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 :المقدمة  ( 1-1) 

ذقرثس اٌرعازج ِٓ أظّٝ اٌّٙٓ اٌرٟ اترىس٘ا ا٦ٔعاْ ٚذىاد ذىْٛ أفضٍٙا ٚأّ٘ٙا ٔؾساً ٌّاا  

ذعاُ٘ تٗ ِآ ذٍث١اح اؼر١اظااخ ا٤صاكاف وافاٗ ِآ ِؤواً ٚ ٍِاثط ٚ وافاح اٌضاسٚز٠اخ           

فثدْٚ اٌرعازج ٌّاخ ذثاادي إٌااض اٌعاٍـ ٚ اٌكادِاخ ؼ١اس ؽٙاسخ اٌرعاازج ِٕار         . ا٤خسٜ

فااَ ؼ١اس وأاد لاد٠ّا فثاازج فآ ذثاادي         150000ح ذمدز تؤٔٙا ِٓ ؼاٛاٌٟ  ِعافاخ ع٠ٍٛ

ٌٍعٍـ ٌٚىٓ واْ ٕ٘ان اٌقد٠د ِٓ اٌّشاوً فٟ ٘را اٌشىً ِٓ اٌرعازج ٌرٌه تادأ اٌثؽاس   

 ٚ اٌرغ٠ٛس فٍٝ اٌرعازج فٍٝ فدج ِساؼً.  

ٌّٚا واْ ا٦ٔعاْ ٠ّصً أغٍاٝ ل١ّاح خٍمٙاا ال فٍاٝ ا٤زخ ٚظاكس٘ا ٌاٗ فماد تااخ ِآ          

ود أْ فمً ٚذفى١س ٘را ا٦ٔعاْ ٚظ٩ِح تدٔٗ  ٚٔفعٗ ذقد ِآ أ٘اُ واسٚز٠اخ ؼ١اذاٗ     اٌّؤ

ٚوسٚز٠اخ اظرّساز إفّازٖ ٌٙرا اٌىْٛ، ٌرا فمد دأب ا٦ٔعاْ ِٕر ا٤شي فٍٝ ذغا٠ٛس اٌرعاازج   

ؼرٝ ٚصً اٌرغٛز ِعاركدِا واً ٚظاااً اٌقٍاُ ٚوااْ ا٦ٔعااْ ِٕار اٌمادَ ٠عاقٝ إٌاٝ           

رٝ ٚصد إٌٝ اٌث١ـ فٟ ِٕغماٗ ٚاؼادج ِٚآ شاُ اٌرعاازج      اٌر١ع١س ٚاٌرغٛز ِٓ ؼ١ٓ ٢خس,ؼ

 ا٨ٌىرس١ٔٚح ؼد٠صا.

ؼ١س ٠رضّٓ اٌّشسٚؿ ذص١ُّ إٌؾاَ ا٦ٔشااٟ ٌّعّـ ذعازٞ ٠رىْٛ ِآ ذعا٠ٛٗ ظاصأ٠ٓ    

ِرس ِستـ . ٠ٚرّصاً اٌّشاسٚؿ فاٟ اخر١ااز إٌؾااَ ا٦ٔشاااٟ ٌٍّثٕاٝ ِآ          9600تّعاؼٗ 

ز تّا ٠ر٣َ ِـ اٌّكغغاخ اٌّقّاز٠اح ِٚآ   ؼ١س ذٛش٠ـ اٌقٕاصس ا٦ٔشاا١ح وا٤فّدج ٚاٌععٛ

شُ ذص١ُّ ٘رٖ اٌقٕاصس اترداء ِٓ اٌقماداخ ٚأرٙااء تاٌمٛافاد ٚا٤ظاظااخ ِٚآ شاُ ذع١ٙاص        

 اٌّكغغاخ ا٦ٔشاا١ح اٌرٕف١ر٠ح ٚذٌه ِٓ أظً اٌكسٚض تّشسٚؿ ِرىاًِ ٚلاتً ٌٍرٕف١ر.

 

 : أهذاف انمشروع(  2 -1)

 لد ٚصٍٕا إٌٝ ا٤٘داف اٌرا١ٌح:ٔؤًِ ِٓ ٘را اٌثؽس تقد إوّاٌٗ أْ ٔىْٛ 

اورعاب اٌّٙازج فٟ اٌمدزج فٍٝ اخر١از إٌؾاَ ا٦ٔشااٟ إٌّاظاة ٌٍّشااز٠ـ اٌّكرٍفاح    

 ٚذٛش٠ـ فٕاصسٖ ا٦ٔشاا١ح فٍٝ اٌّكغغاخ، تّا ٠رٕاظة ِـ اٌركغ١ظ اٌّقّازٞ ٌٗ.

 اٌمدزج فٍٝ ذص١ُّ اٌقٕاصس ا٦ٔشاا١ح اٌّكرٍفح.

 زاظرٙا فٟ اٌّعالاخ اٌّكرٍفح .ذغث١ك ٚزتظ اٌّقٍِٛاخ اٌرٟ ذُ د

 إذماْ اظركداَ تساِط اٌرص١ُّ ا٦ٔشااٟ.
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 :  مشكهخ انمشروع ( 1-3) 

٠دٚز اٌثؽس ؼٛي ذص١ُّ اٌقٕاصس ا٦ٔشااا١ح ٌّثٕاٝ ِاٛي ذعاازٞ، ؼ١اس ٠رضآّ اٌرصا١ُّ        

ا٦ٔشااٟ ِكرٍف اٌقٕاصس ِٓ اٌث٩عاخ ٚ اٌععٛز ٚا٤فّدج  ٚ ا٤ظاظااخ تّاا ٠ار٩ءَ ِاـ     

 ٦ٔشااٟ ٌٙرٖ اٌقٕاصس ِٚا ٨ ٠رقازخ ِـ اٌرص١ُّ اٌّقّازٞ.اٌرٛش٠ـ ا

 

 :حذود مشكهخ انمشروع  ( 4 -1) 

اٌقّاً خا٩ي اٌفصا١ٍٓ     ذ٠ُمرصس اٌقًّ ٌٙرا اٌّشسٚؿ فٍٝ إٌاؼ١ح ا٦ٔشاا١ح فمظ، ؼ١س 

ِآ خا٩ي ِمدِاح ِشاسٚؿ اٌركاسض فاٟ       2017-2016اٌصأٟ ٚا٤ٚي ِٓ اٌعإح اٌدزاظا١ح    

 ؿ اٌركسض فٟ اٌفصً ا٤ٚي.اٌفصً اٌصأٟ ٚ ِشسٚ

 

 انمسهمبد (  5 -1) 

 ( .ACI-318-14افرّاد اٌىٛد ا٤ِس٠ىٟ فٟ اٌرصا١ُِ ا٦ٔشاا١ح اٌّكرٍفح )

 (, Atir,SAFE , ETABS ,spColumnاظركداَ تساِط اٌرؽ١ًٍ ٚاٌرص١ُّ ا٦ٔشااٟ ِصً )

 .  Auto CAD 2007, Microsoft office Word , Excel & Power Point تساِط أخسٜ ِصً 

 

 : فصىل انمشروع ( 6 -1) 

 ٠ؽرٛٞ ٘را اٌّشسٚؿ فٍٝ ظرح فصٛي ٟٚ٘:

 ٚ أ٘دافٗاٌفصً ا٤ٚي : ٠شًّ اٌّمدِح اٌقاِح ِٚشىٍح اٌثؽس 

 اٌفصً اٌصأٟ : ٠شًّ اٌٛصف اٌّقّازٞ ٌٍّشسٚؿ.

 اٌفصً اٌصاٌس : ٠شًّ ٚصف اٌقٕاصس ا٦ٔشاا١ح ٌٍّثٕٝ.

 ا٦ٔشااٟ ٌٍقٕاصس ا٦ٔشاا١ح. اٌفصً اٌساتـ : اٌرؽ١ًٍ ٚاٌرص١ُّ

 اٌفصً اٌكاِط : إٌرااط ٚ اٌرٛص١اخ ٚاٌٍّؽماخ.
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 : إخراءاد انمشروع(  7 -1) 

(  دزاظح اٌّكغغاخ اٌّقّاز٠ح ٚذٌه ٌٍرؤود ِٓ صؽرٙا ِٓ إٌٛاؼٟ اٌّقّاز٠اح ٚذٛافمٙاا   1

ِـ أ٘دافاٌّشاسٚؿ ِاـ إظاساء وافاح اٌرقاد٩٠خ اٌّقّاز٠اح ا٩ٌشِاح ف١ٍٙاا، ٚإوّااي اٌإم            

 اٌّٛظٛد ف١ٙا إْ ٚظد. 

  (  دزاظااح اٌقٕاصااس ا٦ٔشاااا١ح اٌّىٛٔااح ٌٍّثٕااٝ ٚا١ٌ٢ااح ا٤ٔعااة ٌرٛش٠ااـ ٘اارٖ اٌقٕاصااس    2

وا٤فّدج ٚاٌععٛزٚا٤فصاب تشىً ٨ ٠صغدَ ِاـ اٌرصا١ُّ اٌّقّاازٞ اٌّٛواٛؿ ٠ٚؽماك      

 اٌعأة ا٨لرصادٞ ٚ فاًِ ا٤ِاْ. 

 (  ذؽ١ًٍ اٌقٕاصس ا٦ٔشاا١ح ٚا٤ؼّاي اٌّؤشسج ف١ٍٙا.3

 (  ذص١ُّ اٌقٕاصس ا٦ٔشاا١ح تٕاء فٍٝ ٔرااط اٌرؽ١ًٍ.4

 ( اٌرص١ُّ فٓ عس٠ك تساِط اٌرص١ُّ اٌّكرٍفح.5

( إٔعاااش اٌّكغغاااخ اٌرٕف١ر٠ااح ٌٍقٕاصااس ا٦ٔشاااا١ح اٌرااٟ ذااُ ذصاا١ّّٙا ١ٌكااسض اٌّشااسٚؿ 6

 تشىٍٗ إٌٙااٟ اٌّرىاًِ ٚاٌماتً ٌٍرٕف١ر.

 ٚاٌعدٚي اٌراٌٟ ٠ٛوػ ذعٍعً أفّاي اٌّشسٚؿ ٚاٌصِٓ ا٩ٌشَ ٌىً ٔشاط.

 ( اٌعدٚي اٌصِٕٟ ٌٍّشسٚؿ1-1ظدٚي )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
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 :مقذمخ (  2-1) 

٤داء أٞ فًّ ٨تد أْ ٠رُ إٔعاشٖ فٍٝ أوًّ ٚظٗ، ٦ٚلاِح أٞ تٕاء ٨تد أْ ٠رُ ذص١ّّٗ ِٓ 

ٌّعركد١ِٗ، ؼ١اس ٠ثادأ أ٨ٚ اٌرصا١ُّ اٌّقّاازٞ     ظ١ّـ إٌٛاؼٟ اٌرٟ ذٛفس اٌساؼح ٚا٤ِاْ 

ٌٍّثٕٝ تّا ٠ر٩ءَ ِـ ٚؽ١فرٗ ٚ اٌغا٠ح ِٓ ذٕف١رٖ تؤْ ٠رُ ذؽد٠د صىً إٌّشاؤ ِاـ ا٤خار    

تق١ٓ ا٨فرثاز ذؽم١اك اٌٛؽاااف ٚ اٌّرغٍثااخ اٌّكرٍفاح، إذ ٠عاسٞ اٌرٛش٠اـ ا٤ٌٚاٟ ٌّسافماٗ         

ق١ٍّاح دزاظاح ا٦ٔاازج ٚ اٌقاصي ٚ     تٙدف ذؽم١ك اٌفساغاخ ٚ ا٤تقااد اٌّغٍٛتاح، ٠ٚارُ تٙارٖ اٌ    

 اٌر٠ٛٙح ٚاٌرٕمً ٚاٌؽسوح ٚغ١س٘ا ِٓ اٌّرغٍثاخ اٌٛؽ١ف١ح.

 

 :نمحخ ػه انمشروع (  2 -2) 

ذمَٛ فىسج اٌّشسٚؿ فٍاٝ أظااض ذصا١ُّ إٔشاااٟ ِرىاِاً ِاـ ِسافااج ظ١ّاـ اٌّقاا١٠س          

قٕاصاس  اٌّقّاز٠ح إٌّٛذظ١ح فٟ ذص١ُّ اٌّعّـ اٌرعازٞ اٌرٞ ٠عة أْ ذرٛفس ف١اٗ ظ١ّاـ اٌ  

اٌرٟ ظٛف ذعقً اٌّعّـ ذعازٞ  ١ِّص ِآ ٔاؼ١اح ٚؽ١ف١اح ٚ ِقّاز٠اٗ ٚ أْ ٠سافاٟ وافاٗ       

أِٛز اٌرغٛز اٌرعاز٠ح ِٓ ؼ١س اٌّعاؼاخ ٚاٌؽسوح ِٚرغٍثاخ اٌع٩ِح اٌقاِاح ٚأِاٛز أخاسٜ    

 ِـ ِسافاج إِىا١ٔح اٌرّدد اٌّقّازٞ اٌّعرمثٍٟ.

 

 :مىقغ انمشروع (  3 -2) 

ؼ١س ٠قرثس ِٛلـ اٌّشسٚؿ فٟ إٌّغماح إٌشاغح فاٟ     –١ً ٠مـ اٌّشسٚؿ فٟ ِد٠ٕح اٌكٍ

اٌك١ًٍ, ٠ّٚراش تعٌٙٛح اٌٛصٛي إ١ٌٗ ِٓ لثً ٚظااً إٌمً اٌقاَ. ؼ١س ٠رُ اٌٛصٛي ٌٍّٛلـ 

 ِٓ خ٩ي فدج صٛازؿ، ِٕٙا ٚاد اٌرفاغ اٌعد٠د. ِٚٓ خ٩ي صازؿ اٌع٩َ .

 

 ّشسٚؿٍ(: اٌّٛلـ اٌقاَ 1ٌ-2صىً )
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 ٌٍّٛلـ )اٌعصء اٌّؾًٍ ٘ٛ ؼد لغقح ا٤زخ اٌّمرسؼح(.: صٛزج ظ٠ٛح ( 2-2) صىً

 

 

 وصف انمسبقط الأفقٍخ (  4 -2) 

 اٌرع٠ٛح :  (1- 2-4)

ِراس   2.2ِرس ِستاـ ، ٚتّٕعاٛب    1200ذمـ اٌرع٠ٛح أظفً اٌّثٕٝ اٌعٕٛتٟ فمظ تّعاؼح 

 ذؽد ِعرٜٛ ظغػ ا٤زخ .

