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 شكـــــــــــش ٔرمذٌـــــــــــــش  

 

ً   أَؼى انزي انمذٌش انؼهً الله َشكش  انمبئم ٔانذٌٍ، انؼمم ثُؼًخ ػه

قَ " انزُضٌم يذكى فً ْٕ فَ  . انؼظٍى الله صذق... .76 آٌخ ٌٕعف عٕسح" ػَهٍِى   ػِهْى   رِي كُم   َٔ

 

زمذو ثجضٌم انشكش لأٔنئك َ ثبنجًٍم، ب يُ ًٔاػزشافبرمذٌشا ً 

 ُبكم يٍ يذٔا ن إنى يغبػذرُب،جٓذاً فً ٌجخهٕا انًخهصٍٍ انزٌٍ نى 

ٔأخص ثبنزكش  ٔجّ،ػهً أكًم  ا انؼًمٌذ انؼٌٕ فً إخشاج ْز

انزي نى ٌجخم ػهٍُب ثزٕجٍٓبرّ سٌبض ػٕض د.  :انفبضم ًششفنا

 .إرًبو ْزا انجذث فً صبئذّ انمًٍخ انزً كبَذ ػَٕب نُبَٔ

 

نزا َمذّس  ٌذصذَّٔ،ٔنلإثذاع أَبط  يؼُبِ،نهُجبح أَبط ٌمذسٌٔ 

 ،ئخانًضٍ ىجٕٓدك

يُب كم  ى...فهك ى..فٕجت ػهٍُب رمذٌشك.أْم نهشكش ٔانزمذٌش  ىفأَز

 . ٌشانثُبء ٔانزمذ

 

http://forum.ngaous.net/
http://forum.ngaous.net/
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 إْذاء

 إنى أيً ٔأثً

 إنى أْهً ٔػشٍشرً

 إنى أعبرزرً

 إنى صيلائً ٔصيٍلارً

 نلآخشٌٍ نزضًءإنى انشًٕع انزً رذزشق 

 إنى كم يٍ ػهًًُ دشفب

 يٍ انًٕنى ٍٍانًزٕاضغ ساجٍ ؼًمٓذي ْزا انَ

 ػض ٔجم أٌ ٌجذ انمجٕل ٔانُجبح
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 الملخص 

 ػبٍُٞ ك٢ ٗبثِظ" –" ث٘ب٣خ ؽبسم اُغخَ اُزظ٤ْٔ الإٗشبئ٢ ُــِ 

اُزظ٤ْٔ الإٗشبئ٢ ٛٞ أْٛ اُزظ٤ٔٔبد اُلاصٓخ ُِٔج٠٘ ثؼذ اُزظ٤ْٔ أُؼٔبس١ كزٞص٣غ 

الأؽٔبٍ ٝاُؾلبظ ػ٠ِ أُزبٗخ ٝثؤكؼَ ؽش٣وخ اهزظبد٣خ ٝأػ٠ِ ٝؽغبة الأػٔذح 

٢.دسعبد الأٓبٕ ٝاُغلآخ ٣وغ ػ٠ِ ػبرن الإٗشبئ  

ث٘ب٣خ ؽبسم  –ُٔج٠٘ رغبس١ ع٢ٌ٘ ع٘وّٞ ك٢ ٛزا أُششٝع ثبُزظ٤ْٔ الإٗشبئ٢ 

ٖٓ ػششح ؽٞاثن ػ٠ِ اُ٘ؾٞ اُزب٢ُ : ؽبثن ٓٞهق ؽ٤ش ٣زٌٕٞ  ك٢ ٗبثِظ -اُغخَ 

ع٤بساد ، ٝؽبثو٤ٖ رغ٣ٞخ ٝ عجؼخ ؽٞاثن اخشٟ اسػ٢ ٝ اٍٝ ٝصب٢ٗ ٝصبُش ٝساثغ 

ّ ٤5900خ ؽ٤ش رجِؾ ٓغبؽخ أُششٝع الإعٔبُٝ خبٓظ ٝسٝف ، 
2
. 

ْ أُششٝع ثؾ٤ش ٣ِج٢ اُـب٣خ اُز٢ ٣غؼ٠ أُششٝع ا٠ُ رؾو٤وٜب ٢ٛٝ رٞك٤ش  ّٔ ؽ٤ش طُ

 .ٓج٠٘ ع٢ٌ٘ رغبس١ ٣ٞكش ُِ٘بط شون ع٤ٌ٘خ ٝثؼغ أُؾلاد اُزغبس٣خ

، ُٝزؾذ٣ذ  ٖٓ اُغذ٣ش ثبُزًش أٗٚ ع٤زْ اعزخذاّ اٌُٞد الأسد٢ٗ ُزؾذ٣ذ الأؽٔبٍ اُؾ٤خ

 ،زؾ٤َِ الإٗشبئ٢ ٝرظ٤ْٔ أُوبؽغ كغ٤زْ اعزخذاّ اٌُٞدأؽٔبٍ اُضلاصٍ ، أٓب ثبُ٘غجخ ُِ

ػ٠ِ ثؼغ  الاػزٔبدٝلا ثذ ٖٓ الإشبسح ا٠ُ أٗٚ ع٤زْ  (ACI_318_08) الأٓش٢ٌ٣

-ثشآظ اُؾبعٞة ٓضَ :  

AutoCAD (2007+2015), ATIR, ETABS 2015, SAFE 2014     

SAP 2000, Google Sketch Up,  Microsoft  Office XP. 

 

ٔششٝع دساعخ اٗشبئ٤خ رلظ٤ِ٤خ ٖٓ رؾذ٣ذ ٝرؾ٤َِ ُِؼ٘بطش الإٗشبئ٤خ ٣ٝزؼٖٔ اُ

ٝالأؽٔبٍ أُخزِلخ أُزٞهؼخ ٖٝٓ صْ اُزظ٤ْٔ الإٗشبئ٢ ُِؼ٘بطش ٝاػذاد أُخططبد 

ٕ ا٤ُٜبًَ  ّٞ اُز٘ل٤ز٣خ ث٘بء ػ٠ِ اُزظ٤ْٔ أُؼذ ُغ٤ٔغ اُؼ٘بطش الإٗشبئ٤خ اُز٢ رٌ

 الإٗشبئ٤خ ُِٔج٠٘ .
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Abstract 

Structural Design For "Tariq Al-Sakhal – Aloul Building " in 

Nablus   

     Structural design is the most important designs necessary to the 

building after the architectural design, distribution of columns and the 

highest level of security and safety is the responsibility of the structural 

designer. 

     We will in this project, the architectural design for " Tariq Al-Sakhal – 

Aloul Building " in Nablus which it consists of ten floors  as follows:-              

    One floor for barking ,two floors for basement and  another seven 

floors ,ground floor , first floor, second floor , third floor ,fourth floor, 

fifth floor and roof floor with a total project area of 5900 m
2
. 

The project is designed to meet the purpose for which the project which is  

to provide apartments for people and some shops. 

     It is noteworthy that Jordan's code will be used to determine the live 

loads, and to determine the seismic loads, but for the structural analysis 

and design section will be the use of the US Code (ACI_318_14), it must 

be noted that it will rely on some computer programs such as:- 

       AutoCAD (2007+2015), Atir, ETABS 2015, SAFE 2014, SAP 2000 

Google Sketch Up, Microsoft Office XP. 

    The project will include a detailed structural study of the identification 

and analysis of the elements of construction and different loads expected 

and then the structural design of the elements and the preparation of shop 

drawings based on the prepared for all the structural elements that are 

structural frames of the building.   
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 انًمذيخ :1-1

ثذأد ؽ٤بح الإٗغبٕ ك٢ اُوذّ ًؾ٤بح ثغ٤طخ ٝ ٣غ٤شح ثٌبكخ ٓلآؾٜب ٝ أشٌبُٜب, ؽ٤ش ًبٕ الإٗغبٕ 

٣ؾظَ ػ٠ِ ٓب ٣ش٣ذ ٖٓ اُج٤ئخ أُؾ٤طخ آب ثبُظذكخ, أٝ ػٖ ؽش٣ن اُزغِغَ ُٞطُٞٚ ا٠ُ ٓجزـبٙ , 

 ػٞءإ ص٤بثب , ٖٝٓ اُشؼِخ ٖٓ اٌُٜٞف ث٤ٞرب , ٖٝٓ أٝسام الأشغبس ٝ عِذ اُؾ٤ٞار اٗٚ ارخز 

س ثٚ ٖٓ اُظلاّ ًٝبٕ الإٗغبٕ اُوذ٣ْ ك٢ طشاع دائْ ٓغ اُؾ٤بح ٝٓب ك٤ٜب ٖٓ ٓؼٞهبد ب٣غز٘

 ٝٓغزغذاد.

 

ثؼذ ٛزٙ اُؾ٤بح اُجغ٤طخ اُز٢ ٓش ك٤ٜب الإٗغبٕ, أخزد ؽ٤برٚ ثبُشه٢ ٝ اُزطٞس ش٤ئب كش٤ئب , ٝرُي 

ؽغت اؽز٤بعبرٚ اُؼشٝس٣خ ك٢ ًبكخ ٓظبٛش اُؾ٤بح ٝٓب ٣غزغذ ٖٓ أٓٞس ٓخزِلخ , ٖٝٓ اعَ ٛزٙ 

الاؽز٤بعبد ٝأُزطِجبد عؼ٠ ثذٕٝ ًَِ أٝ َِٓ ُزؾو٤ن ًَ ٓب ٣ؾزبط ا٤ُٚ ُِزؤهِْ ٓغ ػشٝس٣بد 

 اُؾ٤بح اُغذ٣ذح.

 

٢ اُؼِْ ثٌٔبٗخ ًٝبٕ الإٗغبٕ ٓ٘ز اُوذّ ٝٛٞ ٣غؼ٠ ا٠ُ اُزؼِْ ٝاُزطٞس ٖٓ ؽ٤ٖ ٥خش, ٝ هذ ؽظ

ػب٤ُخ ٝػ٘ب٣خ كبئوخ ػ٘ذ اُؼشة ٝأُغ٤ِٖٔ ٓ٘ز ثضٝؽ شٔظ الإعلاّ, ؽ٤ش ًبٕ اُؼِْ ٣خزظش ػ٠ِ 

اُغِغبد اُزؼ٤ٔ٤ِخ ك٢ أُغبعذ, ٝثؼذ رُي ارغؼذ ٛزٙ أُغبُظ ُززطٞس ا٠ُ ٓب ٣غ٠ٔ اُوشاء ٢ٛٝ 

ٝثؼذٙ رْ ث٘بء أُذاسط أٓبًٖ ًبٕ ٣زْ ث٘بإٛب ٤ُزْ ٓضاُٝخ اُزؼ٤ِْ ك٤ٚ ٝرٌٕٞ ٓخظظخ ُِزؼِْ كوؾ, 

ٝالأًبد٤ٔ٣بد اُز٢ أطجؾذ ك٢ أ٣بٓ٘ب ٛزٙ الأعبط اُز١ رج٠٘ ػ٤ِٚ اُذساعبد اُغبٓؼ٤خ  ٝاُؼغٌش٣خ 

 اُؼ٤ِب .

