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 انفصم الأول

 : انمقدمة 1-1

إغ أَٓب ٔثسكى ْػا انًٕلغ أصجسذ يسطخ ردبؼٚخ ْبيخ, ٔيؼجؽاً , ثًٕلغ خغؽافٙ فؽٚع فهسطٍٛ رزًزغ 

 .ٚصم ثٍٛ انشًبل ٔاندُٕة ٔانشؽق ٔانغؽة

ٚؿٔؼٌٔ انًٕالغ  انػٍٚ زخ انعٔنٛخ ٔضبصخ ثبنُسجخ نهسٛبذثًُبضٓب انًلائى نسؽكخ انسٛب فهسطٍٛٔرزًزغ 

 ..ٚسزفٛعٌٔ يٍ اػزعال انًُبش صٛفبً ٔظفئّ شزبءً  انعُٚٛخ ٔ

يٍ الأيبكٍ انًمعسخ إضبفخ إنٗ كَٕٓب يعُٚخ " ضهٛم انؽزًٍ"ٔرؼزجؽ يعُٚخ انطهٛم انزٙ رؼؽف ثبسى  

 ., ٔػعظ كجٛؽ يٍ انًٕالغ الأثؽٚخربؼٚطٛخ لعًٚخ زٛث ٕٚخع ثٓب انًسدع الإثؽاًْٛٙ 

ػهٗ  خجبنٓب فٙ يُطمخ خجهٛخ ٚؿٚع اؼرفبع ثؼضكى خُٕثٙ انمعـ  35ٔيعُٚخ انطهٛم رمغ إنٗ يسبفخ َسٕ 

أنف يزؽ فٕق سطر انجسؽ, ٔنػنك فٓٙ رؼزجؽ يصٛفب خًٛلا زٛث ركثؽ ثسبرٍٛ الأشدبؼ انًثًؽح ٔانفٕاكّ ٔكؽٔو 

 .أيب انجهعح انمعًٚخ يٍ يعُٚخ انطهٛم فٓٙ إزعٖ ألعو يعٌ فهسطٍٛ , انؼُت ثشكم ضبص

رهؼت انسٛبزخ ظٔؼاً ْبيب ٔثبؼؾاً فٙ الزصبظ يؼظى ظٔل انؼبنى إغ رؼزًع ػهٛٓب ْػِ انعٔل اػزًبظاً أسبسٛبً 

يؿاٚبْب انؼعٚعح  َزٛدخنعٖ كبفخ ظٔل انؼبنى  يًٓخكًصعؼ ْبو يٍ يصبظؼ انعضم انمٕيٙ ٔلع صبؼد انسٛبزخ 

ٔرزٛر فؽص انؼًم نؼعظ كجٛؽ  انصؼجخنؼًلاد ٔضبصخ الالزصبظٚخ ٔالاخزًبػٛخ ٔانثمبفٛخ ٔالإػلايٛخ فٓٙ ردهت ا

إنٗ خبَت رشدٛؼٓب نلاسزثًبؼ فٙ يدبل انطعيبد, كإَشبء  , ٍٛٛ ٔػًبل يٓؽحيٍ انًٕاطٍُٛ نهؼًم كإظاؼٍٚٛ ٔفُ

انفُبظق ػصت رؼزجؽ ٔانفُبظق ٔانًطبػى ٔانُمم انسٛبزٙ ثكبفخ إَٔاػّ ٔأشكبنّ ٔانصُبػبد انٛعٔٚخ ٔانفٕنكهٕؼٚخ, 

فٙ أ٘ ظٔنخ يٍ ظٔل انؼبنى انًزسضؽ, فلا ًٚكٍ رصٕؼ لٛبو َشبط سٛبزٙ يٍ ظٌٔ ٔخٕظ شجكخ  انسٛبزخَشبط 

  .ٔانًطبػىلٕٚخ يٍ انفُبظق ٔانًُزدؼبد ٔانمؽٖ انسٛبزٛخ 

 

 

 

 

 

 

 

http://ar.wikipedia.org/wiki/%D8%B3%D9%8A%D8%A7%D8%AD%D8%A9
http://ar.wikipedia.org/wiki/%D9%85%D8%B7%D8%B9%D9%85
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 :مشكهة انبحث  1-2

ركًٍ يشكهخ انجسث فٙ ْػا انًشؽٔع فٙ انزسهٛم ٔانزصًٛى الإَشبئٙ ندًٛغ انؼُبصؽ انًكَٕخ نهًجُٗ 

 ". فُعق سٛبزٙ" انػ٘ سزدؽٖ ػهّٛ انعؼاسخ ْٕٔ 

يٍ انؼُبصؽ الإَشبئٛخ يثم انؼمعاد زٛث سٛزى رسهٛم خًٛغ انمٕٖ ٔالأزًبل انٕالؼخ ػهٗ كم ػُصؽ 

 .ٔيٍ ثىَ  رسعٚع أثؼبظْب ٔزسبة زعٚع انزسهٛر انلاؾو نٓب ,انص...ٔاندسٕؼ ٔالأػصبة ٔالأػًعح 

 

 : أهمية انمشروع 3 -1

فٓٙ يعُٚخ ٚسٛظ ثٍٛ , يٍ انًؼهٕو أٌ يعُٚخ انطهٛم يعُٚخ ربؼٚطٛخ ٔأثؽٚخ ًٚزع ربؼٚطٓب يُػ ألاف انسٍُٛ 

 ,نًئبد انسٍُٛخُجبرٓب ٔ لُبطؽْب ٔ زبؼارٓب انؼعٚع يٍ انًجبَٙ انزبؼٚطٛخ ٔ الأثؽٚخ ٔانعُٚٛخ انزٙ ًٚزع ربؼٚطٓب 

 .مبع انؼبنى ْػِ انًعُٚخ ندهت انسٛبذ يٍ شزٗ ث ٚدت أٌ رسزغمٔنػنك 

ٔنػنك كبٌ يٍ انضؽٔؼ٘ أٌ رسٕ٘ ْػِ انًعُٚخ ػهٗ فُبظق سٛبزٛخ رزًزغ ثكبفخ انًؽافك ٔانسبخٛبد 

ٔثسجت , َبْٛك ػٍ انًؽظٔظ الالزصبظ٘ ٔالاؼرمبء انًؼًبؼ٘ نهًعُٚخ , انلاؾيخ نلاؼرمبء ثبنًسزٕٖ انسٛبزٙ نهًعُٚخ

نًشؽٔع انفُعق نزٕفٛؽ اززٛبج  الإَشبئٙأٌ َمٕو ثبنزصًٛى ًثم ْػِ انفُبظق كبٌ زؽٚب ثُب نافزمبؼ يعُٚخ انطهٛم 

 .انًعُٚخ

 

 :انهدف من انمشروع  1-4

 .انمعؼح ػهٗ اضزٛبؼ انُظبو الإَشبئٙ انًُبست نهًشبؼٚغ انًطزهفخ -1

 .ؼثظ انًؼهٕيبد انزٙ رى ظؼاسزٓب فٙ انًسبلبد انًطزهفخ ثشكم يُفؽظ ٔ رطجٛك -2

  سٛزى إػعاظ انًطططبد الإَشبئٛخزٛث , ؼُبصؽ الإَشبئٛخ انًطزهفخالإَشبئٙ نه نزسهٛم ٔانزصًٛىاانمعؼح ػهٗ   -3

 (.انص....ٔأسبسبد, أػًعح ,أػصبة, خسٕؼ) انزُفٛػٚخ يٍ

 . بئٛخشالإَانزعؼة ػهٗ إػعاظ انًطططبد الإَشبئٛخ ٔانزفبصٛم  -4

 .انزصًٛى الإَشبئٙانُٓعسٛخ ٔضبصخ ثؽايح  جؽايحاناسزطعاو  إرمبٌ -5
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 :نطاق انمشروع  1-5

 :فصٕل, ْٔٙ سذْػا انًشؽٔع  ٚشًم

 .زٛث ٚشًم انًمعيخ, ٔيشكهخ انًشؽٔع, ٔأسجبة اضزٛبؼ انًشؽٔع ٔأًْٛزّ :الأول الفصل -1

    ٚزضًٍ انٕصف انًؼًبؼ٘ نهًشؽٔع, ٔفّٛ َجٍٛ يزطهجبد انزصًٛى نٓػا  :الثاني لفصلا -2

 .انُٕع يٍ انًُشآد                            

 .نهًجُٗ انًكَٕخ نهؼُبصؽ الإَشبئٕٙصف انٚسزٕ٘ ػهٗ  :الثالث لفصلا -3

 .ٚسزٕ٘ انزسهٛم ٔانزصًٛى الإَشبئٙ نكبفخ انؼُبصؽ الإَشبئٛخ :الرابع الفصل -4

 .انُزبئح ٔانزٕصٛبد :الخامس الفصل -5

 .إػعاظ انًطططبد انزُفٛػٚخ :السادس الفصل -6

 

 :خطىات انمشروع  1-6

 .ظؼاسخ انًشؽٔع يؼًبؼٚب  -1

 .رسعٚع انؼُبصؽ الإَشبئٛخ  -2

 .رسعٚع الأزًبل انًطزهفخ  -3

 .انزسهٛم الإَشبئٙ نهؼُبصؽ  -4

 .انزصًٛى الإَشبئٙ نهؼُبصؽ  -5

 .إػعاظ انًطططبد انزُفٛػٚخ  -6

 

 .ٔاندعٔل انزبنٙ ٕٚضر رسهسم أػًبل انًشؽٔع ٔانؿيٍ انلاؾو نكم َشبط
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  :المشروعلمحه عامه عن   (2-1)

ػهٗ ارض يظاحتٓا (حٙ انجايؼح  )كٙ يُطوح  كٙ انخهٛمٚوٕو انًشزٔع ػهٗ أرض توغ        

و(00411)
0
تالاضاهح إنٗ يٕهؼّ انحٕٛ٘  الأرضٔٚؼتثز يٕهغ الأرض يًٓا َظزا نطثٕؿزاكٛح   

 . ٔانًتٕطظ نهًذُٚح

 

 .يٕهغ الارض( 0-0)شكم 

 :ْٙ انلؼانٛاخ يجًٕػح يٍ   انلُذمٔٚضى يشزٔع           

  كلتٛزٚا 

 ٌيخاس 

 إدارج   

  ٍٛيكاتة يٕظل 

 اطتوثال 

 ؿزف خذياتٛح. 
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 :وصف مىقع المشروع (2-2)

ٚوٕو انًشزٔع ػهٗ أرض توغ كٙ ههة يذُٚح انخهٛم، ٔٚؼتثز يٕهغ انًشزٔع يًٓاً َظزاً نهؼٕايم 

 :انتانٛح

 .زب انًٕهغ يٍ يذخم انًذُٚحه -0

 .هزب انًٕهغ يٍ انًزاكش انتجارٚح، ٔانظكُٛح، ٔانتؼهًٛٛح -0

 .طٕٓنح الإَتوال يٍ ٔإنٗ انًٕهغ -3

طثٕؿزاكٛح الأرض تؼطٙ سأٚح رؤٚا يثانٛح نهًثُٗ، كانًشاْذ ٚزٖ كايم ارتلاع انًثُٗ يٍ  -4

 .سأٚح يُاطثح دٌٔ أدَٗ جٓذ

يٍ انتذرج كٙ كشق تلاصٛم انًثُٗ انًؼًار٘ طثٕؿزاكٛح الأرض أٚضاً تًكٍ انًشاْذ  -5

تحٛث ٚثذأ انًشاْذ تزؤٚح انخطٕط انؼايح نهٕاجٓح ٔيكَٕاتٓا الأطاطٛح، ثى تشداد هذرتّ ػهٗ 

 .رؤٚح انتلاصٛم

 .انًٕهغ َوطح اَطلام ْايح إنٗ انؼذٚذ يٍ ضٕاحٙ انًذُٚح ٔهزاْا انًجأرج -6

 .انًٕهغ يتصم تكاكح خذياخ انثُٛح انتحتٛح -7

 .هزٚة يٍ يزاكش انخذياخ ٔانًجًؼاخ انحكٕيٛحانًٕهغ  -8

 .ٚوغ ػهٗ شارع رئٛظٙ حٕٛ٘، ٚصم شًال انًذُٚح تجُٕتٓا، ٔشزهٓا تـزتٓا -9

                                                                                                                       

 :عالفكرة التصميمية للمشرو (2-3)

 تٕظٛلأأّ تانؼًأأارج انتوهٛذٚأأح يأأٍ خأألال  ٘تأأيتٙ ككأأزج انًشأأزٔع يأأٍ تأأيثز انًصأأًى  انًؼًأأار

ٔانوثأأح انكزٔٚأأح ٔاطأأتخذاو  حٛأأث َلاحأأع اطأأتخذايّ ن هأإٔاصكأأٙ انًثُأأٗ ،  توهٛذٚأأح يؼًارٚأأحنؼُاصأأز 

 .لأػًذج تشكم كثٛز كٙ انٕاجٓاخ  تالإضاكح لاػتًادِ ػهٛٓا داخم انًثُٗا

 

 

 :لمعماريالتصميم اوصف (2-4) 

يٍ يحٕر رئٛظٙ ػًٕد٘ ػهٗ ٔاجٓح  يكٌٕ  انتصًٛى انًؼًار٘ نهلُذم جاء كّٛ انلزاؽ

تشٚذ تؼهٕ انًذخم يزكشٚح  كزٔٚحيذخهّ انزئٛظٙ كٙ تذاٚح انًحٕر تالإضاكح إنٗ ٔجٕد هثح  ٔ انًثُٗ

  . أخزٖيٍ جٓح  ٔيؤكذج ػهٗ انًذخميٍ جٓح يٍ هٕج ْذا انًحٕر 
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 :فقية المساقط الأوصف  (2-4-1)

 

ْذِ  تٍٛٚتى انتُوم ، ٔ رٔٔف انتظٕٚح  طٕاتن تالإضاكح إنٗ طاتنخًظح ٚتكٌٕ انًثُٗ يٍ 

الإجًانٛح انًظاحح .انطٕاتن يٍ خلال َظاو يتكايم يٍ يحأر انحزكح  انؼًٕدٚح انًٕسػح كٙ انًثُٗ 

 .يتز يزتغ (9091) نهًثُٗ

 

 :طابق التسىية(2-4-1-1) 

اسٌ ٔؿزف يجًٕػح يٍ انلزاؿاخ انًؼًارٚح تتًثم كٙ انًخػهٗ  ٚحتٕ٘ طاتن انتظٕٚح

و  631))، يظاحتّ تظأ٘ ،تالإضاكح إنٗ انًكاتة خذياتٛح 
0
ٕٚجذ .  (-(1.65ٔٚوغ ػهٗ انًُظٕب  

 .ًٚكٍ نهظٛاراخ انٕصٕل إنّٛ نتظٓٛم تلزٚؾ حًٕنتٓا كٙ انًخاسٌتانٕاجٓح انخهلٛح يذخم خاص 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 ن انتظٕٚحطات( 0-0)شكم رهى 

  

BASEMENT FLOOR PLAN
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 :طاتن الأرضٙان(2-4-1-2)

ػهٗ  صانح اطتوثال كثٛزج ٔ ػهٗ انًذخم انزئٛظٙ نهلُذم ٔ كٛحتٕ٘ الأرضٙانطاتن  أيا

ٔ تثهؾ يظاحتّ  (1.65+)يُظٕب ْذا انطاتن . أخزٖ ؿزف يكاتة ٔكلتٛزٚا ٔيطثخ ٔؿزف خذياخ

و( 1685 (
0
. 

 

 

 

 

 

 

 

 

 

 انطاتن الارضٙ( 3-0)شكم 

 

 :ابق الأول والثاني والثالث والرابع الطى(2-4-1-3)

 

ٛى انًؼًأأار٘ صأأًكٓأأٙ طٕاتأأن يكأأزرج نٓأأا َلأأض انت ٔ انزاتأأغ انثأأاَٙ ٔانثانأأثٔ الأٔل انطٕاتأأن أيأأا

 : ػهٗ حٛث احتٕخ يتز يزتغ( 0705)ٔيظاحح انطاتن  ٔانتٕسٚغ انلزاؿٙ ٔانتوظٛى انٕظٛلٙ

 تهكَٕح خاصح كم ؿزكتٍٛ نًٓا حًاو ٔاحذ ٔ 4 ؿزف يشدٔجح ػذد. 

 كَٕح خاصح ٔؿزكح يلاتضٔحًاو ٔ تهثلاثح ؿزف ُلصم يكٌٕ يٍ جُاح ي. 

 08 ٔ تهكَٕح خاصح تكم ؿزكح  ؿزكح يلزدج تًظاحاخ يتوارتح يغ حًاو. 