ازج ، ٚذرصااً ظاا١ 35ٚذرعااـ ٌؽااٛاٌٟ  (Barking)ذعااركدَ اٌرعاا٠ٛح وّٛلااف ٌٍعاا١ازاخ  

 ِصافد ِٛشفٗ وّا ٘ٛ ِٛوػ تاٌشىً . 3اٌرع٠ٛح ِـ اٌغٛاتك اٌق١ٍا ِٓ خ٩ي ا٤دزاض ٚ

 ٠ٚٛوػ اٌشىً أ٠ضاً ؼسوح اٌّسوثاخ خ٩ي ف١ٍّح اٌدخٛي ٌٍرع٠ٛح ٚاٌكسض ِٕٙا تعٌٙٛح .
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 (: ِكغظ اٌرع٠ٛح3-2صىً )

 

 اٌغاتك ا٤زوٟ :( 2-4-2)

ِراس ِستاـ    ٠760رىْٛ ٘را اٌغاتك ِٓ ظصأ٠ٓ ِٕفصا١ٍٓ ِعااؼح اٌعاصء اٌشاّاٌٟ ؼاٛاٌٟ      

 ِستـِرس  1200ِٚعاؼح اٌعصء اٌعٕٛتٟ 

 ِرس ، ٠ٚ0.16مـ فٍٝ ِٕعٛب 

ٌىً ظصء ِدخً ِٚكسض صّاٌٟ ٚظٕاٛتٟ ، ٠ٚرصاً اٌعاصأ٠ٓ ِآ خا٩ي ِآ خا٩ي ظااؼح         

 ذؽٛٞ ٔافٛزج ١ِاٖ ٚأصعاز ش٠ٕح.

ؽاا٩خ ا٤غر٠ااح ٚاٌقصااااس ٚاٌؽٍااٜٛ ، ت١ّٕااا  اٌعااصء اٌعٕااٛتٟ ٠عااركدَ اٌعااصء اٌشااّاٌٟ ٌّ

 ٠ؽرٜٛ فمظ فٍٝ ِؽ٩خ ذعاز٠ح ِٛشفح وّا فٟ اٌشىً .

٠ٚٛوػ اٌشىً أ٠ضاً ا٤دزاض ٚاٌّصافد اٌراٟ ٠رصاً ٘ارا اٌغااتك ِآ خ٩ٌٙاا ِاـ اٌغٛاتاك         

 ا٤خسٜ .
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 (: ِكغظ اٌغاتك ا٤زوٟ .4-2صىً )

 اٌغاتك ا٤ٚي :( 2-4-3)

 ِرس ِستـ  760ٌغاتك ِٓ ظصأ٠ٓ ِٕفص١ٍٓ ِعاؼح اٌعصء اٌشّاٌٟ ؼٛاٌٟ ٠رىْٛ ٘را ا

 ِرس ِستـ 1200ِٚعاؼح اٌعصء اٌعٕٛتٟ 

 ِرس . 3.8فٍٝ ِٕعٛب ِرس ، 3.4ٛب ٠ٚمـ فٍٝ ِٕع

ٌىً ظصء ِدخً ِٚكسض صّاٌٟ ٚظٕٛتٟ ، ٌىآ ٨ ٠ٛظاد أٞ صاٍح تا١ٓ اٌعاصأ٠ٓ فاٟ ٘ارا        

 اٌغاتك .

٠ا ٚٔصس٠ااخ ِٚؽا٩خ صاؽف ِٚعا٩خ تا٦واافح      ٠ؽرٛٞ اٌعصء اٌشاّاٌٟ فٍاٝ ِؽا٩خ ٘ادا    

ٌّؽً اٌقاب ِٚىرثح لسعاظ١ح ، ت١ّٕا  اٌعصء اٌعٕاٛتٟ ٠ؽراٜٛ فماظ فٍاٝ ِؽا٩خ ذعاز٠اح       

 ِٛشفح وّا فٟ اٌشىً .

٠ٚٛوػ اٌشىً أ٠ضاً ا٤دزاض ٚاٌّصافد اٌراٟ ٠رصاً ٘ارا اٌغااتك ِآ خ٩ٌٙاا ِاـ اٌغٛاتاك         

 ا٤خسٜ .
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 (: ِكغظ اٌغاتك ا٤ٚي .5-2صىً )

 اٌغاتك اٌصأٟ :( 2-4-4)

 ِرس . 6.8ِرس ِستـ ٠ٚمـ فٍٝ ِٕعٛب  2100اٌّعاؼح اٌى١ٍح ٌٙرا اٌغاتك 

٠قرثس ٘را اٌغاتك ؼٍمح اٌٛصً ت١ٓ اٌّث١١ٕٓ ؼ١س ٠ؽرٜٛ فٍٝ ظعاس ٠ّراد تغاٛي ؼاٛاٌٟ     

 ِرس ١ٌصً ت١ّٕٙا . 17

فاٟ إفاادج   ٠ٚر١ّص ٘را اٌغاتك أ٠ضاً تٛظٛد تسٚشاخ ٚذساظقاخ فآ اٌغٛاتاك ا٤خاسٜ ذعاافد     

 ذٛش٠ـ اٌّعاؼاخ ٚإوافح ِصا٠ا ظّاي ِقّاز٠ح ٌٍّثٕٝ وىً .

٠ٚؽرٛٞ ٘را اٌغاتك فٍٝ ِمٙٝ وث١س ِٚىاذة ٚف١اداخ وّاا ٘اٛ ِثا١ٓ تاٌشاىً ، ٠ٚٛواػ      

 اٌشىً أ٠ضا اٌّصافد ٚا٤دزاض اٌرٟ ٠رصً تٙا اٌّثٕٝ ِـ اٌغٛاتك ا٤خسٜ.

 

 (: ِكغظ اٌغاتك اٌصأٟ .6-2صىً )
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 ٌصاٌس :اٌغاتك ا(  2-4-5)

٠رىْٛ ٘را اٌغاتك ِٓ ظصأ٠ٓ ِٕفص١ٍٓ ؼ١س أٗ ِّاشً ٌٍغاتك اٌصأٟ ٌىآ دْٚ ظعاس )٨   

 ٠ٛظد ت١ّٕٙا أٞ ؼٍمح ٚصً (.

ِراس ِستاـ ، ٚوا٩     1120ِرس ِستـ ، ِٚعاؼح اٌعصء اٌعٕاٛتٟ   824ِعاؼح اٌعصء اٌشّاٌٟ 

 ِرس . 10.2اٌعصأ٠ٓ فٍٝ ٔفط إٌّعٛب 

س ، ت١ّٕااا ٠ؽااٛٞ اٌعااصء اٌعٕااٛتٟ فٍااٝ ِىاذااة ٠ؽااٛٞ اٌعااصء اٌشااّاٌٟ فٍااٝ ِغقااُ وث١اا

 ٚف١اداخ وّا ٘ٛ ِث١ٓ فٟ اٌشىً .

 ٠ٚٛوػ اٌشىً أ٠ضا اٌّصافد ٚا٤دزاض اٌرٟ ذرصً تٙا ٘را اٌغاتك ِـ اٌغٛاتك ا٤خسٜ .

 

 (: ِكغظ اٌغاتك اٌصاٌس .7-2صىً )

 اٌغاتك اٌساتـ :( 2-4-6)

اٌشاّا١ٌح )اِرااداد ٌٍّثٕااٝ  ٠رىاْٛ ٘اارا اٌغااتك ِاآ ظاصء ٚاؼااد فماظ ، ٠مااـ فٍاٝ اٌعٙااح      

 اٌشّاٌٟ( .

 ِرس. 13.6ِرس ِستـ ، تا٦وافح أٗ ٠مـ فٍٝ ِٕعٛب  670ِعاؼح ٘را اٌغاتك ؼٛاٌٟ 

٠ر١ّص ٘را اٌغاتك أ٠ضاا تؤٔاٗ ٠ؽراٛٞ ذساظقااخ فآ اٌغٛاتاك ا٤ظافً ِٕاٗ ، ذعاافد ٘ارٖ           

 اٌرساظقاخ فٍٝ إوافح ِصا٠ا ظّاي ِقّاز٠ح ٌٍّثٕٝ وىً .

عاؼح ٩ِٟ٘ ٥ٌعفاي وّا ٠ٛوػ اٌشىً ، ٠ٚؾٙاس فاٟ اٌشاىً    ٠ّعركدَ ٘را اٌغاتك و

 أ٠ضا أٗ ٨ ٠ؽرٛٞ فٍٝ ِصافد وٙستاا١ح إّٔا فمظ أدزاض .
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 (: ِكغظ اٌغاتك اٌساتـ .8-2صىً )

 وصف انىاخهبد :(  5 - 2)

 اٌٛاظٙح اٌشّا١ٌح :

اظركدَ ف١ٙا ٟ٘ اٌٛاظٙح اٌسا١ع١ح ٌٍّثٕٝ ، ذؾٙس ف١ٙا ورٍح اٌدخً اٌسا١عٟ ٌٍّثٕٝ ، 

اٌٛاظٙااخ اٌصظاظ١اح ٚإٌٛافاار اٌغ٠ٍٛاح تااد٨ ِآ إٌٛافاار اٌضا١مح وقٕصااس ٧ٌوااءج اٌغث١ق١ااح       

 ٚاٌر٠ٛٙح ٚإوافح إٌٝ اٌرشى١ً اٌّقّازٞ ٌٍٛاظٙح .

ا٨خر٩ف فٟ ازذفاؿ اٌىرً اٌّىٛٔح ٌٍّثٕٝ ٚاٌرٕٛؿ فٟ اظركداَ  ِاٛاد اٌثٕااء أظاُٙ فاٟ     

 اٌؽ٠ٛ١ح فٍٝ اٌصٛزج اٌثصس٠ح ٌٍّثٕٝ .ذشى١ً اٌٛاظٙح ٚإوافح ٔٛؿ ِٓ اٌؽسوح ٚ
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 (: اٌٛاظٙح اٌشّا١ٌح9-2صىً)

 اٌٛاظٙح اٌعٕٛت١ح :

ذمـ ٘را فٍٝ ِعرٜٛ ٚاؼد ، ذؽراٛٞ فٍاٝ اٌّادخً اٌسا١عاٟ ٌٍعاصء اٌعٕاٛتٟ ٌٍّثٕاٝ        

 إوافح إٌٝ ِداخً فسف١ح أخسٜ ٌٍّكاشْ فٍٝ اٌٛاظٙح اٌعٕٛت١ح ٌٍّثٕٝ.

ذصاْ اٌؽاصً فٟ اٌصٛزج اٌثصاس٠ح ٌٍّثٕاٝ ٔر١عاح    ٩ٔؼؼ ِٓ خ٩ي اٌشىً أدٔاٖ اٌرٕاغُ ٚا٨

ذٛش٠ـ اٌىرً ٚاٌفرؽاخ فٟ اٌّثٕٝ ، ٚذٕٛؿ ِٛاد اٌثٕاء تشىً تع١ظ غ١س ِثاٌغ ف١اٗ ، إواافح   

إٌٝ اٌثسٚش ٚا٨خر٩ف فٟ ازذفافاخ اٌىرً اٌّىٛٔح ٌٍّثٕٝ ا٤ِس اٌرٞ أدٜ إٌٝ إوفاء عااتـ  

 ظّاٌٟ خاف ٌٍٛاظٙح .

 

 

 اٌعٕٛت١ح(: اٌٛاظٙح 10-2صىً)

 اٌٛاظٙح اٌشسل١ح :
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ذّراش ٘رٖ اٌٛاظٙح تا٨ِرداد ا٤فمٟ فٍٝ ازخ اٌّشسٚؿ ، وّا ٠ؾٙاس فاٟ اٌشاىً أدٔااٖ ،     

ذرىْٛ ِآ ظاصأ٠ٓ زا١عا١ٓ اٌشاّاٌٟ ٚاٌعٕاٛتٟ ٠ٚاستظ ت١ّٕٙاا ورٍاح ذشاثٗ اٌععاس فاٟ            

 إٌّرصف .

ٛزج ٠ؾٙس فٟ ٘رٖ اٌٛاظٙح وغ١س٘ا ِٓ ٚاظٙاخ اٌّثٕٝ أظٍٛب اٌّصُّ فاٟ ذشاى١ً اٌصا   

اٌثصس٠ح ٌٍّثٕٝ ِٓ خ٩ي ذداخً اٌىراً ٚذٕاٛؿ اٌّاٛاد اٌّعاركدِح فاٟ اٌثٕااء ِآ خا٩ي         

ذداخً اٌىراً ٚذٕاٛؿ اٌّاٛاد اٌّعاركدِح فاٟ اٌثٕااء ٚاٌرشاغ١ة ، إواافح إٌاٝ اظاركداَ            

اٌٛاظٙاخ اٌصظاظ١ح ٚإٌٛافر اٌغ٠ٍٛح اٌّرعاقح ٦وافاء عااتـ ظّااٌٟ خااف فٍاٝ اٌّثٕاٝ        

 ٌكاف تٙرٖ إٌٛافر ِٓ ذ٠ٛٙح ٚإٔازج عث١ق١ح .  إٌٝ ظأة اٌغاتـ اٌٛؽ١فٟ ا

 

 ( : اٌٛاظٙح اٌشسل١ح11-2صىً)

قاد ٘ارٖ اٌٛاظٙاح أقىااض ٌٍٛاظٙاح اٌشاسل١ح ٌٍّثٕاٝ وّاا ٠ؾٙاس فاٟ           ذٌٛاظٙح اٌغست١اح : ا

 اٌشىً أدٔاٖ .

