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 ( ّطًٌ الحثٍة) الى شِداء العزاق 

 

 

 ّالتصوٍن لتحلٍلا 3129 رّتْخ  ّتْسط الا ) ٌظتعزض ُذا الكتاب الذي ٌعٌى تثزًاهج

العول تالثزًاهج  لإتماى ّالاسهح الضزّرٌحطاطٍاخ الأ ( الخزطاًٍح ّالوعدًٍحٌشاءاخ لولالٍِكلً 

 ّكذل  .تطزٌمح هٌٍِح، ّطٍز العول الوتاحح ظائفالْ، ّلَ ُْ همدهح هوتاسج للظواخ الأطاطٍحّ

 تالٌظثح ل  الٌِدطً العولإلى جعل  ِاإتماى الأسّاخ التً طْف تحتاجٌظاُن ُذا الكتاب فً 

تكافح اًْاعِا ّتمٍٍوِا ٌُدطٍا ّكذل  التصوٍن  خآالوٌشاءفً تحلٍل هي الصفز إلى الكفاءج  لكٌٌط

ّاعطاء هلف حظاتاخ كاهل ّهفصل عي العول الذي تِتن الذي ٌْفز عاهل الاهاى ّالالتصاسٌح 

 . فٍَ ُّذٍ الوٍشج تحتاجِا ّتشدج لدعن تصوٍو  اّ تحلٍل  للوٌشأ هي لثل جِاخ التدلٍك الفٌٍح

تْسط  رّتْخ هتْافك هع الكثٍز هي الثزاهج الٌِدطٍح فً تصدٌز الوعلْهاخ تزًاهج الاّ

أُوٍح تدفك ُذٍ تّخاصح الثزاهج التً تٌتوً لٌفض الوجوْعح ٌّوكٌ  الاحظاص  ّاطتٍزاسُا

الوٌتوٍح لِذٍ الوجوْعح ٌظتخدهِا  الثزهجٍاخكٌٌا الجشم تاى ُذٍ والوعلْهاخ ّسلتِا ، ٌّ

 .كجشء أطاطً فً عولِنالوٌِدطْى 

 حول المؤلف

 الاهداء

 نبذه عن الكتاب
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 معلىمبت أسبسية عن برنبمج الاوتىدسك روبىت: 1-1

 اىَشخ٘ح اىخشعبّٞخ اٗ اىَؼذّٞخ ٗاىسظ٘ه ػيٜ اىْزبئح اىَْشآدثزسيٞو  اىجشّبٍح ٝقً٘

اخزٞبس  إٍنبّٞخٍِٗ ٍَٞضارٔ ٗخظبئض مشافل ػبىٞخ اى٘ػ٘ذ ػشػٖب فٜ شنو ثغٞؾ ٝزٌ ٗ

ٍغ اىجشّبٍح ػْذ رغٞٞش  ٗ عٖ٘ىخ اىزؼبٍوزغت ٍشخؼٞخ ثقبفخ اىَغزخذً اىزظٌَٞ  ٍذّٗخ

ٗدقخ اىْزبئح ٗاٍنبّٞخ  الاػذاداد ٗخظبئض اىَ٘اد الاّشبئٞخ اىَغزخذٍخ فٜ اىزَثٞو الاّشبئٜ

ٗثبىزبىٜ اخشاج ّ٘رخ زغبثٞخ ٗاخٞشا ى٘زبد  الاّشبئٞخاىسظ٘ه ٍْٔ ػيٜ رظٌَٞ ىيقطبػبد 

 ىيزغيٞر ٗاىقطبػبد .

ٝغزخذً اىجشّبٍح ؽشٝقخ اىؼْبطش اىَسذدح فٜ اىزسيٞو ٗٝقً٘ ثزنِ٘ٝ ٍظف٘فبد طلادح ىيَْشؤ 

ٗٝؼٞذ رنْٖ٘ٝب ٗزغبثٖب ٍغ رقذً اىسَو رذسٝدٞب ٗرط٘س الاخٖبداد اىذاخيٞخ ىيَبدح ٗاعزخذاً ٕزٓ 

, ىزىل فٖ٘ ٝغبٌٕ فٜ أّدبص اىَؼبٝٞش ىٔ اىَْشؤ ٗرنِ٘ٝ اىزظٌَٞ الاٍثواىسغبثبد فٜ رقٌٞٞ زبىخ 

 اىْٖذعٞخ اىزبىٞخ:

ٜ ىيَْشؤ ٗرقٌٞٞ زبىزٔ ٗثزىل ٝغزخذً فٜ اىزقٌٞٞ الاّشبئٜ ىلأثْٞخ اىَْفزح اىزسيٞو الاّشبئ -1

ٗرسذٝذ اىَشبمو اىفْٞخ ثٖب ثشنو دقٞق ٍٗفظو ٗرذٌٝ رقشٝش فْٜ ٍؼزَذ ىيدٖخ اىطبىجخ 

 ىيزذقٞق.

اىزظٌَٞ الاّشبئٜ الاٍثو ٍشاػٞب ٍؼبٝٞش اىد٘دح ٍِ ّبزٞخ الاٍبُ ٗالاقزظبدٝخ ٗٝقذً اىَقبؽغ  -2

 الافؼو ىيزظٌَٞ ػِ ؽشٝق رذقٞقٖب إّشبئٞب.

ٝقذً اىسغبثبد اىزفظٞيٞخ ثإعٖبة ٗاثشاء ٗثشنو ٍج٘ة ىزذػٌٞ ٍ٘قف اىَْٖذط أٍبً اىدٖبد  -3

اىَظٌَ سطبّخ مبفخ اىَطبىٞت ٗاىَؼبٝٞش راد اىؼلاقخ ثبىَششٗع , ٗثزىل ٝؼَِ اىَْٖذط 

 اىَطي٘ثخ ىيزظٌَٞ ٗاىزٜ ٍِ اىَسزَو أّٔ قذ اغفو ػْٖب ىنثشح اىسغبثبد.

 فٜ اىشعٌ الاّشبئٜ.    خٝقذً ٍخططبد ٍفظيخ ىيقطبػبد الاّشبئٞخ ٗثزىل ٝقيو اىدٖ٘د اىَؼْٞ -4

اىزٜ رخزيف ثخ٘اص  رَيل ٍدَ٘ػخ ٗاعؼخ ٍِ اىٖٞبمو الاّشبئٞخ( 1اىشنو سقٌ )ٗاخٖخ اىجشّبٍح 

اىَٞضاد اىزٜ رٌ  شَو اىجشّبٍحٝ ّٗ٘ػٞخ اىَ٘اد الاّشبئٞخ اىزٜ ٝزٌ اىزؼبٍو ٍؼٖب. اىَْشؤّ٘ػٞخ 

َٝنِ ىيَْٖذعِٞ اعزخذاً أدٗاد ٗ ٗاىزسيٞو, ٗرظٌَٞ اىَجبّٜ. , إّشبإٕب خظٞظب ىيَْزخخ

ٝقّ٘خ فٜ اى٘اخٖخ ٗخ٘اص مو أ .خ٘اص الاػؼبء الاّشبئٞخّغخ, إصاىخ, ٗرؼذٝو  لإػبفخ ثنفبءح,

 (.1ٍسذد فؼبىٞزٖب فٜ اىدذٗه سقٌ )

 

 الفصل الاول 
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 (: اى٘اخٖخ الاٗىٞخ ىذٙ اىزشغٞو ىيجشّبٍح.1اىشنو سقٌ ) 

ٗفَٞب ٝيٜ رفغٞش فؼبىٞخ ثؼغ الاٝقّ٘بد اىََٖخ ى٘اخٖخ اىزشغٞو ىيجشّبٍح ٗاىزٜ عزقيغ ثبىَغزخذً 

الاٗىٚ رَزيل مبفخ اىخ٘اص ٗاىفؼبىٞبد الاٝقّ٘بد اىثلاثخ  فٜ ػبىٌ خَٞو ىيَْزخخ ٗاىزسيٞو.

 ىلأٝقّ٘بد اىزٜ ريٖٞب ىزىل ّ٘طٜ ثإرقبّٖب ثشنو زشفٜ فؼبه.

 فٜ ٗاخٖخ رشغٞو اىجشّبٍح. ىلأٝقّ٘بد(: رفغٞش اىفؼبىٞخ 1اىدذٗه سقٌ )

 رفظٞو الاعزخذاً اٝقّ٘خ اعٌ اىَششٗع

 

Building Design 

 

 

 
 اىط٘اثقرظٌَٞ الاثْٞخ اىٖٞنيٞخ اىخشعبّٞخ ٍزؼذدح 

ٍقبؽغ زذٝذٝخ فٜ اىزظٌَٞ اٗ  اعزخذاً للا َٝنْ

 اىزسيٞو

 

Frame 3d 

Design 

 

[Portal Frame] 

 

 
 رظٌَٞ اىدَيّ٘بد ٗاىَخبصُ راد اىَقبؽغ اىَؼذّٞخ

 فٜ اىزظٌَٞ اٗ اىزسيٞو اىخشعبّخ اعزخذاً للا َٝنْ

 

 

Shell Design 

 

 

 
رظٌَٞ خَٞغ اىَْشبءآد اىَشمجخ ٗاىزٜ رسز٘ٛ 

 اىخشعبّخ ٍٗقبؽغ اىسذٝذػيٚ 
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Truss 3d Design 

 

 

 رظٌَٞ اىَغَْبد راد اىَقبؽغ اىَؼذّٞخ

 

 

Plate Design 

 

 
 رظٌَٞ اىغق٘ف اىخشعبّٞخ ٗمزىل رظٌَٞ الاعظ

 اىسظٞشٝخ 

 

Frame 2d 

Design 

 

 

 

 رظٌَٞ اىٖٞبمو اىَؼذّٞخ ثإدخبلاد ثْبئٞخ الاثؼبد

 

Grillage Design 

 

 

 

( RIBBED SLABاىَغَبح )رظٌَٞ اىغق٘ف  

ٗمزىل اىدغ٘س اىخشعبّٞخ ٗاىَؼذّٞخ اىَزشامجخ ٍغ 

 ثؼؼٖب

 

 

Truss 2d Design 

 

 

 رظٌَٞ اىَغَْبد ثْبئٞخ الاثؼبد

 

 

Volumetric 

Structure Design  

 

 

 دمبىغذٗ خرظٌَٞ اىَْشبءآد اىخشعبّٞخ اىنزي٘ٝ

 ٗاىدذساُ اىسبخضح 

 

Plan Stress 

Structure Design 

 

 

 
رظٌَٞ اىقطبػبد اىخشعبّٞخ اىْسٞفخ اىغَل ٍثو 

اىدذساُ اىَغزخذٍخ لإعْبد اىَظبػذ فٜ الاثْٞخ 

 (Shear Wallٗمزىل )

 

RC Element 

Design 

 

 

 رظٌَٞ الاػؼبء الاّشبئٞخ اىخشعبّٞخ 

 ٍثو الاػَذح ٗاىؼزجبد ٗغٞشٕب

 

Connection 

Design 

 

 

 

 رظٌَٞ ّقبؽ الارظبه ثِٞ اىَقبؽغ اىَؼذّٞخ 
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   Job Preferences 1-2  تھیئة الاعدادات المفضلة 

ػيٚ اىَغزخذً ادخبه مبفخ الاػذاداد اىزٜ ٝزٌ اىزؼبٍو ٍؼٖب فٜ اىَْزخخ ىيَْشؤ ثَب ٝزْبعت ٍغ 

ٕٗزٓ الاػذاداد عٞزٌ ششزٖب  اىن٘د اىَغزؼَو ٗاىَفؼو ىذٝٔ ٗمزىل اىخ٘اص اىفٞضٝبئٞخ ىٖب.

 ثشنو ٍفظو ٍؼزَذِٝ ػيٚ اىظ٘س اىز٘ػٞسٞخ ٍغ اىزؼيٞق اىَ٘خض.

      Units And Formats 1- الوحدات القیاسیة وبنیتھا

ٝزٌ اخزٞبس اى٘زذاد الاعبعٞخ ىلإدخبه ٗاىزَثٞو ٕٗزا الاخشاء ٌٍٖ ززٚ ٝزَنِ اىَغزخذً ٍِ

ٗرجغٞؾ قشاءح اىْزبئح ثؼذ اىزسيٞو اٗ اىزظٌَٞ ٍِٗ غٞش اخشاء اىقٞبعبد ٗاىخ٘اص ثشنو ٍفًٖ٘ 

اىَفؼو اٗ اىَسظ٘س رَبٍب اىَضج ثِٞ ّظٌ اىقٞبعبد ٗاى٘زذاد ىَششٗع ٗازذ.

( ٕٜٗ شبئؼخ الاعزؼَبه ىذٙ SI-Unitsعْؼزَذ فٜ ػَيْب فٜ ٕزا اىنزبة ػيٚ اى٘زذاد اىؼبىَٞخ )

ٗقٌٞ الاّفؼبه ٗالاخٖبد. ّٗزشك ىيَغزخذًاىَْٖذعِٞ اىؼشاقِٞٞ فٜ ٍدبه الازَبه ٗخ٘اص اىَ٘اد 

 اىنشٌٝ ردشثخ ثبقٜ الاّظَخ اىَفؼيخ ىذٝٔ.

( ثبىززبثغ Job Preferencesاىزٜ عزؼشع ػيٚ اىَغزخذً اىنشٌٝ الاُ ى٘زبد رٖزٌ ثَب ٝغَٚ )

 ا اىظجش ٗاىزَبط اىؼزس ىْب ثبلإعٖبة.فبسخ٘

اىَفؼو ىذٛ ٗىٞظ اىَؼزَذ دائَب ( ٕٗزا الاخزٞبس  SHELL DESIGNّجذأ ثبخزٞبس اٝقّ٘خ )

فَٞنْل اخزٞبس أٛ فؼبىٞخ أخشٙ رزْبعت ٍغ ٍششٗػل اىْٖذعٜ.

أّقش ػيٚ الاٝقّ٘خ اىزبىٞخ:

عزظٖش ىذٝل اىشبشخ اىزبىٞخ ٗػيٞل اىظجش قيٞلا لاُ اىجشّبٍح ػخٌ ٗٝؼزَذ اّزظبسك ػيٚ ّ٘ػٞخ 

اىسبع٘ة اىزٛ رغزخذٍٔ.
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( ثؼذٕب عٞظٖش ىذٝل اىششٝؾ Toolsٗاىزٜ رغَٚ أدٗاد )             أخزش الاٝقّ٘خ راد اىشٍض 

 اىزبىٜ :

 

 

 

  

 

 لازظ الاٝقّ٘خ اىخبطخ ثبلإػذاداد ٗاىزٜ رقغ فٜ ّٖبٝخ اىششٝؾ .

 أعزخذً الاٝقّ٘خ ىفزر ّبفزح خذٝذح.

 

 

 

 

 

 

 

 

 

 

( ثٌ ر٘خٔ Metricاىخٞبس الاٗه رْغٞق الاػذاداد ىي٘زذاد ٗثْٞزٖب . أخزش اىْظبً اىَزشٛ )

 ( عزظٖش ىذٝل اى٘اخٖخ اىزبىٞخ:Dimensionsلاخزٞبس الاثؼبد )
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 لازظ رْغٞق اى٘زذاد ىلإدخبه مَب ٕٜ ٍْغقخ ٍِ قجيْب ٗرشَو:

units Description Title 

m أثؼبد اىَْشؤ اىٖٞنيٜ عٞغزخذً فٜ اىَسبٗس اىَؼزَذح Structure dimensions: 

mm  اىخشعبّٞخ ٗاىَؼذّٞخأثؼبد اىقطبػبد  Section dimensions: 

mm خ٘اص اىَقطغ Section properties: 

mm 

أثؼبد اى٘طلاد ٗثيٞزبد اىزق٘ٝخ ٗاىيسبً ٗاقطبس 

اىجشاغٜ اىَغزخذٍخ فٜ ّقبؽ الارظبه ثِٞ اىَقبؽغ 

 اىَؼذّٞخ

Steel connections (dimensions) 

mm 
عبّخ قطش زذٝذ اىزغيٞر اىَغزخذً فٜ اىزظٌَٞ ىيخش

 اىَغيسخ

Diameter of reinforced concrete 

bars 

mm
فٜ  خزذٝذ اىزغيٞر اىَغزخذٍ ٍغبزخ ٍقطغ قؼجبُ 2

 اىزظٌَٞ ىيخشعبّخ اىَغيسخ
Reinforcement area 

mm ػشع اىزشققبد فٜ اىخشعبّخ Crack width 

 

 (  Forcesثؼذ الاّزٖبء ٍِ ٕزٓ الاػذاداد ٝزٌ اىز٘خٔ اىٚ اىق٘ٙ ٗاىؼضًٗ ) 

 اىخبّخ الاخٞشح رزؼيق ثَقذاس دقخ الاسقبً اىَذخيخ ٗرزشك ىزقٌٞٞ اىَغزخذً.
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 لازظ رْغٞق اى٘زذاد ىلإدخبه مَب ٕٜ ٍْغقخ ٍِ قجيْب ٗرشَو:

units Description Title 

kN  ٙ٘اىق Force : 

Kn.m ًٗاىؼض Moment: 

MN/m
2 

 : Stresses الاخٖبداد 

 ىلإػذاداد اىزبىٞخ:ٗٝغزَش الاّزقبه 
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units Description Title 

mm  اىٖج٘ؽ Displacement : 

degree 
 صاٗٝخ دٗساُ إزذاثٞبد اىقطبػبد الاّشبئٞخ

 ػْذ الادخبه ىيجٞبّبد
Angle / Rotation data: 

Radian  
صاٗٝخ دٗساُ إزذاثٞبد اىقطبػبد الاّشبئٞخ ػْذ 

 ثؼذ اىزسيٞو ٗاعزخشاج اىْزبئح
Angle / Rotation result: 

C
O 

  Temperature اىسشاسح

mm 
قطش زذٝذ اىزغيٞر اىَغزخذً فٜ اىزظٌَٞ ىيخشعبّخ 

 اىَغيسخ

Diameter of reinforced concrete 

bars 

kg
 

  Weight of Material ٗصُ اىَ٘اد الاّشبئٞخ 

kg مزيخ اىَ٘اد الاّشبئٞخ Mass 

 

 خ٘اص اىَ٘اد الاّشبئٞخ اىَغزخذٍخ فٜ اىزَثٞو ٗاىَْزخخ .ّز٘خٔ اىٚ ػجؾ إػذاداد ٗثؼذٕب 

 

 

 

 

 

 

 

 

 

 

لازظ أُ اى٘اخٖخ رؼطٞل اىخٞبساد اىَزؼذدح لإدخبه خ٘اص اىَ٘اد ػِ ؽشٝق اىقبئَخ اىَْغذىخ   

 (Materials َٗٝنْل أخزٞبس ) اىزظْٞف اىذٗىٜ اىزٛ ع٘ف رؼزَذٓ فٜ ػَيل ٗٝسزبج ٍْل ٕزا

الاخشاء اىَؼشفخ اىَفظيخ ىٖزا اىزظْٞف ٗسٍ٘صٓ ٗاىقٌٞ اىشٝبػٞخ اىَطي٘ثخ ْٕٗب رٌ أػزَبد 

 (.Americanاىزظْٞف الاٍشٝنٜ ىخ٘اص اىَ٘اد ) 

أّشبئٞخ ٍثو  ( فبُ اىَغزخذً عٞقً٘ ثزسذٝذ خ٘اص مو ٍبدحbasic setاٍب فٜ اىقبئَخ الاػذاداد )

 اىسذٝذ ٗاىخشعبّخ ٗالاىًَْٞ٘ ٗاىجْبء ثبىخشت.

( Modificationٗىَضٝذ ٍِ الاػذاداد اىَطي٘ثخ ثشنو دقٞق َٝنْل اىذخ٘ه ػيٚ اىزؼذٝو )

 ٗاىزٜ عزْقيل ى٘اخٖخ ٍزخظظخ مبلارٜ:
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units Description Title 

MPa ٍؼبٍو اىَشّٗخ ىيسذٝذ  Young modulus of elasticity, E : 

 :Poisson Ratio, v ّغجخ ث٘اعُ٘ -

MPa ٍؼبٍو اىقض ىيسذٝذ Shear modulus ,G: 

kN/m
3 

  Specific weight (unit weight) اى٘صُ اىْ٘ػٜ ىيسذٝذ

1/C
O 

  Thermal expansion coefficient ٍؼبٍو اىزَذد اىسشاسٛ

-
 

  Damping ratio ٍؼبٍو اىزخَٞذ

MPa  ىيسذٝذأخٖبد اىخؼ٘ع  
Resistance  

Steel bar (yield strength)  

 Reduction factor for shear ٍؼبٍو اىزقيٞض ىيقض فٜ اىسذٝذ -

MPa زذٗد اىق٘ح ىيشذ Limit strength for tension 

  

 ٍلازظبد:

 (Young's Modulus) معامل يونگ ٌسمى أٌضا (Elastic Modulus or Modulus of Elasticity) معامل المرونة -1

ٗٝقزظش ػيٚ اىَ٘اد اىظيجخ فقؾ ٗ ٕ٘ ّغجخ  .الإخٖبد ٗ الاّفؼبهٍْسْٚ  ٗىٚ اىَغزقٌٞ فٜلإٔ٘ ٍٞو اىدضء ا

, اىؼبىٌ ّٝ٘گرٍ٘بط  ٍؼبٍو ّٝ٘گ عـَُٜ ػيٚ اعٌ ً, ٗزذح ٍؼبٍو ّٝ٘ح )ٛ( ٕٜ: ّٞ٘رِ / الاّفؼبهالاخٖبد إىٚ 

, ٗأٗه اىزدبسة اىزٜ ىّٖٞ٘بسد اٗٝيش 1727اىجشٝطبّٜ ٍِ اىقشُ اىثبٍِ ػشش. إلا أُ اىَفًٖ٘ مبُ قذ ؽ٘سٓ فٜ 

قجو أثسبس  - 1782فٜ  سداّ٘ سٝنبرٜخ٘ ٍذ ٍفًٖ٘ ٍؼبٍو ّٝ٘گ ثظٞغزٔ اىسبىٞخ أخشإب اىؼبىٌ الإٝطبىٜاعزخذ

مٌكا ( 011111-19111بٌن ) حدود معامل  ٌونك للحدٌد المطاوع الصلب ٌتراوح ما .ّٝ٘گ ثخَظ ٗػششُٗ عْخ

 .لباسكا

بواسون وهً النسبة بٌن الانفعال العرضً إلى  نسبة إلى العالم سٌمٌون (Poisson's ratio :تسمٌة نسبة بواسون )بالإنجلٌزٌة  -0
الانفعال الطولً عندما ٌؤثر على العٌنة إجهاد ضمن حدود المرونة. فً العادة عندما تشد المادة فً أحد الاتجاهات، فإنها تمٌل 

ن تتمدد فً الاتجاهٌن إلى التقلص فً الاتجاهٌن الآخرٌن، وعلى العكس عندما تضغط المادة فً أحد الاتجاهات فإنها تمٌل إلى أ

http://www.marefa.org/%D9%85%D9%86%D8%AD%D9%86%D9%89_%D8%A7%D9%84%D8%A5%D8%AC%D9%87%D8%A7%D8%AF_%D9%88_%D8%A7%D9%84%D8%A7%D9%86%D9%81%D8%B9%D8%A7%D9%84
http://www.marefa.org/%D9%85%D9%86%D8%AD%D9%86%D9%89_%D8%A7%D9%84%D8%A5%D8%AC%D9%87%D8%A7%D8%AF_%D9%88_%D8%A7%D9%84%D8%A7%D9%86%D9%81%D8%B9%D8%A7%D9%84
http://www.marefa.org/%D8%AA%D9%88%D9%85%D8%A7%D8%B3_%D9%8A%D9%88%D9%86%DA%AF
http://www.marefa.org/%D8%AA%D9%88%D9%85%D8%A7%D8%B3_%D9%8A%D9%88%D9%86%DA%AF
http://www.marefa.org/%D9%84%D9%8A%D9%88%D9%86%D9%87%D8%A7%D8%B1%D8%AF_%D8%A7%D9%88%D9%8A%D9%84%D8%B1
http://www.marefa.org/%D9%84%D9%8A%D9%88%D9%86%D9%87%D8%A7%D8%B1%D8%AF_%D8%A7%D9%88%D9%8A%D9%84%D8%B1
http://www.marefa.org/index.php?title=%D8%AC%D9%88%D8%B1%D8%AF%D8%A7%D9%86%D9%88_%D8%B1%D9%8A%D9%83%D8%A7%D8%AA%D9%8A&action=edit&redlink=1
http://www.marefa.org/index.php?title=%D8%AC%D9%88%D8%B1%D8%AF%D8%A7%D9%86%D9%88_%D8%B1%D9%8A%D9%83%D8%A7%D8%AA%D9%8A&action=edit&redlink=1
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لا ٌمكن أن تكون نسبة بواسون لأي مادة مستقرة أقل  .هً المقٌاس لهذا المٌل للتمدد والتقلص (v) الباقٌٌن، وتكون نسبة بواسون
 .1.5إلى  1.1، ومعظم المواد تكون نسبة بواسون لها فً حدود 1.5أو أكبر من  1.1-من 

ومعامل لامً الثانً،وهً  م٘ىً٘ وكذلك معامل اىدغ٘ء وٌدعى كذلك معامل ٍٞنبّٞنب اىَ٘اد فً مَٞخ فٞضٝبئٞخ معامل القص -3
قٌمة معامل  .خٞدب ثبعنبه معامل القص هً ٗزذح قٞبط.ٗاّفؼبه اىقض اخٖبد اىقض خاصٌة فٌزٌائٌة لأي مادة تمثل النسبة بٌن

 .لمٌكا باسكا( 00111-05111القص للحدٌد المطاوع الصلب تتراوح ما بٌن )

قابلٌة المعدن للتمدد هً انه ٌصٌر اقل قطرا لٌصبح على شكل سلك معدنً بواسطة التسخٌن مثل : أسلاك الكهرباء و الهاتف.  -4
معدل , تغٌر درجة الحرارة، لمقاس الأصلًا )وستعتمد الزٌادة فً مقاس قطعة المعدن عند تسخٌنه على ثلاثة عوامل :

.وٌعرف معدل التمدد كمعامل التمدد الطولً وهو ثابت لأي مادة، وٌعُطى عموماً بالنسبة لوحدات درجة حرارة مئوٌة (تمددها
 (.0.000012- 0.000011)والرقم المعتمد للحدٌد هو ما بٌن  فهرنهاٌت أحٌاناً. بالرغم من أنه ٌمكن رؤٌته بالنسبة لوحدات

 .اىزثزثبد تقلٌل سعة هو أي تأثٌر، ناتج عن تغٌٌر خارجً أو موجود متأصل فً نظام معٌن، ٌعمل على التخمٌد أو لمضاءلةا -5
 وتعتبر مقٌاس على قابلٌة الحدٌد فً امتصاص الاهتزازات الناتجة عن الاحمال.

 فبى٘اخٖخ ٕٜ: (Concreteأٍب ٍب ٝخض اىخشعبّخ )

 

 

 

 

 

 

 

 

 

 

 

 

 

units Description Title 

MPa  ٍؼبٍو اىَشّٗخ اىخشعبّخ Young modulus of elasticity, E : 

 :Poisson Ratio, v ّغجخ ث٘اعُ٘ -

MPa ٍؼبٍو اىقض ىيخشعبّخ Shear modulus ,G: 

kN/m
3 

  Specific weight (unit weight) اى٘صُ اىْ٘ػٜ ىيخشعبّخ

1/C
O 

  Thermal expansion coefficient ٍؼبٍو اىزَذد اىسشاسٛ

-
 

  Damping ratio ٍؼبٍو اىزخَٞذ

MPa أخٖبد الاّؼغبؽ ىيخشعبّخ 
Resistance  

Ultimate Compressive Strength  

- 

اىْظبً الاٍشٝنٜ ٝؼزَذ ػيٚ الاعط٘اّخ اىخشعبّٞخ 

فٜ رسذٝذ ٍقبٍٗخ الاّؼغبؽ ىيخشعبّخ أٍب اىْظبً 

 اىجشٝطبّٜ فٞؼزَذ ػيٚ اىَنؼت

Sample Cylinder 

https://ar.wikipedia.org/wiki/%D9%83%D9%85%D9%8A%D8%A9_%D9%81%D9%8A%D8%B2%D9%8A%D8%A7%D8%A6%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%83%D9%85%D9%8A%D8%A9_%D9%81%D9%8A%D8%B2%D9%8A%D8%A7%D8%A6%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D9%8A%D9%83%D8%A7%D9%86%D9%8A%D9%83%D8%A7_%D8%A7%D9%84%D9%85%D9%88%D8%A7%D8%AF
https://ar.wikipedia.org/wiki/%D9%85%D9%8A%D9%83%D8%A7%D9%86%D9%8A%D9%83%D8%A7_%D8%A7%D9%84%D9%85%D9%88%D8%A7%D8%AF
https://ar.wikipedia.org/wiki/%D8%B5%D9%84%D8%A7%D8%A8%D8%A9_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%B5%D9%84%D8%A7%D8%A8%D8%A9_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%B4%D8%A7%D8%B1%D9%84_%D8%A3%D9%88%D8%BA%D8%B3%D8%AA%D8%A7%D9%86_%D8%AF%D9%8A_%D9%83%D9%88%D9%84%D9%88%D9%85
https://ar.wikipedia.org/wiki/%D8%B4%D8%A7%D8%B1%D9%84_%D8%A3%D9%88%D8%BA%D8%B3%D8%AA%D8%A7%D9%86_%D8%AF%D9%8A_%D9%83%D9%88%D9%84%D9%88%D9%85
https://ar.wikipedia.org/wiki/%D8%A7%D8%AC%D9%87%D8%A7%D8%AF_%D8%A7%D9%84%D9%82%D8%B5
https://ar.wikipedia.org/wiki/%D8%A7%D8%AC%D9%87%D8%A7%D8%AF_%D8%A7%D9%84%D9%82%D8%B5
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%86%D9%81%D8%B9%D8%A7%D9%84_%D8%A7%D9%84%D9%82%D8%B5&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%86%D9%81%D8%B9%D8%A7%D9%84_%D8%A7%D9%84%D9%82%D8%B5&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D9%88%D8%AD%D8%AF%D8%A9_%D9%82%D9%8A%D8%A7%D8%B3
https://ar.wikipedia.org/wiki/%D9%88%D8%AD%D8%AF%D8%A9_%D9%82%D9%8A%D8%A7%D8%B3
https://ar.wikipedia.org/wiki/%D8%A8%D8%A7%D8%B3%D9%83%D8%A7%D9%84_(%D9%88%D8%AD%D8%AF%D8%A9)
https://ar.wikipedia.org/wiki/%D8%A8%D8%A7%D8%B3%D9%83%D8%A7%D9%84_(%D9%88%D8%AD%D8%AF%D8%A9)
https://ar.wikipedia.org/wiki/%D8%AA%D8%B1%D8%AF%D8%AF
https://ar.wikipedia.org/wiki/%D8%AA%D8%B1%D8%AF%D8%AF
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 ٍلازظبد:

 التالٌة:معامل المرونة للخرسانة ذات الوزن والكثافة العادٌة تحسب من المعادلة المبسطة  -1

EC= 4700 (f'c )
0.5  in SI-Unit     or     EC= 4400 (FCU )0.5 

F'c (cylinder)  and Fcu (cube) 

 ٌحسب من المعادلة التالٌة: G ) ) معامل القص للخرسانة -2

                                                                                                       G=( E /2(1+V)) 

قؼجبُ اىزغيٞر ٗاىن٘د اىخبص ثبلأزَبه اىسٞخ ٗاىَٞزخ ٗزَو  إػذادادّز٘خٔ ثؼذ رىل ىزْغٞق 

 اىشٝر ٗمزىل اى٘طلاد اىسذٝذٝخ.

 

 

 

 

 

 

 

 

 

 

عزدذ ثبُ ْٕبك ّبفزح خبّجٞخ رسذد اىن٘د اىزٛ ٝس٘ٛ قبػذح اىَؼيٍ٘بد اىخبطخ ثنو خٞبس رْغٞق 

ٝغزخذً فٜ اىؼَو اىزٛ عزقً٘ ثغ لازقب. ٍثلا رظٖش فٜ اىظ٘سح اػلآ اىزْغٞقبد اىخبطخ ثجشاغٜ 

 اىزثجٞذ ىي٘طلاد اىسذٝذٝخ ٍغ ثؼؼٖب أٗ رثجٞذ الاػَذح اىسذٝذٝخ ٍغ الاعظ اىخشعبّٞخ ٗٝزٌ

   أٍب الاٍزذاد اعزخذأٍ( مخٞبس ٍِ قجيْب ْٕٗبك مجٞش ٍِ اىن٘داد اىزٛ َٝنِ ASTM) اعزخذاً

(-MET فٞؼْٜ ثبُ اىقٌٞ عزظٖش ث٘زذاد )SI. 

 ( عزظٖش اىْبفزح اىزبىٞخ:Reinforcing barsٗػْذ الاّزقبه ىخٞبس قؼجبُ اىزغيٞر )
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 (.ACI-08_METRICثبىْظبً اىَزشٛ )ٝزٌ اخزٞبس اىن٘د الاٍشٝنٜ ىيخشعبّخ 

 ( ٗمبلارٜ:Design Codesٗثؼذٕب ٝزٌ اىز٘خٔ ىَذّٗبد اىزظٌَٞ )

 

 

 

 

 

 

 

 

 

 

لازظ اىَذّٗبد اىخبطخ ثْ٘ػٞخ اىَ٘اد الاّشبئٞخ ٗالاػؼبء الاّشبئٞخ اىزٜ عزغزخذً فٜ اىزَثٞو 

 الاّشبئٜ :
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1- Steel/Aluminum Structure:  use [LRFD] method: 

Limit state design (LSD), also known as load and resistance factor design (LRFD), 

refers to a design method used in structural engineering. A limit state is a condition of 

a structure beyond which it no longer fulfills the relevant design criteria. The 

condition may refer to a degree of loading or other actions on the structure, while the 

criteria refer to structural integrity, fitness for use, durability or other design 

requirements. A structure designed by LSD is proportioned to sustain all actions 

likely to occur during its design life, and to remain fit for use, with an appropriate 

level of reliability for each limit state. Building codes based on LSD implicitly define 

the appropriate levels of reliability by their prescriptions.The method of limit state 

design, developed in the USSR and based on research led by Professor N.S. Streletski, 

was introduced in USSR building regulations in 1955. Limit state design requires 

the structure to satisfy two principal criteria: the ultimate limit state (ULS) and 

the serviceability limit state (SLS).Any design process involves a number of 

assumptions. The loads to which a structure will be subjected must be estimated, sizes 

of members to check must be chosen and design criteria must be selected. All 

engineering design criteria have a common goal: that of ensuring a safe structure and 

ensuring the functionality of the structure. 

2- Eurocode 3: Design of steel structures – Part 1-8: Design of joints (includes 

Corrigendum AC:2009). For example : 

In a lattice structure a uniplanar joint connects members that are situated in a 

single plane. 

 

 

 

 

 

 

 

 

 

 

Parts of a beam-to-column joint configuration. 

 ( عزظٖش ىذٝل اىشبشخ اىزبىٞخ:loadsٗػْذ الاّزقبه اىٚ الازَبه )

 

 

 

https://en.wikipedia.org/wiki/Design
https://en.wikipedia.org/wiki/Structure
https://en.wikipedia.org/w/index.php?title=Ultimate_limit&action=edit&redlink=1
https://en.wikipedia.org/wiki/Serviceability_limit
https://en.wikipedia.org/wiki/Structural_load
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1- Load Factors and Combinations: use ACI318-2011: 

Required strength U shall be at least equal to the effects of factored loads in Table 

below: 

Load Combination Primary Load 

U = 1.4D D 

U = 1.2D+1.6L+0.5(Lr or S or R) L 

U = 1.2D+1.6(Lr or S or R)+(1.0L or 0.5W) Lr or S or R 

U = 1.2D+1.0E+1.0L+0.2S E 

U = 1.2D+1.0W+1.0L+0.5(Lr or S or R) W 

U = 0.9D+1.0W W 

U = 0.9D+1.0E E 

2- SNOW/WIND LOADS: use ASCE 7-05: 

Basic wind speed: 

Basic wind speed in U.S. is shown in Figure 6.1. The basic wind speed is basic on 

statistical data collected from airport across U.S.  The wind speeds correspond to 3-

second gust speeds at 33 ft above ground for exposure C category.  The wind speeds 

represent 50-year return period. 
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Exposure to wind: 

Change from ASCE 7-98 to 02 & 05. Exposure A is deleted. A distinction was made 

surface roughness categories and exposure categories.  Interpolation between 

exposure categories is permitted by rational analysis.  Wind is to be evaluated in the 

worst case of the two 45-degree sectors either side of the wind direction. 

Surface roughness categories: 

 Surface roughness B: Urban and suburban areas, wooded areas or other terrain 

with numerous closely spaced obstructions having the size of single-family 

dwellings or larger. 

 Surface roughness C: Open terrain with scattered obstructions having heights 

generally less than 30 ft. including flat open country, grasslands, and all water 

surfaces in hurricane-prone regions. 

 Surface roughness D: Flat, unobstructed areas and water surfaces outside 

hurricane-prone regions including smooth mud flats, salt flats, and unbroken 

ice. 

  Exposure categories: 

 Exposure B: Surface roughness B in upwind direction for 2630 ft or 10 times 

the height of the buildings.  For buildings with mean roof height 30 ft or less, 

the upwind distance is reduced to 1500 ft. 

 Exposure C: apply to all cases not in B or D. 

 Exposure D: Surface roughness D in upwind direction for 500 ft or 10 times 

the height of the buildings.  Expose D shall extend inland from the shoreline 

for a distance of 600 ft or 10 times the height of the building. 

Important factor, I for wind load 

Building category Non-Hurricane prone regions 

and Hurricane prone regions 

with V = 80-100 mph and 

Alaska 

Hurricane prone 

regions with 

V > 100 mph 

 

I    (Low hazard) 0.87 0.77 

II   (all others) 1 1 

III  (substantial hazard) 1.15 1.15 

IV  (essential facility) 1.15 1.15 

3- SESMIC LOADS: IBC 2012: 

“Every structure, and portion thereof, including nonstructural components that 

are permanently attached to structures and their supports and attachments, 

shall be designed and constructed to resist the effects of earthquake motions in 

accordance with ASCE 7. The seismic design category for a structure is 

permitted to be determined in accordance with ASCE 7”. 
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ٗثؼذ اعزنَبه ثبقٜ الاػذاداد زغت اىَفؼو ىذٝل َٝنْل خضُ ٕزٓ الاػذاداد ىزجقٚ طبىسخ 

 Save Current )  .لاٝؼبصاىؼَو ىدَٞغ الأػَبه اىَغزقجيٞخ ػِ ؽشٝق خضّٖب ثبعٌ ٗاعزخذاً ا

Parameters As Default .) 