 نًخاسٌ ٔؿزف خذيح حتالإضاك. 
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 (ٔانزاتغ انثانث_انثاَٙ _الأٔل ) انطاتن ( 4-0)شكم 
 

 

 : طابق الرووف(2-4-1-4)

 .ْذا انطاتن كًطؼى ٔكاكٛتٛزٚا صٛلٛح نُشلاء انلُذمتى اطتخذاو 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انزٔٔف ( 5-0)شكم 
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 الىاجهات المعمارية(2-4-2) 

 (:الشرقية) الىاجهة الرئيسية (2-4-2-1)

اػتًذ انًصًى انًؼًار٘ كٙ تصًًّٛ نهٕاجٓح انزئٛظٛح نهًثُٗ اطتخذاو ػُاصز إَشائٛح 

انًزكشٚح  انكزٔٚح يؤكذاً ككزتّ انتصًًٛٛح تالإضاكح إنٗ ٔجٕد انوثح  توهٛذٚح كالأهٕاص ٔالأػًذج

 . ٗانتٙ تتٕطظ انًثُ

 

 

 

 

 

 

 

 

 

 

 

 انزئٛظٛح انٕاجٓح ( 6-0)شكم 

 

 

 

 

 

 

 

 

 

east (main) elevation
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 :انٕاجٓح انـزتٛح (2-4-2-2)

اتزاس نهؼُاصز الاَشائٛح  نهًثُٗ ؼًار٘ كٙ تصًًّٛ نهٕاجٓح انـزتٛحاػتًذ انًصًى انً

 انكزٔٚح ٕجٕد انوثحتالاضاكح ن ، يٍ خلال ػًم تزٔساخ نلاػًذج جٓحلاظٓار جًال انٕا

 . انًزكشٚح انتٙ تتٕطظ انٕاجٓح

 

 

 

 

 

  

 

 

 

 

 

 انٕاجٓح انـزتٛح( 7-0)شكم                                          

 

 

  

 

 

 

  

 

 

 

west elevation
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 .انتصًٛى انًؼًار٘ ايا انٕاجٓتٍٛ انشًانٛح ٔانجُٕتٛح كوذ كاَتا يتًاثهتٍٛ يٍ حٛث    (2-4-2-3)

 

 

 

 

 

 

  

 

 

 

 

 

 انٕاجٓتٍٛ انشًانٛح ٔ انجُٕتٛح ( 8-0)شكم 

 

 

 

 

 

 

 

 

 

 

 

 

south elevationnorth elevation



51 

 

  انفصم انثبنثانفصم انثبنث
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 :يقذيت 3-1

 

 ِٓ خلاي رُ دساعخ اٌّششٚع ِٓ إٌبؽ١خ اٌّؼّبس٠خ لاثذ ِٓ رطج١ك ع١ّغ الأفىبس ٚاٌّمزشؽبد اٌّؼّبس٠خ ٌٍّجٕٝ  ثؼذ أْ

ػّبْ ٚعٛد  ٚاٌٙذف اٌشئ١غٟ ٌؼ١ٍّخ اٌزظ١ُّ الأشبئٟ ٘ٛ ,ظ١ُّ أشبئٟ ٠ٍجٝ ٘زٖ الافىبس ٚاٌمٛا١ٔٓ إٌٙذع١ٗ ر

 .ِضا٠ب اٌزشغ١ً ف١ٗ ِغ الاخز ثؼ١ٓ الاػزجبس الاثؼبد الالزظبد٠خ ٌٗ

ي اٌزٟ رؤصش ػ١ٍٙب َ  وبفٗ الاؽّب٠ؼزّذ اٌزظ١ُّ الأشبئٟ ثشىً اعبعٟ ػٍٝ رظ١ُّ وبفٗ اٌؼٕبطش الأشبئ١ٗ ثؾ١ش رمبٚ

فبظ ثبٌزبٌٟ ٠غت ٚطف وبفٗ ٘زٖ اٌؼٕبطش ٚطفب دل١مب ٠ٍجٟ ِزطٍجبد اٌؾغبثبد إٌٙذع١ٗ ٌٙزا اٌّششٚع ثبلاػبفٗ ٌٍؾٚ

 .ػٍٝ اٌزظ١ُّ اٌّؼّبسٞ ٚػذَ رغ١١شٖ 

 

 :هذف انتصًيى الاَشبئي   3-2

 

, ؾ ٌغ١ّغ إٌٛاؽٟ إٌٙذع١ٗ ٚالأشبئ١خ ٌٍزظ١ُّ الأشبئٟ ٘ٛ أزبط ِجٕٝ آِٓ ِزىبًِ ِٚزشاث اٌٙذف اٌشئ١غٟ ٠ؼزجش

١خ ٠ٚىْٛ رٌه اٌؼٕبطش الإٔشبئٌزٌه لاثذ ِٓ رؾذ٠ذ , ِٚمبَٚ ٌٍّؤصشاد اٌخبسع١خ ِٓ صلاصي ٚس٠بػ ٚ٘جٛؽ ثبٌزشثخ 

 :ثٕبءً ػٍٝ ِب٠ٍٟ
 

  ْػبًِ الأِبSafety factor ) ):  ًّ٠ٚزؾمك ٘زا اٌؼبًِ ِٓ خلاي اخز١بس ِمبؽغ أشبئ١خ لبدسح ػٍٝ رؾ

 .اٌمٜٛ ٚالأؽّبي ٚالاعٙبداد اٌٛالؼخ ػ١ٍٗ وبفخ

  اٌزىٍفخ الالزظبد٠خEconomy Cost)): ٠ٚزؾمك ٘زا اٌؼبًِ ثبلإػزّبدػٍٝ ٔٛع اٌّٛاد اٌّغزخذِٗ فٟ اٌجٕبء

  .ثؾ١ش رىْٛ ِٕبعجخ اٌزىٍفخ ٚرٍجٟ اٌغشع اٌّغزخذِٗ لأعٍٗ

  ٌٍٕٝزشغ١ً ؽذٚد طلاؽ١خ اٌّج(Serviceability)   ذ صائ ؽأٞ ٘جٛ ِٓ ؽ١ش رغٕتDeflection) (  ٚ 

 .ٌّض١شح لإصػبط اٌّغزخذ١ِٓا (Cracks) اٌزشممبد رغٕت

 اٌشىً ٚ إٌٛاؽٟ اٌغّب١ٌخ ٌٍّٕشؤ . 

 

 :الإختببراث انؼًهيت 3-3

 

ٌّؼشفخ لٛح رؾٍّٙب لاثذ ِٓ اٌم١بَ ثجؼغ الاخزجبساد ٚاٌفؾٛطبد ٌٍزشثخ  ٔشبئٟإِششٚع  أٞ ُثزظ١ّلجً اٌم١بَ 

ٚرٌه ِٓ , عبعبدلأشفخ ِٕغٛة ا١ٌّبٖ اٌغٛف١خ ٚػّك اٌطجمخ اٌزؤع١غ١خ إٌّبعجخ ٌٛػغ اِٚؼ, ِٚٛاطفبرٙب ٚٔٛػٙب

  .ٚأخز ػ١ٕبد ِٓ ٘زٖ اٌزشثخ ٚػًّ اٌفؾٛطبد اٌلاصِخ ػ١ٍٙب, مٛة ثؤػذاد ٚأػّبق ِٕبعجٗ ِذسٚعٗخلاي ػًّ ص
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 :انذراسبث انُظريت وانتذهيم وطريقت انؼًم 3-4

 

اٌزؾ١ًٍ ٚاٌزظ١ُّ ٘ٛ اٌم١بَ ثبٌذساعخ إٌظش٠خ ٌٍّششٚع ٌٍٛطٛي اٌٝ أفؼً اْ ِٓ أُ٘ الأػّبي ٌٍم١بَ ثؼ١ٍّخ 

 ٠ٚىْٛ رٌه ثؼذ دساعخ اٌؼٕبطش الأشبئ١خ ثشىً وبًِ ٌٍّجٕٝ , ِب ٠ىْٛ ِٓ ػ١ٍّبد اٌزؾ١ًٍ ٚاٌزظ١ُّ

 .ٚرؾذ٠ذ الأؽّبي اٌٛالؼخ ػٍٝ وً ػٕظش ٌٍٛطٛي إٌٝ اٌزظ١ُّ اٌّز١ٓ ٚا٢ِٓ ٚؽش٠مخ اٌؼًّ إٌّبعجخ

 

 :الادًبل 11--44--33  

ٕ٘بن ِغّٛػخ ِٓ الأؽّبي ٚالؼخ ػٍٝ اٌؼٕبطش الإٔشبئ١خ اٌزٟ عٛف ٠زُ رظم١ّّٙب ثؾ١مش رىمْٛ لمبدسح ػٍمٝ 

 : اٌٝ لغ١ّٓ ٘زٖ الأؽّبي رٕمغُٚ , أٞ ٘جٛؽ صائذ أٚ ٌٍّٕشؤحرؾٍّٙب ِٚمبِٚزٙب دْٚ ؽذٚس ا١ٙٔبس 

    زخ ٚالاؽّبي اٌؾ١خ ٚالاؽّبيٚ٘زٖ الاؽّبي رزؼّٓ الاؽّبي ا١ٌّ( :اٌّجبششح ) الاؽّبي اٌشئ١غ١خ  -1

 .اٌج١ئ١خ       

 ٚرشًّ أىّبػ اٌغفبف ٌٍخشعبٔخ , ٚاٌزؤص١ش اٌؾشاسٞ ( : غ١ش اٌّجبششح ) الاؽّبي اٌضب٠ٛٔخ  -2

 .ٚ٘جٛؽ الاعبط     

ٌزٌه رغت اٌذلخ اٌّزٕب١٘خ فٟ ؽغبثبد الأؽّبي, ؽ١ش أْ اٌخطؤ فٟ ِضً ٘زٖ اٌؾغبثبد ٠ؤصش عٍجب ػٍٝ اٌزظ١ُّ 

 .فبدؽب ٚلذ ٠ؤدٞ اٌٟ خغبئش ثشش٠ٗ ِٚبد٠ٗ٠ىْٛ ٘زا اٌخطؤ  ٟ ٚلذالإٔشبئ

 

  ::الأدًبل انًيتتالأدًبل انًيتت  11--11--44--33

 أٚ,  ٌٍّٕشؤاٌزار١خ  الأصمبي, عٛاء ِٕٙب  أٔٛاػٙبػٍٝ ِخزٍف  وبلأصمبيٟ٘ اٌمٜٛ اٌذائّخ إٌبرغخ ػٓ اٌغبرث١خ 

. , ومٛح دفغ اٌزشثخ ٌٍغذساْ اٌغبٔذح ِضلاً سع١خبٌخا الأصمبياٌمٜٛ اٌغبٔج١خ إٌبرغخ ػٓ  أٚاٌؼٕبطش اٌضبثزخ فٛلٗ ,  أصمبي

اٌؼٕبطش اٌّشوضح ػ١ٍٗ ثظٛسح دائّخ, وبٌمغبِبد ِؾذدح اٌّٛلغ ٚاٌغذساْ  أٚصاْا١ٌّزخ  الأؽّبيٚرذخً ػّٓ 

 .ٚاٌمظبسح ٚوغبء اٌغذساْ ٚاٌزّذ٠ذاد ٚاٌزشو١جبد اٌىٙشثبئ١خ ٚا١ٌّىب١ٔى١خ ٚاٌّؼّبس٠خ  الأسػ١بد ٚأػّبي

 

 :ثبٌىضبفخ إٌٛػ١خ ٌٍّٛاد اٌّغزخذِخ فٟٙ وبٌزبٌٟٚف١ّب ٠زؼٍك 

 

 

 

 

 

 



51 

 

 

  ((دسب انكود الاردَيدسب انكود الاردَي))  انكثبفت نهًواد انًستخذيتانكثبفت نهًواد انًستخذيت(  (  11--33))جذول جذول 

انرقى 

 انًتسهسم
 انًبدة انًستخذيت

انكثبفت انًستخذيت          

(KN/m³) 

 22 اٌجلاؽ 1

 23 اٌّٛٔخ 2

 25 اٌخشعبٔخ 3

 14.5 عُ 11اٌخشعبٟٔ اٌّفشؽ عّه  اٌطٛة 4

 23 اٌمظبسح 5

 17 اٌشًِ 6

KN/m ((2.38انقواطغ بقيًت أوزاٌتذسب : يلادظت
2

 
 
(.الأسدٟٔؽغت اٌىٛد ).

    

 

 

 :الأدًبل انذيت   22--11--44--33

ٟ٘ الأؽّبي اٌزٟ رزغ١ش ِٓ أٚثؾىُ اعزؼّبلارٙب اٌّخزٍفخ ,  ٚالإٔشبءاداٌزٟ رزؼشع ٌٙب اٌّجبٟٔ  الأؽّبيٟ٘ 

ِٚٓ ٘زٖ , رٛػغ ثشىً ِؤلذ ٠ّٚىٓ ٔمٍٙبٚاٌزٟ رؤصش ثشىً سأعٟ, ٚ ,اٌّجٕٝ ؽ١ش اٌّمذاس ٚاٌّٛلغ خلاي ػّش

 :الاٚصاْ

 .الأعٙضح ٚاٌّؼذاد .1

 .ٚصْ الأصبس .2

 . (غ١ش ِؾذدح اٌّٛلغ) اٌمٛاؽغ اٌّزؾشوخ .3

 .ِغزخذِٟ ٘زا اٌّجٕٝ شخبصالأٚاُ٘ ِب ٠ّضٍٙب  .4

 :, ِٕٙبالأسدٟٔغت اٌىٛد ح ٚرُ ٚػؼٙب فٟ عذاٚي خبطخ ؽؤ٘زٖ الأؽّبي رُ رمذ٠ش٘ب ؽغت اعزخذاَ إٌّش
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  الأدًبل انذيت الأدًبل انذيت ( ( 22--33))جذول جذول 

انرقى 

 انًتسهسم
 طبيؼت الاستخذاو

انذًم انذي          

(KN/m
2

) 

 5.0 اٌّخبصْ 1

 4.0 الأدساط 2

 5.0 اٌّطبػُ 3

 2.0 غشف إٌَٛ ٚاٌؾّبِبد 4

 3.0 اٌّطبثخ 5

 4.0 اٌّّشاد ٚاٌّذاخً ٚالأدساط 6

 4.0 لبػبد اٌزغّغ 7

 4.0 اٌششفبد 8

  

  

 :الأدًبل انبيئيت  33--11--44--33

 

 :اٌٙبِخ اٌزٟ ٠غت أخز٘ب ثؼ١ٓ الاػزجبس ػٕذ اٌزظ١ُّ, ٚ٘زٖ الأؽّبي رزّضً فٟ الأؽّبئٛع صبٌش ِٓ ٟ٘ 

 

ٟ٘ اٌمٜٛ ٚ ّشرفؼخ,فٟ اٌّجبٟٔ اٌ ثشىً أوجش ٕٝ ٠ٚظٙش رؤص١ش٘برؤصش ػٍٝ اٌّج أفم١خػجبسح ػٓ لٜٛ   :انريبح -1

 إراوبٔذ ٔبرغخ ػٓ ػغؾ ٚعبٌجخ  إراٚ أعضائٙب, ٚرىْٛ ِٛعجخ أ إٌّشآدٚ أث١ٕخ اٌش٠بػ ػٍٝ الأاٌزٟ رؤصش ثٙب 

ػٍٝ اسرفبع اٌّجٕٝ ػٓ عطؼ الأسع, ٚاٌّٛلغ ِٓ ؽ١ش  رؾذد أؽّبي اٌش٠بػ اػزّبداً ٚ ,وبٔذ ٔبرغخ ػٓ شذ

ِمبِٚخ ٘زا إٌٛع ِٓ  ٚرزُ. اٌؼٛاًِ الأخشٜ ٚ ِٕخفؼخ, ٚاٌؼذ٠ذ ِٓأؽبؽخ ِٓ ِجبٟٔ عٛاء وبٔذ ِشرفؼخ الإ

اٌمٜٛ ػٓ ؽش٠ك عذساْ اٌمض اٌّغزخذِخ فٟ اٌّجبٟٔ ؽ١ش ٠مذس ػغؾ اٌش٠بػ ِٓ خلاي عشػخ اٌش٠بػ فٟ 

 .إٌّطمخ اٌّمزشؽخ ٌٍجٕبء

 

ثٕبء ؽّبي اٌضٍٛط أْ ٠زؼشع ٌٙب إٌّشؤ ثفؼً رشاوُ اٌضٍٛط, ٠ّٚىٓ رم١١ُ أٟ٘ الأؽّبي اٌزٟ ٠ّىٓ  :انثهوج  -2

 :ٌزب١ٌخاعظ ػٍٝ الأ

 ٌٛصْ إٌٛػٟ ٌٍضٍظ ا. 

 إٌّشؤ ػٓ عطؼ اٌجؾش  اسرفبع. 

  اٌضٍٛط١ِلاْ اٌغطؼ اٌّؼشع ٌزغبلؾ. 

 .ؽغت اٌىٛد الأسدٟٔ ػٓ عطؼ اٌجؾش الاسرفبعٚ اٌغذٚي اٌزبٌٟ ٠ج١ٓ ل١ّخ أؽّبي اٌضٍٛط ؽغت 
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 (دسب انكود الأردَي) ػٍ سطخ انبذر الارتفبعقيًت أدًبل انثهوج دسب (:  3-3)انجذول 

 (H)ػٍ سطخ الأرض  ػهو انًُشأ

 (ببنًتر )

 أدًبل انثهوج

(KN /M²) 

h < 250 0 

500 > h > 250 800( /h-250) 

1500 > h > 500 (h-400) / 320 

 

رؤصش ػٍٝ اٌّجٕٝ ٠زٌٛذ ػٕٙب ػضَٚ ِٕٙب ػضَ الاٌزٛاء  أفم١خأُ٘ الأؽّبي اٌج١ئ١خ ػجبسح ػٓ لٜٛ   :انسلازل -3

رؼّٓ علاِخ , اٌّظّّخ ثغّبوبد ٚ رغ١ٍؼ وبفٟ, اَ عذساْ اٌمض٠ّٚىٓ ِمبِٚزٙب ثبعزخذ, ٚػضَ الأملاة

٠غت ِشاػبرٙب فٟ ػ١ٍّخ اٌزظ١ُّ ٌزم١ًٍ اٌخطٛسح ٚاٌّؾبفظخ ػٍٝ  ٌزا ,الأؽّبياٌّجٕٝ ػٕذ رؼشػٗ ٌّضً ٘زٖ 

إٌٝ اٌىٛد أداء اٌّجٕٝ ٌٛظ١فزٗ أصٕبء اٌضلاصي, ٠ٚزُ رؾذ٠ذ أؽّبي اٌضلاصي ٚلٜٛ اٌمض اػزّبدا ٚسعٛػب 

UBC97)). 

