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 الإْذاء

عٓش ٚذٔٓبعُٛبأكضشيٍْىٔهبَُٛبانكضٛشيٍانظوٕثبدْٔبَؾٍانٕٛؤانؾًذللهَـٕ٘ ثذأَبثؤكضشيٍ

 .انًزٕاػن انهٛبنٙٔروتالأٚبؤخلاطخيشٕاسَبثٍٛدُزْٙزاانوًم

انًظـِٙانٗالأيٙانز٘ههىانًزوهًٍٛانٗعٛذانخهْانٗسعٕنُبانكشٚىعٛذَب بسحانوهىٔالإيبوانٗيُ

 .طهٗاللهههّٛٔعهى يؾًذ

 .انوضٚضح انوـبءانٗيٍؽبكذعوبدرٙثخٕٛؽيُغٕعخيٍٓهجٓبانٗٔانذرٙ انٗانُٛجٕمانز٘لاًٚم

ٚجخمثشٙءيٍأعمدُوُٙٙؿشْٚانُغبػانز٘ثبنشاؽخٔانُٓبء،انز٘نى انٗيٍعوٗٔشٔٙلأَوى

 .عهىانؾٛبحثؾكًخٔطجش،انٗٔانذ٘انوضٚض ههًُٙأٌأسرٔٙ

.ٔٚهظثزكشاْىُئاد٘،انٗأخٕارٙٔأخٕاَٙ انٗيٍؽجٓىٚغشُ٘ٙهشٔٓٙ

 انٗيٍطجشدٔهبٚشذيشٕاس٘...صٔعزٙ

مانٗيٍركبرُِبٚذاًثٛذَٔؾٍَٔـَصْشحانـشْٚيوبََؾٕانُغبػٔالإثذا انٗيٍعشَبعٕٚبًَٔؾٍَشْ

 .انٗصيلائٙالأهضاء ٔروهًُب،

ٔكهًبديٍدسسٔهجبساديٍأعًٗٔأعهٗهجبسادُٙانوهىانٗيٍ انٗيٍههًَٕبؽشُٔبيٍرْت

انكشاو،ٔانٗالأعزبر ٔيٍُكشْىيُبسحرُٛشنُبعٛشحانوهىٔانُغبػانٗأعبرزرُب طبًٕانُبههًٓىؽشُٔب

انٔذٚش

 د.يبْشهًشٔ

انٗكميٍعبْىُٙاَغبصْزاانوًمانًزٕاػن.

 انٗكمْئلاءَٓذْ٘زاانجؾش.
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 31 ................................................................................................................... عغشيغؾٕس15 انشكم

 32 ...................................................................................................................... عغشعبٓؾ16 انشكم

 32 ............................................................................................................. ؽذأشكبلالأهًذحأ17 انشكم

 33 ............................................................................................................. أؽذأشكبلالأهًذح18 انشكم

 34 ..................................................................................................................... عذاسانٔض19 شكمان

 35 ................................................................................................................. الأعبطانًُِشد20 انشكم

 36 .............................................................................................................. ئـنهبوثبنذسط21 مانشك
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 يهخص انًششٔع





رزهخضُكشحْزاانًششٔمُٙانزظًٛىالإَشبئٙنهًجُٗانضٔبُٙنغبيوخثٕنٛزكُكانخهٛم،ْٕٔهجبسحهٍ

شخضين253يشكضصٔبُٙٚؼىكبُخانخذيبدٔانِوبنٛبدانضٔبُٛخثؾٛشٚشًمههٗيغشػٚزغنل

 ًٔشٍ دساعٛخ ًٔشٍ نهًٕعٛٔٗ ٓبهبد ههٗ أٚؼب ٔٚشًم نهًغشػ، انزبثوخ انًشاُْ يزوذدحكبُخ

الاعزخذايبدٔكزنكيكبرتالإداسحٔيُبيبد.

ثشكم ٔرٕصٚوٓب انِشاًٛخ انكزم روذد ههٗ ٕٚٔو ثؤعهٕة رى ثؤَّ نهًششٔم انًوًبس٘ انزظًٛى ٔٚزًٛض

يزُبعْيٍانُبؽٛخانغًبنٛخٔانٕكِٛٛخ،اػبُخانٗأَّرىالاْزًبويٍٓجمانًظًىانًوًبس٘هُذرٕصٚن

 انشاؽخ ثزُٕٛش رُٕمانكزم ُٙ انًششٔم أًْٛخ ٔركًٍ كًب نهًغزخذيٍٛ، انٕطٕل ٔعشهخ ٔعٕٓنخ

ٔالأدساط ٔانجلاؿبدانخشعبَٛخ انًذلاح ٔانغغٕس انغغٕسٔالأهًذح ُٙانًجُٗيضم الإَشبئٛخ انوُبطش

ٔانًذسعبدًٔٛشْب.

(ٔعززىالاعزوبَخثجوغACIثُبءًههٗيزـهجبدكٕدانخشعبَخالأيشٚكٙ)-اٌشبءالله-عٛزىانزظًٛى

 يضم الإَشبئٙ انزظًٛى AutoCAD، Office، Safe، Etabs، Atirثشايظ انغذٚشًٔٛشْب. ٔيٍ

 انكٕدالأيشٚكٙنزؾذٚذالأؽًبلكًب ٔعٛزىالاؿلامٔدساعخانًشاعنانخبطخثبنزكشأَّعٛزىاعزخذاو

خيٍرؾذٚذٔرؾهٛمنهوُبطشالإَشبئٛخدساعخاَشبئٛخرِظٛهٛثبنزظًٛىالإَشبئٙ،ؽٛشعٛزؼًٍانًششٔم

ٔاهذاد انًششٔم ئذيخ ُٙ انًـهٕثخ نهوُبطش الإَشبئٙ انزظًٛى صى ٔيٍ انًزٕٓوخ انًخزهِخ ٔالأؽًبل

انًخــبدالإَشبئٛخنهًجُٗ.
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Abstract 

 

The idea of this project is the structural design of the cultural building of the 

Polytechnic University of Hebron, a cultural center that includes all cultural 

services and activities, including a 253-person theater with all the facilities of 

the theater. It also includes music halls, classrooms, and Bedrooms. 

The architectural design of the project is characterized by a multi-layered and 

symmetrical design. The architectural design of the project is characterized by 

the distribution of blocks by providing convenience, ease and speed of access to 

users. The importance of the project lies in the diversity of structural elements 

in the building such as Beams, columns, Drop Beams, concrete slabs, Stairs, 

and others. 

The design will be based on the requirements of the American Concrete Code 

(ACI) and some structural design programs such as AutoCAD, Office, Safe, 

Etabs, Atir and others will be used. It is worth mentioning that the American 

code will be used to identify the loads. The references to the structural design 

will be reviewed and studied. The project will include a detailed structural study 

of the identification and analysis of the structural elements and the various 

expected loads and then the structural design of the elements required in the 

introduction of the project and the preparation of the structural plans of the 

building. 
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 يقذيت انًششٔع


 ثغٛـخ كؾٛبح الإَغبٌُٙانٔذو ؽٛشكبٌالإَغبٌٚؾظمثذأدؽٛبح ٔأشكبنٓب، ثكبُخيلايؾٓب ٔٚغٛشح

ههٗيبٚشٚذيٍانجٛئخانًؾٛـخايبثبنظذُخ،أٔهٍؿشْٚانزغهغمنٕطٕنّانٗيجزٌبِ،اراَّارخزيٍ

انكٍٕٓثٕٛرب،ٔيٍأٔساّالأشغبسٔعهذانؾٕٛاٌصٛبثب،ٔيٍانشوهخػٕءٚغزُٛشثّيٍانللاؤكبٌ

ٙطشامدائىينانؾٛبحٔيبُٛٓبيٍيوٕٓبدٔيغزغذاد.الإَغبٌانٔذٚىُ

ٔرنكؽغت ُشٛئب، شٛئب ٔانزـٕس ثبنشٓٙ أخزدؽٛبرّ الإَغبٌ، ُٛٓب انزٙيش انجغٛـخ انؾٛبح ْزِ ثوذ

الاؽزٛبعبد ْزِ اعم ٔيٍ يخزهِخ، أيٕس يٍ ٚغزغذ ٔيب انؾٛبح يلبْش ُٙكبُخ انؼشٔسٚخ اؽزٛبعبرّ

 أٔيهمنزؾْٔٛكميبٚؾزبطانّٛنهزؤٓهىينػشٔسٚبدانؾٛبحانغذٚذح.ٔانًزـهجبدعوٗثذٌٔكهم

 ؽٍٛ يٍ ٔانزـٕس انزوهى انٗ ٚغوٗ ْٕٔ انٔذو يُز الإَغبٌ ؽلٜٙخش،ٔكبٌ هبنٛخٔٓذ ثًكبَخ انوهى

ثضٔىشًظ يُز انوشةٔانًغهًٍٛ هُذ ُبئٔخ ههٗانغهغبدالإعلاو،ٔهُبٚخ ٚخزظش انوهى ؽٛشكبٌ

ٔثوذرنكارغوذْزِانًغبنظنززـٕسانٗيبٚغًٗانٔشاءْٔٙأيبكٍكبٌٚزىانًغبعذ،انزوهًٛٛخُٙ

ٔثوذِرىثُبءانًذاسطانزٙأطجؾذُٙأٚبيُبُٔؾ،ثُبإْبنٛزىيضأنخانزوهٛىُّٛٔركٌٕيخظظخنهزوهى

ٔانوهٛب.ْزِالأعبطانز٘رجُٗههّٛانذساعبدانغبيوٛخ

رغٕٚخ)كشاعبد(ٔؿبثْاسػٙيٍؿبثْٚزكٌٕنًشكضصٔبُٙبوالإَشبئٙٚزؼًٍانًششٔمرظًٛىانُل

ٚزلاءؤْٕيششٔماهزٛبد٘يٍؽٛشرٕصٚنانوُبطشالإَشبئٛخكبلأهًذحٔانغغٕسثًبٔيزكشسٔسٍٔ،

انوُبطشاثزذاءيٍانؤذادٔاَزٓبءثبنٕٔاهذ ٔالأعبعبدينانًخــبدانًوًبسٚخٔيٍصىرظًٛىْزِ

 ٛضانًخــبدالإَشبئٛخانزُِٛزٚخٔرنكيٍأعمانخشٔطثًششٔميزكبيمٔٓبثمنهزُِٛز.صىرغٓٔيٍ
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 اْذاف انًششٔع


 الأْذاف انًؼًبسٌت

انًشبسٚنرهِذَلش نزنكٚغتانضٔاسيضمْزِ روكظانغبَتانضٔبُٙٔانؾؼبس٘نهًذُٚخ، ،ؽٛشآَب

انًٕاؿٍُٛثؾٛشرؾْٔانٕكبئَٔانًزـهجبدانًخزهِخانزٙ انزشكٛضانغٛذههٗانُبؽٛخانًوًبسٚخٔاَزجبِ

انًجُٗ،ثبلإػبُخانٗانُٕاؽٙانغًبنٛخانزٙٚغزـٛنانًوًبس٘أٌٚغوميُٓب يٍأعهٓبعٛزىاَشبءْزا

 ؽذصب ٔٚكٌٕ انٕاعٓبد، ُٙ انًغزوًهخ ٔانوُبطش انًزُبعٔخ انكزم يٍخلال انضٔبُٛخُُٛب ؿبثننهًشاكض

يوًبس٘خبصثٓبٚذلههٗرـٕسانزّٔانًوًبس٘ٔانضٔبُٙنهًذُٚخ.

 الأْذاف الإَشبئٍت

َؤيميٍْزاانجؾشثوذاكًبنّأٌَكٌٕٓذٔطهُبانٗالأْذاٍانزبنٛخ:

ٔذسحههٗاخزٛبسانُلبوالإَشبئٙانًُبعتنهًشبسٚنانًخزهِخٔرٕصٚنهُبطشِاكزغبةانًٓبسحُٙان .1

 الإَشبئٛخههٗانًخــبد،ثًبٚزُبعتينانزخـٛؾانًوًبس٘نّ.

 انٔذسحههٗرظًٛىانوُبطشالإَشبئٛخانًخزهِخ. .2

 رـجْٛٔسثؾانًوهٕيبدانزٙرىدساعزٓبُٙانًغبٓبدانًخزهِخ. .3

 نزظًٛىالإَشبئٙ.ارٔبٌاعزخذاوثشايظا .4

 يشكهت انًششٔع
 يزكبيم اَشبئٙ رظًٛى هًم ُٙ انجؾش الأْذاٍنهًشكضرزهخضيشكهخ انزظًٛى ْزا ٚشاهٙ ثؾٛش

انًوًبسٚخ،ٔانوُبطشانغًبنٛخ،ينالأخزثوٍٛالاهزجبسهبيمالأيبٌنهًُشؤ،ٔٚزهخضانزظًٛىالإَشبئٙ

ُٙرٕصٚنانوُبطشالإَشبئٛخثًبٚزِْٔانًخــبدانًوًبسٚخٔكزنكرظًٛىْزِانوُبطش.