 

 

 

 

 

 

 

 

 

 

                          Structural Axes :الاحداثيبتتهيئة  1-3

( اىَ٘خ٘د فٜ   geometryّز٘خٔ اىٚ رْغٞق الازذاثٞبد قجو اىجذء ثبىَششٗع ثبعزخذاً الاٝؼبص )

 عٞظٖش ىل ٍشثغ اىس٘اس اىزبىٜ:(  Axis definitionششٝؾ الادٗاد ّٗخزبس الاٝؼبص )

 

 

 

 

 

 

 

 

 

 

 (X,Y,Zالاحداثٌات الدٌكارتٌة )
( تكون R,ө) الاحداثٌات الاسطوانٌة

 مفٌدة فً تمثٌل الخزانات الاسطوانٌة

 اضافة الاحداثً

 حذف الاحداثً

 الاحداثً مٌزتر
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 اىزَثٞو اىدٞذ ىيَششٗع.عْقً٘ ثَثبه ثغٞؾ لإدخبه الازذاثٞبد ٗاىزٜ ٝدت اُ رخزبس ثشنو ٝخذً 

 ( اٗلا :Xأدخبه قٌٞ )

 

 

 

 

 

 

 

 

 

 

 

ٗٝغزَش اىؼَو ثبردبٓ الازذاثٜ  (Add( ٗاىْقش ػيٚ ٍشثغ )Positionأدخبه اىشقٌ فٜ ٍشثغ )

(Y:) 
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 ٍزش  3.25اسرفبع اىطبثق اٗ الاػَذح  ( َٝثو الاسرفبع ىيجْبٝخ اٗ اىَششٗع:Zالازذاثٜ )

 

 

 

 

 

 

 

 

 

 

 

 

 ( اىَ٘خ٘د أعفو اىْبفزح عزْفزر ىل اىشبشخ ثبلإزذاثٞبد اىَذخيخ:Applyاىؼغؾ ػيٚ أٝؼبص )ػْذ 
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( بنظام الوحذات العالمي ACI 318-11تصميم الاعضاء الانشائية الخرسانية )الكود الامريكي  2-1

(SI Units) 

 رظ١ُّ اٌؼّٛد اٌخشعبٟٔ : -9

الاٚرٛدعه سٚثٛد ِغ اٌخظبئض اٌزب١ٌخ وّثبي عٕمَٛ ثزّث١ً اٌؼّٛد اٌخشعبٟٔ فٟ ثشٔبِح 

 رظ١ّّٟ ِزىبًِ :

  

(400x400) mm Dimension Of Column (Cross Section) 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

3.40 m Height of column 

Use ᴓ 25 mm Longitudinal reinforcement (main) 

Use ᴓ 10 mm Tie reinforcement  

500 mm Height of RC beam (hb) 

150 mm RC Slab thickness (hs) 

 

 ٔزٛخٗ ٌٕبفزح اٌجشٔبِح اٌشئ١غ١خ :

 

 

 

 

 

 

 

 

 

 

 

 

 (:New columnثُ ) (RC Element Designٕٔمش ػٍٝ خ١بس )

 

 نيالفصل الثا
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ثُ ٔزٛخٗ ثؼذ الادخبي ٌلأثؼبد  الاػذاداد اٌّذخٍخ لأثؼبد اٌؼّٛد اٌخشعبٟٔ فٟ اٌظٛسح اػلاٖ.لازع وبفخ 

 اٌٝ أدخبي خٛاص اٌخشعبٔخ ٚزذ٠ذ اٌزغ١ٍر اٌّطٍٛثخ:

 ( ػٍٝ اٌّغطشح اٌدبٔج١خ ا١ٌغشٜ ٌزفزر ٌٕب إٌبفزح اٌزب١ٌخ:calculation optionsٔخزبس الاخشاء )

 

 

 

 

 

 

 

 

 

 

 

 

 

الادخال العام لحالة 

 

التعرض للحمل الزلزالً 

 

الغطاء الخرسانً للأعمدة ٌكون 

ملم أذا كان  30أقل قٌمة له 

العمود داخلً لا ٌتعرض 

للظروف الجوٌة والا الاختٌار 

 ملم 40الاخر 

عند اكمالك الاعدادات 

الازمة أضغط على 

  okاٌقونة 
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 ثؼذ٘ب ٠زٛخٗ اٌّغزخذَ اٌٝ ٔبفزح خٛاص اٌخشعبٔخ:

 

 

 

 

 

 

 

 

 

 

 

 

 ٔزٛخٗ ثؼذ٘ب اٌٝ إػذاداد اٌزغ١ٍر اٌطٌٟٛ )اٌشئ١غٟ( 

 

 

 

 

 

 

 

 

 

 

 

 

مقاومة الانضغاط 

 للخرسانة ولأتنسى انك

فً الاعدادات الاولى 

أدخلتها كمقاومة انضغاط 

مقاومة الانضغاط  الاسطوانة.

  ksiللخرسانة بوحدات 

  MPaٌتم تحوٌلها الى 

ب   3.5بضرب القٌمة 

(6.885) 

 المقاس الاقصى للحصى

نوع الركام المستخدم فً 

 خرسانة العمود

fy of steel bar 

reinforcement 

Bar diameter  ᴓ 25 mm 

Type of bar  
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 ثُ اٌٝ زذ٠ذ اٌزغ١ٍر  اٌؼشضٟ :

 

 

 

 

 

 

 

 

 

 

 

 

 saveالا٠ؼبص ) اعزخذاَالاخشٜ ػٓ طش٠ك  ٌلأػّذح٠ّٚىٕه خضْ ٘زٖ الاػذاداد لاعزخذاِٙب اٌّغزمجٍٟ 

asٖع١ؼط١ه ٘زا الاخشاء اٌخضْ ثبعُ عزذخٍٗ ٠ٚظٙش ِغزمجلا فٟ خبٔخ ( اٌّؤشش ػ١ٍٗ فٟ اٌظٛسح اػلا ,

(standard .) .لازع ظٙٛس اثؼبد ٚخٛاص اٌؼّٛد اٌخشعبٟٔ اٌّذخً فٟ ٔبفزٖ ثبلأثؼبد 

 

 

 

 

 

 

 

 

 خ ػٍٝ اٌؼّٛد اٌخشعبٟٔ اٌّغٍر ,ثُ ٔزٛخٗ وخطٛح اخ١شح ٌزغ١ٍظ الازّبي اٌس١خ ٚا١ٌّزخ اٌّزٛلؼ
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 ( اٌّٛخٛدح ػٍٝ اٌّغطشح اٌدبٔج١خ ٌٍشبشخ . loads definitionٔزٛخٗ اٌٝ ا٠مٛٔخ )

 

 

 

 

 

 

 

 

لأخشاء اٌزس١ًٍ   analysis )ثؼذ اوّبي الازّبي ٔزٛخٗ اٌٝ شش٠ظ الادٚاد فٟ اػٍٝ اٌشبشخ ) 

 (:calculation ٚاٌسغبثبد )

 

 

 

 

 

 

 

 

( ع١ظٙش رغ١ٍر اٌؼّٛد اٌّطٍٛة ثشىً ثلاثٟ column reinforcement) ٚػٕذ اعزؼّبي الا٠ؼبص

 الاثؼبد ِغ خذٚي وبًِ ثبٌزغ١ٍر ٚرفظ١ٍٗ.
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 تفصٌل التسلٌح كجدول 

التسلٌح للعمود ثلاثً 

 الابعاد 

أٌعاز اٌضاح 

 تسلٌح العمود 

 مقطع فً العمود  تفصٌل التسلٌح كشكل وطول 
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 calculation٘زا اٌزظ١ُّ ٠ّىٓ اعزخشاج ٔٛرخ زغبث١خ ٌٗ ِزىبٍِخ ثىبفخ الادخبلاد ػٓ طش٠ك الا٠ؼبص )

note.) 

 

 

 

 

 

 

 

 

 

 

 

 

 ٘زٖ اٌسغبثبد عزظٙش ٌذ٠ه ثبٞ ط١غخ رست ٚوبلارٟ:

1 Level: 
 

 Name : Standard Level 

 Reference level : --- 

 Fire rating : 0 (h) 

 Environment class :  mild 
 

Column: Column1 Number: 1 
 

2.1 Material properties: 
 

 Concrete : CONCR_3.5  fc' = 24.10 (MPa) 
Unit weight   : 2407.31 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 (MPa) 

 Transversal reinforcement : Grade 420  fy  = 420.00 (MPa) 
 

2.2 Geometry: 
 
2.2.1 Rectangular 400 x 400 (mm) 
2.2.2 Height: L = 3.40 (m) 
2.2.3 Slab thickness = 0.15 (m) 
2.2.4 Beam height = 0.50 (m) 
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2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 
 

 Calculations according to : ACI 318-11 metric 

 Precast column : no 

 Pre-design : no 

 Slenderness taken into account : yes 

 Ties :to slab    

 Non-sway structure 
 

2.4 Loads: 
 

Case Nature                      Group f N Myu Myl Myi Mzu Mzl  

  (kN) (kN*m) (kN*m) (kN*m) (kN*m) (kN*m) (kN*m) 
 dead load 1                                1.20 100.00 0.00 0.00 0.00 0.00 0.00 0.00 
LL1 live load 1                                1.60 1200.00 50.00 0.00 30.00 50.00 0.00 30.00 

f - load factor 
 

2.5 Calculation results: 
 
 
2.5.1 ULS Analysis 
 

 
 
Design combination:  1.20+1.60LL1 (A) 

0.65 
Internal forces: 
N = 2040.00 (kN) My = 80.00 (kN*m) Mz = 80.00 (kN*m) 
 
Design forces: 
Upper node 
N = 2040.00 (kN) My  = 80.00 (kN*m) Mz = 80.00 (kN*m) 
 
2.5.1.1 Detailed analysis-Direction Y: 
 
  2.5.1.1.1 Critical force 
   
  Pc = 16311.53 (kN) (10-13) 
   k*lu = 2.55 (m) 
   EI = 10746.71 (kN*m2) (10-14) 

    d = 1.00 
    Ec = 24782.74 (MPa) 
    Es = 199948.02 (MPa) 
    Ig = 2133333333 (mm4) 
    Ise = 54611434 (mm4) 
 

2.5.1.1.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 3.40 0.75 2.55 
  k*luy/ry = 22.08 < 34.00 Short column (10-7) 
 

  2.5.1.1.3 Buckling analysis  
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  M1 = 0.00 (kN*m) M2 = 80.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
  M = 80.00 (kN*m) 
  Mc = M = 80.00 (kN*m) 
 
2.5.1.2 Detailed analysis-Direction Z: 
 
  2.5.1.2.1 Critical force 
   
  Pc = 16311.53 (kN) (10-13) 
   k*lu = 2.55 (m) 
   EI = 10746.71 (kN*m2) (10-14) 

    d = 1.00 
    Ec = 24782.74 (MPa) 
    Es = 199948.02 (MPa) 
    Ig = 2133333333 (mm4) 
    Ise = 54611434 (mm4) 
 

      2.5.1.2.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 3.40 0.75 2.55 
  k*luz/rz = 22.08 > 0.00 Slender column    (10-7) 
 

  2.5.1.2.3 Buckling analysis 

   
  M1 = 0.00 (kN*m) M2 = 80.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into account 
  M = 80.00 (kN*m) 
  Mc = M = 80.00 (kN*m) 
 

              2.5.2 Reinforcement: 
 

Ratio: = Asr/Ag = 2.45 % 
 

2.6 Reinforcement: 
 
 Main bars (Grade 420): 

 8 25 l = 3.36 (m) 
 
 Transversal reinforcement (Grade 420): 
 stirrups: 8 10 l = 1.36 (m) 
  8 10 l = 1.06 (m) 

3 Material survey: 
 

 Concrete volume  = 0.46 (m3) 

 Formwork = 4.64 (m2) 
 

 Steel Grade 420 

 Total weight = 115.54 (kG) 

 Density  = 249.01 (kG/m3) 

 Average diameter = 18.7 (mm) 

 Reinforcement survey: 
 
 Diameter Length Weight Number Total 
weight 
  (m) (kG) (No.) (kG) 
 10 1.06 0.65 8 5.23 
 10 1.36 0.84 8 6.69 
                                                                25                  3.36            12.95              8  
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 أرا رّذ ِمبسٔخ ٔزبئح اٌجشٔبِح ِغ اٌسغبثبد ا١ٌذ٠ٚخ ٚزغت اٌىٛد الاِش٠ىٟ عزىْٛ وبلارٟ:

 اٌّؼبدلاد اٌّغزؼٍّخ:

Pu = 0.9*0.8*[0.85*f'c*(Ag – As) + As*fy]  

Pu = 1.2(100)+1.6(1200) = 2040 kN 

Hence ,  f'c = 24.1 MPa     fy =420 MPa  and  Ag =160000 mm
2
 

        3904 mm
2
   or  [7.951 ᴓ 25 mm ]  use 8 ᴓ 25mm  [ok] 

 save Drawing in a Different) ٠ّىٕه زفع اٌّخطظ ٚرس٠ٍٛخ اٌٝ ثشٔبِح الاٚرٛوبد ٌطجبػزٗ .

Format) 
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 ٚع١ظٙش اٌّخطظ ثجشٔبِح الاٚرٛوبد وّب ٠ٍٟ :
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 Design Of RC Beamرظ١ُّ ػزجخ ِغزط١ٍخ :     -0

 ػزجخ خشعب١ٔخ ثبٌخٛاص ٚالاثؼبد اٌزب١ٌخ:

  

(300x600) mm Dimension Of Beam (Cross Section) 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

7.0 m Length of beam (total) 

Use ᴓ 25 mm Longitudinal reinforcement (main) 

Use ᴓ 10 mm Tie reinforcement  

500 mm Side support width [right] 

500 mm Side support width [left] 

 

 

 

 

 

 

 

 (add beam) ؼزجخ ٚرظ١ّّٙب :ٔزٛخخ اٌٝ اٌجشٔبِح ٌزّث١ً اٌ

 

 

 

 

 

 

 

 ع١ظٙش شىً اٌؼزجخ ثلاثٟ الاثؼبد.( ٌىلا إٌبفزر١ٓ Applyػٕذ اٌضغظ ػٍٝ الا٠ؼبص )
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 ٔزٛخٗ لإػذاداد ل١ُ ِمبِٚخ اٌخشعبٔخ ٚخٛاطٙب ٚوزٌه زذ٠ذ اٌزغ١ٍر.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 أعلى هبوط مسموح به

الغطاء الخرسانً 

للحدٌد ٌقاس الى 

 الاتاري
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 أدخبي خٛاص اٌخشعبٔخ:

 

 

 

 

 

 

 

 

 

 

 

 

 

  أدخبي خٛاص زذ٠ذ اٌزغ١ٍر:
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 أدخبي الازّبي:

 

 

 

 

 

 

ػٕذ أخشاء اٌزس١ًٍ ٚاٌزظ١ُّ ٠جٍغٕب اٌجشٔبِح ثبْ ٕ٘بن ِؼ١بس غ١ش وبفٟ ٌزسًّ ل١ُ الازّبي ٚ٘زا الاِش 

ُِٙ ٌٍزأوذ ِٓ وفب٠خ اٌم١ُ اٌّذخٍخ اٚ ِمذاس٘ب. ٕ٘ب ٠جٍغٕب اٌجشٔبِح ثبْ ل١ُ الاثؼبد ٌّمطغ اٌؼزجخ زشج ٚلا 

ٍذ اٌزسز٠ش فبْ اٌجشٔبِح ع١ؼٛع إٌمض فٟ الاثؼبد ثئضبفخ زذ٠ذ ٠ىفٟ ٌزسًّ ػضَٚ الأسٕبء فبرا ردب٘

 رغ١ٍر أضبفٟ ٠ٚؼزجشٖ غ١ش الزظبدٞ ٌٍزظ١ُّ.

 

 

 

 

 

 

 

 

 

 

 

ٍُِ ِثلا أٚ ص٠بدح اٌؼشع ِٓ  222ٍُِ اٌٝ  ٠222ّىٕٕب رلافٟ اٌزسز٠ش ػٓ طش٠ك ص٠بدح ػّك اٌّمطغ ِٓ 

اٌض٠بدح اٌّطٍٛثخ ثبػزجبس ػّك اٌؼزجخ ِسذدح . ٌٚىٕٕب فٟ ٘زا اٌّثبي عٕزدبً٘ ٍُِ  222ٍُِ اٌٝ  222

 ِؼّبس٠ب ٚرؤثش ػٍٝ اسرفبع اٌطبثك ٌٍجٕب٠خ.
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 ٌزٌه ٠ظٙش اٌجشٔبِح ل١ُ اٌزس١ًٍ ٌٍؼضَٚ ٚاٌمض ٚاٌٙجٛط ثبٌزفظ١ً.

 

 

 

 

 

 

 

 

 

 ٠غزخشج اٌجشٔبِح اٌزظ١ُّ ٌسذ٠ذ اٌزغ١ٍر .

 

 

 

 

 

 

 

 

 

 

 

 (     Result          Drawing)ٌٍٚسظٛي ػٍٝ ٌٛزبد اٌزظ١ُّ ٌٍؼزجخ ٔزٛخٗ ٌلإ٠ؼبص 

 



  

)22( 
 

 

 

 

 

 

 

 

 

 

 

 

 

 اٌّثبي اٌزبٌٟ ٌؼزجخ ِغزّشح :

  

(300x600) mm Dimension Of Beam (Cross Section) 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

2.0 m + 4.0 m Length of beam  

Use ᴓ 25 mm Longitudinal reinforcement (main) 

Use ᴓ 10 mm Tie reinforcement  

500 mm Side support width [right] 

500 mm Side support width [left] 
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 اٌزبٌٟ:ٚثٕفظ الازّبي ٌٍّثبي اٌغبثك ٚخٛاص اٌخشعبٔخ ٚاٌسذ٠ذ ٔسظً ػٍٝ اٌزظ١ُّ 

 

 

 

 

 

 

 

 

 

 

ِزش ٌزٌه ٌُ ٠ؼطٟ  2ِزش ٚفٟ ٘زا اٌّثبي  2لازع اٌؼزجخ سلُ ٚازذ وبٔذ فٟ اٌّثبي اٌزٞ عجمٗ ثطٛي 

 رسز٠ش خبص ثؼضَ الأسٕبء لاْ ل١ّخ ػضَ الأسٕبء ألً ٌغجج١ٓ :

 ِزش. 9طٛي اٌؼزجخ وبْ ألً ثّمذاس  -9
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 اٌؼزجخ اٌّغزّشح ٠مً ل١ّخ اٌؼضَ فٟ ِٕزظف اٌؼزجخ. -0

 ٟ٘ ٌٛزبد اٌزظ١ُّ ٌٍؼزجخ اٌّغزّشح.ٚ٘زٖ 
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 (Solid Reinforced Concrete Slabرظ١ُّ عمف خشعبٟٔ طٍذ )  -2

 عمف ١ٌٙىً خشعبٟٔ ِٓ الاػّذح ٚاٌؼزجبد ٌٗ اٌخٛاص اٌزب١ٌخ:

Slab thickness = parameter/180 = [(5.2*4)/180] =0.115 m  use 0.12 m 

  

120 mm Slab Thickness 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

5.2 m Length of beam  

Use ᴓ 25 mm Longitudinal reinforcement (main) 

Use ᴓ 10 mm Tie reinforcement  

400x400 mm Column dimensions (cross section) 

400x500 mm Beam dimensions (cross section) 

Self-weight computed by 

robot  

Dead load [1] 

1.0 kN/m
2 

Dead load [2] 

2.5 kN/m
2
 Live load  
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 (Shell Designٔمَٛ ثزّث١ً إٌّشأ ٚٔسزبج ٕ٘ب اٌزٛخٗ اٌٝ الازذاث١بد ٚاخز١بس )

 

 

 

 

 

 

 

 

 

 

 

 ( عزظٙش شبشخ ِثجذ ف١ٙب الازذاث١بد ٚٔجذأ ثزثج١ذ إٌّشأApply  (ػٕذ اٌضغظ ػٍٝ 

 رثج١ذ الاػّذح اٌخشعب١ٔخ:
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 (  geometry              beam ثؼذ٘ب أدخبي اٌؼزجبد اٌخشعب١ٔخ ِٓ أ٠ؼبص )

 

 

 

 

 

 

 

 

 

 ثؼذ٘ب ٔزٛخٗ ٌشعُ اٌؼزجبد ػٍٝ الازذاث١بد :
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 ( geometry           Floorالاْ ٔثجذ اٌغمف اٌخشعبٟٔ ِٓ ٔفظ الا٠ؼبص )
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 ٔثجذ اٌغمف ػٍٝ الازذاث١بد :

 

 

 

 

 

 

 

 

 

 رثج١ذ اٌّغبٔذ رسذ الاػّذح.

 

 

 

 

 

 

 

 

 

 

 ٚثؼذ٘ب أدخبي الازّبي ػٍٝ إٌّشأ.

 ( ٔذخً أٔٛاع الازّبي اٌّزٛفشح ٌذ٠ٕب:loads typeِٓ لبئّخ )
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 ( live loadالحمل الحً )
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dead load =1.5 kN/mاٌسًّ ا١ٌّذ )
2

) 

 

 

 

 

 

 

 

 

 

 

 

  (  loads combinationٔزٛخٗ اٌٝ )  رىج١ش الازّبيلإضبفخ ِؼبِلاد 

 

 

 

 

 

 

 

 

 

 

ِغ  ( ع١ز١ر ٌه أدخبي ِؼبِلاد رىج١ش الازّبي ثبٌشىً اٌّزٛافكManual Combinationsالا٠ؼبص )

 اٌىٛد اٌّغزخذَ ِٓ لجٍه.
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 ٌزٌه عزظٙش ٘زٖ الازّبي ثم١ُ ِضشٚثخ ثّؼبِلارٙب.

 

 

 

 

 

 

 

 

 

 

ٔبِح ػٓ ٚخٛد ( ٚػٕذ٘ب ع١خجشٔب اٌجشCalculationٚثؼذ٘ب ٔزٛخٗ اٌٝ اٌزس١ًٍ ػٓ طش٠ك الا٠ؼبص )

 الاخطبء ٚاٌزسز٠شاد.
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 ( Results          Stressاٌزس١ًٍ ثٕدبذ . ) ٔز٘ت لاعزخشاج إٌزبئح ثؼذِب اوٍّٕب

 

 

 

 

 

 

ٚ٘ٛ اخٙبد ِمجٛي ِّب   2فٟ اٌؼضٛ الأشبئٟ ٚ٘ٛ سلُ  ي١ِىب ثبعىب 99.22لازع أْ اوجش اخٙبد ل١ّزٗ 

  ٠ٛضر ثبْ إٌّشأ ِغزٛفٟ ششٚط الاِبْ اٌّطٍٛثخ.

 ٔغزخشج ِؼ١بس أخش ٚ٘ٛ الاصازبد ثبلاردب٘بد اٌذ٠ىبسر١خ اٌّؼزّذح. 

(Results          Displacements  ) 
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 الاصازبد ٚصٚا٠ب اٌذٚساْ فٟ اٌؼمذ ِمجٌٛخ وزٌه.

( ػٕذ٘ب عزظٙش اٌشبشخ  Results          Mapsلإ٠ضبذ إٌزبئح ثشىً ِفظً ٔزٛخٗ اٌٝ الا٠ؼبص )

 اٌزب١ٌخ:

 

 

 

 

 

 

 

 

 

 الاصازبد ثشىً سعُ وٕزٛسٞ ٍِْٛ.٠ّىٕٕب اخز١بس اٞ ا٠ؼبص ٌزج١بْ رٛص٠غ اٌؼضَٚ اٚ الاخٙبداد اٚ 
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الاْ رٛخٗ ٌزظ١ُّ الاػضبء الأشبئ١خ ثشىً ِفظً ٚرس٠ًٛ اٌٝ اٌزظ١ُّ اٌٝ ٌٛزبد أشبئ١خ ٠ّىٓ 

 اعزخذاِٙب فٟ اٌزٕف١ز الأشبئٟ.

( فٟ شش٠ظ الادٚاد , ػٓ طش٠ك إٌمش ػٍٝ اٌؼضٛ الأشبئٟ اٌّشاد رظ١ّّٗ ٚاخز١بس   designالا٠ؼبص )

 ( design          provided reinforcement of RC element الا٠ؼبص )
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 .فٟ اٌظٛسح اػلاٖ رُ اخز١بس اٌؼزجخ اٌخشعب١ٔخ اٌّٛضسخ ثبٌٍْٛ الاصسق

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 اٌؼزجخ اٌخشعب١ٔخ خب٘ضح لإدخبي خٛاص اٌسذ٠ذ ٚاٌخشعبٔخ اٌّطٍٛثخ.ٚعزظٙش ٌه ٔبفزٖ ثزفبط١ً 
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 إػذاداد  رغ١ٍر اٌؼزجخ وبلارٟ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 إػذاداد خٛاص اٌخشعبٔخ ٚزذ٠ذ ٌٍزغ١ٍر.
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اٌّطٍٛة ٌٍؼزجخ اٌخشعب١ٔخ ( ٚع١ظٙش اٌزغ١ٍر start calculationثؼذ٘ب ٔمَٛ ثبٌزظ١ُّ ِٓ الا٠ؼبص )

 ثشىً ِفظً وبلارٟ:
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 ٚاعزخشاج اٌٍٛزبد اٌسغبث١خ ٌزظ١ُّ اٌؼزجخ اٌخشعب١ٔخ اٌّغٍسخ.
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 ٔزٛخٗ ٌزظ١ُّ اٌؼّٛد اٌخشعبٟٔ, ٚثٕفظ الاخشاءاد اٌغبثمخ ٚثبٌخطٛاد اٌّؼزّذح.

 

 

 

 

 

 

 

 

 

 

 إٌزبئح اٌسغبث١خ ٌٍؼّٛد 

 

 

 

 

 

 

 

 

 

 

 ٚاٌزغ١ٍر ٌٍؼّٛد ع١ىْٛ ثبٌشىً اٌزبٌٟ:
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 ٚاٌّخططبد الأشبئ١خ ٌٍؼّٛد اٌخشعبٟٔ ٟ٘:

 

 

 

 

 

 

 

 

 

 

 

 ٔزٛخٗ الاْ ٌزظ١ُّ اٌغمف اٌخشعبٟٔ ٌٍّٕشأ.

 أمش ػٍٝ اٌغمف فٟ اٌجشٔبِح ززٝ ٠زغ١ش ٌٛٔٗ اٌٝ الاصسق ٌٍزؼج١ش ػٓ اخز١بس اٌؼضٛ الأشبئٟ.
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اٌزظ١ُّ اٌغبثمخ ِغ الادخبلاد اٌّشغٛثخ ٌه وّظُّ , اِب ارا وٕذ ِذلمب ٌزظ١ُّ فؼ١ٍه أػذ ِشازً 

 اػزّبد اٌخٛاص اٌّؼزّذح فٟ اٌّخططبد ٌٍّٕشأ.
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( ٍُِ  902اٌظٛسح فٟ اػلاٖ رّثً اثؼبد اٌغمف اٌخشعبٟٔ ثبٌخٛاص اٌّذخٍخ ٟٚ٘ اثؼبد اٌغمف ٚعّىٗ )

ٍُِ ٌٍمض١ت اٌّسضص اٌٛازذ  92( ِجىب ثبعىبي ٚاعزخذاَ رغ١ٍر ثمطش 02.9ِٚمبِٚخ أضغبط ٌٍخشعبٔخ )

 غُ ٌىً ِزش طٛي. 202ثىزٍخ رظً 
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 ٕٚ٘ب رُ اوّبي اٌؼًّ ثٙزا اٌّثبي.

اٌّٛضسخ فٟ اٌظٛسح ٚاٌخظبئض  ثبلأثؼبد (Ribbed Slabِثبي خبص ثزظ١ُّ عمف خشعبٟٔ )

 اٌّٛضسخ فٟ اٌدذٚي أدٔبٖ:

  

120 mm Slab Thickness 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

48.0 m
2
 Area of slab  [8.0*6.0] m 

Use ᴓ 13 mm  Longitudinal reinforcement (main) 

Use ᴓ 10 mm Stirrups reinforcement  

400x400 mm Column dimensions (cross section) 

900x250 mm Beam dimensions (cross section) 

Self-weight computed by 

robot  

Dead load [1] 

1.0 kN/m
2 

Dead load [2] 

2.5 kN/m
2
 Live load  
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ثؼذ رّث١ً الاثؼبد ٚاٌّسبٚس زغت اٌطشق اٌّغزخذِخ فٟ اٌّثبي اٌغبثك ٠ىْٛ شىً الاخشاج ٌٍشبشخ 

 ثبٌشىً اٌزبٌٟ:

 

 

 

 

 

 

 

 

 

 

( one side bidirectional ribs( ٚاخز١بس ) orthotropic( ثُ الا٠ؼبص )floorأعزخذَ الا٠ؼبص )

 عزظٙش ٌه ِشثغ اٌّؼط١بد الارٟ:
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 زذٚد اٌغمف ػٍٝ إٌّشأ . ٠ٚزُ ادخبي
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ٔمَٛ ثزغ١ٍظ الازّبي ٚاخشاء ػًّ ِؼبِلاد اٌزىج١ش ٌلأزّبي زغت اٌىٛد الاِش٠ىٟ وّب عجك فٟ ششذ 

 اٌّثبي اٌغبثك ٚاٌزس١ًٍ اٌىبًِ لاعزخشاج إٌزبئح.

 

 

 

 

 

 

 

 

 

 

  

 ٔزٛخٗ اٌٝ رظ١ُّ اٌغمف اٌخشعبٟٔ اٌّغٍر.
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 اِب رظ١ُّ اٌدغٛس اٌّزمبطؼخ رسذ اٌغمف عزىْٛ.

 

 

 

 

 

 

 

 

 

 

 

Top reinforcement for one rib = 2ᴓ 10 mm 

Bottom reinforcement for one rib = 2ᴓ 16 mm 

Stirrup of ribs = ᴓ 8 @ 220 mm c/c 

 (Isolated And Combined Footingsرظ١ُّ الاعظ إٌّفشدح ٚاٌّشزشوخ  ) 9-2

٠ز١ّض ثشٔبِح الاٚرٛدعه سٚثٛد ثمبث١ٍزٗ ػٍٝ رّث١ً الاعظ ِغ إٌّشأ وٛزذح ِزىبٍِخ ٠ٚزُ ٔمً الازّبي 

ٌٍّٕشأ اٌٝ الاعظ ٠ٚزُ ل١بط اٌٙجٛط اٌزفبضٍٟ ٚاٌٙجٛط اٌىٍٟ ف١ٙب ٚوزٌه رظ١ّّٙب وؼضٛ أشبئٟ . ٌزٌه 

 ساج اعبط خشعبٟٔ رسذ الاػّذح ٚاخشاء اٌزس١ًٍ ٚاٌزظ١ُّ ٌٙب.عٕؼزّذ ػٍٝ ازذ الاِثٍخ اٌغبثمخ لأد

  

400 mm Footing Thickness 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

4.0 m
2
 Area of single footing  [2.0*2.0] m 

Use ᴓ 16 mm  Longitudinal reinforcement (main) 

Use ᴓ 10 mm Stirrups reinforcement  

400x400 mm Column dimensions (cross section) 

900x250 mm Beam dimensions (cross section) 

120  

100  

250  
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Self-weight computed by 

robot  

Dead load [1] 

1.0 kN/m
2 

Dead load [2] 

2.5 kN/m
2
 Live load  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ِٓ شش٠ظ الازذاث١بد اعفً اٌشبشخ ٚاخز١بس اٌّغزٜٛ   XYعٕمَٛ ثزّث١ً الاعظ , اٚلا ٔزٛخٗ ٌلإزذاثٟ 

 ( ٚٔشعُ الاعظ وبلارٟ: Rectangular ( ثُ اخز١بس الا٠ؼبص )2.2)
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 ٔزٛخٗ لاخز١بس خٛاص الاعبط ٚشىً رفبط١ٍٗ ػٓ طش٠ك الا٠ؼبص 

(   new thickness             FE Thickness)   :وّب رلازع فٟ اٌظٛسح اٌزب١ٌخ 

  

 

 

 

 

 

 

 

 

 

 

التربة اسفل الاساس وٌقوم لأدراج خواص 

البرنامج بحساب كافة خواص التربة 

 المدخلة

لأدراج معاملات نوعٌة 

 التربة
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 ( عزظٙش إٌبفزح اٌزب١ٌخ :   elastic foundation coefficientsٚػٕذ أعزخذاَ الا٠ؼبص )

 

 

 

 

 

 

 

 

 

 

 

 

( ٚاٌزٟ رىْٛ ل١ُّٙ ِغب٠ٚخ رمش٠جب اٌٝ kx , kyثؼذ٘ب ٠زُ ادخبي اٌّؼب١ٍِٓ ٌلأعٕبد اٌدبٔجٟ ٌٍزشثخ ُٚ٘ )

(2.2  ِٓkz :) 

 

 

 

 

 

 

 

 

 

 

ٌتم حسابها من البرنامج عند ادخالك نوعٌة 

 التربة والاساس 

 ٌتم حسابها من المستخدم للبرنامج 
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 ػٕذ٘ب عزظٙش ٌذ٠ه ٔبفزح ٚلذ اض١ف خٛاص اعبعه اٌّذخً .

 

 

 

 

 

 

 

 

 ( ٚعزظٙش إٌبفزح اٌزب١ٌخ:panelآٌ ٔزٛخٗ اٌٝ الا٠ؼبص )

 

 

 

 

 

 

 

 

 

 

 

 

 

 اٌخٛاص اٌّطٍٛثخ. بٚلُ ثبٌٕمش ػٍٝ الاعظ فٟ شبشخ اٌجشٔبِح لا ػطبء٘
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 لازع اسرجبط الاعظ ثبٌّٕشأ ٚزغت اٌظٛسح اٌزب١ٌخ:

 

 

 

 

 

 

 

 

 

 

 ٚالاْ ٔمَٛ ثبٌزس١ًٍ ٚثٕفظ خطٛاد الاِثٍخ اٌغبثمخ ٌٍّٕشأ.
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 (map              soil reactionٌّلازظخ اٌضغظ ػٍٝ الاعظ ٔغزخذَ الا٠ؼبص )

 

 

 

 

 

 

 

 

 

 ١ِىب ثبعىبي ( ٚ٘ٛ اخٙبد ِمجٛي خذا. 2.29ٔلازع اْ اػٍٝ ضغظ ػٍٝ الاعظ ِمذاسٖ )

 ٠serviceدت اعزخذاَ ) – (.displacement  z-dirالا٠ؼبص )ٚٔم١ظ اٌٙجٛط فٟ الاعظ ػٓ طش٠ك 

load combinations  فٟ ا٠دبد اٌضغظ ٚاٌٙجٛط فٟ الاعظ أٞ ثّؼبِلاد رىج١ش ٌلأزّبي ِغب٠ٚخ )

 (.9.2اٌٝ )
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ٍُِ ٚ٘ٛ ِمجٛي خذا ٚاٌٙجٛط  0-ٔلازع ثبْ اػٍٝ ٘جٛط ٘ٛ فٟ سوٓ لبػذح الاعبط اٌٛازذ ِٚمذاسٖ 

 ٌد١ّغ الاعظ ف١ٍظ ٕ٘بن ٘جٛط رفبضٍٟ ٠غجت رشممبد فٟ اٌدذساْ ٌٍّٕشأ.ِزغبٚٞ 

 ثؼذ الاطّئٕبْ ٌثجبد الاعظ ٔزٛخٗ ٌزظ١ّّٙب .

 

 

 

 

 

 

 

 

 

 

 

 ٚٔغزّش ثجبلٟ اٌخظبئض الاخشٜ ٚزغت ِب رُ رٛض١سٗ فٟ الاِثٍخ اٌغبثمخ.

 

 

 

 

 

 

 

 

 

 ٌٚٛزبد اٌزظ١ُّ ٟ٘ :
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Bottom reinforcement [ ᴓ16@250 mm – in X dir.] 

 [ ᴓ16@380 mm – in Y dir.] 
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Top reinforcement [ ᴓ16@250 mm – in X dir.] 

                               [ ᴓ16@380 mm – in Y dir.] 

 اعزخشاج إٌٛرخ اٌسغبث١خ ٌلأعظ:

1. Slab: Plate18 – RC FOOTING 

 

1.1. Reinforcement: 
  

 Type : RC shell 

 Main reinforcement direction : 0° 

 Main reinforcement grade : ; Characteristic strength = 460.00 MPa 

 Bar diameters bottom   d1 = 12 (mm) d2 = 12 (mm) 
 top  d1 = 12 (mm) d2 = 12 (mm) 

 Cover bottom c1 = 30 (mm) 
  top c2 = 30 (mm) 

 
1.2. Concrete 
 

 Class : CONCR_3.5; Characteristic strength = 24.10 MPa 

 Density : 2407.24 (kG/m3) 
 

1.3. Hypothesis 
 

 Calculations according to  : ACI 318-11 

 Method of reinforcement area calculations  : analytical 

 Allowable deflection  : 30 (mm) 

 Verification of punching  : no 

 Calculation type  : bending + 
compression/tension 

 

1.4. Slab geometry 
 
Thickness 0.40 (m) 
 
Contour: 
 edge beginning end length 
  x1 y1 x2 y2  (m) 
 1 0.00 2.00 2.00 2.00 2.00 
 2 2.00 2.00 2.00 0.00 2.00 
 3 2.00 0.00 0.00 0.00 2.00 
 4 0.00 0.00 0.00 2.00 2.00 
 
Support: 
 n° Name dimensions coordinates edge 
   (m) x y 
 * - head present 

 
 

1.5. Calculation results: 
 

 
1.5.1. Maximum moments + reinforcement for bending, compression/tension 
 
  Ax(+) Ax(-) Ay(+)

 Ay(-) 
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 Provided reinforcement (mm2/m): 
  529 529 529 529 
 Modified required reinforcement (mm2/m): 
  520 520 520 520 
 Original required reinforcement (mm2/m): 
  520 520 520 520 
 Coordinates (m): 
  1.00;1.00 0.00;1.00 0.00;1.00

 1.00;2.00 
 
1.5.2. Maximum moments + reinforcement for bending, compression/tension 
 
  Ax(+) Ax(-) Ay(+)

 Ay(-) 
 
 Symbol: required area/provided area 
 Ax(+) (mm2/m) 520/529 520/529 520/529

 520/529 
 Ax(-) (mm2/m) 520/529 520/529 520/529

 520/529 
 Ay(+) (mm2/m) 520/529 520/529 520/529

 520/529 
 Ay(-) (mm2/m) 520/529 520/529 520/529

 520/529 
 
 Coordinates (m) 1.00;1.00 0.00;1.00 0.00;1.00

 1.00;2.00 
 Coordinates* (m) 0.00;0.00;0.00 -1.00;0.00;0.00 -1.00;0.00;0.00

 0.00;1.00;0.00 
  * - Coordinates in the structure global coordinate system 
 

 
1.5.4. Deflection 
|f(+)| = 0 (mm) <= fdop(+) = 30 (mm) 
|f(-)| = 0 (mm) <= fdop(-) = 30 (mm) 
 
 

2. Loads: 
 
Case Type List Value  
1 self-weight  14to18     PZ Negative             
2 (FE) uniform  14     PZ=-1.50(kN/m2)             
3 (FE) uniform  14     PZ=-2.50(kN/m2)             
 
Combination/Component Definition 
ULS/4 (1+2)*1.20+3*1.60 
 

3. Results - detailing 
 
List of solutions: 
Reinforcement: bars 
Solution no. Reinforcement range Total weight 
 Diameter / Weight (kG) 
1 - 66.48 
 
Results for the solution no. 1 
Reinforcement zones 
 
Bottom reinforcement 
Name coordinates Provided reinforcement At Ar 

 x1 y1 x2 y2 (mm) / (mm)
 (mm2/m) (mm2/m) 
1/1-  Ax Main 0.00 0.00 2.00 2.00 16.0 / 380 520   < 529 



  

)22( 
 

1/2-  Ay Perpendicular 0.00 0.00 2.00 2.00 16.0 / 380 520   < 529 
 
Top reinforcement 
Name coordinates Provided reinforcement At Ar 

 x1 y1 x2 y2  (mm) / (mm)
 (mm2/m) (mm2/m) 
1/1+  Ax Main 0.00 0.00 2.00 2.00 16.0 / 380 520   < 529 
1/2+  Ay Perpendicular 0.00 0.00 2.00 2.00 16.0 / 380 520   < 529 
 
 

4. Material survey 
 

 Concrete volume = 1.60 (m3) 

 Formwork = 4.00 (m2) 

 Slab circumference = 8.00 (m) 

 Area of openings = 0.00 (m2) 
 
 

 Steel  

 Total weight  = 73.51 (kG) 

 Density  = 45.95 (kG/m3) 

 Average diameter  = 16.0 (mm) 

 Survey according to diameters: 
 
 Diameter Length Number: 
  (m)  
 16 1.94 24 
 
 
 

 اٌّثبي.ٕٚ٘ب رُ اعزىّبي 
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ٍيٌ  400نٔ ٍخش ٗعَ(  4* 2( بأبعاد ) Combined Footingاىَثاه اىخاىٜ ىخظٌَٞ أعاط ٍشخشك )

 ٍِ اىخشعاّت اىَغيحت ىٔ اىخ٘اص اىخاىٞت:

  

(400x400) mm Dimension Of Column (Cross Section) 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

3.40 m Height of column 

Use ᴓ 16 mm Longitudinal reinforcement (main) 

Use ᴓ 10 mm Tie reinforcement  

500 mm Height of RC beam (hb) 

200 mm RC Slab thickness (hs) 

 

  

4.8 kN/m
2 

Live Loads  

1.8 kN/m
2
 Dead loads on Slab 

12 kN/m Dead loads on Beams (wall weight) 

(1.0)*[LL+DL1+DL2+DL3+DLSELF] Service load comb.  