 

 

 : انؼُبصر الإَشبئيت 3-5

 

علاِخ اٌّجٕٝ  ٍٝػبدحً ِٓ ِغّٛػخ ِٓ اٌؼٕبطش الإٔشبئ١خ اٌزٟ رزشاثؾ ِغ ثؼؼٙب ٌزؾبفع ػاٌّجٕٝ ٠زىْٛ 

 .ِٚٓ أُ٘ ٘زٖ اٌؼٕبطش اٌؼمذاد ٚاٌغغٛس ٚالأػّذح ٚاٌغذساْ اٌؾبٍِخ ٚالأعبعبد ٚغ١ش رٌه, ٚظ١فزٗ أداءٚػّبْ 
 



05 

 

 

 

 

 

 

 

 

 

 

 

 

 .ض العناصر الإنشائية المكونة لممبانيبع(: 1-3)الشكل رقم

 

 :انؼقذاث  3-5-1

الأحمال المؤثرة عليها إلى العناصر  والقادرة على نقل القوى الرأسية  هي عبارة عن العناصر الإنشائية

 .الأعمدة، دون تعرضها إلى تشوهاتالإنشائية الحاملة في المبنى مثل الجسور والجدران و

 

أٔٛاع ِٓ  ػذح ع اٌّزطٍجبد اٌّؼّبس٠خ رُ اخز١بسفؼب١ٌبد فٟ ٘زا اٌّششٚع ,ٚرٕٛٚٔظشا ٌٛعٛد اٌؼذ٠ذ ِٓ اٌ

,ٚاٌزٞ  ٌٚلأؽّبي اٌزٟ ٠زؼشع ٌٙب ثبلإػبفخ إٌٝ اٌشىً اٌّؼّبسٞ اٌّطٍٛةٌّٛلؼٗ اٌؼمذاد وً ؽغت ِب ٘ٛ ِلائُ 

 :ع١ٛػؼ فٟ اٌزظب١ُِ الإٔشبئ١خ فٟ اٌفظٛي اٌلاؽمخ, ٚف١ّب ٠ٍٟ ث١بْ ٌٙزٖ الأٔٛاع 

 

 (.Solid Slabs)ذاد اٌّظّزخ اٌؼم (1

 One way ribbed slab) .)ػمذاد اٌؼظت راد الارغبٖ اٌٛاؽذ  (2

 .Two way ribbed slab))ػمذاد اٌؼظت راد الارغب١٘ٓ  (3

4) Flat plate without interior beams or drop panels. 
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 : (Solid Slabs)انؼقذاث انًصًتت  3-5-1-1

اد ارغب١٘ٓ ِظّزخ ر ػمذاد ِظّزخ راد ارغبٖ ٚاؽذ, ٚ ػمذاد: ١ٓ ّٚ٘بإٌٝ لغّ اٌؼمذاد٠ٕٚمغُ ٘زا إٌٛع ِٓ 

 .ػمذاد ث١ذ اٌذسطثؼغ فٟ  اٌؼمذادزُ اعزخذاَ إٌٛع الأٚي ِٓ ٘زٖ ٚع١

 

 :One way ribbed slab))ػقذاث انؼصب راث الاتجبِ انوادذ  3-5-1-2

ع١ّغ ُ اعزخذاَ ٘زٖ اٌجلاؽبد فٟ رغزخذَ ٘زٖ اٌؼمذاد ػٕذِب ٠شاد رغط١خ ِغبؽخ ثذْٚ عغٛس عبلطخ , ٚلذ ر

 .ؽٛاثك ٘زا اٌّششٚع ف١ّب ػذا ِب روش عبثمبً ٌخفخ ٚصٔٙب ٚ فؼب١ٌزٙب

 

 

 

                                  

 .عقدات العصب ذات الاتجاه الواحد(: 2-3)رقملشكل ا
 
 

 :Two way ribbed slab)) ٍػقذاث انؼصب راث الاتجبهي 3-5-1-3
 

 .اٌىج١شح ٔغج١بً  جؾٛسٌّجٕٝ ٚخبطخ ٌلأعضاء راد اٌاِٙب ٌجؼغ أعضاء اٚاٌزٟ رُ اعزخذ
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 .الاتجاهينعقدات العصب ذات (: 3-3)رقمالشكل 

 

3-5-1-4 (( Flat Plate : 

 
ِٓ دْٚ اعزخذاَ  ثبلأػّذحِذػِٛخ ِجبششح  ثطجمز١ٓ ِٓ اٌؾذ٠ذ, ٟ٘ ػجبسح ػٓ ػمذح ِظّزخ ِغٍؾخ

أٚ ( drop panels)ػٕذ اٌزمبء٘ب ثبٌؼّٛد ِب ٠غّٝ ثـ  إ١ٌٙب أؽ١بٔب٠ؼبف اٌغغٛس, ٚثغجت ػؼف رؾٍّٙب ٌمٜٛ اٌمض 

 (column head ) ٚرٌه ٌض٠بدح رؾٍّٙب ٌمٜٛ اٌمض , ٚرز١ّض ثؤٔٙب رؼطٟ اٌّظُّ اٌّؼّبسٞ ِشٚٔخ فٟ رٛص٠غ

ّىٓ اعزخذاَ اٌفؼب١ٌبد فٟ اٌّجٕٝ ٚرغّؼ ٌٍّبٌه ثزغ١ش ِٛلغ اٌمٛاؽغ , ٘زا ثبلإػبفخ ٌغٌٙٛخ رٕف١ز٘ب ٚعشػزٗ ؽ١ش ٠

 :اٌّّىٕخ ٌٙزا إٌٛع ِٓ اٌؼمذاد الأشىبيشجىبد ؽذ٠ذ عب٘ضح , ٚاٌشىً اٌزبٌٟ ٠ٛػؼ 
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 flat plate sample:( 4-3)شىً 

 

 

 (:shell structure)انقبت انقشريت  3-5-1-5

 

طبلاد ِضً اٌّغبعذ ٚ)  بداخٌٍٙزغط١خ اٌجؾٛس اٌٛاعؼخ دْٚ اٌؾبعخ ٌٛعٛد أػّذح  اٌمشش٠خرغزخذَ اٌمجخ 

 ( .اٌخ ......اٌّؼبسع 

لٜٛ اٌش٠بػ اٌزٟ رزؼشع ٌٙب اٌمجخ اٌخشعب١ٔخ لا , اٌمجخ ٠ّىٓ أْ رىْٛ ِٓ اٌخشعبٔخ أٚ اٌّؼذْ أٚ اٌخشت 

راد الإؽبساد اٌّؼذ١ٔخ أٚ اٌخشج١خ ٌٙب , رٌه ثغجت ٚعٛد  رّضً خطٛسح ٌٙب ٌٚىٓ لذ ٠ظٙش رؤص١ش٘ب ػٕذ رؼشع اٌمجخ

 .ٛاد اٌّش١ذح ِٕٙب ٘زٖ اٌمجبة فشق ث١ٓ اٌغٍٛن الإٔشبئٟ ٌٍّ

اٌزٟ لذ رٕزظ ؽغت شىً  الأفم١خ اٌؼّٛد٠خ أٚ ٠ٛعذ عغش دائشٞ ػٕذ ؽبفخ اٌمجخ ٠ٚمَٛ ثّّٙخ ِمبِٚخ اٌمٜٛ

 :ٚاٌشىً اٌزبٌٟ ٠ٛػؼ اٌمجخ اٌمشش٠خ  .اٌمشٛس 

 

 القبة القشرية :( 5-3)شكل رقم 
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 :انجسور 3-5-2

عغٛس ِغؾٛسح , ي ِٓ الأػظبة داخً اٌؼمذح إٌٝ الأػّذح ,ٟٚ٘ ٔٛػ١ٟٓٚ٘ ػٕبطش إٔشبئ١خ أعبع١خ فٟ ٔمً الأؽّب

عفً, ٚٔظشا ٌلأٟٚ٘ اٌزٟ رجشص ػٓ اٌؼمذح " Dropped Beams"ٚاٌغغٛس اٌغبلطخ _ أٞ ِخف١خ داخً اٌؼمذاد _ 

فٟ ٟ عٛف رغزخذَ فئْ اٌغغٛس اٌز ,ٝ اٌّشاد رظ١ّّٗ فٟ ٘زا اٌّششٚع ث١ٓ الأػّذح فٟ اٌّجٕ مبسثخٌٍّغبفبد اٌّز

 .ِغؾٛسحعزىْٛ ع١ّغ اٌؼمذاد 
 

 

 

 

 

 

 .المسحورة الجسور (:6-3)رقمالشكل                             

 

 :الأػًذة 3-5-3

ؽ١ش اْ  فٟ ٔمً الأؽّبي ِٓ اٌؼمذاد ٚاٌغغٛس ٚٔمٍٙب إٌٝ الأعبعبد, ٟاٌشئ١غ شٕظرؼزجش الأػّذح اٌؼ 

ٚثزٌه فٟٙ ػٕظش إٔشبئٟ   ٕٝ وبِلا ٚرؼش٠غ ِغزخذ١ِٗ ٌٍخطشاٌّجٕٝ لذ ٠ؤدٞ لا١ٙٔبس اٌّج اػّذفشً اٚ ا١ٙٔبس اؽذ 

 ؾًّ الأؽّبي اٌٛالؼخ ػ١ٍٙب ,رٌزٌه ٠غت رظ١ّّٙب ثؾ١ش رىْٛ لبدسح ػٍٝ . ػشٚسٞ ٌٕمً الأؽّبي ٚصجبد اٌّجٕٝ

خ ٚأِب ثبٌٕغجخ إٌٝ الأػّذح اٌّغزخذِخ فٟ ٘زا إٌّشؤ فٟٙ ِزٕٛػخ ِٓ ؽ١ش اٌشىً فّٕٙب ِب ٘ٛ دائشٞ ٚأخشٜ ِغزط١ٍ

 . ػذد ِٓ ِمبؽغ الأػّذح(4-3)٠ٚج١ٓ اٌشىً  , اٌشىً
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 .أحد أشكال الأعمدة(: 7-3)لشكل رقما

 

 :جذراٌ انقصوانجذراٌ انذبيهت  3-5-4

ٟٚ٘ ػٕبطش إٔشبئ١خ ؽبٍِخ رمبَٚ اٌمٜٛ اٌؼّٛد٠خ ٚالأفم١خ اٌٛالؼخ ػ١ٍٙب ٚرغزخذَ ثشىً أعبعٟ ٌّمبِٚخ  

ٚلذ رُ رؾذ٠ذ اٌغذساْ اٌؾبٍِخ (. shear wall)ٚاٌضلاصي ٚرغّٝ عذساْ اٌمض  الأؽّبي الأفم١خ ِضً لٜٛ اٌش٠بػ

اٌغذساْ ثغذساْ ث١ذ اٌذسط, ٚعذساْ اٌّظبػذ,  ٘زٖ ٍّجٕٝ , ٚرزّضًجذئٟ ٌفٟ اٌّجٕٝ ٚرٛص٠ؼٙب ثشىً ِ

رؼًّ ٚاٌغذساْ الأخشٜ اٌزٟ رجذأ ِٓ أعبعبد اٌّجٕٝ, ٚرؼًّ ػٍٝ رؾًّ الأٚصاْ اٌشأع١خ إٌّمٌٛخ إ١ٌٙب وّب 

 .ِؼظّٙب وغذساْ لض رمبَٚ اٌمٜٛ الأفم١خ اٌزٟ ٠زؼشع ٌٙب إٌّشؤ, ٠ٚغت رٛفش٘ب فٟ الارغب١٘ٓ 

 

 

 

 

 

 

 

 

 .عذاس اٌمض(: 8-3)اٌشىً سلُ                                   
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 :تًذدفواصم ان 3-5-5

شاسٞ أٚ فٛاطً رّذد ؽفز رٕاٌّجبٟٔ راد الأثؼبد الأفم١خ اٌىج١شح أٚ راد الأشىبي ٚالأٚػبع اٌخبطخ  فٟ

ٌٚٙزٖ اٌفٛاطً ثؼغ الاشزشاؽبد ٚاٌزٛط١بد اٌخبطخ ثٙب ٚفمبً  ,ٚلذ رىْٛ اٌفٛاطً ٌٍغشػ١ٓ ِؼبً  ,فٛاطً ٘جٛؽ

  :ٌّب ٠ٍٟ

٠ٕجغٟ اعزخذاَ فٛاطً رّذد ؽشاسٞ فٟ وزٍخ إٌّشؤ ؽغت اٌىٛد اٌّؼزّذ, ػٍٝ أْ رظً ٘زٖ اٌفٛاطً   -1

 :ٚرؼزجش اٌّغبفبد اٌؼظّٝ لأثؼبد وزٍخ اٌّجٕٝ وّب ٠ٍٟ. بإٌٝ ٚعٗ الأعبعبد اٌؼٍٛٞ دْٚ اخزشالٙ

 

 ((40m فٟ إٌّبؽك راد اٌشؽٛثخ اٌؼب١ٌخ. 

 ((36m فٟ إٌّبؽك راد اٌشؽٛثخ اٌؼبد٠خ. 

 ((32m فٟ إٌّبؽك راد اٌشؽٛثخ اٌّزٛعطخ. 

 ((28m فٟ إٌّبؽك اٌغبفخ. 

 

 (.3cm)٠غت أْ لا ٠مً ػشع اٌفبطً ػٓ    -2            

ِٛػؾخ فٟ ثغجت ػشع اٌّجٕٝ اٌىج١ش, ٟٚ٘ اؽزغٕب إٌٝ اعزخذاَ ٘زٖ اٌفٛاطً  ّششٚعاٌ٘زا ٚفٟ 

 .اٌّخططبد اٌّؼّبس٠خ
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 :الأسبسبث 3-5-6

بفخ ثبٌشغُ ِٓ أْ الأعبعبد ٟ٘ أٚي ِب ٠جذأ ثزٕف١ز٘ب ػٕذ ثٕبء إٌّشؤ, إلا أْ رظ١ّّٙب ٠زُ ثؼذ الأزٙبء ِٓ رظ١ُّ و

إٌٝ ٌّٚؼشفخ الأٚصاْ ٚالأؽّبي اٌٛالؼخ ػ١ٍٙب , فئْ الأؽّبي اٌٛالؼخ ػٍٝ اٌؼمذح رٕزمً , اٌؼٕبطش الإٔشبئ١خ فٟ اٌّجٕٝ

, ٚرىْٛ ٘زٖ الأؽّبي ٟ٘  اٌزٟ ثذٚس٘ب رٛصع اٌؾًّ ػٍٝ اٌزشثخ إٌٝ الأعبعبد ِٓ صُاٌغغٛس صُ إٌٝ الأػّذح ٚ

لغ ٠زُ رؾذ٠ذ ٔٛع الأعبعبد الأؽّبي اٌزظ١ّ١ّخ ٌلأعبعبد, ٚ ثٕبءا ػٍٝ الأؽّبي اٌٛالؼخ ػ١ٍٙب ٚؽج١ؼخ اٌّٛ

اٌّغزخذِخ , ِٚٓ اٌّزٛلغ اعزخذاَ أعبعبد ِٓ أٔٛاع ِخزٍفخ ٚرٌه رجؼب ٌمٛح رؾًّ اٌزشثخ ٚالأؽّبي اٌٛالؼخ ػٍٝ وً 

 .أعبط ٚ ٔظشا ٌّب ٠زخزٖ ١٘ىً ٘زا إٌّشؤ ِٓ شىً ِزذسط ١ٌزلاءَ ٚؽجٛغشاف١خ الأسع

 
 
 
 

 

 

 

 

 

 .دلأعبعبأٛاع ا شىً أؽذ(: 9-3)اٌشىً سلُ

 

 

 :الأدراج 3-5-7

ػجبسح ػٓ ػٕبطش ِؼّبس٠خ رغزخذَ ٌلأزمبي اٌشأعٟ ث١ٓ اٌّغز٠ٛبد 

 .اٌّخزٍفخ إٌّبع١ت

ٚرُ اعزخذاِٙب فٟ ِششٚػٕب ثشىً ٚاػؼ ِٛصػخ ػٍٝ أسعبء 

 .اٌّششٚع

  

 
 

 .جتسميح الأدرا(: 11-3)الشكل رقم                                                               
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 :انجذراٌ الاستُبديت 3-5-8

ثغجت الاخزلاف اٌٛاػؼ فٟ ِٕبع١ت لطؼخ 

, وبْ لا ثذ ِٓ ٚٚعٛد ؽبثك اٌزغ٠ٛخ أسع اٌّششٚع

اعزخذاَ عذساْ اعزٕبد٠خ ٌزؾّٟ اٌزشثخ ِٓ الا١ٙٔبس أٚ 

 . الأضلاق

 

 

 

 

 

 

 .عذاس اعزٕبدٞ:( 11-3)سلُ اٌشىً                                                                        
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Chapter Four 

               Structural analysis and design 

  

 

4 - 1  Introduction. 

4 - 2  Determination of thickness. 

      4.2.1 Determination of Thickness for One Way Rib Slab:- 

       4.2.2 Determination of Thickness for Two Way Rib Slab:- 

4 - 3  Design of Topping. 