 

ؽز٤بعبد الاكشاد ؾون ا٣ ٓج٠٘ رغبس١ ع٢ٌ٘ ك٢ ٓذ٣٘خ ٗبثِظك٢ اٗشبء  رزِخض كٌشح أُششٝع

ٞ ٣شَٔ ػ٠ِ ؽبثن ٓٞاهق بد ؛ كٜأٌُبرت ٝاُششًِج٢ ع٤ٔغ اُخذٓبد اُز٢ رٞكشٛب ٣ٝالاعبع٤خ 

ع٤بساد ٝؽبثو٤ٖ رغ٣ٞخ ػجبسح ػٖ ٓؼبسع ٌٝٓبرت ٝاُطبثن الاسػ٢ ثبلإػبكخ ُغزخ ؽٞاثن 

 شون ع٤ٌ٘خ ٓغ ٌٓبرت.
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 يشكهخ انجذث :  1-2

ُج٘ب٣خ ؽبسم شبئ٢ ُغ٤ٔغ اُؼ٘بطش أٌُٞٗخ رزٔضَ ٓشٌِخ ٛزا أُششٝع ك٢ اُزؾ٤َِ  ٝاُزظ٤ْٔ الإٗ

ؽ٤ش ٣زؼٖٔ أُششٝع  اُزظ٤ْٔ الإٗشبئ٢ , ٌٕٞ ٤ٓذاٗبً ُٜزا اُجؾشزُ بدٛرْ اػزٔب ز٢اُاُغخَ 

ٓغ اُزٞص٣غ  ٣زلاءّغٞس ٝالأػٔذح ٝالأعبعبد ثٔب غُٔخزِق اُؼ٘بطش الإٗشبئ٤خ ٖٓ اُجلاؽبد ٝاُ

 .الإٗشبئ٢ ُٜزٙ اُؼ٘بطش 

 أعجبة اخزٍبس انًششٔع : 1-3

ة أُٜبسح ك٢ اُزظ٤ْٔ ُِؼ٘بطش رؼٞد أ٤ٔٛخ اخز٤بس أُششٝع ا٠ُ ػذح أٓٞس ٖٓ أٜٛٔب اًزغب

الإٗشبئ٤خ ثبلإػبكخ ا٠ُ ص٣بدح أُؼشكخ ُِ٘ظْ الإٗشبئ٤خ أُزجؼخ ك٢ ثلادٗب, ًٝزُي اًزغبة أُؼشكخ 

ثؼذ اُزخشط  عٞف رٞاعٜ٘ب اُؼ٤ِٔخ ٝاُؼ٤ِٔخ أُزجؼخ ك٢ رظ٤ْٔ ٝر٘ل٤ز أُشبس٣غ الإٗشبئ٤خ ٝاُز٢ 

 ك٢ عٞم اُؼَٔ إ شبء الله. 

كؼز٘ب ا٠ُ ٛزا اُجؾش ٛٞ روذ٣ْ ٛزا أُششٝع ا٠ُ دائشح اُٜ٘ذعخ أُذ٤ٗخ ٖٝٓ الأٓٞس اُز٢ د

ٝأُؼٔبس٣خ ك٢ ٤ًِخ اُٜ٘ذعخ ٝاُزٌُ٘ٞٞع٤ب ك٢ عبٓؼخ ث٤ُٞزٌ٘ي كِغط٤ٖ لاعز٤لبء ششٝؽ اُزخشط 

 ٝاُؾظٍٞ ػ٠ِ دسعخ اُجٌبُٞس٣ٞط ك٢ اُٜ٘ذعخ أُذ٤ٗخ ُزخظض ٛ٘ذعخ أُجب٢ٗ.

 أْذاف انًششٔع :  1-4

 ُجؾش ثؼذ أًبُٚ إٔ ٌٕٗٞ هذ ٝطِ٘ب ا٠ُ الأٛذاف اُزب٤ُخ:ٗؤَٓ ٖٓ ٛزا ا

اًزغبة أُٜبسح ك٢ اُوذسح ػ٠ِ اخز٤بس اُ٘ظبّ الإٗشبئ٢ أُ٘بعت ُِٔشبس٣غ أُخزِلخ  .1

 ٝرٞص٣غ ػ٘بطشٙ الإٗشبئ٤خ ػ٠ِ أُخططبد، ثٔب ٣ز٘بعت ٓغ اُزخط٤ؾ أُؼٔبس١ ُٚ.

 اُوذسح ػ٠ِ رظ٤ْٔ اُؼ٘بطش الإٗشبئ٤خ أُخزِلخ. .2

 ٝسثؾ أُؼِٞٓبد اُز٢ رْ دساعزٜب ك٢ أُغبهبد أُخزِلخ .رطج٤ن  .3

 اعزخذاّ ثشآظ اُزظ٤ْٔ الإٗشبئ٢. اروبٕ .4

 : انًغهًبد  1-5

 ( .ACI-318-02اػزٔبد اٌُٞد الأٓش٢ٌ٣ ك٢ اُزظب٤ْٓ الإٗشبئ٤خ أُخزِلخ ) .1

 (Atir, staad pro, safe, etabsاعزخذاّ ثشآظ اُزؾ٤َِ ٝاُزظ٤ْٔ الإٗشبئ٢ ٓضَ ) .2

 .Microsoft office Word & Power Pointأخشٟ ٓضَ  ثشآظ .3
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 خطٕاد انًششٔع :   1-6

ػَٔ اُزظ٤ْٔ الإٗشبئ٢ أُزٌبَٓ ٝاػذاد أُخططبد اُخبطخ ثٌَ ػ٘ظش ٖٓ  اُؼ٘بطش  (1

الإٗشبئ٤خ ٤ٌُٕٞ ٛزا أُششٝع ٓزٌبٓلاً دٕٝ اُزؤص٤ش ػ٠ِ اُطبثغ أُؼٔبس١ ٝاُؾشًخ داخَ ٛزا 

 أُج٠٘. 

اُ٘ظش٣خ ػ٠ِ ٓذٟ اُغ٘ٞاد اُذساع٤خ أُبػ٤خ ٝٓب أػلبٙ اُزذس٣ت ا٤ُٔذا٢ٗ رطج٤ن أٌُزغجبد  (2

 ك٤ؼَٔ ٛزا اُزظ٤ْٔ ٝسثؾ ٛزٙ أُؼِٞٓبد ٓغ ثؼؼٜب اُجؼغ.

اًزغبة أُٜبسح ك٢ اُزؼبَٓ ٓغ ثشآظ اُؾبعٞة اُز٢  رْ اعزخذآٜب ك٢ اُزظ٤ْٔ الإٗشبئ٢  (3

 ُِٔششٝع.

بئ٤خ ٝ أُؼٔبس٣خ ُِؼ٘بطش أُخزِلخ اُز٢ ٣زؤُق اُزذسة ػ٠ِ ٤ًل٤خ اُز٘غ٤ن ث٤ٖ اُٞظ٤لز٤ٖ الإٗش (4

 ٜٓ٘ب أُ٘شؤ.

 

 َطبق انًششٔع :  1-7

دساعخ أُخططبد أُؼٔبس٣خ ٝرُي ُِزؤًذ ٖٓ طؾزٜب ٖٓ اُ٘ٞاؽ٢ أُؼٔبس٣خ ٝرٞاكوٜب ٓغ  •

أٛذاف أُششٝع ٓغ اعشاء ًبكخ اُزؼذ٣لاد أُؼٔبس٣خ اُلاصٓخ ػ٤ِٜب، ٝأًبٍ اُ٘وض 

 .أُٞعٞد ك٤ٜب إ ٝعذ

لأٗغت ُزٞص٣غ ٛزٙ اُؼ٘بطش  ًبلأػٔذح ٤ُخ اساعخ اُؼ٘بطش الإٗشبئ٤خ أٌُٞٗخ ُِٔج٠٘ ٝا٥د •

ٝاُغغٞس ٝالأػظبة ثشٌَ لا ٣ظطذّ ٓغ اُزظ٤ْٔ أُؼٔبس١ أُٞػٞع ٣ٝؾون اُغبٗت 

 الاهزظبد١ ٝ ػبَٓ الأٓبٕ.

رؾ٤َِ اُؼ٘بطش الإٗشبئ٤خ ٝالأؽٔبٍ أُئصشح ػ٤ِٜب ٖٝٓ صْ رؾذ٣ذ اُ٘ظبّ الإٗشبئ٢  •

 ُٔ٘بعت.ا

 رظ٤ْٔ اُؼ٘بطش الإٗشبئ٤خ ث٘بء ػ٠ِ ٗزبئظ اُزؾ٤َِ. •

 اُزؤًذ ٖٓ طؾخ اُزظ٤ْٔ ٝرُي ػٖ ؽش٣ن ثشآظ اُزظ٤ْٔ أُخزِلخ. •
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اٗغبص أُخططبد اُز٘ل٤ز٣خ ُِؼ٘بطش الإٗشبئ٤خ اُز٢ رْ رظ٤ٜٔٔب ٤ُخشط أُششٝع ثبُشٌَ  •

 اُٜ٘بئ٢ أُزٌبَٓ ٝاُوبثَ ُِز٘ل٤ز.