 

 

 

 

 

 

 

 

 

 

 

 ّقً٘ بعَيٞت اىخحيٞو ٗاىخظٌَٞ ىيَْشأ.

 ححَو الاعظ.( ىبٞاُ قابيٞت Soil reactionٗبعذٕا اخخٞاس ّخٞدت )
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طِ  15ٍٞنا باعناه( اٛ بحذٗد   155ّلاحظ اُ اىضغظ عاىٜ عيٚ بعض الاعظ ٝظو اىٚ )

ً/
2
 بإحذٙىزىل ٝنُ٘ الاخشاء ٍِ اىَظٌَ أُ ٝقً٘  ىلأعظٕٗزا اىضغظ ٍقيق سبَا ٝغبب ّضٗه حفاضيٜ  

 اىخٞاساث اىخاىٞت:

 صٝادة ابعاد الاعظ . -1

)صٝادة طبقاث اىحظٚ اىخابظ ححج الاعاط اٗ طبقت ٍِ  اىخشبت ححج الاعظ.ححغِٞ طبقاث  -2

 اىحدش اىَنغش ارا ماّج غٞش ٍنيفت(.

ىٞشبظ بِٞ الاعظ فٖ٘ ٝغإٌ فٜ ششامت اىخحَٞو ٗمزىل ٝذعٌ  (strap beamsاعخخذاً ) -3

 اىدذساُ اىطاب٘قٞت اىخٜ عخَذ ف٘قٔ.

 

 

 

 

 

 

 

 

 

 

 ٍيٌ (. 30)أقو ٍِ  تٍيٌ حقشٝبا ٕٗ٘ ضَِ اىحذٗد اىَقب٘ى 10اىٚ اىٖب٘ط ىلأعاط اى٘عطٜ اىَْفشد ٝظو 

 ىْقٌ بخظٌَٞ الاعاط اىَشخشك.

 ّقً٘ باخخٞاس الاعاط ّٗخ٘خٔ اىٚ الاٝعاص 

( (provided reinforcement of RC Element 

 ٗبعذٕا ٝخٌ ادخاه مافت اىخظائض ىلأعاط اىَشخشك.
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 ٗى٘حاث اىخظٌَٞ ٕٜ :
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( ٗحغب اىظ٘سة اىخاىٞت اىخٜ حح٘ٛ Raft Foundationّخ٘خٔ ىخظٌَٞ ٍثاه لأعاط حظٞشٛ )

 ىيَْشأ اىخشعاّٜ اىٖٞنيٜ اىعْاطش ٗاىخظائض الاّشائٞت

 ( ٍخش ىلأعاط .0.4*12* 10بْاٝت ٕٞنيٞت ٍِ أسبعت ط٘ابق ٍع اعاط حظٞشٛ بأبعاد )

  

(400x400) mm Dimension Of Column (Cross Section) 

24.1 MPa Ultimate compressive strength of 

concrete f'c 

420 MPa Yield strength of bar reinforcement fy 

3.40 m Height of column 

Use ᴓ 25 mm both way Longitudinal reinforcement (main) 

Use ᴓ 10 mm Tie reinforcement  

500 mm Height of RC beam (hb) 

150 mm RC Slab thickness (hs) 

 

 اىبْاٝت اىٖٞنيٞت ٍع اىخحَٞو ٍخ٘فشة فٜ اىظ٘سة ادّآ:
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 ّقً٘ بخحيٞو اىبْاٝت ٗاعخخشاج اىْخائح اىخاطت بالأعاط اىحظٞشٛ.

 الاخٖاداث اىقظ٘ٙ:

 

 

 

 

 

 الاصاحاث اىقظ٘ٙ:
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 اىحظٞشٛ ٕٜ:ى٘حاث اىخظٌَٞ ىلأعاط 

 

 

 

 

 

 

 

 

 

 

 

 

Bottom Reinforcement [ᴓ 25 @ 190 mm] – X dir. 

                                      [ᴓ 25 @ 240 mm] – Y dir. 
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Top Reinforcement [ᴓ 25 @ 400 mm] – X dir. 

                                [ᴓ 25 @ 450 mm] – Y dir. 

 اىَثاه .اّخٖٚ  
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 انًُشبءآث انحذيذيت    3-1

ٟ٘ أٔظّش حٌزٕخء حٌّظـخٔغش ٚحٌّٛكذس حٌخٛحص ٚحٌّمخِٚش ٚحٌظٟ طؼُ حٌٕغزش حلألً ِٓ طذخً حلإٔغخْ 

حلإدحسس حٌّغظذحِش ٌلإٔشخء ػٍٝ ٚطٛفش اِىخ١ٔش حلإٔظخؽ حٌخخٌٟ ِٓ حلأخطخء ٚحٌخغخثش. وّخ ٚطٛفش اِىخ١ٔش 

٠َٛ فٟ حٌغٕش ٚفٟ ؿ١ّغ حٌظشٚف حٌـ٠ٛش رخلإػخفش اٌٝ اِىخ١ٔش حلإٔظخؽ حٌـخف ٚرٚ حٌّذس  365ِذحس 

ٚطلمك ؽش٠مش حٌغٍٛٔش ٌؼٕخطش حٌٕظخَ كّخ٠ش ػذ حٌظآوً طذَٚ ؽٛحي  .حٌمظ١شس فٟ حٌّظٕغ ٚفٟ حٌغخكش

ٚحٌّشٚٔش ٚحلأٔخلش. ٠ٚلمك حٌٕظخَ حٌخخٌٟ  حلاخظ١خس١ٔش حٌؼّش. ٚطلمك حٌخ١خسحص حٌّظؼذدس فٟ حٌظظ١ُّ اِىخ

 .وخِلاً ٚطخف١خً ٌٍّىخْ ٌٍّغظخذ١ِٓ حعظخذحِخِٓ حلأػّذس ٚحٌؼٛحسع فٟ حٌذحخً 

ٚفٟ ٔفظ حٌٛلض ٚلأْ عّه حٌـذسحْ رٚ ِمخ١٠ظ ِؼ١ٕش رخٌٕظش ٌلأٔظّش حٌظم١ٍذ٠ش، ٠لمك ٘زح حٌٕظخَ طٛف١شحً 

%. ٠ٚظّظغ ٘زح حٌٕظخَ 10-7حٌّغخكش حٌّغظخذِش فٟ حٌذحخً رٕغزش  فٟ طغ١ٍف حٌٛحؿٙش حٌخخسؿ١ش ٠ٚض٠ذ ِٓ

 .رىظٍش ألً ِمخسٔش رؤٔظّش حٌزٕخء حلأخشٜ. ٠ٚلمك ٘زح ٌٍٕظخَ ِمخِٚش ػخ١ٌش ٌٍضلاصي

اْ اِىخ١ٔش حٌظشو١ذ حٌغش٠غ ٚحٌغًٙ ٠ـؼً ِٓ ِذس حٌزٕخء لظ١شس. ٚ٘ىزح ٠مًٍ ٘زح ِٓ حٌظىخ١ٌف حٌغ١ش 

ٌّغظمزً فٟ حٌغخكش. ٠ٚظّظغ حٌٕظخَ رب٠ـخر١ش حٌلخؿش اٌٝ ػّخٌش ل١ٍٍش ٚأـخص حٌظٟ لذ طلذع فٟ ح حٌّزخششس

١ٌغض ِؼً حٌزٕٝ حٌـخ٘ضس حٌّئلظش ٚطظّظغ رؼّش ؽ٠ًٛ  دحث١ّٗحٌؼًّ خلاي ِذس لظ١شس. ٟٚ٘ أٔظّش 

 .ِٚمخ١٠ظ سحكش ػخ١ٌش

حٌظٛطً ا١ٌٗ ٚر١ٓ ػٕذِخ ٠ٕظٟٙ حٌزٕخء ٌٓ ٠ىْٛ ٕ٘خن حٞ فشق ر١ٓ حٌّظٙش حٌذحخٍٟ ٚحٌخخسؿٟ حٌزٞ طُ 

حٌّظٙش حٌظم١ٍذٞ. ٠ٚظُ طٕف١ز حٌٕظخَ طلض ع١طشس حٌّٕٙذع١ٓ ٚحٌّؼّخس٠ٓ ِٓ رٚٞ حٌخزشس ٠ٚظُ حٌم١خَ 

 .رخلإٔظخؽ فٟ حٌّظٕغ ٚحٌغخكش ِٓ لزً حٌؼّخي حٌّذسر١ٓ

 حٌمشحسحص حٌّظؼٍمش حطخخر٠ٚلاثُ حٌٕظخَ ؿ١ّغ حٌّٛحطفخص حٌٛؽ١ٕش ٚحٌؼخ١ٌّش فٟ حٌظظ١ُّ ٚحلإٔظخؽ. ٠ٚظُ 

رخٌظؤع١غخص حٌىٙشرخث١ش ٚح١ٌّىخ١ٔى١ش فٟ ٔظخَ حٌزٕخء حٌفٛلارٞ خلاي ِشكٍش حٌظظ١ُّ. ٠ٚظُ طؼ١١ٓ ِشزىخص 

حٌـذسحْ ٚأِخوٓ حٌؼمٛد فٟ ػٛحسع حلأسػ١ش ٚحٌظٟ عظّش ِٕٙخ حٌظؤع١غخص لزً حٌم١خَ رخلإٔظخؽ ٠ٚظُ فظق 

ٌظىغ١ش ٚحٌظذ ٚحٌظؼ١ّش ػٕذِخ ٠ٍضَ ٘زٖ حٌؼمٛد أػٕخء حلإٔظخؽ. ١ٌٚغض ٕ٘خن حٌلخؿش اٌٝ حٌم١خَ رؼ١ٍّخص ح

وّخ ٘ٛ حٌلخي فٟ حلأٔظّش حٌظم١ٍذ٠ش. ٚ٘زح ٠مٟ حٌّمخٚي خلاي ِشكٍش حٌزٕخء ٚحٌّغظخذَ خلاي ِشكٍش 

ِٓ حٌظىخ١ٌف حلإػخف١ش. ٠ٚٛفش حٌٕظخَ اِىخ١ٔش ف١ض٠ٌٛٛؿ١ش رٕخء ػخ١ٌش ٌٍّغظخذَ. )٠ٛفش حٌٕظخَ  حلاعظخذحَ

ـزغ١ش ٚحٌظغ١ٍفخص رحص حلأعخط حلإعّٕظٟ. ٠ٚظُ طظ١ُّ حٌؼضي حٌٛلخ٠ش ِٓ حٌلشحثك رفؼً حلأٌٛحف حٌ

حٌّٛحد حٌّٕخعزش. ٚرفؼً ٘زح  حخظ١خسحٌلشحسٞ ٚفك حٌظشٚف حٌّٕخخ١ش ٌىً ِٕطمش ٠ٚظُ ططز١مٗ ِٓ خلاي 

فبْ فخػ١ٍش حٌؼضي حٌلشحسٞ ٌٍٕظخَ ػخ١ٌش أ٠ؼخً. ٚطمَٛ ػٕخطش حٌزٕخء حٌّىٛٔش ٌٍٕظخَ رظٛف١ش حٌؼضي حٌظٛطٟ 

ً حٌلاصَ أ٠ؼ  .خ
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 أِخ حٌّمخ١٠ظ حٌّظؼٍمش رخظخثض حٌّٛحد فؤٔٙخ طؼظّذ ػٍٝ حٌىٛدحص حٌؼخ١ٌّش حٌظخ١ٌش حلاوؼش شٙشس:

 ِٛحطفخص AISI (2001): ِٛحطفخص شّخي أِش٠ىخ حٌخخطش رظظ١ُّ حٌظشى١ً حٌزخسد ٌؼٕخطش حٌزٕخء حٌفٛلار٠ش. (ASD & 

LRFD) 

  AISI٠ذٚٞ: طظ١ُّ فٛلار حٌظشى١ً حٌزخسد. 

 93-7 ASCE  حٌم١ّش حٌظغشٜ ٌلًّ حٌظظ١ُّ ٌٍزٕخ٠خص ٚحٌزٕٝ حلأخشٜ -حٌّذ١١ٔٓ ٌٍّٕٙذع١ٓحٌـّؼ١ش حلأِش٠ى١ش 

  ِٛحطفخص حخظزخسؽشق a07-119EASTM كشحثك أشخء حٌّزخٟٔ ٚحٌّٛحد رخخظزخسحصحٌخخطش. 

 5-5990 BS (1998): َف رحص حٌظشى١ً حٌزخسدحٌؼّشحٟٔ ٌٍفٛلار فٟ حٌّزخٟٔ. سِض ططز١ك طظ١ُّ ِمخؽغ حٌؼ١خس حٌخف١ حلاعظخذح 

 6-5990 BS (1995):  َحٌؼّشحٟٔ ٌٍفٛلار فٟ حٌّزخٟٔ. سِض ططز١ك طظ١ُّ ِمخؽغ حٌؼ١خس حٌخف١ف حٌّؼٍؼش رؤٌٛحف  حلاعظخذح

 حٌفٛلار

 8-5990 BS (2003):  َحٌؼّشحٟٔ ٌٍفٛلار فٟ حٌّزخٟٔ. سِض ططز١ك طظ١ُّ ِمخِٚش حٌلش٠ك حلاعظخذح 

 9-5990 BS (1994):  ٌَؼّشحٟٔ ٌٍفٛلار فٟ حٌّزخٟٔ. سِض ططز١ك طظ١ُّ ح١ٌٙىً حٌّش٘كح حلاعظخذح 

 3-1-1993 ENTS ( ٟلٛحػذ حٌظـ١ٙض ٌٍؼٕخطش  –: حٌمٛحػذ حٌؼخِش 3-1حٌمغُ سلُ  -طظ١ُّ حٌزٕٝ حٌفٛلار٠ش -3حٌشِض حلأٚسٚر

 (ٚحلأٌٛحف رحص حٌظشى١ً حٌزخسد

 498 TS ٍّٗأرؼخد حٌزٕخء حٌفٛلارٞ ٚك 

 648 TSٛلارٞ ٚلٛحػذ حٌظش١١ذكغخرخص حٌزٕخء حٌف 

 11372 TS لٛحػذ كغخرخص حٌؼ١خس حٌخف١ف ٌٍظشى١ً حٌزخسد 

 حٌشِض حٌظشوٟ حٌٕخشت ػٓ حٌضلاصي (DBYBHY) (2007)  02ِٛحطفخص ِم١خط-M123A/123 AASTM حٌخخص رطلاء

 حٌضٔه )غٍٛٔش حٌظذ حٌلخس( أٚ حٌلذ٠ذ ِٕٚظـخص حٌفٛلار

  07ِٛحطفخص ِم١خط-M653A/653AASTMحٌفٛلار ٚؽلاء حٌضٔه )حٌّغٍٛٔش( ٚؽلاء عزخثه حٌلذ٠ذ رخٌضٔه  حٌخخص رؤٌٛحف

 )حٌغٍٛٔش( رٛحعطش ػ١ٍّش حٌظذ حٌلخس

  1996ِٛحطفخص ِم١خط-M653A/653AASTM حٌخخص رؤٌٛحف حٌفٛلار ٚؽلاء حٌضٔه )حٌّغٍٛٔش( ٚؽلاء عزخثه حٌلذ٠ذ

 .رخٌضٔه )حٌغٍٛٔش( رٛحعطش ػ١ٍّش حٌظذ حٌلخس

  201ططز١ك ِم١خطBASTM ؽلاء حٌىشِٚخص ٌٍضٔه ٚأعطق حٌىخد١َِٛ رخخظزخسحٌخخص 

  633ططز١ك ِم١خطBASTMحٌخخص رطلاء حٌضٔه رخٌظشع١ذ حٌىٙشرخثٟ ػٍٝ حٌلذ٠ذ ٚحٌفٛلار 

 10268 ENBS (2006):  ِٕظـخص حلأسػ١ش حٌفٛلار٠ش رحص حٌظشى١ً حٌزخسد ِغ فخػ١ٍش ِظخٔش ػخ١ٌش ٌٍظشى١ً حٌزخسد. ششٚؽ

 حٌظغ١ٍُ حٌفٕٟ

 7-5990 BS (1992): َحٌؼّشحٟٔ ٌٍفٛلار فٟ حٌّزخٟٔ. حٌّٛحطفخص حٌخخطش رخٌّٛحد ٚؿٛدس حٌؼًّ: ألغخَ حٌظشى١ً  حلاعظخذح

 حٌزخسد

 1461 EN 914 TS (2001):  حلاخظزخسحٌّٛحطفخص ٚؽشق  -ِٚٛحد حٌفٛلار  شحٌّظٕؼ١ؽلاء غٍٛٔش حٌظذ حٌلخس ػٍٝ حٌلذ٠ذ 

 1460 TS (2001): ٟٔطؼ١١ٓ ٚصْ حٌىظٍش ٌىً ٚكذس ِغخكش -حٌلخس ػٍٝ ِٛحد حٌلذ٠ذؽلاء غٍٛٔش حٌظذ  -حٌطلاء حٌّؼذ 

 10130 EN 3813 TS (2003):  ًِٕظـخص حلأسػ١ش حٌفٛلار٠ش رحص حٌظشى١ً حٌزخسد ٚحٌّٕخفؼش حٌىخسرْٛ حٌخخص رخٌظشى١

 (EN 10130 -2006حٌزخسد. ششٚؽ حٌغ١ٍُ حٌفٕٟ )

 10268 ENTS (2005): ٛحٌزخسد ِغ فخػ١ٍش ِظخٔش ػخ١ٌش ٌٍظشى١ً حٌزخسد. ششٚؽ  ر٠ش رحص حٌظشى١ًلإِظـخص حلأسػ١ش حٌف

 حٌظغ١ٍُ حٌفٕٟ

أْ طٛؿٗ حٌؼشحق لاعظؼّخي حٌّٕشخءآص حٌلذ٠ذ٠ش ظٙش فٟ ح٢ٚٔش حلاخ١شس ٠ٚشؿغ رٌه ٌظلغٓ كخٌش حٌؼشحق 

حلالظظخد٠ش ٚظٙٛس حلار١ٕش رحص حلاسطفخػخص حٌؼخ١ٌش فٟ حٌّذْ ٚرل١ض ِغخكش طغ١ش ٠ىْٛ حعظخذحَ ح١ٌٙخوً 

دسحؿٙخ وٕٛع ِٓ حٌظطشف حٌخشعخ١ٔش فٟ حٌزٕخء غ١ش ِلزز ، ٚلأْ حٌلذ٠ذ ٠ّظٍه خٛحص ِلززس عٕمَٛ رؤ
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ِٓ لزً حٌّئٌف ٌٙزٖ حٌٕٛػ١ش ِٓ حٌّٕشخءآص وشغزش فٟ حٌظغ١١ش حٌزٞ ٠ـذ حْ ٠مذَ حٌؼشحق ِٕٚطمش حٌششق 

 حلاٚعؾ ػ١ٍٗ.

 بذائم يٍ أجم انتحىل انحضري -1

اْ حٌزٕٝ حٌفٛلار٠ش ٟ٘ رذ٠ً ُِٙ ٌٍغخ٠ش رفؼً حٌمٛح١ٔٓ حٌظٟ طُ عٕٙخ ػّٓ اؽخس حٌظلٛي حٌلؼشٞ فٟ 

لأخ١شس ِٓ أؿً طط٠ٛش حٌٛػغ حٌف١ض٠خثٟ حٌّٛؿٛد ِٚظٙش حٌز١جش ٚطـ١ٍّٗ ٚطلم١ك ٚعؾ عىٕٟ حٌغٕٛحص ح

ٔظخَ رٕخء ِٕخعذ ٌلأغشحع حٌّشخس ا١ٌٙخ فٟ ٔطخق  حعظخذحَطلٟ رشىً أوزش. ٌٚمذ حطًزق ِٓ حٌٛحؿذ 

ػ١ٍّش حٌظلٛي حٌلؼشٞ. ٌٚٙزح حٌغزذ فبْ ٔظخَ حٌزٕخء حٌفٛلارٞ حٌّؼظّذ فٟ حٌىؼ١ش ِٓ حٌزٍذحْ حٌّظطٛسس 

ً ػّٓ ِٕطمش ِؼشػش ٌٍضلاصي.  ػٕٗ فٟ طشو١خ حٌظٟ حلاعظغٕخء ٓلا ٠ّى٘ٛ ٔظخَ رٕخء  طمغ رىخٍِٙخ طمش٠زخ

آخش حٌظم١ٕخص فٟ أظخؽ ٔظخَ حٌزٕخء حٌفٛلارٞ ٚلأْ حٌزٕٝ حٌفٛلار٠ش طلمك دسؿش أِخْ  َحعظخذحٚرٌه لأٔٗ ٠ظُ 

 أوزش ِمخسٔش رؤٔظّش حٌزٕخء حلأخشٜ.

 يسبحبث يعيشت راث طىابق أقم وأَيقت ويريحت وصذيقت نهبيئت -2

 ز١جش ٟٚ٘طلمك أٔظّش حٌزٕخء حٌخف١فش فشلخً وز١شحً ِٓ ك١غ ِمخِٚش حٌضلاصي ِٚٓ ك١غ حٌـّخي ِٚشحػخس حٌ

٠ّىٕىُ سإ٠ش حٌغّخء رشحكش طخِش رفؼً ر١ٕظٙخ حٌظٟ  ؿٛحٔذ ِغظٙذفش ػّٓ ػ١ٍّش حٌظلٛي حٌلؼشٞ.

طظىْٛ ِٓ ػذد ل١ًٍ ِٓ حٌطٛحرك ٠ٚمذَ ٔظخَ حٌزٕخء حٌفٛلارٞ حٌزٞ ٠ّىٓ أشخثٗ فٟ ِذس لظ١شس ؿذحً ِمخسٔش 

ِغخكش ِؼ١شش ِش٠لش ٠غٍذ  رخٌزذحثً حلأخشٜ، ِغخكخص ِؼ١شش أوؼش ِٓ أؿً حلإٔغخْ ٠ّٚىٕىُ طى٠ٛٓ

 .ػ١ٍٙخ حٌٍْٛ حلأخؼش

 اقتصبديانفىلار  -3

طلمك حٌؼٕخطش حٌلخٍِش حٌّغزمش حٌظٕغ ٚحٌّٕظـش فٟ حٌّظخٔغ ؿٛدس ػخ١ٌش رغؼش ِٕخفغ ٚطـؼً ِٓ ِذس 

حلإٔشخء لظ١شس. اْ حٌفٛلار ٘ٛ حٌّخدس حٌظٟ طظّظغ رؤػٍٝ ؽخلش كًّ رخٌٕغزش اٌٝ وظٍظٗ. ٚرفؼً ؽخلش حٌلًّ 

ٌٍفٛلار ٠ظُ أظخؽ ػٕخطش حٌزٕخء حٌفٛلار٠ش رّمطغ ٚأرؼخد أطغش ٚرؼمً ألً ٚؿٛدس ِؼخ١ٌش. ٚلأْ أرؼخد حٌؼخ١ٌش 

حٌؼٕخطش حٌلخٍِش فٟ حلأر١ٕش حٌفٛلار٠ش رحص أرؼخد أطغش ِمخسٔش رخٌؼٕخطش حٌلخٍِش حٌّظٕٛػش ِٓ حٌخشذ 

أوؼش فخػ١ٍش  خذحِخحعظأوزش. ٠ٚلمك ٘زح  حعظخذحَأٚ حٌىٛٔىش٠ض، ٌزح ٠ّىٓ حٌلظٛي ػٍٝ ِغخكخص 

ٌّغخكخص حٌزٕخء. ٚطلمك ِٛحصٔش حلأعؼخس ِٚذس حٌزٕخء حٌمظ١شس اِىخ١ٔش حٌغىٓ حٌّزىش ٌٍٕخط رخلإػخفش اٌٝ 

 ل١خُِٙ رذفغ ا٠ـخس ٚٔغزش فخثذس ألً اٌٝ ؿخٔذ حلإ٠ـخر١خص حٌّظؼٍمش رخٌظىخ١ٌف.

 انفىلار يقبوو نهسلازل -4

طـؼً حٌّمخِٚش حٌؼخ١ٌش ٌٍفٛلار ٚأٔخلظٗ ٚوظٍظٗ حٌخف١فش ِٓ حٌفٛلار ِخدس حلإٔشخء حلأفؼً ٚحلأوؼش ِمخِٚش 

ٌٍضلاصي. ار ٠ّىٓ ٌّخدس حٌفٛلار ِمخِٚش حٌؼشرخص حٌظٟ طظؼشع ٌٙخ ٚػىظ حٌؼشرخص ِٓ خلاي حٌظؼشع 

خ وخٔض وظٍش حٌزٕخء وز١شس ٌظغ١ش خف١ف فٟ حٌشىً ٚدْٚ حٌظؼشع ٌٍىغش. اْ حٌزٕخء حٌفٛلارٞ خف١ف. ٚوٍّ

رّخ وخٔض حٌمٛس حٌظٟ ٠ظؤػش ِٕٙخ رفؼً حٌضلاصي أوزش. اْ حٌؼخًِ حٌٛك١ذ حٌزٞ ٠مًٍ ِٓ لٛس حٌضلاصي ٘ٛ س
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ؿؼً حٌزٕخء أخف. اْ حٌز١ٛص حٌفٛلار٠ش أخف رخّظ ِشحص طمش٠زخً ِمخسٔش رزٕٝ حٌىٛٔىش٠ض حٌّغٍق. ٠ٚؼًّ 

 ٕخء ٌٗ رخّظ ِشحص.٘زح ػٍٝ طخف١ف كًّ حٌضلاصي حٌزٞ ع١ظؼشع حٌز

 انفىلار صذيق نهبيئت -5

. ك١غ ٠ّىٓ اػخدس طذ٠ٚش حٌّٛحد حٌٕخطـش ػٓ خٍغ حٌزٕخ٠خص حلاعظخذحَاْ حٌفٛلار ِخدس ِمخِٚش ٚلخرٍش لإػخدس 

ع١خسحص. فٟ  8-7حٌفٛلار٠ش. ٠ّٚىٓ حٌلظٛي ػٍٝ ١٘ىً رٕخ٠ش ِظٕٛع ِٓ ِخدس حٌفٛلار حٌخف١فش ِٓ خشدس 

 طمش٠زخً ِٓ أؿً حٌلظٛي ػٍٝ ١٘ىً ِشخرٗ ِظٕٛع ِٓ حٌخشذ. شـشس 50ِمخرً ٘زح ف١ـذ لطغ 

 انفىلار سريع -6

٠ّىٓ حٌم١خَ رظشو١ذ حٌزٕٝ حٌفٛلار٠ش رغشػش لظٜٛ دْٚ حٌّزخلاس رلخٌش حٌطمظ ٚرٌه ٌؼذَ حٌلخؿش اٌٝ 

حٌىٛٔىش٠ض الا فٟ حلأعخط ٚفٟ حٌمغُ حٌّظؼٍك رخٌّخء. ٠ٚمًٍ ٘زح ِٓ حٌلخؿش اٌٝ سأعّخي ِٚٓ  حعظخذحَ

ِظش ِشرغ فٟ غؼْٛ ِذس لظ١شس ِؼً  200ِٓ طشو١ذ ر١ض ٠ظىْٛ ِٓ  حلأظٙخء١ف حلإٔشخء. ٠ّٚىٓ طىخٌ

 أ٠خَ. 10

 انفىلار رو جىدة -7

ؿٛدس حٌفٛلار حٌزٞ ٠ظُ أظخؿٗ فٟ ؿ١ّغ حٌؼخٌُ رخظخثض ِلذدس ٚفك حٌّمخ١٠ظ حٌذ١ٌٚش ٚحٌزٞ  حخظزخس٠ظُ 

حلإٔظخؽ ٠ٚظُ طٕظ١ُ حٌٛػخثك حٌّظؼٍمش رزٌه.  ٘ٛ ػزخسس ػٓ ِٕظؾ طٕخػٟ رخٌىخًِ، فٟ وً ِشكٍش ِٓ ِشحكً

ٌٍزخٟٔ أٚ حٌّغظخذَ حٌظذخً فٟ حٌخظخثض حٌف١ض٠خث١ش ٌٍّٛحد. رخلإػخفش اٌٝ أْ ل١ُ حٌلغخد  ٓلا ٠ّى

ِطخرمش حٌفٛلار ٌٍّششٚع ٚحٌّمخ١٠ظ فٟ أٞ ٚلض  حخظزخسحٌٕظشٞ ٔخفزس خلاي ػ١ٍّش حٌظطز١ك أ٠ؼخً. ٠ّٚىٓ 

 ٚرٌه ٌؼذَ حٌلخؿش اٌٝ اخفخء حٌفٛلار طلض حٌىٛٔىش٠ض.

 انفىلار غير قببم نهصذأ -8

حٌفٛلار حٌّغٍْٛ فٟ أظخؽ حٌلٛحًِ حٌفٛلار٠ش حٌخف١فش ٌٚٙزح ٠ظُ حٌلظٛي ػٍٝ ِمخِٚش ػخ١ٌش  حعظخذح٠َظُ 

كخلاص حٌظظذع أٚ ّٔٛ حٌلششحص وّخ ٘ٛ حٌلخي رخٌٕغزش  ٚلأطلذعٌٍظآوً ٚلا طلذع أٞ كخلاص طذأ. وّخ 

 .ٌّخ ٘ٛ ِظٕٛع ِٓ حٌخشذ

 انفىلار يرٌ -9

اْ حٌؼخًِ حٌُّٙ ح٢خش حٌزٞ كممٗ حٌفٛلار فٟ حٌّزخٟٔ حٌلذ٠ؼش ٚحٌّغظمز١ٍش ٘ٛ حٌّشٚٔش فٟ حٌغىٓ. ٠ّٚىٓ 

أوؼش ِٓ خلاي  ٚحلظظخدٞطلم١ك حٌظٛحفك ر١ٓ ؽشحص ػ١شٕخ حٌغش٠غ حٌظغ١ش ٚر١ٓ أِخوٕٕخ رشىً عًٙ 

حٌّظغ١شس رّشٚس حٌضِٓ ٚحٌظشٚف ِٓ خلاي سفغ  حكظ١خؿخطىُحٌزٕٝ حٌفٛلار٠ش. ك١غ ٠ّىٓ طٍز١ش  حعظخذحَ

 فٛحطً حٌـذسحْ حٌغ١ش حٌلخٍِش أٚ طغ١١ش ِىخٔٙخ.

  انفىلار يحًي يٍ انصىاعق -10
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طل١ّىُ حٌزٕٝ حٌفٛلار٠ش ِٓ حٌظٛحػك ػٍٝ حٌؼىظ ِٓ حلأٔظّش حٌلخٍِش حلأخشٜ. ٚرٌه  -11

ٚحٌلشحثك  حلأفـخسحصلأْ ح١ٌٙىً حٌفٛلارٞ ٠ىْٛ ؽش٠مخً ٠ئدٞ اٌٝ حٌظشرش ٠ٚمًٍ ِٓ ِخخؽش كذٚع 

  حٌؼ١مش حٌٕطخق ٚحٌـشٚف حٌفشد٠ش.

 .انخبص بتصًيى انًُشبءآث انحذيذيتانكىد  3-2

فٟ حٌٕٙذعش حٌّذ١ٔش لا رذ حْ ٔلذد ٚٔظفك ػٍٝ حٌىٛد حٌزٞ ع١ظُ حعظخذحِٗ فٟ حٌظظ١ُّ  فٟ رذح٠ش حٞ ِششٚع

ٚحٌظٕف١ز ٚػزؾ ؿٛدس حٌّٛحد حٌّغظخذِش. ٠ٚؼظزش حٌىٛد رّؼخرش دعظٛس حٌّششٚع ٚحٌزٞ ػٍٝ حعخعٗ ٠ظُ 

 حلاكظىخَ فٟ كخي كظٛي حٞ خلاف ر١ٓ حؽشحف حٌّششٚع، فخٌىٛد ٘ٛ حٌّشؿغ حلاعخعٟ فٟ حٌظظ١ُّ ٚ

 ً حٌزٕخء ٚحلاؽلاع ػ١ٍٙخ رشىً ِغظّش ِٓ حُ٘ ١ِضحص حٌّٕٙذط  ِذٚٔخص٠ٚؼظزش فُٙ  .حٌّشحؿؼش ح٠ؼخ

حلأشخثٟ، فىٍّخ صحد حؽلاػٗ ػٍٝ حٌىٛد حٌّلٍٟ صحدص حِىخٔخطٗ فٟ حٌظظ١ُّ ٚلذسطٗ ػٍٝ حٌظؼخًِ ِغ 

وٍّخ ٠مَٛ رٗ ػٕذ حػٕخء ػٍّٗ فٟ حٌظظ١ُّ أٚ حٌظٕف١ز، رل١غ ٠ظزق  ٠ٛحؿٙخحٌّشخوً حٌّخظٍفش حٌظٟ لذ 

حٌظظ١ُّ ِزٕٝ ػٍٝ حعخط ػٍّٟ ِٚٛػك فٟ حٌىٛد، وٟ ٠غظط١غ حٌذفخع ػٓ طظ١ّّٗ فٟ كخي ٚسٚد 

 .ِلاكظخص ػٍٝ حٌظظ١ُّ ِٓ لزً حٌّمخٚي حٚ ؿٙش حخشٜ طشحؿغ حٌّششٚع

فٟ حٌؼذ٠ذ ِٓ حٌذٚي، ٠ظُ حطذحس حٌىٛد حٌّلٍٟ حٌخخص رخٌذٌٚش رٛحعطش حٌلىِٛش حٚ حٌّٕظّخص حٌّٙظّش 

ؾ حٌّؼخ١٠ش ٚحلأظّش فٟ ِـخي حٌٕٙذعش، ػٍٝ عز١ً حٌّؼخي حٌىٛد حلاِش٠ىٟ ٚ٘ٛ حلاشٙش، حٌىٛد رؼز

حلاِش٠ى١ش أٚ ، ٌٚىٓ حٌؼذ٠ذ  حٌىٛدحعظخذحِخ كخ١ٌخ ٟ٘ ح حٌىٛدحصحوؼش  .حلاعظشحٌٟ، حٌّٛحطفخص حٌزش٠طخ١ٔش

فٟ ِـخي حٌٕٙذعش حٌّذ١ٔش  شحٌّغظخذِ شحلاِش٠ى١ حٌىٛدحصِٓ حٌّٕٙذع١ٓ لا ٠ضحي ٌذ٠ُٙ ٌزظ فٟ حٌفشٚق ر١ٓ 

 ASCE 7-05 & ASCE 7-10, IBC 2000 & IBC ربطذحسحطٙخ حٌّخظٍفش ِؼً

 ICBO International حطذس حٌّئطّش حٌؼخٌّٟ ٌٍزٕخء 1927فٟ حوظٛرش   ٚغ١ش٘خ. 2009

Conference of Building Officials “وٛد حٌزٕخء حٌّٛكذ” Uniform Building  

Code  UBC    1997عٕٛحص كظٝ حٌؼخَ  3ٔغخ ِلذػش ِٕٗ وً ٚطُ حطذحس َ 

 : َ، ظٙشص ػلاع ِٕظّخص فٟ ِـخي وٛد حٌزٕخء 1994ٟ٘ٚفٟ حٌؼخَ 

 BOCA, the Building Officials and Code Administrators International, the 

publishers of The BOCA National Building Code BOCA/NBC 

 ICBO, the International Conference of Building Officials, the publishers 

of the Uniform Building Code UBC 
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 SBCCI, the Southern Building Code Congress International, the 

publishers of the Standard Building Code SBC 

  International Code Council  ICC لخِض ٘زٖ حٌّٕظّخص حٌؼلاع ربٔشخء ِـٍظ حٌىٛد حٌؼخٌّٟ

رٙذف ح٠ـخد وٛد ِٛكذ ٌٍزلاد وخٍِش. ٚشًّ ٘زح حٌّـٍظ وٛد حٌزٕخء حٌؼخٌّٟ ٚ٘ٛ حُ٘ خطٛس فٟ ِـخي 

 IBC  حٌزٕخء ػٍٝ ِغظٜٛ حِش٠ىخ. رؼذ٘خ طذسص حٚي ٔغخش ِٓ حٌىٛد حٌؼخٌّٟ ٌٍزٕخء وٛدحصطٛك١ذ 

ػًّ ِشحؿؼش ٚحطذحس ؿذ٠ذ ٌىٛد حٌزٕخء   ICC ٚلشس ِـٍظ حٌىٛد حٌؼخٌّٟ َ. 2000فٟ حرش٠ً  2000

 .عٕٛحص 3وً   IBC حٌؼخٌّٟ

  ASCE7انكىد الايريكي 

: American Society of Civil Engineers (رخلإٔـ١ٍض٠ش )انجًعيت الأيريكيت نهًهُذسيٍ انًذَييٍ)

كٛي حٌؼخٌُ. ٚطؼذ حٌـّؼ١ش أوزش  ٓحٌّذ١١ٔحٌّٕٙذع١ٓ  ٌظّؼً 1852ٟ٘ ؿّؼ١ش غ١ش سرل١ش طؤعغض ػخَ 

ػؼٛ كٛي حٌؼخٌُ. ٚطشطىض  140,000طـّغ ٌٍّٕٙذع١ٓ حٌّذ١١ٔٓ فٟ حٌؼخٌُ ار ٠ض٠ذ ػذد أػؼخثٙخ ػٓ 

رخٌظىٌٕٛٛؿ١خ حٌـذ٠ذس ٚطشـ١غ حٌظؼ١ٍُ ِذٜ حٌل١خس رخلإػخفش اٌٝ حلاسطمخء أ٘ذحفٙخ ػٍٝ طؼش٠ف حٌّٕٙذع١ٓ 

 .ر١ّٕٙش أػؼخثٙخ ٚطط٠ٛش لخدس لخدس٠ٓ ػٍٝ رٕخء ِغظمزً ِششق

فٟ حٌٛلا٠خص حٌّظلذس حلأِش٠ى١ش. ِّٚٙظٙخ طظشوض فٟ  حٌٕٙذعش حٌّذ١ٔش ٌـّؼ١ش طمَٛ رظّؼ١ً ِٕٙشِّٙظٙخ ٟ٘ 

طٛف١ش حٌم١ُ حلأعخع١ش لأػؼخثٙخ ٚششوخثٙخ ٚطط٠ٛش حٌٕٙذعش حٌّذ١ٔش ٚخذِش ِظخٌق حٌّـظّغ. ٚطمَٛ 

ٚطٛف١ش حلادٚحص ٚحٌّظخدس ٌٍظؼ١ٍُ حٌّغظّش  ٚاطخكشحٌـّؼ١ش رظشـ١غ طط٠ٛش طىٌٕٛٛؿ١خص حٌٕٙذعش حٌّذ١ٔش، 

، ٚطشٚؽ ٓحٌّذ١١ٔلأطلخد حٌّٕٙش. ٚطمَٛ حٌـّؼ١ش أ٠ؼخ رظشـ١غ ٚطط٠ٛش ِٙخسحص حٌم١خدحص ِٓ حٌّٕٙذع١ٓ 

 .حٌـ١ذس ٌٍّشخس٠غ حٌّذ١ٔش ِٚشخس٠غ حٌز١ٕش حٌظلظ١ش ٚحٌز١جش حلإدحسسٌّزذأ 

طّؼ١ً ِمخؽغ حٌلذ٠ذ ٌٚٗ خخط١ش طذل١ك ٘زٖ ٠ّظٍه رشٔخِؾ حلاٚطٛدعه سٚرٛص حِىخ١ٔش وشفه ػخ١ٌش فٟ 

حٌّمخؽغ فٟ حٌظظ١ُّ ٚحخظ١خس حٌّمطغ حلآِ ٚحلالظظخدٞ ، ٌزح عٕظٛؿٗ حٌٝ حلاِؼٍش ٌظم١ًٍ حٌغشد ٚحلاعظفخدس 

 ِٓ حٌؼًّ لذس حلاِىخْ.