 حذٔد يشكهت انًششٔع 
 ُٙ انذساعخ نًخزهَعٍٕرٔزظش انًـهٕثخ انُٓذعٛخ انًخــبدالإَشبئٛخ اهذاد ههٗ انًششٔم ْزا

انًوًبسٚخ انزظبيٛى ين انزظبيٛى ْزِ نززكبيم رُٕهٓب، ههٗ انًٕعٕدح انًجبَٙ ُٙ الإَشبئٛخ انوُبطش

انًوذحيغجٔب.

 انًغهًبث
 (.ACI-318-14اهزًبدانكٕدالأيشٚكُٙٙانزظبيٛىالإَشبئٛخانًخزهِخ) .1

  (Atir، Sap، Safe، Etabsثشايظانزؾهٛمٔانزظًٛىالإَشبئٙيضم)اعزخذاو .2

 Microsoft office Word & Power Pointثشايظأخشٖيضم .3
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 فصٕل انًششٔع
ٚؾزْٕ٘زاانًششٔمههٗخًغخُظٕلْٔٙ:

 انفصم الأٔل:

ئذيخهبيخهٍانًششٔم.

 انفصم انخبًَ:

انٕطَانًوًبس٘نهًششٔم.

 انفصم انخبنج:

اعخالإَشبئٛخنهًششٔمثًبٚؾزّٕٚيٍهُبطشاَشبئٛخٔأؽًبل،ٔانٕطَانٕكِٛٙنٓزِانوُبطش.انذس

 انفصم انشابغ:

انزؾهٛمٔانزظًٛىالإَشبئٙنهوُبطشالإَشبئٛخ.

 :نخبيظانفصم ا

.انُزبئظٔانزٕطٛبد
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 إرشاءاث انًششٔع

 

 انًوًبسٚخٔرٕأُٓبينأْذاٍدساعخانًخــبدانًوًبسٚخٔرنكنهزؤكذيٍطؾزٓبيٍانُٕاؽٙ .1

انًششٔم.

كبلأهًذح .2 انوُبطش ْزِ نزٕصٚن الأَغت ٔاٜنٛخ نهًجُٗ انًكَٕخ الإَشبئٛخ انوُبطش دساعخ

انغبَت ٔانغغٕس ٔٚؾْٔ انًٕػٕم انًوًبس٘ انزظًٛى ين ٚظـذو لا ثشكم ٔالأهظبة

 الآزظبد٘ٔهبيمالأيبٌ.

  انًئصشحههٛٓب.اخزٛبسانوُبطشالإَشبئٛخٔرؾذٚذالأؽًبل .3

  رظًٛىانوُبطشالإَشبئٛخثُبءههَٗزبئظانزؾهٛم. .4

 انزظًٛىهٍؿشْٚثشايظانزظًٛىانًخزهِخ. .5

اَغبصانًخــبدانزُِٛزٚخنهوُبطشالإَشبئٛخانزٙرىرظًًٛٓبنٛخشطانًششٔمثشكهّانُٓبئٙ .6

انًزكبيمٔانٔبثمنهزُِٛز.

 ٔمٔانضيٍانلاصونكمَشبؽ.ٔانغذٔلانزبنٕٙٚػؼرغهغمأهًبلانًشش

 2017-2016:انغذٔلانضيُٙنهًششٔمخلالانِظمانذساع1ٙعذٔل

 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 انفبػهٍبث / الاعببٍغ

 اختٍبس انًششٔع

 دساعت انًخططبث 

 تٕصٌغ الاػًذة

 دساعت انًبُى اَشبئٍب

 انتحهٍم الاَشبئً

 انتصًٍى الاَشبئً نهؼقذاث

 اػذاد يخططبث الاعقف ٔانزغٕس

 ببقً انؼُبصشتصًٍى 

 كتببت انًششٔع

 اػذاد انًخططبث انُٓبئٍت

 ػشض انًششٔع
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 انٕصف انًؼًبسي نهًششٔع:  انخبًَ انفصم
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 انًقذيت

اٌهًهٛخانزظًٛىلأ٘يُشؤأٔيجُٗرزىهجشهذحيشاؽمؽزٗٚزىاَغبصِههٗأكًمٔعّ،رجذأأٔلا

رؾْٔٛ الاهزجبس ثوٍٛ ٔٚئخز انًُشؤ شكم رؾذٚذ انًشؽهخ ُْٙزِ انًوًبس٘ؽٛشٚزى انزظًٛى ثًشؽهخ

انًجُٗ،ؽٛشٚغش٘ رٕصٚنأٔنٙنًشأُّ،انٕكبئَٔانًزـهجبدانًخزهِخانزٙيٍأعهٓبعٛزىاَشبءْزا

أٚؼب انوًهٛخ ٔرزىُْٙزِ ٔانًؾبٔس، يٕآنالأهًذح انًـهٕثخٔرؾذٚذ ثٓذٍرؾْٔٛانِشاًبدٔالأثوبد

 دساعخالإَبسحٔانزٕٓٚخٔانؾشكخٔانزُٔمًٔٛشْبيٍانًزـهجبدانٕكِٛٛخ.

 انُٓبئٛخرجذأ هًهٛخانزظًٛىالإَشبئٙٔثوذالاَزٓبءيٍيشؽهخانزظًٛىانًوًبس٘ٔاخشاعٓبثظٕسرٓب

انزٙرٓذٍانٗرؾذٚذأثوبدانوُبطشالإَشبئٛخٔخظبئظٓباهزًبداههٗالأؽًبلانًخزهِخانٕآوخههٛٓب

ٔانزٙٚزىَٔهٓبهجشْزِانوُبطشانٗالأعبعبدٔيٍصىانٗانزشثخلأداءأ٘هًملاثذأٌٚزىثًشاؽم

لإٓبيخأ٘ثُبءلاثذأٌٚزىرظًًّٛههَٗبؽٛزٍٛ)انُبؽٛخٔكزنك˛هذحؽزٗٚزىاَغبصِههٗأكًمٔعّ

 الإَشبئٛخ ٔانُبؽٛخ انًوًبسٚخ انًُشؤ(˛ شكم ٚؾذد انز٘ انًوًبس٘ ثبنزظًٛى رنك ٔٚجذأ ثوٍٛ˛ ٔٚؤخز

الاهزجبسرؾْٔٛانٕكبئَٔانًزـهجبدانًخزهِخارٚغش٘انزٕصٚنالأٔنٙنًشأُّثٓذٍرؾْٔٛانِشاًبد

انً ئٍالأثوبد ًٔٛشْب ٔانزُٔمٔانؾشكخ ٔانزٕٓٚخ ٔانوضل الإَبسح دساعخ انوًهٛخ ُْٙزِ ٔٚزى  ـهٕثخ

انًزـهجبدانٕكِٛٛخ.

أثوبد الإَشبئٙٔانزٙرٓذٍانٗرؾذٚذ انزظًٛى هًهٛخ انًوًبس٘رجذأ انزظًٛى الاَزٓبءيٍهًهٛخ ٔثوذ

ِخانزٙرزوشعنٓبْزِانوُبطشانزٙٔرنكاهزًبدههٗالأؽًبلانًخزه˛انوُبطشالإَشبئٛخٔخظبئظٓب

انزشثخ.رٕٔوثذٔسْبثُٔمالأؽًبلانٗالأعبعبدانزٙرُٔمالأؽًبلثشكمكبيمانٗ

  



8 | P a g e  
 

 نًحت ػٍ انًششٔع

انٗ انًهؾخ يغزًوُب ؽبعخ َغذ هًٍْٕيّ، ٔكشَانٌـبء انِهغـُٛٙ، انزغٕالُٙشبسهُب يٍخلال

ٔزُب،ٔٚكٌٕانؾمثٕعٕديشاكضيزخظظخثؤؽٛبءانزشاسٔعٕديشاكضرؾٙانزشاسانِهغـُُٛٙٙيُـ

ٔانًؾبُلخههٗاطبنزّٔٔؿُٛزّرشاهٙانًزـهجبدانؾذٚضخ.

ٔرزهخضُكشحانًششٔمثوًمرظًٛىيشكضلإؽٛبءانزشاسٚؾْٔالأْذاٍانزٙركشدآَِبًٔٚهجٙ

انٗ ؿٕاثْثبلإػبُخ ؽٛشٚزكٌٕانًششٔميٍعزخ انِهغـُٛٛخ الأعشح الاؽزٛبعبدانزٙرـهجٓب عًٛن

عخانًجزٌبحؿبثْرغٕٚخٔاؽذ،رزذسطُٙانًغبؽخ،رزُٕمُٛٓبانخذيبدانٕكِٛٛخثشكميُبعتينانؾب

 دَٔى.9يٍانزظًٛى،ٔرجهييغبؽخٓـوخالاسعانًٔزشػهًمانًششٔمههٛٓب

ٔٓذكبَذْزِالأُكبسرشركضثشكمأعبعٙههٗاعزوًبلادانًجُٗٔههٗانوٕايمانًؾهٛخانزٙرئصشُٙ

ًٔٛشْب.ٔارغبِانشٚبػٔانًُبؿٔأشوخانشًظانزظًٛىيضميذخمانًجُٗ

 ٔصف يٕقغ انًششٔع

نزظًٛىأ٘يششٔمُبَُّٚجٌٙدساعخانًٕٓنانًشادرشٛٛذانًجُُّٗٛثوُبٚخُبئٔخعٕاءروهْرنكثبنًٕٓن

انغٌشاُٙأوثزؤصٛشانٕٖٔانًُبخٛخانغبئذحُٙانًُـٔخ.ثؾٛشرظبٌانوُبطشانٔبئًخٔهلآبرٓبثبنزظًٛى

 انًٔزشػُٙرآنَٔرُبًىنزؾْٔٛانزظًٛىالأيضم.

هـبءُكشحهبيخهٍهُبطشانًٕٓن،يٍرٕػٛؼنًٔبعبدالأسعانًٔزشؽخنهجُبء،هلآخُهزنكٚغتا

انًٕٓنثبنشٕاسمٔانخذيبدانًؾٛـخ،اسرِبمانًجبَٙانًؾٛـخ،ٔارغبِانشٚبػانغبئذحٔانؼغٛظٔيغبس

 انشًظ.

"،انٕآوخانٗانِؾضدَٔى،ٔانزٙرٔنُٙيُـٔخ" 9ٓـوخالأسعيُزلًخانشكم،ٚجهييغبؽزٓبرٔشٚجب

يذُٚخانخهٛم،ٔٓذرىيلائًخانًششٔمينانًٕٓنانز٘رىاخزٛبسِ،ٔانز٘عٍٕٚؤخزشكلاانغُٕةيٍ

ًٚٛمانٗالاعزـبنخيزًبشٛبًينشكمالأسع،ٔكزنكيشاهبحرؾْٔٛانٕكِٛخنهًجُٗٔرؾْٔٛششٔؽ

،ٔؿشّالارظبلالأُٔٙٔانشأعٙانغًبل،ٔرىيشاهبحاخزٛبسيكبٌيُبعتيٍؽٛشانزٕعّٛٔانزٕٓٚخ

يكبرتٔٓبهبدًٔشٍٔكبُزٛشٚبدٔأ٘خذيبدأخشٖ.يغبسػٔلأعضاءانًجُٗيٍ
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 :طٕسحعٕٚخنهًٕٓن1 انشكم

1
 

 يٕقغ انًششٔع

 ٔصف انًٕقغ 

انٌشثٛخؽغتٚٔنيٕٓنٓـوخالأسعانًٔزشؽخنهًششٔمُٙيذُٚخانخهٛمانزٙرٔنانٗعُٕةانؼِخ

(ههٗٔعّانزٔشٚت،ٔٚجهياسرِبهٓبهN 35°05'25.9"Eٍ"20.4'30°31الاؽذاصٛبدانذٔنٛخانزبنٛخ)

و(ُٙأههٗيُـٔخثبنخهٛم،ٔرخذويذُٚخانخهٛمٔٓشاْب.900عـؼانجؾشؽٕانٙ)

دَٔىٔانشكمانغبثْٚجٍٛيٕٓنٓـوخالاسعرذسعبيٍدٔنخ9ٔرجهييغبؽخٓـوخالاسعانًٔزشؽخ

.)ٔاد٘انٓشٚخ( انًٔزشػانًٕٓن-انخهٛم-عُٕةانؼِخانٌشثٛخ-ُهغـٍٛ

 انًُبخ 

 حشكت انشٌبس ٔانشًظ

ُٛغتيوشُ ُٙرؾهٛمانًجُٗ، انشٚبػٔانشًظيٍانوٕايمانًًٓخ رؤصٛشكميٍروزجشدساعخؽشكخ خ

انًُبخٙثؾٛشٚهجٙششٔؽ انُٗشاًبدرزُبعتٔرٕعّٛٓ انشٚبػٔانشًظههٗانًجُٗنٛزغُٗرٔغًّٛ

 انزظًٛىانًزوهٔخثبنزٕٓٚخٔالإػبءحانـجٛوخ.