 

 (: اٌٛاظٙح اٌغست١ح12-2اٌشىً)                                             

 وصف انحركخ :(  6 -2) 
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ذرقدد أصىاي اٌؽسوح ؼٛي اٌّثٕٝ ، ؼ١س ذُ ِسافاج اٌساؼح ٚا٤ِاْ ٚاٌعٌٙٛح فاٟ   

اٌؽسوااح ، ٚاٌرااٟ ذرّصااً خازظ١ااا فااٟ اٌٛصااٛي إٌااٝ اٌّثٕااٝ  ٚ داخ١ٍااا تاٌؽسوااح ا٤فم١ااح     

ٚاٌقّٛد٠ح, اٌّٛلـ اٌّسفك ٠ث١ٓ ظ٩ظح اٌؽسوح خازض اٌّثٕٝ ٚ ذقدد اٌغسق اٌّٛصٍح إ١ٌاٗ  

فٟ ا٨ٔرماي داخً اٌغاتك اٌٛاؼاد ذىاْٛ تشاىً ؼٍماٟ ؼاٛي       أِا تإٌعثح ٌٍؽسوح ا٤فم١ح 

اٌّصافد اٚ ٔافٛزج ا١ٌّاٖ داخً اٌّثٕٝ ، ٌىٓ اٌؽسوح ٚا٨ٔرماي ت١ٓ اٌّثأٟ ذىْٛ فمظ ِآ  

خاا٩ي اٌغاااتك ا٤زوااٟ ِااسٚزا تاٌعاااؼح تاا١ٓ اٌّث١ٕاا١ٓ اٚ ِاآ خاا٩ي اٌععااس اٌٛاصااً تاا١ٓ 

ماظ ، اٌقّٛد٠اح فاٟ داخاً اٌّثٕاٝ       اٌىرٍر١ٓ فٟ اٌّثٕٝ ٚاٌرٞ ٠مـ فٟ اٌغااتك اٌصاأٟ ف  

فئٔٙا ذرُ فٟ ظ١ّـ اٌغٛاتك تشىً خغٟ ِٓ خ٩ي ِّس ت١ٓ اٌفساغاخ ِـ ٚواٛغ اٌؽسواح   

 ٚظٌٙٛرٙا ٚورٌه فٓ عس٠ك اٌّصافد ٚا٤دزاض.

 ٚفٟ اٌّماعـ اٌرا١ٌح ذٛو١ػ ٌٍٛظااً اٌّعركدِح فٟ اٌرٕمً داخً اٌّثٕٝ أفم١ا ٚفّٛد٠ا 

 

 Section A-A(: 13-2صىً)

 

 Section B-B(: 14-2صىً)  
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 مقذمخ:(3-1)

اٌّمرسؼاخ ٌٍّثٕٝ ٨ تد ِٓ ذغث١ك ا٤فىاز ٚ ِٓ خ٩ي اٌٛصف اٌّقّازٞ اٌىاًِ  

اٌّٛظٛدج فٟ اٌرؽ١ًٍ اٌّقّازٞ فٟ اٌرص١ُّ ا٦ٔشااٟ اٌرٞ ٠رّاصٝ ِـ اٌّرغٍثاخ 

اٌّقّاز٠ح ٚاٌمٛا١ٔٓ إٌٙدظ١ح إذ ٠قرّد اٌرص١ُّ ا٦ٔشااٟ تشىً أظاظٟ فٍٝ ذص١ُّ 

تؽ١س ذماَٚ  وافح ا٤ؼّاي اٌرٟ ذؤشس ف١ٍٙا  ٚ تاٌراٌٟ ٠عة ٚصف  ا٦ٔشاا١حوافٗ اٌقٕاصس 

 .اصس ٚصفاً دل١ماً ٠ٍثٟ ِرغٍثاخ اٌؽعاتاخ إٌٙدظ١حوافح ٘رٖ اٌقٕ

ٚظاٛد ِصا٠اا اٌرشاغ١ً اٌضاسٚزٞ     , ٘ٛ وّاْ إْ اٌغسخ ِٓ ف١ٍّح ذص١ُّ إٌّشآخ 

 , تا٦واافح صس ٩ِاّح ِٓ إٌاؼ١ح ا٨لرصاد٠ح, ِـ اؼرٛاء اٌقٕاصس ا٦ٔشاا١ح فٍٝ أتقاد أوف١ٙا

ْ ً ُِٙ ٚ٘ٛ رٛف١س فاِإٌٜ ٌارا ٨ تاد ِآ ذؽد٠اد ا١ٌٙاواً ا٦ٔشااا١ح اٌراٟ ٠شارًّ          .ا٤ِاا

ٚذٌه ٌقّاً ِمازٔااخ تا١ٓ ا٤ٔاٛاؿ اٌّكرٍفاح      ف١ٍٙا اٌّشسٚؿ ٤ظً اخر١از اٌقٕاصس ا٤ٔعة 

تؽ١س ذؽمك اٌقا١ٍِٓ اٌعاتم١ٓ إواافح إٌاٝ فادَ اٌرضاازب ِاـ اٌّكغغااخ       ٌٙرٖ اٌقٕاصس 

ْ   ،اٌّقّاز٠ح اٌّٛوٛفح ٌٍقٕاصاس ا٦ٔشااا١ح اٌّىٛٔاح     ٘ارا ٠رغٍاة ٚصافاً صاا٩ًِ     ٌٚارٌه فائ

ظاً  ٌٍّشسٚؿ اٌرٟ ظ١رُ اٌرقاًِ ِقٙا ٚذصا١ّّٙا ٨ؼماا فاٟ تٕاٛد ٘ارا اٌّشاسٚؿ ِآ أ       

 .اٌٛصٛي إٌٝ ذص١ُّ إٔشااٟ واًِ

 ٚفٟ ٘را اٌفصً ظٛف ٠رُ ٚصف اٌقٕاصس ا٦ٔشاا١ح اٌّىٛٔح ٌٍّشسٚؿ. 

 هذف انتصمٍم الإوشبئً:(3-2)

ٓ      إْ اٌٙدف اٌقاَ ِٓ اٌرص١ُّ ا٦ٔشاااٟ   ِآ   ٤ٞ ِشاسٚؿ ٘اٛ اٌؽصاٛي فٍاٝ ِثٕاٝ  ِا

ِٚماَٚ ٌع١ّاـ اٌّاؤشساخ اٌكازظ١اح ِآ ش٨شي, ز٠ااغ,      ,ٔشاا١حظ١ّـ إٌٛاؼٟ إٌٙدظ١ح ٚا٦

٤ؼّاي اٌّثاصسج أٚ غ١س ٠رؽًّ ظ١ّـ ا٤ؼّاي اٌٛالقح ف١ٍٗ ظٛاء ا أٞ .شٍٛض, ٚ٘ثٛط اٌرستح

سٞ ٌاٗ ِاـ ِسافااج    ٚفٟ ٔفط اٌٛلد اٌؽفااػ فٍاٝ صا٩ؼ١ح ا٨ظاركداَ اٌثشا     اٌّثاصسج, 

 .اٌرىٍفح ا٨لرصاد٠ح

ْ اٌرص١ُّ ا٦ٔشاااٟ اٌارٞ ٠اساد اٌم١ااَ تاٗ فاٟ ِشاسٚفٕا ٘اٛ ذصا١ُّ اٌّمااعـ           فئ ٌٙراٚ

 ٟ  ا٦ٔشااااااااااااا١ح ٌٍقٕاصاااااااااااس اٌؽاٍِاااااااااااح ترغث١اااااااااااك اٌىاااااااااااٛد ا٤ِس٠ىااااااااااا

 (American Concrete Institute)(ACI 318) ,ٌَٚرؽد٠د أؼّاي اٌص٨شي فع١رُ اظركدا 

(Uniform Building Code) (UBC 97) اٌؽ١ح ا٤ؼّايٌرؽد٠د  ا٤زدٟٔٚاظركداَ اٌىٛد. 

٦ذّاااَ اٌّشااسٚؿ تشااىً ِرىاِااً  ؽاظااٛت١حَ ِعّٛفااح ِاآ اٌثااساِط اٌظااركداٚتا

ِٚرساتظ ٚ اٌؽصٛي فٟ إٌٙا٠ح فٍٝ ِثٕٝ ِمااَٚ ٌّكرٍاف اٌماٜٛ اٌٛالقاح ف١ٍاح ٚ ذماد٠ُ       

 .ِكغغاخ ذٕف١ر٠ح ِرىاٍِح ٌٍّشسٚؿ
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 :تٕاء فٍٝٚتاٌراٌٟ ٠رُ ذؽد٠د اٌقٕاصس ا٦ٔشاا١ح 

  ْا٤ِاSafety )  ًّ٠رُ ذؽم١مٗ فثس اخر١از ِماعـ ٌٍقٕاصس ا٦ٔشاا١ح  لادزج فٍٝ ذؽ :)

 اٌمٜٛ ٚ ا٦ظٙاداخ إٌاذعح فٕٙا.

  اٌرىٍفحCost) ٠رُ ذؽم١مٙا فٓ عس٠ك ِٛاد اٌثٕاء ِٚماعـ ِٕاظثح اٌرىٍفح ٚ واف١ح :)

 ِٓ أظٍٗ. ٌٍغسخ اٌرٞ ظرعركدَ

 ًؼدٚد ص٩ؼ١ح اٌّثٕٝ ٌٍرشغ١(Serviceability)  ؼ١س ذعٕة أٞ ٘ثٛط شااد ِٓ

(Deflection)  ذعٕة اٌرشمماخ ٚ(Cracks)  ٞاٌرٟ ذؤشس ظٍثاً فٍٝ إٌّؾس اٌّقّاز

 اٌّغٍٛب.

  .اٌشىً ٚ إٌٛاؼٟ اٌعّا١ٌح ٌٍّٕشؤ 

 

 انذراسبد انىظرٌخ وانتحهٍم وطرٌقخ انؼمم:(3-3)

إٌؾس٠ح ظصء زا١عٟ ُِٚٙ ٠عاة اٌم١ااَ تاٗ ٦ذّااَ ف١ٍّاح اٌرؽ١ٍاً       ذقرثس اٌدزاظح 

ٚاٌرص١ُّ، ؼ١س أٔٗ ِٓ خ٩ٌٙا ٠ّىٓ اٌٛصٛي إٌٝ أفضاً ِاا ٠ىاْٛ ِآ ف١ٍّااخ اٌرؽ١ٍاً،       

ٌرٌه ٠عة دزاظح اٌقٕاصس ا٦ٔشاا١ح تشىً ظ١د ٚذؽد٠د ا٤ؼّاي اٌٛالقح فٍاٝ واً فٕصاس    

 ً إٌّاظثح.ٚا٢ِٓ ٚعس٠مح اٌقّ غٍٛبٌٍٛصٛي إٌٝ اٌرص١ُّ اٌّ

 :الاختجبراد انؼمهٍخ (3-4) 

ِٓ أُ٘ ا٨خرثازاخ اٌق١ٍّح ا٩ٌشِح لثً اٌم١ااَ ترصا١ُّ أٞ ِشاسٚؿ إٔشاااٟ ٘اٛ      

ٗ     ظساء فؽٛصااخ ٌٍرستاح ٌّقس  إ ٖ , ِٚقسفاح ِٕعاٛب   فاح لاٛج ذؽٍّٙاا ِٚٛاصافاذٙا ٚٔٛفا  ا١ٌّاا

٠ٚارُ ذٌاه تقّاً شماٛب      ,إٌّاظاثح ٌٛواـ ا٤ظاظااخ    اٌرؤظ١ع١حاٌعٛف١ح ٚفّك اٌغثمح 

, ٚأخر اٌق١ٕاخ اٌّعركسظح ِٓ أزخ اٌّٛلـ زٚظحِد فدادٚأفّاقؤتاظرىشاف فٟ اٌرستح 

 .قًّ فؽٛصاخ اٌرستح ا٩ٌشِح ف١ٍٙاٌ

 ٌرٟ ٔؽراظٙا ِٓ ٘رٖ ا٨خرثازاخ :ا أُ٘ إٌرااطِٚٓ 

ٞ ف١ٍٙاا ِآ اٌّثٕاٝ     Bearing Capacityاٌٛالقاح  ّااي ؼ٥ٌِمداز لٛج ذؽّاً اٌرستاح      ٚ اٌار

 ٔٛؿ اٌرستح. ٠ٍٝقرّد ف
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 الأحمبل:(3-5) 

ٟ ا٤ؼّاااي  ٌّٕشااؤ ٠ٚاارُ ذصااُّ إٌّشااؤ  ذااؤشس فٍااٝ ا ٘ااٟ ِعّٛفااح اٌمااٜٛ اٌراا

,إْ أٞ ِثٕٝ ٠رقسخ ٌقدج أٔٛاؿ ِٓ ا٤ؼّاي  ٠عاة ؼعااتٙا تدلاح فا١ٌاح ٨ْ أٞ     رؽٍّٙاٌر

شااااٟ ٌٍقٕاصااس خغااؤ فااٟ ف١ٍّااح ؼعاااب ا٤ؼّاااي ٠اإقىط ظااٍثاً فٍااٝ اٌرصاا١ُّ ا٦ٔ   

, ٚفٟ ٘را اٌفصً ظٛف ٔرغسق إٌٝ وً ؼًّ ِٓ ٘رٖ ا٤ؼّاي فٍاٝ  ا٦ٔشاا١ح اٌّكرٍفح

 .ٖ فٍٝ إٌّشؤ ٚو١ف١ح اٌرقاًِ ِقٗؼدج ٌٕث١ٓ ذؤش١س

 ي اٌّؤشسج فٍٝ أٞ ِٕشؤ واٌراٌٟ :٠ّٚىٓ ذص١ٕف ا٤ؼّا

 

 .( أرماي ا٤ؼّاي1-3اٌشىً زلُ )

   -( :Main Loads(الأحمبل انرئٍسٍخ ) 3-5-1) 

 : Dead loadانمٍتخ الأحمبل -1

ٓ دااّا إٌاذعح ٟ٘ ا٤ؼّاي   ٚشاْ, واا٤ (فآ اٌعاذت١اح  ٚشْ اٌقٕاصاس ا٦ٔشااا١ح )   ا فا

ٚذقرثاس   ,اٌقٕاصاس اٌصاتراح فٛلٙاا    أٚشاْأٚ  اٌراذ١ح ٌٍّٕشاؤ  ٚشاْفٍٝ ِكرٍف أٔٛافٙا  ظٛاء ا٤

ٝ   ٘رٖ ا٤ , ٠ٚارُ ِقسفاح ٘ارٖ ا٤ؼّااي ِآ خا٩ي أتقااد        ؼّاي ذاخ ذؤش١س داااُ فٍاٝ اٌّثٕا

 .اٌقٕاصس ا٦ٔشاا١ح ٚوصافاخ اٌّٛاد اٌّعركدِح فٟ

كسظأح اٌّعاركدِح ٚؼد٠اد   واٌ ٠ٚدخً وّٓ ٘را اٌرقس٠ف ا٤ٚشاْ اٌراذ١ح ٌٍّٕشؤ 

اٌؽعازج اٌّعاركدِح فاٟ   ٚ  ,ِٚٛاد اٌقصي ,أفّاي ا٤زو١اخٚ  زاْ اٌكازظ١ح,اٌعداٌرع١ٍػ ٚ 

اٌرّد٠اااداخ اٌىٙستاا١اااح ٚاٌصاااؽ١ح ٚ ا٤ذستاااح ٚ  ٚ اٌمصاااازٖ ذغغ١اااح اٌّثٕاااٝ ِااآ اٌكاااازض,
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 ( ٠ٛوػ اٌىصافاخ إٌٛف١ح ٌىً اٌّٛاد اٌّعاركدِح ؼعاثىٛد  1 -3ٚاٌعدٚي زلُ ) .اٌّؽٌّٛح