 

 

 

https://ar.wikipedia.org/wiki/%D9%84%D8%BA%D8%A9_%D8%A5%D9%86%D8%AC%D9%84%D9%8A%D8%B2%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%84%D8%BA%D8%A9_%D8%A5%D9%86%D8%AC%D9%84%D9%8A%D8%B2%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D8%B3%D8%A9_%D9%85%D8%AF%D9%86%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D8%B3%D8%A9_%D9%85%D8%AF%D9%86%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D8%B3%D8%A9_%D9%85%D8%AF%D9%86%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D8%B3%D8%A9_%D9%85%D8%AF%D9%86%D9%8A%D8%A9
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 Steel Warehouse Design 3Dٌّغّٕخص حٌلذ٠ذ٠ش ػلاػ١ش حلارؼخد   طظ١ُّ ح

وّخخصْ طٕخػ١ش حٚ طخض٠ٓ حٌّٛحد حٌغزحث١ش ٚطّظخص رؼزخطٙخ ٚعٌٙٛش طشو١زٙخ طغظؼًّ ٘زٖ حٌّغّٕخص 

 ٚحدحِظٙخ ٌزٌه فٟٙ رذأص طؤخز ك١ضح وز١شح فٟ ػخٌُ حلأشخءحص حٌفٛلار٠ش.

 عٕٛسد ِؼخلا ِظىخِلا ٌظظ١ُّ ٚطل١ًٍ ٌّؼً ٘زٖ حٌّٕشخءآص .

5.0 meter Pay Length  

6 Number of pay [x-dir.] 

5.0 meter Column height  

12.0 meter Span length [y-dir.]  

1.2 x 0.8 x0.8 meter Footing dimensions  

24.1 MPa RC compressive strength (cylinder) 

 ٔز٘ذ حٌٝ حٌزشٔخِؾ ٌظؼز١ض حلاكذحػ١خص حٌذ٠ىخسط١ش ٌٍّٕشؤ.
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 ٔمَٛ رظؼز١ض حلاػّذس ِغ حػطخثٙخ وخفش حٌخظخثض حٌّطٍٛرش.

 

 

 

 

 

 

 

 

 

 ٔمَٛ ربدخخي حلاػّذس ػٍٝ حٌّٕشؤ.

 ِظش ٌزٌه ٔمَٛ رظغ١١ش حلاطـخٖ. 12ٔلاكع حْ حطـخٖ حلاػّذس وّمطغ ١ٌظ رظـخٖ حٌفؼخء حلاوزش ٚ٘ٛ 

 

 

 

 

 

 

 

 

 

 ( ٌظغ١١ش حلاطـخٖ ٌلأػّذس.  gammaٔغظخذَ حلا٠ؼخص )

 دسؿش. 90ٔئشش ػٍٝ وً حلاػّذس حٌلذ٠ذ٠ش ٚٔؼطٟ صح٠ٚش دٚسحْ 
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 ٚرؼذ٘خ ٠ظُ حدخخي حٌّغّٕخص حٌلذ٠ذ٠ش. 

 

 

 

 

 

 

 

 

 

 رؼذ حخظ١خس حٌّمطغ حٌلذ٠ذٞ ٌز١ٕش حٌّغُٕ ٔمَٛ رشعُ حٌّغُٕ ػٍٝ شخشش حٌزشٔخِؾ.
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 ( ِٓ ٔفظ حٌّمطغ . Purlinsرؼذ٘خ ٔمَٛ رشعُ حٌطشحك١خص )

 

 

 

 

 

 

 

 

 

 

 (.claddingطؼز١ض عمف حٌـٍّْٛ ِٓ ِخدس حٌغٕذ٠ٚؾ رًٕ )
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 ( أٔؾ.L3x3x0.1875ٔمَٛ رؼًّ وشٚعخص ٌظم٠ٛش عطق ٚؿٛحٔذ حٌّٕشؤ رخعظخذحَ كذ٠ذ حٌضح٠ٚش )

 

 

 

 

 

 

 

 

 

 

 

 ٚٔؼزض ٘زح حلاؿشحء ػٍٝ حٌّٕشؤ.
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 ٔشحػٟ فٟ حدخخي وشٚعخص حٌظم٠ٛش ػذَ طؼخسرٙخ ِغ حٌشزخر١ه ِؼّخس٠خ .

 

 

 

 

 

 

 

 

 

 

 ٔؼزض حلاعٕخد ٌٍّٕشؤ.

 حلاػّذس ٠ٚظؤوذ حٌّغظخذَ ػذَ ٔغ١خْ حكذ حلاػّذسٚٔذسؽ حلاعٕخد طلض 

 لاْ رٌه ع١ئػش عٍزخ فٟ طم١١ُ حٌّٕشؤ ِٓ لزً حٌزشٔخِؾ .

 ٚرؼذ حوّخي ٘زح حٌـشحء ٔظٛؿٗ حٌٝ ٚػغ حلاكّخي ػٍّخ ِٓ حٌزشٔخِؾ 

 (.DL1ع١لغذ حٚصحْ حٌّمخؽغ ٚحٌغمف طٍمخث١خ  ٠ٚؼزظٙخ طلض حٌلًّ )

 وخٍِش ٌم١ُ حلاكّخي حٌّٕطم١ش ٠ـذ ػٍٝ حٌّغظخذَ حْ ٠ىْٛ ػٍٝ دسح٠ش

 ٚؽش٠مش حػخفظٙخ ٌٍّٕشؤ . 

 

وغُ /َ 12رًٕ رّمذحس  ؾٕٚ٘خ عٕؼزض كًّ ١ِض فٛق حٌغٕذ٠ٚ
2

 

رخػظزخس حْ حٌّٕشؤ لا ٠لٛٞ ػٍٝ حكّخي ك١ش ِظلشوش ٚلا ٠ؼخف فٛلٗ ٚكذحص ٌٍظزش٠ذ ٚحّٔخ فمؾ حٌغمٛف 

 حٌؼخ٠ٛٔش.
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 ٌلأكّخي . ٔزذأ رخٌظل١ًٍ حلأشخثٟ. (Load  Combinationsٔمَٛ رؼًّ )

 

 

 

 

 

 

 

 

 

 

 

 لاكع حْ ػذد حلاخطخء ٘ٛ طفش ٚ٘زح حػلاْ رؼذَ ٚؿٛد ِشىٍش ؿذ٠ش فٟ حٌظّؼ١ً ٌٍّٕشؤ.
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( ١ِىخ رخعىخي ٚٔلٓ ٔؼشف رخٕٔخ ٔغظخذَ كذ٠ذ رّمخِٚش  121-حٌّٕشؤ ) لأػؼخءٔلاكع رخْ حوزش حؿٙخد 

  ( ٌزٌه فٙٛ ِمزٛي حٔشخث١خ.MPa 280( حٞ )ksi 36ٌٍشذ ٚحلأؼغخؽ ِمذحسٖ )

 

 

 

 

 

 

 رؼذ حٌظؤوذ ِٓ طلاك١ش حٌّٕشؤ ٔظٛؿٗ ٌظذل١ك حلاػّذس ِٚلاثّش حٌّمخؽغ ٌٗ. ٔز٘ذ حٌٝ ح٠ؼخص 

(object properties) .رؼذ حٌٕمش ػٍٝ حٌؼّٛد حٌّشحد طذل١ك كخٌظٗ حلأشخث١ش 

 

 

 

 

 

 

 

 

 

 

 

 حلاْ ٔظٛؿٗ ٌظظ١ُّ لٛحػذ حلاعظ .

( ٠ٛفش ٌٕخ طظ١ُّ ٔمخؽ حلاطظخي ر١ٓ حٌمطخػخص حٌلذ٠ذ٠ش ٚوزٌه steel connection designحلا٠ؼخص )

 ِغ حٌخشعخٔش وؤعخط ِٕفشد.
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 (connection                            new connection of selected barحلا٠ؼخص )

 حٌخشعخٟٔ.عظفظق ٌه ٔخفزس ؿذ٠ذس ٌظفخط١ً حٌشرؾ ر١ٓ حٌؼّٛد حٌلذ٠ذٞ ٚحلاعخط 
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 (Base plateحدخخي حرؼخد حٌظف١لش حٌلذ٠ذ٠ش )

 

 

 

 

 

 

 

 

 

 

 (Stiffeners( حٌّغّخس )base plateطؼز١ض طفخثق حٌظم٠ٛش ر١ٓ حٌؼّٛد ٚطف١لش )

 

 

 

 

 

 

 

 

 

 

 (Anchorageٚرؼذ٘خ ٔظٛؿٗ حٌٝ )حلاعظذحص ( حٚ حٌّغّخس ) 

ِٓ طٛفش ٘زٖ حٌغظذحص فٟ حٌغٛق حٌّل١ٍش رخٌزؼخد ٚحلالطخس حٌّطٍٛرش ٚحلا فخْ حٌّغظخذَ  حٌظؤوذ٠ٚـذ ٕ٘خ 

 ؼطش حٌٝ طغ١١ش٘خ رغزذ ػذَ طٛفش٘خ.ع١
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 ٔظٛؿٗ حٌٝ حلاعخط حٌخشعخٟٔ.

 

 

 

 

 

 

 

 

 

 

ٔغزش رؼذ حعظىّخي حلادخخلاص ٔظٛؿٗ حٌٝ حكظغخد طلاك١ش ٘زح حلاطظخي ر١ٓ حٌخشعخٔش ٚحٌلذ٠ذ ٠ٚـذ حْ 

 (.1.0لزٛي حٌظظ١ُّ رؼذ حٌظل١ًٍ حلً ِٓ )

( ع١مَٛ رخٌظذل١ك ٌٕمطش حلاطظخي ٚطلاك١ظٙخ حلأشخث١ش ٠ٚؼط١ه طمش٠شح ِفظلا ٌٙخ calculationحلا٠ؼخص )

 ٠ٚزٍغه رمشحس لزٌٛٙخ حٚ سفؼٙخ ِٚخ ٟ٘ حعزخد حٌشفغ ٌٙخ.
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ٕش ؿذح ٌٚىٕٙخ غ١ش حلظظخد٠ش ٠ّىٕه حٌٍـٛء % ٟٚ٘ ٔغزش أ7١ِحٌزشٔخِؾ لزً رخٌظظ١ُّ ٚحٌٕغزش طظً حٌٝ 

ٍُِ ٚوزٌه طم١ًٍ عّه طفخثق حٌظم٠ٛش ٚحرؼخد٘خ أِخ  12ٍُِ حٌٝ  16ٌظم١ًٍ عّه حٌظف١لش حٌلذ٠ذ٠ش ِٓ 

 حٌغظذحص فٟٙ ػّٓ حٌؼذد حلادٔٝ ٌٚىٕه ٠ّىٓ طم١ًٍ لطش٘خ رخٌلذٚد حٌّغّٛكش.

 لاكع شىً حلاطظخي ٚحٌزٞ ٠ّىٕه ٔمٍٗ حٌٝ ٌٛكش حٚطٛوخد.

 

 

 

 

 

 

 

 

 

 

 حٔظٙٝ حٌّؼخي.
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 (Portal Frameِؼخي حخش ػٓ حٌـٍّٛٔخص حٌلذ٠ذ٠ش رحص حلاعمف غ١ش ِغظ٠ٛش )

ِذفٛػخ  خلاي حٌلشد حٌؼخ١ٌّش حٌؼخ١ٔش،(  Portal Frameي )لذ طُ طط٠ٛش حٌشىً ح١ٌٙىٍٟ حلأعخعٟ 

ٚطغظخذَ  حعظخذحِخ فٟ حٌّخخصْ حٌظٕخػ١ش حلأوؼش ٘ٛرخٌلخؿش اٌٝ طلم١ك ِغٍف رٕخء ِٕخفغ حٌظىٍفش. ح٢ْ 

أعخعخ رخعظخذحَ حٌـٍّٛٔخص ِٓ ٘زح حٌٕٛع ػخدس حلأشىخي ح١ٌٙى١ٍش ١ٌٍٙخوً حٌظٕخػ١ش ِٓ ؽخرك ٚحكذ. ش١ذص 

طلض  حٌمطخػخص حٌلذ٠ذ٠شعٍٛن ػٕخطش ٚ فُٙ أفؼً ١ٌٍٙى١ٍش ِٓ أؿًٚألغخَ حٌّذسفٍش ػٍٝ حٌغخخٓ، 

، حٌلًّ حٌّلٛسٞ ٚلٛس ١ًٍ ٚحٌظـشرش حٌّغظّشس ِٓ لزً حٌّٕٙذع١ٓطُ حلاػظّخد ػٍٝ ّٔخرؽ ٌٍظلحلألٕخء 

حٔٛحع ِخظٍفش ِٓ ٘زٖ حٌـٍّٛٔخص ٌٍٛطٛي حٌٝ حٌلخٌش حلالظظخد٠ش حٌمض، حٌؼذ٠ذ ِٓ حٌّظٕؼ١ٓ طمذَ ح٢ْ 

 .حٌّؼٍٝ لذس حلاِىخْ

6.0 meter Pay Length  

10 Number of pay [x-dir.] 

5.5 meter Column height  

30.0 meter Span length [y-dir.]  

1.5 x 1.2 x1.2 meter Footing dimensions  

24.1 MPa RC compressive strength (cylinder) 

36 ksi or 284.2 MPa Steel sections strength  
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 طُ حعظخذحَ حٌّمخؽغ حٌلذ٠ذ٠ش ٌٙزح حٌّٕشؤ ٟٚ٘:

 American section HP12x84 Stanchion or Column 

         American section W12x84 Rafter or Beam 

         American section Rect. [100x50x3] mm Purlins (ؽشحك١خص) 

             American section 2L 3x3x0.25 inches  Crossed strength  

 

 حِخ حلاكّخي فٟٙ:

Added by robot DL1 Dead load [self-weight] 

0.03 kN/m
2 

          DL2 Dead load on Roof 

0.05 kN/m
2
           LL1 Live load on Roof 

0.10 kN/m
2
          Wind Wind load 

  

 أػلاٖ. حٌّؼزظش فٟ حٌـذحٚئزذأ رظل١ًٍ حٌّٕشؤ ٚكغذ حٌخٛحص 

 (.ULS and ±SLS±( لإ٠ـخد ) Automatic Combinationsحعظخذَ )
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( حِخ حٌظلز٠شحص فلا طٙظُ ح١ٌٙخ رشىً وز١ش ؽخٌّخ حْ ػذد٘خ ل١ًٍ ؿذح 0ٔلاكع حْ ػذد حلاخطخء ل١ّظٙخ )

 ٚغ١ش ِّٙش .

 (RESULTS           STRESSESٔظٛؿٗ ٌمشحءس حلاؿٙخدحص ػٍٝ حٌمطخػخص حٌلذ٠ذ٠ش ِٓ حلا٠ؼخص )

 

 

 

 

 

 

١ِىخ رخعىخي ٌزٌه فخْ حٌّٕشؤ ح١ِٓ ( 284.2( ١ِىخ رخعىخي ٚ٘ٛ حلً ِٓ )89.9أػٍٝ حؿٙخد ٠ظً حٌٝ )

 حٔشخث١خ ٌٚىٓ سرّخ طىْٛ حٌّمخؽغ حوزش ِٓ حٌّطٍٛد ٌزٌه عٕمَٛ رخٌظلمك ِٕٙخ لاكمخ.

ٌٕمَٛ رمشحءس حلاصحكخص ٌٍّٕشؤ ٌّؼشفش كشوظٗ طلض ػغؾ حٌش٠ق لاْ حلاصحكخص حٌىز١شس سرّخ طغزذ 

ػٛػخء ػخ١ٌش ٚطئػش وزٌه ػٍٝ حٌظغ١ٍف ٌٍّٕشؤ ٚكذٚع طشممخص فٟ حٌـذسحْ حٌـخٔز١ش حرح طُ حعظخذحَ 

 ؿذسحْ ؽخرٛل١ش رخسطفخع وز١ش ٔغز١خ.

 (RESULTS           Displacementsِٓ حلا٠ؼخص )
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مزٌٛش ٔٛػخ ِخ ( ٍُِ رغزذ ػغؾ حٌش٠ق ٚطؼظزش 13.6ِ( طظً حلاصحكش حلافم١ش حٌٝ )yلاكع رخْ حلاطـخٖ )

 ٍُِ . 25لأٔٙخ حلً رظمذ٠شٞ ػٓ 

ٚخٛحص حٌؼّٛد حٌلذ٠ذٞ ٕٚ٘خ ٠ـذ حْ طذلك حوزش حلاصحكخص  لأرؼخدٌٕذلك خٛحص حٌّمز١ٌٛش حلأشخث١ش 

 حٌزٞ طخظخسٖ. ػٍٝ حٌؼّٛد

 

 

 

 

 

 

 

 

 

 

 

 

 

 لاكع حْ ِمطغ حٌؼّٛد ِمزٛي أٔشخث١خ ِٚغظٛفٟ ٌىخفش حٌششٚؽ ٚحٌخظخثض حلأشخث١ش.
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( ر١ٓ حٌؼّٛد ٚحٌـغٛس حٌلذ٠ذ٠ش حٚ ر١ٓ حٌـغٛس ٚحٌـغٛس ٚوزٌه connectionsٔظٛؿٗ ٌظظ١ُّ )لزً حْ 

 ر١ٓ حلاعخط حٌخشعخٟٔ ٚحٌؼّٛد ٌٕظٛؿٗ ٌظذل١ك خخط١ش حٌّٕشؤ حلالظظخد٠ش.

 ٔمَٛ رخٌٕمش ػٍٝ حكذ حلاػّذس ٚرمخثّش ِٕغذٌش لاخظ١خس وخفش حلاػّذس حٌظٟ طّظٍه ٔفظ حٌخظخثض.

 

 

 

 

 

 

 

 

 

 

 

 (design              steel member designرؼذ٘خ ٔظٛؿٗ حٌٝ حلا٠ؼخص )

 

 

 

 

 

 

 

 

 

 

 المجموعة المراد تدقيقها رقم

 ارقام المجموعة المراد تدقيقها

مقاومة مادة المجموعة المراد 

 تدقيقها
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 (.options( ػُ  )Optimization( ِٚٓ ػُ )Code group designٔظٛؿٗ حٌٝ حلا٠ؼخص )

 

 

 

 

 

 

 

 

 

 

 

 

 

 ػٕذ٘خ ع١مَٛ حٌزشٔخِؾ رخٌظذل١ك ٚحػلاِه حٌٕظخثؾ حلاوؼش حلظظخد٠ش .

 

 

 

 

 

ِٚٓ حٌّلاكع حْ ٔغزش حلاِخْ ِؼزظش حِخَ حٌّمخؽغ ٚحكغٓ لاكع حٌخ١خسحص حٌظٟ حػطخء٘خ حٌزشٔخِؾ ٌٍّظُّ 

( ٠ٚزمٝ HP12x53( حٌٝ حٌّمطغ )HP12x84( ٌزٌه ٠ّىٕٕخ طغ١١ش حٌؼّٛد ِٓ ِمطغ )0.62ٔغزش ٟ٘ )

 حلاخظ١خس ٌٍّظُّ كغذ حٌّظٛفش فٟ حٌغٛق حٌّل١ٍش لاْ حٌفشق ١ٌظ ِّٙخ ر١ّٕٙخ ِٓ ٔخك١ش حٌغؼش.

 ( ١ٌظُ حٌظغ١١ش ٌٍّمطغ حٌـذ٠ذ ٌلأػّذس.change allوٍّخ ػٍٝ حٌّظُّ ػٍّٗ ٘ٛ حٌظٛؿٗ حٌٝ حلا٠ؼخص )
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 عظلظخؽ حٌٝ حػخدس حٌظل١ًٍ لأٔه غ١شص خٛحص حٌّٕشؤ.

 رؼذ٘خ ٚرٕفظ حلاؿشحءحص حٌغخرمش. ٔظٛؿٗ ٌظذل١ك حٌـغٛس حٌلذ٠ذ٠ش

 

 

 

 

 

 (.W12x83( رذي )W12x65حلاخظ١خس حلافؼً ٘ٛ )

 خ رىخفش طفخط١ٍٗ.ظِلغٛر ٌٍـغٛس حٌلذ٠ذ٠ش ٚحرح ٔمشص ػٍٝ حٌّمطغ حٌـذ٠ذ فخٔٗ ع١ؼط١ه حٌظذل١ك حٌىخًِ

 

 

 

 

 

 

 

 

 

 

 

 

 ٌظظ١ُّ حٌٛطلاص حٌلذ٠ذ٠ش .ٔظٛؿٗ   رؼذ حعظىّخي حٌظذل١ك

 حٌّخثً: ر١ٓ حٌؼّٛد ٚحٌـغش
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 حخظ١خس حٌؼّٛد ٚحٌـغش حٌّشحد طظ١ُّ حٌٛطٍش حٌلذ٠ذ٠ش ٌٗ .

 

 

 

 

 

 

 

 

 

 

 connection for new selected( ػُ حلا٠ؼخص )design steel connectionsحٌز٘خد ٌلإ٠ؼخص )

bars. ) 

 

 

 

 

 

 

 

 

 

 ( Bracketsٔظٛؿٗ حٌٝ )
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 (Stiffenersٔظٛؿٗ رؼذ٘خ حٌٝ طظ١ُّ )

 

 

 

 

 

 

 

 

 

 

 فخْ حٌٛطٍش عظظٙش رخٌشىً حٌظخٌٟ:
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 (calculationٌٚظذل١ك طلاك١ش حٌٛطٍش حٌلذ٠ذ٠ش ٔز٘ذ ٌلإ٠ؼخص )

 

 

 

 

 

 

 

 

 

 

 حٌٛطٍش ٔخؿلش كغذ حٌىٛد حٌظظ١ّّٟ .

 ٔظٛؿٗ ٌظظ١ُّ حٌٛطٍش ر١ٓ حٌـغٛس حٌّخثٍش.
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 حٚلا ٔخظخس ٘زٖ حٌـغٛس حٌٍّظم١ش.

 

 

 

 

 

 

 

 

 

 

 

 حٌغخرمش ٌٍظظ١ُّ.ٚرٕفظ حلاؿشحءحص 

 

 

 

 

 

 

 

 

 

 طظ١ُّ حٌظف١لش حٌلذ٠ذ٠ش ٌٍظم٠ٛش رٕمطش حلاٌظمخء ر١ٓ حٌـغٛس.
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 (Bracketsرؼذ٘خ طظ١ُّ )

 

 

 

 

 

 

 

 

 

 ٌزٌه ع١ىْٛ شىً حٌٛطٍش رخٌشىً حٌظخٌٟ:
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 ٌٚظذل١ك طلاك١ظٙخ أٔشخث١خ.

 

 

 

 

 

 

 

 

 

 

 

 حٌٛطٍش ِمزٌٛش.
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 ِٓ ؽخرم١ٓ ٌٗ حٌخٛحص حٌظخ١ٌش:حٌّؼخي حٌظخٌٟ ٌـٍّْٛ 

4.0 meter Pay Length  

5 Number of pay [x-dir.] 

6.0 meter Column height  

14.0 meter Span length [y-dir.]  

1.2x1.2x0.5 meter Footing dimensions  

0.5x0.5x0.5 meter RC. Pedestal  

100 mm RC SLAB thickness 

24.1 MPa RC compressive strength (cylinder) 

36 ksi or 284.2 MPa Steel sections strength  

 طُ حعظخذحَ حٌّمخؽغ حٌلذ٠ذ٠ش ٌٙزح حٌّٕشؤ ٟٚ٘:

 American section HP16x88 Stanchion or Column 

         American section W14x53 Rafter or Beam 

         American section Rect. [100x50x3] mm Purlins (ؽشحك١خص) 

             American section 2L 3x3x0.25 inches  Crossed strength  

 

 حِخ حلاكّخي فٟٙ:

Added by robot DL1 Dead load [self-weight] 

0.02 kN/m
2 

          DL2 Dead load on Roof 

0.03 kN/m
2
           LL1 Live load on Roof 

-0.10 kN/m
2
          Wind Wind load [y-dir.] 

4.0 kN/m
2
            LL2 Live load on RC slab 
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 ٔزذأ رظل١ًٍ حٌّٕشؤ ٚكغذ حٌخٛحص حٌّؼزظش فٟ حٌـذحٚي أػلاٖ.

 (.ULS and ±SLS±( لإ٠ـخد ) Automatic Combinationsحعظخذَ )

 

 

 

 

 

 

 

 

 

 

 ٌٍّٕشؤ.طذل١ك حلاؿٙخدحص 
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( ١ِىخ رخعىخي ٚ٘ٛ غ١ش ِمزٛي رظخطخ ٌزح ٠ـذ  321حٌٝ ) 64حلاؿٙخد ٠ظً فٟ حٌؼؼٛ حلأشخثٟ سلُ 

 ِؼشفش ح٠ٓ ٠مغ ٘زح حٌّمطغ ػٍٝ حٌّٕشؤ.

( ٌزٌه ٚؿذ ص٠خدس ػذد rect. 100x50x3 mm( ٚ٘ٛ رّمطغ )purlinsٚؿذٔخ رخْ حٌّمطغ ٘ٛ )

 ٌؼّخْ ػذَ كظٛي حلاؿٙخد حٌّؼخػف ػ١ٍٙخ.ِظش  1.2حٌطشحك١خص رّغخفش لا طض٠ذ ػٓ 

( ٚ٘زح حلاخظ١خس ١ٌظ ػشٛحث١خ وّخ روشٔخ عخرمخ. ٚٔذلك طلاك١ش 11طذل١ك حٌؼّٛد ، ٚٔخظخس حٌؼّٛد سلُ )

 حٌّمطغ كغذ حٌخطٛحص حٌظٟ حطزؼٕخ٘خ عخرمخ.

 

 

 

 

 

 

 

 

 

 

 

 

 



  

)116( 
 

حٌظلمك ِٕٗ ِٓ حٌٕخك١ش حٌّمطغ ِمزٛي ِٓ ٔخك١ش حلاِخْ ١ٌٚظ رخٌؼشٚسس حْ ٠ىْٛ حلظظخد٠خ ٌزٌه ٠ـذ 

 حلالظظخد٠ش.

 

 

 

 

 

 

 

 

 

 

 

 

 

( ؿ١ذ ٌُٚ ٠ؼطٟ ِمظشكخ حخش . ٌزح ٠ظُ حلارمخء ػٍٝ حٌّمطغ HP16x88حٌّمطغ ) حٌزشٔخِؾ أػظزش

 ٌظلاك١ظٗ.

 ٌٕذلك حٌـغٛس حٌّخثٍش ٚغ١ش حٌّخثٍش .

 حٌـغٛس حٌّخثٍش.  -1

 

حؿشحء حٌظذل١ك ٚؿذ حْ حٌّمطغ ٔلظخؽ حٌٝ حؿشحء حٌظذل١ك ِٚؼشفش حلاِىخ١ٔش ٌظم١ًٍ حٌّمطغ ٚرؼذ 

 ( .W14x53( رذي حعظخذحَ حٌّمطغ )C15x40حلافؼً ٚحلاوؼش حلظظخد٠ش ٘ٛ حٌّمطغ )

 

 حٌـغٛس حلافم١ش طلض حٌغمف حٌخشعخٟٔ. -2

 ( .HP16x88( رذي حعظخذحَ حٌّمطغ )W16X67أػطخٔخ حٌزشٔخِؾ خ١خس حٌّمطغ )
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 رظظ١ُّ حٌغمف حٌخشعخٟٔ.ٌٕمُ 

 

 

 

 

 

 

 

 

 

 

 ٚحػظّخد خطٛحص حلاِؼٍش حٌغخرمش.
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 طظ١ُّ حلاعخط ٚحٌٛطٍش ر١ٓ حٌؼّٛد ٚحلاعخط:
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 (:Stiffenersطظ١ُّ طفخثق حٌظم٠ٛش )

 

 

 

 

 

 

 

 

 

 : Anchorage bolts)طظ١ُّ )
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 500حسطفخع حٌشلزش حٌخشعخ١ٔش ٟ٘  ( ،anchorage boltsطظ١ُّ حسطزخؽ حلاعخط ِغ حٌؼّٛد ٚحِظذحد )

 ٍُِ . 500ٍُِ + حسطفخع حلاعخط حٌخشعخٟٔ 

 

 

 

 

 

 

 

 

 

 

 (.calculationsٚٔظٛؿٗ ٌظذل١ك طلاك١ش حٌٛطٍش ػٓ ؽش٠ك حلا٠ؼخص )

 حٌىش٠ُ. حٌمخسةحٌٛطٍش ح١ِٕش ِٚمزٌٛش حٔشخث١خ ٚٔذسؽ حٌٕٛطش حٌلغخر١ش وخٍِش لاؽلاع 
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Autodesk Robot Structural Analysis Professional 2017  

Fixed column base design  

Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: 

Design of fastenings in concrete 

 

Ratio  

0.41 

 

General 

Connection no.: 5 

Connection name: Fixed column base 
Structure node: 13 

Structure bars: 7 

Geometry 

Column 
Section: HP 16x88 
Bar no.: 7 

Lc = 6.00 [m] Column length  
 = 0.0 [Deg] Inclination angle  

hc = 389 [mm] Height of column section  

bfc = 399 [mm] Width of column section  

twc = 14 [mm] Thickness of the web of column section  

tfc = 14 [mm] Thickness of the flange of column section  

rc = 30 [mm] Radius of column section fillet  
Ac = 16645 [mm

2
] Cross-sectional area of a column  

Iyc = 462016882 [mm
4
] Moment of inertia of the column section  

Material: STEEL A572-60 

fyc = 413.69 [MPa] Resistance  
fuc = 517.11 [MPa] Yield strength of a material  
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Column base 

lpd = 500 [mm] Length  
bpd = 500 [mm] Width  
tpd = 25 [mm] Thickness  
Material: STEEL A53 Gr.B 

fypd = 241.32 [MPa] Resistance  
fupd = 413.69 [MPa] Yield strength of a material  

Anchorage 

The shear plane passes through the UNTHREADED portion of the bolt.  
Class = A307  Anchor class  
fyb = 248.08 [MPa] Yield strength of the anchor material  
fub = 413.40 [MPa] Tensile strength of the anchor material  
d = 25 [mm] Bolt diameter  
As = 506 [mm

2
] Effective section area of a bolt  

Av = 507 [mm
2
] Area of bolt section  

nH = 3  Number of bolt columns  
nV = 3  Number of bolt rows  
Horizontal spacing eHi = 190 [mm] 

Vertical spacing eVi = 190 [mm] 

Anchor dimensions 

L1 = 57 [mm]   
L2 = 840 [mm]   
L3 = 120 [mm]   
L4 = 95 [mm]   
Washer 

lwd = 50 [mm] Length  
bwd = 57 [mm] Width  
twd = 10 [mm] Thickness  

Wedge 
Section: IPE 100 

lw = 100 [mm] Length  
Material: STEEL A53 Gr.B 

fyw = 241.32 [MPa] Resistance  

Stiffener 

ls = 500 [mm] Length  
ws = 500 [mm] Width  
hs = 389 [mm] Height  
ts = 10 [mm] Thickness  
d1 = 20 [mm] Cut  
d2 = 20 [mm] Cut  

Material factors 

M0 = 1.00  Partial safety factor  
M2 = 1.25  Partial safety factor  
C = 1.50  Partial safety factor  

Spread footing 
L = 500 [mm] Spread footing length  
B = 500 [mm] Spread footing width  
H = 1000 [mm] Spread footing height  
Concrete 

Class CONCR_3.5 

fck = 24.13 [MPa] Characteristic resistance for compression 

 

Grout layer 

tg = 0 [mm] Thickness of leveling layer (grout)  
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fck,g = 12.00 [MPa] Characteristic resistance for compression  
Cf,d = 0.30  Coeff. of friction between the base plate and concrete  

Welds 

ap = 5 [mm] Footing plate of the column base  
aw = 4 [mm] Wedge  
as = 4 [mm] Stiffeners  

Loads 

Case: 6: ULS /2/ 1*1.20 + 2*1.20 + 3*1.60 + 5*1.60 

Nj,Ed = -291.41 [kN] Axial force  
Vj,Ed,y = 18.01 [kN] Shear force  
Vj,Ed,z = -1.25 [kN] Shear force  
Mj,Ed,y = 0.57 [kN*m] Bending moment  
Mj,Ed,z = -2.51 [kN*m] Bending moment  

Results 

Compression zone 

COMPRESSION OF CONCRETE 

fcd = 16.09 [MPa] Design compressive resistance EN 1992-1:[3.1.6.(1)] 

fj = 10.73 [MPa] Design bearing resistance under the base plate [6.2.5.(7)] 

c = tp (fyp/(3*fj*M0))  
c = 68 [mm] Additional width of the bearing pressure zone [6.2.5.(4)] 

beff = 138 [mm] Effective width of the bearing pressure zone under the flange [6.2.5.(3)] 
leff = 500 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)] 
Ac0 = 68936 [mm

2
] Area of the joint between the base plate and the foundation  EN 1992-1:[6.7.(3)] 

Ac1 = 68936 [mm
2
] Maximum design area of load distribution EN 1992-1:[6.7.(3)] 

Frdu = Ac0*fcd*(Ac1/Ac0) ≤ 3*Ac0*fcd  
Frdu = 1109.02 [kN] Bearing resistance of concrete EN 1992-1:[6.7.(3)] 

j = 0.67  Reduction factor for compression [6.2.5.(7)] 

fjd = j*Frdu/(beff*leff)  
fjd = 10.73 [MPa] Design bearing resistance [6.2.5.(7)] 

Ac,n = 171279 [mm
2
] Bearing area for compression [6.2.8.2.(1)] 

Ac,y = 68748 [mm
2
] Bearing area for bending My [6.2.8.3.(1)] 

Ac,z = 68748 [mm
2
] Bearing area for bending Mz [6.2.8.3.(1)] 

Fc,Rd,i = AC,i*fjd  
Fc,Rd,n = 1837.00 [kN] Bearing resistance of concrete for compression [6.2.8.2.(1)] 

Fc,Rd,y = 737.33 [kN] Bearing resistance of concrete for bending My [6.2.8.3.(1)] 
Fc,Rd,z = 737.33 [kN] Bearing resistance of concrete for bending Mz [6.2.8.3.(1)] 

COLUMN FLANGE AND WEB IN COMPRESSION 

CL = 3.00  Section class EN 1993-1-1:[5.5.2] 
Wel,y = 2377731 [mm

3
] Elastic section modulus EN1993-1-1:[6.2.5.(2)] 

Mc,Rd,y = 983.63 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5] 
hf,y = 375 [mm] Distance between the centroids of flanges [6.2.6.7.(1)] 

Fc,fc,Rd,y = Mc,Rd,y / hf,y  
Fc,fc,Rd,y = 2623.69 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)] 

Wel,z = 991655 [mm
3
] Elastic section modulus EN1993-1-1:[6.2.5.(2)] 

Mc,Rd,z = 410.23 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5] 
hf,z = 249 [mm] Distance between the centroids of flanges [6.2.6.7.(1)] 

Fc,fc,Rd,z = Mc,Rd,z / hf,z  
Fc,fc,Rd,z = 1644.52 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)] 

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE 

Nj,Rd = Fc,Rd,n  
Nj,Rd = 1837.00 [kN] Resistance of a spread footing for axial compression [6.2.8.2.(1)] 

FC,Rd,y = min(Fc,Rd,y,Fc,fc,Rd,y)  
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FC,Rd,y = 737.33 [kN] Resistance of spread footing in the compression zone [6.2.8.3] 

FC,Rd,z = min(Fc,Rd,z,Fc,fc,Rd,z)  
FC,Rd,z = 737.33 [kN] Resistance of spread footing in the compression zone [6.2.8.3] 

Connection capacity check 

Nj,Ed / Nj,Rd ≤ 1,0 (6.24) 0.16 < 1.00 verified (0.16) 

ey = 2 [mm] Axial force eccentricity [6.2.8.3] 
zc,y = 181 [mm] Lever arm FC,Rd,y [6.2.8.1.(2)] 
zt,y = 190 [mm] Lever arm FT,Rd,y [6.2.8.1.(3)] 
Mj,Rd,y = 2.84 [kN*m] Connection resistance for bending [6.2.8.3] 

Mj,Ed,y / Mj,Rd,y ≤ 1,0 (6.23) 0.20 < 1.00 verified (0.20) 

ez = 9 [mm] Axial force eccentricity [6.2.8.3] 
zc,z = 125 [mm] Lever arm FC,Rd,z [6.2.8.1.(2)] 
zt,z = 190 [mm] Lever arm FT,Rd,z [6.2.8.1.(3)] 
Mj,Rd,z = 11.88 [kN*m] Connection resistance for bending [6.2.8.3] 

Mj,Ed,z / Mj,Rd,z ≤ 1,0 (6.23) 0.21 < 1.00 verified (0.21) 

Mj,Ed,y / Mj,Rd,y + Mj,Ed,z / Mj,Rd,z ≤ 1,0 0.41 < 1.00 verified (0.41) 

Shear 

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE 

Shear force Vj,Ed,y 

d,y 
= 

0.7

3 
 Coeff. taking account of the bolt position - in the direction of shear  [Table 

3.4] 

b,y 
= 

0.7

3 
 Coeff. for resistance calculation F1,vb,Rd [Table 

3.4] 

k1,y = 2.5

0 
 Coeff. taking account of the bolt position - perpendicularly to the direction of 

shear  
[Table 

3.4] 

F1,vb,Rd,y = k1,y*b,y*fup*d*tp / M2  
F1,vb,Rd,y = 383.49 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate [6.2.2.(7)] 

Shear force Vj,Ed,z 

d,z 
= 

0.7

3 
 Coeff. taking account of the bolt position - in the direction of shear  [Table 

3.4] 

b,z 
= 

0.7

3 
 Coeff. for resistance calculation F1,vb,Rd [Table 3.4] 

k1,z = 2.5

0 
 Coeff. taking account of the bolt position - perpendicularly to the direction of 

shear  
[Table 3.4] 

F1,vb,Rd,z = k1,z*b,z*fup*d*tp / M2  
F1,vb,Rd,z 
= 

383.4

9 
[kN

] 
Resistance of an anchor bolt for bearing pressure onto the base 
plate 

[6.2.2.(7)
] 

SHEAR OF AN ANCHOR BOLT 

b = 0.37  Coeff. for resistance calculation F2,vb,Rd [6.2.2.(7)] 

Avb = 507 [mm
2
] Area of bolt section [6.2.2.(7)] 

fub = 413.40 [MPa] Tensile strength of the anchor material [6.2.2.(7)] 

M2 = 1.25  Partial safety factor [6.2.2.(7)] 

F2,vb,Rd = b*fub*Avb/M2  
F2,vb,Rd = 61.26 [kN] Shear resistance of a bolt - without lever arm [6.2.2.(7)] 

CONCRETE PRY-OUT FAILURE 

NRk,c = 9.32 [kN] Design uplift capacity CEB [9.2.4] 

k3 = 2.00  Factor related to the anchor length CEB [9.3.3] 

Mc = 2.16  Partial safety factor CEB [3.2.3.1] 

Fv,Rd,cp = k3*NRk,c/Mc  
Fv,Rd,cp = 8.63 [kN] Concrete resistance for pry-out failure CEB [9.3.1] 

CONCRETE EDGE FAILURE 

Shear force Vj,Ed,y 
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VRk,c,y
0
 = 46.15 [kN] Characteristic resistance of an anchor CEB 

[9.3.4.(a

)] 

A,V,y = 0.67  Factor related to anchor spacing and edge distance CEB 

[9.3.4] 

h,V,y = 1.00  Factor related to the foundation thickness CEB 

[9.3.4.(c

)] 

s,V,y = 0.90  Factor related to the influence of edges parallel to the shear 

load direction 

CEB 

[9.3.4.(d

)] 

ec,V,y = 1.00  Factor taking account a group effect when different shear loads 

are acting on the individual anchors in a group 

CEB 

[9.3.4.(e

)] 

,V,y = 1.00  Factor related to the angle at which the shear load is applied CEB 

[9.3.4.(f)

] 

ucr,V,y = 1.00  Factor related to the type of edge reinforcement used CEB 

[9.3.4.(g

)] 

Mc = 2.16  Partial safety factor CEB 

[3.2.3.1] 

Fv,Rd,c,y = 

VRk,c,y
0
*A,V,y*h,V,y*s,V,y*ec,V,y*,V,y

*ucr,V,y/Mc 

 

Fv,Rd,c,y = 12.82 [kN] Concrete resistance for edge failure CEB [9.3.1] 

Shear force Vj,Ed,z 

VRk,c,z
0
 = 

46.