 ػشع أُششٝع ُِٔ٘بهشخ. •

 ذٔد انًششٔع :د 1-8

٣وزظش ٛزا أُششٝع ػ٠ِ اُزظ٤ْٔ الإٗشبئ٢ ُِٔج٠٘ ٌُبكخ اُؼ٘بطش الإٗشبئ٤خ أٌُٞٗخ ُِٔج٠٘, 

ّ  2018 -2017ٖٓ اُغ٘خ اُذساع٤خ الاٍٝ ٝاُضب٢ٗ ؽ٤ش ع٤زْ اُؼَٔ ثبُٔششٝع خلاٍ اُلظ٤ِٖ 

 , ٝٓغبم ٓششٝع اُزخشط خلاٍٍٝ خ ٓششٝع اُزخشط خلاٍ اُلظَ الآٖ خلاٍ ٓغبم ٓوذٓ

 . ضب٢ٗاُلظَ اُذساع٢ اُ
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 انثبًَ انفصم

 

 انًؼًبسي نهًششٔع انٕصف

 2 

______________________________________________ 

 

 يمذيخ. 2-1

 نًذخ ػٍ انًششٔع. 2-2

 يٕلغ انًششٔع. 2-3

 ٔصف انًغبلظ الأفمٍخ نهًجُى. 2-4

 ٔصف انٕاجٓبد. 2-5

 .انذشكخٔصف  2-6
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 يمذيخ  2-1

ٞطق أُؼٔبس١ لأ١ ٓج٠٘ ؽبعخ ٓبعخ ُ٘غبؽٚ ار ٣غبػذ ك٢ كْٜ ٝرؾ٤َِ ًبكخ اُٞظبئق إ اُ

ٖٝٓ أْٛ  لأعِٜب.داخَ أُج٠٘ ؽغت اخزلاف ٗٞػٚ ٝاُؾبعخ اُز٢ أٗشب  ٝاُلؼب٤ُبد ٝاُؾشًبد

ثبلإػبكخ  غٌبٕ ٝأُٞظل٤ٖك٤ش اُشاؽخ اُ٘لغ٤خ ُذٟ اُٝأٌُبرت الإداس٣خ رٞ ٔجب٢ٗ اُغ٤ٌ٘خ٤ٓضاد اُ

ؽش٣خ اُؾشًخ ث٤ٖ اُـشف  ٝرٞك٤ش ٓغبؽبد  ٖٓ اُخذٓبد اُشئ٤غ٤خ ٓضَ رٞك٤شش ػذد ا٠ُ رٞك٤

هبػبد الاعزٔبػبد  ٝؿشف اٗزظبس راد أُغبؽبد اٌُبك٤خ ًبك٤خ ُِٔطبثخ ٝاُؾٔبٓبد ٝرٞك٤ش 

ا٠ُ رٞك٤ش اُز٣ٜٞخ ٝالإػبءح ثبلإػبكخ ٓ٘زظق اُلشاؽ الإٗشبئ٢ ٝاُخب٤ُخ ٖٓ الأػٔذح اُذاخ٤ِخ ك٢ 

 أُ٘بعجخ  .

ًٝزُي لإهبٓخ أ١ ث٘بء ˛  لأداء أ١ ػَٔ لا ثذ إٔ ٣زْ ثٔشاؽَ ػذح ؽز٠ ٣زْ اٗغبصٙ ػ٠ِ أًَٔ ٝعٚ

٣ٝجذأ رُي ثبُزظ٤ْٔ ˛لا ثذ إٔ ٣زْ رظ٤ٔٔٚ ػ٠ِ ٗبؽ٤ز٤ٖ ) اُ٘بؽ٤خ أُؼٔبس٣خ ٝاُ٘بؽ٤خ الإٗشبئ٤خ ( 

بد أُخزِلخ ار ٣ٝؤخز ثؼ٤ٖ الاػزجبس رؾو٤ن اُٞظبئق ٝأُزطِج˛ أُؼٔبس١ اُز١ ٣ؾذد شٌَ أُ٘شؤ 

٣غش١ اُزٞص٣غ الأ٢ُٝ ُٔشاكوٚ ثٜذف رؾو٤ن اُلشاؿبد ٝالأثؼبد أُطِٞثخ  ٣ٝزْ ك٢ ٛزٙ اُؼ٤ِٔخ 

 دساعخ الإٗبسح ٝاُؼضٍ ٝاُز٣ٜٞخ ٝاُز٘وَ ٝاُؾشًخ ٝؿ٤شٛب ٖٓ أُزطِجبد اُٞظ٤ل٤خ .

ف ا٠ُ رؾذ٣ذ ٝثؼذ الاٗزٜبء ٖٓ ػ٤ِٔخ اُزظ٤ْٔ أُؼٔبس١ رجذأ ػ٤ِٔخ اُزظ٤ْٔ الإٗشبئ٢ ٝاُز٢ رٜذ

ٝرُي اػزٔبد ػ٠ِ الأؽٔبٍ أُخزِلخ اُز٢ رزؼشع ُٜب ٛزٙ ˛ أثؼبد اُؼ٘بطش الإٗشبئ٤خ ٝخظبئظٜب 

  .اُؼ٘بطش اُز٢ روّٞ ثذٝسٛب ث٘وَ الأؽٔبٍ ا٠ُ الأعبعبد اُز٢ ر٘وَ الأؽٔبٍ ثشٌَ ًبَٓ ا٠ُ اُزشثخ

 

 نًذخ ػٍ انًششٔع  2-2

رؾون الأٛذاف ٝرِج٢ ع٤ٔغ  ٗبثِظك٢ ٓذ٣٘خ َ ث٘ب٣خ ؽبسم اُغخرزِخض كٌشح أُششٝع ك٢ اٗشبء 

ٖ ؛ ك٢ٜ رشزَٔ ػ٠ِ ٓغٔٞػخ ٓٝاُشون اُغ٤ٌ٘خ  ٝأُؼبسع اُخذٓبد اُز٢ رٞكشٛب أٌُبرت 

. ار رْ اُؾظٍٞ ا٠ُ أُؼبسع ثبلإػبكخ ٝؿ٤شٛب ٖٓ اُخذٓبد ع٤ٌ٘خ ٝؿشف أُؼبسعأٌُبرت ٝ

ذ٤ٗخ ٝأُؼٔبس٣خ ٤ُزغ٠٘ ػَٔ ػ٠ِ أُخططبد أُؼٔبس٣خ ُِٔششٝع ٖٓ هجَ دائشح اُٜ٘ذعخ أُ

ٜب, ٝأُششٝع اُزظ٤ْٔ الإٗشبئ٢ ٝاػذاد أُخططبد اُز٘ل٤ز٣خ ُغ٤ٔغ اُؼ٘بطش الإٗشبئ٤خ اُز٢ رشِٔ

 عب٢ٓ هظشا١ٝ., ثبششاف أُٜ٘ذط ثلاٍ اُخ٤بؽ ٝأُٜ٘ذعخ شٜذ ث٤شب١ٝ  طٖٓ اػذاد أُٜ٘ذ

ٝٓغبؽخ  اُج٘بء  ٓزش ٓشثغ ،100ٌٕٞ أُج٠٘ ٖٓ ػششح ؽٞاثن ػ٠ِ هطؼخ أسع ٓغبؽزٜب ٣
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ٓزش ٓشثغ  720ٓ٘غٞة اهَ ؽبثن ٝؽ٤ش رجِؾ ٓغبؽخ  ٓزش ٓشثغ 5900الاعٔب٤ُخ ٌُبكخ اُطٞاثن 

 .ٝٛٞ ػجبسح ػٖ ٓٞاهق ع٤بساد

 

 يٕلغ انًششٔع  2-3

ؽ٤ش رطَ هطؼخ الاسع ػ٠ِ شبسػ٤ٖ ثبرغب٤ٖٛ ٓخزِل٤ٖ    ٗبثِظروغ الأسع أُوزشؽخ ك٢ ٓذ٣٘خ 

٣ذٍ  اٗٔب،ٝٛزا إ دٍ ب ٖٓ اُ٘بؽ٤خ اُـشث٤خ ث٘بء هبئْ ٓغبٝس ٣ٝغبٝسٛ، ، آزبس 6ٝؽش٣ن ػشػٚ 

ٝرز٤ٔض ػٔبسح اُغخَ ثبُٔٞهغ ا٤ُٔٔض ٝاُشاه٢ ٓغ ػ٠ِ عُٜٞخ اُٞطٍٞ ُِٔٞهغ ٖٓ ٓ٘بؽن ٓخزِلخ 

اؽلاُخ ٓضب٤ُخ ٝاُج٘بء ٣ز٤ٔض ثٞعٞد ٓٞاهق عجبساد ٓش٣ؾخ عِٜخ اُٞطٍٞ ثغجت رٞكش خؾ 

 اُؼبٓخ ُِٔٞاطلاد

 

 ٓخطؾ ٓٞهغ اُج٘بء( ٣ج٤ٖ 1-3-2شٌَ)
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 .ُِٔغبٝس٣ٖ (أُٞهغ ثبُ٘غجخ2-3-2شٌَ )
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 أعجبة اخزٍبس انًٕلغ  

 رْ اخز٤بس ٛزا أُٞهغ ُؼذح أعجبة ٜٓ٘ب:         

ٝهٞع الأسع داخَ أُذ٣٘خ أٝ ثغٞاس الاعزضٔبساد ، ثؾ٤ش رٌٕٞ هش٣جخ ٖٓ ٓشًض  .1

 أُذ٣٘خ

 ٌَ ٝعبئَ اُ٘وَ اُخبص ٝاُؼبّ.٣ز٤ٔض أُٞهغ ثبٌٓب٤ٗخ اُٞطٍٞ اُغَٜ ا٤ُٚ ٝث .2

 ٍٞخذاُٝرُي ُزغ٤َٜ  ثبُٔوبسٗخ ثبُٔ٘بؽن أُغبٝسح ك٢ أُ٘طوخ هِخ الاصدؽبّ أُشٝس٣خ .3

 .ٝاُخشٝط

 .أُششٝع اؽز٤بعبد ٣٘بعت ثشٌَ ٝرٞص٣ؼٜب اُؼشٝس٣خ اُخذٓبد ًبكخ رٞك٤ش .4

 ٝعٞد ؽشًخ ع٤ش ػبٓخ رئد١ ا٠ُ أُ٘شؤح ، ٝٓٞهق اُغ٤بساد . .5

 

 

 

 :                                                                               ثضلاس ؽشم ٓخزِلخهطؼخ الأسع أُوزشؽخ  ٣زْ اُٞطٍٞ ا٠ُ

 ؽش٣ن ٓؼجذ ٣ؾ٤ؾ ثوطؼخ الاسع ٖٓ اُشٔبٍ  .1

 ؽش٣ن ٓؼجذ ٣ؾ٤ؾ ثوطؼخ الاسع ٖٓ اُغ٘ٞة .2

 آزبس ٖٓ اُ٘بؽ٤خ اُششه٤خ  6ؽش٣ن ثؼشع  .3
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 ح:ٔانشٌبدشكخ انشًظ  

رؼزجش دساعخ ؽشًخ اُش٣بػ ٝ اُشٔظ ٖٓ اُؼٞآَ أُٜٔخ ك٢ رؾ٤َِ أُج٠٘، ك٤غت ٓؼشكخ رؤص٤ش 

ًَ ٖٓ اُش٣بػ ٝاُشٔظ ػ٠ِ أُج٠٘ ٤ُزغ٠٘ روغ٤ٔٚ ا٠ُ كشاؿبد رز٘بعت ٝرٞع٤ٜٚ أُ٘بخ٢ ثؾ٤ش 

 ٣ِج٢ ششٝؽ اُزظ٤ْٔ أُزؼِوخ ثبُز٣ٜٞخ ٝالإػبءح اُطج٤ؼ٤خ.