 .ا٤زدٟٔا٤ؼّاٌٛاٌمٜٛ 

 

 (  انكثبفخ انىىػٍخ نهمىاد انمستخذمخ1-3اندذول )

انرقم 

 انمتسهسم
 انمبدح انمستخذمخ

انكثبفخ 

انمستخذمخ          

(KN/m³) 

 23 اٌث٩ط 1

 22 اٌّٛٔح 2

 25 اٌكسظأح 3

 10 اٌغٛب  4

 22 اٌمصازج 5

 17 اٌسًِ 6

 

 :انحٍخالأحمبل  -2

تؽىُ اظرقّا٨ذٙا اٌّكرٍفاح, أٚ   ا٦ٔشاءاخ٤ؼّاي اٌرٟ ذرقسخ ٌٙا ا٤ت١ٕح ٚ ٟ٘ ا

، أؼّاي اٌمصٛز اٌراذٟٚ, ٟ ذٌه ا٤ؼّاي اٌّٛشفح ٚ اٌّسوصج, تّا فاظرقّا٨خ أٞ ظصء ِٕٙا

 -٠ّٚىٓ ذص١ٕفٙا واٌراٌٟ:

 .اٌرٟ ٠ٕشؤ فٕٙا ا٘رصاشاخ ذؤشس فٍٝ إٌّشؤِص٤٩ظٙصج  :اٌد٠ٕا١ِى١حؼّاي ا٤ (1

, ىآ ذغ١١اس أِاوٕٙاا ِآ ٚلاد إٌاٝ  خاس, وؤشااز اٌث١اٛخ         : ٚاٌرٟ ٠ّا٤ؼّاي اٌعاوٕح (2

 ., ٚ اٌّٛاد اٌّكصٔحٚا٤ظٙصج اٌىٙستاا١ح, ٚا٨٢خ ا٦ظراذ١ى١ح غ١س اٌّصثرح ,ٚاٌمٛاعـ

: ٚذكرٍااف تاااخر٩ف اظااركداَ اٌّثٕااٝ ٠ٚؤخاار تقاا١ٓ ا٨فرثاااز     ا٤صااكاف أؼّاااي (3

 .٩ٌّفة ٚاٌصا٨خ ٚاٌمافاخ اٌقاِحا, ِص٩ فٟ ٚظٛدٌٖد٠ٕا١ِىٟ فٟ ؼاٌح قا٩ِاٌ

ٟٚ٘ ا٤ؼّاي اٌرٟ ذىْٛ ِٛظاٛدج فاٟ ِسؼٍاح ذٕف١ار إٌّشاؤ ِصاً       أؼّاي اٌرٕف١ر:  (4

 .ٚاٌسافقاخ اٌكشث١ح اٌشداخ

 :الأحمبل انجٍئٍخ -3

ٚأؼّاااي اٌٙااصاخ أؼّاااي اٌصٍااٛض ٚذشااًّ ,ؼّاااي إٌاذعااح فاآ اٌقٛاِااً اٌث١ ١ااحٚ٘اٟ ا٤      

 ـ       ،أؼّاي اٌرستحٚا٤زو١ح   .ٚ٘رٖ ا٤ؼّااي ذقرثاس أؼّاا٨ ِرغ١اسج ِآ ٔاؼ١اح اٌّماداز ٚ اٌّٛلا

, تؽ١اس  د فٍٝ ٚؼدج اٌّعاؼح اٌرٟ ذٛاظٙٙاٚذقرّاٌس٠اغ ذىْٛ ِرغ١سج فٟ ا٨ذعاٖ, ٚأؼّاي
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فاٟ   اٌقٕاصس اٌراٟ ٠قرّاد ف١ٍٙاا    ٚ ظسفح اٌس٠اغ اٌمصٜٛذمَٛ دٚااس ا٤زصاد اٌع٠ٛح ترؽد٠د 

ت١ٕاح اٌّؽ١غاح   ِٚٛلقاٗ تإٌعاثح ٥ٌ  , ٍّثٍٕٝا٨زذفااف ذؽد٠د ٘رٖ ا٤ؼّاي ٟ٘ اٌعسفح, ٚ 

 .ٚأ١ّ٘ح ٘را اٌّثٕٝ تا٦وافح إٌٝ فٛاًِ أخسٜ ٌٙا ف٩لح تاٌّٛوٛؿ,تٗ

 ٚف١ّا ٠ٍٟ ت١اْ وً ؼًّ فٍٝ ؼدا: 

 أؼّاي اٌصٍٛض: (1

فٓ ظغػ اٌثؽس ٚ تاظركداَ اٌعدٚي  ا٨زذفاؿ٠ّىٓ ؼعاب أؼّاي اٌصٍٛض ِٓ خ٩ي ِقسفح 

 ( : ؼعثىٛدا٤ؼّاٌٛاٌمٜٛا٤زدٟٔ) ( 2 -3زلُ )

ٟ٘ ا٤ؼّاي اٌرٟ ٠ّىٓ أْ ٠رقسخ ٌٙا إٌّشؤ تفقً ذساوُ اٌصٍٛض، ٠ّٚىٓ ذم١١ُ ٚ 

 أؼّاي اٌصٍٛض افرّاداً فٍٝ ا٤ظط اٌرا١ٌح:

 .ازذفاؿ إٌّشؤج فٓ ظغػ اٌثؽس 

 .٩١ِْ اٌعغػ اٌّقسخ ٌرعالظ اٌصٍٛض 

 ( ٠ث١ٓ ل١ّح أؼّاي اٌصٍٛض ؼعة ا٨زذفاؿ فٓ ظغػ اٌثؽس.2-3ظدٚي ) 

 

 ( قٍمخ أحمبل انثهىج حست الارتفبع ػه سطح انجحر2-3اندذول )

ػهى انمىشأ ػه سطح 

 (Hالأرض )

 )ثبنمتر (

 أحمبل انثهىج

(KN /M²) 

H < 250 0 

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

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

2500 > h > 1500 (h – 812.5)/ 250 

 

 أؼّاي اٌس٠اغ: (2

فٍاٝ   ٨فرّااد رؽد٠د أؼّااي اٌس٠ااغ ذاُ ا   ٌ،ٚس٠اغ ذؤشس تمٜٛ أفم١ح فٍٝ اٌّثٕٝأؼّاي اٌ

ِٚٛلقاٗ ِآ ؼ١اس     ٌثؽاس ذرغ١س ترغ١س ازذفاؿ إٌّشؤ فٓ ظغػ ا اٌرٟ مصٜٛاٌس٠اغ اٌظسفح 

فض ٚ اٌقد٠اد ِآ   إؼاعرٗ تّثأٟ ِسذفقح أٚ ٚظٛد إٌّشؤ ٔفعٗ فٟ ِٛلـ ِسذفاـ أٚ ِإك  
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َ ٠ارُ   ٌٚرؽد٠د ٘رٖ ا٤ؼّاي ظاٛف .اٌّرغ١ساخ ا٤خسٜ ك ٘ارٖ  ٚفا  ٚذٌاه  (UBC97)اظاركدا

 اٌّقادٌح:

P=Ce*Cq*qs*Iw 

Ce : CombinedHeight. 

Cq: Pressure Coefficient Of Structure.     

Iw: Importance Factor. 

 

 

 .ذعاٖ اٌس٠اغ فٍٝ ل١ّح اٌضغظ اٌٛالـ فٍٝ اٌّثٕٝإ( ذؤش١س 2-3اٌشىً )

 

 اؼّاي اٌص٨شي  (3

ذٕاارط اٌااص٨شي فاآ ا٘رااصاشاخ أفم١ااح ٚزأظاا١ح ,تعااثة اٌؽسوااح إٌعااث١ح ٌغثماااخ ا٤زخ 

ٚ ذٌٛد فصَٚ فٍٝ إٌّشؤ ِصً  ذؤشس فٍٝ إٌّشؤج، افم١ح  اٌصكس٠ح ، فرٕرط فٕٙا لٜٛ ل 

٠ٚعة أْ ذؤخر ٘رٖ ا٤ؼّاي تق١ٓ ا٨فرثااز فٕاد    اٌّقسٚفح تقصَ ا٨ٔم٩ب ٚفصَ اٌٍّٟاٌقصَٚ 

ٚذٌاه ٨ْ ِٕغماح اٌك١ٍاً     ٚذٌه ٌضّاْ ِماِٚح اٌّثٕٝ ٌٍص٨شي فاٟ ؼااي ؼادشد    ُاٌرص١ّ
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ٚتاٌرااٌٟ اٌرم١ٍاً ِآ ا٤واساز اٌّؽرٍّاح ٔر١عاح ؼادٚز         ,ٔشغح شٌصا١ٌا  ِٕغمح  ذقسف أٙا

 اٌصٌصاي.

ٚظ١رُ ِماِٚرٙا فٟ ٘را اٌّشسٚؿ فٓ عس٠ك ظدزاْ اٌم  اٌّٛشفح فٟ اٌّثٕاٝ تٕااءً   

ٕاة ا٢شااز إٌاذعاح فآ اٌاص٨شي      ٌرع   UBC 97 Codeا ؼعاة  فٍٝ اٌؽعاتاخ ا٦ٔشاا١ح ٌٙ

 ِصً :

 ًؼدٚد ص٩ؼ١ح اٌّثٕٝ ٌٍرشغ١(Serviceability)   ٞؼ١س ذعٕة أ ِٓ

اٌرٟ ذؤشس ظٍثاً فٍٝ إٌّؾس  (Cracks)( ٚ ذعٕة اٌرشمماخ (Deflection٘ثٛط شااد

 اٌّقّازٞ اٌّغٍٛب.

  .اٌشىً ٚإٌٛاؼٟ اٌعّا١ٌح ٌٍّٕشؤ 

 

 

 

 (  :Secondary Loads(الأحمبل انثبوىٌخ ) غٍر انمجبشرح (  )3-5-2)

ٚذشرًّ فٍٝ ا٨ٔىّاغ إٌاذط فٓ اٌعفاف ٌٍكسظأح ٚ اٌرّدد إٌااذط فآ اٌراؤش١س    

اٌؽسازٞ ٚ اٌصؼف ٚ اٌٙثٛط ٌرستح ا٤ظاض ٚلد ذاُ أخار٘ٓ تقا١ٓ ا٨فرثااز ِآ خا٩ي ذاٛف١س        

 ؽسازٞ داخً اٌّثٕٝ تؽ١س ٠ٍثٟ اٌشسٚط اٌكاصح تٗ  اٌفٛاصً اٌرّدد 

 انتمذد : و وكمبشأحمبل الإ

ٔىّاغ اٌقٕاصس اٌكسظا١ٔح ٌٍّثٕاٝ ٔر١عاح اخار٩ف    ٟٚ٘ أؼّاي ٔاذعح فٓ ذّدد ٚإ

دزظاخ اٌؽسازج خ٩ي فصٛي اٌعٕح، ٠ٚرُ اخر ٘رٖ ا٤ؼّاي تق١ٓ ا٨فرثااز ِآ خا٩ي ذاٛف١س     

 داخً اٌّثٕٝ تاٌسظٛؿ فٍٝ اٌىٛد اٌّعركدَ فٟ اٌرص١ُّ. ؽسازٞفٛاصً اٌرّدد اٌ
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 :انمستخذمخ فً انمىشأح  انؼىبصر الإوشبئٍخ (3-6)

ذرىْٛ ظ١ّـ اٌّثأٟ فادج ِٓ ِعّٛفح ِٓ اٌقٕاصس ا٦ٔشاا١ح اٌرٟ ذرىاذف ٌىٟ 

ذؽافؼ فٍٝ اظرّساز٠ح ٚظٛد اٌّثٕٝ ٚص٩ؼ١رٗ ٩ٌظركداَ اٌثشسٞ، ِٚٓ أُ٘ ٘رٖ 

( 3-3اٌشىً ) اٌقٕاصس، اٌقمداخ ٚاٌععٛز ٚا٤فّدج ٚاٌعدزاْ اٌؽاٍِح ٚا٤ظاظاخ ٚغ١س٘ا.

 اٌّكغظ تقض اٌقٕاصس ا٦ٔشاا١ح اٌّٛظٛدج فٟ اٌّثٕٝ:٠ٛوػ ٘را 

 

 

 

 .زظُ  ذٛو١ؽٟ ٌٍقٕاصس ا٦ٔشاا١ح ( 3 - 3ٌشىً ) ا

 :(Slabs) انجلاطبدانؼقذاد(3-6-1) 

تعاثة   اٌماادزج فٍاٝ ٔماً اٌماٜٛ اٌسا١عا١ح      اٌقمداخ فثازج فٓ اٌقٕاصس ا٦ٔشاا١ح

ا٤ؼّاي اٌّؤشسج ف١ٍٙا إٌٝ اٌقٕاصس ا٦ٔشاا١ح اٌؽاٍِح فٟ اٌّثٕٝ ِصاً اٌععاٛز ٚاٌعادزاْ    

, د٠د ِٓ اٌفقا١ٌاخ فٟ ٘را اٌّشسٚؿٌٛظٛد اٌق ٚٔؾساً،دْٚ ذقسوٙا إٌٝ ذشٛ٘اخ، ٤فّدجٚا

عاة ِاا ٘اٛ ٩ِااُ     ِآ اٌقماداخ واً ؼ    ش٩شاح أٔاٛاؿ   ٚذٕٛؿ اٌّرغٍثاخ اٌّقّاز٠ح ذُ اخر١از
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, ٚف١ّاا  فاٟ اٌفصاٛي ا٩ٌؼماح    ا٦ٔشاا١ح, ٚاٌرٞ ظ١ٛوػ فٟ اٌرصا١ُِ ظركداٌَغث١قح ا٨

 : ٠ٍٟ ت١اْ ٌٙرٖ ا٤ٔٛاؿ

 (.One way ribbed slabفمداخ اٌقصة ذاخ ا٨ذعاٖ اٌٛاؼد ) .1

 (Two way ribbed slab)فمداخ اٌقصة ذاخ ا٨ذعا١٘ٓ  .2

 (.( one way solid slabاٌقمداخ اٌّصّرح ذاخ ا٨ذعاٖ اٌٛاؼد .3

4. Flat Slab  

 

 : Ribbed Slabsانؼقذاد انمفرغخ (1 -6-1 -3)

 ذمعُ إٌٝ لع١ّٓ ّ٘ا :