15 

[k

N] 

Characteristic resistance of an anchor CEB 

[9.3.4.(a)] 

A,V,z 

= 

0.6

7 

 Factor related to anchor spacing and edge distance CEB 

[9.3.4] 

h,V,z 

= 

1.0

0 

 Factor related to the foundation thickness CEB 

[9.3.4.(c)] 

s,V,z 

= 

0.9

0 

 Factor related to the influence of edges parallel to the shear load direction CEB 

[9.3.4.(d)] 

ec,V,z 

= 

1.0

0 

 Factor taking account a group effect when different shear loads are acting on 

the individual anchors in a group 

CEB 

[9.3.4.(e)] 

,V,z 

= 

1.0

0 

 Factor related to the angle at which the shear load is applied CEB 

[9.3.4.(f)] 

ucr,V,

z = 

1.0

0 

 Factor related to the type of edge reinforcement used CEB 

[9.3.4.(g)] 

Mc = 2.1  Partial safety factor CEB 
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6 [3.2.3.1] 

Fv,Rd,c,z = VRk,c,z
0
*A,V,z*h,V,z*s,V,z*ec,V,z*,V,z*ucr,V,z/Mc  

Fv,Rd,c,z = 12.82 [kN] Concrete resistance for edge failure CEB [9.3.1] 

SPLITTING RESISTANCE 

Cf,d = 0.30  Coeff. of friction between the base plate and concrete [6.2.2.(6)] 

Nc,Ed = 291.41 [kN] Compressive force [6.2.2.(6)] 
Ff,Rd = Cf,d*Nc,Ed  
Ff,Rd = 87.42 [kN] Slip resistance [6.2.2.(6)] 

BEARING PRESSURE OF THE WEDGE ONTO CONCRETE 

Fv,Rd,wg,y = 1.4*lw*bwy*fck/c  
Fv,Rd,wg,y = 225.23 [kN] Resistance for bearing pressure of the wedge onto concrete  

Fv,Rd,wg,z = 1.4*lw*bwz*fck/c  
Fv,Rd,wg,z = 123.88 [kN] Resistance for bearing pressure of the wedge onto concrete  
SHEAR CHECK 

Vj,Rd,y = nb*min(F1,vb,Rd,y, F2,vb,Rd, Fv,Rd,cp, Fv,Rd,c,y) + Fv,Rd,wg,y + Ff,Rd  
Vj,Rd,y = 381.69 [kN] Connection resistance for shear CEB [9.3.1] 

Vj,Ed,y / Vj,Rd,y ≤ 1,0 0.05 < 1.00 verified (0.05) 

Vj,Rd,z = nb*min(F1,vb,Rd,z, F2,vb,Rd, Fv,Rd,cp, Fv,Rd,c,z) + Fv,Rd,wg,z + Ff,Rd  
Vj,Rd,z = 280.34 [kN] Connection resistance for shear CEB [9.3.1] 

Vj,Ed,z / Vj,Rd,z ≤ 1,0 0.00 < 1.00 verified (0.00) 

Vj,Ed,y / Vj,Rd,y + Vj,Ed,z / Vj,Rd,z ≤ 1,0 0.05 < 1.00 verified (0.05) 

Stiffener check 

Stiffener parallel to the web (along the extension of the column web) 

M1 
= 

0.62 [kN*
m] 

Bending moment acting on a stiffener  

Q1 
= 

22.15 [kN] Shear force acting on a stiffener  

zs = 98 [mm] Location of the neutral axis (from the plate base)  
Is = 1470978

64 

[mm
4
] Moment of inertia of a stiffener  

d 
= 

0.30 [MPa] Normal stress on the contact surface between stiffener and 
plate 

EN 1993-1-
1:[6.2.1.(5)] 

g 
= 

1.33 [MPa] Normal stress in upper fibers EN 1993-1-
1:[6.2.1.(5)] 

 = 5.70 [MPa] Tangent stress in a stiffener EN 1993-1-
1:[6.2.1.(5)] 

z = 9.88 [MPa] Equivalent stress on the contact surface between stiffener 
and plate 

EN 1993-1-
1:[6.2.1.(5)] 

max (g,  / (0.58), z ) / (fyp/M0) ≤ 1.0 (6.1) 0.04 < 1.00 verified (0.04) 

Stiffener perpendicular to the web (along the extension of the column flanges) 

M1 
= 

0.51 [kN*
m] 

Bending moment acting on a stiffener  

Q1 
= 

20.13 [kN] Shear force acting on a stiffener  

zs = 92 [mm] Location of the neutral axis (from the plate base)  
Is = 1517231

41 

[mm
4
] Moment of inertia of a stiffener  

d 
= 

0.22 [MPa] Normal stress on the contact surface between stiffener and 
plate 

EN 1993-1-
1:[6.2.1.(5)] 

g 
= 

1.08 [MPa] Normal stress in upper fibers EN 1993-1-
1:[6.2.1.(5)] 

 = 5.18 [MPa] Tangent stress in a stiffener EN 1993-1-
1:[6.2.1.(5)] 

z = 8.97 [MPa] Equivalent stress on the contact surface between stiffener 
and plate 

EN 1993-1-
1:[6.2.1.(5)] 
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max (g,  / (0.58), z ) / (fyp/M0) ≤ 1.0 (6.1) 0.04 < 1.00 verified (0.04) 

Welds between the column and the base plate 

 = 14.66 [MPa] Normal stress in a weld [4.5.3.(7)] 

 = 14.66 [MPa] Perpendicular tangent stress [4.5.3.(7)] 

yII = 1.90 [MPa] Tangent stress parallel to Vj,Ed,y [4.5.3.(7)] 

zII = -0.28 [MPa] Tangent stress parallel to Vj,Ed,z [4.5.3.(7)] 

W = 0.85  Resistance-dependent coefficient [4.5.3.(7)] 

 / (0.9*fu/M2)) ≤ 1.0 (4.1) 0.05 < 1.00 verified (0.05) 

(
2
 + 3.0 (yII

2
 + 

2
)) / (fu/(W*M2))) ≤ 1.0 (4.1) 0.08 < 1.00 verified (0.08) 

(
2
 + 3.0 (zII

2
 + 

2
)) / (fu/(W*M2))) ≤ 1.0 (4.1) 0.06 < 1.00 verified (0.06) 

Vertical welds of stiffeners 

Stiffener parallel to the web (along the extension of the column web) 

 = 2.17 [MPa] Normal stress in a weld [4.5.3.(7)] 

 = 2.17 [MPa] Perpendicular tangent stress [4.5.3.(7)] 

II = 7.12 [MPa] Parallel tangent stress [4.5.3.(7)] 

z = 13.08 [MPa] Total equivalent stress [4.5.3.(7)] 

W = 0.85  Resistance-dependent coefficient [4.5.3.(7)] 

max (, II * 3, z) / (fu/(W*M2)) ≤ 1.0 (4.1) 0.03 < 1.00 verified (0.03) 

Stiffener perpendicular to the web (along the extension of the column flanges) 

 = 1.79 [MPa] Normal stress in a weld [4.5.3.(7)] 

 = 1.79 [MPa] Perpendicular tangent stress [4.5.3.(7)] 

II = 6.47 [MPa] Parallel tangent stress [4.5.3.(7)] 

z = 11.77 [MPa] Total equivalent stress [4.5.3.(7)] 

W = 0.85  Resistance-dependent coefficient [4.5.3.(7)] 

max (, II * 3, z) / (fu/(W*M2)) ≤ 1.0 (4.1) 0.03 < 1.00 verified (0.03) 

Transversal welds of stiffeners 

Stiffener parallel to the web (along the extension of the column web) 

 = 35.15 [MPa] Normal stress in a weld [4.5.3.(7)] 

 = 35.15 [MPa] Perpendicular tangent stress [4.5.3.(7)] 

II = 10.81 [MPa] Parallel tangent stress [4.5.3.(7)] 

z = 72.75 [MPa] Total equivalent stress [4.5.3.(7)] 

W = 0.85  Resistance-dependent coefficient [4.5.3.(7)] 

max (, II * 3, z) / (fu/(W*M2)) ≤ 1.0 (4.1) 0.19 < 1.00 verified (0.19) 

Stiffener perpendicular to the web (along the extension of the column flanges) 

 = 35.15 [MPa] Normal stress in a weld [4.5.3.(7)] 

 = 35.15 [MPa] Perpendicular tangent stress [4.5.3.(7)] 

II = 7.94 [MPa] Parallel tangent stress [4.5.3.(7)] 

z = 71.63 [MPa] Total equivalent stress [4.5.3.(7)] 

W = 0.85  Resistance-dependent coefficient [4.5.3.(7)] 

max (, II * 3, z) / (fu/(W*M2)) ≤ 1.0 (4.1) 0.18 < 1.00 verified (0.18) 

Connection stiffness 

Bending moment Mj,Ed,y 

beff = 138 [mm] Effective width of the bearing pressure zone under the flange [6.2.5.(3)] 

leff = 500 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)] 

k13,y = Ec*(beff*leff)/(1.275*E)  
k13,y = 24 [mm] Stiffness coeff. of compressed concrete [Table 6.11] 

leff = 80 [mm] Effective length for a single bolt for mode 1 [6.2.6.5] 

m = 13 [mm] Distance of a bolt from the stiffening edge [6.2.6.5] 
k15,y = 0.850*leff*tp

3
/(m

3
)  
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k15,y = 259 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11] 

Lb = 251 [mm] Effective anchorage depth [Table 6.11] 

k16,y = 1.6*Ab/Lb  
k16,y = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11] 

0,y = 0.52  Column slenderness [5.2.2.5.(2)] 

Sj,ini,y = 314562.04 [kN*m] Initial rotational stiffness [Table 6.12] 
Sj,rig,y = 461896.81 [kN*m] Stiffness of a rigid connection [5.2.2.5] 
Sj,ini,y < Sj,rig,y SEMI-RIGID [5.2.2.5.(2)] 

Bending moment Mj,Ed,z 

k13,z = Ec*(Ac,z)/(1.275*E)  
k13,z = 24 [mm] Stiffness coeff. of compressed concrete [Table 6.11] 

leff = 722 [mm] Effective length for a single bolt for mode 2 [6.2.6.5] 
m = 177 [mm] Distance of a bolt from the stiffening edge [6.2.6.5] 

k15,z = 0.850*leff*tp
3
/(m

3
)  

k15,z = 2 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11] 

Lb = 251 [mm] Effective anchorage depth [Table 6.11] 

k16,z = 1.6*Ab/Lb  
k16,z = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11] 

0,z = 0.93  Column slenderness [5.2.2.5.(2)] 

Sj,ini,z = 148757.24 [kN*m] Initial rotational stiffness [6.3.1.(4)] 
Sj,rig,z = 145227.02 [kN*m] Stiffness of a rigid connection [5.2.2.5] 

Sj,ini,z  Sj,rig,z RIGID [5.2.2.5.(2)] 

Weakest component: 

FOUNDATION - BEARING PRESSURE ONTO CONCRETE 

 

Remarks 
Anchor curvature radius is too small. 60 [mm] < 76 [mm] 

Segment L4 of the hook anchor is too short. 95 [mm] < 127 [mm] 

Insufficient distance between anchor bolt and column pier. -7 [mm] < 38 [mm] 

 
  

 

 
  

 

Connection conforms to the code Ratio 0.41 

 

 ٠ٚىْٛ رزٌه شىً حٌٛطٍش ػلاػٟ حلارؼخد:
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 طظ١ُّ حطظخي حٌؼّٛد ِغ حٌـغش حٌلذ٠ذٞ حٌّخثً.

 

 

 

 

 

 

 

( ١ٌٚظ حٌٍل١ُ فمؾ  boltsٔظزغ ٔفظ خطٛحص طظ١ُّ حٌٛطلاص حٌلذ٠ذ٠ش ٚٔظٛؿٗ ٌخ١خس حٌشرؾ رخعظخذحَ )

 ٌظىْٛ حٌٕظ١ـش:

 

 

 

 

 

 

 

 

 

Steel A53 Gr.B Epd=10 Epu=10 

 

Tp=20 Bp=205 Hp=387  Front plate dimensions in 

[mm] 

Steel A53 Gr.B - Epu=40 Tbu=20 Bbu=205 Hbu=140  Upper bracket Column 

Flange  

dimensions in [mm] 

Steel A53 Gr.B - Ebd=30 

 

Tbd=20 Bbd=205 Hbd=140  Lower bracket Column 

Flange  

dimensions in [mm] 
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Steel A307 - - - d=25.4  Bolts dimensions in [mm] 

- - - - e=70  Horizontal spacing 

dimensions in [mm] 

- H1=163 

 

P3=75 P2=75 P1=75  Vertical spacing 

dimensions in [mm] 
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Steel A53 Gr.B - Thd=10 Thu=10  Horizontal stiffeners of column 

dimensions in [mm] 

Steel A53 Gr.B - TVd=10 -  Vertical spacing 

dimensions in [mm] 

Steel A53 Gr.B ta=10 wa=289 ha=394  Flange Plate  

dimensions in [mm] 

 

 

 

 

 

 

 

 

 

 

 ػخ١ٌش ؿذح.حٌٛطٍش ِمزٌٛش ٚح١ِٕش ٌذسؿش 
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 يخاصٌ ػًلالح:  3-3

ذظًٛى ٔذحهٛم يخاصٌ كثٛشج ٚذٚشْا تشَايح الأذٕدعك سٔتٕخ تكفاءج ػانٛح يغ كافح الاحًال انًحرًهح 

 ٔذمٛٛى الاخٓاداخ الاصاحاخ انُاذدح يٍ الاحًال.

يرش  11ٔاسذفاع اػهٗ لًّ فّٛ يرش   59.5يرش ٔطٕنّ  30انًثال انرانٙ نًخضٌ كثٛش ٚظم ػشضّ انٗ 

 ٚغرخذو فٙ خضٌ انًٕاد انغزائٛح فٙ احذ انًٕاَئ ْٕٔ ذظًٛى الرظاد٘ نهغاٚح ٔيغرٕٖ يراَرّ ػانٛح.
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Computed by robot DL1 –Self weight  

30 Kg /m
2 

DL2 

30 Kg /m
2
 Wind Loads 

 

American section W6x9  Curved tress –steel section  

American section L[4x4x0.375] inches  Purlins –steel section 

- 10 cm [thickness] Sandwich panel for roofing 

Cylinder f'c =24.1MPa  2.3x62x0.5 meter Strip footing [RC]  

Sand-salty mix. 10 Tons/m
2 

Soil Bearing Capacity 

- 20 mm Maximum Aggregate size 

ACI318-11 ᴓ16 mm Reinforcement Bar 

diameter for footing 

 

Service load , Fac. =1.0 

±ULS [ultimate limit state] 

±SLS [service limit state] 

Loads combinations  

ASCE7-10 , LRFD2000 Code and design  
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 انًؼطٛاخ فٙ اػلاِ ذى اعرخذايٓا حغة طشق الادخال انًؼرًذج فٙ الأيثهح انغاتمح.

 تؼذ انرحهٛم َكٌٕ اػهٗ لٛى نلإخٓاداخ ْٙ:

 

 

 

 

 

 

 ( يٛكا تاعكال ْٔٙ يمثٕنح .177.96انًلاحظ اٌ اػهٗ لًٛح اخٓاد ْٙ )

 الاصاحاخ ْٙ:

 يهى ْٔٙ يمثٕنح . 10( يمذاسْا y( تالاذداِ )566( فٙ انؼمذج سلى )Displacementالاصاحح )
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 انمٕٖ انًحٕسٚح ذكٌٕ:

 

 

 

 

 

 

يٛكا تاعكال الم يٍ   43.59انضغظ ػهٗ انرشتح يُمٕنح يٍ الاعاط انخشعاَٙ ْٙ: )اػهٗ ضغظ ْٕ 

 يٛكا تاعكال(. 100
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 (:stresses in dir. xyالاخٓاداخ ػهٗ الاعظ )

 

 

 

 

 

 

 

 

 

 

 (:.Global Displacement in Z-dirانٓثٕط فٙ الاعظ ذحد ذأثٛش الاحًال )

 

 

 

 

 

 

 

 

 

 

 

 يهى.1انًُشأ يغرمش نهغاٚح ٔانٓثٕط تغٛظ خذا ٚظم انٗ 
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 (:deformationsيكثش نًلاحظرّ )لاحظ شكم انرشِٕ فٙ انًُشأ 
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 .أَشائٛا يمثٕل( W6x9)انًمطغ 

 

 

 

 

 

 

 

 

 

 

 

 ( يمثٕل أَشائٛا.L4x4x0.375انًمطغ )
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 ذظًٛى الاعظ انخشعاَٛح:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 أَرٓٗ انًثال ...
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 تُاٚح ْٛكهٛح يٍ يماطغ انحذٚذ يرؼذدج انطٕاتك.

 

Computed by robot DL1 –Self weight  

1.5 kN /m
2
 DL2 on slab 

3.0 kN/ m
2
 Live loads on slab 

30 Kg /m
2
 Wind Loads [x-y] direction 

10 kN/ m Dead load on beams as wall weight 

American section HP16x183  Column steel section  

American section W14x38 Beams steel section 

- 150 mm  RC slab thickness 

Cylinder f'c =37.86 MPa  31x31x0.7 meter Raft foundation [RC]  

Sand-salty mix. 10 Tons/m
2 

Soil Bearing Capacity 

Cylinder f'c =37.86 Mpa 0.65x0.65x0.7 Pedestal RC  

- 38.4 mm Maximum Aggregate size 

ACI318-11 ᴓ25 mm Reinforcement Bar 

diameter for footing 

Service load , Fac. =1.0 

±ULS [ultimate limit state] 

±SLS [service limit state] 

Loads combinations  

ASCE7-10 , LRFD2000 Code and design  

Raft layout: 
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3d view of structure: 

 

 

 

 

 

 

 

 

 

 

 

 ٔضغ الاحًال ػهٗ انًُشأ.
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 ذؼشٚف الاحًال ٔيٕلؼٓا.

DL2 on Slab [-1.5 kN/m
2
] 

 

 

 

 

 

 

 

 

 

 

LL1 on slab [-3.0 kN/m
2
] 
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DL3 on beams (wall and partitions ) [10 kN/m] 

 

 

 

 

 

 

 

 

 

 

 

Wind loads start from +12.0 m [30 kg/m
2
] 
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 Loads Combinations : 

 

 

 

 

 

 

 

 

 

 

 

 

Start analysis: 
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 Results (Stresses on members) -  global extreme : 

 

 

 

 

 

 الاخٓاداخ الالظٗ يمثٕنح.

Results (Displacement on members) – global extreme: 

 

 

 

 

 

الاصاحاخ كثٛشج َغثٛا نزنك عُؼانح ْزِ الاصاحاخ ترمٕٚح انٕطلاخ انحذٚذٚح تٍٛ اندغٕس ٔالاػًذج 

الاعاط.ٔاضافح طفائح ذمٕٚح لٕٚح فٙ َماط اذظال الاػًذج يغ انظفٛحح   

Soil Reaction under RC raft: 
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( طٍ/و29.83َلاحظ الاخٓاداخ انضاغطح ػهٗ انرشتح ػانٛح ذظم انٗ ) 
2

 

 نزنك فاٌ الاخشاءاخ ذرطهة يا ٚهٙ:

يهى َرٕخّ نخٕاص ذحغٍٛ  30يؼشفح لٛى انٓثٕط فٙ الاعظ فارا كاَد ضًٍ حذٔد ألم يٍ  -1

 طثماخ انحظٗ انخاتظ انًحذٔل خٛذا.انرشتح اعفم الاعظ ػٍ طشٚك صٚادج 

كشكائض انذق ارا نى ذكٍ انثُاٚح يحاطح  ارا كاٌ انٓثٕط ػانٙ فأَُا َهدأ انٗ اعرخذاو انشكائض , -2

تاتُّٛ ضؼٛفح ٔلذًٚح ٔالا فأَُا َهدأ انٗ سكائض انحفش ٔذثمٗ يؼاندح انًٛاِ اندٕفٛح انًشكهح 

  انحمٛمٛح نٓزا الاخشاء.

Displacements on RC raft: 

 

 

 

 

 

 

 

 

 

 ( يهى . 20انٓثٕط ٚظم ذحد خذساٌ انمض نهًظؼذ انٗ ذمشٚثا )

 َذلك طلاحٛح انًُشأ يٍ انُاحٛح الالرظادٚح ػٍ طشٚك ذذلٛك انًماطغ نلأػًذج ٔاندغٕس انحذٚذٚح.

Steel Member Design [Select Column] 
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 (.HP14x89)( انٗ HP16x88ًٚكُُا ذغٛٛش انًمطغ نهؼًٕد يٍ )

 ٔنكٍ ٚدة الاَرثاِ انٗ اَّ ػُذ انرغٛٛش انٗ انًمطغ اندذٚذ فاَك ذحراج انٗ اػادج انرحهٛم نهًُشأ .

 تُفظ الاخشاء انغاتك نُدذ اٌ اندغش كافٙ اَشائٛا ٔالرظادٚا ٔلا حاخح نرغٛٛشِ.  َذلك اندغٕس كزنك

 نُظًى َمطح انرماء انؼًٕد يغ سلثح انماػذج انخشعاَٛح.
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َمٕو تكافح الادخالاخ انضشٔسٚح انرٙ ذى ششحٓا عاتما تإعٓاب نكافح انحمٕل نًؼشفح انرظًٛى الايثم 

 نهماػذج انحذٚذٚح يغ ػُاطش انرثثٛد ٔانرمٕٚح نٓا .

  

 

 

 

 

 

 

 

 

 ٔخذ انرٕخّٛ يٍ انثشَايح ػثاسج:

WEAKEST COMPONENT: 

FOUNDATION - CONCRETE CONE PULL-OUT FAILURE 
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 ْزا ٚؤشش ضشٔسج ذغهٛح سلثح انماػذج انخشعاَٛح ٔٚدة ذغهٛحٓا كؼًٕد خشعاَٙ يغهح.

 ذظًٛى اسذثاط انؼًٕد تاندغش انحذٚذ٘.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 َغرًش تإدخال انًؼطٛاخ انًطهٕتح.
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 ٔانُرٛدح نرظًٛى انٕطهح ْٙ:

 

 

 

 

 

 

 

 

 

 

 انٕطهح يمثٕنح اَشائٛا.
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 انهٕحاخ انرظًًٛٛح نلأعاط ْٙ:
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 خضاَاخ انًٛاِ انًشذفؼح ٔالاسضٛح:

 يرش. 8يرش ٔاسذفاػّ  8يرش ٔلطش انخضاٌ  20انًثال انرانٙ نخضاٌ يٛاِ يشذفغ تاسذفاع 

Computed by robot DL1 –Self weight  

6.0 kN /m
2
 DL2 on Bottom slab of RC tank 

100 mm Wall thickness [RC] 

20 Kg /m
2
 Wind Loads [x-y] direction 

9.81 kN /m
2
 DL3 Weight of water  

American section HP10x42 Column steel section  

American section W6x8.5 Beams steel section 

American section L 3x3x0.25 inches Crossed tie section 

Cylinder f'c =27.54 MPa Concrete -4  RC bottom slab strength 

Cylinder f'c =27.54 MPa 31x31x0.7 meter Raft foundation [RC]  

Sand-salty mix. 10 Tons/m
2 

Soil Bearing Capacity 

Cylinder f'c =27.54 MPa 0.65x0.65x0.7 Pedestal RC  

- 20 mm Maximum Aggregate size 

ACI318-11 ᴓ16 mm Reinforcement Bar 

diameter for footing 

Service load , Fac. =1.0 

±ULS [ultimate limit state] 

±SLS [service limit state] 

Loads combinations  

ASCE7-10 , LRFD2000 Code and design  
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9.81 kN /m
2
 DL3 Weight of water  

 

 

 

 

 

 

 

 

 

 

 

6.0 kN /m
2
 DL4 on side walls of RC tank 
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 اخشاء انرحهٛم الاَشائٙ نهًُشأ.

Stresses: [ok] 

 

 

 

 

 

 

Displacements: [ok] 
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Soil Reactions: [ok] 

 

 

 

 

 

 

 

 

 

 

 

Moments on RC Tank Wall and Raft: 
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Displacement in Raft foundation: [Max. 4 mm uplift.] 

 

 

 

 

 

 

 

 

 

 

Steel section check: Column [ok] 

 

 

 

 

 

 

 

 

 

 

  

Beams: [ok] 
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Design RC Raft: 

 

 

 

 

 

 

 

 

 

 

 

 َرٕاطم تإخشاءاخ انرظًٛى نلأعاط انخشعاَٙ:
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 ٔحغة الاخشاءاخ انًرثؼح عاتما .ًٔٚكُُا ذظًٛى انٕطلاخ انحذٚذٚح ٔتالٙ َماط الاذظال 
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 أمثلة تصميمية متنوعة:

تى تصًًٍٓا يٍ لثم انًؤنف نهكتاب يغ دكتٕس زٍذس يٓذي ٔدكتٕس تُاٌح يستشفى ًَٕرخٍح (: 1مثال )

انطاتٕق انًدٕف الازًش تتكٌٕ يٍ ػذج  أزًذ ػاخم لٍذ انتُفٍز ) ٍْكم خشساَح يسهسح ( ٔاندذساٌ يٍ

 تُاٌاخ يتصهح يغ تؼضٓا :

 طٕاتك . 10( يٍ  Aانثُاٌح انشئٍسٍح ) -1

 ( يٍ استؼح طٕاتك.Bانثُاٌح انًساػذج ) -2

 ( يٍ طاتمٍٍ.Cانثُاٌح الاداسٌح ) -3

( نهًستشفى انتً تتطاتك يغ يتطهثاخ ٔصاسج  geometric reviewانصٕس فً ادَاِ تًثم ال )

 انؼشالٍح.انصسح 

 

 

 

 

 

 

 

 

 

 

 

 

35.0  meter [10 strorey] Tip of building (maximum height) 

56.2 meter Length of building  

25.35 meter Width of building  
 

 

 

 

 بعارالفصل ال
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Computed by robot DL1 –Self weight  

2.0 kN /m
2 

DL2 

2.5   kN /m
2
 [Laboratory Service] LL1 

15 kN/m DL3 [walls and partitions ] 

2.0  kN /m
2
 [General Office] LL2 

4.5 kN/m
2
 [Radiology Service and others] LL3 

30 Kg /m
2
 Wind Loads 

 

American section W14x53  Column for steel part –steel 

section  

American section W14x53  beams for steel part –steel 

section  

Concrete 6 [41.31 MPa] [700x700] mm RC columns for concrete part 

Concrete 4.5 [31.0 MPa] [400x600] mm RC beams for concrete part 

Concrete 4.5 [31.0 MPa] 200 mm RC slab 

Cylinder f'c =27.54MPa 10 cm [thickness] RC slab for roofing [canopy]  

Cylinder f'c =27.54MPa  Variable  Strip footing [RC]  

Concrete 4.5 [31.0 MPa] [900-500] mm 

thickness 

Raft and other footing  

Sand-salty mix. 10 Tons/m
2 

Soil Bearing Capacity 

- 20 mm Maximum Aggregate size 

ACI318-11 ᴓ25 mm Reinforcement Bar diameter 

for footing 

 

Service load , Fac. =1.0 

±ULS [ultimate limit state] 

±SLS [service limit state] 

Loads combinations  

ASCE7-10 , LRFD2000, ACI318-11 Code and design  

 

 

 

 

 

 

DL [Walls and Partitions 

Weight] 
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WIND LOADS Y-DIRECTION 

[0.3 Kn/m2] 

Lab. loads 

[2.5 KN/m2] 
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 نُمى تتسهٍم انًُشأ.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 نُمشاء انُتائح انًستسصهح :
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1- Stresses [Global extreme stress] : 

 

  

 

 

 

  

2- Deflections [Global extreme stress] : 

 

 

 

 

 

 

3- Soil Reactions: 

 

 

 

 

 

 

 

 

 

 

 

 

 خًٍغ َتائح الاخٓاداخ انؼظًى

ٔانٓطٕل فً اندسٕس انخشساٍَح 

يؼمٕنح يٍ انُازٍح الاَشائٍح ٔضًٍ 

 انًتطهثاخ انؼايح.

ى 
ج ان

ستا
شتح َ

ى انت
ػه

ػانٍح 
خ 

خٓادا
لا

ا

 ٍ
ش ي

أكث
1
0
0

 
 / ٍ

ك
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4- Shear stress [xx-direction] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

يُاطك فً الاساط تستاج انى تكثٍف فً زذٌذ 

 انتسهٍر نٓا نٕخٕد لض ػانً.
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 تصًٍى ػًٕد خشساًَ:
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 انُٕتح انسساتٍح نهؼًٕد:

1 Level: 

 

 Name :  

 Reference level : 0.00 (m) 

 Fire rating : 0 (h) 

 Environment class :  mild 

 

2 Column: Column9 Number: 1 

 

2.1 Material properties: 

 

 Concrete : CONCR_6  fc' = 41.40 (MPa) 

Unit weight   : 2407.31 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 (MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 (MPa) 

 

2.2 Geometry: 

 

2.2.1 L  700 x 700 (mm) 

 Cut 300 x 300 (mm) 

2.2.2 Height: L = 3.35 (m) 

2.2.3 Slab thickness = 0.20 (m) 

2.2.4 Beam height = 0.60 (m) 

2.2.5 Cover = 40 (mm) 

 

2.3 Calculation options: 

 

 Calculations according to : ACI 318-11 metric 

 Precast column : no 

 Pre-design : no 

 Slenderness taken into account : yes 

 Ties :to slab    



  

)172( 
 

 Non-sway structure 

 

2.4 Loads: 

 

Case Nature Group f N Myu Myl Myi Mzu Mzl Mzi 

    (kN) (kN*m) (kN*m) (kN*m)

 (kN*m) (kN*m) (kN*m) 

COMB1 design 9 1.00 7668.68 147.34 -664.98 -340.05 -97.30 515.80 270.56 

f - load factor 

 

2.5 Calculation results: 

 

 

2.5.1 ULS Analysis 

 

 
 

Design combination:  COMB1 (B) 

 

Internal forces: 

N = 7668.68 (kN) My = -664.98 (kN*m) Mz = 515.80 (kN*m) 

 

Design forces: 

Lower node 

N = 7668.68 (kN) My  = -664.98 (kN*m) Mz = 515.80 (kN*m) 

 

2.5.1.1 Detailed analysis-Direction Y: 

 

  2.5.1.1.1 Critical force 

   

  Pc = 86568.06 (kN) (10-13) 

   k*lu = 3.50 (m) 

   EI = 107446.93 (kN*m2) (10-14) 

     

    Ec = 32481.86 (MPa) 

    Es = 199948.02 (MPa) 

    Ig = 14923333333 (mm4) 

    Ise = 589884949 (mm4) 

 

  2.5.1.1.2 Slenderness analysis 

 

  Non-sway structure 

 lu (m) k k*lu (m) 

 3.50 1.00 3.50 

  k*luy/ry = 18.12 < 36.66 Short column (10-7) 

 

  2.5.1.1.3 Buckling analysis  
   

  M1 = -664.98 (kN*m) M2 = 147.34 (kN*m) 

  Case: Cross-section at the column end (Lower node), Slenderness not taken into 

account 

  M = -664.98 (kN*m) 

  Mc = M = -664.98 (kN*m) 
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2.5.1.2 Detailed analysis-Direction Z: 
   

  M1 = -97.30 (kN*m) M2 = 515.80 (kN*m) 

  Case: Cross-section at the column end (Lower node), Slenderness not taken into 

account 

  M = 515.80 (kN*m) 

  Mc = M = 515.80 (kN*m) 

 

 2.5.2 Reinforcement: 

 

Ratio: ᵖ = Asr/Ag = 3.07 % 

 

2.6 Reinforcement: 

 

 Main bars (Grade 420): 

 25 ᴓ25 l = 3.31 (m) 

 

 Transversal reinforcement (Grade 300): 

 stirrups: 14 ᴓ13 l = 1.98 (m) 

   

 

3 Material survey: 

 

 Concrete volume  = 1.10 (m3) 

 Formwork = 7.70 (m2) 

 

 Steel Grade 420 

 Total weight = 318.97 (kG) 

 Density  = 289.98 (kG/m3) 

 Average diameter = 25.0 (mm) 

 Reinforcement survey: 

 

 Diameter Length Weight Number Total weight 

  (m) (kG) (No.) (kG) 

 25 3.31 12.76 25 318.97 

 

 

 Steel Grade 300 

 Total weight = 28.88 (kG) 

 Density  = 26.26 (kG/m3) 

 Average diameter = 13.0 (mm) 

 Reinforcement survey: 

 

 Diameter Length Weight Number Total weight 

  (m) (kG) (No.) (kG) 

                     13        1.98                2.06                     14               28.88 

 

 تصًٍى ازذ انسمٕف انخاص تانًختثشاخ:
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 تصًٍى ازذ اندسٕس انًستًشج نهثُاٌح انشئٍسٍح:

سُختاس ازذ اندسٕس انًستًشج كًُٕرج ٌُسسة فً تصًًٍّ ػهى تالً اندسٕس انخشساٍَح نهثُاٌح 

انشئٍسٍح فمظ ًٌٔكٍ نهًستخذو تصًٍى كم خسش ػهى زذج ْٔزا الاخشاء ٌتطهة يسازح كثٍشج خذا 

 كهٕزاخ لايدال لأدساخٓا خًٍؼا ُْا.
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 ايا انهٕزاخ انتُفٍزٌح نهؼتثح انخشساٍَح انًستًشج ًْ:
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 َتٕخّ نتصًٍى الاساط انسصٍشي نهثُاٌح انشئٍسٍح :
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 ُْان كًٍح زذٌذ تسهٍر ػانٍح َسثٍا سٍمٕو انثشَايح تهمائٍا تتشتٍثٓا ٔزسة يتطهثاخ انكٕد انًؼتًذ.
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 ايا انهٕزاخ انتُفٍزٌح نلأساط انسصٍشي ستكٌٕ:
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 ايا انُٕتح انسساتٍح :

1. Slab: Plate5 - Panel no. 5 

 

1.1. Reinforcement: 
 Type : RC shell [Raft Foundation] 

 Main reinforcement direction : 0° 

 Main reinforcement grade : ; Characteristic strength = 420.00 MPa 

 Bar diameters bottom   d1 = 25 (mm) d2 = 25 (mm) 
 top  d1 = 25 (mm) d2 = 25 (mm) 

 Cover bottom c1 = 50 (mm) 
  top c2 = 50 (mm) 

1.2. Concrete 
 

 Class : CONCR; Characteristic strength = 41.10 MPa 

 Density : 2407.24 (kG/m3) 
 

1.3. Hypothesis 
 

 Calculations according to  : ACI 

 Method of reinforcement area calculations  : analytical 

 Allowable deflection  : 30 (mm) 

 Verification of punching  : yes 

 Calculation type  : bending + 
compression/tension 

1.4. Slab geometry 
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Thickness 0.90 (m) 
 
Contour: 
 edge beginning end length 
  x1 y1 x2 y2  (m) 
 1 0.00 22.25 26.00 22.25 26.00 
 2 26.00 22.25 26.00 0.00 22.25 
 3 26.00 0.00 0.00 0.00 26.00 
 4 0.00 0.00 0.00 22.25 22.25 
 
Support: 
 n° Name dimensions coordinates edge 
   (m) x y 
 1 point 0.50 / 0.50 13.00 22.00 — 
 3 point 0.50 / 0.50 7.00 22.00 — 
 0 linear 0.20 / 6.00 4.00 22.00 — 
 0 linear 7.00 / 0.20 7.00 18.50 — 
 5 point 0.50 / 0.50 19.00 22.00 — 
 7 point 0.70 / 0.70 1.00 22.00 — 
 0 linear 7.00 / 0.20 1.00 18.50 — 
 9 point 0.70 / 0.70 25.00 22.00 — 
 11 point 0.70 / 0.70 1.00 1.00 — 
 13 point 0.70 / 0.70 25.00 1.00 — 
 15 point 0.50 / 0.50 13.00 1.00 — 
 17 point 0.50 / 0.50 7.00 1.00 — 
 19 point 0.50 / 0.50 19.00 1.00 — 
 21 point 0.60 7.00 15.00 — 
 0 linear 0.20 / 1.00 1.50 15.00 — 
 23 point 0.60 13.00 15.00 — 
 25 point 0.60 13.00 8.00 — 
 27 point 0.60 7.00 8.00 — 
 29 point 0.50 / 0.50 1.00 15.00 — 
 31 point 0.50 / 0.50 1.00 8.00 — 
 33 point 0.50 / 0.50 19.00 15.00 — 
 35 point 0.50 / 0.50 19.00 8.00 — 
 37 point 0.50 / 0.50 25.00 8.00 — 
 39 point 0.50 / 0.50 25.00 15.00 — 
 * - head present 

 

1.5. Calculation results: 
 

1.5.1. Maximum moments + reinforcement for bending, compression/tension 
 
  Ax(+) Ax(-) Ay(+)

 Ay(-) 
 
 Provided reinforcement (mm2/m): 
  0 0 0 0 
 Modified required reinforcement (mm2/m): 
  2744 7534 3978

 9014 
 Original required reinforcement (mm2/m): 
  2744 7534 3978

 9014 
 Coordinates (m): 
  23.00;7.25 25.00;22.00 26.00;4.24

 25.00;8.00 
 
1.5.2. Maximum moments + reinforcement for bending, compression/tension 
 
  Ax(+) Ax(-) Ay(+)

 Ay(-) 



  

)182( 
 

 
 Symbol: required area/provided area 
 Ax(+) (mm2/m) 2744/0 1371/0 1170/0

 2075/0 
 Ax(-) (mm2/m) 0/0 7534/0 0/0

 5830/0 
 Ay(+) (mm2/m) 0/0 0/0 3978/0 0/0 
 Ay(-) (mm2/m) 1170/0 7400/0 0/0

 9014/0 
 

  SLS 
 Mxx (kN*m/m) 615.62 -1669.39 37.32 -

1425.85 
 Myy (kN*m/m) -93.99 -1649.88 1007.41 -

2051.45 
 Mxy (kN*m/m) 113.04 -109.77 10.89 -

9.40 

 
 
 Nxx (kN/m) -15.84 -23.90 0.23 -

15.06 
 Nyy (kN/m) -50.53 -56.66 -51.23 -

49.86 
 Nxy (kN/m) -1.70 -8.07 1.29 -

0.03 
 

  ULS 
 Mxx (kN*m/m) 861.82 -2337.01 52.25 -

1996.08 
 Myy (kN*m/m) -131.57 -2309.69 1410.30 -

2871.87 
 Mxy (kN*m/m) 158.24 -153.68 15.24 -

13.16 

 
 
 Nxx (kN/m) -22.18 -33.45 0.32 -

21.08 
 Nyy (kN/m) -70.74 -79.32 -71.72 -

69.80 
 Nxy (kN/m) -2.37 -11.30 1.80 -

0.05 
 
 Coordinates (m) 23.00;7.25 25.00;22.00 26.00;4.24

 25.00;8.00 
 Coordinates* (m) 22.00;6.25;0.00 24.00;21.00;0.00 25.00;3.24;0.00

 24.00;7.00;0.00 
  * - Coordinates in the structure global coordinate system 
 

 
1.5.4. Deflection 
|f(+)| = 0 (mm) <= fdop(+) = 30 (mm) 
|f(-)| = 30 (mm) <= fdop(-) = 30 (mm) 
 

2. Loads: 
 
Case Type List Value  
1 self-weight  54to65 118to128 5 137to139 192to202 
211to213 265to276 285to287 340to350   359to361 414to424 433to435 488to498 135 
507to509 562to572 581to583 636to646   655to657 710to720 729to731 747to750 752to755 
740 757to760 762to765 767to770   772to775 777to780 782to785 787to790 792to795 
860to864 904 971 972 1094to1097   1103 1104 1111     PZ Negative             
2 (FE) uniform  54to65 118to128 135 137to139 192to202 
211to213 265to276 285to287 340to350   359to361 414to424 433to435 488to498 507to509 
562to572 581to583 636to646   655to657 710to720 729to731 740 904 971 1094to1097 1103 
1111     PZ=-2.00(kN/m2)             
3 uniform load    PZ=-15.00(kN/m)             
4 (FE) uniform  1094to1097     PZ=-2.50(kN/m2)             
5 (FE) uniform  904 971     PZ=-2.00(kN/m2)             
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6 (FE) uniform  638 642 646 710to720     PZ=-
4.50(kN/m2)             
6 (FE) uniform  54to65 118to128 137to139 192to202 
211to213 266to276 285to287 340to350   359to361 414to424 433to435 488to498 507to509 
562to572 581to583 636to646   655to657 710to720 729to731 747to750 752to755 757to760 
740 762to765 767to770   772to775 777to780 782to785 787to790 792to795 861to864     
PZ=-4.50(kN/m2)             
7 (FE) uniform  860    PY=0.30(kN/m2)              
7 uniform load   PY=7.20(kN/m)            
relative  
7 uniform load   PY=7.20(kN/m)            
relative  
7 uniform load   PY=7.20(kN/m)            
relative  
7 uniform load   PY=7.20(kN/m)            
relative  
7 uniform load   PY=7.20(kN/m)            
relative  
7 uniform load   PY=7.20(kN/m)            
relative  
7 uniform load   PY=7.20(kN/m)            
relative  
 
Combination/Component Definition 
ULS/10 (1+2+3)*1.20+(6+7)*1.60 
ULS/11 (1+2)*1.20+5*1.60 
ULS/12 (1+2)*1.20+5*1.60 

3. Material survey 
 

 Concrete volume = 520.65 (m3) 

 Formwork = 578.50 (m2) 

 Slab circumference = 96.50 (m) 

 Area of openings = 0.00 (m2) 
 
 

 تصًٍى الاساط انخشساٍَح نثُاٌح انًختثشاخ انطثٍح.
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 (: تصًٍى خضاٌ يٍ انخشساٍَح انًسهسح .2انًثال سلى )

 16 meter Height of Tank  

 12 meter Radius of Tank 

f'c cylinder 27.60 MPa 0.5 meter RC Wall thickness 

 0.7 meter Base of Tank thickness 

 15 meter maximum Water depth  

 

Self – Weight  DL1  

Hydrostatic Pressure computed by computer  DL2  

Fluid weight  DL3 

x-y direction 30 kg/m
2 

Wind loads 

Sand-salty mix.  10 tons/m
2 

Bearing capacity of soil  

 

 

 

 

 

 

 

 

 

 الازًال  
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 الاساط انسصٍشي نهخضاٌ:

34.2 meter Diameter of RC raft foundation 

900 mm Thickness of raft 

Concrete 4 = 34.50 MPa Concrete strength  
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 انُتائح:

1- Soil Reactions: 

 

 

 

 

 

 

 

 

 

 

 

 

 الاخٓاداخ ػهى انتشتح ضًٍ انًسًٕذ تٓا.
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2- Membrane Force –N [xx-dir.] 