دسعخ ٓٔب  35صا٣ٝخ اُشٔظ ٓ٘خلؼخ ثؾ٤ش رظَ ا٠ُ  ؽشًخ اُشٔظ: ك٢ كظَ اُشزبء رٌٕٞ

٠ِ ٓب ػاؿبد . أٓب ك٢ كظَ اُظ٤ق كزٌٕٞ أ٣غٔؼ ثُٞٞط أشؼخ اُشٔظ ثشٌَ أػٔن داخَ اُلش

دسعخ. ك٤شاػ٠ ػ٘ذ اُزظ٤ْٔ ٛزٙ اُضٝا٣ب ٖٓ ؽ٤ش ػشٝسح ؽغت أشؼخ  ٣82ٌٖٔ ؽز٠ رظَ ا٠ُ 

 اُشٔظ اُغبؽؼخ ثٞػغ ًبعشاد ُِشٔظ.

اُشزبء  ٣ٌٕٞ ٛ٘بى س٣بػ ٓشاكوخ ُِٔ٘خلؼبد اُغ٣ٞخ ٝٛجٞة س٣بػ  ؽشًخ اُش٣بػ : ك٢ كظَ

ع٘ٞث٤خ ؿشث٤خ ػبطلخ ٓٔطشح ك٢ اُـبُت ، أٓب اُ٘ٞع الأخش ك٢ٜ س٣بػ رؼوت أُ٘خلؼبد اُغ٣ٞخ  

٢ٛٝ س٣بػ شٔب٤ُخ ؿشث٤خ ثبسدح رؼَٔ ػ٠ِ رظل٤خ اُغٞ، ٝأخش ٗٞع ٖٓ اُش٣بػ اُز٢ رٜت ك٢ 

٢ٛ رٜت هجَ ٓشٝس هجَ ٓشٝس أُ٘خلؼبد اُغ٣ٞخ اُز٢ كظَ اُشزبء ٢ٛ اُش٣بػ اُششه٤خ ، ٝ

رزشًض ك٢ ششم ؽٞع اُجؾش الأث٤غ أُزٞعؾ، ٢ٛٝ ثبسدح عبكخ ُوذٜٝٓب ٖٓ أُ٘بؽن اُششه٤خ 

 اُجبسدح.

 ثؾش١ ٗغ٤ْ اُـشث٤خ أؿِجٜب رٜت ػ٠ِ شٌَ أٓب ك٢ كظَ اُظ٤ق كزٜت اُش٣بػ اُـشث٤خ ٝاُشٔب٤ُخ 

رِطق ؽشاسح شٜٞس اُظ٤ق لا ع٤ٔب ك٢ أُ٘بؽن اُغج٤ِخ ، ٜٗبسا ٖٓ اُجؾش أُزٞعؾ ، ٢ٛٝ  هبدّ

أٓب اُ٘ٞع الأخش ك٢ٜ اُش٣بػ اُششه٤خ ٝاُشٔب٤ُخ اُششه٤خ ٝرؼزجش عضءاً ٖٓ اُش٣بػ أُٞع٤ٔخ ٢ٛٝ 

عبكخ ٝؽبسح ٗغج٤بً ٝرٜت خلاٍ أٝاخش اُظ٤ق ، أٓب اُش٣بػ اُخٔبع٤٘٤خ ك٢ٜ رٜت ٖٓ أُ٘بؽن 

 ُـجبس ك٢ اُظ٤ق .اُغ٘ٞث٤خ ٝرٌٕٞ ؽبسح عبكخ ٓؾِٔخ ثب

 

 



22 
 
 

 انؼُبصش انًؼًبسٌخ

 ٔصف انًغبلظ الأفمٍخ  2-4

ٗظشاً ٓغ ًغشاد ثغ٤طخ  أُج٠٘ ك٢ رش٤ًجزٚ اُٜ٘ذع٤خ ٣ؼزٔذ اػزٔبداً ٤ًِبً ػ٠ِ اُشٌَ أُغزط٤َ 

ّ 5900ُطج٤ؼخ الأسع ٝرجِؾ أُغبؽخ ُٜزا أُج٠٘ 
2
 . 

 

 :ًٕالفطبثك ان 

ّ 720 ثن  رجِؾ ٓغبؽخ ٛزا اُطب
2
(  ٓزش ٖٓ عطؼ الأسع ٝٛٞ ػجبسح -10.25) راد ٓ٘غٞة 

ٖٓ ؽبثن ػٖ ٓٞهق ع٤بساد ، ٣ٔزبص ثغُٜٞخ  ؽشًخ اُغ٤بساد ثذاخِٚ  ًٝزُي عُٜٞخ الاٗزوبٍ 

، ٝ ٓغبؽخ اططلبف ٓ٘بعجخ ٌَُ ٓشًجخ، ٝرٞك٤ش ػذد ًبك٢ ٖٓ  ٔٞاهق ا٠ُ ؽبثن اُزغ٣ٞخ اُضب٢ٗاُ

 ٓٞاهق اُغ٤بساد.

 

 أُٞاهق(ٓغوؾ ؽبثن 1-4-2اُشٌَ)
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 : نثبًَ طبثك انزغٌٕخ ا

(  ٓزش ٖٓ عطؼ الأسع ٝٛٞ ػجبسح 6.75-) راد ٓ٘غٞة 2ّ   720رجِؾ ٓغبؽخ ٛزا اُطبثن  

، ٣ٔزبص ثغُٜٞخ  ؽشًخ اُغ٤بساد ثذاخِٚ  ًٝزُي عُٜٞخ الاٗزوبٍ ٝٓؼبسع ػٖ ٓٞهق ع٤بساد 

ش ػذد ًبك٢ ٖٓ ؽبثن اُزغ٣ٞخ اُضب٢ٗ ا٠ُ الأٍٝ ، ٝ ٓغبؽخ اططلبف ٓ٘بعجخ ٌَُ ٓشًجخ، ٝرٞك٤

 .ٔٞهق اُغ٤بسادٝاؽذ ُ ٖٓ ٓٞاهق اُغ٤بساد، ٣ٝؾز١ٞ ٛزا اُطبثن ػ٠ِ ٓذخَ ٝٓخشط 

 

 اُضب٢ٗ( ٓغوؾ ؽبثن اُزغ٣ٞخ 2-4-2اُشٌَ)
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 :طبثك انزغٌٕخ الأل

ّ 720رجِؾ أُغبؽخ أُوزشؽخ ُٜزا اُطبثن
2

ٓزش ٖٓ عطؼ الأسع ,  3.25-اُطبثن  ٓ٘غٞة ٛزا

شًخ ث٤ٖ كشاؿبرٚ أُخزِلخ، كؼلاً ػٖ أُلائٔخ ث٤ٖ ٝظبئق اُلشاؿبد ٣ٝٔزبص ًغبثوٚ ثغُٜٞخ اُؾ

أُٞعٞدح ك٢ ٛزا اُطبثن ٝأُٞصػخ ثشٌَ ٣ؼٖٔ عُٜٞخ اُؾشًخ ث٤ٖ ٛزٙ اُلشاؿبد ٝاُز٢ رشَٔ: 

، ٝؽذاد طؾ٤خ ، خضٕ، ٓ جخٜب ٓغبؽخ صِش اُطبثن روش٣جب، ٓطهبػخ اعزوجبٍ ؽ٤ش رجِؾ ٓغبؽز

 ؿشف عٌشربس٣خ ٝؿشف اعزٔبػبدششًبد رؾز١ٞ ػ٠ِ ؿشف اداسح ٝٝ

 

 ؽبثن اُزغ٣ٞخ الاٍٝ(ٓغوؾ 3-4-2اُشٌَ)
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 : الاسضًانطبثك 

ّ 539.6رجِؾ أُغبؽخ أُوزشؽخ ُٜزا اُطبثن 
2 

ٓزش ٖٓ  (1،1.5، 0.5،  0)اُطبثن ٛزا بٓ٘غٞث

ؽ٤ش إ ٓغبؽخ ، شَٔ ػ٠ِ ٓغٔٞػخ ٖٓ أُؼبسع ٓزؼذدح الاعزخذاّ ٣ٝ عطؼ الأسع ,

 ٓغ اعزؼٔبلاد اُزخض٣ٖ ٝؿ٤شٛب. لاءُّززأُؼبسع ًج٤شح 

 

 

 الاسػ٢ (ٓغوؾ اُطبثن4-4-2اُشٌَ)
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 :ٔلانطبثك الا

ّ 539.6 رجِؾ أُغبؽخ أُوزشؽخ ُٜزا اُطبثن
2 

ٓزش ٖٓ عطؼ الأسع , 5.25اُطبثن  ٓ٘غٞة ٛزا

ؽ٤ش ٣ؾز١ٞ ػ٠ِ ٓٞصع ٓغبؽزٚ سثغ ٓغبؽخ  ُٔخزِلخ،اأُؼبسع ٣ٝٔزبص ثغُٜٞخ اُؾشًخ ث٤ٖ 

روش٣جب ٝاُؼذ٣ذ ٖٓ أُؼبسع اُخبطخ ثؤؿشاع اُؼشع ٝاُزخض٣ٖ ًَٝ ٓؼشع ٣زجؼٚ  اُطبثن

 ٝؽذح طؾ٤خ.