4 - 4 Design of ribs  

      4.4.1 flexural  Design for (Rib 1) 

      4.4.2 Design of Shear for (Rib 1) 

4 - 5  Design of Beam (B 07) 

      4.5.1 flexural  Design for Beam (B 07) 

      4.5.2 Design of Shear for Beam (B 07 )  

4.6 Design of Two Way Ribbed Slab 

4.7  Design of One-way solid slab (stair slab) 

4.8 Design of Flat Plate  

4.9 Design Of Spherical Shell Dom 

4.10 Design of ring beam  

4.11 Design of circular spiral Short Column(C15) in Basement 

4.12 Design of Rectangular tied Long Column (C126  in the Ground floor 

4.13 Design of Isolated Footing (F8) 

4.14 Design Of Wall Footing 

4.15 Design of Stairs  

4.16 Design of  Basement wall 

4.17 Design of Shear wall 

4.18 Design of retaining wall 
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Structural analysis and design  
  

4.1 Introduction: 

 

Concrete is a construction material composed of cement (commonly Portland cement) as 

well as other cementitious materials such as fly ash and slag cement, aggregate (generally a 

coarse aggregate such as gravel, limestone, or granite, plus a fine aggregate such as sand), 

water, and chemical admixtures. The word concrete comes from the Latin word "concretus", 

which means "hardened" or "hard". 

 

Concrete solidifies and hardens after mixing with water and placement due to a chemical 

process known as hydration. The water reacts with the cement, which bonds the other 

components together, eventually creating a stone-like material. Concrete is used to make 

pavements, architectural structures, foundations, motorways/roads, bridges/overpasses, parking 

structures, brick/block walls and footings for gates. 

 

In This Project, there are many types of structural members like slabs , beams, columns 

footing… etc . They would be analyzed and designed by using finite element method of design, 

with aid of a computer Programs like " ATIR, ETABS, SAFE, STAADPRO Software" to find 

the internal forces, deflections and moments for  beams and ribbed slabs, and then hand 

calculation would be made to find the required steel for some members. 

 

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

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

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

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Cement
http://en.wikipedia.org/wiki/Portland_cement
http://en.wikipedia.org/wiki/Fly_ash
http://en.wikipedia.org/wiki/Slag_cement
http://en.wikipedia.org/wiki/Construction_aggregate
http://en.wikipedia.org/wiki/Gravel
http://en.wikipedia.org/wiki/Limestone
http://en.wikipedia.org/wiki/Granite
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Water_(molecule)
http://en.wikipedia.org/wiki/Chemistry
http://en.wikipedia.org/wiki/Chemical_reaction
http://en.wikipedia.org/wiki/Chemical_reaction
http://en.wikipedia.org/wiki/Mineral_hydration
http://en.wikipedia.org/wiki/Sidewalk
http://en.wikipedia.org/wiki/Architectural_structure
http://en.wikipedia.org/wiki/Foundation_(architecture)
http://en.wikipedia.org/wiki/Motorway
http://en.wikipedia.org/wiki/Road
http://en.wikipedia.org/wiki/Bridge
http://en.wikipedia.org/wiki/Overpass
http://en.wikipedia.org/wiki/Parking
http://en.wikipedia.org/wiki/Brick
http://en.wikipedia.org/wiki/Block
http://en.wikipedia.org/wiki/Footing
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4.2 Determination of Thickness of Ribbed Slab: 

 

4.2.1 Determination of Thickness for One Way Rib Slab: 

 

The structure may be exposed to different loads such as dead and live loads. The value of 

the load depends on the structure type and the intended use. 

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

            

For rib (R1) in basement floor slab , (from face of  beam to face of beam): 

hmin for one-end continuous = m
L

173.0
5.18

2.3

5.18
 

 

For rib (R2) in basement floor slab , (from face of  beam to face of beam): 

hmin for both-end continuous = m
L

15.0
21

25.3

21
  

 

For beam (B07) in basement floor slab , (from face of  col. to face of col.): 

hmin for one-end continuous = m
L

227.0
5.18

2.4

5.18
 

hmin for both-end continuous = m
L

195.0
21

1.4

21
  

 

For beam (B15) in basement floor slab, (from face of  col. to face of col.): 

hmin for simply supported beam = controlm
L

..........238.0
16

8.3

16
 

 

              

For Ground Floor slab : 

For rib (R18) in Ground floor slab , (from face of  beam to face of beam): 

hmin for one-end continuous = m
L

205.0
5.18

8.3

5.18
 
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4.2.2 Determination of Thickness for Two Way Rib Slab: 





A

YA
Y

.

                                                                               

mY 081129.0
25.0*12.008.0*2.0*2

125.0*25.0*12.004.0*08.0*4.0







       

       
3

168871.012.0

3

001129.012.052.0

3

081129.052.0
333








ribI

4410851876344.2 mI rib

  

43
4

1 10974376.1
2

2.7

52.0

10*851876344.2
mI slab




   

43
4

2 10837.1
2

7.6

52.0

10*851876344.2
mI slab




     

333 10*042.1)25.0(*8.0*
12

1

12

1  bhIbeam
    

 

 

5671.0
10837.1

100417.1
3

3

1

2 









Slab

beam

I

I


 

254748.02.022.0

54748.0
2

5671.05279.0

2

21














m                                

 

 

        According to ACI-code:                                                       Fig. (4-1) two way rib slab 

 

 
)2.0(536

)1500/8.0ln(








fy
hm

……………………

  ACI-318-02 ( Eq: 9-1)                                        

075.1
7.6

2.7


b

a

L

L
                                            

mhm 2028.0
)2.054748.0(075.1*536

)1500/4008.0(2.7





  

 

 We select from one & two way rib slab, The Thickness Rib Slab = 25 cm  

 

 

 

5279.0
10974.1

10042.1
3

3

1

1 









Slab

beam

I

I


R17

B
6
1

B
6
1

B60

B59B59
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4.3 Design of Topping: 

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

members, is determined as follows: 

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

Live Load = 4 KN/m
2
. 

Dead load of topping: 

 

Table (4-1) load calculation of topping 

Total Factored Load: 

qu = 1.2 DL + 1.6 LL 

     = 1.2 * 6.69+ 1.6 * 4 = 14.428  KN/m
2

 



..192.

12/4.0*428.14
12

* 2
2

mKN

lW
Mu u




 



6
*'42.0

2bh
fcMn  

       = 0.42 24 * mKN.19.2
6

08.*1000 2

 . 



..192.02.1*

..2.119.2*55.0*

mKNMuMn

mKNMn








 

No structural reinforcement is required . 

Therefore, shrinkage and temperature reinforcement must be provided. 

0018.0 

.44.18*100*0018.0** 2cmhbAs                                                                                                             

Use1 8 @25cm in both dir  

 



03 

 

4.4 Design of ribs : 

 

Fig.(4-2) geometry of rib (1). 

4.4.1 Load Calculations: 

Dead load of ribs:    

Calculation Parts of Rib No. 

0.03*0.52*22       = 0.343      KN/m    Tile 1 

0.02*0.52*23       = 0.239      KN/m    Mortar 2 

               KN/m        0.619   =0.07*0.52*17      Sand Fill 3 

0.08*0.52*25       = 1.04        KN/m     Topping 4 

0.17*0.4*9           =  0.612     KN/m   Block 5 

0.17*0. 12*25     = 0.51      KN/m     Rib 6 

0.02*0. 52*23     = 0.239      KN/m   Plaster 7 

2.38*0.52            = 1.23      KN/m   Partition 8 

KN/m/rib   4.84 

Table (4-2) dead load of ribs 

 

D.L. total = 0.343+0.239+0.619+1.04+0.612+0.51+0.239+1.2376  = 4.84 KN/m of rib 

Total dead load = 4.84/ 0.52 = 9.3 KN/m
2
 

Live load = 4 * 0.52 = 2.08 KN/m of rib  

Factored dead Load = 1.2* 4.84 = 5.8 KN/m 

Factored live Load   = 1.6 * 2.08 = 3.328 KN/m 
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4.4.2 Flexural  Design of (Rib 1): 

 

4.4.2 .1Flexural design of Positive Moment for (Rib 1-span 1): 

 

Fig. (4-3)Moment diagram of rib (1) 

 

 

Effective Flange width ( 
Eb )                                  ACI-318-02   (8.10.2) 

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

Eb ≤ 
 

 
 = 

    

 
          

Eb  ≤ 16*tf + bw = 16*0.08 + 0.12 =  1.4 m 

Eb  ≤ distance c/c between beams = 0.52...................control 

 

» Use Mu max positive for span = 11.5 kN.m 

Mn required = 
    

   
= 12.78 kN.m   

 

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

d = 250-20-8-6 = 216 mm 

tf = 8cm 

Mnflang= 0.85 cf  . Eb . tf*(d- 
  

 
 ) 

           = 0.85*24*10
3
*0.52*0.08*(0.216 - 

    

 
) 

Mnflang = 149.36 KN.m 

 Mnflang = 0.9*149.36 =134.42 > Mu = 11.5 KN.m 

Design as a rectangular with 
Eb = 52 cm 

A s min ≥ ))((
)(4

dbw
fy

cf 
                                    ACI-318 (10.5.1) 
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A s min ≥  236.79)216)(120(
)400(4

24
mm  

A s min ≥ ))((
)(

4.1
dbw

fy
   =    272.90)216)(120(

400

4.1
mm   …………control 

'85.0 fc

fy
m   6.19

)24(85.0

400
  

527.0
)216.0)(520.0(

)10(*12.78
2

3

2




bd

Mn
Kn  

001335.0
400

527.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
   

A s  = 0.001335(520) (216) = 149.94 mm
2
 ˃ A s min  = 90.72mm

2
  

# of bars = 
   

      
 = 

   

  
 = 1.9                 * Note  AΦ10 = 79 mm

2 

 

 Select bottom bars   2Φ10  ,  Total As (provide) =158 mm
2
 

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

96.5

5202485.0400158



  

mm
a

c 0.7
85.0

96.5

85.0
  

 

ok
c

cd
s ....................005.00896.0003.0

7

7216
003.0 





  
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4.4.2 .2Flexural Design of negative Moment for (Rib 1 –span 1): 

Mu = 15.3 kN.m  

Mn  = 15.3/ 0.9 = 17 kN.m 

036.3
)216.0)(120.0(

)10(*4.14
2

3

2




bd

Mn
Kn          ,     m = 19.6 

008258.0
400

036.3*6.19*2
11

6.19

12
11

1
































fy

mKn

m
 A s  

= 0.008258(120) (216) = 214.06mm
2

˃ A s min  = 90.72mm
2
 

2 Φ12 =226 mm
2 

˃214 mm
2
 

 

Select bar 2 Φ 12 ,  Total As (provide) = 226 mm
2
 

   

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

93.36

1202485.0400226




 

mm
a

c 44.43
85.0

93.36

85.0
  

 

oks

s

...............005.00119.0

0119.0003.0
44.43

44.43216











 

 

4.4.2 .3Flexural design of Positive Moment for (Rib 1-span 2): 

 

Effective Flange width ( 
Eb )                                  ACI-318-02   (8.10.2) 

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

Eb ≤ 
 

 
 = 

 

 
     

Eb  ≤ 16*tf + bw = 16*0.08 + 0.12 =  1.4 m 

Eb  ≤ distance c/c between beams = 0.52..........control 

» Use Mu max positive for span = 11.5 kN.m 
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Mn required = 
    

   
= 12.89 kN.m   

 

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

d = 250-20-8-6 = 216 mm 

tf = 8cm 

Mnflang= 0.85 cf  .b. 
Eb . tf*(d- 

  

 
 ) 

           = 0.85*24*10
3
*0.52*0.08*(0.216 - 

    

 
) 

Mnflang = 149.36 KN.m 

 Mnflang = 0.9*149.36 > Mu = 7.4 KN.m………….Design as a rectangular  

A s min ≥ ))((
)(4

dbw
fy

cf 
                                     ACI-318 (10.5.1) 

A s min ≥  236.79)216)(120(
)400(4

24
mm  

A s min ≥ ))((
)(

4.1
dbw

fy
   =    272.90)216)(120(

400

4.1
mm    

Control ……….90.72mm
2
 

'85.0 fc

fy
m   6.19

)24(85.0

400
  

339.0
)216.0)(520.0(

)10(*
9.0

4.7

2

3

2




bd

Mn
Kn  

0008546.0
400

339.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
   

A s  = 0008546.0  (520) (216) = 96 mm
2
 ˃ A s min  = 90.72mm

2
  

# of bars = 
   

      
 = 

  

  
 = 1.215                * Note  AΦ10 = 79 mm

2 

 

 Select bottom bars   2Φ10  ,  Total As (provide) =158 mm2 
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* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

96.5

5202485.0400158




 

mm
a

c 0.7
85.0

96.5

85.0
  

 

ok
c

cd
s ..............005.00896.0003.0

7

7216
003.0 





  

 

4.4.2 .4Flexural design of negative Moment for (Rib 1-span 2): 

The maximum negative moment from spans with support is  

Mu = 13.3 kN.m  

Mn  = 13.3/ 0.9 = 14.8 kN.m 

6395.2
)216.0)(120.0(

)10(*8.14
2

3

2




bd

Mn
Kn ,   m = 19.6 

0070916.0
400

6395.2*6.19*2
11

6.19

12
11

1
































fy

mKn

m


A s  = 0.0070916(120) (216) = 183.81mm
2

˃ A s min  = 90.72mm
2
 

2 Φ12 =226 mm
2 

˃183.81 mm
2
 

 

Select bar 2 Φ 12 , Total As (provide) = 226 mm
2
 

   

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

93.36

1202485.0400226




 

mm
a

c 44.43
85.0

93.36

85.0
  
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oks

s

........005.00119.0

0119.0003.0
44.43

44.43216











 

 

4.4.2 .5Flexural design of Positive Moment for (Rib 1-span 3): 

Effective Flange width ( 
Eb )                                  ACI-318-02   (8.10.2) 

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

Eb ≤ 
 

 
 = 

 

 
     

Eb  ≤ 16*tf + bw = 16*0.08 + 0.12 =  1.4 m 

Eb  ≤ distance c/c between beams = 0.52 

   Control ……….0.52m 

» Use Mu max positive for span = 8.7 kN.m 

Mn required = 
   

   
= 10.235 kN.m   

 

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

d = 250-20-8-6 = 216 mm 

tf = 8cm 

Mnflang = 0.85 cf  .b. 
Eb . tf*(d- 

  

 
 ) 

           = 0.85*24*10
3
*0.52*0.08*(0.216 - 

    

 
) 

Mnflang = 149.36 KN.m 

 Mnflang = 0.9*149.36 > Mu = 8.7 KN.m……….Design as a rectangular  

A s min ≥ ))((
)(4

dbw
fy

cf 
                                     ACI-318 (10.5.1) 

A s min ≥  236.79)216)(120(
)400(4

24
mm  

A s min ≥ ))((
)(

4.1
dbw

fy
   =    272.90)216)(120(

400

4.1
mm ………….control   

'85.0 fc

fy
m   6.19

)24(85.0

400
  

4.0
)216.0)(520.0(

)10(*
9.0

7.8

2

3

2




bd

Mn
Kn  
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001.0
400

4.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
   

A s  = 001.0  (520) (216) = 113 mm
2
 ˃ A s min  = 90.72mm

2
  

# of bars = 
   

      
 = 

   

  
 = 1.43             * Note  AΦ10 = 79 mm

2 

Select bottom bars   2Φ10 Total As (provide) =158 mm2 

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

96.5

5202485.0400158




 

mm
a

c 0.7
85.0

96.5

85.0
  

 

ok
c

cd
s ..........005.00896.0003.0

7

7216
003.0 





  

 

4.4.3 Design of Shear for (Rib 1): 

 

fig. (4-4) Shear diagram of rib (1) 

 

Vc =   
6

'fc
  bw * d 

=   
6

24
 0.12 * 0.216*1000 

 = 21.16 KN 

Ф Vc = 0.75*21.16 =15.873 KN  

1.1*15.873 =17.46 >16 

No shear required                Select  Ф 8 @ 15cm     
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4.5  Design of Beam (B 07):- 

 

Fig (4-5)Geometry of beam (B07) 

 

 

Fig (4-6)Moment diagram of beam (07) 

 

Determining if the section is doubly or singly reinforced concrete section: 

Cmax=
     

           
   

 

 
              

MPacf 28............85.0   

                                    

                      
 

 
  

                                
       

 
  

=175.54 KN.m 

Ø=0.65+(0.004-0.002)*
   

 
=0.817 

                                             <159.9 KN.m     

                                                           

→Singly Reinforced Section for spans 1 , 2 and 3 , But doubly for span 4. 
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4.5.1 flexural  Design for Beam (B 07) 

4.5.1.1  flexural Design of Positive Moment (B 07 - span 1):  

b =80 cm,                   

h =25 cm   

d = 250-40-10-10 = 190 mm  

Mu = 55.3 KN.m  

A s min ))((
)(4

dbw
fy

cf 
   = 24.465)190)(800(

)400(4

24
mm  

A s min ))((
)(

4.1
dbw

fy
   = 2532)190)(800(

400

4.1
mm  …………. The larger is control          

 

6.19
2485.0

400

85.0 '








fc

fy
m  

13.2
19.0*8.0

10*
9.0

3.55

2

3

2




bd

Mn
Kn  

00564.0
400

13.2*6.19*2
11

6.19

12
11

1
































fy

mKn

m
   

A s (req)   = 0.00564*800*190 = 856.72 mm
2
 

A s (req) =  856.7 mm
2
> A s min = 532 mm

2
 

Select 6 Ф 14   with AS prov. = 924 mm².     