 

 

 

 

 

 

 

 

 

 

 

3- Shear stress –t [yy-dir.] 
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 نتصًٍى خذساٌ انخضاٌ :
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 نتصًٍى الاساط انسصٍشي انذائشي نهخضاٌ.
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 انُٕتح انسساتٍح نلأساط: 

1. Slab: Plate1 - Panel no. 1 

 

1.1. Reinforcement: 
  

 Type : Reinforcement_type_1 

 Main reinforcement direction : 0° 

 Main reinforcement grade : ; Characteristic strength = 420.0 MPa 

 Bar diameters bottom   d1 = 16 (mm) d2 = 16 (mm) 
 top  d1 = 16 (mm) d2 = 16 (mm) 

 Cover bottom c1 = 50 (mm) c1' = 0 (mm) 
  top c2 = 50 (mm) c2' = 0 (mm) 

 
1.2. Concrete 
 

 Class : CONCR_5; Characteristic strength = 34.50 MPa 

 Density : 2407.31 (kG/m3) 
 

1.3. Hypothesis 
 

 Calculations according to  : ACI 318-11 metric 

 Method of reinforcement area calculations  : analytical 

 Verification of punching  : no 

 Calculation type  : bending + 
compression/tension 

 

1.4. Slab geometry 



  

)192( 
 

 
Thickness 0.90 (m) 
 
Contour: 
 edge beginning end length 
  x1 y1 x2 y2  (m) 
 1 4.79 -26.78 6.20 -26.78 1.41 
 2 6.20 -26.78 7.60 -26.66 1.41 
 3 7.60 -26.66 8.98 -26.41 1.41 
 4 8.98 -26.41 10.34 -26.05 1.41 
 5 10.34 -26.05 11.66 -25.57 1.41 
 6 11.66 -25.57 12.94 -24.97 1.41 
 7 12.94 -24.97 14.16 -24.27 1.41 
 8 14.16 -24.27 15.31 -23.46 1.41 
 9 15.31 -23.46 16.39 -22.56 1.41 
 10 16.39 -22.56 17.38 -21.56 1.41 
 11 17.38 -21.56 18.29 -20.48 1.41 
 12 18.29 -20.48 19.09 -19.33 1.41 
 13 19.09 -19.33 19.80 -18.11 1.41 
 14 19.80 -18.11 20.39 -16.84 1.41 
 15 20.39 -16.84 20.87 -15.52 1.41 
 16 20.87 -15.52 21.24 -14.16 1.41 
 17 21.24 -14.16 21.48 -12.77 1.41 
 18 21.48 -12.77 21.60 -11.37 1.41 
 19 21.60 -11.37 21.60 -9.97 1.41 
 20 21.60 -9.97 21.48 -8.56 1.41 
 21 21.48 -8.56 21.24 -7.18 1.41 
 22 21.24 -7.18 20.87 -5.82 1.41 
 23 20.87 -5.82 20.39 -4.50 1.41 
 24 20.39 -4.50 19.80 -3.22 1.41 
 25 19.80 -3.22 19.09 -2.01 1.41 
 26 19.09 -2.01 18.29 -0.85 1.41 
 27 18.29 -0.85 17.38 0.22 1.41 
 28 17.38 0.22 16.39 1.22 1.41 
 29 16.39 1.22 15.31 2.12 1.41 
 30 15.31 2.12 14.16 2.93 1.41 
 31 14.16 2.93 12.94 3.63 1.41 
 32 12.94 3.63 11.66 4.23 1.41 
 33 11.66 4.23 10.34 4.71 1.41 
 34 10.34 4.71 8.98 5.07 1.41 
 35 8.98 5.07 7.60 5.32 1.41 
 36 7.60 5.32 6.20 5.44 1.41 
 37 6.20 5.44 4.79 5.44 1.41 
 38 4.79 5.44 3.39 5.32 1.41 
 39 3.39 5.32 2.00 5.07 1.41 
 40 2.00 5.07 0.64 4.71 1.41 
 41 0.64 4.71 -0.68 4.23 1.41 
 42 -0.68 4.23 -1.95 3.63 1.41 
 43 -1.95 3.63 -3.17 2.93 1.41 
 44 -3.17 2.93 -4.32 2.12 1.41 
 45 -4.32 2.12 -5.40 1.22 1.41 
 46 -5.40 1.22 -6.39 0.22 1.41 
 47 -6.39 0.22 -7.30 -0.85 1.41 
 48 -7.30 -0.85 -8.11 -2.01 1.41 
 49 -8.11 -2.01 -8.81 -3.22 1.41 
 50 -8.81 -3.22 -9.40 -4.50 1.41 
 51 -9.40 -4.50 -9.88 -5.82 1.41 
 52 -9.88 -5.82 -10.25 -7.18 1.41 
 53 -10.25 -7.18 -10.49 -8.56 1.41 
 54 -10.49 -8.56 -10.62 -9.97 1.41 
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 55 -10.62 -9.97 -10.62 -11.37 1.41 
 56 -10.62 -11.37 -10.49 -12.77 1.41 
 57 -10.49 -12.77 -10.25 -14.16 1.41 
 58 -10.25 -14.16 -9.88 -15.52 1.41 
 59 -9.88 -15.52 -9.40 -16.84 1.41 
 60 -9.40 -16.84 -8.81 -18.11 1.41 
 61 -8.81 -18.11 -8.11 -19.33 1.41 
 62 -8.11 -19.33 -7.30 -20.48 1.41 
 63 -7.30 -20.48 -6.39 -21.56 1.41 
 64 -6.39 -21.56 -5.40 -22.56 1.41 
 65 -5.40 -22.56 -4.32 -23.46 1.41 
 66 -4.32 -23.46 -3.17 -24.27 1.41 
 67 -3.17 -24.27 -1.95 -24.97 1.41 
 68 -1.95 -24.97 -0.68 -25.57 1.41 
 69 -0.68 -25.57 0.64 -26.05 1.41 
 70 0.64 -26.05 2.00 -26.41 1.41 
 71 2.00 -26.41 3.39 -26.66 1.41 
 72 3.39 -26.66 4.79 -26.78 1.41 
 
Support: 
 n° Name dimensions coordinates edge 
   (m) x y 
 0 linear  8.76 -0.46 — 
 0 linear  -4.72 -7.40 — 
 0 linear  15.71 -13.94 — 
 0 linear  2.22 -20.88 — 
 * - head present 

 
 

1.5. Calculation results: 
 

1.5.1. Maximum moments + reinforcement for bending, compression/tension 
 
  Ax(+) Ax(-) Ay(+)

 Ay(-) 
 
 Provided reinforcement (mm2/m): 
  1676 5027 1828

 4021 
 Modified required reinforcement (mm2/m): 
  1620 3703 1676

 3076 
 Original required reinforcement (mm2/m): 
  1620 2868 1676

 3076 
 Coordinates (m): 
  5.73;-2.55 14.65;-18.42 0.65;-12.24 -

0.00;-0.00 
 
1.5.2. Maximum moments + reinforcement for bending, compression/tension 
 
  Ax(+) Ax(-) Ay(+)

 Ay(-) 
 
 Symbol: required area/provided area 
 Ax(+) (mm2/m) 1620/1676 0/1676 309/1676

 74/1676 
 Ax(-) (mm2/m) 1620/2513 3703/5027 1620/2513

 2224/2513 
 Ay(+) (mm2/m) 112/1828 0/1828 1676/1828

 0/457 
 Ay(-) (mm2/m) 1705/2011 2718/4021 1620/2011

 3076/4021 
 

  SLS 
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 Mxx (kN*m/m) 2.24 -535.11 -34.42 -
373.70 

 Myy (kN*m/m) -45.25 -401.06 2.45 -
604.76 

 Mxy (kN*m/m) 8.11 89.72 -5.73
 87.50 

 
 
 Nxx (kN/m) 179.44 53.14 179.39

 131.82 
 Nyy (kN/m) 174.62 122.74 182.50

 11.72 
 Nxy (kN/m) 4.63 48.17 -0.21

 55.99 
 

  ULS 
 Mxx (kN*m/m) 2.76 -642.90 -41.64 -

448.44 
 Myy (kN*m/m) -54.30 -481.83 3.01 -

725.71 
 Mxy (kN*m/m) 9.91 108.24 -6.88

 105.01 

 
 
 Nxx (kN/m) 215.50 63.77 215.27

 158.79 
 Nyy (kN/m) 209.66 147.29 219.84

 14.06 
 Nxy (kN/m) 6.35 57.81 0.26

 67.18 
 
 Coordinates (m) 5.73;-2.55 14.65;-18.42 0.65;-12.24 -

0.00;-0.00 
 Coordinates* (m) -7.11;3.93;0.00 11.09;4.59;0.00 -0.82;-5.03;0.00 -

12.00;0.00;0.00 
  * - Coordinates in the structure global coordinate system 
 

 
 
 

2. Loads: 
 
Case Type List Value  
1 self-weight  1 8to15     PZ Negative             
2 (FE) hydrostatic pressure  12to15    
GAMMA=1000.00(kG/m3) H=15.00(m)    NDIR=-Z         
3 (FE) uniform  12 14 15   PX=0.30(kN/m2) 
PY=0.30(kN/m2)              
4 (FE) uniform  8to11     PZ=-160.00(kN/m2)             
 
Combination/Component Definition 
 

3. Results - detailing 
 
List of solutions: 
Reinforcement: bars 
Solution no. Reinforcement range Total weight 
 Diameter / Weight (kG) 
1 - 52643.10 
 
Results for the solution no. 1 
Reinforcement zones 
 
Bottom reinforcement 
Name coordinates Provided reinforcement At Ar 
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 x1 y1 x2 y2 (mm) / (mm)
 (mm2/m) (mm2/m) 
1/1-(1/12-)  Ax Main -8.11 -13.47 -4.86 -3.22 16.0 / 40 2549   < 5027 
1/2-(1/12-)  Ax Main -6.39 -21.56 -0.68 -14.84 16.0 / 40 3278   < 5027 
1/3-(1/12-)  Ax Main 0.64 -24.27 12.30 -20.48 16.0 / 40 2996   < 5027 
1/4-(1/12-)  Ax Main 3.39 -0.31 6.20 2.93 16.0 / 40 2797   < 5027 
1/5-(1/12-)  Ax Main 12.30 -12.07 19.09 -8.56 16.0 / 40 2894   < 5027 
1/6-(1/12-)  Ax Main 12.30 -5.16 15.85 -0.85 16.0 / 40 3294   < 5027 
1/7-(1/12-)  Ax Main 13.55 -19.33 16.39 -14.16 16.0 / 40 3703   < 5027 
1/8-(1/12-)  Ax Main 15.31 -8.56 18.29 -5.16 16.0 / 40 3353   < 5027 
1/9-(1/12-)  Ax Main 15.85 -14.16 18.29 -12.77 16.0 / 40 2792   < 5027 
1/10-(1/12-)  Ax Main 15.85 -5.16 18.29 -3.86 16.0 / 40 3353   < 5027 
1/11-(1/12-)  Ax Main 16.39 -15.52 18.29 -14.16 16.0 / 40 2792   < 5027 
1/12-  Ax Main -10.62 -26.78 21.60 5.44 16.0 / 80 2224   < 2513 
1/13-(1/25-)  Ay Perpendicular -6.39 -17.48 -3.75 -11.37 16.0 / 
50 2583   < 4021 
1/14-(1/25-)  Ay Perpendicular -5.40 -4.50 -0.68 0.22 16.0 / 
50 3076   < 4021 
1/15-(1/25-)  Ay Perpendicular -3.17 -21.56 1.32 -18.72 16.0 / 
50 2966   < 4021 
1/16-(1/25-)  Ay Perpendicular -1.31 0.22 11.00 2.93 16.0 / 
50 3076   < 4021 
1/17-(1/25-)  Ay Perpendicular -0.68 -1.43 1.32 0.22 16.0 / 
50 3076   < 4021 
1/18-(1/25-)  Ay Perpendicular 0.64 -24.27 12.30 -21.56 16.0 / 
50 3063   < 4021 
1/19-(1/25-)  Ay Perpendicular 1.32 -21.56 3.39 -21.02 16.0 / 
50 2966   < 4021 
1/20-(1/25-)  Ay Perpendicular 4.09 -1.43 14.16 0.22 16.0 / 
50 2850   < 4021 
1/21-(1/25-)  Ay Perpendicular 9.66 -21.56 12.30 -20.48 16.0 / 
50 2988   < 4021 
1/22-(1/25-)  Ay Perpendicular 11.66 -2.01 14.16 -1.43 16.0 / 
50 2850   < 4021 
1/23-(1/25-)  Ay Perpendicular 12.94 -20.48 15.31 -17.48 16.0 / 
50 2783   < 4021 
1/24-(1/25-)  Ay Perpendicular 15.31 -15.52 19.09 -3.86 16.0 / 
50 3073   < 4021 
1/25-  Ay Perpendicular -10.62 -26.78 21.60 5.44 16.0 / 100 1754   < 2011 
 
Top reinforcement 
Name coordinates Provided reinforcement At Ar 

 x1 y1 x2 y2  (mm) / (mm)
 (mm2/m) (mm2/m) 
1/1+(1/47+)  Ax Main -4.86 -9.97 4.79 -2.01 16.0 / 120 1620   < 1676 
1/2+(1/47+)  Ax Main 1.32 -24.27 4.09 -21.02 16.0 / 120 1620   < 1676 
1/3+(1/47+)  Ax Main 5.49 -18.11 16.39 -13.47 16.0 / 120 1620   < 1676 
1/4+(1/47+)  Ax Main 8.29 -23.46 11.00 -20.48 16.0 / 120 1620   < 1676 
1/5+(1/47+)  Ax Main 12.30 -2.01 13.55 -0.85 16.0 / 120 1620   < 1676 
1/6+(1/47+)  Ax Main 13.55 -10.67 15.85 -3.86 16.0 / 120 1620   < 1676 
1/7+(1/47+)  Ax Main 15.31 -11.37 21.60 -10.67 16.0 / 120 1620   < 1676 
1/8+(1/47+)  Ax Main -8.11 -20.48 15.31 -7.87 16.0 / 120 1620   < 1676 
1/9+(1/47+)  Ax Main -7.30 -21.56 -3.75 -20.48 16.0 / 120 38   < 1676 
1/10+(1/47+)  Ax Main -6.39 -7.87 17.38 -2.01 16.0 / 120 1620   < 1676 
1/11+(1/47+)  Ax Main -2.56 -2.01 12.94 2.93 16.0 / 120 1620   < 1676 
1/12+(1/47+)  Ax Main -1.31 -22.56 15.31 -20.48 16.0 / 120 389   < 1676 
1/13+(1/47+)  Ax Main 1.32 -25.57 6.20 -22.56 16.0 / 120 269   < 1676 
1/14+(1/47+)  Ax Main 15.31 -16.18 18.29 -7.87 16.0 / 120 1620   < 1676 
1/15+(1/47+)  Ax Main -10.62 -16.84 -9.40 -4.50 16.0 / 120 1620   < 1676 
1/16+(1/47+)  Ax Main -9.40 -18.11 20.39 -14.84 16.0 / 120 18   < 1676 
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1/17+(1/47+)  Ax Main -9.40 -7.18 -8.11 -3.22 16.0 / 120 7   < 1676 
1/18+(1/47+)  Ax Main -8.81 -20.48 15.31 -18.11 16.0 / 120 11   < 1676 
1/19+(1/47+)  Ax Main -8.81 -3.22 -4.86 -0.85 16.0 / 120 9   < 1676 
1/20+(1/47+)  Ax Main -8.11 -14.84 19.09 -7.87 16.0 / 120 0   < 1676 
1/21+(1/47+)  Ax Main -8.11 -6.50 20.39 -3.22 16.0 / 120 6   < 1676 
1/22+(1/47+)  Ax Main -7.30 -0.85 -4.86 0.22 16.0 / 120 9   < 1676 
1/23+(1/47+)  Ax Main -6.39 -24.27 -0.68 -21.56 16.0 / 120 25   < 1676 
1/24+(1/47+)  Ax Main -6.39 -7.87 19.09 -6.50 16.0 / 120 0   < 1676 
1/25+(1/47+)  Ax Main -6.39 0.22 15.31 2.93 16.0 / 120 8   < 1676 
1/26+(1/47+)  Ax Main -4.86 -3.22 20.39 -2.01 16.0 / 120 19   < 1676 
1/27+(1/47+)  Ax Main -4.86 -0.31 12.94 0.22 16.0 / 120 0   < 1676 
1/28+(1/47+)  Ax Main -3.17 -25.57 6.20 -24.27 16.0 / 120 0   < 1676 
1/29+(1/47+)  Ax Main -3.17 2.93 2.70 4.23 16.0 / 120 0   < 1676 
1/30+(1/47+)  Ax Main -1.31 -21.56 19.09 -20.48 16.0 / 120 18   < 1676 
1/31+(1/47+)  Ax Main -0.68 -26.78 11.66 -25.57 16.0 / 120 0   < 1676 
1/32+(1/47+)  Ax Main -0.68 -22.56 19.09 -21.56 16.0 / 120 18   < 1676 
1/33+(1/47+)  Ax Main -0.68 4.23 11.66 5.44 16.0 / 120 0   < 1676 
1/34+(1/47+)  Ax Main 1.32 -24.27 15.31 -22.56 16.0 / 120 359   < 1676 
1/35+(1/47+)  Ax Main 5.49 2.93 12.94 4.23 16.0 / 120 73   < 1676 
1/36+(1/47+)  Ax Main 8.98 -25.57 12.94 -24.27 16.0 / 120 0   < 1676 
1/37+(1/47+)  Ax Main 12.94 -24.97 15.31 -24.27 16.0 / 120 9   < 1676 
1/38+(1/47+)  Ax Main 12.94 -2.01 19.09 -0.85 16.0 / 120 360   < 1676 
1/39+(1/47+)  Ax Main 12.94 2.93 15.31 3.63 16.0 / 120 0   < 1676 
1/40+(1/47+)  Ax Main 15.31 -23.46 16.39 -22.56 16.0 / 120 2   < 1676 
1/41+(1/47+)  Ax Main 15.31 -0.85 16.39 2.12 16.0 / 120 11   < 1676 
1/42+(1/47+)  Ax Main 16.39 -20.48 19.09 -18.11 16.0 / 120 18   < 1676 
1/43+(1/47+)  Ax Main 16.39 -0.85 19.09 1.22 16.0 / 120 11   < 1676 
1/44+(1/47+)  Ax Main 19.09 -19.33 20.39 -18.11 16.0 / 120 9   < 1676 
1/45+(1/47+)  Ax Main 19.09 -14.84 21.60 -9.97 16.0 / 120 1620   < 1676 
1/46+(1/47+)  Ax Main 20.39 -16.84 21.60 -14.84 16.0 / 120 18   < 1676 
1/47+  Ax Main 20.39 -9.97 21.60 -4.50 16.0 / 120 1620   < 1676 
1/48+(1/103+)  Ay Perpendicular -6.39 -20.48 1.32 -5.16 16.0 / 110 1676   < 1828 
1/49+(1/103+)  Ay Perpendicular -1.95 -5.16 1.32 -3.22 16.0 / 110 1620   < 1828 
1/50+(1/103+)  Ay Perpendicular 0.64 -26.78 6.20 -24.97 16.0 / 110 1620   < 1828 
1/51+(1/103+)  Ay Perpendicular 1.32 -20.48 5.49 -12.77 16.0 / 110 1676   < 1828 
1/52+(1/103+)  Ay Perpendicular 1.32 -12.77 2.00 -8.56 16.0 / 110 1676   < 1828 
1/53+(1/103+)  Ay Perpendicular 1.32 2.93 2.70 5.32 16.0 / 110 1620   < 1828 
1/54+(1/103+)  Ay Perpendicular 2.70 4.23 10.34 5.44 16.0 / 110 1620   < 1828 
1/55+(1/103+)  Ay Perpendicular 3.39 -4.50 12.94 2.12 16.0 / 110 1673   < 1828 
1/56+(1/103+)  Ay Perpendicular 4.79 -23.46 11.00 -20.48 16.0 / 110 1673   < 1828 
1/57+(1/103+)  Ay Perpendicular 5.49 -20.48 12.30 -18.11 16.0 / 110 1673   < 1828 
1/58+(1/103+)  Ay Perpendicular 6.20 -26.78 8.98 -25.57 16.0 / 110 1620   < 1828 
1/59+(1/103+)  Ay Perpendicular 9.66 -10.67 14.16 -4.50 16.0 / 110 1674   < 1828 
1/60+(1/103+)  Ay Perpendicular 11.00 -21.02 12.30 -20.48 16.0 / 110 462   < 1828 
1/61+(1/103+)  Ay Perpendicular 12.94 -2.01 14.16 -1.43 16.0 / 110 1620   < 1828 
1/62+(1/103+)  Ay Perpendicular 13.55 -18.72 15.31 -17.48 16.0 / 110 1620   < 1828 
1/63+(1/103+)  Ay Perpendicular 14.16 -14.84 19.09 -9.26 16.0 / 110 1628   < 1828 
1/64+(1/103+)  Ay Perpendicular 19.09 -13.47 19.80 -10.67 16.0 / 110 1620   < 1828 
1/65+(1/103+)  Ay Perpendicular -8.11 -20.48 15.31 -7.87 16.0 / 440 381   < 457 
1/66+(1/103+)  Ay Perpendicular -7.30 -6.50 18.29 -2.01 16.0 / 440 418   < 457 
1/67+(1/103+)  Ay Perpendicular -6.39 -7.87 19.09 -6.50 16.0 / 440 412   < 457 
1/68+(1/103+)  Ay Perpendicular -2.56 -2.01 12.94 2.12 16.0 / 440 375   < 457 
1/69+(1/103+)  Ay Perpendicular -0.68 -22.56 13.55 -20.48 16.0 / 440 420   < 457 
1/70+(1/103+)  Ay Perpendicular 15.31 -18.11 19.09 -7.87 16.0 / 440 343   < 457 
1/71+(1/103+)  Ay Perpendicular -10.62 -16.84 -9.40 -4.50 16.0 / 440 0   < 457 
1/72+(1/103+)  Ay Perpendicular -9.40 -18.11 20.39 -14.84 16.0 / 440 0   < 457 
1/73+(1/103+)  Ay Perpendicular -9.40 -7.18 -8.11 -3.22 16.0 / 440 0   < 457 
1/74+(1/103+)  Ay Perpendicular -8.81 -20.48 15.31 -18.11 16.0 / 440 0   < 457 
1/75+(1/103+)  Ay Perpendicular -8.81 -3.22 -4.86 -0.85 16.0 / 440 0   < 457 
1/76+(1/103+)  Ay Perpendicular -8.11 -14.84 19.09 -7.87 16.0 / 440 0   < 457 
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1/77+(1/103+)  Ay Perpendicular -8.11 -6.50 20.39 -3.22 16.0 / 440 0   < 457 
1/78+(1/103+)  Ay Perpendicular -7.30 -21.56 -3.75 -20.48 16.0 / 440 0   < 457 
1/79+(1/103+)  Ay Perpendicular -7.30 -0.85 -4.86 0.22 16.0 / 440 5   < 457 
1/80+(1/103+)  Ay Perpendicular -6.39 -24.27 -0.68 -21.56 16.0 / 440 16   < 457 
1/81+(1/103+)  Ay Perpendicular -6.39 0.22 15.31 2.93 16.0 / 440 14   < 457 
1/82+(1/103+)  Ay Perpendicular -4.86 -3.22 20.39 -2.01 16.0 / 440 5   < 457 
1/83+(1/103+)  Ay Perpendicular -4.86 -0.31 12.94 0.22 16.0 / 440 5   < 457 
1/84+(1/103+)  Ay Perpendicular -3.17 -25.57 6.20 -24.27 16.0 / 440 16   < 457 
1/85+(1/103+)  Ay Perpendicular -3.17 2.93 2.70 4.23 16.0 / 440 10   < 457 
1/86+(1/103+)  Ay Perpendicular -1.31 -21.56 19.09 -20.48 16.0 / 440 9   < 457 
1/87+(1/103+)  Ay Perpendicular -0.68 -26.78 11.66 -25.57 16.0 / 440 16   < 457 
1/88+(1/103+)  Ay Perpendicular -0.68 -22.56 19.09 -21.56 16.0 / 440 9   < 457 
1/89+(1/103+)  Ay Perpendicular -0.68 4.23 11.66 5.44 16.0 / 440 16   < 457 
1/90+(1/103+)  Ay Perpendicular 1.32 -24.27 15.31 -22.56 16.0 / 440 14   < 457 
1/91+(1/103+)  Ay Perpendicular 5.49 2.93 12.94 4.23 16.0 / 440 16   < 457 
1/92+(1/103+)  Ay Perpendicular 8.98 -25.57 12.94 -24.27 16.0 / 440 14   < 457 
1/93+(1/103+)  Ay Perpendicular 12.94 -24.97 15.31 -24.27 16.0 / 440 14   < 457 
1/94+(1/103+)  Ay Perpendicular 12.94 -2.01 19.09 -0.85 16.0 / 440 202   < 457 
1/95+(1/103+)  Ay Perpendicular 12.94 2.93 15.31 3.63 16.0 / 440 7   < 457 
1/96+(1/103+)  Ay Perpendicular 15.31 -23.46 16.39 -22.56 16.0 / 440 9   < 457 
1/97+(1/103+)  Ay Perpendicular 15.31 -0.85 16.39 2.12 16.0 / 440 14   < 457 
1/98+(1/103+)  Ay Perpendicular 16.39 -20.48 19.09 -18.11 16.0 / 440 0   < 457 
1/99+(1/103+)  Ay Perpendicular 16.39 -0.85 19.09 1.22 16.0 / 440 5   < 457 
1/100+(1/103+)  Ay Perpendicular 19.09 -19.33 20.39 -18.11 16.0 / 440 0   < 457 
1/101+(1/103+)  Ay Perpendicular 19.09 -14.84 21.60 -9.97 16.0 / 440 19   < 457 
1/102+(1/103+)  Ay Perpendicular 20.39 -16.84 21.60 -14.84 16.0 / 440 0   < 457 
1/103+  Ay Perpendicular 20.39 -9.97 21.60 -4.50 16.0 / 
440 0   < 457 
 
 

4. Material survey 
 

 Concrete volume = 734.20 (m3) 

 Formwork = 815.78 (m2) 

 Slab circumference = 101.28 (m) 

 Area of openings = 0.00 (m2) 
 
 

 Steel  

 Total weight  = 56942.47 (kG) 

 Density  = 77.56 (kG/m3) 

 Average diameter  = 16.0 (mm) 

 Survey according to diameters: 
 
  

 ( : تصًٍى ٔتسهٍم تشج اتصالاخ.3)انًثال سلى 

 يتش فٕق تُاٌح ٍْكهٍح خشساٍَح نّ انًؼهٕياخ انتانٍح: 24تشج اتصالاخ زذٌذي تاستفاع 

American section L 4x4x0.25 inches Tower main steel sections 

American section L 7x4xo.375 inches Supported leg  

f'c = 21.0 MPa 1.7x1.7x0.5 meter RC Pad under tower over slab 

f'c = 21.0 MPa 0.6x0.5 meter RC Tie beams 

f'c = 21.0 MPa 200 mm Slab of building  

f'c = 25.0 MPa [400x400] mm RC Column of building  
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 الازًال ػهى تشج الاتصالاخ:

Self-weight  DL1 

3.0 kg/m length of each bars Wind loads  

100 kg DL 2 [point loads] for high dishes  
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1- Design of RC Pad: 
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BOTTOM REINFORCEMENT OF PAD [REQUIRED] 

TO BE CHECK WITH AVALIBLE REINFORCEMENT . e (spacing in cm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOP REINFORCEMENT OF PAD [REQUIRED] 

TO BE CHECK WITH AVALIBLE REINFORCEMENT – e (spacing in cm) 
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2- DESIGN OF RC BEAM OVER SLAB 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOCATION OF RC BEAM 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REINFORCEMENT OF BEAM [REQUIRED]- bottom reinf. 3 #20 mm  

TO BE CHECK WITH AVALIBLE REINFORCEMENT 
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3- Design of RC Column  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location oF Column [300x300] mm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column results 
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Column Reinforcement [Required] to Be Check With Provieded 

Reinforcement. 

 

5-Design of RC Slab of Building  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RC Slab Of Building 
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RC Slab Reinforcement [Required] –to Be Check with Provieded 

Reinforcement. 
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Defelection in RC Slab 

 



HP Steel Section Properties and Dimensions 

Desig- 

nation  

   
 

                            

nomi- 

nal 

Wt. 

per 

ft 

Compact Section Criteria 

X1 X2 x106 

Elastic Properties Plastic Modulus 

Axis X-X Axix Y-Y 

Zx Zy  bf  

2tf 

 h  

tw 

Fy''' I S r I S r 

ksi  ksi  (1/ksi)2 in.4 in.3 in.  in.4 in.3 in.  in.3 in.3 
 

  

  HP14x117 

  HP14x102 

  HP14x89 

  HP14x73 

  

  HP12x84 

  HP12x74 

  HP12x63 

  HP12x53 

  

  HP10x57 

  HP10x42 

  

  HP8x36 

  
 

117 9.2 14.2 - 3870 659 1220 172 5.96 443 59.5 3.59 194 91.4 

102 10.5 16.2 - 3400 1090 1050 150 5.92 380 51.4 3.56 169 78.8 

89 11.9 18.5 - 2960 1840 904 131 5.88 326 44.3 3.53 146 67.7 

73 14.4 22.6 - 2450 3880 729 107 5.84 261 35.8 3.49 118 54.6 

                            

84 9.0 14.2 - 3860 670 650 106 5.14 213 34.6 2.94 120 53.2 

74 10.0 16.0 - 3440 1050 569 93.8 5.11 186 30.4 2.92 105 46.6 

63 11.8 18.9 - 2940 1940 472 79.1 5.06 153 25.3 2.88 88.3 38.7 

53 13.8 22.3 - 2500 3650 393 66.8 5.03 127 21.1 2.86 74.0 32.2 

                            

57 9.0 13.9 - 3920 631 294 58.8 4.18 101 19.7 2.45 66.5 30.3 

42 12.0 18.9 - 2920 1970 210 43.4 4.13 71.7 14.2 2.41 48.3 21.8 

                            

36 9.2 14.2 - 3840 685 119 29.8 3.36 40.3 9.88 1.95 33.6 15.2 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 

 

  

 

 

 



HP Steel Section Properties and Dimensions 

 

Desig- 

nation  

   
 

                          

Area Depth Web Flange Distance 

A d 

Thickness 

tw 

tw 

2 

Width  

bf 

Thickness 

tf T  k  k1 

in.2 in. in. in. in. in. in. in. in. in. in. in. in. 
 

  HP14x117 

  HP14x102 

  HP14x89 

  HP14x73 

  

  HP12x84 

  HP12x74 

  HP12x63 

  HP12x53 

  

  HP10x57 

  HP10x42 

  

  HP8x36 

  
 

34.4 14.21 14
1
/4 0.805 

13
/16 

7
/16 14.885 14

7
/8 0.805 

13
/16 11

1
/4 1

1
/2 1

1
/16 

30.0 14.01 14 0.705 
11

/16 
3
/8 14.785 14

3
/4 0.705 

11
/16 11

1
/4 1

3
/8 1 

26.1 13.83 13
7
/8 0.615 

5
/8 

5
/16 14.695 14

3
/4 0.615 

5
/8 11

1
/4 1

5
/16 

15
/16 

21.4 13.61 13
5
/8 0.505 

1
/2 

1
/4 14.585 14

5
/8 0.505 

1
/2 11

1
/4 1

3
/16 

7
/8 

                          

24.6 12.28 12
1
/4 0.685 

11
/16 

3
/8 12.295 12

1
/4 0.685 

11
/16 9

1
/2 1

3
/8 1 

21.8 12.13 12
1
/8 0.605 

5
/8 

5
/16 12.215 12

1
/4 0.610 

5
/8 9

1
/2 1

5
/16 

15
/16 

18.4 11.94 12 0.515 
1
/2 

1
/4 12.125 12

1
/8 0.515 

1
/2 9

1
/2 1

1
/4 

7
/8 

15.5 11.78 11
3
/4 0.435 

7
/16 

1
/4 12.045 12 0.435 

7
/16 9

1
/2 1

1
/8 

7
/8 

                          

16.8 9.99 10 0.565 
9
/16 

5
/16 10.225 10

1
/4 0.565 

9
/16 7

5
/8 1

3
/16 

13
/16 

12.4 9.70 9
3
/4 0.415 

7
/16 

1
/4 10.075 10

1
/8 0.420 

7
/16 7

5
/8 1

1
/16 

3
/4 

                          

10.6 8.02 8 0.445 
7
/16 

1
/4 8.155 8

1
/8 0.445 

7
/16 6

1
/8 

15
/16 

5
/8 

*** *** *** *** *** *** *** *** *** *** *** *** *** 
 

 

 

 



W Steel Section Properties And Dimensions   

 

 

  

 
 
 

Desig- 

nation  

 
 
 

 

                            

nomi- 

nal 

Wt. 

per 

ft 

Compact Section Criteria 

X1 X2 x10
6
 

Elastic Properties Plastic Modulus 

Axis X-X Axix Y-Y 

Zx Zy  bf  

2tf 

 h  

tw 

Fy''' I S r I S r 

ksi
 
 ksi

 
 (1/ksi)

2
 in.

4
 in.

3
 in.

 
 in.

4
 in.

3
 in.

 
 in.

3
 in.