                                                           
 

1
 http://www.ramallah-gis.ps 
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 انضٕضبء

ٚزًٛضانًٕٓنثبنٓذٔء،ُبنًٕٓنثوٛذهٍانؼٕػبءٔهٍانًجبَٙاراٌانًجبَٙانًؾٛـخثبنًٕٓنْٙيجبَٙ

 ٔٓهٛهخَغجٛب.عكُٛخ

 انشطٕبت انُغبٍت

(%.64ؽٛشاٌيوذلانشؿٕثخانُغجٛخُٙيُـٔخانغُٕةرزشأػيبثٍٛ)

 

 2016:يوذلانشؿٕثخانُغجٛخ2 عذٔل

 
2

 

 

  

                                                           
 

2
 الإحصاء انفهسطيني والإدارة انعامت نلأرصاد اندويت انفهسطينيت 
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 كًٍبث ْطٕل الأيطبس انغٌُٕت
 

 ئبسَخينيوذلارٓبانوبيخنجوغانًؾـبدُٙانؼِخانٌشثٛخ2016:كًٛبدالأيـبسانزشاكًٛخنهوبو3 عذٔل

3
 

  

                                                           
 

3
 الإحصاء انفهسطيني والإدارة انعامت نلأرصاد اندويت انفهسطينيت 
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 انؼُبصش انًؼًبسٌت

رغضىيذُٚخانخهٛمُٙثـٍٔاد٘انخهٛم،ؽٛشرؾظُذخهَرلالانٕاد٘يًبأكغجٓبئٕيبددُبهٛخ

انُٔتخبطخعوهزٓبرزؾكىثبنجٕاثخانـجٛوٛخانًئدٚخانٗعَٔيشرِوبدانٔذطٔيبٚهٛٓبشًبلأطؾشاء

عُٕثب،ْزاانًٕٓنانًزًٛضٚؼِٙههٗانـشصانًوًبسٚخانغبئذحُٛٓبعًبلًأسَٔٔبًخبطبً،ٔثذأدانًذُٚخ

أؿشاٍانًذُٚخ هجش َلاؽلٓب انزٙ الأثُٛخ خلال كٓشديٍ عذٚذح يوًبسٚخ ثبكزغبةؽهخ ُشٛئبً شٛئبً

انز انًوًبسٚخ ُٙانـشص يهؾٕكبً رٌٛشاً ٔانزٙرلٓش ُٙأٔطصٕسرٓبانًزشايٛخ ٙعٛـشدههٗانًذُٚخ

انًوًبسٚخ.

 ٔصف انًغبقط الأفقٍت

انًجُُٗٙرشكٛجزّانُٓذعٛخٚوزًذاهزًبداًكهٛبًههٗانشكمانًغزـٛمَلشاًنـجٛوخالأسعٔرجهيانًغبؽخ

 ؿٕاثْكبٜرٙ: 7يٕصهخهه2ٗو10454انـبثٔٛخ

 طببق انتغٌٕت: .1

ramp)ٔٚزىانٕطٕلانّٛهٍؿشْٚيذخميٍانشبسم) يزشيشثن1758.56يغبؽخْزاانـبثْْٙ

انـٕاثْ يٍ ٔانًظبهذ الادساط نهًغزخذيٍٛهٍؿشْٚ انًذخم عٛبسادانخذيبدٔٚكٌٕ انّٛ نزذخم

 انوهٕٚخ.

ٔٚؾزْٕ٘زاانـبثْههٗهذحأٓغبؤْٙ:

 عٛبسح59 يٕآَعٛبسادثؾٛشٚزغنل 

 ًشٍخذيبد. 
 :يخـؾؿبثْانزغٕٚخ2 انشكم

 
 انطببق الأسضً: .2

يزشيشثنٔٚزىانٕطٕلانّٛهٍؿشْٚيذخمسئٛغٙيٍانٕاعٓخ1825.76يغبؽخْزاانـبثْْٙ

الايبيٛخٔصلاصخيذاخمُشهٛخٚذخمانٛٓبيٍيُغٕةانشبسم،ٔٚزىالاَزٔبليٍانـٕاثْهٍؿشْٚ

 انًظبهذٔالادساط.
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 ٔٚؾزْٕ٘زاانـبثْههٗ:

 يغشػ. .1

 ٓغىالاعزولايبدٔانزغغٛم. .2

 ًشُخيٕعٛٔٗ. .3

 ًشٍرذسٚظنهٍِٔانًٕعٛٔٗ. .4

 انكبُزٛشٚبٔالاعزشاؽخ. .5

 ًشُخيزوذدحالأًشاع. .6

 :يخـؾانـبثْالاسػ3ٙ انشكم



 انطببق الأٔل: .3

يٍانـٕاثْهٍؿشْٚانًظبهذٔالأدساط.ٔٚزىانٕطٕلانّٛ يزشيشثن975يغبؽخْزاانـبثْْٙ



ٔٚؾزْٕ٘زاانـبثْههٗ:

 يكبرتاداسحانًشكض .1

 ٓبهخَشبؿبديخزهِخٔاعزًبهبد .2

 طبنخعهٕط .3

 ًشٍَٕو .4
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 :يخـؾانـبثْالأل4 انشكم
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 :)حلاث طٕابق( انطببق انًتكشس .4

 يغًٕم يغبؽخ ْٙانـٕاثْ يشثن4590انًزكشسح ؿشْٚ يزش هٍ انـٕاثْ يٍ انّٛ انٕطٕل ٔٚزى

 انًظبهذٔالأدساط.

ٔٚؾزْٕ٘زاانـبثْههٗ:

 يكبرتاداسحانًشكض .1

 ٓبهخَشبؿبديخزهِخٔاعزًبهبد .2

 طبنخعهٕط .3

 ًشٍَٕو .4

 ٓبهخكجٛشحنهًئرًشاد. .5
 :يخـؾانـبثْانًزكشس5 انشكم
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 طببق انشٔف .5

ٔٚزىانٕطٕلانّٛيٍانـٕاثْهٍؿشْٚانًظبهذٔالأدساط. يزشيشثن751يغبؽخْزاانـبثْْٙ

ٔٚؾزْٕ٘زاانـبثْههٗ:

 ٓبهخَشبؿبديخزهِخٔاعزًبهبد .1

 طبنخعهٕط .2

 ًشٍَٕو .3
 :يخـؾؿبثْانش6ٍٔ انشكم

 
 

 ٔصف انٕارٓبث:

لاشكُٙأٌانٕاعٓبدانًُجضٔخيٍأ٘رظًٛىروـٙالاَـجبمالأٔلهٍانًجُٗٔيذٖهلآزّينانجٛئخ

ٚزؤرٗيٍ ْٔزا انٕاعٓخ؛ انِشاًبدٔانزٙروكغٓب انزٙرئدٚٓب رلٓشاخزلاٍانٕكِٛخ ثمآَب انًؾٛـخ

ْزاانِشاى،أٔيٍخلالخلالَلبوانِزؾبدانزٙرلٓشْبانٕاعٓخٔانزٙلاثذٔأٌرزُبعتينٔكِٛخ

 ٔرِبٔرٓب.انًُبعٛت
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 :انغشبٍتانٕارٓت 
 :انٕاعٓخانٌشثٛخنهًج7ُٗ انشكم

 

روذْزِانٕاعٓخْٙانٕاعٓخانشئٛغٛخُٔٛٓبٚلٓشانًذخمانشئٛغٙنهًجُٗ.ٔانُبكشنٓزِانٕاعٓخٚشٖ

روذدأَلًخانِزؾبدانًغزخذيخْٔزاثذٔسِٚوكظاخزلاٍانٕكِٛخانزٙرؾٕٚٓبُشاًبدانًجُٗ.ُْٔٙزا

انزذاخمُٙانك انًوًبس٘نهٕاعٓبدٔعٕد زمالأُٔٛخٔانشأعٛخ،كًبانًششٔمٚلٓشيٍخلالانزظًٛى

يٍانؾغشنزًٛٛضيٕٓنانِزؾبديٍعٓخٔٓـنانًهميٍعٓخأخشٖ.ٔيًبٚضٚذإَامٚلاؽقاعزخذاو

ُٙؽذاصخانًجُٗاعزخذاوانكزمانضعبعٛخانًكَٕخيٍانضعبطٔالأنًُٕٛوؽٛشأػِٗههْٗزِانٕاعٓخ

انِزؾبدر انغبَتيٍعًبلًايٍعٓخٔيٍعٓخأخشُٖبٌيضمْزِ غٓىُٙرُٕٛشاػبءحؿجٛوٛخنٓزا

 انًجُٗكَّٕٚزوشعلأشوخانشًظُزشحٓظٛشح.

  



18 | P a g e  
 

 انٕارٓت انششقٍت:
 :انٕاعٓخانششٓٛخنهًج8ُٗ انشكم



انكزم رذاخم ٚلٓش كًب رئدٚٓب. انزٙ نهٕكِٛخ اخزلاٍانًُبعٛترجوبً هذو انٕاعٓخ نٓزِ انُبكش ٚلاؽق

الأُٔٛخٔانشأعٛخ،ٔانز٘ٚوـٙانًجُٗانًُلشانغًبنٙانشائنُؼلًاهٍروذدأَلًخانِزؾبدانًغزخذيخ

ٔاعزخذاوإَاميٍانؾغشنزًٛٛضيٕٓنانِزؾبديٍعٓخٔٓـنانشربثخيٍعٓخأخشٖ.كًبرىاعزخذاو

 الايزذاد ٔانزٌهتههٗ نًٕاصَخ سأعٙ ثبيزذاد انًجُٗ رلٓش انزٙ ؿجٛوخانجشٔصاد ين انًُغغى الأُٔٙ

الأسع.

 ٔصف انحشكت:

؛ُبنؾشكخَِّغانًشكضرؤخزانؾشكخأشكبلًاهذحعٕاءًيٍخبسطانًجُٗثبرغبِانذاخم،أٔانؾشكخداخم

رزىثشكمعهظَلشانوذؤعٕدُشّكجٛشُٙانًُغٕةانخبسعٙنهًجُٗانذاخمانٗانًشكضيٍخبسط

أُٔٛخداخمانـبثْانٕاؽذٔؽشكخ انٗؽشكخ نهؾشكخداخمانًجُُٗزٔغى ثبنُغجخ أيب انذاخهٙ. ٔيُغٕثّ

ساعٛخيبثٍٛانـٕاثْانًخزهِخ.

خركٌُٕٙانًًشادُُٙبنؾشكخُٙانـٕاثْرؤخزشكهٍٛ:ؽشكخخـٛخٔؽشكخسأعٛخُبنؾشكخانخـٛ

انـٕاثْههٗهكظانؾشكخانشأعٛخثٍٛانـٕاثُْززىيٍخلالالادساطٔانًظبهذانكٓشثبئٛخؽٛشأَٓب

رؤخزأيبكٍيزوذدحُٙانًجُْٗٔزاثذٔسِٚغٓمانؾشكخالأُٛخداخمانـٕاثْٔانؾشكخانشأعٛخثُٛٓب
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 نهًششٔع انٕصف الإَشبئً انفصم انخبنج:
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 انًقذيت

ُٙانزؾهٛمٔانًٔزشؽبدانًٕعٕدحيٍخلالانٕطَانًوًبس٘انكبيمنهًجُٗلاثذيٍرـجْٛالأُكبس

ٚوزًذ ار انُٓذعٛخ ٔانٕٔاٍَٛ انًوًبسٚخ انًزـهجبد ين ٚزًبشٗ انز٘ الإَشبئٙ انزظًٛى ُٙ انًوًبس٘

الأؽًبلانزٙرئصشرٔبٔوكبُخانوُبطشالإَشبئٛخثؾٛشكبُخانزظًٛىالإَشبئٙثشكمأعبعٙههٗرظًٛى

ٚغت ٔثبنزبنٙ نٓزاههٛٓب انُٓذعٛخ انؾغبثبد يزـهجبد ٚهجٙ دٓٛٔبً ٔطِبً انوُبطش ْزِ كبُخ ٔطَ

رٌٛٛشِ.انًششٔمثبلإػبُخنهؾِبفههٗانزظًٛىانًوًبس٘ٔهذو

 ْذف انتصًٍى الإَشبئً 

نٗاَزبطيُشؤيزٍٔٔيزضٌيٍعًٛنانُٕاؽٙانُٓذعٛخٔالإَشبئٛخٚٓذٍانزظًٛىالإَشبئٙثشكمأعبعٙا

ٔئبٔونغًٛنانًئصشادانخبسعٛخيٍأؽًبليٛزخٔؽٛخٔأٚؼبأؽًبلثٛئٛخيٍرؤصٛشانضلاصلٔانشٚبػ

ٔانضهٕط.ٔثبنزبنٙٚزىرؾذٚذانوُبطشالإَشبئٛخثُبءههٗ:

1.  (Safetyالأيبٌ ئبؿن اخزٛبس هجش رؾّٔٛٔ ٚزى انٕٖٔ(: رؾًم ههٗ ٓبدسح الإَشبئٛخ نهوُبطش

 ٔالإعٓبدادانُبرغخهُٓب.

(:ٚزىرؾٔٛٔٓبهٍؿشْٚيٕادانجُبءٔئبؿنيُبعجخانزكهِخٔكبُٛخنهٌشعانز٘(Costانزكهِخ .2

 عزغزخذويٍأعهّ.