 :((One Way Ribbed Slabsانؼقذاد انمفرغخ فً اتدبي واحذ -1

إؼدٜ أصٙس اٌغسق اٌّعركدِح فٟ ذص١ُّ اٌقمداخ فٟ ٘رٖ اٌاث٩د ٚذرىاْٛ ِآ    

 .صف ِٓ اٌغٛب ١ٍ٠ٙا اٌقصة ٚ ٠ىْٛ اٌرع١ٍػ تاذعاٖ ٚاؼد

, ٚذُ فٕدِا ٠ساد ذغغ١ح ِعاؼاخ تدْٚ ظعٛز ظالغح اٌقمداخ٘رٖ عركدَ ذ       

ٟ  ِقؾاُ اٌفساغااخ   فٟ فماداخ اظركداَ ٘رٖ اٌث٩عاخ  , ٚذٌاه  ٘ارا اٌّشاسٚؿ   فا

( ٠ٛوـ ِمغاـ فاٟ ت٩عاٗ ِفسغاٗ ذاخ اذعااٖ      4-3ٚاٌشىً ) .ٌكفح ٚشٔٙا ٚ فقا١ٌرٙا

 .ٚاؼد

 

 

 .اٌقمداخ اٌّفسغح فٟ اذعاٖ ٚاؼد( 4-3اٌشىً )
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 : Tow Way Ribbed Slabs))انؼقذاد انمفرغخ فً اتدبهٍه( 6-1-2 -3)

خاصاح  فاٟ ؼاٌاح اٌّعااؼاخ اٌىث١اسج ٔعاث١ا      اذعا١٘ٓ ذعاركدَ   اٌقمداخ اٌّفسغح فٟ إْ

ٟ     فٕادِا ذىاْٛ ِعاافاخ اٌثؽاٛز ِرمازتاح       فمااداخ فادج  , ٚذاُ اظاركداَ ٘ارٖ اٌث٩عااخ فا

ذشثٗ اٌعاتمح ِٓ ؼ١س اٌّىٛٔاخ ٌٚىٕٙاا ذكرٍاف ِآ ؼ١اس واْٛ اٌرعا١ٍػ       , ٚ  ٌٍّشسٚؿ

تاذعا١٘ٓ ٠ٚرُ ذٛش٠ـ اٌؽًّ فٟ ظ١ّاـ ا٨ذعا٘ااخ, ٠ٚسافاٝ فٕاد ؼعااب ٚشٔٙاا  عاٛتر١ٓ        

 ( 5 -3اٌشىً )ٚفصة فٟ ا٨ذعا١٘ٓ, وّا ٠ؾٙس فٟ 

 

 .( فمداخ ِفسغح فٟ اذعا5ٓ١٘ – 3اٌشىً )

 :Solid Slabs( انؼقذاد انمصمتخ 6-1-3 -3)

 .One Way Solid Slabsاٌقمداخ اٌّصّرح فٟ اذعاٖ ٚاؼد 

ذعركدَ فٟ إٌّاعك اٌرٟ ذرقسخ وص١سا ٥ٌؼّاي اٌد٠ٕا١ِى١ح, وّا فٟ اٌشىً 

(3-6: ) 

 

 .( فمدج ِصّرح تاذعاٖ ٚاؼد6-3اٌشىً )  
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(3- 6-1-4  )Flat Slabs: 

( 8-3) ًفٟ اٌشىٚ ذُ اظركداِٙا فٟ ؼاٌٗ فدَ ا٨ٔرؾاَ فٟ ذٛش٠ـ ا٤فّدجوّا 

  

 

FLAT SLAB (7 -3اٌشىً )   

 :BEAMS اندسىر( 3-6-2)

 ,اٌّصاّرح  اٌقمداخا٤ؼّاي ِٓ ا٤فصاب ٚ ٟٚ٘ فٕاصس إٔشاا١ح أظاظ١ح فٟ ٔمً

 -اٌكسظا١ٔح فٟٙ: ِاأ, ِقد١ٔح , خسظا١ٔح ٟٚٚ٘ ٔٛفاْ

 :( اندسىر انخرسبوٍخ انؼبدٌخ3-6-2-1)

 اٌّعؽٛزج اٌععٛز (1

 .ازذفاؿ اٌقمدج٠عاٚٞ  ٙااٌّكف١ح داخً اٌقمدج تؽ١س ٠ىْٛ ازذفاففثازج فٓ اٌععٛز 

 

 (: Dropped Beam)اٌععٛز اٌعالغح  (2

اظركداَ  ذُلدفثازج فٓ ذٍه اٌععٛز اٌرٟ ٠ىْٛ ازذفافٙا اوثس ِٓ ازذفاؿ اٌقمدج  ٚ

 Rectangular, L-sectionعٛزظفٟ ٘را اٌّشسٚؿ  

٠ٚىْٛ اٌرع١ٍػ  تمضثاْ اٌؽد٠د ا٤فم١ح ٌّماِٚح اٌقصَ اٌٛالـ فٍٝ اٌععس, ٚتاٌىأاخ  

 ٌّماِٚح لٜٛ اٌم 
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 .( أصىاي اٌععٛز8 -3ٌشىً ) ا

 

 

 :Columnالأػمذح(3-6-3) 

إٌٝ  ٚٔمٍٙا ٓ اٌقمداخ ٚاٌععٛزفٟ ٔمً ا٤ؼّاي ِ ٟاٌسا١ع ٕصسذقرثس ا٤فّدج اٌق

ٝ     إٔشاااٟ واسٚز  ٕصس ف، ٚترٌه فٟٙ ا٤ظاظاخ رٌه ٌا .ٞ فاٟ ٔماً ا٤ؼّااي ٚشثااخ اٌّثٕا

إٌٝ أِا تإٌعثح ، ا٤ؼّاي اٌٛالقح ف١ٍٙاٚذٛش٠ـ  ٔم٠ًعة ذص١ّّٙا تؽ١س ذىْٛ لادزج فٍٝ 

ٌّمااعـ ا٤فّادج   ٚ.ا٤فّادج اٌمصا١سج ٚا٤فّادج اٌغ٠ٍٛاح    أٔٛاؿ ا٤فّدج فٟٙ فٍٝ ٔاٛف١ٓ،  

ٕٚ٘اان ذصا١ٕف  خاس    .ٚاٌّستاـ ٚاٌّسواة  ٚاٌدااسٞ ٚاٌّضاٍـ  أصىاي فد٠دج، ِٕٙا اٌّعرغ١ً 

ٚأِاا  ، ا اٌكسظا١ٔح ٚاٌّقد١ٔح ٚاٌكشث١ح٥ٌفّدج ِٓ ؼ١س عث١قح اٌّادج اٌّعركدِح فّٕٙ

, فٕٙاان  ّثٕٝ فٟٙ ِرٕٛفح ِٓ ؼ١س اٌغٛيتإٌعثح إٌٝ ا٤فّدج اٌّعركدِح فٟ ٘را اٌ

ِٚٓ ؼ١س عث١قرٙاا, ِٚآ ؼ١اس اٌشاىً      ,ا٤فّدج اٌغ٠ٍٛح, تا٦وافح إٌٝ ا٤فّدج اٌمص١سج

( فادد ِآ ِمااعـ    10-3فّٕٙا ِا ٘ٛ داااسٞ ٚأخاسٜ ِعارغ١ٍح اٌشاىً, ٠ٚثا١ٓ اٌشاىً )      

 .ا٤فّدج
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 .أٔٛاؿ ا٤فّدج اٌّعركدِح  (9 – 3اٌشىً)

 

 :(Shear Wall)خذران انقص (3-6-4)

ٚ٘ااٟ فٕاصااس إٔشاااا١ح ؼاٍِااح ذماااَٚ اٌمااٜٛ اٌقّٛد٠ااح ٚا٤فم١ااح اٌٛالقااح ف١ٍٙااا      

ٚذعركدَ تشىً أظاظٟ ٌّماِٚح ا٤ؼّاي ا٤فم١اح ِصاً لاٜٛ اٌس٠ااغ ٚاٌاص٨شي ٚذعاّٝ       

ٚ٘ارٖ اٌعادزاْ ذعاٍػ تغثمرا١ٓ ِآ اٌؽد٠اد ؼراٝ ذص٠اد ِآ          ، (shear wallظدزاْ اٌم  )

 .وفاءذٙا فٍٝ ِماِٚح اٌمٜٛ ا٤فم١ح

ٚذقًّ ٘رٖ اٌعدزاْ فٍٝ ذؽًّ ا٤ٚشاْ اٌسأظا١ح إٌّمٌٛاح إ١ٌٙاا وّاا ذقّاً فٍاٝ       

٠ٚعة ذٛفس٘ا فٟ ا٨ذعا١٘ٓ ِـ ِسافاج أْ  إٌّشؤ،ح اٌمٜٛ ا٤فم١ح اٌرٟ ٠رقسخ ٌٙا ِماِٚ

ذىْٛ اٌّعافح ت١ٓ ِسوص اٌّماِٚح اٌرٞ ذشىٍٗ ظدزاْ اٌم  فٟ واً اذعااٖ ِٚسواص اٌصماً     

 .ٌٍّثٕٝ ألً ِا ٠ّىٓ

           ْ  ٚاْ ذىْٛ ٘ارٖ اٌعادزاْ واف١اح ٌّٕاـ أٚ ذم١ٍاً ذٌٛاد اٌقاصَٚ ٚ شاز٘اا فٍاٝ ظادزا

ٚذٛش٠قٙاا تشاىً    فٟ اٌّثٕٝ اٌم ٚلد ذُ ذؽد٠د ظدزاْ ، اٌّثٕٝ اٌّماِٚح ٌٍمٜٛ ا٤فم١ح

 اٌّصاافد، ٚظادزاْ   اٌادزض، اْ ت١اد  تعدز اٌعدزاْ،٘رٖ ٚذرّصً  اٌّثٕٝ،ِدزٚض فٟ واًِ 

 .ٚاٌعدزاْ ا٤خسٜ اٌرٟ ذثدأ ِٓ أظاظاخ اٌّثٕٝ
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 .ل ( ظداز 10 - 3اٌشىً )

(3-6-5)(Basement Wall )Supported Retaining wall: 

 اظرٕاد٠ِٗٓ اظركداَ ظدزاْ ظ١ة لغقح أزخ اٌّشسٚؿ، واْ ٨ تدتعثة ا٨خر٩ف فٟ ِٕا

 اٌّعٍؽح.رٕفر اٌعدزاْ ا٦ظرٕاد٠ح ِٓ اٌكسظأح ذّاٌرستح ِٓ ا١ٙٔ٨از أٚ ا٨ٔص٨ق. ٚ رّٕـٌ

 فىاصم انتمذد: (3-6-6)

اٌىث١سج أٚ ذاخ ا٤صىاي ٚا٤ٚواؿ اٌكاصح ذٕفر فٟ ورً اٌّثأٟ ذاخ ا٤تقاد ا٤فم١ح 

ٚلااد ذىااْٛ اٌفٛاصااً ٌٍغسواا١ٓ ِقاااً. ٚفٕااد ذؽ١ٍااً  ،فٛاصااً ذّاادد ؼااسازٞ أٚ فٛاصااً ٘ثااٛط

ٌٚٙارٖ   ،إٌّشآخ ٌدزاظرٙا وّماَٚ ٤فقاي اٌص٨شي ذدفٝ ٘رٖ اٌفٛاصً تاٌفٛاصً اٌصٌصا١ٌاح 

  اٌفٛاصً تقض ا٨صرساعاخ ٚاٌرٛص١اخ اٌكاصح تٙا ٚفماً ٌّا ٠ٍٟ:

٠ٕثغٟ اظركداَ فٛاصً ذّدد ؼسازٞ فٟ ورٍح إٌّشؤ ، فٍٝ أْ ذصً ٘ارٖ اٌفٛاصاً    

 إٌٝ ٚظٗ ا٤ظاظاخ اٌقٍٛٞ دْٚ اخرسالٙا.

 ٚذقرثس اٌّعافاخ اٌقؾّٝ ٤تقاد ورٍح اٌّثٕٝ وّا ٠ٍٟ:

  ِٓ40  فٟ إٌّاعك اٌّقردٌح وّا ٘ٛ اٌؽاي فٟ فٍعغ١ٓ . 45إي َ 

  ِٓ30  فٟ إٌّاعك اٌؽازج . 35إي َ 

  ٚ ٚ ٠ّىٓ ش٠ادج ٘رٖ اٌّعافاخ تشسط ا٤خر تق١ٓ ا٨فرثاز ذؤش١س فٛاًِ ا٨ٔىّاغ ٚ اٌرّدد

 اٌصؼف .

  فٟ ؼاٌح أفّاي اٌكسظأح اٌىر١ٍح واٌؽٛااظ ا٤ظرٕاد٠ح ٚ ا٤ظٛاز ٠عة ذم١ًٍ اٌّعافاخ ٚ

 ت١ٓ اٌفٛاصً ٚ اخر ا٨ؼر١اعاخ ا٩ٌشِح ٌّٕـ ذعسب ا١ٌّاٖ ِٓ خ٩ي فٛاصً اٌرّدد .