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

65.22

8.02485.04001546



  

mm
a

C 4.26
85.0

9.24

85.0
  

ok

d

Cd

s

s

.........005.00184.0

0184.003.0
3.29

4.26190
003.0*














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4.5.1.2 Flexural Design of Negative Moment (B07 – span1): 

b =80 cm,                   

h =25 cm   

d = 250 - 40 -10 -10 = 190 mm  

Mu = 104.4 KN.m 

A s min ))((
)(4

dbw
fy

cf 
   = 24.465)190)(800(

)400(4

24
mm  

A s min ))((
)(

4.1
dbw

fy
   = 2532)190)(800(

400

4.1
mm  …………. The larger is control          

6.19m  

02.4
19.0*8.0

10*
9.0

4.104

2

3

2




bd

Mn
Kn  

0113.0
400

02.4*6.19*2
11

6.19

12
11

1
































fy

mKn

m


 

AS (req)   = 0.0113*800*190 = 1718mm
2
 

 AS (req) =  1718 mm
2
> AS

min = 532 mm
2
 

Select 6 Ф 20 with AS prov. =  1884 mm².     

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

18.46

8.02485.04001884




 

mm
a

C 33.54
85.0

18.46

85.0
  

ok

d

Cd

s

s

.........005.00075.0

0075.0003.0
33.54

33.54190
003.0*














 

 

4.5.1.3 Flexural  Design of Positive Moment (B 07 – span 2):  

 

b =80 cm,                   

h =25 cm   
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d = 250-40-10-10 = 190 mm  

Mu = 101KN.m  

 

A s min ))((
)(4

dbw
fy

cf 
   = 24.465)190)(800(

)400(4

24
mm  

A s min ))((
)(

4.1
dbw

fy
   = 2532)190)(800(

400

4.1
mm  …………. The larger is control          

6.19
2485.0

400

85.0 '








fc

fy
m  

89.3
19.0*8.0

10*
9.0

101

2

3

2




bd

Mn
Kn  

0109.0
400

89.3*6.19*2
11

6.19

12
11

1
































fy

mKn

m
   

A s (req)   = 0.0109*800*190 = 1654.7mm
2
 

A s (req) =  1654.7 mm
2
> A s min = 532 mm

2
 

Select 6 Ф 20 with AS prov. = 1884 mm².     

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

18.46

8.02485.04001884




 

mm
a

C 33.54
85.0

18.46

85.0
  

ok

d

Cd

s

s

.........005.00075.0

0075.0003.0
33.54

33.54190
003.0*














 

 
 

4.5.1.4 Flexural  Design of Negative Moment (B 07 – Field 2):  

b =80 cm,                   

h =25 cm   

d = 250-40-10-10 = 190 mm  
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Mu = 78.6 KN.m  

A s min ))((
)(4

dbw
fy

cf 
   = 24.465)190)(800(

)400(4

24
mm  

A s min ))((
)(

4.1
dbw

fy
   = 2532)190)(800(

400

4.1
mm  …………. The larger is control          

6.19
2485.0

400

85.0 '








fc

fy
m  

024.3
19.0*8.0

10*
9.0

6.78

2

3

2




bd

Mn
Kn  

00822.0
400

024.3*6.19*2
11

6.19

12
11

1
































fy

mKn

m
  A s

(req)   = 0.00822*800*190 = 1249mm
2
 

As (req) =  1249mm
2
> As

min = 532 mm
2
 

Select 4 Ф 20 with AS prov. = 1256mm².   

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

78.30

8.02485.04001256




 

mm
a

C 2.36
85.0

78.30

85.0
  

ok

d

Cd

s

s

..............005.0013.0

013.0003.0
2.36

2.36190
003.0*














 

 

4.5.1.5 Flexural Design of positive Moment (B 07 – span 3):  

 

b =80 cm,                   

h =25 cm   

d = 250-40-10-10 = 190 mm  
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Mu = 4.9 KN.m  

A s min ))((
)(4

dbw
fy

cf 
   = 24.465)190)(800(

)400(4

24
mm  

A s min ))((
)(

4.1
dbw

fy
   = 2532)190)(800(

400

4.1
mm  …………. The larger is control          

6.19
2485.0

400

85.0 '








fc

fy
m  

189.0
19.0*8.0

10*
9.0

9.4

2

3

2




bd

Mn
Kn  

000475.0
400

189.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
  A s

(req)   = .000475*800*190 = 72.2mm
2
 

As (req) =  72.2mm
2
< As

min = 532 mm
2
 

Select 5 Ф 12 with AS prov. = 565 mm².     

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

85.13

8.02485.0400565




 

mm
a

C 3.16
85.0

85.13

85.0
  

ok

d

Cd

s

s

............005.0032.0

032.0003.0
76.17

3.16190
003.0*














 

 

 

 

4.5.1.6 Flexural  Design of negative Moment (B 07 – Field 3):  

 

b =80 cm,                   

h =25 cm   
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d = 250-40-10-10 = 190 mm  

Mu = 132.5 KN.m  

A s min ))((
)(4

dbw
fy

cf 
   = 24.465)190)(800(

)400(4

24
mm  

A s min ))((
)(

4.1
dbw

fy
   = 2532)190)(800(

400

4.1
mm  …………. The larger is control          

6.19
2485.0

400

85.0 '








fc

fy
m  

1.5
19.0*8.0

10*
9.0

5.132

2

3

2




bd

Mn
Kn  

0149.0
400

1.5*6.19*2
11

6.19

12
11

1
































fy

mKn

m
  A s (req)   

= 0.0149*800*190 = 2270.32mm
2
 

As (req) =  2270.32mm
2
< As

min = 532 mm
2
 

Select 8 Ф 20   with AS prov. = 2512 mm².     

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

6.61

8.02485.04002512




 

mm
a

C 4.72
85.0

6.61

85.0


 

ok

d

Cd

s

s

..............005.0005.0

0049.0003.0
4.72

4.72190
003.0*














 

 

 

 

4.5.1.7 lexural  Design of doubly part of beam (B 07 – span 4):  

d=190 mm 

d' =60 mm
 

Mu= 159.4 KN.m 
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mmca 21.6942.81*85.0*
1

   

 

 

 

 

 

 

 

 

 

 

 

 

Checking for yielding strain of compression steel : 

002.000079.0
43.81

6043.81
003.0

'
*003.0' 







 








 


c

dc
s 

→compression steel is not yielded. 

 
2

21

2
6

2
2

1.374332.9198.2823

3.919
)60190(9.157

10*87.18

''
'

4009.157200000*00079.0'

mmAAA

mm
ddf

M
AA

MPaMPaf

SSS

s

n
SS

s













 

Select 12 Ф 20 with Area=3769.91 mm
2   

>3743.1mm
2
  (bottom bars) 

And 3 Ф 20    with area = 942.48 mm
2
 >919.3mm

2
   (top bars) 

 

 

 

 

Check strain: 

 abffyA cs  '85.0 

mkN
n

MnM
n

M

mm
S

A
bfc

yf
S

A
a

doubly

mkNuM
nM

mkN
n

M

a
dabfc

n
M

.87.1852.17539.194
12

28.2823
400

21.69*800*24*085
1'.085

*
1

52.17539.194

.39.194
82.0

4.159

.52.175)
2

21.69
190(*800*21.69*24*85.0

1

)
2

(**'**85.0
1

82.0
3

250
*)002.004(.65.0



















42.81190*
007.0

003.0
c
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ok

a
c

mm
bfc

fAA
a

s

ySS

...............004.0
19.82

19.82190
003.0

19.82
85.0

868.69

085

868.69
800*24*85.0

400*)48.94291.3769(

'.*085

)'(








 














 

 

4.5.2 Design of Shear for Beam (B 07): 

 

 

 

 

 

 

 

Fig. (4-7)Shear diagram of beam (07) 

 

4.5.2.1 Field 1 

Vu = 136.5 KN (Max. value of Vu in field 1)                                     

Ф Vc =   Ф * * bw * d 

          = (0.75 * 
6

24
* 0.8* .19)*10

3 

 Ф Vc  = 93.08 KN.   

Ф Vsmin = (Ф  * bw * d) = (0.75 *0.8*0.19) *10
3
 = 38 KN. 

Vu = 136.5  kN                                      (From Shear Envelope) 

Ф Vc + Ф Vsmin = 93.08 + 38= 131.08 KN < Vu = 136.5  kN 

Ф Vc + min Ф Vs <  Vu < 
 

  
           

 131.08 < 136.5 < 279.24 

Category (4) satisfied 

6

'fc

3

1

3

1

 

66.7 

160.7 
86.2 

198.8 

-136.5 -143.6 -125.5 -132.3 

93.5 

-167.2 

191.4 

-174.3 

116.8 

-156.1 

232.2 

-165.7 
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Vs = Vc
0.75

Vu

 

Vs = 
     

    
 - 124 = 58 KN 

cmm

Vs

dfyAv
S

2626.0
1000*58

190.0*400*200





 

S = d/2 = 19/2 = 9.5 cm 

S ≤ 60 cm  

Use S = 10 cm 

Then use 4 legs 8 @ 10cm    

 
 

4.5.2.2  Design of Shear for Beam (B 07 - Field 2): 

Vu = 160.7 KN  

Ф Vc = Ф
6

'fc
  bw * d = 0.75 *

6

24
*800*190*10

-3 
=93 KN 

 Ф Vsmin = (Ф  * bw * d) = (0.75 *800*190) /1000 = 38KN. 

Ф Vc + Ф   * bw * d = 131 KN 

Ф Vc + min Ф Vs <  Vu < 
 

  
           

 131< 160.7 < 279.24 

Category (4) satisfied 

Vs = Vc
0.75

Vu

 

Vs = 
     

    
 - 124 = 90.3 KN 

cmm

Vs

dfyAv
S

1616.0
1000*3.90

190.0*400*200





 

S = d/2 = 19/2 = 9.5 cm 

S ≤ 60 cm  

Use S = 10 cm 



3

1

3

1

3

1
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Then use 4 legs 8 @ 10cm    

 

 

Design of Shear for Beam (B 07 - span 3 :): 4.5.2.3 

Vu = 125.5KN  

Ф Vc = Ф
6

'fc
  bw * d = 0.75 *

6

24
*800*190*10

-3 
=93 KN 

 Ф Vs min = (Ф  * bw * d) = (0.75 *800*190) /1000 = 38KN. 

Ф Vc + Ф   * bw * d = 131 KN 

Ф Vc < Vu < Ф Vc + min Ф Vs 

93 < 125.5 < 131 

Category (3) satisfied 

Vs = Vc
0.75

Vu

 

Vs = 
     

    
 - 124 = 43.3 KN 

cmm

Vs

dfyAv
S

3535.0
1000*3.43

190.0*400*200





 

S  ≤  d/2< 19/2 <9.5 cm 

S ≤ 60 cm  

Use S =  10 cm 

Then use 4 legs 8 @ 10cm    

 

 

 4.5.2.4 Design of Shear for Beam (B 07 - span 4): 

Vu = 198.8 KN  

Ф Vc = Ф
6

'fc
  bw * d = 0.75 *

6

24
*800*190*10

-3 
=93 KN 

 Ф Vsmin = (Ф  * bw * d) = (0.75 *800*190) /1000 = 38KN. 

Ф Vc + Ф   * bw * d = 131 KN 

Vu >Ф Vc + min Ф Vs 



3

1

3

1

3

1



3

1

3

1

3

1
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198.8 > 131 

Go to category(4) : 

Ф
3

'fc
  bw * d + Ф Vc ≥ Vu ≥ Ф Vc + Ф Vs min 

(0.75
3

24
  800 * 190*10

-3
 + 93) =279 ≥ 198.8 ≥ 131 

Vs = Vc
0.75

Vu

 

Vs = 
     

    
 - 124 = 141.1 KN 

Using Ф8 – 4 legs 

cmm

Vs

dfyAv
S

1111.0
1000*1.141

190.0*400*200





 

S  ≤  d/2< 19/2 <9.5 cm 

S ≤ 60 cm  

Use S =  10 cm 

Then use 4 legs 8 @ 10cm    

4.5.3Detailing of Beam(07): 

 

 

 

 

 

 

 

 

  

 

 

 

Fig. (4-8) detailing of beam (B07) 

 


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4.6 Design of Two Way Ribbed Slab: 

 

Lx = 7.20 m 

Ly = 6.7 m 

207.1
7.6

2.7


y

x

L

L
 

 

 

 

Fig. (4-9) two way ribbed slab 

4.6.1 Determination of Loads: 

 

Calculation Parts of Rib No. 

0.03*.52*0.52*22         =  0.1785  Tile 1 

0.02*0.52*0.52*23       = 0.1244   Mortar 2 

0.322  =     0.07*0.52*0.52*17  Sand Fill 3 

0.08*0.52*0.52*25      =0.541 Topping 4 

0.17*0.4*0.4*9           = 0.2448 Block 5 

0.17*(0.52+0.4)*0.12*25=  0.4692     Rib 6 

0.02*0. 52*0.52*23  = 0.1244 Plaster 7 

2.38*.52*0.52           =0.644   Partition 8 

KN/unit   2.65 

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

 

  (0.52*0.52) units 

Total Dead Load per m
2 

= 2

2
/79.9

52.0

65.2
mkN  

Live load = 4 KN/m
2
. 

Factored dead Load = 1.2* 9.79 = 11.75  KN/m
2
. 

Factored live Load   = 1.6 * 4 =   6.4         KN/m
2
. 

Wu = 11.75+6.4   = 18.15  KN/m
2
 

R17

B
6
1

B
6
1

B60

B59B59
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4.6.2 Design of Topping for Two-Way Ribbed Slab:  

 

    It is apparent that the topping slab in two-way action is even stronger than that for one-way 

ribbed slabs. Therefore, only shrinkage and temperature reinforcement needs to be provided, 

with the same design as before. 

Use 1 8 / 25 cm (38 / 1m), with As provided = 1.5 m2/1m   both directions. 

 

 

4.6.3 Determination of bE in X and Y-direction: 

 

Effective Flange width ( 
Eb )                                  ACI-318-02   (8.10.2) 

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

Eb ≤ 
 

 
 = 

    

 
          

Eb  ≤ 16*tf + bw = 16*0.08 + 0.12 =  1.4 m 

Eb  ≤ distance c/c between beams = 0.52...................control 

 

4.6.4 flexural Design for two way ribbed slab (R 17): 

 

4.6.4.1 Flexural Design of positive Moment: 

From Table 12.4: 

 93.0
2.7

7.6


x

y

L

L
 

CyD.L =0.0208 

CxD.L =0.0152 

CyL.L =0.0316 

CxL.L =0.0238 
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 

mkNMy

My

LyLCyLyDCyMy LLLLLD

.05.20

7.6*4.6*0316.07.6*75.11*0208.0

)6.1()2.1(

22

2

.

2

.







 

 

mkNMx

Mx

LxLCyLxDCxMx LLLLLD

.15.17

2.7*4.6*0238.02.7*75.11*0152.0

)6.1()2.1(

22

2

.

2

.







 

 

 Determination whether the rib will act as a rectangular or T – section: 

d = h – c – Ф/2 

   = 250– 20 - 12/2 

    = 216 mm. 

tf = 8cm 

Mnflang= 0.85 cf  . Eb
. tf*(d- tf ) 

          = 0.85*24*103*0.52*0.08*(0.216 –
 
0.08) 

Mnflang= 149.36 KN.m 

 Mnflang = 0.9*149.36 =134.42 > Mu = 20.05 KN.m 

 Design it as a rectangular with 
Eb = 52 cm 

A s min ≥ ))((
)(4

dbw
fy

cf 
                                    ACI-318 (10.5.1) 

A s min ≥  236.79)216)(120(
)400(4

24
mm  

A s min ≥ ))((
)(

4.1
dbw

fy
   =    272.90)216)(120(

400

4.1
mm   …………control 

 4.6.4.1.1Design of +ve moment in Y direction : 

My = 20.05 kN.m 

'85.0 fc

fy
m   6.19

)24(85.0

400
  

918.0
)216.0)(520.0(

)10(*
0.9

20.05

2

3

2




bd

Mn
Kn  
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0023491.0
400

918.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
   

A s  = 0.0023491(520) (216) = 264 mm
2
 ˃ A s min  = 90.72mm

2
   

  

Select in Y direction bottom bars:   2Φ14  ,  Total As (provide) =308 mm
2
 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

61.11

5202485.0400308




 

mm
a

C 66.13
85.0

61.11

85.0
  

ok

d

Cd

s

s

..............005.0044.0

044.0003.0
66.13

66.13216
003.0*














 

 

4.6.4.1.2Design of +ve moment in X direction : 

Mx = 17.15 kN.m 

m=19.6 

785.0
)216.0)(520.0(

)10(*
0.9

17.15

2

3

2




bd

Mn
Kn  

002.0
400

785.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
  

 

A s  = 0.002(520) (216) = 225 mm
2
 ˃ A s min  = 90.72mm

2
  

              

Select in X direction bottom bars:   2Φ12  ,  Total As (provide) =226 mm
2
 

 



33 

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

52.8

5202485.0400226




 

mm
a

C 03.10
85.0

52.8

85.0
  

ok

d

Cd

s

s

..............005.006.0

06.0003.0
03.10

03.10216
003.0*














 

4.6.4.2  Flexural Design of negative Moment: 

From table 12.3: 

Cyneg.=0.052 

Cxneg.=0.0394 

 

 

 

4.6.4.2.1Design of -ve moment in Y direction : 

My=22.03kN.m 

 

m=19.6 

0.1
)216.0)(520.0(

)10(*
0.9

22.03

2

3

2




bd

Mn
Kn  

008773.0
400

0.1*6.19*2
11

6.19

12
11

1
































fy

mKn

m
  

A s  = 0.002(120) (216) = 227 mm
2
 ˃ A s min  = 90.72mm

2
  

mkNMx

Mx

LxwCxMx

mkNMy

My

LywCyMy

uneg

uneg

.28.19

52.02.7*15.18*0394.0

52.0)(

.03.22

52.07.6*15.18*052.0

52.0)(

2

2

.