نهزشٌٛم .3 انًجُٗ طلاؽٛخ صائذ (Serviceability)ؽذٔد ْجٕؽ أ٘ رغُت ؽٛش يٍ

(Deflectionٔرغُت)انزشٔٔبد(Cracks).انزٙرئصشعهجبًههٗانًُلشانًوًبس٘انًـهٕة 

 انشكمٔانُٕاؽٙانغًبنٛخنهًُشؤ. .4
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 فً انًبُى انذساعبث انُظشٌت نهؼُبصش الإَشبئٍت

روزجشانذساعخانُلشٚخعضءسئٛغٙٔيٓىٚغتانٔٛبوثّلإرًبوهًهٛخانزؾهٛمٔانزظًٛى،ؽٛشأَّيٍ

 انٕطٕل ًٚكٍ الإَشبئٛخخلانٓب انوُبطش نزنكٚغتدساعخ ٚكٌٕيٍهًهٛبدانزؾهٛم، يب انٗأُؼم

ثشكمعٛذٔرؾذٚذالأؽًبلانٕآوخههٗكمهُظشنهٕطٕلانٗانزظًٛىانًزٍٛٔاٜئٍؿشٚٔخانوًم

 انًُبعجخ.

 الأحًبل

ُشؤؽغتؿجٛوزّاٌانؾًٕلادْٙانًئصشانز٘ٚزهٔبِأ٘يُشؤيٍداخهّأٔيٍانٕعؾانًؾٛؾثّ،ٔكمي

نًظذسْب رجوب يخزهِخ ركٌٕ انزٙ انؾًٕلاد يٍ يخزهِخ ٔأشكبل لإَٔام  .ٚخؼن

عًٛن َٔم ْٙ نهًُشؤ الإَشبئٛخ انغًهخ ٔكِٛخ ٔركٌٕ يخزهِخ، أؽًبل انٗ ؽٛبرّ خلال ٚزوشعانًُشؤ

 .الأؽًبلانزًٙٚكٍأٌٚزوشعنٓبانًُشؤانٗالأسعثؤيبٌ

أخزْبثبنؾغجبٌأصُبءانزظًٛىْٙالأٔصاٌانًٛزخٔانؾٛخثبنذسعخالأٔنٗٔٚهٛٓباٌأْىالأؽًبلانزٙٚغت

 .الأؽًبلًٛشانٕصَٛخيضمانشٚبػٔانضلاصلصىانزؤصٛشادالأخشٖ
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 الأحًبل انًٍتت

ْٙأؽًبلرُغىهٍٔصٌانًجُٗانزارٙانز٘ٚزكٌٕيٍأٔصاٌيٕادانجُبءانًغزخذيخؽٛشرزؼًٍعًٛن

 َشبئٛخٔانزغٓٛضادانضبثزخُٓٙأؽًبلرلاصوانًجُٗثشكمدائى،صبثزخانًٔذاسٔالارغبِ.انوُبطشالإ

ًُٔٛبٚزوهْثبنكضبُخانُٕهٛخنهًٕادانًغزخذيخُٓٙكبنزبنٙ:

 :انكضبُخانُٕهٛخنهًٕادانًغزخذيخ4عذٔل

 انًبدحانًغزخذيخ انشٓىانًزغهغم
انكضبُخانًغزخذيخ

(KN/m³)

23.00انجلاؽ 1

 22.00 انًَٕخ 2

 25.00انخشعبَخانًغهؾخ 3

 9.80 انـٕة 4

 22.00 انٔظبسح 5

 17.00انشيم 6

 

 :انٕصٌانًكبُئنٕٔاؿنانـٕةُٙانًجب5َٙ عذٔل

انٕصٌين

 ٓظبسح

 ٔعٍٓٛ

انٕصٌين

 ٓظبسح

 ٔعّٔاؽذ

 انٕصٌ

 دٌٔٓظبسح

 عًبكخانغذساٌ

 انًٕادانًغزوًهخُٙانجُبء دٌٔٓظبسح

( كٍ/و
2

) ( كٍ/و
2

) ( كٍ/و
2

 (يى) (

 أ 70 1.100 1.540 1.980

 انـٕةانخشعبَٙ

)انًِشى(
4

 

 ة 100 1.500 1.940 2.380

 ط 150 2.200 2.640 3.080

 د 200 2.800 3.240 3.680

 الأحًبل انحٍت 

 أٔ الأؽًبلانزٙعٛزوشعنٓبانًُشؤحخلالالاعزضًبسًْٔٙٚكٍأٌركٌٕعبكُخاٌالأؽًبلانؾٛخْٙ

ٔرؾذدالأؽًبل.يزؾشكخ نٕكِٛخالاعزضًبسنٓزا رجوب ٔهبدحرؾذدانغضء،انؾٛخههٗأ٘عضءيٍانًُشؤ

رشًم:كٕدادانجُبءانًوًٕلثٓبُٙكمثهذالأؽًبلانؾٛخانذَٛبانٕاعتاهزًبدْبُٙانزظًٛىْٔٙ

                                                           
 

4
(5-2الاحمال الأردني خدول رقم )كود    
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أٔصاٌالأشخبصيغزوًهٙانًُشؤح. .1

كبلأعٓضحانزُٙٚشؤهُٓباْزضاصادرئصشههٗانًُشؤح.انذُٚبيٛكٛخ،الأؽًبل .2

ئٍٓذانغبكُخ،الأؽًبل .3 ٔاٜلادانجٕٛد،كؤصبسٜخش،ٔانزًٙٚكٍرٌٛٛشأيبكُٓب ٔالأعٓضح

(ٚجًٍٛٓٛخ4ًوذاد،ٔانغذٔل)ٔانٔالأصبسٔالأعٓضحٔانًٕادانًخضَخانًضجزخ،الاعزبرٛكٛخًٛش

 الأؽًبلانؾٛخاهزًبداههَٕٗهٛخاعزخذاوانًجُٗؽغتانكٕدالأسدَٙ.

 :الاؽًبلانؾٛخنلأسػٛبدٔانؤذاد6عذٔل

 انشٓى
َٕمانًجُٗ

ؿجٛوخالاعزخذاو
انؾًمانؾٙ

(KN/m²) خبصهبو

1 

يخ
وب
ان
د
وب
غً
انز
ٙ
بَ
يج



انٔبهبد،ٓبهبدالاعزًبهبد،

انًـبهى،انًزبؽَ،انًكزجبد،

انُٕاد٘،انًغبسػ،عزٕدْٕٚبد

الإراهخ،

انًًشاد،انًذاخم،الادساط

 ٔانجغـبد،
4 

 7.5 انًُظبد 2

3 
اسػٛبدانًزبؽَٔطبلاد

 هشعانٌُِٕ
4 

2.5يكبرتنلاعزوًبلادانخِِٛخ4
5

 

 







 الأحًبل انبٍئٍت

انضبنشيٍالأؽًبلانزٙٚغتَؤخزْبثوٍٛالاهزجبسهُذانزظًٛى،ْٔزِالأؽًبلرزًضمُٙ:ْٙانُٕم

 احًبل انشٌبس .1

ين يزٌٛشح انؾًٕنخ ْزِ ٔركٌٕ انجُبء، أٔعّ ههٗ يزوبيذ ثشكم يٕصهخ ؽًٕنخ انشٚبػ رشكم

انغبئذحُٙيٕٓنالاسرِبمؽٛشرزضاٚذينالاسرِبم،ٔرؾذدْزِانؾًٕنخاعزُبداانٗعشهخانشٚبػ

روذ.انجُبءخلالانوًشانزظًًٛٙ،ٔؿجٛوخٔؿجًٕشاُٛخانًٕٓناػبُخانٗشكمانجُبءٔأثوبدِ

ٔانزٙ يكبُئخ عزبرٛكٛخ ثؾًٕنخ هبدح انزٙٚغزوبعهُٓب انشٚبػيٍالأؽًبلانذُٚبيٛكٛخ ؽًٕنخ

.رخزهَرجوبلاسرِبمانًُشؤح

  

                                                           
 

5
ب(-1-3كود الاحمال الأردني خدول رقم )   
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 انخهٕد .2

ٗانٕصٌانؾغًٙنهضهظٔانغًبكخانًًكٍرغًوٓبٔانًشرجـخثبلاسرِبمهٍٚزىرؾذٚذؽًٕنخانضهظثُبءهه

 ًٔٚكٍرٔٛٛىأؽًبلانضهٕطاهزًبداًههٗالأعظانزبنٛخ:.عـؼانجؾشٔاَؾذاسانغـؼانخبػننؾًٕنخانضهظ

 اسرِبمانًُشؤحهٍعـؼانجؾش. .1

دسعخعزُٛٛخثبنُغجخانٗالأُْ،(25نهًغبؽبدالأُٛخأٔانًبئهخانزٙلاٚضٚذدسعخيٛلآَبهٍ)

ًٚكٍاهزًبدانًوبدلادانٕاسدحُٙانغذٔلانخبصثؤؽًبلانضهٕط
6
نؾغبةؽًمانضهظانًٕػوٙ

(So).ههٗأعبطاسرِبمانًُشؤهٍعـؼانجؾش

  

                                                           
 

6
( أحمال انثهوج5-3انكود الأردني خدول )   
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 أؽًبلانضهٕطؽغتالاسرِبمهٍعـؼانجؾشًٓٛخ7عذٔل

7


 يٛلاٌانغـؼانًوشعنزغبٓؾانضهٕط. .2

ؽًمانضهظههٗعَٔانًجُٗ)كٍ/ؤٚؾذد
2

(So)(ثؼشةؽًمانضهظانًٔذسههٗاسعانًٕٓن

ُٙيوبيمانشكمنؾًمانضهظؿجٔبنهًوبدنخانزبنٛخ:

         

ؽٛش:

o Soؽًمانضهظانًٕٓوٙههٗالأسع)كٍ/و=
2
) 

o iµ يوبيمانشكمنؾًمانضهظ= 

8
 

o ُانضهٕطنهًُشؤ=أؽًبلٌبٔثُبءههٗرنك   
       

   
               

 

  

                                                           
 

7
(5-3)احمال انثهوج خدول  –انكود الأردني    

8
معاملاث انشكم نحمم انثهح نهسقوف انمنبسطت واحاديت انميم –انكود الأردني    
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 انضلاصل  .3

ًٔٚكٍأٌركٌٕثؤ٘ارغبِ انًُشؤ، انزٙٚزوشعنٓب انضلاصليٍانؾًٕلادانذُٚبيٛكٛخ روذؽًٕنخ

أُٔٙاػبُخانٗالارغبِانشبٕٓنٙ،ْٔٙؽًٕنخيزٌٛشحينالاسرِبمٚجهيرؤصٛشْبالأكجشهُذيُغٕة

جُبء،ٔرشرجؾانؾًٕنخانضنضانٛخثبلأؽًبلانًٛزخُٙانًُشؤ،ُكهًباصداددْزِانؾًٕلادعـؼٓبهذحان

.اصداددانؾًٕنخانضنضانٛخ

انوٕايمْٔٙرشرجؾثًغًٕم يٍ انٗيغًٕهخ اعزُبدا انًكبُئخ انغزبرٛكٛخ انضنضانٛخ انؾًٕنخ رؾذد

ٔثًُـٔخانًُشؤػًٍانخبسؿخ َٕٔهّٔأثوبدِانؾًٕلادانًٛزخنهًُشؤ انضنضانٛخٔانٗيٕٓنانًُشؤ

.ٔشكهّٔأًْٛزّ

 :انًُبؿْانضنضانٛخُُٙهغـ9ٍٛ انشكم

 

 

 





 الاختببساث انؼًهٍت

ٚغجْانذساعخالإَشبئٛخلأ٘يجُٗ،هًمانذساعبدانغٕٛرُٔٛخنهًٕٓن،ٔٚوُٗثٓبعًٛنالأهًبلانزٙنٓب

نهزُجئ هلآخثبعزكشبٍانًٕٓنٔدساعخانزشثخٔانظخٕسٔانًٛبِانغُٕٛخ،ٔرؾهٛمانًوهٕيبدٔرشعًزٓب

َشبئْٕٙانؾظٕلههٕٗٓحرؾًمثـشٚٔخرظشٍانزشثخ،هُذانجُبءههٛٓب،ٔأكضشيبٚٓزىثّانًُٓذطالإ
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(انلاصيخنزظًٛىأعبعبدانًجُٗٔكبَذٕٓحرؾًمانزشثخنهًٕٓنرغبBearing Capacity٘ٔانزشثخ)

كٛهَٕٕٛرٍنكميزشيشثن.400

 انؼُبصش الإَشبئٍت انًكَٕت نهًبُى

بُقههٗاعزًشاسٚخرزكٌٕعًٛنانًجبَٙهبدحيٍيغًٕهخيٍانوُبطشالإَشبئٛخانزٙرزكبرَنكٙرؾ

ٔعٕدانًجُٗٔطلاؽٛزّنلاعزخذاوانجشش٘،ٔيٍأْىْزِانوُبطش،انؤذادٔانغغٕسٔالأهًذح

ٔانغذساٌانؾبيهخٔالأعبعبدًٔٛشْب.

 :انوُبطشالاَشبئٛخُٙانًج10ُٗ انشكم





 

ٔٚؾزٕ٘انًششٔمانوُبطشانزبنٛخ:

 انؼقذاث .1

انوُبطشالإَشبئٛخانٔبدسحههَٗٔمانٕٖٔانشأعٛخثغجتالأؽًبلانًئصشحههٛٓبانْٗٙهجبسحهٍ

انوُبطشالإَشبئٛخانؾبيهخُٙانًجُٗيضمانغغٕسٔانغذسأٌالأهًذح،دٌٔروشػٓبانٗرشْٕبد.