 

 .(٠3cmمً فسخ اٌفاصً فٓ ) أ٨ ٠عةوّا 
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 :Foundationالأسبسبد(3-6-7) 

 إ٨أْإٌّشااؤ،ا ٔثاادأ ترٕف١اار٘ا فٕااد تٕاااء  ٚتاااٌسغُ ِاآ أْ ا٤ظاظاااخ ٘ااٟ أٚي ِاا 

 .فٟ اٌّثٕٝ ا٦ٔشاا١حذص١ّّٙا ٠رُ تقد ا٨ٔرٙاء ِٓ ذص١ُّ وافح اٌقٕاصس 

 ٚا٤زخ،اصااس ا٦ٔشاااا١ح فااٟ اٌّثٕااٝ  ؼٍمااح اٌٛصااً تاا١ٓ اٌقٕ ا٤ظاظاااخ  ٚذقرثااس

فاائْ ا٤ؼّاااي اٌٛالقااح فٍااٝ اٌقماادج ذٕرمااً إٌااٝ ف١ٍٙا،اْ ٚا٤ؼّاااي اٌٛالقااح ٌّٚقسفااح ا٤ٚش

اٌرستح ٠ٚىاْٛ ا٤ظااض ِعاؤٚي فآ     اٌععٛز شُ إٌٝ ا٤فّدج ٚأخ١سا إٌٝ ا٤ظاظاخ إٌٝ 

غ ٚاٌصٍٛض ٚاٌص٨شي ذؽًّ ا٤ؼّاي ا١ٌّرح ٌٍّثٕٝ ٚأ٠ضا ا٤ؼّاي اٌد٠ٕا١ِى١ح إٌاذعح فٓ اٌس٠ا

 .ٌّثٕٝاٌؽ١ح داخً ا ا٤ؼّاي ٚأ٠ضا

 ا٤ؼّااي ٚتٕاءا فٍاٝ  ٥ٌظاظااخ، اٌرصا١ّ١ّح   ا٤ؼّااي ٘اٟ   ا٤ؼّااي ٚذىْٛ ٘ارٖ  

ً  ا٤ظاظاذاٌٛالقح ف١ٍٙا ٚعث١قاح اٌّٛلاـ ٠ارُ ذؽد٠اد ٔاٛؿ       اٌرستاح   اٌّعاركدِح،ٚلٛج ذؽّا

 .أظاضاٌٛالقح فٍٝ وً  ٚا٤ؼّاي

 Shallowاٌعغؽٟ )ٚا٤ظاض لد ٠ىْٛ لس٠ثا ِٓ ظغػ ا٤زخ ٠ٚعّٝ تا٤ظاض 

Foundationٚ ) أٚ صااس٠غ١ح،ٌمٛافااد  أظاظاااخوااؤْ ٠ىااْٛ  اصااىاي٘اارا إٌااٛؿ ٠ىااْٛ تقاادج

 .ؼص١سج أٌٚثشح  أظاظاخأٚ ِٕفصٍح،ٌمٛافد  أظاظاخ

٠ىْٛ ف١ّماا داخاً اٌرستاح ٌٕماً أؼّااي إٌّشاؤ إٌاٝ عثمااخ اٌرستاح اٌق١ّماح           ٚلد 

اٌق١ّاك  ٘ارا إٌاٛؿ تا٤ظااض    أٚ ذٛش٠قٙا فٍٝ اٌغثماخ تغس٠مح ذدز٠ع١ح ٠ٚعاّٝ   ا٤لٜٛ،

(Deep Foundation)     فٕادِا ٠رقارز اٌؽصاٛي فٍاٝ عثماح صااٌؽح        إ١ٌٙاا ؼ١اس ٠ارُ اٌٍعاٛء

وث١اسج   إٌٜؤفّااق اخراساق اٌرستاح    إٌٌٍٝرؤظ١ط تاٌمسب ِٓ ظغػ ا٤زخ ٌرٌه ٠رُ اٌٍعٛء 

 .ِصً ا٤ٚذاد اٌكسظا١ٔح ٌٍؽصٛي فٍٝ اٌعغػ اٌصاٌػ ٌٍرؤظ١ط

  Mat Foundationٚلاد اظاركدِٕا فاٟ ِشاسفٕا ٘ارا اظااض اٌٍثشاح اٚ اٌؽصا١سج         

 ظاخا٨ظا تعثة ذمازب ٚفدَ أرؾاَ
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 Mat Foundation(   11-3اٌشىً ) 

 :  Stairsالأدراج(3-6-8)

ظٟ ت١ٓ اٌغثماخ فاٟ  قٓ ا٨ٔرماي اٌسأٌٚاٌّعؤا٦ٔشاا١ٛ فثازج فٓ اٌقٕصس اٌّقّاز٠ ا٤دزاض

ذمعاا١ُ ازذفاااؿ اٌغاااتك إٌااٝ ازذفافاااخ صااغ١سج ذّصااً ازذفاااؿ اٌدزظااح  اٌّثٕااٝ ؼ١ااس ٠اارُ 

, ٚذُ اظاركداِٙا  فرثازٖ فمدج ِصّرح فٟ اذعاٖ ٚاؼد٠ٚرُ ذص١ُّ اٌدزض إٔشاا١ا تا.اٌٛاؼدج

 فٟ ِشسٚفٕا تشىً ٚاوػ ِٛشفح فٍٝ أزظاء اٌّشسٚؿ 

 .( ٠ث١ٓ صىً اٌدزض ٚ عس٠مح ذع١ٍؽ12ٗ  -3ٌشىً )ا

 

 

 

 

 

 

 

 .ِمغـ ذٛو١ؽٟ فٟ اٌدزض( 12 - 3اٌشىً )
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4. Atir 11.5 

5. spColumn 

6. ETABS 2015 

7. SAFE 2014 
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Chapter Four 

 

Structural Analysis and Design 

 

 

 
4. 1 Introduction. 

4. 2 Factored Loads. 

4. 3 Design method and requirements. 

4. 4 Design of Topping. 

4. 5 Design of One Way-ribbed Slab (R10). 

4. 6 Design of Beam (Beam 47,3F). 

4. 7 Design of Two Way-ribbed Slab (S1). 

4.8 Design of Flat Slab. 

4.9 Design of Column (G3). 

4.10 Design of Stairs. 

4.11 Design of Basement Wall. 

4.12 Design of mat foundation. 

4.13 Design of Frame. 
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4.1 Introduction: 

 

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_11). 

 

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. 
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NOTE: 

The statically calculation and the key plans dependent on the architectural plans. 

 
Code : ACI 2011

                    UBC 
Material :

Concrete: B300….  ( fc'30*0.8 24MPa ) . 

 

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  
Wu = 1.4 DL  
 

 
4.3 Check of minimum thickness of structuralmember: 

 
TABLE 9.5(a) — MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR ONE-

WAY 

SLABS UNLESS DEFLECTIONS ARE CALCULATED. (ACI 318M-11) 
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For rib: 
  

  
 

 

  
         …. for simply span (control) 

 
  

 
 

   

 
         …. for cantilever 

 

select :32 cm thickness with 24 cm block and 8 toping .  

 

 
For beam: 

 
  

  
 

    

  
        …. for two end continuous 

 

Beam thickness 32cm 

 
  

    
 

    

    
          …. for one end continuous 

 
Beam thickness 52cm 

 

 

Select h=(24+8)=32cm for rib slab with drop beam h=52cm and 32cm 

beams. 
 

 

 
4.4 Design of topping: 

Statically system for topping: 
C Consider the topping as strip of (1m) width, and span of mold length with both 

end fixed in the rib 
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Fig 4.1: topping load and moment diagram. 

 

 

 

 

For the topping, the total dead load to be used in the analysis and design is 

calculated as follows: 

 

Table (4 – 2) Dead load calculation for topping  

Calculation 

Quality Density 

KN/m
3 Partsof Rib No. 

0.08×25×1 
25 

Reinforced Concrete 

Topping 

1 

0.07×17×1 17 Sand 2 

0.02×22×1 22 Mortar 3 

0.03×23×1 23 Tile 4 

0.02×22×1 22 Plaster 6 

2.38*1  Partition 7 

KN/m
 

7.14                      ∑ = 

 

Nominal total dead load = 7.14 KN/m
2
. 

Nominal total live load = 4 KN/m
2
. 

 
 

Design of topping for ribbed slab as a plain concrete section:- 

 
 

Fig. (4-2): Topping of one way rib slab 
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qu= 1.2×D+1.6×L 

     14.61 KN/m.   (Total factored load) 

    
     

  
            

              √                         

                            

No structural reinforcement is needed. Therefore, shrinkage and temperature 

reinforcement must be provided. 

For the shrinkage and temperature reinforcement:- 

          

                                  

 

  Use  8 @ 20 cm in both directions. 

 

Check shear strength: 

    
    

 
            

 

     
    

 
 √               

 

49˃ 2.92  

 

 No shear reinforcement is requirement. 

 

 

4.5) Design of One Way-ribbed Slab (R10): 
 

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

and design is calculated as follows: 

 

 

 

 
 

Fig. (4-3):One-Way rib slab 
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Fig 4.4: Rib 10 in first floor. 

 

 

 

 

 

 

 

 

Fig 4.5: Dead load in the rib. 

 

 

 

 

 

 

 

 

Fig 4.6: Live load in the rib. 

 

 
 Units:kN,mete 

5.64 

4.9 5. 

5.64 

4.9 5. 

  

2.08 

4.9 5. 

2.08 

4.9 5. 
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Fig 4.7: Geometry of rib and its dimension. 

 

 

 
 

Fig 4.8: Reactions of rib (live and dead). 

 

 

 

 

 

Rib 1 

Rib 2 
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Fig 4.9: Moment diagram of Rib. 

 

 

 

 

 
 

Fig 4.10: Shear diagram of Rib. 
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Calculation of the total dead load for one-way rib slab is shown in the following 

table: 

 

Table (4 – 3) Calculation of the total dead load for one-way rib slab. 

Calculation 

Quality 

Density 

KN/m
3 

Material 
N

o. 

0.52×0.08×25 = 1.04 25 Topping 1 

0.24×0.12×25 = 0.72 25 Rib 2 

0.52×0.07×17 = 0.6188 17 Sand 3 

0.52×0.02×22 =0.2288 22 Mortar 4 

0.52×0.03×23 =0.3588 23 Tile 5 

0.52×0.02×22 =0.228 22 Plaster  6 

0.4×0.24×10 = 0.864 10 Block 7 

0.52×2.3 = 1.2 2.3 Partitions 8 

KN/m 5.46                      

∑ = 

 

 

 

L = 4*0.52 = 2.08 KN/m 

 

Qu = 1.2* D = 6.55 KN/m 

        1.6*L = 3.33 KN/m 

 

Effective flange width ( 
Eb )                                                    ACI-318-14 (6.3.2) 

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

bE ≤ 
 

 
             = 520 mm …………Controlled. 

≤  Span/4  =  495/4  =  123.75 mm. 

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

→bE= 520 mm. 

 

for main positive reinforcement 12 assume bar diameter  

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

    = 320 – 20– 8 –12/2= 286 mm. 

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

For   hf = 0.08 m 

           
        (  

  
 
) 
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        =                   (      
    

 
)                  

 Mnf = 0.9 × 208.77 = 187.89 KN.m 

 

4.5.1) Positive moment Mu
(+) 

= 19.9  KN.m 

 

→  Mnf  = 187.89 KN.m>  Mu max = 19.9  KN.m. 

  Design as rectangular section. 

Mn = Mu /   = 19.9/ 0.9 = 22.1 KN.m. 

  = 
  

       
  = 

   

       
 = 20.6 

   = 
  

    
 = 

        

        
 = 0.468 MPa 

  = 
 

 
   √  

      

  
   

   = 
 

    
(  √  

            

   
)= 0.00113 . 

→Asreq =   × bE ×d = 0.00113 × 520 × 286 = 168 mm
2
.  

 

       
√  

 

      
      

   

  
        ACI-318-14  (9.6.1.2) 

           = 
√  

     
           

   

   
         

           =100  mm
2
<114.4 mm

2
 ………….  Larger value is control. 

→Asmin<Asreq.. 

2 12 = 226.2 mm
2
>Asreq... OK. 

  Use 2  12 

 

→ Check for strain :-(        )          ACI-318-14  (9.3.3) 

 

   Tension = Compression   

   As × fy  = 0.85 ×   
  × b × a 

226.2 × 420  = 0.85 × 24 × 520 × a     

   a = 8.96  mm. 

  
 

  
 = 

    

    
 = 10.54 mm                     × Note:   

  = 24 MPa< 28 MPa→    = 0.85 

    
   

 
 * 0.003 

     =  
         

     
 * 0.003 = 0.078>  0.005 

   = 0.9 ....  OK. 
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4.5.2) Positive moment Mu
(+) =

18.8 KN.m 

 

→  Mn   *C* (d - t/2) 

              =0.9*0.85*24*80*520*(286-80/2) 

               = 187.89 KN.m 

 Mn  = 187.98 KN.m>  Mu max = 22.9 KN.m. 

  Design as rectangular section. 

  = 
  

       
  = 

   

       
 = 20.6 

   = 
  

     = 
        

              
 = 0.49 MPa 

  = 
 

 
   √  

      

  
   

   = 
 

    
(  √  

           

   
)= 0.0012 

→As =   × bE ×d =0.0012 × 520 ×286 = 178.5 mm
2
. 

As = 178.5 mm² >Asmin = 126.4mm
2 
 

  2 Ø12 with As = 226mm
2 

> As = 195.9 mm² 

  Use 2 12. 

 

→ Check for strain :-(        ) 

       Tension = Compression   

       As × fy  = 0.85 ×   
  × b × a 

       226× 420 = 0.85 × 24 × 520 × a     

      a = 8.95  mm. 

  
 

  
 = 

    

    
 = 10.5  mm× Note:   

  = 24 MPa< 28 MPa→    = 0.85 

    
   

 
 * 0.003 

     =  
        

    
 * 0.003 = 0.079>  0.005 

   = 0.9 .... OK. 

 

 

 

Design of negative moment of the rib:- 

 

 According to ACI-318-14  (9.4.2.1) , For beams built integrally with supports, 

Mu at 

the support shall be permitted to be calculated at the face of support.  

 

4.5.3) Negative moment Mu (-) 
 =19.3 KN.m 

 

Design as rectangular section with b = bw = 120 mm 
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Mn = Mu /  = 0.9*0.85*24*80*120*(286 - 80/2) = 43.36 KN.m 

  = 
  

       
  = 

   

       
 = 20.6 

   = 
  

    
 = 

        

            
  2.25MPa 

  = 
 

 
   √  

      

  
   

   = 
 

    
(  √  

            

   
)= 0.0057. 

→As =   × bw ×d = 0.0057× 120 ×286 = 195.6 mm
2
.  

→As = 195.6 mm² >Asmin = 126.4mm
2 
 

2  12 = 226.2 mm
2
>Asreq =195.6 mm

2 
....  OK.                        

  Use 2  12 

 

→ Check for strain :-(        ) 

       Tension = Compression   

       As × fy  = 0.85 ×   
  × b × a 

226.2 × 420 = 0.85 × 24 × 120 × a     

       a = 38.8  mm. 

  
 

  
 = 

    

    
 = 45.65  mm                     × Note:   

  = 24 MPa< 28 MPa→    = 0.85 

    
   

 
 * 0.003 

         =  
         

     
 *0.003 = 0.0158>  0.005 

   = 0.9 ....  OK. 
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4.5.4) Design of shear of the rib  

 

 Vc, provided by concrete for the ribs shall be permitted to be taken as 1.1 times 

than that for beams . ACI-318-14 (9.8.1.5) 

 

d = 320 - 20- 8 -(12/2) = 286 mm . 

Vu  = 24.6  KN . 

1.1*  Vc = 1.1 ×0.75× 
√  

 
 × 0.12× 0.286 = 23.12 KN. 

 

Take region Ɯ: 

                 

      
 

  
 √                     

   

       
 

 
                                

 

                                        

     

 
 

√      

     
 

√      

      
        

     

 
 

  

    
 

   

     
        

     

 
 

      

 
        

 

s = 1058.2 
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4.6 Design Beam (47) at the 3rdFloor Slab: 
 

Material:- 

Concrete    B300                Fc' = 24 N/mm
2 
 

Reinforcement Steel         fy = 420 N/mm
2
 

 

 By using ATIRprogram, we get the envelope moment and shear force diagram 

As the follows:- 

 

Fig. (4-11):Beam geometry. 