 

 الاٍٝ(ٓغوؾ اُطبثن 5-4-2اُشٌَ)
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 :انثبًَ, انثبنث ٔانشاثغ)يكشس(انطبثك 

ّ 539.6رجِؾ أُغبؽخ أُوزشؽخ ُٜزا اُطبثن
2

ٓزش ٖٓ ( 8.75،12.0،15.25)اُطبثن  ٓ٘غٞة ٛزا

بص ثغُٜٞخ اُؾشًخ ث٤ٖ كشاؿبرٚ أُخزِلخ، كؼلاً ػٖ أُلائٔخ ث٤ٖ ٝظبئق عطؼ الأسع , ٣ٝٔز

اُلشاؿبد أُٞعٞدح ك٢ ٛزا اُطبثن ٝأُٞصػخ ثشٌَ ٣ؼٖٔ عُٜٞخ اُؾشًخ ث٤ٖ ٛزٙ اُلشاؿبد 

ثبلإػبكخ اعزٔبػبد ٝاُز٢ رشَٔ: ششًبد رؾز١ٞ ػ٠ِ ؿشف اداسح ٝؿشف عٌشربس٣خ ٝؿشف 

 ثبُٔٞظل٤ٖ. ٖٓ اُشون اُغ٤ٌ٘خ اُخبطخ 2ا٠ُ ػذد 

 

 ٌٔشس(ٓغوؾ اُطبثن ا6ُ-4-2اُشٌَ)
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 انطبثك انخبيظ:

ّ 539.6رجِؾ أُغبؽخ أُوزشؽخ ُٜزا اُطبثن
2

ٖٓ عطؼ الأسع , ٓزش  18.50اُطبثن  ٓ٘غٞة ٛزا

٣ٝٔزبص ثغُٜٞخ اُؾشًخ ث٤ٖ كشاؿبرٚ أُخزِلخ، كؼلاً ػٖ أُلائٔخ ث٤ٖ ٝظبئق اُلشاؿبد أُٞعٞدح 

ٛزا اُطبثن ػجبسح ػٖ اُلشاؿبد ٝخ ثشٌَ ٣ؼٖٔ عُٜٞخ اُؾشًخ ث٤ٖ ٛزٙ ك٢ ٛزا اُطبثن ٝأُٞصػ

ٖٓ اُشون اُغ٤ٌ٘خ ؽ٤ش رؾز١ٞ ًَ شوخ ػ٠ِ ؿشف ّٗٞ , اعزوجبٍ ػ٤ٞف , ٝؽذاد  2ػذد 

 طؾ٤خ, ٓطجخ , ؽؼبّ ٝثٌِٞٗبد. 

 

 اُخبٓظ(ٓغوؾ اُطبثن 7-4-2اُشٌَ)



29 
 
 

 

 انطبثك انغبدط :

ّ 539.6 رجِؾ أُغبؽخ أُوزشؽخ ُٜزا اُطبثن
2  

ٓزش ٖٓ عطؼ الأسع   21.75اُطبثن  ٓ٘غٞة ٛزا

٣ٝٔزبص ثغُٜٞخ اُؾشًخ ث٤ٖ كشاؿبرٚ أُخزِلخ، كؼلاً ػٖ أُلائٔخ ث٤ٖ ٝظبئق اُلشاؿبد أُٞعٞدح 

٣شَٔ ٛزا اُطبثن ُٜٞخ اُؾشًخ ث٤ٖ ٛزٙ اُلشاؿبد ٝك٢ ٛزا اُطبثن ٝأُٞصػخ ثشٌَ ٣ؼٖٔ ع

شف ّٗٞ , ػ٤ٞف , ٝؽذاد طؾ٤خ , ؽؼبّ , ٖٓ اُشون اُغ٤ٌ٘خ ,  رؾز١ٞ ػ٠ِ ؿ 2ػ٠ِ ػذد 

 ٓطجخ , ٝثٌِٞٗبد ًج٤شٙ .

 

 دط(ٓغوؾ اُطبثن اُغب8-4-2اُشٌَ)
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 ٔصف انٕاجٓبد :  2-5

لا شي ك٢ إٔ اُٞاعٜبد أُ٘جضوخ ٖٓ أ١ رظ٤ْٔ رؼط٢ الاٗطجبع الأٍٝ ػٖ أُج٠٘ ٝٓذٟ ػلاهزٚ 

اُلشاؿبد ٝاُز٢ رؼٌغٜب اُٞاعٜخ؛  ٓغ اُج٤ئخ أُؾ٤طخ ثَ اٜٗب رظٜش اخزلاف اُٞظ٤لخ اُز٢ رئد٣ٜب

ٝٛزا ٣زؤر٠ ٖٓ خلاٍ ٗظبّ اُلزؾبد اُز٢ رظٜشٛب اُٞاعٜخ ٝاُز٢ لا ثذ ٝإٔ رز٘بعت ٓغ ٝظ٤لخ ٛزا 

 . اُلشاؽ، أٝ ٖٓ خلاٍ أُ٘بع٤ت ٝرلبٝرٜب

 نغشثٍخ: ا انٕاجٓخ 

 

 .ـشث٤خ(اُٞاعٜخ ا1ُ-5-2اُشٌَ)              

خ ٝك٤ٜب ٣ظٜش أُذخَ اُشئ٤غ٢ ُِٔج٠٘ . ٝاُ٘بظش ُٜزٙ رؼذ ٛزٙ اُٞاعٜخ ٢ٛ اُٞاعٜخ اُشئ٤غ٤

ُز٢ رؾ٣ٜٞب اُٞاعٜخ ٣شٟ رؼذد أٗظٔخ اُلزؾبد أُغزخذٓخ ٝٛزا ثذٝسٙ ٣ؼٌظ اخزلاف اُٞظ٤لخ ا

, ًٔب ٣لاؽع اعزخذاّ ٗٞػ٤ٖ ٖٓ اُؾغش ُز٤٤ٔض ٓٞهغ اُلزؾبد ٖٓ عٜخ ٝهطغ ٠ كشاؿبد أُج٘

ج٠٘ اعزخذاّ اٌُزَ اُضعبع٤خ أٌُٞٗخ ٖٓ اُضعبط أَُِ ٖٓ عٜخ أخشٟ. ٝٓٔب ٣ض٣ذ ك٢ ؽذاصخ أُ

ٝالأ٤ُّ٘ٔٞ ؽ٤ش أػل٠ ػ٠ِ ٛزٙ اُٞاعٜخ عٔبلاً ٖٓ عٜخ ٖٝٓ عٜخ أخشٟ كبٕ ٓضَ ٛزٙ اُلزؾبد 

 رغْٜ ك٢ رٞك٤ش اػبءح ؽج٤ؼ٤خ ُٜزا اُغبٗت ٖٓ أُج٠٘.
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 شًبنٍخانٕاجٓخ ان: 

 

 شٔب٤ُخاُٞاعٜخ اُ (2-5-2اُشٌَ)                            

, ٝاُز١ ٣ؼط٢ أُج٠٘ جؼبً ُِٞظ٤لخ اُز٢ رئد٣ٜب لاؽع اُ٘بظش ُٜزٙ اُٞاعٜخ اخزلاف أُ٘بع٤ت ر

أُ٘ظش اُغٔب٢ُ اُشائغ كؼلاً ػٖ رؼذد أٗظٔخ اُلزؾبد أُغزخذٓخ ٝ اعزخذاّ ٗٞػ٤ٖ ٖٓ اُؾغش 

 .ٓٞهغ اُلزؾبد ُز٤٤ٔض

 جُٕثٍخ ان انٕاجٓخ: 

                           

 

 اُغ٘ٞث٤خاُٞاعٜخ  (3-5-2اُشٌَ)                                       

 اُشٔب٤ُخ.ر٘بظش ٛزٙ اُٞاعٜخ ٓب أششٗب ا٤ُٚ ك٢ اُٞاعٜخ 
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 خ:ششلٍانٕاجٓخ ان 

 

 اُششه٤خ.اُٞاعٜخ  (4-5-2اُشٌَ )

 ـشث٤خاُٞاعٜخ اُ ر٘بظش ٛزٙ اُٞاعٜخ ٓب أششٗب ا٤ُٚ ك٢

 ٔصف انذشكخ: 2-6

ٖٓ خبسط أُج٠٘ ثبرغبٙ اُذاخَ، أٝ اُؾشًخ داخَ أُج٠٘ ٗلغٚ؛ رؤخز اُؾشًخ أشٌبلاً ػذح عٞاءً 

كبُؾشًخ ٖٓ خبسط أُج٠٘ ا٠ُ داخِٜب رزْ ثشٌَ عِظ ٗظشا ُؼذّ ٝعٞد كشم ًج٤ش ك٢ أُ٘غٞة 

: ٌٓبٕ ٓخظض ػذح آبًٖار ٣ٌٖٔ اُذخٍٞ ُِٔج٠٘ ٖٓ  , اُخبسع٢ ُِٔج٠٘ ٝٓ٘غٞثٚ اُذاخ٢ِ 

ٝاُغٌبٕ ٖٓ ث٤ذ اُذسط ٌٝٓبٕ  ٔٞظل٤ٖ ٝأُشاعؼ٤ٖ ُذخٍٞ اُغ٤بساد ُِٔٞهق ٌٝٓبٕ ُذخٍٞ اُ

، أٓب ثبُ٘غجخ ُِؾشًخ داخَ أُج٠٘ كزوغْ ا٠ُ ؽشًخ ُذخٍٞ أُٞظل٤ٖ كوؾ ك٢ ؽبثن اُزغ٣ٞخ الاٍٝ

 أكو٤خ داخَ اُطبثن اُٞاؽذ ٝؽشًخ ساع٤خ ٓب ث٤ٖ اُطٞاثن أُخزِلخ .
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زا اُطبثن ؽشًخ ػٔٞد٣خ ٌُٖٝ ٣ٞعذ ك٢ ٛ رؤخز شٌَ خط٢  ؽبثن اُزغ٣ٞخ الا٠ُٝكبُؾشًخ ك٢ 

 ٌبرتٝأُُلاعزوجبٍ  ارٔبش٤ب ٓغ ٓ٘غٞة الأسع ٝٛزا ٣ز٘بعت ٓغ ٝظ٤لخ ٛزا اُغضء ًٞٗٚ ٓؼذ

ٝرظٜش اُؾشًخ اُخط٤خ ك٢ ثبه٢ اُطٞاثن ُززْ ثشٌَ عَٜ ث٤ٖ اُلشاؿبد أُخزِلخ ك٢ ٛزٙ 

 اُطٞاثن. 

اط ٝأُظبػذ اٌُٜشثبئ٤خ ؽ٤ش ٝك٤ٔب ٣زؼِن ثبُؾشًخ اُشاع٤خ ث٤ٖ اُطٞاثن كبٜٗب رزْ ٖٓ خلاٍ الأدس

أٜٗب رؤخز أٓبًٖ ٓزؼذدح ك٢ أُج٠٘ ٝٛزا ثذٝسٙ ٣غَٜ اُؾشًخ الأكو٤خ داخَ اُطٞاثن ٝاُؾشًخ 

 اُشاع٤خ ث٤ٜ٘ب . 