ظًزخرٕعذإَٔاميخزهِخٔهذٚذحشبئوخالاعزوًبليٍانؤذادانخشعبَٛخانًغهؾخ،يُٓبانجلاؿبدانً

رادالارغبِانٕاؽذٔالارغبٍْٛٔانجلاؿبدانًِشًخرادالارغبِانٕاؽذٔالارغبٍْٛ،ٔٓذرىاعزخذاو

انجلاؿبدانًِشًخرادالارغبِانٕاؽذٔالارغبٍُْٛٙانًششٔمًُٔٛبٚهٙٔطِٓب:
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 (انجلاؿبدانًِشًخRibbed Slabs:ٗٔرٔغىان) 

 (هٔذادانوظترادالارغبِانٕاؽذ. (One way ribbed slab 

 (ٍْٛهٔذادانوظترادالارغب(Two way ribbed slab. 

 (انجلاؿبدانًظًزخSolid Slabs:ٗٔرٔغىان) 

 (انؤذادانًظًزخرادالارغبِانٕاؽذOne way solid slab)

 (ٍْٛانؤذادانًظًزخرادالارغبTwo way solid slab.) 
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 One way ribbed slab)ػقذاث انؼصب راث الاتزبِ انٕاحذ )

اؽذٖأشٓشانـشّانًغزخذيخُٙرظًٛىانؤذادُْٙزِانجلادٔرزكٌٕيٍطَيٍانـٕةٚهّٛ

11انوظت،ٔٚكٌٕانزغهٛؼثبرغبِٔاؽذكًبْٕيجٍُٛٙانشكم

 هٔذادانوظترادالارغبِانٕاؽذ11 انشكم
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 Two way ribbed slab))ػقذاث انؼصب راث الاتزبٍٍْ 

رشجّانغبثٔخيٍؽٛشانًكَٕبدٔنكُٓبرخزهَيٍؽٛشكٌٕانزغهٛؼثبرغبٍْٛٔٚزىرٕصٚنانؾًمُٙ

 12عًٛنالارغبْبد،ٔٚشاهٗهُذؽغبةٔصَٓبؿٕثزٍٛٔهظتُٙالارغبٍْٛ،كًبٚلٓشُٙانشكم

 هٔذادانوظترادالارغب12ٍْٛ انشكم

 

 One way solid slab)انؼقذاث انًصًتت راث الاتزبِ انٕاحذ )

رغزخذوُٙانًُبؿْانزٙرزوشعكضٛشانلأؽًبلانؾٛخ،ٔرنكرغُجبًنؾذٔساْزضاصَلشانهغًبكخ

13انشكم انًُخِؼخ،ٔرىاعزخذايٓبُٙهٔذِانجٛشكًبُٙ

 انؤذادانًظًزخرادالارغبِانٕاؽذ13 انشكم
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 Two way solid slab)انؼقذاث انًصًتت راث الاتزبٍٍْ )

رغزخذوُٙؽبلكبَذالأؽًبلانًئصشحأكجشيٍانًٔذاسانز٘رغزـٛنانؤذحانًظًزخرادالارغبِانٕاؽذ

برغزـٛنئبٔيخالأؽًبلئبٔيزٓب،ٔهُذرنكٚزىانهغٕءانٗرظًٛىْزاانُٕميٍانؤذادٔرنكلأَٓ

 14ثشكمأكجشؽٛشٕٚصمانزغهٛؼانشئٛغُٙٛٓبثبرغبٍْٛيٕػؾُّٙانشكم

 انؤذادانًظًزخرادالارغب14ٍْٛ انشكم



 انزغٕس

عغٕسيغؾٕسح َْٕٔٙهٍٛ، انٗالأهًذح، انؤذح يٍ الأؽًبل َُٙٔم أعبعٛخ اَشبئٛخ ْٔٙهُبطش

"ْٔٙانزٙرجشصهٍانؤذحيٍالأعِم،Dropped Beamsداخمانؤذاد(ٔانغغٕسانًذلاح")يخِٛخ

انًششٔم،ُؼلًاهٍالأؽًبل نهًغبُبدانًخزهِخثٍٛالأهًذحُٙانًجُٗانًشادرظًًُّْٛٙزا َٔلشا

 رٕٔو يذلاح ٔأخشٖ يغؾٕسح عغٕس عزكٌٕ انؤذح ُٙ عٍٕرغزخذو انزٙ انغغٕس ُبٌ ثُٔمانٕآوخ

الأؽًبلانٛٓب.

 عغشيغؾٕس15 انشكم
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 عبٓؾعغش16 انشكم

 

 الأػًذة

روزجشالأهًذحانوؼٕانشئٛظَُٙٔمالأؽًبليٍانؤذادٔانغغٕسانٗالأعبعبد،ٔثزنكُٓٙهُظش

رظًًٛٓبثؾٛشركٌٕٓبدسحههٗؽًمٔرٕصٚناَشبئٙػشٔس٘نُٔمالأؽًبلٔصجبدانًجُٗ.نزنكٚغت

 الأؽًبلانٕآوخههٛٓب،ْٔٙيزُٕهخيٍؽٛشانًٔـنٔؿشٚٔخانوًم.

 أؽذأشكبلالأهًذح17 انشكم
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 أؽذأشكبلالأهًذح18 انشكم
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 انزذساٌ انحبيهت )رذساٌ انقص(

ؽبيهخرٔبٔوانٕٖٔانوًٕدٚخٔالأُٔٛخانٕآوخههٛٓبٔرغزخذوثشكمأعبعٙنًٔبٔيخْٔٙهُبطشاَشبئٛخ

انغذساٌرغهؼshear wallالأؽًبلالأُٔٛخيضمٕٖٓانشٚبػٔانضلاصلٔرغًٗعذساٌانٔض) (ْٔزِ

ثـجٔزٍٛيٍانؾذٚذؽزٗرضٚذيٍكِبءرٓبههٗئبٔيخانٕٖٔالأُٔٛخ.

هخُٙانًجُٗٔرٕصٚوٓبانًجُٗ،ٔرزًضمانغذساٌانؾبيهخثغذساٌثٛذانذسط،ٔٓذرىرؾذٚذانغذساٌانؾبي

ٔعذساٌانًظبهذ،ٔانغذساٌالأخشٖانزٙرجذأيٍأعبعبدانًجُٗ،ٔروًمههٗرؾًمالأٔصاٌانشأعٛخ

ُٙ ٔٚغترُٕشْب انًُشؤ، انزٙٚزوشعنٓب انٕٖٔالأُٔٛخ روًمكغذسآٌضرٔبٔو كًب انٛٓب انًُٕٔنخ

لارغبٍْٛينيشاهبحأٌركٌٕانًغبُخثٍٛيشكضانًٔبٔيخانز٘رشكهّعذساٌانٔضُٙكمارغبِٔيشكضا

انضٔمنهًجُٗأٓميبًٚكٍ.ٔاٌركٌْٕزِانغذساٌكبُٛخنًُنأٔرٔهٛمرٕنذهضٔوانهٙٔآصبسِههٗعذساٌ

انًجُٗانًٔبٔيخنهٕٖٔالأُٔٛخ.

 عذاسانٔض19 انشكم
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 الأعبعبث

ٚزىثوذالاَزٓبءيٍ ثزُِٛزْبهُذثُبءانًُشؤ،الاأٌرظًًٛٓب ٚجذأ ثبنشًىيٍأٌالأعبعبدْٙأٔليب

رظًٛىكبُخانوُبطشالإَشبئٛخُٙانًجُٗ.

 الأعبطانًُِشد20 انشكم



 ُبٌ ههٛٓب، انٕآوخ ٔالأؽًبل الأٔصاٌ انٗٔنًوشُخ صى انغغٕس انٗ رُزٔم انؤذح ههٗ انٕآوخ الأؽًبل

ههٗ ٔثُبءا نلأعبعبد، انزظًًٛٛخ الأؽًبل ْٙ الأؽًبل ْزِ ٔركٌٕ الأعبعبد، انٗ ٔأخٛشا الأهًذح

الأؽًبلانٕآوخههٛٓبٔؿجٛوخانًٕٓنٚزىرؾذٚذَٕمالأعبعبدانًغزخذيخ،ٔيٍانًزٕٓناعزخذاوأعبعبد

ٚزخزِْٛكميٍإَٔاميخزهِخٔرن نًب نٕٔحرؾًمانزشثخٔالأؽًبلانٕآوخههٗكمأعبطَٔلشا كرجوب

انًُشؤيٍشكميزذسطنٛزلاءؤؿجًٕشاُٛخالأسع.
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 الأدساد

هجبسحهٍهُبطشيوًبسٚخرغزخذونلاَزٔبلانشأعٙثٍٛانًغزٕٚبدانًخزهِخانًُبعٛت،ٔرىاعزخذايٓب

ٍٛئـنهبونهذسط.ٚج21ُٙيششٔهُبثشكمٔاػؼٔانشكم

 ئـنهبوثبنذسط21 انشكم



 Expansions Joints)فٕاصم انتًذد )

Table 1 Expansion joint spacing 

9
 

ٔثُبءههٗرنكنىٚزىاعزخذاوُبطمرًذدُٙانًُشئ

 

                                                           
 

9
 ACI 224.3R-95 
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CHAPTER 4: Structural Analysis & Design 
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Introduction 

Concrete is the only major building material that can be delivered to the job site 

in a plastic state. This unique quality makes concrete desirable as a building 

material because it can be molded to virtually any form or shape. 

Concrete used in most construction work is reinforced with steel. When 

concrete structure members must resist extreme tensile stresses, steel supplies 

the necessary strength. Steel is embedded in the concrete in the form of a mesh, 

or roughened or twisted bars. A bond forms between the steel and the concrete, 

and stresses can be transferred between both components. 

In this project, all of design calculation for all structural members would be 

made upon the structural system, which was chosen, in the previous chapter. 

Therefore, in this project, there are two types of slabs: One-way solid slab, one 

way ribbed slab. They would be analyzed and designed by using finite element 

method of design, with aid of a computer program called "ATIR- Software " to 

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

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

deflections and moments for One way solid slab, and then handle calculation 

would be made to find the required steel for all members. 

The design strength provided by a member, 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-318-14code and ACI-318-08code 
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Factored loads 
 

Table 2 Load Combanation 

10
 

 

Slabs thickness calculation 

Determination of Thickness for One-Way Ribbed Slab: 

According to ACI-Code-318-08, the minimum thickness of nonprestressed 

beams or one way slabs unless deflections are computed as follow: 

Table 3 Minimum thickness of beams or one-way slabs 

11
 

                                                           
 

10
 ACI 318M-14 chapter 5-3 table 5.3.1 
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The maximum span length for one end continuous (for ribs): 

                            
 

    
 

   

    
      

The maximum span length for both end continuous (for ribs): 

                             
 

  
 

   

  
      

 

But we Select Slab thickness h= 35cm with block 28 cm & Topping 7cm 

In addition, we check the deflection in safe program 

 

                                                                                                                                                                                     
 

11
 ACI 318M-08 Table 9.5(a) 
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Table 4 MAXIMUM COMPUTED DEFLECTIONS 

12
 

 The maximum deflection (long term deflection) = 74mm in beam with 

span = 20.80m 

 The maximum permissible computed deflection = L/240 = 20800/240 = 

86.7mm so the deflection is OK 

 The maximum deflection (long term deflection) = 30mm in Rib with span 

= 7.20m 

 The maximum permissible computed deflection = L/240 = 7200/240 = 

30mm so the deflection is OK 

 

  

                                                           
 

12
 ACI 318M-08 Table 9.5(b) 
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Load Calculations 

 One way ribbed slab: 

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

and design is calculated as follows: 

 

 One-way Ribbed Slab 22 انشكم

 

  



43 | P a g e  
 

Calculation of the total dead load for one-way rib slab as shown in the following table: 

 
Table 5 Calculation of the total dead load for one-way rib slab. KN/m/rib 
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Design of Topping 

 Dead load calculation 

Table 6 Dead load calculation (Topping) 

Dead Load form 
    

KN/m
2
 

m KN/m
3
 

Tiles 0.03 23 0.69 

Mortar 0.03 22 0.66 

Sand 0.10 17 1.70 

RC 0.07 25 1.75 

Partitions 2.38 KN/m
2
 2.38 

SUM 7.18 

 

 Live load = 4.00 KN/m
2
 

                                              

 

    
    

  
 

           

  
            

 13              √ 
 
  

   

 
      √   

       

 
                

                                   

                                                           
 

13
 Sm is the corresponding elastic section modulus. Elastic section modulus.  

The elastic section modulus is defined as S = I / y, where I is the second moment of area (or moment of inertia) 
and y is the distance from the neutral axis to any given fiber. 
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No structural reinforcement needed. Therefore, shrinkage and temperature 

reinforcement must be provided. 

 For the shrinkage and temperature reinforcement: 

           

                                   

 # 0f Ф8 = 
     

    
 = 

   

  
 = 2.88 → Spacing(S) = 

 

    
 = 0.347m = 347 mm. 