 

 

Load of beam:-  

 

 Load of this beam come from reaction of Rib101 & Rib103 as following: 

 
 

Fig. (4-12): Load of the beam. 

 

»Self-weight of beam = 0.52*0.8 *25 = 10.4 KN/m 
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Figure (4-13): Moment and Shear Diagram in beam 

 

4.6.1) Positive moment Mu (+) 
 = 310.1 KN .m 

d = h – cover-dstirrup -    
 

 
           

  

 
       

Check rectangular section or T-section: 

From the geometry of   T-Section : 

b=  800 mm              h= 520 

 

Select diameter of bar = 18 mm. 

 

Kn = 
         

            
 = 2.03Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.59 

ρ = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
59.20

1
(1 - 

420

)03.2)(59.20(2
1 ) =0.0051

 

A req = ρb   d = 0.0051800461 = 1880.9 mm² 

 
     )

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     461800

420

4.1
461800

4204

24
min As  
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12294.1075min As ………….the larger is control 

 

1880.9 2mm >
2

min 1220mmAs   

Take  8 Ø18 with As=2035.8 mm2 

 

 

Check for strain: 

 

Tension = compression 

As1fy = 0.85  cf  b   a 

 

` 

4.6.2) Positive moment Mu (+) 
=255.4KN.m. 

 

d =        

kn =
         

            
  = 1.69Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.59 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 0.00421
 

A req = ρb   d =0.00421800461 = 1552.6 mm² 

 

1552.6 2mm >
2

min 1229mmAs   

 

Use 8Ф 18 with As = 2035.75 mm² > As req 

 

Check for strain: 

 

Tension = compression 

Asfy = 0.85  cf  b   a 

 

 

ok

mm
a

x

mma

a

s

s












005.0019.0

003.0*)
6.61

6.615.457
(

6.61
85.0

4.52

4.52

*800*24*85.0420*8.2035

1
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4.6.3) Negative moment Mu (-) 
=452.2KN.m. 

 

 

d =        

kn =
         

            
  = 2.96Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.59 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
59.20

1
(1 - 

420

)96.2)(59.20(2
1 ) =0.00765 

 

A req = ρb   d =0.00765800461 = 2821.4 mm² 

 

2821.4 2mm >
2

min 1229mmAs   

A req = ρb   d =0.0077800461 = 2821.34 mm² 

                                    

 

Use 12Ф 18 with As = 3053.62 mm²  >                  

Check strain : 

    

                          

           

  
    

    
          

 

         
          

    
 

                   

 

         

4.6.6Design of shear:- 

» Span 1 :  Vu = 272.7 KN . 

фVc = ф × 
√  

 

 
 × bw × d  
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  = 0.75 × 
√  

 
 × 800×461 = 225.8 KN. 

        
    

  
 √                    

5*фVc = 5*225.8 

= 1129.2 KN  ˃  272.7 

Region 3 : 

Vu <=  Vc + min  Vs 

Vu <= 225.8 + 84.7 = 310.5 

Select  10 , 2 legs  

AV = 2*∏ *102 
/4 

      = 157 mm
2 

Min   Vs = 84.7 

Vs = 84.7/0.75 = 112.93 KN 

  

    
 = 

  

    
 

Sreq = 157*420*461/112.9E+3 

Sreq = 269.3 >= 461/2  

        = 230.5 <= 600 mm 

Select S = 25 cm 

Region 4 : 

Vu  <=  3 Vc 

<= 3*225.8 = 677.4 

  Vn =  *Vc +  *Vs = Vu  

         = 225.8+  *Vs = 290.4 

 *Vs = 64.6 

Sreq = 157*420*461 / 86.13E3 

       = 352.9 mm 

Select S = 300 < 600 
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4. 7 Design of Two Way-ribbed Slab (S1). 

 

4.13.1 Check if the minimum thickness of the slab. 

 

Ib1 = bh
3
 \ 12 = 80 * (32) ^

3
 \ 12 = 218453.3 cm

4
.                                                         52  

Ib1 = bh
3
 \ 12 = 50 * (32) ^

3
 \ 12 = 136533.3 cm

4
 

                                                                            8  

Yc = 52 * 8 * 4 + 12 * 24 * 20   = 10.55 cm
4
                                        `        32          

             52 * 8 + 24 * 12                                                                                                           

Irib =     52 * 8
3
     +     12*24

3
  + 12 * 20

3
 

                12                  12                  12   

 

+ 8*52(6.55) ^2 + 24*12*(9.45) ^2                Fig (4-14): Section in Tow way   

 

= 59609 cm ^4 

 

 

Short direction                                                                    

Is = 
                  

   
= 323264.2cm

4
.  

Long direction  

Is = 
                 

   
= 351349.2cm

4
.  

 

  α1 =  
    

   
  =   2184533.3 \ 323264.2 = 0.676                                                                              

  

 

  af2 =  
    

   
= 136533.3 \ 351349.2 = 0.389    

 

afm= ∑     \ 2 = (0.676+0.389)  \ 2 =   0.533 <2                                 

 

h = 
                     

                        
  = 155 > 125  

 

β = 5.33\ 4.99 = 1.07.  

Select h=32 cm > 15.5     OK.  
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4.13.2 Load calculation: 

 

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

Material Quality Density 

KN\m
3
 

W = Ɣ  * V 

KN 

Tiles 23 23*0.03*0.52*0.52 0187 

Mortar 22 22*0.02*0.52*0.52 0.119 

Sand 17 17*0.07*0.52*0.52 0.322 

Topping 25 25*0.08*0.52*0.52 0.541 

Rib 25 25*0.12*0.24*(0.52+0.4) 0.662 

Concrete block 10 10*0.*0.4*0.4 0.384 

Plaster 22 22*0.24*0.52*0.52 0.119 

Partition     2.3  KN\m
2
 2.3*0.52*0.52 0.622 

Total dead load , KN  2.95 

 

Dead load of slab : 

DL = 4.6 \ (.52 * .52 ) = 10.93 KN\m
2 

. 

WD = 1.2 * 10.93 = 13.12 KN\m
2 

. 

Live load of slab : 

LL = 4 KN\m
2
 

WL = 1.6 * 4 = 6.4 KN\m
2  

W 
= 13.12 + 6.4 = 19.52 KN\m

2 . 

Moment calculation : 

La \ Lb = 4.99 \ 5.33 = 0.95            

Negative moments at continuous edge : 

Caneg = - 0.075                                

Ca,dl =  0.036                               Ca,ll =  0.038 

Cb,dl = 0.024                               Cb,ll =  0.029 

Ca =  0.75                               Cb =  0.25 

 

 

Positive moment : 

Madpos= (0.036 * 13.12*4.99
2
 ) + (0.038*6.4*4.99^2) = 17.81 KN.m  . 

Mbdpos = (0.024* 13.12*5.33
2
 ) + (0.029*6.4*5.33^2) = 14.22 KN.m  . 

 

 

Negative moments : 

Maneg = 0.075*19.52*4.99^2  = 36.45 KN.m \ m . 

Mbneg = 0.075 = 5.7 KN.m \ m . 

 

 

  

4.13.3 Design of slab : 

 

negative moment :  

  d = 320 – 20 –8 - 14/2 = 285 mm . 

   
  

    
  = 

          

              
 = 4.16 Mpa .  = 

  

       
  = 

   

       
 = 20.6 

ρ = 
 

 
( 1- √   

     

   
    ) = 1 \ 20.6 ( 1 - √   

             

    
  ) = 1.12 * 10

-3
 .  
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As = ρbd = 1.12 * 10
-3  

* 120 * 285 = 383.04 mm
2 
 

 

Check for As,min 

0.25 
√  

 

  
bwd  

    

   
 bwd 

As,min =  0.25  
√  

   
  120 . 285  = 99.73 mm

2
 .  

    

    
120 .285  = 114 mm

2 
.  

Take  2  16 .  

 

Positive Moment : 

d = 350 – 20 – 8 - 12/2 = 286 mm . 

As for 2  12 = (2*3.14*12^2)/4 = 226.2 mm
2 
 

Check for As,min 

As min = 
    

   
bwd 

As,min =  0.25  
√  

   
  120 . 286  = 116.6 mm

2
 .  

          
design as rectangular section  

C = a/   

8.96/0.85 = 10.54 mm 

Mn = As * fy *(d- a/2) 

=226.2*420*(286 - 10.54/2) 

=26.67  

                 kn/m> Ma and Mb 

Take  2  12 .  

 

 

 

 

4.13.4 Design of shear : 

Wa = 0. 75 , in the short direction  

The total load on the panel being ( 19.52*4.99*5.33 ) = 519.17 KN .  

The load per rib at face of the long beam is ( 0. 75 * 519.17 * 0.52 \ ( 2 * 5.33 )) = 19 KN . 

Vu =  19  – 0.285 * 0.52 * 19.52  = 25.5 KN .  

 Vc = 0.750*1.1 × 
√  

 

 
 × b × d = 0.75 *1.1 × 

√  

 
 × 120× 285×10

-3
  = 23.04 KN .  

 

No need for shear reinforcement . 
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4.8 Design of Flat slab  : 

The design done by using SAFE program.  

 

4.8.1 Load calculation:   

 

Assume slab thickness 32cm. 

 

Table (4 – 5) Calculation of the total dead load for flat slab. 

Calculation 

Quality 

Density 

KN/m
3 

Thickness 

cm 
Material 

N

o. 

23.0×25 = 8 25 32 Slab 1 

0.07×17 = 1.19 17 7 Sand 0 

0.02×22 =0.44 22 2 Mortar . 

0.03×23 =0.69 23 3 Tile 4 

0.02×22 =0.44 22 2 Plaster 5 

2.38   Partitions 6 

KN/m
2
 13.14 ∑ =  

 

 

 4.8.2 Check for punching shear: 

 

 
 

As shown all ratios less than 1 , so we don’t have punching reinforcement . 

 

 

 

Figure (4-15): Punching Shear Capacity Ratios / Shear Reinforcement for flat 

slab 
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4.8.3 Design for bending moment:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The design of flat slab done by using Finite Element method.  

Selected                            for top reinforcement 

Selected                                                     

 

Figure (4-17): moment distribution in y-direction 

 

Figure (4-16): moment distribution in x-direction 
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Figure (4-18): Reinforcement for flat. 

 

 
 

4.9 Design of column (G 3): 
 

Pd=2500 KN 

Pl=500  KN 

fc =28 Mpa 

fy=420 Mpa 

 (4.9.1) Check the slenderness parameter: 

 (Non-sway system braced, K=1) 

(
  

  
)                              

   

 
      (

  

  
)                                

 r =√
 

 
                                      

r =√
 

 
                    . 

 

Lu = 3.4m   

 

   

  
 

     

     
                                                                 



 

 59صفحة | 
 

2016 

 

   

  
 

     

       
                                                             

- (4.9.2) Calculate  e min ,M min about X-axis: 

Pu=1.2*2500+1.6*500=3800 KN 

e=0 

emin =15 +0.03h =15+0.03× 450 =28.5 mm. 

Mmi n= Pu × emin= 3800 ×0.0285 = 108.3 KN.m 

 

Fc = 28Mpa    ,    Fy=420Mpa 

Ec =4700√    = 4700√   =24870.1 Mpa. 

Ig =
    

  
 

        

  
 = 3.8 ×10

9
mm

4
.  

- (4.9.3) Determine of Euler buckling load: 

Pc =
    

      
 =

                      √  

             
         

-  (4.9.4 ) Calculate the moment magnifier factor: 

Cm =0.6 + 0.4 (
  

  
)    

δns=
  

  
  

      

 
 

  
    

         

                  

 

 

The magnified (e) and (M): 

e = δnsemin =1.38×0.00285 = 39.4 mm 

e/h = 0.0394/0.45 = 0.0876 

Ɣ  /h=(450-2*40-20-20)/450 = 0.77  

 

From the interaction diagram constructed Diagram 

Ɣ /h=0.75                          AgPn / =2.556 

Ɣ /h=0.6                             AgPn / =2.5 

Ɣ /h=0.73                           AgPn / =2.54*(1000/145)=17.57 

Pny=6.08 MN 
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- (4.9.5) Calculate  e min ,M min about Y-axis: 

 

Pu=1.2*2500+1.6*500=3800 KN 

e=0 

emin =15 +0.03h =15+0.03× 500 =30 mm. 

- (4.9.6) Determine of Euler buckling load: 

Pc =
    

      
 =

                      √  

             
          

-  (4.9.7 ) Calculate the moment magnifier factor: 

Cm =0.6 + 0.4 (
  

  
)    

δns=
  

  
  

      

 
 

  
   

          

                  

 

 

The magnified (e) and (M): 

ex = 1.29×30 = 0.0386 mm 

e/h =  0.77 

Ɣ  /h=(500-2*40-20-20)/500 = 0.76  

 

From the interaction diagram constructed Diagram 

AgPn / =17.57                   Pnx=6.08 MN 

 

As=0.026*0.45*0.5=5850     

Select 12 25 

Po=0.8*500*450(0.85*28(1-0.026)+420*0.026)=6.17 MN 
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(4.9.8)Bressler equation: 

 

1/Pn=1/Pnx+1/Pny-1/Po 

=1/6.08+1/6.08-1/6.17 

Pn =5.992 

 Pn=3.89 ≥Pu=3.8 

Safe 

 

 

 ذذذذذذذذذذذذذذذ

Figure (4-19): Reinforcement for column. 
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4.10: Design of stair:

 
Figure (4-20): Top view of stair 

 

(4.10 .1) Determination of Slab Thickness: 

L = 3.8 m. 

hreq = 3.8/ 20 = 19 

Take h= 20 cm. 

 Use h = 20 cm. 

θ = tan
-1

(15.5 / 3) = 27.3 

Cos θ = 0.889 

 (4.10.2) Load Calculations at section :  

-Load on Flight:  

Dead Load: 

For 1m strip: 

Flight = (25*0.2)/(Cos27.3) = 5.63 KN/m. 

Horizontal Mortar = 0.03*22*1 = 0.66 KN/ m.  

Plaster =(0.02*22)/ (Cos 27.3) = 0.5 KN/ m. 

Horizontal tiles =23*0.04*(33/30) = 1.01 KN / m. 

Vertical tiles =22*0.03*(15.5/30) =0.34 KN/m 
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Triangle = 25*0.155*1*0.5 = 1.94 KN/m 

      Total dead load   = 10.08 KN/ m. 

Live load: 

Live load for stairs =4 KN/ m
2
. 

Factor Loads: 

Qu=1.2*10.08+1.6*4 = 18.5 KN/m. 