2

2

.












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Select in Y direction top bars:   2Φ14  ,  Total As (provide) =308 mm2 

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

33.50

1202485.0400308




 

mm
a

C 21.59
85.0

33.50

85.0
  

ok

d

Cd

s

s

..............005.0008.0

008.0003.0
21.59

21.59216
003.0*














  

 

4.6.4.2.2Design of -ve moment in X direction : 

My=19.28 kN.m 

 

m=19.6 

883.0
)216.0)(520.0(

)10(*
0.9

19.28

2

3

2




bd

Mn
Kn  

0022574.0
400

889.0*6.19*2
11

6.19

12
11

1
































fy

mKn

m
  

A s  = 0.0022574(120) (216) = 58.5119 mm
2
 < A s min  = 90.72mm

2
  

            

Select in X direction top bars:   2Φ10  ,  Total As (provide) =157 mm
2
 

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

7.25

1202485.0400157




 

mm
a

C 2.30
85.0

7.25

85.0
  
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ok

d

Cd

s

s

..............005.00185.0

00185.0003.0
2.30

2.30216
003.0*














 

 

4.6.5  Shear design of two way rib slab: 

 

From table 12.6:  

Wy =0.57 

Wx=0.43 

   

   

kNV

kNdbwfcV

mkN
Ly

WLyLxw
V

mkN
Lx

WLyLxw
V

C

c

xu

xu

yu

yu

46.1787.151.11.1

87.1510216.012.024
6

75.0
'

6

75.0

.61.14
7.6*2

52.0*43.0*7.6*2.7*15.18

2

52.0
)(

.02.18
2.7*2

52.0*57.0*7.6*2.7*15.18

2

52.0
)(

3





















  

 

4.6.5.1  Shear in X direction:  

61.1414.17

)(1.1



 xc VuV  

→No shear reinforcement is required ,  

for practical purposes use:   2 legs Φ8 @20 cm  ,  Total As (provide) =100 mm
2
 

 

4.6.5.2  Shear in Y direction:  

satisfiedcatigory

VcVuVsVc

dbwVs

kNVc

VuV

y

yc

3

)87.15()02.18(35.2248.687.15

48.6216.012.0
3

75.0

3

87.15

02.1814.17

)(1.1

min

min






















 

VcVuVs   

87.287.1502.18 Vs  
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...............8.10
2

6.21

2

6.22
1087.2

21640010075.0
3

.

.

controlscm
d

S

cm
Vs

dfyAv
S

req

req














 

Select 2 legs Φ8 @ 10.5 cm     

 

 

 

 

4.7  Design of One-way solid slab (stair slab): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4-10) one way solid slab 

 

4.7.1 Check if its one way 

wayOne
Ly

Lx
.........0.258.3

25.2

05.8
  

4.7.2 Determination of thickness and load calculation: 

cmhSelect

cm
L

h

15

25.11
20

225

20




 

 

4.7.3Load Calculation 

mKN
Lqu

Mu

mKNqu

mKNLoadSnow

mKNDL

mKNDL

mKNLD

TANKFROM

.1.12
8

25.2*19

8

*

/196.1*6.175.13*2.1

/6.1.

./75.13

./10

./75.315.0*25.

22

2

2

2

2

2












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4.7.4 Design for positive moment: 

d=150-20-10=120 mm. 

Mpa
bd

Mn
kn 934.0

)120.0)(1(

10*
9.0

1.12

2

3

2















 

m   =
'*85.0 fc

fy
  =

24*85.0

400
 =19.6 

 

  2288120*1000*0024.0

0024.0
400

934.0*6.19*2
11

6.19

12
11

1

mmA

fy

mKn

m

reqS 
































 

 

 



















controlmmm
fy

dbw
As

mmmdb
fy

fc

As

............../420
400

120*1000*4.1**4.1

/368
400

120*1000*2425.0
**

'25.0

2

min

2

min
 

 

./43918@101 2 mmmAscmSelect    

 

 

Check for Strain :  

Tension  =Compression 

ok

mm
a

x

mma

a

abfcfyA

s

s

s

........005.0032.0

003.0*
13.10

13.10120

13.10
85.0

61.8

61.8

*1000*24*85.0400*439

***85.0*

1

\



















 

 

4.7.5 Shrinkage & Temperature Reinforcement in top layer:

mmmhbAsShrinkage /270150*1000*0018.00018.0 2  
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mmmAscmSelect /27818@81 2  in both directions. 

 

4.7.6 Development length of the bars: 

b

c

y

d d
f

f
L  

'2
 

.411111
242

400
cmLd                Use : dL =41 cm. 

4.7.7 Detailing of solid slab: 

 

fig (4-11) detailing of solid slab 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OKmmmAscmSelect ovided ......../27818@81 2

Pr 
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4.8 Design of Flat Plate : 

 

4.8.1 Determination of thickness: 

 

According to ACI-2002-9.5(c) the minimum thickness of  slabs without interior beams or  drop 

panels for interior panels: 

 

cmhsellect

mh

25

242.0
33

8

33

ln
min




 

 

4.8.2 Dead load calculation: 

 

Calculation (KN/m
2
) Parts of Rib No. 

0.03*22       =  0.66 Tile 1 

0.02*23       =  0.46 Mortar 2 

1.19   =       0.07*17 Sand Fill 3 

0.02*23      =  0.46 Plaster 4 

2.38 Partition 5 

KN/m
2
   5.15 

Table (4-4) dead load calculation of flat plat 

 

slab weight= 25*0.25= 6.25 KN/m
2 

*There will be a distributed  force causes by the stair = 15 kN/m    
 

*There will be a distributed  force at some of  edges causes by the wall = 15.25 kN/m    
 

 

Live Load = 4 kN/m
2

 

 

4.8.3 By Using SAFE Program to analyses and design of this flat plate:: 
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Fig.(4-12) geometry of flat plat                                                              fig. (4-13) dead load of flat plat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                    LINE LOADS. 

 

fig.(4-14) live load of flat plat                                  fig. (4-15) line load of flat plat 
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Deflection in the slab : 

 

4.8.4 Deflection In the Slab: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4-16) deflection of flat plat 

 

4.8.5 According to ACI, Table 9.5(b) 

Maximum permissible immediate deflection due to live load= .22
360

8

360
mm

l
  

Maximum permissible immediate deflection due to live load= .17
480

8

480
mm

l
  



33 

 

From safe program, Maximum deflection from load combination (1.2 D + 1.6 L) = 7.45 mm 

Which is smaller than maximum permissible deflection.  

4.8.6 Reinforcement results: 

 

4.8.6.1 Bottom Reinforcement in X direction: 

      By using safe program, When trying to use  cm18@12  as the basic mesh reinforcement in 

both directions for top and bottom reinforcement, we get the following result of needed area of 

steel over  cm18@12  for bottom reinforcement in X direction: 

 

  

Fig. (4-17) Bottom Reinforcement in X direction 
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4.8.6.2 Bottom reinforcement in Y direction: 

     By using safe program, When trying to use  cm18@12  as the basic mesh reinforcement in 

both directions for top and bottom reinforcement, we get the following result of needed area of 

steel over  cm18@12  for  bottom reinforcement in Y direction: 

 

  

 

 

Fig. (4-18) Bottom reinforcement in Y direction 
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4.8.6.3 Top reinforcement in x direction: 

 

By using safe program, when trying to use  cm18@12  as the basic mesh reinforcement in 

both directions for top and bottom reinforcement, we get the following result of needed area of 

steel over  cm18@12  for top reinforcement in x direction: 

 

 

 

  

Fig. (4-19) Top reinforcement in x direction 
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4.8.6.4 Top reinforcement in Y direction: 

 

By using safe program, when trying to use  cm18@12  as the basic mesh reinforcement in 

both directions for top and bottom reinforcement, we get the following results of needed area of 

steel over  cm18@12  for top reinforcement in Y direction: 

 

  

 

Fig (4-20) Top reinforcement in Y direction 
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4.8.8 Detailing Of Flat Plate: 

See SAFE output  

 

4.8.7 Design of punching shear: 

 

By using safe program we get the following results for punching shear: 

 

 

 

Fig (4-21) punching shear results from safe pro. 
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Punching Reinforcement was detailed according to ACI : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (4-22) punching shear Reinforcement according to ACI 
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4.9 Design Of Spherical Shell Dom:  

 4.9.1 Load Calculation: 

Snow loads : 

According to Jordanians code : 

4.9.1.1 Snow load =  
2/5.1

320

400900

320

400
mkN

h






 

 

where: 

h: high above sea level. 

4.9.1.2 Self weight of Dom :

 
Assuming thickness to be = 10 cm.  

2

2

/35.2*2.1

/5.225*1.0

mkN

mkN





 
 

4.9.1.3  weight of Finishing materials of Dom :                  Fig (4-23) geometry of the dom 

assuming plaster thickness =2cm, 

2

2

/6.05.0*2.1

/5.023*02.0

mkN

mkN





 

 

4.9.2 Analyses of internal forces: 

for spherical shells : 

 

                                     

 

 

 

 

                                                                                               Fig (4-24) internal forces in the dom 

 

 

PmkN  2/4.25.1*6.1

 
.

1cos
cos

.
)1(cos

























g
gaN

ga
N
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For self weight of Dom: 






















./124*3

./124*3
090cos90

./6
2

4*3

2
10cos0

mkNgaN

mkNgaN
when

mkN
ga

NNwhen

o

o











 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (4-25) dead load o the dom 

 

For snow load:  


































mkN
Pa

N

mkN
Pa

N

when

mkN
Pa

NNwhen

o

o

/8.4
2

4*4.2

2

./8.4
2

4*4.2

2
090cos90

./8.4
2

4*4.2

2
10cos0











 

 

 

 

 

 

 

 

2

ga
N




2

ga
N




gaN gaN 
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Fig (4-26) live load of the dom 

 

 

For Weight of finishing of dom: 






















./43.205.4*6.0

./43.205.4*6.0
090cos90

./215.1
2

05.4*6.0

2
10cos0

mkNgaN

mkNgaN
when

mkN
ga

NNwhen

o

o











 

Total factored internal forces: 














./23.1943.28.412

./23.1943.28.412
090cos90

./015.12215.18.460

mkNN

mNN
when

mkNNNwhen

o

o











 

 

Note:   Negative sign mean that the force is compression. 

            Positive sign mean that the force is tension. 

 

 

 

 

 

  

2

Pa
N




2

Pa
N




2

Pa
N 

2

Pa
N



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Fig (4-27) internal forces results in the dom 

?

?

?

?
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4.9.3 Hoop Tension reinforcement : 

 
 

 














 

cmthickness

cminch
cmspacessellect

barsusebarsofNumber

mmA

mmcmmm
fy

N
A

S

reqS

5010*5*5

72.4554.2*18
20

543.4
79

350

350100*1000*0035.0

.747396.0./10*396.7
1000*400*65.0

23.19

*

2

min

2225max





 

 

Select  Ф10@20cm , with AS prov. = 395 mm²/m.        

 

4.9.4 Meridian Reinforcement: 

0.1*0.85*24*10
3
=2040kN/m>19.23KN/m 

 














cmthickness

cminch
cmspacessellect

barsusebarsofNumber

mmAS

5010*5*5

72.4554.2*18
20

543.4
79

350

350100*1000*0035.0 2

min

  

 

Select  Ф10@20cm , with AS prov. = 395 mm²/m.        
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4.10 Design of ring beam : 

4.10.1 Assuming beam diminutions to be (high=30cm, width=25cm). 

Total factored loads on the beam 

= Vertical loads from the Dom + Horizontal loads from the Dom +Self weight of beam.  

   

  ./5.2125*3.0*25.02.101*23.19

.90cos*max90sin*max

mkN

beamofweightselfNN



 
 

 

4.10.2 By using staad pro software to analyze the beam: 

 

 

 

 

 

 

 

 

 

 

Fig (4-28) 3D view of Loads on ring beam                 Fig (4-29) 3D view of shear diagram of ring beam 

 

 

 

 

 

 

 

 

 

 

Fig.(4-30):3D view of reactions of ring beam                      Fig. (4-31):3D view of moment diagram of ring 

beam 

 

max –ve moment = 71.7kN.m                                    max shear force = 65.94 kN 

max +ve moment = 37.5kN.m                               Reaction force = 131.89 kN 
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4.11 Design of circular spiral Short Column(C15) in Basement:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

4.11.1 Design of longitudinal Reinforcement :   

The Column is a circular . 

Pu = 2789 KN 

spiralfor  0.7
 

kN
pu 3.3984

7.0

2789
= Pn 


 

01.0 Assume g 

})1( {0.85 Ag0.85= P '

n gyg ffc    

}01.0414)01.01(24 {0.85 Ag0.85= 10*3984.3 -3   

 Ag =0.24525 m
2
  =  2452.5  cm

2 

 

Select diameter =60 cm with Ag = 2827.43 cm² > Agreq = 2452.5 cm²     

 

4.11.2 Check Slenderness Effect : 

1
(34 12 40....................................   ACI 10-12-2

2

Klu M

r M

   
     

   
          

Lu: Actual unsupported (unbraced) length.  

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

R: radius of gyration = 0.25 D = 
I

A  

K = 1                                                                                                 

Lu = 3.05 m 

r = 0.25*D  = 0.25 * 0.6 = 0.15 

2

1

M

M
 = 1.0 

mnShortColou

ACI







402233.20

)2.12.10(...............401*1234
15.0

05.3*1

 

 Slenderness effect must not be considered 
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})1( {0.85 Ag0.85= P '

n gyg ffc    

}414)1(24 {0.85 *0.120.85= 10*3984.3 -3

gg    

g =0.0085 < g  (min) =0.01 

 use A s (min) = 0.012827.43 = 28.27 cm
2 

Use  15Φ16 with As = 3015 mm² > Asreq = 2827  mm²     

 

4.11.3 Check Distances between bars : 

600-2*40-2*10-16 =484 mm 

Perimeter = mmD 1521484**    

........................
24165.1

40
4.85

15

16*151521
ok

mm

mm
mmS









  

 

4.11.4 Spiral rienforcement  

The ratio of spiral rienforcement shall be not less than the value given below   

 

'
0.45 1s

Ag fc

Ac fy


 
  

 
 

2

4

Dc
Ac   

2

4

h
Ag   

cmmS

mmgu

dDc

SDc
as

mAccmDc

m

spiral

s

s

707.0
52.0*008644.0

)01.052.0(*4*10*79

10sin

)(4

**

00864.01
21237.0

2827.0

414

24
*45.0

21237.0
4

0.52
524*260

2827.0
4

0.6
Agcm. 60h

2

6

2

2
2

2
2



































 

                                                                                                         Fig. (4-32) Column model 
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                                                           Fig. (4-33) Column detailing 

 

4.12 Design of Rectangular tied Long Column (C126  in the Ground floor) : 

4.12.1 Design of Longitudinal Reinforcement : 

 

Pu = 1860 KN 

Pn = KN5.2861
0.65

1860
  

Assuming %5.1g  

 

 
22 1360136.0

)24*85.0414(*015.024*85.0*8.05.2861

)'85.0('*85.0*8.0

cmmAg

Ag

fcfygfcAgPn





 

 

cm9.361360   

 

Use 40*40 cm with Ag = 1600 cm² > Agreq = 1360 cm²     

 

 

4.12.2 Check Slenderness Effect : 

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

1
1234  ACI

M

M

r

klu
 

Lu: Actual unsupported (unbraced) length.  

K: effective length factor (K= 1 for braced frame). 
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R: radius of gyration = 0.3 h = 
I

A
h

h

hb

bh
*3.0

12

2

**12

3
  

Lu = 3.65m 

M1&M2 =1 

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

permitted to be taken as 1.0. 

 

 

Coloumnlong

ACI
M

M

r

klu







2234.38
4.0*3.0

65.3*1

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

1
1234

                               

 

2.805.10
8378.01

0021333.0*610*15.23270*4.0

40021333.0
12

34.0*4.0

12

3*

8378.0
)6.1298(2.12.1

15.2327024*4750'4750

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

4.0

1860

mMNEI

m
hb

gI

Pu

DL
d

MpafccE

EqACI

d

gIcE
EI





















 

.0.8
2)65.3*0.1(

805.10*214.3

)1310.(2002318................
2)(

2

MNcrP

EqACI
KLu

EI
crP






 

1
)610*0.8*75.0/1860(1

1

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

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

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

1
4.06.0













 








ns

EqACI
crPPu

Cm
ns

ACItoAccordingCm

EqACI
M

M
Cm



                                                       
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2160040*40*01.0*

01.0

625.1685
1000

145
*

4.0*4.0

1860

06753.0
4.0

027.0

027.00.1*027.0
min

027.027400*03.015*03.015
min

mmgAgsA

g

ksi
gA
nP

DiagramnInteractioFrom

h

e

nsee

mmmhe





















 

  

 

Use 8Φ16 with As = 1608 mm² >Asreq = 1600 mm²     

 

 

4.12.3 Design of the Tie Reinforcement : 

According to (ACI-7.10.5.2)  

cmUse

mmensionLeast

mmdiameterbartie
t

d

mmdiameterbaralLongitudin
b

d

Spacing

25@10

300dim.