   ≤ 380 (
   

  
) – 2.5  Cc   ≤  380 (

   

  
)   

      (
   
 

 
  

)              (
   
 

 
  

) 

      (
   

 

 
    

)              (
   

 

 
    

) 

 = 377.5 mm.  ≤ 380mm.  

                            

 ≤ 450 mm. 
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Design of Rib (CSA3) 

 

 

Geometric Properties 
 

Combination = Overall Envelope 

Strip Label = CSA3 

Length = 21.4 m 

 

Material Properties 
 

Concrete Comp. Strength = 24 N/mm2 

Concrete Modulus = 24870 N/mm2 

Longitudinal Rebar Yield = 420 N/mm2 
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Design for maximum Positive Moment = 41.35 KN.m 

 

  

Design of Rib (CSA3)

h cover d st. db

350 20 10 16

d 312

Max. + or - moment = 41.35 KN.m

fy 420 MPa

Check if a > hf fc' 24 MPa

b 550 mm

hf 70 mm

Ø 0.9

bw 150 mm

Mnf 217.556 KN.m

Mnf > Mn ---- a < hf , design as rec.

Mn 45.944 KN.m

Rn 0.85814589

m 20.58823529

0.002088088

358.316 mm

As min. 136.47 mm

156 mm

Area of Steel 358.3159 Bare diameter 16 2 Ø 16 As (provided) 402.1239

Check Strain

a =  55.193

β =  0.85 c = 64.933

0.0114147 OK > 0.005

156.000 mm
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Design for maximum Negative Moment = 53.17 KN.m 

 

  

Design of Rib (CSA3)

h cover d st. db

350 20 10 18

d 311

Max. + or - moment = 53.17 KN.m

fy 420 MPa

Check if a > hf fc' 24 MPa

b 550 mm

hf 70 mm

Ø 0.9

bw 150 mm

Mnf 216.770 KN.m

Mnf > Mn ---- a < hf , design as rec.

Mn 59.078 KN.m

Rn 1.110556564

m 20.58823529

0.002720363

465.318 mm

As min. 136.03 mm

155.5 mm

Area of Steel 465.318 Bare diameter 18 2 Ø 18 As (provided) 508.938

Check Strain

a =  69.854

β =  0.85 c = 82.181

0.0083529 OK > 0.005

155.500 mm
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Design for maximum Shear = 41.15 KN 
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Design RIB CSA3

The maximum shear force at the distance d from the face of support

Shear strength,Vc , provided by concrete for the ribs may be taken greater than 10% that for

beams. This is mainly due to the interaction between the slab and the closely spaced ribs  (ACI Code, Section 8.13.8).

fy 420 MPa

fc' 24 MPa

b 150 mm

Ø 0.75

Ø Vc Vu > 1/2 ØVC and Vu >ØVC ---- Go to Case III bw 150 mm

d 292 mm

1

db st. 10 mm

13.411 14.6  (Vsmin+Vc)= 40.45 h 350 mm

db bar 16 mm

Ø Vs,min Vu >Ø ( Vc+Vs,min)------Go to case IV

Ø Vs'=

No of Legs 2 Ø 10

VS = 15.53

Smax. 146 600

146 Control

Control 146 Use 2 Ø 10 @ 15 cm

CASE IV Ø(VC+Vs')

40.454104 Vu =  41.15 KN 83.147929

Av = 157.080

1240.625 mm

CASE III Ø(VC+Vsmin)

Ø Vs,min =  10.950 KN

 Vs' =  71.525 KN  ØVs' =  53.644 KN

 (Vc+Vs,min) Vu Ø (Vc+Vs')

Vu =  41.15 KN

Vn = 54.867 KN

Vc =  39.339 KN

Ø Vc =  29.504 KN

   
  

 

         
 

 
           

 
        

 

  
                          

 

 
   

Vs' 
 

 
      

Vs 
        

 
    

        

  

      
 

 
                        

Vu =  41.15 KN

Vc =  39.339 KN

Ø Vc =  29.504 KN Ø(VC+Vsmin) 40.45

Ø Vc/2 =  14.75 KN

Ø Vs,min =  10.950 KN Ø(VC+Vs') 83.15

ØVs' =  53.644 KN

ØVsmax =  107.288 KN Ø(VC+Vsmax) 136.79

Vs = Vn - Vc 15.53

 Vsmax =  143.05 KN

CHECK IF Vs > Vsmax. Section is OK
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Design of Beam Label (7) (Beam 2) 
 

 

 

  



51 | P a g e  
 

Geometric Properties 
 

Combination = Overall Envelope 

Beam Label = 45 

Section Property = BEAM 50*140 

Length = 20.8 m 

Section Width = 500 mm 

Section Depth = 1400 mm 

 

Material Properties 
 

Concrete Comp. Strength = 24 N/mm2 

Concrete Modulus = 24870 N/mm2 

Longitudinal Rebar Yield = 420 N/mm2 

Shear Rebar Yield = 420 N/mm2 
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Design for maximum Positive Moment = 2427 KN.m 
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Design for maximum Shear = 565 KN 
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Design of Beam Label (7) (Beam 2)

The maximum shear force at the distance d from the face of support

Shear strength,Vc , provided by concrete for the ribs may be taken greater than 10% that for

beams. This is mainly due to the interaction between the slab and the closely spaced ribs  (ACI Code, Section 8.13.8).

fy 420 MPa

fc' 24 MPa

b 500 mm

Ø 0.75

Ø Vc Vu > 1/2 ØVC and Vu >ØVC ---- Go to Case III bw 500 mm

d 1337.5 mm

1

db st. 10 mm

204.762 222.92  (Vsmin+Vc)= 576.71 h 1400 mm

db bar 25 mm

Ø Vs,min OK use Av. min.

Vu =  565.00 KN

Vn = 753.333 KN

Vc =  546.032 KN

Ø Vc =  409.524 KN

Ø Vs,min =  167.188 KN

CASE III Ø(VC+Vsmin)
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Vu =  565.00 KN

Vc =  546.032 KN

Ø Vc =  409.524 KN Ø(VC+Vsmin) 576.71

Ø Vc/2 =  204.76 KN

Ø Vs,min =  167.188 KN Ø(VC+Vs') 1228.57

ØVs' =  819.048 KN

ØVsmax =  1638.096 KN Ø(VC+Vsmax) 2047.62

Vs = Vn - Vc 207.30

 Vsmax =  2184.13 KN

CHECK IF Vs > Vsmax. Section is OK
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Columns Design 

 

 Etabs Model (V1) 23 انشكم

 

 Etabs Model (V2) 24 انشكم
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 Axis Plan 25 انشكم

Design Column 39 C16 

 

 

 Column 39 C16 26 انشكم
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 Column 39 C16 Elevation 27 انشكم

 

 .Column 39 C16 Rebar Perc 28 انشكم
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ETABS 2016 Concrete Frame Design 

ACI 318-14 Column Section Design 

 

 

 

 
Column Element Details  (Summary) 

Level Element Unique Name Section ID Combo ID Station Loc Length (mm) LLRF Type 

BASEMENT C39 95 C700X700 DCon41 3310 3810 1  Sway Intermediate 

 
Section Properties 

b (mm) h (mm) dc (mm) Cover (Torsion) (mm) 

700 700 60 27.3 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦCTied ΦCSpiral ΦVns ΦVs ΦVjoint 

0.9 0.65 0.75 0.75 0.6 0.85 

 
Axial Force and Biaxial Moment Design For Pu , Mu2 , Mu3 

Design Pu  

kN 

Design Mu2  

kN-m 

Design Mu3  

kN-m 

Minimum M2  

kN-m 

Minimum M3  

kN-m 

Rebar Area  

mm² 

Rebar %  

% 

3805.2439 -19.5242 -137.902 137.902 137.902 4900 1 

 
Axial Force and Biaxial Moment Factors 

  
Cm Factor  

Unitless 

δns Factor  

Unitless 

δs Factor  

Unitless 

K Factor  

Unitless 

Effective Length  

mm 

Major Bend(M3) 0.333998 1 1 1 3310 

Minor Bend(M2) 0.674822 1 1 1 3310 

 
Shear Design for Vu2 , Vu3 

  
Shear Vu  

kN 

Shear ΦVc  

kN 

Shear ΦVs  

kN 

Shear ΦVp  

kN 

Rebar Av /s  

mm²/m 

Major, Vu2 5.3919 491.7641 0 208.0409 0 

Minor, Vu3 5.2212 493.4129 0 0 0 
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 Column 39 C16 interaction diagram 29 انشكم
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Design of Footings 
 

Table 7 Material and Soil Properties 

Material Properties 

Fc' 32 MPa Footing's Concrete Compressive strength 

Fc' 32 MPa Column's Concrete Compressive strength 

Fy 420 MPa Reinforcement yield strength 

Ø 0.90 Flexures strength reduction factor 

Ø 0.75 Shear strength reduction factor 

Ø 0.65 Bearing strength reduction factor 

Soil Parameters 

q(all) 400.00 KN/m2 Soil maximum allowable bearing pressure 

 

18.00 KN/m3 Soil density (above footing) 
 

 

 Footing and Foundation Plan Safe Model : 30 انشكم

𝛾𝑠𝑜𝑖𝑙  
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 Footings and Foundation Plan 31 انشكم

 

 Soil Pressure Under Footings and Foundation 32 انشكم
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Design of Isolated Footing 5 
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 Footing 5 details 33 انشكم
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Design for Earth Quick  
 

 

 Seismic Zone in Palestine 34 انشكم

 So Hebron is located at Zone 2A and Z = 0.15 

Table 8 Table (A-2): Seismic zone factor Z 

Zone 1 2A 2B 3 4 

Z 0.075 0.15 0.20 0.30 0.40 

 

Table 9 Table (A-3):Occupancy Importance Factors 

Occupancy Category Seismic Importance Factor, I 

1-Essential facilities 1.25 

2-Hazardous facilities 1.25 

3-Special occupancy structures 1.00 

4-Standard occupancy structures 1.00 

5-Miscellaneous يتُٕع structures 1.00 
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Table 10 Table (A-4): Structural Systems 

 Lateral- force 

resisting system 

description 

R 
Height limit 

Zones 3&4. (meters) 

Bearing Wall Concrete shear walls 4.5 48 

Building Frame Concrete shear walls 5.5 73 

Moment-Resisting 

Frame 

SMRF 

IMRF 

OMRF 

8.5 

5.5 

3.5 

N.L 

----- 

 

----- 

Dual Shear wall + SMRF 

Shear wall + IMRF 

8.5 

6.5 

N.L 

48 

Cantilevered Column 

Building 

Cantilevered column 

elements 
2.2 10 

Shear-wall Frame 

Interaction 

 
5.5 48 

 

Table 11 Soil Profiles 
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Table 12 Table (A-6): Seismic coefficient Ca 

Soil Profile Type 
Seismic Zone Factor, Z 

Z =0.075 Z = 0.15 Z = 0.2 Z = 0.3 

SA 0.06 0.12 0.16 0.24 

SB 0.08 0.15 0.20 0.30 

SC 0.09 0.18 0.24 0.33 

SD 0.12 0.22 0.28 0.36 

SE 0.19 0.30 0.34 0.36 

SF 
Site-specific geotechnical investigation and dynamic response analysis 

shall be performed to determine seismic coefficients for soil Profile Type 

 

Table 13 Table (A-7): Seismic coefficient Cv 

Soil Profile Type 
Seismic Zone Factor, Z 

Z =0.075 Z = 0.15 Z = 0.2 Z = 0.3 

SA 0.06 0.12 0.16 0.24 

SB 0.08 0.15 0.20 0.30 

SC 0.13 0.25 0.33 0.45 

SD 0.18 0.32 0.40 0.54 

SE 0.26 0.50 0.64 0.84 

SF 
Site-specific geotechnical investigation and dynamic response analysis 

shall be performed to determine seismic coefficients for soil Profile Type 
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Table 14 Auto Seismic - UBC 97 (Part 1 of 2) 

Load 

Pattern 
Type Direction 

Eccentrici

ty 

% 

Ecc. 

Overridde

n 

Period 

Method 

Ct 

ft 
Top Story 

Bottom 

Story 
R Soil Type Z 

EQX1 Seismic X + Ecc. Y 5 No 
Program 

Calculated 
0.02 ROOF 

GROUND 

BEAMS 
5.5 SC 0.15 

EQY1 Seismic Y + Ecc. X 5 No 
Program 

Calculated 
0.02 ROOF 

GROUND 

BEAMS 
5.5 SC 0.15 

EQX2 Seismic X - Ecc. Y 5 No 
Program 

Calculated 
0.02 ROOF 

GROUND 

BEAMS 
5.5 SC 0.15 

EQY2 Seismic Y - Ecc. X 5 No 
Program 

Calculated 
0.02 ROOF 

GROUND 

BEAMS 
5.5 SC 0.15 

 

Table 15 Table 16 Auto Seismic - UBC 97 (Part 2 of 2) 

Ca Cv 
Source 

Type 

Source 

Distance 

km 

Na Nv I 
Period Used 

sec 

Weight 

Used 

kN 

Base Shear 

kN 

Ft Used 

kN 

0.18 0.25 A 0 1.5 2 1 0.766 170908.4361 10135.3699 543.7996 

0.18 0.25 A 0 1.5 2 1 0.848 170908.4361 9161.9752 543.7996 

0.18 0.25 A 0 1.5 2 1 0.766 170908.4361 10135.3699 543.7996 

0.18 0.25 A 0 1.5 2 1 0.848 170908.4361 9161.9752 543.7996 
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UBC 97 Auto Seismic Load Calculation 

This calculation presents the automatically generated lateral seismic loads for load pattern EQX1 

according to UBC 97, as calculated by ETABS. 