Au = 18.5*3*0.5 = 27.8 KN 

Max Vu =27.8*cos27.3 = 24.7 KN 

Max Mu =27.8*(0.4+1.5)-18.5*1.5*0.75=32 KN.m 

 

(4.10.3) Design of Shear: 

 Assume Ø 12 for main reinforcement:- 

So, d = 200-20 -12\2 = 174 mm  

Vu = 24.7 KN. 

6

**' dbf
Vc

wc
   

KNVc 5.106
6

174*1000*24*75.0
  

Vu = 24.7 KN> Vc = 106.5 KN.  

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

(4.10.4) Design of Bending Moment: 

Max Mu = 32kN.m 

Mn  = Mu / 0.9 = 32 / 0.9 = 35.55KN.m. 

2db

Mn
K n


  

.17.1
174*1000

10*55.35
2

6

MPakn   

'85.0 fc

fy
m


  

6.20
2485.0

420



m  
















y

n

f

mk

m

2
11

1
 0029.0

420

17.1*6.20*2
11

6.20

1
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reqAs = 0.0029*1000*174 = 504.6 mm
2. 

 

 
minAs = mmhb 36020*1000*0018.0**0018.0   

minAs = 360mm≤ reqAs = 504.6 mm
2
 

Use Φ 12@ 20 cm  

As provided =565.7 mm
2
>As req. 

Check Strain: 

T=C 

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

420*565.7 = 0.85*24*1000*a 

a=11.6 mm 

x=13.6 mm 

€s = 0.0357 >0.005 

So  =0.9 

5 - Lateral reinforcement: 

As min = 3.6 cm
2
 

Use Φ10 @ 10 cm  

As = 3.9 cm
2
/m 

(4.10.5) Design of landing:   

- Load on landing: 

Dead Load: 

Tiles = 0.03*23*1 = 0.69 KN/m. 

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

Plaster = 0.02*22*1 = 0.44 KN/ m. 

Slab = 0.2 *25*1 = 5 KN/ m. 

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

      Total dead load =7.6 KN/ m. 

Live load: 

Live load for stairs = 4 KN/ m. 

Qu=1.2*7.6+1.6*4=15.52 KN/m. 
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Au or Bu from Analysis: 

Au = (15.52+27.8)*4*0.5 = 86.6 KN 

Vu= -43.32*(0.299) +86.6 = 73.65 KN 

Mu max =86.6*2-43.32*2*1 = 86.56 KN.m 

(4. 10.6) Design of Shear: 

Vu = 49.32 KN. 

6

**' dbf
Vc

wc
   

 

 

Vu = 73.65 KN> Vc = 106.5 KN.  

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

 

(4.10.7) Design of Bending Moment: 

Mu = 86.56 KN.m 

Mn = Mu / 0.9 =86.56 / 0.9 = 96.18KN.m. 

d = 174mm. 

2db

Mn
M n


  

.18.3
174*1000

10*18.96
2

6

MPaM n   

'85.0 fc

fy
m


  

6.20
2485.0

420



m  
















y

n

f

mM

m

2
11

1
 0083.0

420

18.3*6.20*2
11

6.20

1















  

reqAs = 0.0083*1000*174 = 14.42 cm
2      

 
minAs = cm26.320*100*0018.0**0018.0 hb  

minAs = 3.6cm
2 

≤ reqAs = 14.42 cm
2
 

KNVc 5.106
6

174*1000*24*75.0
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Use Φ 14 \10cm  

As = 15.39 cm
2
 /m  

Check Strain:  

T=C 

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

420*15.39 = 0.85*24*1000*a 

a=31.68 mm 

x=37.27 mm 

€s = 0.003((174-37.27)/(37.27)) = 0.011 ≥ 0.005 

So  =0.9 

 

(4.10.8) Design Region Ⅲ (Landing): 

Au = 15.52*4*0.5 = 7.76 KN 

Vu = -15.52 *0.299+7.76 = 7.31 KN  

Mu = -7.76*2 + 15.52*2*1 = 15.52 KN.m 

(4.10.9) Design shear: 

Vu = 7.31 KN. 

6

**' dbf
Vc

wc
   

 

 

Vu = 7.31 KN> Vc = 106.5 KN.  

(4.10.10) Design bending moment: 

Mu = 15.52 KN.m 

Mn = Mu / 0.9 =15.52 / 0.9 = 17.24KN.m. 

d = 174mm. 

2db

Mn
M n


  

KNVc 5.106
6

174*1000*24*75.0
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.6..0
174*1000

10*24.17
2

6

MPaM n   

'85.0 fc

fy
m


  

6.20
2485.0

420



m  
















y

n

f

mM

m

2
11

1
 0015.0

420

6.0*6.20*2
11

6.20

1















  

reqAs = 0.0015*1000*174 = 261 mm
2      

 
minAs = cm26.320*100*0018.0**0018.0 hb  

minAs = 3.6cm
2 

≤ reqAs = 261mm
2
 

Use Φ 10 \20cm  

As = 3.93 cm
2
 /m  

Check Strain:  

T=C 

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

420*393 = 0.85*24*1000*a 

a=8.1 mm 

x=9.53 mm 

€s = 0.003((174-9.53)/(9.53)) = 0.052 ≥ 0.005 

So  =0.9 OK 
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Figure (4-21): Reinforcement for stairs. 
 

 



 

 69صفحة | 
 

2016 

4.11 Design of basement wall: 
 

 

 
 

Figure (4-22): Geometry of basement. 
 

 

Fc’ = 24 Mpa  Fy = 420 Mpa 

                ⁄  
 

          
                

             
 

4.11.1 Load on basementwall: 

 

For 1m length of wall: 

  * Weight of backfill: 

          

      = 0.50*18.0*3.24 =29.16 KN/m 

q1 (Factored) = 1.6 *44.8 = 46.656 KN/m 

* Load from live load: 

LL=5 KN/m2 

         
      = 0.50 * 5 =2.50 KN/m 

q2 (Factored) = 1.6 *2.50 =4.0 KN/m 

 

 

4.11.2Design of the shear force: 

Assume h = 300 mm, 
                   
Vmax =56.86 KN 
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6

**' dbf
Vc

wc
   

6

266*1000*28
 Vc =175.01 KN 

Vu > Vc  

No shear Reinforcement is required. 

 

 

4.11.3 Design of bending moment: 

Mu max =22.81 KN.m 

   
  

   
 

     

   
            

   
      

    
 

         

         
          

  
  

        
 

   

       
       

  
 

 
 (  √  

      

  
) 

    
 

     
 (  √  

           

   
) 

              

                                          

                                             

             
 

Select         /m in both direction. 

 

4.11.4 Design of the horizontal reinforcement: 

                                          

Select          , in two layer. 
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Figure (4-23): Reinforcement for stairs. 
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4.12 Design of mat foundation: 

Design done by using SAFE. 

 
4.12.1 Load calculation: 

Density of soil = 18KN/   

Allowable soil pressure = 300kN/m2 

Fc'= 24 Mpa 

Fy= 420 Mpa 

Cover= 7.5 cm 

Take the reaction of columns and walls from ETABS. 

 

4.12.2 Determine the soil pressure: 

 

Subgrade Modulus of soil = 120*300 = 36000KN/   

 

 
 

 

Max pressure KN/  < 300 KN/   

 

 

 

 

 

 

 

 

 

 

Figure (4-24): Soil pressure diagram 
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4.12.5 Check for punching shear: 

 
 

 

 

As shown all ratios less than 1, so we don’t have punching reinforcement. 

 

 

4.12.6 Design for bending moment: 

 

 

 

 

Figure (4-25): Punching Shear Capacity Ratios / Shear Reinforcement for mat 

foundation 

Figure (4-26): moment distribution in x-direction 
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The design of mat foundation by using Finite Element method  

Selected basic mesh                                

Selected basic mesh                                    

 

 

 

Figure (4-28): Reinforcementfor mat . 

 
 

 

 

Figure (4-27): moment distribution in y-direction 
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(4.12) Design of frame: 

 

           = 1040KN. 

       KN. 

        KN. 

  
     MPa                                            

Cheek the stability index: 

About X : 

Q = ∑     

∑     
  =            

         
  = 0.016 ≤ 0.05      braced 

About Y: 

Q =∑     

∑     
 =            

       
 = 0.05 ≤ 0.05      braced 

Magnitude K of column: 

About Y: 

Ψ 
∑  

                  ⁄

∑  
                   ⁄

 

Ψ =
               (

 
   

 
 
   

)

                
    

   7.76 

Ψ             0.0 

from chart  k=0.86 

About x: 

Ψ 
∑  

                  ⁄

∑  
                   ⁄
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Ψ=
                               

                    
 

  27.9 

Ψ             0.0 

from chart  k=.87 

1- Check for slenderness:- 

    

 
       

  

  
     

K=1 for column in nonsway frames. 

    

 
      

   

    
       

    

  
  

       

       
         short  column for bending about x-axis  

    

  
 = 

       

       
 =26.2  40  short column for bending about y-axis 

     =  
  

  
  = 

   

     
 = 0.33 

We will use the tide column interaction diagrams 

 

 
 

    

   
      

Compute ratio   

  
    

 
 

                

   
      

h= 700              b= 700 

          

    

  
 

    

  
      MN 

               (    )      
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=10.88MN 

 

Bresler equation: 

 

  
 

 

   
 

 

  
 

 
 

  
 

 

  
 

 

   
 

 

   
 

 

     
= 

Pn=4.52 > PU=1.04     ok SAFE 

Select reinforcement  

                               

              

  

     
    

Use 20       ok 

20    

Design of BEAM FRAME 

Maximum positive moment Mu (+) 
=660 KN.m  

Mn = Mu /ф= 660/ 0.9 = 733KN.m . 

  = 
  

       
  = 

   

       
 = 20.6 

   = 
  

     = 
       

           
 = 1.9MPa. 

  = 
 

 
    √  

      

  
   

   = 
 

    
(   √  

          

   
)= 0.00479   .  

→      =   * b *d = 0.00479* 700 *740 = 2464  mm
2
. 
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√   

      
       

   

  
      

           = 
√  

     
          

   

   
         

            = 1510 mm
2
<1726 mm

2
 …………. 

Use 7     ok 

 

Maximum Negative moment Mu (-) 
 = 987 KN.m . 

Mn = Mu /ф= 987/ 0.9 = 1097KN.m . 

  = 
  

       
  = 

   

       
 = 20.6 

   = 
  

     = 
        

           
 = 2.86MPa. 

  = 
 

 
    √  

      

  
   

   = 
 

    
(   √  

           

   
)= 0.0074    .  

→      =   * b *d = 0.0074 * 700 *740 = 3817  mm
2
. 

Use 7     ok 

 

Figure (4-29): MomentDiagram for frame. 
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انىتبئح وانتىصٍبد -انفصم انخبمس    

 

 . انىتبئح      1.5

 . انتىصٍبد      2.5

 . انمراخغ      3.5
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 -انىتبئح :  1.5

ِٓ خ٩ي ٘را اٌرعٛاي فٟ ٘را اٌثؽس, ٚ اٌرقسف فٍٝ ِقغ١اذٗ ٚ ظٛأثٗ , ذُ 

  -اٌكسٚض تك٩صح ٘را اٌثؽس ِٓ خ٩ي ٔرااط ذرّصً ف١ّا ٠ٍٟ :

إْ فُٙ اٌّكغغاخ اٌّقّاز٠ح ٌٗ دٚز وث١س فٟ إ٠عاد اٌؽٍٛي ا٦ٔشاا١ح ا٩ٌّاّح ٌٕٛؿ  (1
 ا٨ظركداَ فٟ اٌّثٕٝ .

٠ح ٌٍّصُّ ا٦ٔشااٟ ٌٍرؤو١د فٍٝ ؼً اٌثساِط اٌّؽعٛتح إْ اٌمدزج فٍٝ اٌؽً ا١ٌدٚٞ وسٚز (2
 ٚفُٙ عس٠مح فٍّٙا .

اٌرقسف فٍٝ اٌقٕاصس ا٦ٔشاا١ح , ٚو١ف١ح اٌرقاًِ ِقٙا, ِٚـ  ١ٌح فٍّٙا  , ٚذٌه ١ٌرُ ذص١ّّٙا   (3
 ذص١ّّا ظ١دا ٠ؽمك ا٤ِاْ ٚ اٌمٛج ا٦ٔشاا١ح .

 

 -انتىصٍبد :  2.5

اٌّقّازٞ ٚا٦ٔشااٟ خ٩ي ف١ٍّح اٌرص١ُّ ٠عة أْ ٠ىْٛ ٕ٘اٌه ذٕع١ك ت١ٓ اٌّصُّ  

 ؼرٝ ٠ٕرط ِثٕٝ ِرىا٩ًِ إٔشاا١اً ِٚقّاز٠اً.

٠ٛصٝ ترٕف١ر اٌّشسٚؿ ؼعة اٌّكغغاخ اٌّسفمح تاٌّشسٚؿ تؤلً ذغ١١ساخ  

 ِّىٕح.

٠ٕصػ تٛظٛد ِٕٙدض ِشسف ٧ٌصساف فٍٝ اٌرٕف١ر ٚأْ ٠ٍرصَ تاٌّكغغاخ  

 ٚاٌشسٚط ٌضّاْ اٌرٕف١ر ا٤فضً ٌٍّشسٚؿ.

ظرىّاي اٌرصا١ُّ اٌىٙستاااٟ ٚ ا١ٌّىاا١ٔىٟ ٌٍّشاسٚؿ لثاً اٌّثاصاسج فاٟ        ٠عة ا 

 اٌرٕف١ر ٦دخاي أٞ ذقد٩٠خ ِؽرٍّح ف١ٍٗ ِٓ إٌاؼ١ح ا٦ٔشاا١ح.
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 -قبئمخ انمصبدر وانمراخغ :   3.5

، ِعٍط اٌثٕاء اٌٛعٕٟ ا٤زدٟٔ، وٛد ا٤ؼّاي ٚاٌمٜٛوٛداخ اٌثٕاء اٌٛعٕٟ ا٤زدٟٔ،  .1

 َ.1990فّاْ، ا٤زدْ، 

 ٩ِؼؾاخ ا٤ظراذ اٌّشسف.  .2

 

3. ACI Committee 318 (2014),ACI 318-14: Building Code Requirements 

for Structural Concrete and Commentary, American Concrete 

Institute, ISBN 0-87031-264-2. 
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 بد ـانمــهحـق 4.5

 

Appendix  (A) 

Architectural Drawings 

 

 

This appendix is an attachment with this project 

 

 

Appendix  (B) 

Structural Drawings 

 

 

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

 

 

 

MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR 

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