 

 

 

 

 

 ( هطبػبد ك٢ ػذح أٓبًٖ ك٢ أُج1٠٘-6-2اُشٌَ)
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 شٌخ نهؼُبصش الإَشبئٍخ فً انًجُىانذساعبد انُظ 3-3

 الأدًبل ٔ رصٍُفٓب 3-4

  الاخزجبساد انؼًهٍخ 3-5

 انؼُبصش الإَشبئٍخ 3-6

 انؼمذاد                  

 انجغٕس          

 لأػًذحا             
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 الأعبعبد         

 الأدساج                 
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 يمذيخ3-1 

إ أ١ ػ٤ِٔخ ٝطق لا روزظش ػ٠ِ عبٗت ٓؼ٤ٖ ٖٓ عٞاٗجٚ , ٝ اٗٔب ٣ٌٕٞ ثبُٞطق ٝ اُزؼٔن ك٢ 

, ٝ اُزؼشف  ششٝعُزذه٤ن اُغ٤ذ ُِٔكجؼذ ا , ضأ ٓ٘ٚ ع٤ٔغ رلبط٤ِٚ اُذاخ٤ِخ اُز٢ رؼزجش عضء لا ٣زغ

ٓوزؼ٤برٚ اُغٔب٤ُخ , ًبٕ لاثذ ٖٓ رٞع٤ٚ اُذساعخ ُِزؼشف ػ٠ِ عبٗجٚ الإٗشبئ٢ , ٤ُظجؼ  ٠ػِ

 ثبلإٌٓبٕ رشـ٤ِٚ ٓغ ٓشاػبح اُغلآخ ٝ الأٓبٕ .

ار ٣ؼزٔذ اُزظ٤ْٔ الإٗشبئ٢ ثشٌَ أعبع٢ ػ٠ِ رظ٤ْٔ ًبكٚ اُؼ٘بطش الإٗشبئ٤خ ثؾ٤ش روبّٝ  ًبكخ 

ٝثبُزب٢ُ ٣غت ٝطق ًبكخ ٛزٙ اُؼ٘بطش ٝطلبً ده٤وبً ٣ِج٢ ٓزطِجبد  الأؽٔبٍ اُز٢ رئصش ػ٤ِٜب

 اُؾغبثبد اُٜ٘ذع٤خ ُٜزا أُششٝع ثبلإػبكخ ُِؾلبظ ػ٠ِ اُزظ٤ْٔ أُؼٔبس١ ٝػذّ رـ٤٤شٙ .

 

 ف انزصًٍى الإَشبئً اْذأ 3-2 

٣ٜذف اُزظ٤ْٔ الإٗشبئ٢ ثشٌَ أعبع٢ ا٠ُ اٗزبط ٓ٘شؤ ٓزوٖ ٝٓزضٕ ٖٓ ع٤ٔغ اُ٘ٞاؽ٢ اُٜ٘ذع٤خ 

ٝالإٗشبئ٤خ ٝٓوبّٝ ُغ٤ٔغ أُئصشاد اُخبسع٤خ ٖٓ أؽٔبٍ ٤ٓزخ ٝؽ٤خ ٝأ٣ؼب أؽٔبٍ ث٤ئ٤خ ٖٓ رؤص٤ش 

 اُضلاصٍ ٝاُش٣بػ ٝاُضِٞط. ٝثبُزب٢ُ ٣زْ رؾذ٣ذ اُؼ٘بطش الإٗشبئ٤خ ث٘بء ػ٠ِ:

  ٕالأٓبSafety )  َٔ٣زْ رؾو٤وٚ ػجش اخز٤بس ٓوبؽغ ُِؼ٘بطش الإٗشبئ٤خ  هبدسح ػ٠ِ رؾ :)

 اد اُ٘برغخ ػٜ٘ب.اُوٟٞ ٝ الإعٜبد

  اُزٌِلخCost) ٣زْ رؾو٤وٜب ػٖ ؽش٣ن ٓٞاد اُج٘بء ٝٓوبؽغ ٓ٘بعجخ اُزٌِلخ ٝ ًبك٤خ ُِـشع :)

 اُز١ عزغزخذّ ٖٓ أعِٚ ٝػٖ ؽش٣ن اخز٤بس أعَٜ ؽش٣وخ ُِز٘ل٤ز.

 َؽذٝد طلاؽ٤خ أُج٠٘ ُِزشـ٤(Serviceability)    ؽ٤ش رغ٘ت أ١ ٛجٞؽ صائذ ٖٓ

(Deflectionرغ٘ت اُزشووب ٝ  ) د(Cracks)  اُز٢ رئصش عِجبً ػ٠ِ أُ٘ظش أُؼٔبس١

 أُطِٞة.

  .اُشٌَ ٝ اُ٘ٞاؽ٢ اُغٔب٤ُخ ُِٔ٘شؤ 
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 انذساعبد انُظشٌخ نهؼُبصش الإَشبئٍخ فً انًجُى 3-3

رؼزجش اُذساعخ اُ٘ظش٣خ عضء سئ٤غ٢ ْٜٝٓ ٣غت اُو٤بّ ثٚ لإرٔبّ ػ٤ِٔخ اُزؾ٤َِ ٝاُزظ٤ْٔ، ؽ٤ش 

٠ أكؼَ ٓب ٣ٌٕٞ ٖٓ ػ٤ِٔبد اُزؾ٤َِ، ُزُي ٣غت دساعخ أٗٚ ٖٓ خلاُٜب ٣ٌٖٔ اُٞطٍٞ اُ

اُؼ٘بطش الإٗشبئ٤خ ثشٌَ ع٤ذ ٝرؾذ٣ذ الأؽٔبٍ اُٞاهؼخ ػ٠ِ ًَ ػ٘ظش ُِٞطٍٞ ا٠ُ اُزظ٤ْٔ 

 أُز٤ٖ ٝا٥ٖٓ ٝؽش٣وخ اُؼَٔ أُ٘بعجخ.

 

 الأدًبل 3-4 

ٞاهؼخ ػ٤ِٜب دٕٝ لاثذ ُِؼ٘بطش الإٗشبئ٤خ اُز٢ ٣زْ رظ٤ٜٔٔب إٔ رٌٕٞ هبدسح ػ٠ِ رؾَٔ الأؽٔبٍ اُ  

 ؽذٝس ا٤ٜٗبس ُِٔ٘شبح ٖٝٓ ٛزٙ الأؽٔبٍ: الأؽٔبٍ ا٤ُٔزخ، الأؽٔبٍ اُؾ٤خ، ٝالأؽٔبٍ اُج٤ئ٤خ.

 

 الأدًبل انًٍزخ 

٢ٛ أؽٔبٍ ر٘غْ ػٖ ٝصٕ أُج٠٘ اُزار٢ اُز١ ٣زٌٕٞ ٖٓ أٝصإ ٓٞاد اُج٘بء أُغزخذٓخ ؽ٤ش    

ؽٔبٍ رلاصّ أُج٠٘ ثشٌَ دائْ، صبثزخ رزؼٖٔ ع٤ٔغ اُؼ٘بطش الإٗشبئ٤خ ٝ اُزغ٤ٜضاد اُضبثزخ ك٢ٜ أ

 أُوذاس ٝالارغبٙ.

 ٝك٤ٔب ٣زؼِن ثبٌُضبكخ اُ٘ٞػ٤خ ُِٔٞاد أُغزخذٓخ ك٢ٜ ًبُزب٢ُ:

 

 (  انكثبفخ انُٕػٍخ نهًٕاد انًغزخذيخ1-4-3انجذٔل )

انشلى 

 انًزغهغم
 انًبدح انًغزخذيخ

انكثبفخ انًغزخذيخ          

(KN/m³) 

 23 اُجلاؽ 1

 22 أُٞٗخ 2

 25 اُخشعبٗخ أُغِؾخ 3

 5 اُطٞة 4

 23 اُوظبسح 5

 16 اُشَٓ 6
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  الأدًبل انذٍخ 

٢ٛٝ الأؽٔبٍ اُز٢ رزؼشع ُٜب الأث٤٘خ ٝالإٗشبءاد ثؾٌْ اعزؼٔبلارٜب أُخزِلخ , اٝ اعزؼٔبلاد 

 عضء ٜٓ٘ب , ثٔب ك٢ رُي الأؽٔبٍ أُٞصػخ ٝأُشًضح, ٢ٛٝ رشَٔ :

 أٝصإ الأشخبص ٓغزؼ٢ِٔ أُ٘شؤح. .1

 لأؽٔبٍ اُذ٣٘ب٤ٌ٤ٓخ, ًبلأعٜضح اُز٢ ٣٘شؤ ػٜ٘ب اٛزضاصاد رئصش ػ٠ِ أُ٘شؤح .ا .2

الأؽٔبٍ اُغبً٘خ, ٝاُز٢ ٣ٌٖٔ رـ٤٤ش أٓبًٜ٘ب ٖٓ ٝهذ ٥خش, ًؤصبس اُج٤ٞد , ٝالأعٜضح  .3

 ٝا٥لاد الاعزبر٤ٌ٤خ ؿ٤ش أُضجزخ, ٝأُٞاد أُخضٗخ ٝ الأصبس ٝالأعٜضح ٝأُؼذاد،

ٖ ه٤ٔخ الأؽٔبٍ اُؾ٤خ اػزٔبدا ػ٠ِ ٗٞػ٤خ اعزخذاّ أُج٠٘ ( ٣ج2٤-3ٝاُغذٍٝ )، ٝأٌُبرت 

 ؽغت اٌُٞد الأسد٢ٗ.

 

 ( الأدًبل انذٍخ2-4-3انجذٔل )

انشلى 

 انًزغهغم
 طجٍؼخ الاعزخذاو

انذًم انذً          

(KN/m²) 

 5.0 ٓٞاهق اُغ٤بساد 1

 5.0 أُذاسط 2

 5.0 أُغزشل٤بد 3

 2.5 اُل٘بدم 4

 5.0 أُطبػْ 5

 2.5 ٢ اُغ٤ٌ٘خأُجبٗ 6

 2 ٓجب٢ٗ رغبس٣خ )ٌٓبرت( 7
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 الأدًبل انجٍئٍخ 

ٝرزٔضَ ك٢ الأؽٔبٍ اُ٘بعٔخ ٖٓ أُظبدس اُطج٤ؼ٤خ ٢ٛٝ اُ٘ٞع اُضبُش ٖٓ الأؽٔبٍ اُز٢ ٣غت 

 إٔ ٗؤخزٛب ثؼ٤ٖ الاػزجبس ػ٘ذ اُزظ٤ْٔ، ٝٛزٙ الأؽٔبٍ رزٔضَ ك٢:

 

 

 أدًبل انشٌبح 

٣ٝظٜش رؤص٤شٛب ك٢ أُجب٢ٗ أُشرلؼخ ٢ٛٝ اُوٟٞ اُز٢ رئصش  ػجبسح ػٖ هٟٞ أكو٤خ رئصش ػ٠ِ أُج٠٘

ثٜب اُش٣بػ ػ٠ِ الأث٤٘خ أٝ أُ٘شآد أٝ أعضائٜب، ٝرٌٕٞ ٓٞعجخ ارا ًبٗذ ٗبرغخ ػٖ ػـؾ ٝعبُجخ 

ارا ًبٗذ ٗبرغخ ػٖ شذ، ٝروبط ثب٤ٌُِٞ ٤ٗٞرٖ. ٝرؾذد أؽٔبٍ اُش٣بػ ؽغت اٌُٞد الأٓش٢ٌ٣ 

(UBC اػزٔبداً ػ٠ِ اسرلبع أُج٠٘ ) ػٖ عطؼ الأسع، ٝأُٞهغ ٖٓ ؽ٤ش الإؽبؽخ ٖٓ ٓجب٢ٗ

 0.4عٞاء ًبٗذ ٓشرلؼخ أٝ ٓ٘خلؼخ ٝرظْٔ عذسإ اُوض اػزٔبداً ػ٠ِ ػـؾ اُش٣بػ ثٔوذاس )

KN/m
2

 ( ؽغت اٌُٞد الأسد٢ٗ.

