٓهأيز  هططخى تهطهه لمشوَ هطي هكخمبت

 .ل  ره لج  َ ه لمو ف تهلىخصمٕ إَه، لمشوَ 

ه

ه لمضخط طتهفٓهٌ  ه لمشوَ هكموجهطههكُره   مم ه   روٓ..ه   مم ه لحٕته7

.هطهه لص مثه لخٓهٔجبهأنهٔخصفهبٍمه لمصم ،هص ته لحشه لٍى صٓه لخٓهٔ ُ هطههطكلٍيمهبخجيمَأهأٔيتهطشيثىتهطمثيههأنهههههه8

 .حرخولًهفٓه لمشوَ هَبشث هط ىلهَط  َس
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ه،فٍمىمهلا ٕرته لمشم ٔله لإوشمئٕتهبث هطمهفٍٕمهطههح مصٕ هَححملٕ هَحصمطٕ ل  هكمنهلٍ  ه لمشوَ هرَ هك ٕوهفٓهحُصٕلهَحرمٕوه

هطخٕم لا ٕثهوُرهٌىمهـهطههطك هٌ يه لخجوبتهـهأنهو   هطجمُلتهطهه لخُصٕمث،هواط هبانهحرُرهبمل مئ ةهَ لىصسهلمههٔطاطه

ه.إوشمئٓطشم ٔلهذ ثهطمبله

ه

طُ ره ل ىم هطلهحح ٔ ه لىظم ه لإوشمئٓهه طخٕم ف ٓه ل   ٔت،هٔجبهأنهٔخ هحىضٕوهَحجٍٕزهكمفته لمطاامثه لمرمم ٔت،هبحٕثهٔخ هه

 هح ؤوهيُٕح ىٓهَلاب هفٓهٌ يه لمو ىتهطههحُفوهطرىُطمثهامطىتهلهه لمُقلهَحوبخًهَقُةهححم هحوبته لمُقل،هطههطكه،لىم ىّ

هخ هحح ٔ هطُ قله لج   نه لحمطىتهَ  لم ةهبملخُ فوهَ لخىضٕوه لخم هطله ل ؤوه لٍى صٓه لمرمم ْ،هبر هذلكهٔتطمصهبخىكه لمىا 

هبحٕثهحثُنه ه لمضىحت، ه لطوصموٕت ه لج   ن هطه هطمثه هق   هأك و هلىّ ه لحصُ  ه لمو ىت هٌ ي هفٓ ه لمٍى سه لإوشمئٓ َٔحمَ 

فٕممهبر هفٓهط مَطتهأ مم ه لزلاأ هَغٕوٌمهطهه ل ُِهه  طٍمصخط طُألتهبشث هطىخظ هأَها ًهطىخظ هفٓهكمفتهأوحم ه لم ىّ؛هلٕخ ه

  ف ٕت.

 المصادروالمراجع5-4

 

1. American Concrete Institute (A.C.I), Building code Requirement for structural concrete (ACI-

318M-08). 
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ه
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