3
 

 

W44x335 

W44x290 

W44x262 

W44x230 

  

W40x593 

W40x503 

W40x431 

W40x372 

W40x321 

W40x297 

W40x277 

W40x249 

W40x215 

W40x199 

W40x174 

  

W40x466 

W40x392 

W40x331 

W40x278 

W40x264 

W40x235 

W40x211 

335 4.5 38.1 44 2430 5110 31100 1410 17.8 1200 150 3.49 1620 236 

290 5.0 44.7 32 2140 8220 27100 1240 17.8 1050 133 3.50 1420 206 

262 5.5 49.2 26 1930 12300 24200 1120 17.7 927 118 3.46 1270 183 

230 6.5 54.8 21 1690 21200 20800 969 17.5 796 101 3.43 1100 157 

                            

593 2.6 19.1 - 4790 337 50400 2340 17.0 2520 302 3.81 2760 481 

503 3.0 22.2 - 4110 620 41700 1980 16.8 2050 250 3.72 2300 394 

431 3.4 25.5 - 3550 1100 34800 1690 16.6 1690 208 3.65 1950 327 

372 3.9 29.5 - 3100 1860 29600 1460 16.4 1420 177 3.60 1670 277 

321 4.5 34.2 - 2690 3240 25100 1250 16.3 1190 150 3.56 1420 234 

297 4.8 36.8 47 2500 4240 23200 1170 16.3 1090 138 3.54 1330 215 

277 5.0 41.2 38 2350 5370 21900 1100 16.4 1040 132 3.58 1250 204 

249 5.5 45.6 31 2120 7940 19500 992 16.3 926 118 3.56 1120 182 

215 6.5 52.6 23 1830 14000 16700 858 16.2 796 101 3.54 963 156 

199 7.4 52.6 23 1690 20300 14900 769 16.0 695 88.2 3.45 868 137 

174 9.5 52.6 23 1500 36000 12200 639 15.5 541 68.8 3.26 715 107 

                            

466 2.1 20.5 - 4560 473 36300 1710 16.3 1010 160 2.72 2050 262 

392 2.5 24.1 - 3920 851 29900 1440 16.1 803 130 2.64 1710 212 

331 2.9 28.0 - 3360 1560 24700 1210 15.9 646 106 2.57 1430 172 

278 3.3 33.5 57 2860 2910 20500 1020 15.8 521 87.1 2.52 1190 140 

264 3.4 35.6 50 2720 3510 19400 971 15.8 493 82.6 2.52 1130 132 

235 3.8 41.2 38 2430 5310 17400 874 15.9 444 74.6 2.54 1010 118 

211 4.2 45.6 31 2200 7890 15500 785 15.8 390 66.1 2.51 905 105 



W Steel Section Properties And Dimensions   

 

 

W40x183 

W40x167 

W40x149 

  

W36x848 

W36x798 

W36x650 

W36x527 

W36x439 

W36x393 

W36x359 

W36x328 

W36x300 

W36x280 

W36x260 

W36x245 

W36x230 

  

W36x256 

W36x232 

W36x210 

W36x194 

W36x182 

W36x170 

W36x160 

W36x150 

W36x135 

  

W33x354 

183 4.8 52.6 23 1900 13700 13300 682 15.7 336 56.9 2.50 781 89.6 

167 5.8 52.6 23 1750 20500 11600 599 15.3 283 47.9 2.40 692 76.0 

149 7.1 54.3 22 1610 31400 9780 512 14.9 229 38.8 2.29 597 62.2 

                            

848 2.0 12.5 - 7100 71 67400 3170 16.4 4550 501 4.27 3830 799 

798 2.1 13.2 - 6720 87 62600 2980 16.4 4200 467 4.24 3570 743 

650 2.5 16.0 - 5590 175 48900 2420 16.0 3230 367 4.12 2840 580 

527 3.0 19.6 - 4630 365 38300 1950 15.8 2490 289 4.02 2270 454 

439 3.5 23.1 - 3900 704 31000 1620 15.6 1990 235 3.95 1860 367 

393 3.8 25.8 - 3540 1040 27500 1450 15.5 1750 208 3.90 1660 325 

359 4.2 28.1 - 3240 1470 24800 1320 15.4 1570 188 3.87 1510 292 

328 4.5 30.9 - 2980 2040 22500 1210 15.3 1420 171 3.84 1380 265 

300 5.0 33.3 58 2720 2930 20300 1110 15.2 1300 156 3.83 1260 241 

280 5.3 35.6 51 2560 3730 18900 1030 15.1 1200 144 3.81 1170 223 

260 5.7 37.5 46 2370 5100 17300 953 15.0 1090 132 3.78 1080 204 

245 6.1 39.4 41 2230 6430 16100 895 15.0 1010 123 3.75 1010 190 

230 6.5 41.4 37 2100 8190 15000 837 14.9 940 114 3.73 943 176 

                            

256 3.5 33.8 56 2840 2870 16800 895 14.9 528 86.5 2.65 1040 137 

232 3.9 37.3 46 2580 4160 15000 809 14.8 468 77.2 2.62 936 122 

210 4.5 39.1 42 2320 6560 13200 719 14.6 411 67.5 2.58 833 107 

194 4.8 42.4 36 2140 8850 12100 664 14.6 375 61.9 2.56 767 97.7 

182 5.1 44.8 32 2020 11300 11300 623 14.5 347 57.6 2.55 718 90.7 

170 5.5 47.8 28 1900 14500 10500 580 14.5 320 53.2 2.53 668 83.8 

160 5.9 50.0 26 1780 18600 9750 542 14.4 295 49.1 2.50 624 77.3 

150 6.4 52.0 24 1680 24200 9040 504 14.3 270 45.1 2.47 581 70.9 

135 7.6 54.1 22 1520 38000 7800 439 14.0 225 37.7 2.38 509 59.7 

                            

354 3.8 25.8 - 3540 1030 21900 1230 14.5 1460 181 3.74 1420 282 



W Steel Section Properties And Dimensions   

 

 

W33x318 

W33x291 

W33x263 

W33x241 

W33x221 

W33x201 

  

W33x169 

W33x152 

W33x141 

W33x130 

W33x118 

  

W30x477 

W30x391 

W30x326 

W30x292 

W30x261 

W30x235 

W30x211 

W30x191 

W30x173 

  

W30x148 

W30x132 

W30x124 

W30x116 

W30x108 

W30x99 

318 4.2 28.8 - 3200 1530 19500 1110 14.4 1290 161 3.71 1270 250 

291 4.6 31.2 - 2940 2130 17700 1010 14.4 1160 146 3.69 1150 226 

263 5.0 34.5 54 2670 3100 15800 917 14.3 1030 131 3.66 1040 202 

241 5.7 36.1 49 2430 4590 14200 829 14.1 932 118 3.63 939 182 

221 6.2 38.7 43 2240 6440 12800 757 14.1 840 106 3.59 855 164 

201 6.8 41.9 36 2040 9390 11500 684 14.0 749 95.2 3.56 772 147 

                            

169 4.7 44.7 32 2160 8150 9290 549 13.7 310 53.9 2.50 629 84.4 

152 5.5 47.2 29 1940 12900 8160 487 13.5 273 47.2 2.47 559 73.9 

141 6.0 49.6 26 1800 17800 7450 448 13.4 246 42.7 2.43 514 66.9 

130 6.7 51.7 24 1660 25100 6710 406 13.2 218 37.9 2.39 467 59.5 

118 7.8 54.5 22 1510 37700 5900 359 13.0 187 32.6 2.32 415 51.3 

                            

477 2.7 16.6 - 5420 193 26100 1530 13.7 1970 249 3.75 1790 390 

391 3.2 19.9 - 4510 386 20700 1250 13.5 1550 198 3.68 1430 310 

326 3.7 23.7 - 3860 735 16800 1030 13.2 1240 162 3.61 1190 252 

292 4.1 26.5 - 3460 1110 14900 928 13.2 1100 144 3.58 1060 223 

261 4.6 29.0 - 3110 1690 13100 827 13.1 959 127 3.54 941 196 

235 5.0 32.5 61 2820 2460 11700 746 13.0 855 114 3.52 845 175 

211 5.7 34.9 53 2510 3950 10300 663 12.9 757 100 3.49 749 154 

191 6.3 38.0 44 2280 5840 9170 598 12.8 673 89.5 3.46 673 138 

173 7.0 41.2 38 2070 8540 8200 539 12.7 598 79.8 3.43 605 123 

                            

148 4.4 41.5 37 2310 6180 6680 436 12.4 227 43.3 2.28 500 68.0 

132 5.3 43.9 33 2050 10500 5770 380 12.2 196 37.2 2.25 437 58.4 

124 5.7 46.2 30 1930 13500 5360 355 12.1 181 34.4 2.23 408 54.0 

116 6.2 47.8 28 1800 17700 4930 329 12.0 164 31.3 2.19 378 49.2 

108 6.9 49.6 26 1680 24200 4470 299 11.9 146 27.9 2.15 346 43.9 

99 7.8 51.9 24 1560 34100 3990 269 11.7 128 24.5 2.10 312 38.6 



W Steel Section Properties And Dimensions   

 

 

W30x90 

  

W27x539 

W27x448 

W27x368 

W27x307 

W27x258 

W27x235 

W27x217 

W27x194 

W27x178 

W27x161 

W27x146 

  

W27x129 

W27x114 

W27x102 

W27x94 

W27x84 

  

W24x492 

W24x408 

W24x335 

W24x279 

W24x250 

W24x229 

W24x207 

W24x192 

W24x176 

90 8.5 57.5 19 1430 47000 3620 245 11.7 115 22.1 2.09 283 34.7 

                            

539 2.2 12.3 - 7160 66 25500 1570 12.7 2110 277 3.66 1880 437 

448 2.5 14.7 - 6070 123 20400 1300 12.5 1670 224 3.57 1530 351 

368 3.0 17.6 - 5100 243 16100 1060 12.2 1310 179 3.48 1240 279 

307 3.5 20.9 - 4320 463 13100 884 12.0 1050 146 3.42 1020 227 

258 4.0 24.7 - 3670 873 10800 742 11.9 859 120 3.37 850 187 

235 4.4 26.6 - 3360 1230 9660 674 11.8 768 108 3.33 769 168 

217 4.7 29.2 - 3120 1640 8870 624 11.8 704 99.8 3.32 708 154 

194 5.2 32.3 61 2800 2520 7820 556 11.7 618 88.1 3.29 628 136 

178 5.9 33.4 57 2550 3740 6990 502 11.6 555 78.8 3.26 567 122 

161 6.5 36.7 47 2320 5370 6280 455 11.5 497 70.9 3.24 512 109 

146 7.2 40.0 40 2110 7900 5630 411 11.4 443 63.5 3.21 461 97.5 

                            

129 4.5 39.7 41 2390 5340 4760 345 11.2 184 36.8 2.21 395 57.6 

114 5.4 42.5 35 2100 9220 4090 299 11.0 159 31.5 2.18 343 49.3 

102 6.0 47.0 29 1890 14000 3620 267 11.0 139 27.8 2.15 305 43.4 

94 6.7 49.4 26 1740 19900 3270 243 10.9 124 24.8 2.12 278 38.8 

84 7.8 52.7 23 1570 31100 2850 213 10.7 106 21.2 2.07 244 33.2 

                            

492 2.0 10.9 - 7950 43 19100 1290 11.5 1670 237 3.41 1550 375 

408 2.3 13.1 - 6780 79 15100 1060 11.3 1320 191 3.33 1250 300 

335 2.7 15.6 - 5700 156 11900 864 11.0 1030 152 3.23 1020 238 

279 3.2 18.6 - 4840 297 9600 718 10.8 823 124 3.17 835 193 

250 3.5 20.7 - 4370 436 8490 644 10.7 724 110 3.14 744 171 

229 3.8 22.5 - 4020 605 7650 588 10.7 651 99.4 3.11 676 154 

207 4.1 24.8 - 3650 876 6820 531 10.6 578 88.8 3.08 606 137 

192 4.4 26.6 - 3410 1150 6260 491 10.5 530 81.8 3.07 559 126 

176 4.8 28.7 - 3140 1590 5680 450 10.5 479 74.3 3.04 511 115 



W Steel Section Properties And Dimensions   

 

 

W24x162 

W24x146 

W24x131 

W24x117 

W24x104 

  

W24x103 

W24x94 

W24x84 

W24x76 

W24x68 

  

W24x62 

W24x55 

  

W21x201 

W21x182 

W21x166 

W21x147 

W21x132 

W21x122 

W21x111 

W21x101 

  

W21x93 

W21x83 

W21x73 

W21x68 

W21x62 

162 5.3 30.6 - 2870 2260 5170 414 10.4 443 68.4 3.05 468 105 

146 5.9 33.2 58 2590 3420 4580 371 10.3 391 60.5 3.01 418 93.2 

131 6.7 35.6 50 2330 5290 4020 329 10.2 340 53.0 2.97 370 81.5 

117 7.5 39.2 42 2090 8190 3540 291 10.1 297 46.5 2.94 327 71.4 

104 8.5 43.1 34 1860 12900 3100 258 10.1 259 40.7 2.91 289 62.4 

                            

103 4.6 39.2 42 2400 5280 3000 245 9.96 119 26.5 1.99 280 41.5 

94 5.2 41.9 37 2180 7800 2700 222 9.87 109 24.0 1.98 254 37.5 

84 5.9 45.9 30 1950 12200 2370 196 9.79 94.4 20.9 1.95 224 32.6 

76 6.6 49.0 27 1760 18600 2100 176 9.69 82.5 18.4 1.92 200 28.6 

68 7.7 52.0 24 1590 29000 1830 154 9.55 70.4 15.7 1.87 177 24.5 

                             

62 6.0 50.1 25 1700 25100 1550 131 9.23 34.5 9.80 1.38 153 15.7 

55 6.9 54.6 21 1540 39600 1350 114 9.11 29.1 8.30 1.34 134 13.3 

                            

201 3.9 20.6 - 4290 453 5310 461 9.47 542 86.1 3.02 530 133 

182 4.2 22.6 - 3910 649 4730 417 9.40 483 77.2 3.00 476 119 

166 4.6 24.9 - 3590 904 4280 380 9.36 435 70.1 2.98 432 108 

147 5.4 26.1 - 3140 1590 3630 329 9.17 376 60.1 2.95 373 92.6 

132 6.0 28.9 - 2840 2350 3220 295 9.12 333 53.5 2.93 333 82.3 

122 6.5 31.3 - 2630 3160 2960 273 9.09 305 49.2 2.92 307 75.6 

111 7.1 34.1 55 2400 4510 2670 249 9.05 274 44.5 2.90 279 68.2 

101 7.7 37.5 45 2200 6400 2420 227 9.02 248 40.3 2.89 253 61.7 

                            

93 4.5 32.3 61 2680 3460 2070 192 8.70 92.9 22.1 1.84 221 34.7 

83 5.0 36.4 48 2400 5250 1830 171 8.67 81.4 19.5 1.83 196 30.5 

73 5.6 41.2 38 2140 8380 1600 151 8.64 70.6 17.0 1.81 172 26.6 

68 6.0 43.6 34 2000 10900 1480 140 8.60 64.7 15.7 1.80 160 24.4 

62 6.7 46.9 29 1820 15900 1330 127 8.54 57.5 13.9 1.77 144 21.7 



W Steel Section Properties And Dimensions   

 

 

  

W21x57 

W21x50 

W21x44 

  

W18x311 

W18x283 

W18x258 

W18x234 

W18x211 

W18x192 

W18x175 

W18x158 

W18x143 

W18x130 

  

W18x119 

W18x106 

W18x97 

W18x86 

W18x76 

  

W18x71 

W18x65 

W18x60 

W18x55 

W18x50 

  

W18x46 

                             

57 5.0 46.3 30 1960 13100 1170 111 8.36 30.6 9.35 1.35 129 14.8 

50 6.1 49.4 26 1730 22600 984 94.5 8.18 24.9 7.64 1.30 110 12.2 

44 7.2 53.6 22 1550 36600 843 81.6 8.06 20.7 6.36 1.26 95.4 10.2 

                             

311 2.2 10.6 - 8160 38 6960 624 8.72 795 132 2.95 753 207 

283 2.4 11.5 - 7520 52 6160 564 8.61 704 118 2.91 676 185 

258 2.6 12.5 - 6920 71 5510 514 8.53 628 107 2.88 611 166 

234 2.8 13.8 - 6360 97 4900 466 8.44 558 95.8 2.85 549 149 

211 3.0 15.1 - 5800 140 4330 419 8.35 493 85.3 2.82 490 132 

192 3.3 16.7 - 5320 194 3870 380 8.28 440 76.8 2.79 442 119 

175 3.6 18.0 - 4870 274 3450 344 8.20 391 68.8 2.76 398 106 

158 3.9 19.8 - 4430 396 3060 310 8.12 347 61.4 2.74 356 94.8 

143 4.2 21.9 - 4060 557 2750 282 8.09 311 55.5 2.72 322 85.4 

130 4.6 23.9 - 3710 789 2460 256 8.03 278 49.9 2.70 291 76.7 

                            

119 5.3 24.5 - 3340 1210 2190 231 7.90 253 44.9 2.69 261 69.1 

106 6.0 27.2 - 2990 1880 1910 204 7.84 220 39.4 2.66 230 60.5 

97 6.4 30.0 - 2750 2580 1750 188 7.82 201 36.1 2.65 211 55.3 

86 7.2 33.4 57 2460 4060 1530 166 7.77 175 31.6 2.63 186 48.4 

76 8.1 37.8 45 2180 6520 1330 146 7.73 152 27.6 2.61 163 42.2 

                            

71 4.7 32.4 61 2680 3310 1170 127 7.50 60.3 15.8 1.70 145 24.7 

65 5.1 35.7 50 2470 4540 1070 117 7.49 54.8 14.4 1.69 133 22.5 

60 5.4 38.7 43 2290 6080 984 108 7.47 50.1 13.3 1.69 123 20.6 

55 6.0 41.2 38 2110 8540 890 98.3 7.41 44.9 11.9 1.67 112 18.5 

50 6.6 45.2 31 1920 1240 800 88.9 7.38 40.1 10.7 1.65 101 16.6 

                             

46 5.0 44.6 32 2060 10100 712 78.8 7.25 22.5 7.43 1.29 90.7 11.7 



W Steel Section Properties And Dimensions   

 

 

W18x40 

W18x35 

  

W16x100 

W16x89 

W16x77 

W16x67 

  

W16x57 

W16x50 

W16x45 

W16x40 

W16x36 

  

W16x31 

W16x26 

  

W14x808 

W14x730 

W14x665 

W14x605 

W14x550 

W14x500 

W14x455 

  

W14x426 

W14x398 

W14x370 

W14x342 

40 5.7 51.0 25 1810 17200 612 68.4 7.21 19.1 6.35 1.27 78.4 9.95 

35 7.1 53.5 22 1590 30300 510 57.6 7.04 15.3 5.12 1.22 66.5 8.06 

                            

100 5.3 24.3 - 3450 1040 1490 175 7.10 186 35.7 2.51 198 54.9 

89 5.9 27.0 - 3090 1630 1300 155 7.05 163 31.4 2.49 175 48.1 

77 6.8 31.2 - 2680 2790 1110 134 7.00 138 26.9 2.47 150 41.1 

67 7.7 35.9 50 2350 4690 954 117 6.96 119 23.2 2.46 130 35.5 

                            

57 5.0 33.0 59 2650 3400 758 92.2 6.72 43.1 12.1 1.60 105 18.9 

50 5.6 37.4 46 2340 5530 659 81.0 6.68 37.2 10.5 1.59 92.0 16.3 

45 6.2 41.2 38 2120 8280 586 72.7 6.65 32.8 9.34 1.57 82.3 14.5 

40 6.9 46.6 30 1890 12900 518 64.7 6.63 28.9 8.25 1.57 72.9 12.7 

36 8.1 48.1 28 1700 20800 448 56.5 6.51 24.5 7.00 1.52 64.0 10.8 

                            

31 6.3 51.6 24 1740 20000 375 47.2 6.41 12.4 4.49 1.17 54.0 7.03 

26 8.0 56.8 20 1470 40900 301 38.4 6.26 9.59 3.49 1.12 44.2 5.48 

                            

808 1.8 3.4 - 18900 1.45 16000 1400 8.21 5510 594 4.82 1834 927 

730 1.8 3.7 - 17500 1.90 14300 1280 8.17 4720 527 4.69 1660 816 

665 2.0 4.0 - 16300 2.50 12400 1150 7.98 4170 472 4.62 1480 730 

605 2.1 4.4 - 15100 3.20 10800 1040 7.80 3680 423 4.55 1320 652 

550 2.3 4.8 - 14200 4.20 9430 931 7.63 3250 378 4.49 1180 583 

500 2.4 5.2 - 13100 5.50 8210 838 7.48 2880 339 4.43 1050 522 

455 2.6 5.7 - 12200 7.30 7190 756 7.33 2560 304 4.38 936 468 

                            

426 2.8 6.1 - 11500 8.90 6600 707 7.26 2360 283 4.34 869 434 

398 2.9 6.4 - 10900 11.0 6000 656 7.16 2170 262 4.31 801 402 

370 3.1 6.9 - 10300 13.9 5440 607 7.07 1990 241 4.27 736 370 

342 3.3 7.4 - 9600 17.9 4900 559 6.98 1810 221 4.24 672 338 



W Steel Section Properties And Dimensions   

 

 

W14x311 

W14x283 

W14x257 

W14x233 

W14x211 

W14x193 

W14x176 

W14x159 

W14x145 

  

W14x132 

W14x120 

W14x109 

W14x99 

W14x90 

  

W14x82 

W14x74 

W14x68 

W14x61 

  

W14x53 

W14x48 

W14x43 

  

W14x38 

W14x34 

W14x30 

  

311 3.6 8.1 - 8820 24.4 4330 506 6.88 1610 199 4.20 603 304 

283 3.9 8.8 - 8120 33.4 3840 459 6.79 1440 179 4.17 542 274 

257 4.2 9.7 - 7460 46.1 3400 415 6.71 1290 161 4.13 487 246 

233 4.6 10.7 - 6820 64.9 3010 375 6.63 1150 145 4.10 436 221 

211 5.1 11.6 - 6230 91.8 2660 338 6.55 1030 130 4.07 390 198 

193 5.5 12.8 - 5740 125 2400 310 6.50 931 119 4.05 355 180 

176 6.0 13.7 - 5280 173 2140 281 6.43 838 107 4.02 320 163 

159 6.5 15.3 - 4790 249 1900 254 6.38 748 96.2 4.00 287 146 

145 7.1 16.8 - 4400 348 1710 232 6.33 677 87.3 3.98 260 133 

                            

132 7.1 17.7 - 4180 428 1530 209 6.28 548 74.5 3.76 234 113 

120 7.8 19.3 - 3830 601 1380 190 6.24 495 67.5 3.74 212 102 

109 8.5 21.7 - 3490 853 1240 173 6.22 447 61.2 3.73 192 92.7 

99 9.3 23.5 - 3190 1220 1110 157 6.17 402 55.2 3.71 173 83.6 

90 10.2 25.9 - 2900 1750 999 143 6.14 362 49.9 3.70 157 75.6 

                            

82 5.9 22.4 - 3600 846 882 123 6.05 148 29.3 2.48 139 44.8 

74 6.4 25.3 - 3290 1190 796 112 6.04 134 26.6 2.48 126 40.6 

68 7.0 27.5 - 3020 1650 723 103 6.01 121 24.2 2.46 115 36.9 

61 7.7 30.4 - 2720 2460 640 92.2 5.98 107 21.5 2.45 102 32.8 

                            

53 6.1 30.8 - 2830 2250 541 77.8 5.89 57.7 14.3 1.92 87.1 22.0 

48 6.7 33.5 57 2580 3220 485 70.3 5.85 51.4 12.8 1.91 78.4 19.6 

43 7.5 37.4 46 2320 4900 428 62.7 5.82 45.2 11.3 1.89 69.6 17.3 

                            

38 6.6 39.6 41 2190 6850 385 54.6 5.87 26.7 7.88 1.55 61.5 12.1 

34 7.4 43.1 35 1970 10600 340 48.6 5.83 23.3 6.91 1.53 54.6 10.6 

30 8.7 45.4 31 1750 17600 291 42.0 5.73 19.6 5.82 1.49 47.3 8.99 

                             



W Steel Section Properties And Dimensions   

 

 

W14x26 

W14x22 

  

W12x336 

W12x305 

W12x279 

W12x252 

W12x230 

W12x210 

W12x190 

W12x170 

W12x152 

W12x136 

W12x120 

W12x106 

W12x96 

W12x87 

W12x79 

W12x72 

W12x65 

  

W12x58 

W12x53 

  

W12x50 

W12x45 

W12x40 

  

W12x35 

26 6.0 48.1 28 1890 13900 245 35.3 5.65 8.91 3.54 1.08 40.2 5.54 

22 7.5 53.3 22 1610 27300 199 29.0 5.54 7.00 2.80 1.04 33.2 4.39 

                            

336 2.3 5.5 - 12800 6.05 4060 483 6.41 1190 177 3.47 603 274 

305 2.4 6.0 - 11800 8.17 3550 435 6.29 1050 159 3.42 537 244 

279 2.7 6.3 - 11000 10.8 3110 393 6.16 937 143 3.38 481 220 

252 2.9 7.0 - 10100 14.7 2720 353 6.06 828 127 3.34 428 196 

230 3.1 7.6 - 9390 19.7 2420 321 5.97 742 115 3.31 386 177 

210 3.4 8.2 - 8670 26.6 2140 292 5.89 664 104 3.28 348 159 

190 3.7 9.2 - 7940 37.0 1890 263 5.82 589 93.0 3.25 311 143 

170 4.0 10.1 - 7190 54.0 1650 235 5.74 517 82.3 3.22 275 126 

152 4.5 11.2 - 6510 79.3 1430 209 5.66 454 72.8 3.19 243 111 

136 5.0 12.3 - 5850 119 1240 186 5.58 398 64.2 3.16 214 98.0 

120 5.6 13.7 - 5240 184 1070 163 5.51 345 56.0 3.13 186 85.4 

106 6.2 15.9 - 4660 285 933 145 5.47 301 49.3 3.11 164 75.1 

96 6.8 17.7 - 4250 405 833 131 5.44 270 44.4 3.09 147 67.5 

87 7.5 18.9 - 3880 586 740 118 5.38 241 39.7 3.07 132 60.4 

79 8.2 20.7 - 3530 839 662 107 5.34 216 35.8 3.05 119 54.3 

72 9.0 22.6 - 3230 1180 597 97.4 5.31 195 32.4 3.04 108 49.2 

65 9.9 24.9 - 2940 1720 533 87.9 5.28 174 29.1 3.02 96.8 44.1 

                             

58 7.8 27.0 - 3070 1470 475 78.0 5.28 107 21.4 2.51 86.4 32.5 

53 8.7 28.1 - 2820 2100 425 70.6 5.23 95.8 19.2 2.48 77.9 29.1 

                            

50 6.3 26.2 - 3170 1410 394 64.7 5.18 56.3 13.9 1.96 72.4 21.4 

45 7.0 29.0 - 2870 2070 350 58.1 5.15 50.0 12.4 1.94 64.7 19.0 

40 7.8 32.9 59 2580 3110 310 51.9 5.13 44.1 11.0 1.93 57.5 16.8 

                            

35 6.3 36.2 49 2420 4340 285 45.6 5.25 24.5 7.47 1.54 51.2 11.5 



W Steel Section Properties And Dimensions   

 

 

W12x30 

W12x26 

  

W12x22 

W12x19 

W12x16 

W12x14 

  

W10x112 

W10x100 

W10x88 

W10x77 

W10x68 

W10x60 

W10x54 

W10x49 

  

W10x45 

W10x39 

W10x33 

  

W10x30 

W10x26 

W10x22 

  

W10x19 

W10x17 

W10x15 

W10x12 

30 7.4 41.8 37 2090 7950 238 38.6 5.21 20.3 6.24 1.52 43.1 9.56 

26 8.5 47.2 29 1820 13900 204 33.4 5.17 17.3 5.34 1.51 37.2 8.17 

                            

22 4.7 41.8 37 2160 8640 156 25.4 4.91 4.66 2.31 0.847 29.3 3.66 

19 5.7 46.2 30 1880 15600 130 21.3 4.82 3.76 1.88 0.822 24.7 2.98 

16 7.5 49.4 26 1610 32000 103 17.1 4.67 2.82 1.41 0.773 20.1 2.26 

14 8.8 54.3 22 1450 49300 88.6 14.9 4.62 2.36 1.19 0.753 17.4 1.90 

                            

112 4.2 10.4 - 7080 56.7 716 126 4.66 236 45.3 2.68 147 69.2 

100 4.6 11.6 - 6400 83.8 623 112 4.60 207 40.0 2.65 130 61.0 

88 5.2 13.0 - 5680 132 534 98.5 4.54 179 34.8 2.63 113 53.1 

77 5.9 14.8 - 5010 213 455 85.9 4.49 154 30.1 2.60 97.6 45.9 

68 6.6 16.7 - 4460 334 394 75.7 4.44 134 26.4 2.59 85.3 40.1 

60 7.4 18.7 - 3970 525 341 66.7 4.39 116 23.0 2.57 74.6 35.0 

54 8.2 21.2 - 3580 778 303 60.0 4.37 103 20.6 2.56 66.6 31.3 

49 8.9 23.1 - 3280 1090 272 54.6 4.35 93.4 18.7 2.54 60.4 28.3 

                            

45 6.5 22.5 - 3650 758 248 49.1 4.32 53.4 13.3 2.01 54.9 20.3 

39 7.5 25.0 - 3190 1300 209 42.1 4.27 45.0 11.3 1.98 46.8 17.2 

33 9.1 27.1 - 2710 2510 170 35.0 4.19 36.6 9.20 1.94 38.8 14.0 

                            

30 5.7 29.5 - 2890 2160 170 32.4 4.38 16.7 5.75 1.37 36.6 8.84 

26 6.6 34.0 55 2500 3790 144 27.9 4.35 14.1 4.89 1.36 31.3 7.50 

22 8.0 36.9 47 2150 7170 118 23.2 4.27 11.4 3.97 1.33 26.0 6.10 

                            

19 5.1 35.4 51 2420 5160 96.3 18.8 4.14 4.29 2.14 0.874 21.6 3.35 

17 6.1 36.9 47 2210 7820 81.9 16.2 4.05 3.56 1.78 0.844 18.7 2.80 

15 7.4 38.5 43 1930 14300 68.9 13.8 3.95 2.89 1.45 0.810 16.0 2.30 

12 9.4 46.6 30 1550 35400 53.8 10.9 3.90 2.18 1.10 0.785 12.6 1.74 



W Steel Section Properties And Dimensions   

 

 

  
 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 

 

  

  

Desig- 

nation  

 
 
 

 

                          

Area Depth Web Flange Distance 

A d 

Thickness 

tw 

tw 

2 Width bf 

Thickness 

tf T
 
 k

 
 k1 

in.
2
 in. in. in. in. in. in. in. in. in. in. in. in. 

 

W44x335 

W44x290 

W44x262 

W44x230 

  

W40x593 

W40x503 

W40x431 

W40x372 

W40x321 

W40x297 

W40x277 

W40x249 

W40x215 

W40x199 

W40x174 

  

W40x466 

W40x392 

W40x331 

W40x278 

98.3 44.02 44 1.020 1 
1
/2 15.950 15

3
/4 1.770 1

3
/4 38

7
/16 2

9
/16 1

5
/16 

85.8 43.62 43
5
/8 0.870 

7
/8 

7
/16 15.830 15

7
/8 1.580 1

9
/16 38

7
/16 2

3
/8 1

1
/4 

77.2 43.31 43
3
/8 0.790 

13
/16 

3
/8 15.750 15

3
/4 1.420 1

7
/16 38

7
/16 2

3
/16 1

3
/16 

67.7 42.91 42
7
/8 0.710 

11
/16 

3
/8 15.750 15

3
/4 1.220 1

1
/4 38

7
/16 2 1

1
/8 

                          

174 42.99 43 1.790 1
13

/16 1 16.690 16
3
/4 3.230 3

1
/4 34

3
/16 4

7
/16 2

1
/16 

148 42.05 42
1
/16 1.540 1

9
/16 

3
/4 16.420 16

7
/16 2.760 2

3
/4 34

3
/16 3

15
/16 1

15
/16 

127 41.26 41
1
/4 1.340 1

5
/16 

11
/16 16.220 16

1
/4 2.360 2

3
/8 34

3
/16 3

9
/16 1

7
/8 

109 40.63 40
5
/8 1.160 1

3
/16 

9
/16 16.060 16

1
/16 2.050 2

1
/16 34

3
/16 3

1
/4 1

3
/4 

94.1 40.08 40
1
/16 1.000 1 

1
/2 15.910 15

7
/8 1.770 1

3
/4 34

3
/16 2

15
/16 1

11
/16 

87.4 39.84 39
7
/8 0.930 

15
/16 

1
/2 15.825 15

7
/8 1.650 1

5
/8 34

3
/16 3

1
/16 1

11
/16 

81.3 39.69 39
3
/4 0.830 

13
/16 

7
/16 15.830 15

7
/8 1.575 1

9
/16 34

3
/16 2

3
/4 1

5
/8 

73.3 39.38 39
3
/8 0.750 

3
/4 

3
/8 15.750 15

3
/4 1.420 1

7
/16 34

3
/16 2

5
/8 1

9
/16 

63.3 38.98 39 0.650 
5
/8 

5
/16 15.750 15

3
/4 1.220 1

1
/4 34

3
/16 2

3
/8 1

1
/2 

58.4 38.67 38
5
/8 0.650 

5
/8 

5
/16 15.750 15

3
/4 1.065 1

1
/16 34

3
/16 2

1
/4 1

1
/2 

51.1 38.20 38
1
/4 0.650 

5
/8 

5
/16 15.750 15

3
/4 0.830 

13
/16 34

3
/16 2 1

1
/2 

                          

137 42.44 42
7
/16 1.670 1

11
/16 

13
/16 12.640 12

5
/8 2.950 2

15
/16 34

3
/16 4

1
/8 2 

115 41.57 41
9
/16 1.420 1

7
/16 

11
/16 12.360 12

3
/8 2.520 2

1
/2 34

3
/16 3

11
/16 1

7
/8 

97.6 40.79 40
13

/16 1.220 1
1
/4 

5
/8 12.170 12

3
/16 2.130 2

1
/8 34

3
/16 3

5
/16 1

13
/16 

81.8 40.16 40
3
/16 1.020 1 

1
/2 11.970 12 1.810 1

13
/16 34

3
/16 3 1

11
/16 
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W40x264 

W40x235 

W40x211 

W40x183 

W40x167 

W40x149 

  

W36x848 

W36x798 

W36x650 

W36x527 

W36x439 

W36x393 

W36x359 

W36x328 

W36x300 

W36x280 

W36x260 

W36x245 

W36x230 

  

W36x256 

W36x232 

W36x210 

W36x194 

W36x182 

W36x170 

W36x160 

W36x150 

77.6 40.00 40 0.960 1 
1
/2 11.930 12 1.730 1

3
/4 34

3
/16 2

15
/16 1

11
/16 

68.9 39.69 39
3
/4 0.830 

13
/16 

7
/16 11.890 11

7
/8 1.575 1

7
/16 34

3
/16 2

3
/4 1

5
/8 

62.0 39.37 39
3
/8 0.750 

3
/4 

3
/8 11.810 11

3
/4 1.415 1

9
/16 34

3
/16 2

5
/8 1

9
/16 

53.7 38.98 39 0.650 
5
/8 

5
/16 11.810 11

3
/4 1.220 1

1
/4 34

3
/16 2

3
/8 1

1
/2 

49.1 38.59 38
5
/8 0.650 

5
/8 

5
/16 11.810 11

3
/4 1.025 1 34

3
/16 2

3
/16 1

1
/2 

43.8 38.20 38
1
/4 0.630 

5
/8 

5
/16 11.810 11

3
/4 0.830 

13
/16 34

3
/16 2 1

1
/2 

                          

249 42.45 42
1
/2 2.520 2

1
/2 1

1
/4 18.130 18

1
/8 4.530 4

1
/2 31

1
/8 5

11
/16 2

1
/4 

234 41.97 42 2.380 2
3
/8 1

3
/16 17.990 18 4.290 4

5
/16 31

1
/8 5

7
/16 2

3
/16 

190 40.47 40
1
/2 1.970 2 1 17.575 17

5
/8 3.540 3

9
/16 31

1
/8 4

11
/16 2 

154 39.21 39
1
/4 1.610 1

5
/8 

13
/16 17.220 17

1
/4 2.910 2

15
/16 31

1
/8 4

1
/16 1

3
/4 

128 38.26 38
1
/4 1.360 1

3
/8 

11
/16 16.965 17 2.440 2

7
/16 31

1
/8 3

9
/16 1

5
/8 

115 37.80 37
3
/4 1.220 1

1
/4 

5
/8 16.830 16

7
/8 2.200 2

3
/16 31

1
/8 3

5
/16 1

5
/8 

105 37.40 37
3
/8 1.120 1

1
/8 

9
/16 16.730 16

3
/4 2.010 2 31

1
/8 3

1
/8 1

9
/16 

96.4 37.09 37
1
/8 1.020 1 

1
/2 16.630 16

5
/8 1.850 1

7
/8 31

1
/8 3 1

1
/2 

88.3 36.74 36
3
/4 0.945 

15
/16 

1
/2 16.655 16

5
/8 1.680 1

11
/16 31

1
/8 2

13
/16 1

1
/2 

82.4 36.52 36
1
/2 0.885 

7
/8 

7
/16 16.595 16

5
/8 1.570 1

9
/16 31

1
/8 2

11
/16 1

1
/2 

76.5 36.26 36
1
/4 0.840 

13
/16 

7
/16 16.550 16

1
/2 1.440 1

7
/16 31

1
/8 2

9
/16 1

1
/2 

72.1 36.08 36
1
/8 0.800 

13
/16 

7
/16 16.510 16

1
/2 1.350 1

3
/8 31

1
/8 2

1
/2 1

7
/16 

67.6 35.90 35
7
/8 0.760 

3
/4 

3
/8 16.470 16

1
/2 1.260 1

1
/4 31

1
/8 2

3
/8 1

7
/16 

          
 
               

75.4 37.43 37
3
/8 0.960 1 

1
/2 12.215 12

1
/4 1.730 1

3
/4 32

1
/8 2

5
/8 1

5
/16 

68.1 37.12 37
1
/8 0.870 

7
/8 

7
/16 12.120 12

1
/8 1.570 1

9
/16 32

1
/8 2

1
/2 1

1
/4 

61.8 36.69 36
3
/4 0.830 

13
/16 

7
/16 12.180 12

1
/8 1.360 1

3
/8 32

1
/8 2

5
/16 1

1
/4 

57.0 36.49 36
1
/2 0.765 

3
/4 

3
/8 12.115 12

1
/8 1.260 1

1
/4 32

1
/8 2

3
/16 1

3
/16 

53.6 36.33 36
3
/8 0.725 

3
/4 

3
/8 12.075 12

1
/8 1.180 1

3
/16 32

1
/8 2

1
/8 1

3
/16 

50.0 36.17 36
1
/8 0.680 

11
/16 

3
/8 12.030 12 1.100 1

1
/8 32

1
/8 2 1

3
/16 

47.0 36.01 36 0.650 
5
/8 

5
/16 12.000 12 1.020 1 32

1
/8 1

15
/16 1

1
/8 

44.2 35.85 35
7
/8 0.625 

5
/8 

5
/16 11.975 12 0.940 

15
/16 32

1
/8 1

7
/8 1

1
/8 
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W36x135 

  

W33x354 

W33x318 

W33x291 

W33x263 

W33x241 

W33x221 

W33x201 

  

W33x169 

W33x152 

W33x141 

W33x130 

W33x118 

  

W30x477 

W30x391 

W30x326 

W30x292 

W30x261 

W30x235 

W30x211 

W30x191 

W30x173 

  

W30x148 

W30x132 

W30x124 

39.7 35.55 35
1
/2 0.600 

5
/8 

5
/16 11.950 12 0.790 

13
/16 32

1
/8 1

11
/16 1

1
/8 

                          

104 35.55 35
1
/2 1.160 1

3
/16 

5
/8 16.100 16

1
/8 2.090 2

1
/16 29

3
/4 2

7
/8 1

3
/8 

93.5 35.16 35
1
/8 1.040 1

1
/16 

9
/16 15.985 16 1.890 1

7
/8 29

3
/4 2

11
/16 1

5
/16 

85.6 34.84 34
7
/8 0.960 1 

1
/2 15.905 15

7
/8 1.730 1

3
/4 29

3
/4 2

9
/16 1

1
/4 

77.4 34.53 34
1
/2 0.870 

7
/8 

7
/16 15.805 15

3
/4 1.570 1

9
/16 29

3
/4 2

3
/8 1

3
/16 

70.9 34.18 34
1
/8 0.830 

13
/16 

7
/16 15.860 15

7
/8 1.400 1

3
/8 29

3
/4 2

3
/16 1

3
/16 

65.0 33.93 33
7
/8 0.775 

3
/4 

3
/8 15.805 15

3
/4 1.275 1

1
/4 29

3
/4 2

1
/16 1

3
/16 

59.1 33.68 33
5
/8 0.715 

11
/16 

3
/8 15.745 15

3
/4 1.150 1

1
/8 29

3
/4 1

15
/16 1

1
/8 

          
 