.4800.148)..(48

.2561616)..(16























 

 

 

 

 

 

 

 

                                                                                  Fig. (4-34) Column detailing 
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4.13 Design of Isolated Footing (F8) : 

4.13.1 Load Calculation : 

 

Total service dead load .1083kNPdead   

Total service live load .4.350 kNPlive   

Column Dimensions ( a=40cm , b=40 cm). 

Soil density = 17 KN/m
3
.                           

Allowable soil Pressure = (qallowable)400 KN/m
2
. 

Assume footing to be about (55 cm) thick. 

Soil Hight above the footing = 60 cm. 

  .2/05.37625*55.017*6.0400 mkN
netallowable

q   

 

4.13.2 Determination of Footing Area  : 

 
.81.3

05.376

4.3501083 2m
q

PP
Area

netallowable

livedead
footing 





     

Try 2.0 * 2.0 m with area = 4.0 m2 > Areq. = 3.81 m2 

 

4.13.3 Determine thickness of footing based on shear strength: 

Assume h = 55 cm → d = 550-75-14 = 461 mm
2 

./465
2*2

4.350*6.11083*2.1*6.1*2.1 2mkN
Area

PP
q

footing

livedead
u 





  

*Check for one way shear strength: 

.

27.3156.564.

6.564461.0*0.2*10*24*
6

1
*75.0.

)**'*
6

1
.(.

27.3152*)461.0
2

4.0

0.2

0.2
(*465

*)
22

*

3

Safe

KNVuKNVc

KNVc

dbfcVc

KNVu

Bd
bL

qVu

w

Foundation
Foundation

u

























  
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*Check for two way shear action (punching) 

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

dbfV oc

c

c
















2

1
6

1
..

          

dbf
db

V oc

o

s

c












 2

/12

1
..




    

dbfV occ




3

1
.. 

                        

Where: 

0.1
40

40

)(

)(


bWidthColumn

aLengthColumn
C  

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

2( ) 2( )ob b d a d     

cmbo 4.344)1.4640(2)1.4640(2   

s
 = 40              for interior column  

CV  Should be the minimum of : 




































































controlKNdbf

KNdbf
db

KNdbf

V

oc

oc

o
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3
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3

1
.
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461.0*40
*
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2
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1
.
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0.1

4
2*

12

75.04
2

12

1
.

.

3

3

3











          

 
satisfiedKnVuKnVc

KNVu

C

C

........28.15155.1944.

285.1515))461.04.0(*)461.04.0((2*2*465






 

 

4.13.4 Design for Bending Moment : 

   
        

 

 
     

mkNMu .6.2972*
2

8.0
*465

2

   
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kn = MPa
bd

Mn
778.0

461.02

10
9.0

6.297

2

3

2










     

6.19
24*85.0

400

*85.0 '


fc

fy
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











 


yf

Knm

m

2
11

1
  

2

.Re

2

2

.Re

8.1929.18

8.1955*200*0018.0**0018.0

29.181.46*200*0019836.0**

0019836.0
400

778.06.192
11

6.19

1

cmAsAs

cmhbAs

cmdbAs

Shrinkageq
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q




















 






 

.19802155....1414 22

Pr mmmmAsdirectionsbothinSelect ovided   

 

Check of strain: 

ok

mm
a

x

mma

a

abfcfyA

s

s

............005.00525.0003.0*
9.24

9.24461

9.24
85.0

13.21

13.21

*2000*24*85.0400*2155

***85.0*

1

\


















 

 

4.13.5 Check development length for the footing reinforcement: 

  b

bar

b

set

requiredd d

d

Cktr

fy

fc
L 










 







'
9.0




 

Where: 
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5.25.236.6
14

890

5.2

891475

).(0.0










 








 










 





bar

b

bar

b

b

d

Cktr
use

d

Cktr

mmC

stirrupsnofootingsforktr

 

  mmL
requiredd 2.32914

5.2

400

240.1

8.00.10.1
9.0 




  

 

Check available length: 

 

    okmmLmmL

erconcrete
aB

L

requireddavailabled

availabled

............2.32972575
2

400

2

2000

cov
22





 

 

4.13.6 Check transfer of load at the base of column: 

 

KnPnPuBut

KnPn

AgcfPn

6.2121.1860

6.21211000/)]400*400(*24*85.0[*65.0.

)85.0.(.













 

 Dowels are not required for load transfer. 

But use the minimum reinforcement of dowels: 

2

.Re

2

Pr

2

min

808.16

168

 dowels a as barscolumn   theUse

840*40*005.0*005.0

cmAscmAs

Select

cmAgAs

qovided 




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 4.13.7  Isolated Footing Detail: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           Fig. (4-34) Column footing no.(14) 
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4.14 Design Of Wall Footing: 

            4.14.1 Load Calculation : 

Weight of wall (D.L.) = (height) *Thickness  1m wide  γc 

                                    = 24.3*0.2*25=121.5  KN/m 

mkNloadliveTotal

mkNloaddeadTotal

mKNL

mKND

L

L

/49

./5.2221015.121

./49

./101
slab rib way one from Loads














 

 

            4.14.2 Determine the Footing dimensions :  

Allowable soil pressure = 400 KN/m² 

m 68.0
400

495.222

pressure soil 

 
 = width Footing 




allowable

totalW
 

Select width = 0.8 m. 

Assume h footing = 30 cm .  

→ d = 300-75-12=213mm. 

        

             4.14.3 Bearing pressure: 

qu= 1.2*Dw+1.6*L  

qu= 1.2*222.5+1.6*49= 345.4 KN/m 

2\75.431
8.0*1

4.345
 net mKN

Area

up
p   

 

             4.14.4 Design of shear : 

4.130213.0*1*24*
6

75.0
**'

6

75.0

.5.3775.431*)213.03.0(*1





dbfc
c

V

KN
u

V


 

    .305.374.130 cmenoughisthicknessVVc u    
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             4.14.5  Flexural design 

Mu =   mkN

widthwallwidthfooting

Pnet .43.19
2

3.0
*75.431

2

2
*

2

2





























 

 

Mpa
bd

Mn
kn 476.0

213.0*1

10*
9.0

43.19

2

3

2














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
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


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
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
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m

2
11

1
  

24.256213*1000*001204.0**

001204.0
400

476.06.192
11

6.19

1

mmdb
req

As 














 






 

 



















controlmmm
fy

dbw
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mmmdb
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fc
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400

213*1000*4.1**4.1

/2.652
400

213*1000*2425.0
**

'25.0

2

min

2

min
 

.746 2

minmin mmAsuseAsAsreq   

Select Ф12 @ 15 with AS prov. = 753 mm²/m.         

 

          * Check of strain: 

Tension = Compression 

OK

mm
a

x

mma

a

abfcfyAs

s

s

..............005.00338.0

0338.0003.0*
4.17

4.17213
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77.14

1

77.14
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



















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            4.14.6 Development length of main reinforcement: 

 

  db

bar
d

b
Cktr

fy

fc

set
requiredd

L 













 







'
9.0




 

Where: 
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
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

bar

b
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b
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d

Cktr
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d
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  mmL
requiredd 2.28212

5.2

400
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8.00.10.1
9.0 




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Check available length: 

 

   
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
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            4.14.7 Design of Secondary Bottom Reinforcement 

Asmin for shrinkage & temperature 

Asmin =0.0018 * b * h 

Asmin= 0.0018 * 800*300=432mm
2 

Select  4Ф12 with AS prov. = 452 mm².        

Design of dowels bars: 

 

2

min
6.25521310000012.0 mmAs   

Use longitudinal shear wall bars  

Use  12@30 cm 

barsFor

da
fc

fy
Ld b

12

...
'2





 

cmLd

Ld

49

2.1*1*1*1
242

400




 

 

cm4922.5cm7.5-30 Ld Available  

1
0.24* *1.4*0.7* 19.2

'
fy cm

fc
  

So a standard hook of 20 cm must be used to provide  Ld .  

 

            4.14.8 wall Footing Detail: 

 

 

 

 

 

 

 

 

 

                                                                                           Fig. (4-35) wall footing detailing 
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4.15 Design of Stairs : 

 

                                                         Fig. (4-36) design of stairs 

4.15.1 Determination of Stair Thickness: 

- L = 1.15+3.3 +0.5 = 4.95 m. 

- hreq = L/ 20. 

-hreq = 495 / 20 = 24.75 cm ………….take h= 25 cm. 

 Use h = 25cm.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

-θ = tan
-1

(195 / 330) = 30.6
o
 

-Cos θ = 0.86 

4.15.2 Load Calculations  

Live load: 

Live load for stairs =4 KN/ m
2
. 

Dead Load: 

Calculation Parts of Rib No. 

 0.03*22*(0.33/0.30) =  0.726 KN/m
2
. Horizontal Tiles 1 

0.03*22*(0.1625/0.30) = 0.3575 KN/ m
2
. Vertical Tiles 2 

0.03*23 = 0.69 KN/ m
2
. Horizontal mortar 3 

0.03*23*(0.1625/30) = 0.374 KN/ m
2
. Vertical mortar 4 

(0.02*23)/ (Cos 30.6) = 0.802 KN/ m
2
. Plaster 5 

(0.1625/2) * 25=2.03 KN/ m
2
. Steps 6 

0.25 *25/ Cos 30.6 =7.26 KN/ m
2
. Slab 7 

KN/m
2
  12.24 

Table (4-5) dead load calculation of stair 
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Factored load 

qu =1.2*12.24+ 1.6*4 = 21.1 KN/ m
2
. 

For one meter Strip, qu = 21.1 KN/ m
 
. 

Load on landing :- 

 

Dead Load: 

Calculation Parts of Rib No. 

0.03 * 22 = 0.66 KN/m
2 
 Tiles 1 

0.02 * 23 = 0.46 KN/ m
2
.  mortar 2 

0.07 * 17 = 1.19 KN/ m
2
. Sand 3 

0.25 * 25 = 6.25 KN/m². Slab 4 

0.02*23 = 0.46 KN/m². Plaster 5 

KN/m
2
  9.02 

Table (4-6) dead load calculation of landing 

 

Total dead load = 0.66 + 0.46 + 1.19 + 6.25 + 0.46 = 9.02 KN/m².  

Live load: 

Live load for stairs = 4 KN/ m
2
. 

Factored load 

qu =1.2*9.02+ 1.6*4 = 17.224 KN/ m
2
. 

For one meter Strip, qu = 17.22 KN/ m
 
. 

 

4.15.3 Design for Shear : 

 

Fig.(4-37) shear diagram of the stair 
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 Assume Ø 14 for main reinforcement:- 

So, d = 250-20 -7 = 223 cm. 

 Vu = 48.5  KN . 

 
6

**' dbf
Vc

wc
   

 KNVc 6.136
6

10*223*1000*24*75.0 3




  

 Vu = 48.5  KN  >   Ø.Vc = 136.6  KN .  

So the depth of the stair is OK.  

 

4.15.4 Design of Bending Moment : 

 

 

Fig.(4-38) moment diagram of the stair 

 

Mu = 55.7 KN.m. 

2db

Mn
Kn


  

.2445.1
223*1000

10
9.0

7.55

2

3

MPaKn 







 

'85.0 fc

fy
m


  

6.19
24.085.0

400



m  
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














y

n

f

mR

m

2
11

1
 003212.0

400

2445.1*6.19*2
11

6.19

1















  

          

 As req = 0.003212*1000*223 = 717 mm
2.

 

 A s min

























2

2

2

4501000*250*0018.0

..................781)223)(1000(
400

4.1
))((

4.1

683)223)(1000(
)400(4

24
))((

)(4

mm

controlmmdbw
fy

mmdbw
fy

cf

 

Use As = 781 mm
2 

. 

Use 1Φ 14 @ 15 cm. with As =(1000 / 150)*154 = 1027 mm². 

 

Check for strain: 

       Tension = Compression 

ok

mm
a

c

mma

a

abfcfyA

s

s

s














005.00252.0

003.0*
7.23

7.23223

7.23
85.0

13.20

13.20

*100*24*85.0400*1027

***85.0*

1

\






 

 

4.15.5 Development length of the bars: 

b

c

y

d d
f

f
L  

'2
 

 

Ld  available  >  Ld req = 48.99 

 

4.15.6  Secondary reinforcement: 

25.4251000018.00018.0 cmhbAsShrinkage   

Use Φ10 @ 15 cm …………….. With As = (100 / 15)*0.79 = 5.3 cm 

 

.99.482.1111
242

400
cmLd 
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4.15.7 Detailing of reinforcement: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4-39) Detailing of reinforcement of the stair 
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4.16  Design of  Basement wall: 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4-40) geometry and loads of basement wall 

 

Assuming  that 

θ = 30
ο 
 , γ=18 kN/m

3 

                Load from live load (cars , people ) = 5KN/m
2. 

 

4.16.1 Load Calculation:  

./5.25.0*5.

./365.0*4*18..

5.05.0130sin1sin1

2

2

mkNKPe

mkNKhe

K

op

oo

o

o











  

 

4.16.2 Design for Shear: 
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Fig.(4-41) shear diagram of basement wall 

 

 

Vu=65.6 KN.  

Assuming thickness= 25 cm. 

→d=250-20-14/2=223 mm. 

   

 

 

 

 

4.16.3 Flexural  Design: 

  

 

Fig.(4-42) moment diagram of basement wall 

 

Mu = 52.1 kN.m 
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





 

.25

6.656.136.

6.136223*1000*24*75.0*
6

1
**'*75.0*

6

1

cmenoughisThickness

kNVuKNVc

kNdbfcVc








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 
























mmm

controlmmm
fy

dbw
As

mmmdb
fy

fc

As

/300250*1000*0.0012h * b *0.0012 =min  As

............../780
400

223*1000*4.1**4.1

/683
400

223*1000*2425.0
**

'25.0

2

2

min

2

min
 

  mmmAuse S /780 2

min
  

Select  Φ14@20cm  

4.16.4 Design of  Horizontal Reinforcement: 

  ./450250*1000*0018.0 2 mmmAsA ShrinkageS    

Select  Φ10@16 cm with As = 494 mmm /2   

 

4.16.5 Detailing of  basement wall: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4-43) Detailing of  basement wall 
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4.17 Design of Shear wall: 

4.17.1 Calculation of loads:  

W Floor =  Total dead loads of the floor . 

 

W Ground  Floor  = Weight of slab + Weight of stairs  + 0.5* (Weight of upper columns  &walls  + 

Weight of lower columns & walls )  =     4203  KN 

 

W First  Floor  = Weight of slab + Weight of stairs  + 0.5* (Weight of upper columns  &walls  + 

Weight of lower columns & walls )  =    4158 KN 

 

W Second  Floor  = Weight of slab + Weight of stairs  + 0.5* (Weight of upper columns  &walls  + 

Weight of lower columns & walls )  =    4158 KN 

 

W Third Floor = Weight of slab + Weight of stairs + 0.5* (Weight of upper columns & walls + 

Weight of lower columns & walls )  =  4158 KN 

 

W Fourth Floor = Weight of slab + Weight of stairs + 0.5* (Weight of upper columns & walls + 

Weight of lower columns & walls )  =  3755 KN 

 

W Roof  Floor = Weight of slab + Weight of stairs + 0.5* (Weight of upper columns & walls + 

Weight of lower columns & walls )  =  1500 KN 

 

WTotal  = W Basement  + W Ground  + W First + W Second  + W Third  + W Fourth+ W Roof 

WTotal  =  21932 KN   

 

 

4.17.2 Calculation of shear force on "shear walls”:  

From Uniform Building Code 1997(UBC), the total design base shear in a given direction shall 

be determine from the following formula :   

 

Cv.I
V W...............(Eq.30 4)

R.T
   

 

The total design base shear need not exceed the following:  
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2.5Ca.I
V W...............(Eq.30 5)

R
   

The total design base shear shall not be less than the following:  

 

V 0.11Ca.I.W...............(Eq.30 5)   

 

 h n = H Building    = 30.2 m   

Z =  3.0 

R = 5.5 

I = 1.0 

Ca = 0.24 

Ct = 0.0488 

Cv = 0.24 

 

Where: 

Z = seismic zone factor as given in Table 16-I.   

R = numerical coefficient representative of the inherent over strength and global ductility 

capacity of lateral force resisting systems, as set forth in Table 16-N or 

16-p. 

I = importance factor given in Table 16-K. 

Ca = seismic coefficient, as set forth in Table 16-Q. 

Ct = numerical coefficient given in Section 1630.2.2. 

Cv = seismic coefficient, as set forth in Table 16-R. 

hi, hn, hx = height in (m) above the base to Level i, n or x, respectively. 

 

          Eq…30-8   (UBC)   4/3

hC nt
T   

 

kNWICaV

thanLessNotAnd

kNW
R

ICa
V

ExceedNot

kNW
TR

ICv
V

T

57921932*1*24.0*11.0***11.0

239321932*
5.5

1*24.0*5.2

.