Direction and Eccentricity 

Direction = X + Eccentricity Y 

Eccentricity Ratio = 5% for all diaphragms 

Structural Period 

Period Calculation Method = Program Calculated 

Coefficient, Ct [UBC 1630.2.2]           

Structure Height Above Base, hn             

Approximate Fundamental Period, Ta 

[UBC 1630.2.2 Eq. 30-8] 
      

                

Program Calculated Period, T [UBC 

1630.2.2.2] 
        

 
Factors and Coefficients 

Response Modification Factor, R [UBC Table 16-N]       

Importance Factor, I [UBC Table 16-K]     

Seismic Zone Factor, Z [UBC Table 16-I]        

Soil Profile [UBC Table 16-J] = SC 

Site Coefficient, Ca [UBC Table 16-Q]         

Site Coefficient, Cv [UBC Table 16-R]         

 
Equivalent Lateral Forces 

Base Shear Coefficient [UBC 1630.2.1, Eq. 30-4]  
   

  
 

maximum [UBC 1630.2.1, Eq. 30-5]  
      

 
          

minimum [UBC 1630.2.1, Eq. 30-6]                 

                

 
Calculated Base Shear 

Direction 

Period 

Used  

 (sec) 

Vcoeff 
W  

 (kN) 

V  

 (kN) 

Ft  

 (kN) 

X + Ecc. Y 0.766 0 170908.4361 10135.3699 543.7996 

 
 

 

 

 

 

 

 

Applied Story Forces 
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Story Elevation X-Dir Y-Dir 

 m kN kN 

STAIR 33.28 0 0 

ROOF 30.77 1557.5954 0 

4TH 26.87 2420.3416 0 

3RD 22.71 2040.3226 0 

2ND 18.55 1631.2019 0 

1ST 14.39 1225.6697 0 

GROUND 10.23 802.2074 0 

BASEME

NT 
5.81 458.0312 0 

GROUND 

BEAMS 
2 0 0 

Base 0 0 0 
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UBC 97 Auto Seismic Load Calculation 

This calculation presents the automatically generated lateral seismic loads for load pattern EQY1 

according to UBC 97, as calculated by ETABS. 

Direction and Eccentricity 

Direction = Y + Eccentricity X 

Eccentricity Ratio = 5% for all diaphragms 

Structural Period 

Period Calculation Method = Program Calculated 

Coefficient, Ct [UBC 1630.2.2]           

Structure Height Above Base, hn             

Approximate Fundamental Period, Ta 

[UBC 1630.2.2 Eq. 30-8] 
      

                

Program Calculated Period, T [UBC 

1630.2.2.2] 
        

 
Factors and Coefficients 

Response Modification Factor, R [UBC Table 16-N]       

Importance Factor, I [UBC Table 16-K]     

Seismic Zone Factor, Z [UBC Table 16-I]        

Soil Profile [UBC Table 16-J] = SC 

Site Coefficient, Ca [UBC Table 16-Q]         

Site Coefficient, Cv [UBC Table 16-R]         

 
Equivalent Lateral Forces 

Base Shear Coefficient [UBC 1630.2.1, Eq. 30-4]  
   

  
 

maximum [UBC 1630.2.1, Eq. 30-5]  
      

 
          

minimum [UBC 1630.2.1, Eq. 30-6]                 

                

 
Calculated Base Shear 

Direction 

Period 

Used  

 (sec) 

Vcoeff 
W  

 (kN) 

V  

 (kN) 

Ft  

 (kN) 

Y + Ecc. X 0.848 0 170908.4361 9161.9752 543.7996 

 
 

 

 

 

 

 

 

Applied Story Forces 
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Story Elevation X-Dir Y-Dir 

 m kN kN 

STAIR 33.28 0 0 

ROOF 30.77 0 1454.7109 

4TH 26.87 0 2174.7147 

3RD 22.71 0 1833.2617 

2ND 18.55 0 1465.6604 

1ST 14.39 0 1101.2834 

GROUND 10.23 0 720.7959 

BASEME

NT 
5.81 0 411.5482 

GROUND 

BEAMS 
2 0 0 

Base 0 0 0 
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UBC 97 Auto Seismic Load Calculation 

This calculation presents the automatically generated lateral seismic loads for load pattern EQX2 

according to UBC 97, as calculated by ETABS. 

Direction and Eccentricity 

Direction = X - Eccentricity Y 

Eccentricity Ratio = 5% for all diaphragms 

Structural Period 

Period Calculation Method = Program Calculated 

Coefficient, Ct [UBC 1630.2.2]           

Structure Height Above Base, hn             

Approximate Fundamental Period, Ta 

[UBC 1630.2.2 Eq. 30-8] 
      

                

Program Calculated Period, T [UBC 

1630.2.2.2] 
        

 
Factors and Coefficients 

Response Modification Factor, R [UBC Table 16-N]       

Importance Factor, I [UBC Table 16-K]     

Seismic Zone Factor, Z [UBC Table 16-I]        

Soil Profile [UBC Table 16-J] = SC 

Site Coefficient, Ca [UBC Table 16-Q]         

Site Coefficient, Cv [UBC Table 16-R]         

 
Equivalent Lateral Forces 

Base Shear Coefficient [UBC 1630.2.1, Eq. 30-4]  
   

  
 

maximum [UBC 1630.2.1, Eq. 30-5]  
      

 
          

minimum [UBC 1630.2.1, Eq. 30-6]                 

                

 
Calculated Base Shear 

Direction 

Period 

Used  

 (sec) 

Vcoeff 
W  

 (kN) 

V  

 (kN) 

Ft  

 (kN) 

X - Ecc. Y 0.766 0 170908.4361 10135.3699 543.7996 

 
 

 

 

 

 

 

 

Applied Story Forces 
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Story Elevation X-Dir Y-Dir 

 m kN kN 

STAIR 33.28 0 0 

ROOF 30.77 1557.5954 0 

4TH 26.87 2420.3416 0 

3RD 22.71 2040.3226 0 

2ND 18.55 1631.2019 0 

1ST 14.39 1225.6697 0 

GROUND 10.23 802.2074 0 

BASEME

NT 
5.81 458.0312 0 

GROUND 

BEAMS 
2 0 0 

Base 0 0 0 
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UBC 97 Auto Seismic Load Calculation 

This calculation presents the automatically generated lateral seismic loads for load pattern EQY2 

according to UBC 97, as calculated by ETABS. 

Direction and Eccentricity 

Direction = Y - Eccentricity X 

Eccentricity Ratio = 5% for all diaphragms 

Structural Period 

Period Calculation Method = Program Calculated 

Coefficient, Ct [UBC 1630.2.2]           

Structure Height Above Base, hn             

Approximate Fundamental Period, Ta 

[UBC 1630.2.2 Eq. 30-8] 
      

                

Program Calculated Period, T [UBC 

1630.2.2.2] 
        

 
Factors and Coefficients 

Response Modification Factor, R [UBC Table 16-N]       

Importance Factor, I [UBC Table 16-K]     

Seismic Zone Factor, Z [UBC Table 16-I]        

Soil Profile [UBC Table 16-J] = SC 

Site Coefficient, Ca [UBC Table 16-Q]         

Site Coefficient, Cv [UBC Table 16-R]         

 
Equivalent Lateral Forces 

Base Shear Coefficient [UBC 1630.2.1, Eq. 30-4]  
   

  
 

maximum [UBC 1630.2.1, Eq. 30-5]  
      

 
          

minimum [UBC 1630.2.1, Eq. 30-6]                 

                

 
Calculated Base Shear 

Direction 

Period 

Used  

 (sec) 

Vcoeff 
W  

 (kN) 

V  

 (kN) 

Ft  

 (kN) 

Y - Ecc. X 0.848 0 170908.4361 9161.9752 543.7996 

 
 

 

 

 

 

 

 

Applied Story Forces 
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Story Elevation X-Dir Y-Dir 

 m kN kN 

STAIR 33.28 0 0 

ROOF 30.77 0 1454.7109 

4TH 26.87 0 2174.7147 

3RD 22.71 0 1833.2617 

2ND 18.55 0 1465.6604 

1ST 14.39 0 1101.2834 

GROUND 10.23 0 720.7959 

BASEME

NT 
5.81 0 411.5482 

GROUND 

BEAMS 
2 0 0 

Base 0 0 0 
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Wind Load Calculation 
 

UBC 97 Auto Wind Load Calculation 

This calculation presents the automatically generated lateral wind loads for load pattern Wind Load1 

according to UBC 97, as calculated by ETABS. 

Exposure Parameters 

Exposure From = Diaphragms 

Exposure Type = Exposure B 

Wind Direction = 0 degrees 

Basic Wind Speed, V [UBC 1616]          

Windward Coefficient, Cq,wind [UBC Table 16-H]             

Leeward Coefficient, Cq,lee [UBC Table 16-H]            

 

Top Story = STAIR 

Bottom Story = BASEMENT 

Include Parapet = No 

Factors and Coefficients 

Importance Factor, IW [UBC Table 16-K]      

 
Lateral Loading 

Wind Stagnation Pressure, qs [UBC Table 

16-F] 
                            

Design Wind Pressure, P [UBC 1620 Eq. 

20-1] 
                                    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Applied Story Forces 
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Story Elevation X-Dir Y-Dir 

 m kN kN 

STAIR 33.28 25.2457 0 

ROOF 30.77 63.0831 0 

4TH 26.87 96.646 0 

3RD 22.71 95.9669 0 

2ND 18.55 92.5499 0 

1ST 14.39 84.843 0 

GROUND 10.23 80.2277 0 

BASEMENT 5.81 32.1093 0 

GROUND 

BEAMS 
2 0 0 

Base 0 0 0 
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UBC 97 Auto Wind Load Calculation 

This calculation presents the automatically generated lateral wind loads for load pattern Wind Load2 

according to UBC 97, as calculated by ETABS. 

Exposure Parameters 

Exposure From = Diaphragms 

Exposure Type = Exposure B 

Wind Direction = 90 degrees 

Basic Wind Speed, V [UBC 1616]          

Windward Coefficient, Cq,wind [UBC Table 16-H]             

Leeward Coefficient, Cq,lee [UBC Table 16-H]            

 

Top Story = ROOF 

Bottom Story = BASEMENT 

Include Parapet = No 

Factors and Coefficients 

Importance Factor, IW [UBC Table 16-K]      

 
Lateral Loading 

Wind Stagnation Pressure, qs [UBC Table 

16-F] 
                            

Design Wind Pressure, P [UBC 1620 Eq. 

20-1] 
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Applied Story Forces 

 

Story Elevation X-Dir Y-Dir 

 m kN kN 

STAIR 33.28 0 0 

ROOF 30.77 0 29.1057 

4TH 26.87 0 134.4172 

3RD 22.71 0 133.4728 

2ND 18.55 0 128.7203 

1ST 14.39 0 118.0013 

GROUND 10.23 0 135.2378 

BASEMENT 5.81 0 68.0357 

GROUND 

BEAMS 
2 0 0 

Base 0 0 0 
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Shear wall Design 
 

 

 Shear wall at axis 3 35 انشكم
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

GROUND PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  7498 0.0035 0.0031 DWal40 -1609.1704 -8.0668 2437.5919 2160000 

Bottom  9801 0.0045 0.0031 DWal40 -2144.6686 9.1967 3291.5647 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 1589.52 DWal31 5145.084 -6055.2375 4710.2718 1826.2522 4710.2718 

Bottom Leg 1 1591.35 DWal31 6459.9298 -17025.2871 4713.5913 1826.2522 4713.5913 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 1128.8 DWal33 10117.0838 -379.7396 4.83 6.4 1848.8 1600 

Top–Right Leg 1 0 DWal33 5746.6395 8696.3608 6.02 6.4 1179.6 1600 

Bottom–Left Leg 1 1501 DWal33 12548.1595 -3352.8867 7.1 6.4 2221 1600 

Botttom–Right Leg 1 0 DWal33 6858.3343 16995.1255 9.73 6.4 1349.8 1600 
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

1ST PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  5400 0.0025 0.0031 DWal41 5736.3003 2.0377 -170.5957 2160000 

Bottom  5978 0.0028 0.0031 DWal40 -1340.9236 12.7581 2225.9478 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 1488.33 DWal31 4059.1532 -2033.9896 4526.6715 1826.2522 4526.6715 

Bottom Leg 1 1425.82 DWal31 5264.5782 -9517.224 4413.2606 1826.2522 4413.2606 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 0 DWal29 7343.7831 -5.9099 3.4 6.4 Not Required Not Required 

Top–Right Leg 1 0 DWal29 7627.3784 93.8305 3.57 6.4 Not Required Not Required 

Bottom–Left Leg 1 1099.6 DWal33 9926.5001 -2259.8068 5.47 6.4 1819.6 1600 

Botttom–Right Leg 1 0 DWal33 5726.4088 9463.3374 6.3 6.4 1176.5 1600 
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