 

 

 أدًبل انثهٕج 

٢ٛ الأؽٔبٍ اُز٢ ٣ٌٖٔ إٔ ٣زؼشع ُٜب أُ٘شؤ ثلؼَ رشاًْ اُضِٞط، ٣ٌٖٝٔ رو٤٤ْ أؽٔبٍ اُضِٞط 

 ٔبداً ػ٠ِ الأعظ اُزب٤ُخ:اػز

 .اسرلبع أُ٘شؤح ػٖ عطؼ اُجؾش 

 ٤ٓلإ اُغطؼ أُؼشع ُزغبهؾ اُضِٞط. 

ع٘ؤخز ثؼ٤ٖ الاػزجبس  كبٗ٘ب  ، ٢ٛٝ ٓ٘طوخ ٓشرلؼخ  ٗبثِظٝثٔب إ أُج٠٘ ٣وغ ك٢ ٓذ٣٘خ 

 اؽٔبٍ اُضِٞط ػٖٔ الاؽٔبٍ أُئصشح ػ٠ِ أُج٠٘  . 
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ضِٞط ؽغت الاسرلبع ػٖ عطؼ اُجؾش ؽغت اٌُٞد ٝ اُغذٍٝ اُزب٢ُ ٣ج٤ٖ ه٤ٔخ أؽٔبٍ اُ

 الأسد٢ٗ.

 

 (:  لًٍخ أدًبل انثهٕج دغت الاسرفبع ػٍ عطخ انجذش.3-4-3انجذٔل )

 (Hػهٕ انًُشأ ػٍ عطخ الأسض )

 )ثبنًزش (

 أدًبل انثهٕج

(KN /M²) 

H < 250 0 

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

1500 > h > 500 (h-400) / 7400 

2500 > h > 1500 (h – 812.5)/ 250 

 

 أدًبل انضلاصل 

ٖٓ أْٛ الأؽٔبٍ اُج٤ئ٤خ اُز٢ رئصش ػ٠ِ أُج٠٘ ٝ ٢ٛ ػجبسح ػٖ هٟٞ أكو٤خ ٝ سأع٤خ ٣زُٞذ ػٜ٘ب 

ػضّٝ ٜٓ٘ب ػضّ الاُزٞاء ٝػضّ الاٗولاة, ٣ٌٖٝٔ ٓوبٝٓزٜب ثبعزخذاّ عذسإ اُوض أُظٔٔخ 

ُٔضَ ٛزٙ الأؽٔبٍ اُز٢ ٣غت ٓشاػبرٜب  ثغٔبًبد ٝ رغ٤ِؼ ًبك٢ ٣ؼٖٔ علآخ أُج٠٘ ػ٘ذ رؼشػٚ

ك٢ ػ٤ِٔخ اُزظ٤ْٔ ُزو٤َِ اُخطٞسح ٝأُؾبكظخ ػ٠ِ أداء أُج٠٘ ُٞظ٤لزٚ أص٘بء اُضلاصٍ، ٣ٝزْ 

 رؾذ٣ذ أؽٔبٍ اُضلاصٍ ٝهٟٞ اُوض اػزٔبداً ٝسعٞػب ا٠ُ اٌُٞد أُغزخذّ.

 

 الاخزجبساد انؼًهٍخ:  3-4

ع٤ٔغ الأػٔبٍ  اعبد اُغ٤ٞرو٤٘خ ُِٔٞهغ، ٣ٝؼ٠٘ ثٜب٣غجن اُذساعخ الإٗشبئ٤خ لأ١ ٓج٠٘ , ػَٔ اُذس

اُز٢ ُٜب ػلاهخ ثبعزٌشبف أُٞهغ ٝدساعخ اُزشثخ ٝاُظخٞس ٝا٤ُٔبٙ اُغٞك٤خ , ٝرؾ٤َِ أُؼِٞٓبد 

ٝرشعٔزٜب ُِز٘جئ ثطش٣وخ رظشف اُزشثخ ,ػ٘ذ اُج٘بء ػ٤ِٜب,  ٝأًضش  ٓب ٣ٜزْ ثٚ أُٜ٘ذط الإٗشبئ٢ 

( اُلاصٓخ ُزظ٤ْٔ أعبعبد أُج٠٘ Bearing Capacity)ٛٞ اُؾظٍٞ ػ٠ِ  هٞح رؾَٔ اُزشثخ

ًـْ/ عْ 48 ًٝبٗذ هٞح رؾَٔ اُزشثخ ُِٔٞهغ رغب١ٝ
3

 . 
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 : انؼُبصش الإَشبئٍخ انًكَٕخ نهًجُى 3-5

أُج٠٘ ٛٞ ػجبسح ػٖ ٓؾظِخ اُزؾبّ اُؼ٘بطش الإٗشبئ٤خ ٓغ ثؼؼٜب اُجؼغ , ُزظجؼ ًزِخ ٝاؽذح 

أٓبّ الأؽٔبٍ اُز٢ ٣زؼشع ُٜب ، ٖٝٓ أْٛ ٛزٙ اُؼ٘بطش،  ٓزٌبِٓخ لا ٣ؼزش٣ٚ أ١ شبئجخ , ٓ٘زظجبً 

 اُؼوذاد ٝاُغغٞس ٝالأػٔذح ٝاُغذسإ اُؾبِٓخ ٝالأعبعبد ٝؿ٤شٛب.

 : ٝ ٣ؾز١ٞ أُششٝع اُؼ٘بطش اُزب٤ُخ

  انؼمذاد 

٢ٛ ػجبسح ػٖ اُؼ٘بطش الإٗشبئ٤خ اُوبدسح ػ٠ِ ٗوَ اُوٟٞ اُشأع٤خ ثغجت الأؽٔبٍ أُئصشح ػ٤ِٜب 

ٗشبئ٤خ اُؾبِٓخ ك٢ أُج٠٘ ٓضَ اُغغٞس ٝاُغذسإ ٝالأػٔذح، دٕٝ رؼشػٜب ا٠ُ ا٠ُ اُؼ٘بطش الإ

 رشٞٛبد.

 اُخشاعب٤ٗخ أُغِؾخ ، ٜٓ٘ب ٓب ٢ِ٣ : رٞعذ أٗٞاع ٓخزِلخ ٝػذ٣ذح شبئؼخ الاعزؼٔبٍ ٖٓ اُؼوذاد

 ( ٝروغْ ا٠ُ :Solid Slabsاُجلاؽبد أُظٔزخ ) .1

 ( اُؼوذاد أُظٔزخ راد الارغبٙ اُٞاؽذOne way solid slab). 

 ( ٖاُؼوذاد أُظٔزخ راد الارغب٤ٛTwo way solid slab.) 

 

 

 ( ٝروغْ ا٠ُ :Ribbed Slabsاُجلاؽبد أُلشؿخ ) .2

 ( ػوذاد اُؼظت راد الارغبٙ اُٞاؽذ. (One way ribbed slab 

 ( ٖػوذاد اُؼظت راد الارغب٤ٛ(Two way ribbed slab. 
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 One way solid slab):)انؼمذاد انًصًزخ راد الارجبِ انٕادذ   -

رغتتزخذّ كتت٢ أُ٘تتبؽن اُزتت٢  رزؼتتشع ًض٤تتشا ُلأؽٔتتبٍ اُؾ٤تتخ، ٝرُتتي رغ٘جتتبً ُؾتتذٝس اٛزتتضاص ٗظتتشا 

 :(1-5-3)ًٔب ك٢ اُشٌَ  ٝرْ اعزخذآٜب ك٢ ػوذٙ اُجئشُِغٔبًخ أُ٘خلؼخ, 

 

 

 

 

 

 

 (: اُؼوذاد أُظٔزخ راد الارغبٙ اُٞاؽذ.1-5-3اُشٌَ )

 

 : Two way solid slab)الارجبٍٍْ ) انؼمذاد انًصًزخ راد -     

رغزخذّ ك٢ ؽبٍ ًبٗذ الأؽٔبٍ أُئصشح أًجش ٖٓ أُوذاس اُز١ رغزط٤غ اُؼوذح أُظٔزخ راد 

الارغبٙ اُٞاؽذ ٓوبٝٓزٜب، ٝػ٘ذ رُي ٣زْ اُِغٞء ا٠ُ رظ٤ْٔ ٛزا اُ٘ٞع ٖٓ اُؼوذاد ٝ رُي لأٜٗب 

 شئ٤غ٢ ك٤ٜب ثبرغب٤ٖٛاُ رغزط٤غ ٓوبٝٓخ الأؽٔبٍ ثشٌَ أًجش ؽ٤ش ٣ٞصع  اُزغ٤ِؼ

 (:2-5-3)ٓٞػؾٚ ك٢ اُشٌَ 

 

 

 

 

 اُشٌَ 

 (: اُؼوذاد أُظٔزخ راد الارغب٤ٖٛ.3-5-2)
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 :One way ribbed slab)ػمذاد انؼصت راد الارجبِ انٕادذ ) -

اؽذٟ أشٜش اُطشم أُغزخذٓخ ك٢ رظ٤ْٔ اُؼوذاد ك٢ ٛزٙ اُجلاد ٝرزٌٕٞ ٖٓ طق ٖٓ 

 (3-5-3)ثبرغبٙ ٝاؽذ ًٔب ٛٞ ٓج٤ٖ ك٢ اُشٌَ  ُؼظت, ٣ٌٕٝٞ اُزغ٤ِؼا اُطٞة ٤ِ٣ٜب

 