               

49.5 33.82 33
7
/8 0.670 

11
/16 

3
/8 11.500 11

1
/2 1.220 1

1
/4 29

3
/4 2

1
/16 1

1
/8 

44.7 33.49 33
1
/2 0.635 

5
/8 

5
/16 11.565 11

5
/8 1.055 1

1
/16 29

3
/4 1

7
/8 1

1
/8 

41.6 33.30 33
1
/4 0.605 

5
/8 

5
/16 11.535 11

1
/2 0.960 

15
/16 29

3
/4 1

3
/4 1

1
/16 

38.3 33.09 33
1
/8 0.580 

9
/16 

5
/16 11.510 11

1
/2 0.855 

7
/8 29

3
/4 1

11
/16 1

1
/16 

34.7 32.86 32
7
/8 0.550 

9
/16 

5
/16 11.480 11

1
/2 0.740 

3
/4 29

3
/4 1

9
/16 1

1
/16 

                          

140 34.21 34
1
/4 1.630 1

5
/8 

13
/16 15.865 15

7
/8 2.950 3 26

3
/4 3

3
/4 1

9
/16 

114 33.19 33
1
/4 1.360 1

3
/8 

11
/16 15.590 15

5
/8 2.440 2

7
/16 26

3
/4 3

1
/4 1

7
/16 

95.7 32.40 32
3
/8 1.140 1

1
/8 

9
/16 15.370 15

3
/8 2.050 2

1
/16 26

3
/4 2

13
/16 1

5
/16 

85.7 32.01 32 1.020 1 
1
/2 15.255 15

1
/2 1.850 1

7
/8 26

3
/4 2

5
/8 1

1
/4 

76.7 31.61 31
5
/8 0.930 

15
/16 

1
/2 15.155 15

1
/8 1.650 1

5
/8 26

3
/4 2

7
/16 1

3
/16 

69.0 31.30 31
1
/4 0.830 

13
/16 

7
/16 15.055 15 1.500 1

1
/2 26

3
/4 2

1
/4 1

1
/8 

62.0 30.94 31 0.775 
3
/4 

3
/8 15.105 15

1
/8 1.315 1

5
/16 26

3
/4 2

1
/8 1

1
/8 

56.1 30.68 30
5
/8 0.710 

11
/16 

3
/8 15.040 15 1.185 1

3
/16 26

3
/4 1

15
/16 1

1
/16 

50.8 30.44 30
1
/2 0.655 

5
/8 

5
/16 14.985 15 1.065 1

1
/16 26

3
/4 1

1
/16 1

1
/16 

                          

43.5 30.67 30
5
/8 0.650 

5
/8 

5
/16 10.480 10

1
/2 1.180 1

3
/16 26

3
/4 2 1 

38.9 30.31 30
1
/4 0.615 

5
/8 

5
/16 10.545 10

1
/2 1.000 1 26

3
/4 1

3
/4 1

1
/16 

36.5 30.17 30
1
/8 0.585 

9
/16 

5
/16 10.515 10

1
/2 0.930 

15
/16 26

3
/4 1

11
/16 1 



W Steel Section Properties And Dimensions   

 

 

W30x116 

W30x108 

W30x99 

W30x90 

  

W27x539 

W27x448 

W27x368 

W27x307 

W27x258 

W27x235 

W27x217 

W27x194 

W27x178 

W27x161 

W27x146 

  

W27x129 

W27x114 

W27x102 

W27x94 

W27x84 

  

W24x492 

W24x408 

W24x335 

W24x279 

W24x250 

W24x229 

34.2 30.01 30 0.565 
9
/16 

5
/16 10.495 10

1
/2 0.850 

7
/8 26

3
/4 1

5
/8 1 

31.7 29.83 29
7
/8 0.545 

9
/16 

5
/16 10.475 10

1
/2 0.760 

3
/4 26

3
/4 1

9
/16 1 

29.1 29.65 29
5
/8 0.520 

1
/2 

1
/4 10.450 10

1
/2 0.670 

11
/16 26

3
/4 1

7
/16 1 

26.4 29.53 29
1
/2 0.470 

1
/2 

1
/4 10.400 10

3
/8 0.610 

9
/16 26

3
/4 1

5
/16 1 

        
 
 

 
               

158 32.52 32
1
/2 1.970 2 1 15.255 15

1
/4 3.540 3

9
/16 24 4

1
/4 1

5
/8 

131 31.42 31
3
/8 1.650 1

5
/8 

13
/16 14.940 15 2.990 3 24 3

11
/16 1

1
/2 

108 30.39 30
3
/8 1.380 1

3
/8 

11
/16 14.665 14

5
/8 2.480 2

1
/2 24 3

3
/16 1

5
/16 

90.2 29.61 29
5
/8 1.160 1

3
/16 

5
/8 14.445 14

1
/2 2.090 2

1
/16 24 2

13
/16 1

1
/4 

75.7 28.98 29 0.980 1 
1
/2 14.270 14

1
/4 1.770 1

3
/4 24 2

1
/2 1

1
/8 

69.1 28.66 28
5
/8 0.910 

15
/16 

1
/2 14.190 14

1
/4 1.610 1

5
/8 24 2

5
/16 1

1
/8 

63.8 28.43 28
3
/8 0.830 

13
/16 

7
/16 14.115 14

1
/8 1.500 1

1
/2 24 2

3
/16 1

1
/16 

57.0 28.11 28
1
/8 0.750 

3
/4 

3
/8 14.035 14 1.340 1

5
/16 24 2

1
/16 1 

52.3 27.81 27
3
/4 0.725 

3
/4 

3
/8 14.085 14

1
/8 1.190 1

3
/16 24 1

7
/8 1

1
/16 

47.4 27.59 27
5
/8 0.660 

11
/16 

3
/8 14.020 14 1.080 1

1
/16 24 1

13
/16 1 

42.9 27.38 27
3
/8 0.605 

5
/8 

5
/16 13.965 14 0.975 1 24 1

11
/16 1 

                          

37.8 27.63 27
5
/8 0.610 

5
/8 

5
/16 10.010 10 1.100 1

1
/8 24 1

13
/16 

15
/16 

33.5 27.29 27
1
/4 0.570 

9
/16 

5
/16 10.070 10

1
/8 0.930 

15
/16 24 1

5
/8 

15
/16 

30.0 27.09 27
1
/8 0.515 

1
/2 

1
/4 10.015 10 0.830 

13
/16 24 1

9
/16 

15
/16 

27.7 26.92 26
7
/8 0.490 

1
/2 

1
/4   9.990 10 0.745 

3
/4 24 1

7
/16 

15
/16 

24.8 26.71 26
3
/4 0.460 

7
/16 

1
/4   9.960 10 0.640 

5
/8 24 1

3
/8 

15
/16 

                          

144 29.65 29
5
/8 1.970 2 1 14.115 14

1
/8 3.540 3

9
/16 21 4

5
/16 1

9
/16 

119 28.54 28
1
/2 1.650 1

5
/8 

13
/16 13.800 13

3
/4 2.990 3 21 3

3
/4 1

3
/8 

98.4 27.52 27
1
/2 1.380 1

3
/8 

11
/16 13.520 13

1
/2 2.480 2

1
/2 21 3

1
/4 1

1
/4 

82.0 26.73 26
3
/4 1.160 1

3
/16 

5
/8 13.305 13

1
/4 2.090 2

1
/16 21 2

7
/8 1

1
/8 

73.5 26.34 26
3
/8 1.040 1

1
/16 

9
/16 13.185 13

1
/8 1.890 1

7
/8 21 2

11
/16 1

1
/8 

67.2 26.02 26 0.960 1 
1
/2 13.110 13

1
/8 1.730 1

3
/4 21 2

1
/2 1 



W Steel Section Properties And Dimensions   

 

 

W24x207 

W24x192 

W24x176 

W24x162 

W24x146 

W24x131 

W24x117 

W24x104 

  

W24x103 

W24x94 

W24x84 

W24x76 

W24x68 

  

W24x62 

W24x55 

  

W21x201 

W21x182 

W21x166 

W21x147 

W21x132 

W21x122 

W21x111 

W21x101 

  

W21x93 

W21x83 

60.7 25.71 25
3
/4 0.870 

7
/8 

7
/16 13.010 13 1.570 1

9
/16 21 2

3
/8 1 

56.3 25.47 25
1
/2 0.810 

13
/16 

7
/16 12.950 13 1.460 1

7
/16 21 2

1
/4 1 

51.7 25.24 25
1
/4 0.750 

3
/4 

3
/8 12.890 12

7
/8 1.340 1

5
/16 21 2

1
/8 

15
/16 

47.7 25.00 25 0.705 
11

/16 
3
/8 12.955 13 1.220 1

1
/4 21 2 1

1
/16 

43.0 24.74 24
3
/4 0.650 

5
/8 

5
/16 12.900 12

7
/8 1.090 1

1
/16 21 1

7
/8 1

1
/16 

38.5 24.48 24
1
/2 0.605 

5
/8 

5
/16 12.855 12

7
/8 0.960 

15
/16 21 1

3
/4 1

1
/16 

34.4 24.26 24
1
/4 0.550 

9
/16 

5
/16 12.800 12

3
/4 0.850 

7
/8 21 1

5
/8 1 

30.6 24.06 24 0.500 
1
/2 

1
/4 12.750 12

3
/4 0.750 

3
/4 21 1

1
/2 1 

                          

30.3 24.53 24
1
/2 0.550 

9
/16 

5
/16 9.000 9 0.980 1 21 1

3
/4 

13
/16 

27.7 24.31 24
1
/4 0.515 

1
/2 

1
/4 9.065 9

1
/8 0.875 

7
/8 21 1

5
/8 1 

24.7 24.10 24
1
/8 0.470 

1
/2 

1
/4 9.020 9 0.770 

3
/4 21 1

9
/16 

15
/16 

22.4 23.92 23
7
/8 0.440 

7
/16 

1
/4 8.990 9 0.680 

11
/16 21 1

7
/16 

15
/16 

20.1 23.73 23
3
/4 0.415 

7
/16 

1
/4 8.965 9 0.585 

9
/16 21 1

3
/8 

15
/16 

                          

18.2 23.74 23
3
/4 0.430 

7
/16 

1
/4 7.040 7 0.590 

9
/16 21 1

3
/8 

15
/16 

16.2 23.57 23
5
/8 0.395 

3
/8 

3
/16 7.005 7 0.505 

1
/2 21 1

5
/16 

15
/16 

                          

59.2 23.03 23 0.910 
15

/16 
1
/2 12.575 12

5
/8 1.630 1

5
/8 18

1
/4 2

3
/8 1 

53.6 22.72 22
3
/4 0.830 

13
/16 

7
/16 12.500 12

1
/2 1.480 1

1
/2 18

1
/4 2

1
/4 1 

48.8 22.48 22
1
/2 0.750 

3
/4 

3
/8 12.420 12

3
/8 1.360 1

3
/8 18

1
/4 2

1
/8 

15
/16 

43.2 22.06 22 0.720 
3
/4 

3
/8 12.510 12

1
/2 1.150 1

1
/8 18

1
/4 1

7
/8 1

1
/16 

38.8 21.83 21
7
/8 0.650 

5
/8 

5
/16 12.440 12

1
/2 1.035 1

1
/16 18

1
/4 1

13
/16 1 

35.9 21.68 21
5
/8 0.600 

5
/8 

5
/16 12.390 12

3
/8 0.960 

15
/16 18

1
/4 1

11
/16 1 

32.7 21.51 21
1
/2 0.550 

9
/16 

5
/16 12.340 12

3
/8 0.875 

7
/8 18

1
/4 1

5
/8 

15
/16 

29.8 21.36 21
3
/8 0.500 

1
/2 

1
/4 12.290 12

1
/4 0.800 

13
/16 18

1
/4 1

9
/16 

15
/16 

                          

27.3 21.62 21
5
/8 0.580 

9
/16 

5
/16 8.420 8

3
/8 0.930 

15
/16 18

1
/4 1

11
/16 1 

24.3 21.43 21
3
/8 0.515 

1
/2 

1
/4 8.355 8

3
/8 0.835 

13
/16 18

1
/4 1

9
/16 

15
/16 



W Steel Section Properties And Dimensions   

 

 

W21x73 

W21x68 

W21x62 

  

W21x57 

W21x50 

W21x44 

  

W18x311 

W18x283 

W18x258 

W18x234 

W18x211 

W18x192 

W18x175 

W18x158 

W18x143 

W18x130 

  

W18x119 

W18x106 

W18x97 

W18x86 

W18x76 

  

W18x71 

W18x65 

W18x60 

W18x55 

21.5 21.24 21
1
/4 0.455 

7
/16 

1
/4 8.295 8

1
/4 0.740 

3
/4 18

1
/4 1

1
/2 

15
/16 

20.0 21.13 21
1
/8 0.430 

7
/16 

1
/4 8.270 8

1
/4 0.685 

11
/16 18

1
/4 1

7
/16 

7
/8 

18.3 20.99 21 0.400 
3
/8 

3
/16 8.240 8

1
/4 0.615 

5
/8 18

1
/4 1

3
/8 

7
/8 

                          

16.7 21.06 21 0.405 
3
/8 

3
/16 6.555 6

1
/2 0.650 

5
/8 18

1
/4 1

3
/8 

7
/8 

14.7 20.83 20
7
/8 0.380 

3
/8 

3
/16 6.530 6

1
/2 0.535 

9
/16 18

1
/4 1

5
/16 

7
/8 

13.0 20.66 20
5
/8 0.350 

3
/8 

3
/16 6.500 6

1
/2 0.450 

7
/16 18

1
/4 1

3
/16 

7
/8 

                          

91.5 22.32 22
3
/8 1.520 1

1
/2 

3
/4 12.005 12 2.740 2

3
/4 15

1
/2 3

7
/16 1

3
/16 

83.2 21.85 21
7
/8 1.400 1

3
/8 

11
/16 11.890 11

7
/8 2.500 2

1
/2 15

1
/2 3

3
/16 1

3
/16 

75.9 21.46 21
1
/2 1.280 1

1
/4 

5
/8 11.770 11

3
/4 2.300 2

5
/16 15

1
/2 3 1

1
/8 

68.8 21.06 21 1.160 1
3
/16 

5
/8 11.650 11

5
/8 2.110 2

1
/8 15

1
/2 2

3
/4 1 

62.1 20.67 20
5
/8 1.060 1

1
/16 

9
/16 11.555 11

1
/2 1.910 1

15
/16 15

1
/2 2

9
/16 1 

56.4 20.35 20
3
/8 0.960 1 

1
/2 11.455 11

1
/2 1.750 1

3
/4 15

1
/2 2

7
/16 

15
/16 

51.3 20.04 20 0.890 
7
/8 

7
/16 11.375 11

3
/8 1.590 1

9
/16 15

1
/2 2

1
/4 

7
/8 

46.3 19.72 19
3
/4 0.810 

13
/16 

7
/16 11.300 11

1
/4 1.440 1

7
/16 15

1
/2 2

1
/8 

7
/8 

42.1 19.49 19
1
/2 0.730 

3
/4 

3
/8 11.220 11

1
/4 1.320 1

5
/16 15

1
/2 2 

13
/16 

38.2 19.25 19
1
/4 0.670 

11
/16 

3
/8 11.160 11

1
/8 1.200 1

3
/16 15

1
/2 1

7
/8 

13
/16 

                          

35.1 18.97 19 0.655 
5
/8 

5
/16 11.265 11

1
/4 1.060 1

1
/16 15

1
/2 1

3
/4 

15
/16 

31.1 18.73 18
3
/4 0.590 

9
/16 

5
/16 11.200 11

1
/4 0.940 

15
/16 15

1
/2 1

5
/8 

15
/16 

28.5 18.59 18
5
/8 0.535 

9
/16 

5
/16 11.145 11

1
/8 0.870 

7
/8 15

1
/2 1

9
/16 

7
/8 

25.3 18.39 18
3
/8 0.480 

1
/2 

1
/4 11.090 11

1
/8 0.770 

3
/4 15

1
/2 1

7
/16 

7
/8 

22.3 18.21 18
1
/4 0.425 

7
/16 

1
/4 11.035 11 0.680 

11
/16 15

1
/2 1

3
/8 

13
/16 

                          

20.8 18.47 18
1
/2 0.495 

1
/2 

1
/4 7.635 7

5
/8 0.810 

13
/16 15

1
/2 1

1
/2 

7
/8 

19.1 18.35 18
3
/8 0.450 

7
/16 

1
/4 7.590 7

5
/8 0.750 

3
/4 15

1
/2 1

7
/16 

7
/8 

17.6 18.24 18
1
/4 0.415 

7
/16 

1
/4 7.555 7

1
/2 0.695 

11
/16 15

1
/2 1

3
/8 

13
/16 

16.2 18.11 18
1
/8 0.390 

3
/8 

3
/16 7.530 7

1
/2 0.630 

5
/8 15

1
/2 1

5
/16 

13
/16 



W Steel Section Properties And Dimensions   

 

 

W18x50 

  

W18x46 

W18x40 

W18x35 

  

W16x100 

W16x89 

W16x77 

W16x67 

  

W16x57 

W16x50 

W16x45 

W16x40 

W16x36 

  

W16x31 

W16x26 

  

W14x808 

W14x730 

W14x665 

W14x605 

W14x550 

W14x500 

W14x455 

  

W14x426 

14.7 17.99 18 0.355 
3
/8 

3
/16 7.495 7

1
/2 0.570 

9
/16 15

1
/2 1

1
/4 

13
/16 

                          

13.5 18.06 18 0.360 
3
/8 

3
/16 6.060 6 0.605 

5
/8 15

1
/2 1

1
/4 

13
/16 

11.8 17.90 17
7
/8 0.315 

5
/16 

3
/16 6.015 6 0.525 

1
/2 15

1
/2 1

3
/16 

13
/16 

10.3 17.70 17
3
/4 0.300 

5
/16 

3
/16 6.000 6 0.425 

7
/16 15

1
/2 1

1
/8 

3
/4 

                          

29.4 16.97 17 0.585 
9
/16 

5
/16 10.425 10

3
/8 0.985 1 13

5
/8 1

11
/16 

15
/16 

26.2 16.75 16
3
/4 0.525 

1
/2 

1
/4 10.365 10

3
/8 0.875 

7
/8 13

5
/8 1

9
/16 

7
/8 

22.6 16.52 16
1
/2 0.455 

7
/16 

1
/4 10.295 10

1
/4 0.760 

3
/4 13

5
/8 1

7
/16 

7
/8 

19.7 16.33 16
3
/8 0.395 

3
/8 

3
/16 10.235 10

1
/4 0.665 

11
/16 13

5
/8 1

3
/8 

13
/16 

                          

16.8 16.43 16
3
/8 0.430 

7
/16 

1
/4 7.120 7

1
/8 0.715 

11
/16 13

5
/8 1

3
/8 

7
/8 

14.7 16.26 16
1
/4 0.380 

3
/8 

3
/16 7.070 7

1
/8 0.630 

5
/8 13

5
/8 1

5
/16 

13
/16 

13.3 16.13 16
1
/8 0.345 

3
/8 

3
/16 7.035 7 0.565 

9
/16 13

5
/8 1

1
/4 

13
/16 

11.8 16.01 16 0.305 
5
/16 

3
/16 6.995 7 0.505 

1
/2 13

5
/8 1

3
/16 

13
/16 

10.6 15.86 15
7
/8 0.295 

5
/16 

3
/16 6.985 7 0.430 

7
/16 13

5
/8 1

1
/8 

3
/4 

                          

9.12 15.88 15
7
/8 0.275 

1
/4 

1
/8 5.525 5

1
/2 0.440 

7
/16 13

5
/8 1

1
/8 

3
/4 

7.68 15.69 15
3
/4 0.250 

1
/4 

1
/8 5.500 5

1
/2 0.345 

3
/8 13

5
/8 1

1
/16 

3
/4 

                          

237.0 22.84 22
7
/8 3.740 3

3
/4 1

7
/8 18.560 18

1
/2 5.120 5

1
/8 11

1
/4 5

13
/16 2

1
/2 

215.0 22.42 22
3
/8 3.070 3

1
/16 1

9
/16 17.890 17

7
/8 4.910 4

15
/16 11

1
/4 5

9
/16 2

3
/16 

196.0 21.64 21
5
/8 2.830 2

13
/16 1

7
/16 17.650 17

5
/8 4.520 4

1
/2 11

1
/4 5

3
/16 2

1
/16 

178.0 20.92 20
7
/8 2.595 2

5
/8 1

5
/16 17.415 17

3
/8 4.160 4

3
/16 11

1
/4 4

13
/16 1

15
/16 

162.0 20.24 20
1
/4 2.380 2

3
/8 1

3
/16 17.200 17

1
/4 3.820 3

13
/16 11

1
/4 4

1
/2 1

13
/16 

147.0 19.60 19
5
/8 2.190 2

13
/16 1

1
/8 17.010 17 3.500 3

1
/2 11

1
/4 4

3
/16 1

3
/4 

134.0 19.02 19 2.015 2 1 16.835 16
7
/8 3.210 3

3
/16 11

1
/4 3

7
/8 1

5
/8 

                          

125.0 18.67 18
5
/8 1.875 1

7
/8 

15
/16 16.695 16

3
/4 3.035 3

1
/16 11

1
/4 3

11
/16 1

9
/16 



W Steel Section Properties And Dimensions   

 

 

W14x398 

W14x370 

W14x342 

W14x311 

W14x283 

W14x257 

W14x233 

W14x211 

W14x193 

W14x176 

W14x159 

W14x145 

  

W14x132 

W14x120 

W14x109 

W14x99 

W14x90 

  

W14x82 

W14x74 

W14x68 

W14x61 

  

W14x53 

W14x48 

W14x43 

  

W14x38 

117.0 18.29 18
1
/4 1.770 1

3
/4 

7
/8 16.590 16

5
/8 2.845 2

7
/8 11

1
/4 3

1
/2 1

1
/2 

109.0 17.92 17
7
/8 1.655 1

5
/8 

13
/16 16.475 16

1
/2 2.660 2

11
/16 11

1
/4 3

5
/16 1

7
/16 

101.0 17.54 17
1
/2 1.540 1

9
/16 

13
/16 16.360 16

3
/8 2.470 2

1
/2 11

1
/4 3

1
/8 1

3
/8 

91.4 17.12 17
1
/8 1.410 1

7
/16 

3
/4 16.230 16

1
/4 2.260 2

1
/4 11

1
/4 2

15
/16 1

5
/16 

83.3 16.74 16
3
/4 1.290 1

5
/16 

11
/16 16.110 16

1
/8 2.070 2

1
/16 11

1
/4 2

3
/4 1

1
/4 

75.6 16.38 16
3
/8 1.175 1

3
/16 

5
/8 15.995 16 1.890 1

7
/8 11

1
/4 2

9
/16 1

3
/16 

68.5 16.04 16 1.070 1
1
/16 

9
/16 15.890 15

7
/8 1.720 1

3
/4 11

1
/4 2

3
/8 1

3
/16 

62.0 15.72 15
3
/4 0.980 1 

1
/2 15.800 15

3
/4 1.560 1

9
/16 11

1
/4 2

1
/4 1

1
/8 

56.8 15.48 15
1
/2 0.890 

7
/8 

7
/16 15.710 15

3
/4 1.440 1

7
/16 11

1
/4 2

1
/8 1

1
/16 

51.8 15.22 15
1
/4 0.830 

13
/16 

7
/16 15.650 15

5
/8 1.310 1

5
/16 11

1
/4 2 1

1
/16 

46.7 14.98 15 0.745 
3
/4 

3
/8 15.565 15

5
/8 1.190 1

3
/16 11

1
/4 1

7
/8 1 

42.7 14.78 14
3
/4 0.680 

11
/16 

3
/8 15.500 15

1
/2 1.090 1

1
/16 11

1
/4 1

3
/4 1 

                          

38.8 14.66 14
5
/8 0.645 

5
/8 

5
/16 14.725 14

3
/4 1.030 1 11

1
/4 1

11
/16 

15
/16 

35.3 14.48 14
1
/2 0.590 

9
/16 

5
/16 14.670 14

5
/8 0.940 

15
/16 11

1
/4 1

5
/8 

15
/16 

32.0 14.32 14
3
/8 0.525 

1
/2 

1
/4 14.605 14

5
/8 0.860 

7
/8 11

1
/4 1

9
/16 

7
/8 

29.1 14.16 14
1
/8 0.485 

1
/2 

1
/4 14.565 14

5
/8 0.780 

3
/4 11

1
/4 1

7
/16 

7
/8 

26.5 14.02 14 0.440 
7
/16 

1
/4 14.520 14

1
/2 0.710 

11
/16 11

1
/4 1

3
/8 

7
/8 

                          

24.1 14.31 14
1
/4 0.510 

1
/2 

1
/4 10.130 10

1
/8 0.855 

7
/8 11 1

5
/8 1 

21.8 14.17 14
1
/8 0.450 

7
/16 

1
/4 10.070 10

1
/8 0.785 

13
/16 11 1

9
/16 

15
/16 

20.0 14.04 14 0.415 
7
/16 

1
/4 10.035 10 0.720 

3
/4 11 1

1
/2 

15
/16 

17.9 13.89 13
7
/8 0.375 

3
/8 

3
/16 9.995 10 0.645 

5
/8 11 1

7
/16 

15
/16 

                          

15.6 13.92 13
7
/8 0.370 

3
/8 

3
/16 8.060 8 0.660 

11
/16 11 1

7
/16 

15
/16 

14.1 13.79 13
3
/4 0.340 

5
/16 

3
/16 8.030 8 0.595 

5
/8 11 1

3
/8 

7
/8 

12.6 13.66 13
5
/8 0.305 

5
/16 

3
/16 7.995 8 0.530 

1
/2 11 1

5
/16 

7
/8 

                          

11.2 14.10 14
1
/8 0.310 

5
/16 

3
/16 6.770 6

3
/4 0.515 

1
/2 12 1

1
/16 

5
/8 



W Steel Section Properties And Dimensions   

 

 

W14x34 

W14x30 

  

W14x26 

W14x22 

  

W12x336 

W12x305 

W12x279 

W12x252 

W12x230 

W12x210 

W12x190 

W12x170 

W12x152 

W12x136 

W12x120 

W12x106 

W12x96 

W12x87 

W12x79 

W12x72 

W12x65 

  

W12x58 

W12x53 

  

W12x50 

W12x45 

10.0 13.98 14 0.285 
5
/16 

3
/16 6.745 6

3
/4 0.455 

7
/16 12 1 

5
/8 

8.85 13.84 13
7
/8 0.270 

1
/4 

1
/8 6.730 6

3
/4 0.385 

3
/8 12 

15
/16 

5
/8 

                          

7.69 13.91 13
7
/8 0.255 

1
/4 

1
/8 5.025 5 0.420 

7
/16 12 

15
/16 

9
/16 

6.49 13.74 13
3
/4 0.230 

1
/4 

1
/8 5.000 5 0.335 

5
/16 12 

7
/8 

9
/16 

                          

98.8 16.82 16
7
/8 1.775 1

3
/4 

7
/8 13.385 13

3
/8 2.955 2

15
/16 9

1
/2 3

11
/16 1

1
/2 

89.6 16.32 16
3
/8 1.625 1

5
/8 

13
/16 13.235 13

1
/4 2.705 2

11
/16 9

1
/2 3

7
/16 1

7
/16 

81.9 15.85 15
7
/8 1.530 1

1
/2 

3
/4 13.140 13

1
/8 2.470 2

1
/2 9

1
/2 3

3
/16 1

3
/8 

74.1 15.41 15
3
/8 1.395 1

3
/8 

11
/16 13.005 13 2.250 2

1
/4 9

1
/2 2

15
/16 1

5
/16 

67.7 15.05 15 1.285 1
5
/16 

11
/16 12.895 12

7
/8 2.070 2

1
/16 9

1
/2 2

3
/4 1

1
/4 

61.8 14.71 14
3
/4 1.180 1

3
/16 

5
/8 12.790 12

3
/4 1.900 1

7
/8 9

1
/2 2

5
/8 1

1
/4 

55.8 14.38 14
3
/8 1.060 1

1
/16 

9
/16 12.670 12

5
/8 1.735 1

3
/4 9

1
/2 2

7
/16 1

3
/16 

50.0 14.03 14 0.960 
15

/16 
1
/2 12.570 12

5
/8 1.560 1

9
/16 9

1
/2 2

1
/4 1

1
/8 

44.7 13.71 13
3
/4 0.870 

7
/8 

7
/16 12.480 12

1
/2 1.400 1

3
/8 9

1
/2 2

1
/8 1

1
/16 

39.9 13.41 13
3
/8 0.790 

13
/16 

7
/16 12.400 12

3
/8 1.250 1

1
/4 9

1
/2 1

15
/16 1 

35.3 13.12 13
1
/8 0.710 

11
/16 

3
/8 12.320 12

3
/8 1.105 1

1
/8 9

1
/2 1

13
/16 1 

31.2 12.89 12
7
/8 0.610 

5
/8 

5
/16 12.220 12

1
/4 0.990 1 9

1
/2 1

11
/16 

15
/16 

28.2 12.71 12
3
/4 0.550 

9
/16 

5
/16 12.160 12

1
/8 0.900 

7
/8 9

1
/2 1

5
/8 

7
/8 

25.6 12.53 12
1
/2 0.515 

1
/2 

1
/4 12.125 12

1
/8 0.810 

13
/16 9

1
/2 1

1
/2 

7
/8 

23.2 12.38 12
3
/8 0.470 

1
/2 

1
/4 12.080 12

1
/8 0.735 

3
/4 9

1
/2 1

7
/16 

7
/8 

21.1 12.25 12
1
/4 0.430 

7
/16 

1
/4 12.040 12 0.670 

11
/16 9

1
/2 1

3
/8 

7
/8 

19.1 12.12 12
1
/8 0.390 

3
/8 

3
/16 12.000 12 0.605 

5
/8 9

1
/2 1

5
/16 

13
/16 

                          

17.0 12.19 12
1
/4 0.360 

3
/8 

3
/16 10.010 10 0.640 

5
/8 9

1
/2 1

3
/8 

13
/16 

15.6 12.06 12 0.345 
3
/8 

3
/16 9.995 10 0.575 

9
/16 9

1
/2 1

1
/4 

13
/16 

                          

14.7 12.19 12
1
/4 0.370 

3
/8 

3
/16 8.080 8

1
/8 0.640 

5
/8 9

1
/2 1

3
/8 

13
/16 

13.2 12.06 12 0.335 
5
/16 

3
/16 8.045 8 0.575 

9
/16 9

1
/2 1

1
/4 

13
/16 



W Steel Section Properties And Dimensions   

 

 

W12x40 

  

W12x35 

W12x30 

W12x26 

  

W12x22 

W12x19 

W12x16 

W12x14 

  

W10x112 

W10x100 

W10x88 

W10x77 

W10x68 

W10x60 

W10x54 

W10x49 

  

W10x45 

W10x39 

W10x33 

  

W10x30 

W10x26 

W10x22 

  

W10x19 

11.8 11.94 12 0.295 
5
/16 

3
/16 8.005 8 0.515 

1
/2 9

1
/2 1

1
/4 

3
/4 

                          

10.3 12.50 12
1
/2 0.300 

5
/16 

3
/16 6.560 6

1
/2 0.520 

1
/2 10

1
/2 1 

9
/16 

8.79 12.34 12
3
/8 0.260 

1
/4 

1
/8 6.520 6

1
/2 0.440 

7
/16 10

1
/2 

15
/16 

1
/2 

7.65 12.22 12
1
/4 0.230 

1
/4 

1
/8 6.490 6

1
/2 0.380 

3
/8 10

1
/2 

7
/8 

1
/2 

                          

6.48 12.31 12
1
/4 0.260 

1
/4 

1
/8 4.030 4 0.425 

7
/16 10

1
/2 

7
/8 

1
/2 

5.57 12.16 12
1
/8 0.235 

1
/4 

1
/8 4.005 4 0.350 

3
/8 10

1
/2 

13
/16 

1
/2 

4.71 11.99 12 0.220 
1
/4 

1
/8 3.990 4 0.265 

1
/4 10

1
/2 

3
/4 

1
/2 

4.16 11.91 11
7
/8 0.200 

3
/16 

1
/8 3.970 4 0.225 

1
/4 10

1
/2 

11
/16 

1
/2 

                          

32.9 11.36 11
3
/8 0.755 

3
/4 

3
/8 10.415 10

3
/8 1.250 1

1
/4 7

5
/8 1

7
/8 

15
/16 

29.4 11.10 11
1
/8 0.680 

11
/16 

3
/8 10.340 10

3
/8 1.120 1

1
/8 7

5
/8 1

3
/4 

7
/8 

25.9 10.84 10
7
/8 0.605 

5
/8 

5
/16 10.265 10

1
/4 0.990 1 7

5
/8 1

5
/8 

13
/16 

22.6 10.60 10
5
/8 0.530 

1
/2 

1
/4 10.190 10

1
/4 0.870 

7
/8 7

5
/8 1

1
/2 

13
/16 

20.0 10.40 10
3
/8 0.470 

1
/2 

1
/4 10.130 10

1
/8 0.770 

3
/4 7

5
/8 1

3
/8 

3
/4 

17.6 10.22 10
1
/4 0.420 

7
/16 

1
/4 10.080 10

1
/8 0.680 

11
/16 7

5
/8 1

5
/16 

3
/4 

15.8 10.09 10
1
/8 0.370 

3
/8 

3
/16 10.030 10 0.615 

5
/8 7

5
/8 1

1
/4 

11
/16 

14.4 9.98 10 0.340 
5
/16 

3
/16 10.000 10 0.560 

9
/16 7

5
/8 1

3
/16 

11
/16 

                          

13.3 10.10 10
1
/8 0.350 

3
/8 

3
/16 8.020 8 0.620 

5
/8 7

5
/8 1

1
/4 

11
/16 

11.5 9.92 9
7
/8 0.315 

5
/16 

3
/16 7.985 8 0.530 

1
/2 7

5
/8 1

1
/8 

11
/16 

9.71 9.73 9
3
/4 0.290 

5
/16 

3
/16 7.960 8 0.435 

7
/16 7

5
/8 1

1
/16 

11
/16 

                          

8.84 10.47 10
1
/2 0.300 

5
/16 

3
/16 5.810 5

3
/4 0.510 

1
/2 8

5
/8 

15
/16 

1
/2 

7.61 10.33 10
3
/8 0.260 

1
/4 

1
/8 5.770 5

3
/4 0.440 

7
/16 8

5
/8 

7
/8 

1
/2 

6.49 10.17 10
1
/8 0.240 

1
/4 

1
/8 5.750 5

3
/4 0.360 

3
/8 8

5
/8 

3
/4 

1
/2 

                          

5.62 10.24 10
1
/4 0.250 

1
/4 

1
/8 4.020 4 0.395 

3
/8 8

5
/8 

13
/16 

1
/2 



W Steel Section Properties And Dimensions   

 

 

W10x17 

W10x15 

W10x12 

  

W8x67 

W8x58 

W8x48 

W8x40 

W8x35 

W8x31 

  

W8x28 

W8x24 

  

W8x21 

W8x18 

  

W8x15 

W8x13 

W8x10 

  

W6x25 

W6x20 

W6x15 

  

W6x16 

W6x12 

W6x9 

  

4.99 10.11 10
1
/8 0.240 

1
/4 

1
/8 4.010 4 0.330 

5
/16 8

5
/8 

3
/4 

1
/2 

4.41 9.99 10 0.230 
1
/4 

1
/8 4.000 4 0.270 

1
/4 8

5
/8 

11
/16 

7
/16 

3.54 9.87 9
7
/8 0.190 

3
/16 

1
/8 3.960 4 0.210 

3
/16 8

5
/8 

5
/8 

7
/16 

                          

19.7 9.00 9 0.570 
9
/16 

5
/16 8.280 8

1
/4 0.935 

15
/16 6

1
/8 1

7
/16 

11
/16 

17.1 8.75 8
3
/4 0.510 

1
/2 

1
/4 8.220 8

1
/4 0.810 

13
/16 6

1
/8 1

5
/16 

11
/16 

14.1 8.50 8
1
/2 0.400 

3
/8 

3
/16 8.110 8

1
/8 0.685 

11
/16 6

1
/8 1

3
/16 

5
/8 

11.7 8.25 8
1
/4 0.360 

3
/8 

3
/16 8.070 8

1
/8 0.560 

9
/16 6

1
/8 1

1
/16 

5
/8 

10.3 8.12 8
1
/8 0.310 

5
/16 

3
/16 8.020 8 0.495 

1
/2 6

1
/8 1 

9
/16 

9.13 8.00 8 0.285 
5
/16 

3
/16 7.995 8 0.435 

7
/16 6

1
/8 

15
/16 

9
/16 

                          

8.25 8.06 8 0.285 
5
/16 

3
/16 6.535 6

1
/2 0.465 

7
/16 6

1
/8 

15
/16 

9
/16 

7.08 7.93 7
7
/8 0.245 

1
/4 

1
/8 6.495 6

1
/2 0.400 

3
/8 6

1
/8 

7
/8 

9
/16 

                          

6.16 8.28 8
1
/4 0.250 

1
/4 

1
/8 5.270 5

1
/4 0.400 

3
/8 6

5
/8 

13
/16 

1
/2 

5.26 8.14 8
1
/8 0.230 

1
/4 

1
/8 5.250 5

1
/4 0.330 

5
/16 6

5
/8 

3
/4 

7
/16 

                          

4.44 8.11 8
1
/8 0.245 

1
/4 

1
/8 4.015 4 0.315 

5
/16 6

5
/8 

3
/4 

1
/2 

3.84 7.99 8 0.230 
1
/4 

1
/8 4.000 4 0.255 

1
/4 6

5
/8 

11
/16 

7
/16 

2.96 7.89 7
7
/8 0.170 

3
/16 

1
/8 3.940 4 0.205 

3
/16 6

5
/8 

5
/8 

7
/16 

                          

7.34 6.38 6
3
/8 0.320 

5
/16 

3
/16 6.080 6

1
/8 0.455 

7
/16 4

3
/4 

13
/16 

7
/16 

5.87 6.20 6
1
/4 0.260 

1
/4 

1
/8 6.020 6 0.365 

3
/8 4

3
/4 

3
/4 

7
/16 

4.43 5.99 6 0.230 
1
/4 

1
/8 5.990 6 0.260 

1
/4 4

3
/4 

5
/8 

3
/8 

                          

4.74 6.28 6
1
/4 0.260 

1
/4 

1
/8 4.030 4 0.405 

3
/8 4

3
/4 

3
/4 

7
/16 

3.55 6.03 6 0.230 
1
/4 

1
/8 4.000 4 0.280 

1
/4 4

3
/4 

5
/8 

3
/8 

2.68 5.90 5
7
/8 0.170 

3
/16 

1
/8 3.940 4 0.215 

3
/16 4

3
/4 

9
/16 

3
/8 

                          



W Steel Section Properties And Dimensions   

 

 

W5x19 

W5x16 

  

W4x13 

*** 
 

5.54 5.15 5
1
/8 0.270 

1
/4 

1
/8 5.030 5 0.430 

7
/16 3

1
/2 

13
/16 

7
/16 

4.68 5.01 5 0.240 
1
/4 

1
/8 5.000 5 0.360 

3
/8 3

1
/2 

3
/4 

7
/16 

                          

3.83 4.16 4
1
/8 0.280 

1
/4 

1
/8 4.060 4 0.345 

3
/8 2

3
/4 

11
/16 

7
/16 

*** *** *** *** *** *** *** *** *** *** *** *** *** 
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