2ND PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  5400 0.0025 0.0031 DWal41 3963.3852 2.6911 682.8991 2160000 

Bottom  5400 0.0025 0.0031 DWal41 5578.6326 -7.2848 -1253.2769 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 1239.81 DWal31 3150.7394 997.7117 4075.7629 1826.2522 4075.7629 

Bottom Leg 1 1235.17 DWal31 4315.7853 -4904.3661 4067.3392 1826.2522 4067.3392 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 0 DWal1 0 0 0 0 Not Needed Not Needed 

Top–Right Leg 1 0 DWal1 5422.9079 1121.8147 2.94 6.4 Not Required Not Required 

Bottom–Left Leg 1 0 DWal33 7535.6537 -1380.7566 4.02 6.4 Not Required Not Required 

Botttom–Right Leg 1 0 DWal33 4644.5074 4266.3618 3.8 6.4 Not Required Not Required 
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

3RD PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  5400 0.0025 0.0031 DWal41 2445.3179 3.3735 811.7769 2160000 

Bottom  5400 0.0025 0.0031 DWal41 3839.1904 -6.3599 -242.5815 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 750 DWal31 2249.9556 2326.0965 3150.3783 2346.3708 3707.1708 

Bottom Leg 1 750 DWal31 3401.9566 -1540.428 3140.4821 2519.1709 3879.9709 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 0 DWal30 2537.7221 -466.7366 1.35 6.4 Not Required Not Required 

Top–Right Leg 1 0 DWal30 3489.3897 1228.5088 2.09 6.4 Not Required Not Required 

Bottom–Left Leg 1 0 DWal33 5366.3148 -223.6484 2.57 6.4 Not Required Not Required 

Botttom–Right Leg 1 0 DWal33 3589.738 1613.6103 2.28 6.4 Not Required Not Required 
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

4TH PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  5400 0.0025 0.0031 DWal41 1196.4524 3.8627 1004.3933 2160000 

Bottom  5400 0.0025 0.0031 DWal41 2362.7131 -5.2316 111.6534 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 750 DWal31 1263.369 3173.9495 2484.3876 2198.3828 3559.1828 

Bottom Leg 1 750 DWal31 2476.215 321.5422 2503.5819 2380.3097 3741.1097 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 0 DWal38 877.0021 -377.3613 0.55 6.4 Not Required Not Required 

Top–Right Leg 1 0 DWal38 1798.4696 2003.21 1.61 6.4 Not Required Not Required 

Bottom–Left Leg 1 0 DWal30 2593.0523 -363.7252 1.34 6.4 Not Required Not Required 

Botttom–Right Leg 1 0 DWal30 3469.4224 111.4178 1.65 6.4 Not Required Not Required 
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

ROOF PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  5400 0.0025 0.0031 DWal41 373.282 3.266 556.9372 2160000 

Bottom  5400 0.0025 0.0031 DWal41 1158.9868 -2.662 498.4674 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 750 DWal31 405.9855 1973.775 1253.9062 2069.7753 3430.5753 

Bottom Leg 1 750 DWal31 1483.5 1689.8232 1340.4939 2231.4024 3592.2024 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 0 DWal38 365.9647 -171.2343 0.24 6.4 Not Required Not Required 

Top–Right Leg 1 0 DWal38 590.6753 1056.2783 0.68 6.4 Not Required Not Required 

Bottom–Left Leg 1 0 DWal34 882.3168 -204.9319 0.49 6.4 Not Required Not Required 

Botttom–Right Leg 1 0 DWal34 1831.3254 1016.7367 1.24 6.4 Not Required Not Required 
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ETABS 2016 Shear Wall Design 

ACI 318-14  Pier Design 

Pier Details 

Story ID Pier ID Centroid X  (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF 

STAIR PW6 21400 7350 7200 300 1 

 
Material Properties 

Ec (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa) 

26587.21 32 1 420 420 

 
Design Code Parameters 

ΦT ΦC Φv Φv (Seismic) IPMAX IPMIN PMAX 

0.9 0.65 0.75 0.6 0.04 0.0025 0.8 

 
Pier Leg Location, Length and Thickness 

Station  

Location 
ID  

Left X1  

mm 

Left Y1  

mm 

Right X2  

mm 

Right Y2  

mm 

Length  

mm 

Thickness  

mm 

Top Leg 1 17800 7350 25000 7350 7200 300 

Bottom Leg 1 17800 7350 25000 7350 7200 300 

 
Flexural Design for Pu, Mu2 and Mu3 

Station  

Location 

Required  

Rebar Area (mm²) 
Required  

Reinf Ratio 

Current  

Reinf Ratio 

Flexural  

Combo 

Pu  

kN 

Mu2  

kN-m 

Mu3  

kN-m 

Pier Ag  

mm² 

Top  5400 0.0025 0.0031 DWal41 63.623 12.8283 205.1534 2160000 

Bottom  5400 0.0025 0.0031 DWal41 369.8489 -0.9399 171.8652 2160000 

 
Shear Design 

Station  

Location 
ID  

Rebar  

mm²/m 
Shear Combo  

Pu  

kN 

Mu  

kN-m 

Vu  

kN 

ΦVc  

kN 

ΦVn  

kN 

Top Leg 1 750 DWal31 100.7023 491.9303 593.7344 2023.9828 3384.7828 

Bottom Leg 1 750 DWal31 531.7332 967.9203 570.713 2088.6374 3449.4374 

 
Boundary Element Check 

Station  

Location 
ID  

Edge  

Length (mm) 

Governing  

Combo 

Pu  

kN 

Mu  

kN-m 

Stress Comp  

MPa 

Stress Limit  

MPa 

C Depth  

mm 

C Limit  

mm 

Top–Left Leg 1 0 DWal1 0 0 0 0 Not Needed Not Needed 

Top–Right Leg 1 0 DWal1 112.966 383.0694 0.2 6.4 Not Required Not Required 

Bottom–Left Leg 1 0 DWal38 326.4783 -153.2509 0.21 6.4 Not Required Not Required 

Botttom–Right Leg 1 0 DWal38 607.8648 473.0796 0.46 6.4 Not Required Not Required 
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  Shear wall Details 36 انشكم
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Stair design 
 

1. Structural System: When no intermediate supports are 

Used, the flight of stairs will be supported at the ends of the upper and lower 

Landings. 

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

 

     
 

  
 

   

  
               

 

In the case presented here, where the slab ends are cast with the supporting beams and 

Additional negative reinforcement is provided, minimum thickness can be assumed to be 

 

     
 

  
 

   

  
               

 

Take           

 

3. Loads: The applied live loads are based on the plan area (horizontal projection), while 

The dead load is based on the sloped length. To transform the dead load into 

Horizontal projection the figure below explains how.  

 Flight Dead Load computation: 

             

   
=            

   
       ֯ 

  

173.3mm 

      ֯ 
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 Landing Dead Load Computation 

 

 Live Load : L.L=4.79Kn/m
2
 

 Total Factored Load : w= 1.2D+1.6L 

For Flight     w=1.2*12.257+1.6*4.79=22.373 KN/m 

For landing w=1.2*8.01+1.6*4.79=17.276 KN/m 
Because the load on the landing is carried into two directions, only half the load will be 

Considered in each direction 17.276/2=8.638 KN. 

 

 
4. Check for shear strength: 

Assume bar diameter Ø16 for main reinforcement. 

       
  

 
        

  

 
       

Assume beam width 35cm 

                0.175+0.222) =57.19 KN 

Material Quality Density KN/m
3
 W   KN/m 

Tiles 27 27X(
           

   
               

mortar 22 22X(
           

   
         0.694 

Stair steps 25 
  

   
X(

          

 
         2.17 

Reinforced Concrete 

solid slab 
25 

         

         ֯
=7.218 

Plaster 22 
         

         ֯
=0.7622 

Total Dead Load, KN/m 12.257 

Material Quality Density KN/m
3
         KN/m 

Tiles 22 22X0.03X1      

mortar 22 22X0.02X1      

Reinforced Concrete 

solid slab 
25 25X0.25X1      

Plaster 22 22X0.03X1      

Total Dead Load, KN/m 8.01 

22.373 KN/m 
8.638 KN/m 8.638 KN/m 

1.15 4.20 0.70 

56.07 KN/m 

60.62 KN/m 



95 | P a g e  
 

   
 

 
√         

 

 
√                                    

 

       For shear. 

                                     

            
 

 
    

     

 
          

The thickness of the slab is adequate. 

 

5. Calculate the maximum bending moment and steel reinforcement: 

         (
   

 
)             (

        

 
)         

   

 
 
   

 
              

   
  

 
 

      

   
               

 

Assume bar diameter Ø16 for main reinforcement d=222mm 

   
  

   
 

          

         
          

 

  
  

       
 

   

       
       

 

        √  
    

  
) =4.12X10

-3 

                                  

                                      

As > A        OK 

 

Use Ø16 then 

  
  

     
 

      

      
               

 

 
 

 

     
        

 

Take 5Ø16/m with as=1005.3 mm
2
/m strip Or Ø16@200mm. 

 

Step s is the smallest of: 

 

1. 3h= 3X250=750 mm 

2. 450 mm 

3. S=380(280/f s)-2.5Cc=380(280/0.666*420)-

2.5*24=320.38mm 

S < or = 300. (280/f s)=300mm    control 

S=200 mm < s max=300mm OK  
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6. Temperature and shrinkage reinforcement. 
 

                                      

  
  

     
 

   

     
                         

 

 
 

 

    
       

 

Use 3 Ø14/m with as=461.7mm
2
/m strip 

Step for Temperature and shrinkage reinforcement is the smallest of: 

1. 5h=5X250 = 1250 mm 

2. 450mm   ----- control 

S =300mm < s max = 450mm ---- OK 

 

 If the slab will be cast monolithically with its supporting beams, additional 

reinforcement must be provided at the top of the upper and lower landings. 

 

7. Design of landings: Considering a 1-m length of the landing, the load on the landing is

shown in the next figure.  

The middle 60cm will carry a full load, whereas the two1.5-m lengths on each side will carry 

half the ultimate load 

 

 
 

         (
   

 
)            (

       

 
)         

   

 
 
   

 
           

   
  

 
 

    

   
              

 
 

Assume bar diameter Ø16 for main reinforcement. Because the bars in the landing will be 

Placed on top of the main stair reinforcement. 

17.276 KN/m 
8.638 KN/m 8.638 KN/m 

1.9 m 1.9 m 

4.4 m 

R= 21.595 KN R= 21.595 KN 

1
.9

 

4
.4

m
 

0.7 1.15 4.20 

1
.9
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        √  
    

  
) =1.645X10

-3 

 

                                   

                                      

As < A        then Provide As min =450mm
2
 

 

Use Ø14 then  

 

  
  

     
 

   

     
                         

 

 
 

 

    
       

 

Use 3 Ø14/m with as=461.7mm
2
/m strip 

Step is the smallest of: 

1. 3h= 3X250=750 mm 

2. 450 mm 

3. S=380(280/f s)-2.5Cc=380(280/0.666*420)-2.5*24=320.38mm 

S < or = 300. (280/f s)=300mm    control 

3. S=300 mm = s max=300mm OK 
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Stair solid slab design 
 

Minimum thickness (deflection requirements). For One-End continues one-way solid 

Slab: 

     
 

  
 

   

  
        

use 0.2m thickness 

Assume bar diameter Ø14 for main reinforcement 

       
  

 
        

  

 
       

Load calculation: 

                         

                                 

   
   

 
 

         

 
          

 

 
 

   
  

 
 

      

   
             

   
  

   
 

         

         
                              

  

       
 

   

       
       

  
 

 
(  √  

    

  
)             

                                     

                            

                                          

Use Ø14 then 

  
  

     
 

      

      
      

Take 3Ø14/m … we use Ø14/20cm on the both Direction (covering the Temperature and Shrinkage 

Reinforcement)  

Step is the smallest of: 

1. 3h= 3X200=600 mm 

2. 450 mm 

3. S=380(280/f s)-2.5Cc=380(280/0.666*420)-2.5*24=320.38mm 

S < or = 300. (280/f s)=300mm    control 

S=200 mm <s max=300mm OK 
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Ø14/200mm 

Ø14/200mm 
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 انفصم انخبيظ: انُتبئذ ٔانتٕصٍبث
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 انُتبئذ ٔانتٕصٍبث

 

يٍ خلال ْزا انتزٕال فً ْزا انًششٔع ٔانتؼشف ػهى يؼطٍبتّ ٔرٕاَبّ، تى انخشٔد بضبذة ْزا انبحج 

  -يٍ خلال َتبئذ تتًخم فًٍب ٌهً: 

إٌ فٓى انًخططبث انًؼًبسٌت نّ دٔس كبٍش فً إٌزبد انحهٕل الإَشبئٍت انًلائًت نُٕع الاعتخذاو  .1

 فً انًبُى.

هًصًى الإَشبئً نهتأكٍذ ػهى حم انبشايذ انًحغٕبت إٌ انقذسة ػهى انحم انٍذٔي ضشٔسٌت ن .2

 ٔفٓى طشٌقت ػًهٓب. 







 

 

 تى بحًذ الله

 

 