**5.2

3.177221932*
54.0*5.5

0.1*24.0

*

*

54.065.24*0488.0

1

1

1

4/3








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 V = 1772.3 kN ---- Control 

Ft = 0.07 x T xV = 0.07 x 0.54 x 1772.3 = 67 kN 

 

 

floor 

W  

(KN) 

V   

(KN) 

H  

(m) 

Ft  

(KN) 

(V-Ft) (W*h) Fx FX 

Floor(5) 1500 1772.3 20.4 67 1705.3 30600 215.5 282.5 

Floor(4) 3755 1772.3 17.1 67 1705.3 64210.5 452.1 734.6 

Floor(3) 4158 1772.3 13.8 67 1705.3 57380.4 404.0 1138.6 

Floor(2) 4158 1772.3 10.5 67 1705.3 43659 307.4 1446 

Floor(1) 4158 1772.3 7.2 67 1705.3 29937.6 210.81 1656.82 

Floor(0) 4203 1772.3 3.9 67 1705.3 16391.7 115.42 1772.3 

∑ 21932     242179.2   

 

Table (4-7)  calculation of total Fx 

                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

G

1

2

3

4

5

+3.90

+7.20

+10.50

+13.80

+17.10

+20.40

1772.3 kN

1656.82 kN

1446 kN

1138.6 kN

734.6 kN

282.5 kN

+0.00

Fx Diagram

G

1

2

3

4

5

+3.90

+7.20

+10.50

+13.80

+17.10

+20.40

508.3 kN

467.8 kN

402.5 kN

298.7 kN

160.7 kN

35.9 kN

+0.00

Vu Diagram

3
.9

3
.3

40.5 kN

65.3 kN

103.8 kN

138 kN

124.8 kN

35.9 kN

3
.3

3
.3

3
.3

3
.3
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Tables (4-8)  Fx ,Mu and Vu diagram for shear walls 

 

4.17.3 Shear Wall Design Parameters: 

Fc =24 MPa 

.400MPafy  Fy  

h=20 cm. Shear wall thickness. 

Lw= 4.55 m. shear wall width 

Hw=20.4 m. Story height. 

 

 

4.17.4 Design of the Horizontal Reinforcement: 

 

Vu = 508.3 KN 

KNVn 73.677
75.0

3.508
  

d= 0.8*Lw = 0.8*4.55 = 3.64 m. 
















m
h

controlm
L

cedisattionCritical
w

w

2.10
2

4.20

2

..................275.2
2

55.4

2
tansec  

G

1

2

3

4

5

+3.90

+7.20

+10.50

+13.80

+17.10

+20.40

+0.00

Mu Diagram
118.5 kN.m

648.8 kN.m

1608.1 kN.m

2910 kN.m

4427.3 kN.m

6102.6 kN.m
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KN

dh

l

V

M

hl

N
cfl

cf
V

ETABSFromKNN

KN
L

dNdbcf
V

ControlkNdb
cf

w

u

u

w

u

w

c

u

w

u

c

CV

7.577
10

64.3*2.0
*

2

55.4

3.508

6.6102

2.0*55.4

3110*2
10*2455.4

2

10*24

10

2

2

2

).(3110

6.1513
55.4*4

64.3*3110

4

64.3*2.0*10*24

44

......................75.56110*64.3*2.0*
6

24

6

3

3

3

3

2

3

1

































































































 

KNVVV cnS 03.11675.56173.677 

 

s
AVh

2

=
dfy

V S

*
= .08.0

64.3*400

1000*11603.0
mm  

 

control
mmh

S
Vh

A

.................
5.0200*0025.0*0025.0

min2


















  














....................600200*3*3

.86091.0
5

55.4

52

controlmmh

mmm
L

S
w

 

 

Using 2 Φ10 with As = 158mm
2
. 

.3165.0
158

2

2

mmSmm
s

  

Select S 2
 =30 cm  

 

Use 2Φ10   @ 30cm C/C for the horizontal reinforcement in two layers. 
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4.17.5 Design of the Vertical reinforcement: 

 

AVn
=

1

2

[0.0025 0.5(2.5 )( 0.0025)] *
*

Vhhw
h

Lw h

A
S

S
    

ve







 24.2

4.3

20.4
5.2

Lw

hw
5.2  

AVn =0.0025 S1 h. 














....................600200*3*3

.152052.1
3

55.4

31

controlmmh

mmm
L

S
w

 

 

Using 2 Φ10 with As = 158 mm
2
. 

158= 0.0025*  S1
 * 200   

S 1
= 316mm =31.6cm 

use S1
=30 cm <  

erqS =31.6 cm  

                  

Use 2Φ10   @ 30cm C/C for the vertical reinforcement in two layers. 

 

 

4.17.6 Design of Boundary Element: 

 

m
h

u

u

w

u 1428.0007.0
4.20

007.0  


 

































 083.1

)007.0(600

55.4

600
w

u

w

h

L
C


 









 m

C
mLC w 54.0

2

083.1

2
63.055.4*1.0083.1*1.0(S)Length Element Boundary 

cm65LengthElement Boundary   . 
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Current vertical reinforcement   .3.239679*2*
3.0

55.4 2mmAst   

























w

wst
L

Z
LfyAMn 1*.*5.0*9.0  

 

Where : 

054.0

400*3.2396

2.0*55.4*24*85.0*85.0
2

1

.

*'***85.0
2

1

1















































fyA

hLfcL

Z

st

ww


 

 

   mMNMn .86.1054.01*55.4*400*10*3.2396*5.09.0 6    

 

 

 
 

2

3

3022
65.055.4400

10*
9.0

6.4242

)(400

.6.424218606.6102

mm
SL

Mu

A

mkNMu

w

St 









  

 

 

  2333879*43022 mmA
totalSt   

 

Use 12Φ20 with As =3768mm
2 
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4.18 Design of retaining wall :- 

 

4.18.1 Retaining Wall Design Parameters: 

2/18

30

mkN

o








 

33.0
sin301

sin30-1
=

)Sin+(1

)sin-(1 
o

o








ka  

3
sin301

sin301
=

)Sin-(1

)sin(1 
o

o










kp  

 

2

2

2

:   

* *   /

*
2

*   /

*

* * '   /

'
*

2

angel of frection

ea Ka H KN m

H
Ea ea

eap Ka p KN m

Eap eap H

ep Kp H KN m

H
Ep ep



















                                                                          

 

 

4.18.2 Load Calculation:  

ea = 0.33*18*2.3 = 13.7 

Ea = 0.5*13.7*2.3 = 15.8                                      

eap=0.33*5 =  1.65 

Eap = 1.65*2.3= 3.8                                    

ep  =  3*18*0.5 = 27 

Ep =  0.5*27*0.5= 6.75                                     

 

4.18.3 Estimation of depth footing:  

H = 0.1 h  

H = 2.6  

hp = 0.1 * 2.6 = 0.26 m ………………. Take hp = 0.3m  
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4.18.4  Estimation of thickness of wall:  

4.18.4.1  Internal forces calculation: 

M =3.8*1.15+15.8*0.77 = 16.6      

Mu = 1.6*16.6= 26.6      

mKNMn .6.29
9.0

6.26
  

 maxρ 0.5  =ρ 

   = 0.5* .02 = .01ρ 

6.19
24*85.0

400

*85.0 '


fc

fy
m  

Kn = .01 ( 400 (1-.5* .01*19.6)) = 3.6  

 

 

d = 91 mm   

hreq  = 91 + 75 +
  

 
 = 174 mm   

select   h = 25cm 

d  = 250-75-
  

 
       

4.18.5  Design of wall reinforcement : 

Mu = 26.6 

mKNMn .6.29
9.0

6.26
  

Mpa
bd

Mn
kn 06.1

1671000

106.29
2

6

2





  

6.19
24*85.0

400

*85.0 '


fc

fy
m  

mcmdbAs q /5.47.16*100*0027.0**

0027.0
400

06.16.192
11

6.19

1

2

.Re 














 





 

Mpa
dbd

Mn
kn 6.3

1000

106.29
2

6

2






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





















mcm

mcmdb
fy

cf

/68.426*100*0018.0re) temperatuand shrinkage(for  A

/11.5)7.16)(100(
)400(4

24
))((

)(4

l....contro/m........5.65cm =
)(100)(16.7  400

1.4 
 =

(b)(d)fy  

1.4

As

2

S

2

2

min
 

                     

Select Φ12@20 cm 

 

4.18.6  Design against overturning:    

tan  
2

    

: tan  

:     

S ding moment

overturning moment

Ms S ding moment

Mo overturning moment

  

 

* Design overturning  

   We select the ideal shape and we design the overturning for one meter 

strip: 

 

ea = 0.33*18*2.6 =15.5 

Ea = 0.5*15.5*2.6 = 20.2                           

 

eap= 0.33*5 =  1.65 

Eap = 1.65*2.6 = 4.3                                    

 

ep  =  3*18*0.8 = 43.2 

Ep =  43.2*0.8*0.5 = 17.3                                     

 

Ww =  0.25*2.3*1*25 = 14.8    

Wf =  0.3*L*1*25 = 7.5L 

We1 = 18*2.3(
 

 
 -.25) =             

We2 = 18*0.5*
 

 
  =     
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Moment about point  B 

 

*Overturning moment : 

                             

*Standing moment:  

Ms = ww (
 

 
                      

 

 
        

 

 
              

                            = 21.95L
2
+8.45L-2.05 

tan  
2

    

: tan  

:     

S ding moment

overturning moment

Ms S ding moment

Mo overturning moment

  

 

                          
  

  
                  s = 46          

46 =  21.95L
2
+8.45L-2.05 

L=1.29m  ……………………. Take L = 1.3m 

 

4.18.7  Design against sliding : 

Re
1.5

action

Action
  

1.5FEp F

Ea Eap





 

Ff  = Ʃ v  * tanФ 

Ʃv = wf +ww+we1     

Ʃ v = 50    

 Ff =28.9     

Ff + Ep = 28.9 + 17.3 = 46.2     

Eap + Ea = 20.2 +4.3 = 24.5     

    

    
                 Safe against sliding 

 

4.18.8  Design of bearing pressure : 

    = 23     

  = 21.95L
2
+8.45L-2.05 

        =                          

                    

MsMo
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e = 
 

 
 

       

  
  

e = 
   

 
 

        

  
  

   =  0.10 m  

     
  

 
   

  

 
  

      
  

 
   

  

 
        

                                                                   

     
  

   
   

     

   
  

            =   56.2    
 
  

     
  

   
   

     

   
  

             =  20.7     
 
 

                    ‹ 400       
 
               ………………….. ok 

 

4.18.9  Design of footing :  

Pu = 1.2D + 1.6 L  

Pu = 1.2 ( Ww+Wf) + 1.6 ( We1) 

Pu = 1.2( 14.8+9.75) + 1.6(25.53) = 70.3    

     = 20.2 *
   

 
                                                

         

 

Eccentricity 

e= 
  

 
  

  

    
           

     
    

   
   

     

   
           

 
 

     
    

   
   

     

   
         

 
 

                                         ‹ 400       
 
                        ………………………………….. ok 

Since      is negative value , the flextural formula is not applicable , then we use 
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d = 0.9m 

 

4.18.10 Design of shear: 

d = 300 – 75 -
  

 
                                 

  

  
  

  

  
 

     

   
  

  

     
                                        

 
                        

Vu = 0.215 *1*119 + 
 

 
                    

  Kndbfc
c

V 6.1311000*218.0*1*24*
6

75.0
**'

6

75.0
  

    .30306.131 cmenoughisthicknessVVc u    

In other dir                                             it is safe for shear . 

 

4.18.11 Design of bottom reinforcement at section 1-1: 

 

     

   
  

 

     
                                                           

                   
     

 
   

 

 
              

 

 
                   

 

  h= 30cm               d=0 .218m 

mKNMn .6.13
9.0

3.12
  

6.19
24*85.0

400

*85.0 '


fc

fy
m  

s1 s2

1

1 2

2
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Mpa
bd

Mn
kn 286.

2181000

106.13
2

6

2





  

mcmdbAs q /57.18.21*100*00072.0**

00072.0
400

286.06.192
11

6.19

1

2

.Re 














 





 

A s min = ))((
)(4

db
fy

cf 
 

A s min = 34.7)24)(100(
)400(4

24
  

A s min = 4.8)24)(100(
)400(

4.1
  

                   

                                                                     

Select Φ12@20 cm 

 

4.18.12 Design of top reinforcement at section 2-2: 

      
     

 
                         

From previous section (1-1),the value of moment will be greater than moment in these section  

so  

Select Φ12@20 cm 

 

4.18.13 Development length of main reinforcement: 

 

  db

bar
d

b
Cktr

fy

fc

set
requiredd

L 













 
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
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871275cov
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


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
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





 
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d
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d
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mmderC

stirrupsnofootingsforktr
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  mmL
requiredd 2.28212

5.2

400

240.1

8.00.10.1
9.0 




  

 

   

requar ishook  standard  No So

.2.282358

35875433







mmLL

mmL

requireddavailabled

availabled
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  الفصل الخامسالفصل الخامس

 النتائج والتوصيات         

  

  

 .المقذمة(  5-1)

 .النتائج (  5-2)

 .التوصيات(  5-3)
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 : المقدمه  1.5 

ىيَشرشٗع ٗترٌ ت٘صيرغ اىؼْاطرش ائّشرالالح   ىرٔ في ٕزا اىَششٗع  تٌ اىحظ٘ه ػيٚ ٍخططاخ ٍؼَاسيح       

 .ٗػَو ػلْاخ تظَلَلح ىٖزٓ اىؼْاطش

ٗيقرذً ٕرزا , اىثْاء تشنو ٍفظو ٗدقلق ٗٗاضح ىتغٖلو ػَيلحىٖزٓ اىؼلْاخ ٗتٌ اػذاد اىَخططاخ ائّشالالح       

 .اىتقشيش ششحا ىجَلغ  ط٘اخ اىتظَلٌ اىَؼَاسيح ٗائّشالالح ىيَثْٚ

 :النتائج 2.5   

يجببع ى بب  ابب  و مببع إن ائببان يكوبب اد إً يابببنً مبب بشكل ى بب  كم ئبباين  وببا  يبببن    بب  ي ببب وي  . 1

 . ةكا لاك كمخ شة نكماعشفة فد ك  خبكن كم شكاج كم ئاياية كما ن  

اببً إ ببن خوببنكم كم ئبباين كككوبب ادر ايبيببة كمببش و  ببيً كمعك ئببش كككوبب اية كماخ  بببة اببً خببلا  كمك ببشة . 2

كموببانمية م ا كبب ر ناببً ئببن  جااببة  ببتص كمعك ئببش م ئبباياع   وببا  اكبببشب ناعشفببة ايبيببة كم ئبباينر ابب  إخببت 

 .   يوة   ما ك   عيً كلاى   شكم شنف كما

فبد جايب  كمعقببكم ك بشكل مو يعبة  (One-Way Ribbed Slab) ىقببكم  بن ك ب خبكن ك ب نمقبب . 4

فد كجباك  اعيكبة ابً   ( Two-Way Ribbed Slab )ىقبكمك  ن اا   ن ك  خبكن  .نوا  كماكوأ

نفببد  كمبببشو نكمائبب ىب م يببنم ( Solid Slab )اابب   ببن ك بب خبكن ك بب ن كمعقبببكم كمائببا ة  كمونك بب ر

ر ك شكل مانكع  إائش ف ى ية اً ىقبكم كلأىئ ع فد   اب  ناق نابة كلأ اب   كم   ة كمانجنبة إ ب  كمق ة

 .كماشااة

 :تشاٍج اىحاع٘ب اىَغتخذٍح   .      6

 :تٌ اعتخذٍٖا في ٕزا اىَششٗع ٕٗيْٕاك ػذج تشاٍج حاع٘ب       

a)  AUTOCAD2007 :ظيح ىيؼْاطش الإّشالالحٗ رىل ىؼَو اىشعٍ٘اخ اىَف. 

b)  STAAD PRO :ٗرىل لإجشاء اىتحاىلو الإّشالالح ىثؼض اىؼْاطش الإّشالالح. 

c) ATIR :ىيتظَلٌ ٗاىتحيلو الإّشالاي ىيؼْاطش الإّشالالح. 

d) :SAFE 12.3  ٗرىل ىتحيلو ٗتظَلٌ تؼض اىؼقذاخ ٗالأعاعاخ ىيَششٗع. 

e) ETABS :َاه اعاعاخ جذساُ ٗرىل ىتحيلو ٗتظَلٌ جذساُ اىقض ىيَثْٚ ٗإيجاد اح

 .اىقض

f) (Office2007 : )اىَششٗع ىنتاتح اىْظ٘ص ٗاىتْغلق  ٍؼظٌ ٍشاحو تٌ اعتخذأٍ في

 .ٗإ شاج اىَششٗع



111 

 

 

 .كلأ ا   كم ية كما  خباة فد  تك كماوشنع ا كم اً انب كلأ ا   كلأشبكد. 7

إيبة كب بد كم بد يقبنن ابً خلامعب    جب نا اً كمئب م كم د يجع إً ي ئف  ع  كمائبانر ئببة كم بل كمع. 8

 .ضه فد كماوشنع ن وا  اقك  نابشنلاوا ة اااً إً  ع ش 

 

 :التوصيات3.5 

 يث   ن ي  ن عاي  فعاك  مو يعة ىا  كماعكبل كككو اد ر بنش ا يش فد وشنعص كمامقب ا ً معت    

أً  عنب   مب ابة نكمكئح ماً يخوو  كأا   راً خلا   تص كم جش ة ب إً كقبن اجانىة اً كم نئي م كنب  ك 

 .كو ادإخ ي ش او شي  تكم و    لا

ا    يث ي ن يخ ي ش انكب كم ك    ركماخوو م كماعا شية ا فة فبد كم بكيةر يجع إً ي ن  ك ي  ن جعيا   

  كم  ن ا    م نكف  نكم ك ي نكلأىابة  عب تمك ي ن   بيب انكم  كمجبشكً كم  ا ة كمك  ن كككو اد م ا ك ر  بيب 

اااً اً  د فد  تص كماش  ة كم ئن  ى   إك ع ىببني  ن  كماعكبل كككو ا .كماعا ش  كمعكب د كمبشي 

مي ن  ؛كما ك  ك   إا فة   يث  انً اناىة  وا  اك  ن إن و ه اك  ن فد  ركمجبشكً كمخش  كية كما   ة

 .كلأفقيةك  خبكاع  فيا   عب فد اق ناة إ ا   كمالاا  نغيش   اً كمقنى 
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