 (: ػوذاد اُؼظت راد الارغبٙ اُٞاؽذ.3-5-3اُشٌَ )

 

 :Two way ribbed slab)ػمذاد انؼصت راد الارجبٍٍْ ) -

رشجٚ اُغبثوخ ٖٓ ؽ٤ش أٌُٞٗبد ٌُٜٝ٘ب رخزِق ٖٓ ؽ٤ش ًٕٞ اُزغ٤ِؼ ثبرغب٤ٖٛ ٣ٝزْ رٞص٣غ 

ذ ؽغبة ٝصٜٗب  ؽٞثز٤ٖ ٝػظت ك٢ الارغب٤ٖٛ, ًٔب اُؾَٔ ك٢ ع٤ٔغ الارغبٛبد, ٣ٝشاػ٠ ػ٘

 (:4-5-3)٣ظٜش ك٢ اُشٌَ

 

 (: ػوذاد اُؼظت راد الارغب٤ٖٛ.4-5-3اُشٌَ )
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 : انجغٕس 

٢ٛٝ ػ٘بطش اٗشبئ٤خ أعبع٤خ ك٢ ٗوَ الأؽٔبٍ ٖٓ الأػظبة داخَ اُؼوذح ا٠ُ الأػٔذح ،٢ٛٝ 

 ٗٞػ٤ٖ

 بػٜب ٣غب١ٝ اسرلبع اُؼوذح .عغٞس ٓغؾٞسح ) ٓخل٤خ داخَ اُؼوذاد( ثؾ٤ش ٣ٌٕٞ اسرل.1

اُز٢ ٣ٌٕٞ اسرلبػٜب اًجش ٖٓ اسرلبع اُؼوذح   " Dropped Beams٢ٛٝ. ٝاُغغٞس أُذلاٙ "2

( أٝ ٣ٝDown Stand Beamزْ اثشاص اُغضء اُضائذ ٖٓ اُغغش ك٢ اؽذ الارغب٤ٖٛ اُغل٢ِ )

 .L –section , T-section ( ثؾ٤ش رغ٠ٔ ٛزٙ اُغغٞس Up stand Beamاُؼ١ِٞ )

ٗظشا ُِٔغبكبد أُخزِلخ  ث٤ٖ الأػٔذح ك٢ أُج٠٘ أُشاد رظ٤ٔٔٚ ك٢ ٛزا أُششٝع ،كؼلاً ػٖ ٝ

كبٕ اُغغٞس اُز٢ عٞف رغزخذّ ك٢ اُؼوذح  عزٌٕٞ عغٞس ٓغؾٞسح ٝأخشٟ  الأؽٔبٍ اُٞاهؼخ،

 ٓذلاٙ روّٞ ث٘وَ أؽٔبٍ الأػظبة ا٤ُٜب.

 

 

 ( أشٌبٍ اُغغٞس أُذلاح ٝ أُغؾٞسح5-5-3اُشٌَ )
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 ػًذحالأ: 

رؼزجش الأػٔذح اُؼؼٞ اُشئ٤ظ ك٢ ٗوَ الأؽٔبٍ ٖٓ اُؼوذاد ٝاُغغٞس ا٠ُ الأعبعبد، ٝثزُي ك٢ٜ 

ػ٘ظش اٗشبئ٢ ػشٝس١ ُ٘وَ الأؽٔبٍ ٝصجبد أُج٠٘. ُزُي ٣غت رظ٤ٜٔٔب ثؾ٤ش رٌٕٞ هبدسح 

 ػ٠ِ ؽَٔ ٝرٞص٣غ الأؽٔبٍ اُٞاهؼخ ػ٤ِٜب .

ُٝٔوبؽغ الأػٔذح أشٌبٍ ػذ٣ذح، ٜٓ٘ب  ٢ٛٝ ػ٠ِ ٗٞػ٤ٖ: الأػٔذح اُوظ٤شح ٝالأػٔذح اُط٣ِٞخ.

أُغزط٤َ ٝ اُذائش١ ٝ أُؼِغ ٝ أُشثغ ٝ أُشًت. ٝٛ٘بى رظ٤٘ق آخش ُلأػٔذح ٖٓ ؽ٤ش 

 ؽج٤ؼخ أُبدح أُغزخذٓخ كٜٔ٘ب اُخشعب٤ٗخ ٝأُؼذ٤ٗخ ٝاُخشج٤خ .

 

 

 

 

 

 

 

 (: أؽذ أشٌبٍ الأػٔذح.6-5-3اُشٌَ )

 

 :)انجذساٌ انذبيهخ )جذساٌ انمص 

اٗشبئ٤خ ؽبِٓخ روبّٝ اُوٟٞ اُؼٔٞد٣خ ٝالأكو٤خ اُٞاهؼخ ػ٤ِٜب ٝرغزخذّ ثشٌَ أعبع٢ ٢ٛٝ ػ٘بطش 

 (.shear wallُٔوبٝٓخ الأؽٔبٍ الأكو٤خ ٓضَ هٟٞ اُش٣بػ ٝاُضلاصٍ ٝرغ٠ٔ عذسإ اُوض )

ٝٛزٙ اُغذسإ رغِؼ ثطجوز٤ٖ ٖٓ اُؾذ٣ذ ؽز٠ رض٣ذ ٖٓ ًلبءرٜب ػ٠ِ ٓوبٝٓخ اُوٟٞ الأكو٤خ. ٝهذ رْ 

إ اُؾبِٓخ ك٢ أُج٠٘ ٝرٞص٣ؼٜب أُج٠٘ ، ٝرزٔضَ اُغذسإ اُؾبِٓخ ثغذسإ ث٤ذ رؾذ٣ذ اُغذس

اُذسط، ٝعذسإ أُظبػذ، ٝاُغذسإ الأخشٟ اُز٢ رجذأ ٖٓ أعبعبد أُج٠٘، ٝرؼَٔ ػ٠ِ رؾَٔ 
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الأٝصإ اُشأع٤خ أُ٘وُٞخ ا٤ُٜب ًٔب رؼَٔ ًغذسإ هض روبّٝ اُوٟٞ الأكو٤خ ) اُش٣بػ ٝاُضلاصٍ( 

 .ٜب أُ٘شؤاُز٢ ٣زؼشع ُ

٣ٝغت رٞكشٛب ك٢ الارغب٤ٖٛ ٓغ ٓشاػبح إٔ رٌٕٞ أُغبكخ ث٤ٖ ٓشًض أُوبٝٓخ اُز١ رشٌِٚ عذسإ 

اُوض ك٢ ًَ ارغبٙ ٝٓشًض اُضوَ ُِٔج٠٘ أهَ ٓب ٣ٌٖٔ .ٝإ رٌٕٞ ٛزٙ اُغذسإ ًبك٤خ ُٔ٘غ أٝ رو٤َِ 

 رُٞذ ػضّٝ ا٢ُِ ٝآصبسٙ ػ٠ِ عذسإ أُج٠٘ أُوبٝٓخ ُِوٟٞ الأكو٤خ .

 

 (: عذاس اُوض7-5-3ٌَ )اُش

 

 الأعبعبد: 

بُشؿْ ٖٓ إٔ الأعبعبد ٢ٛ أٍٝ ٓب ٣جذأ ثز٘ل٤زٛب ػ٘ذ ث٘بء أُ٘شؤ، الا إٔ رظ٤ٜٔٔب ٣زْ ثؼذ الإٜٗبء ث

 ٖٓ رظ٤ْٔ ًبكخ اُؼ٘بطش الإٗشبئ٤خ ك٢ أُج٠٘.

 

 ( :  الأعبط أُ٘لشد8-5-3اُشٌَ )
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٢ أُج٠٘ ٝالأسع  ُٝٔؼشكخ الأٝصإ ٝرؼزجش الأعبعبد ؽِوخ اُٞطَ ث٤ٖ اُؼ٘بطش الإٗشبئ٤خ ك

ٝالأؽٔبٍ اُٞاهؼخ ػ٤ِٜب، كبٕ الأؽٔبٍ اُٞاهؼخ ػ٠ِ اُؼوذح ر٘زوَ ا٠ُ اُغغٞس صْ ا٠ُ الأػٔذح 

ٝأخ٤شا ا٠ُ الأعبعبد ،ٝرٌٕٞ ٛزٙ الأؽٔبٍ ٢ٛ الأؽٔبٍ اُزظ٤ٔ٤ٔخ ُلأعبعبد، ٝ ث٘بءا ػ٠ِ 

بعبد أُغزخذٓخ ،ٖٝٓ أُزٞهغ الأؽٔبٍ اُٞاهؼخ ػ٤ِٜب ٝؽج٤ؼخ أُٞهغ ٣زْ رؾذ٣ذ ٗٞع الأع

اعزخذاّ أعبعبد ٖٓ أٗٞاع ٓخزِلخ ٝرُي رجؼب ُوٞح رؾَٔ اُزشثخ ٝالأؽٔبٍ اُٞاهؼخ ػ٠ِ ًَ 

 أعبط ٝ ٗظشا ُٔب ٣زخزٙ ٤ٌَٛ أُ٘شؤ ٖٓ شٌَ ٓزذسط ٤ُزلاءّ ٝؽجٞؿشاك٤خ الأسع.

 ( ٓوطغ ؽ٢ُٞ ك٢ الأعبط10-5-3( ٓغوؾ أكو٢ ُلأعبعبد           اُشٌَ سهْ)9-5-3اُشٌَ سهْ )          

 

٣ٞػؾبٕ ٤ًل٤خ ٗوَ الاؽٔبٍ ٖٓ أُج٠٘ ا٠ُ الاعبط ػٖ ؽش٣ن ( 11-5-3( )9-5-3)ك٢ اُش٤ٌِٖ  

اُؼٔٞد ، ٝرٞػ٤ؼ ػ٤ِٔخ ٓوبٝٓخ اُزشثخ ُلاؽٔبٍ اُٞاهؼخ ػ٤ِٜب ٖٓ أُج٠٘ ٝا٣ؼب رٞػؼ 

 ػ٤ِٔخ رٞص٣غ ؽذ٣ذ اُزغ٤ِؼ ك٢ الاعبط
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  : الأدساج 

ظش أُغئٍٝ ػٖ الاٗزوبٍ اُشاع٢ ث٤ٖ اُطجوبد ك٢ أُج٠٘ ؽ٤ش ٣زْ روغ٤ْ الأدساط ػجبسح ػٖ اُؼ٘

اسرلبع اُطبثن ا٠ُ اسرلبػبد طـ٤شح رٔضَ اسرلبع اُذسعخ اُٞاؽذح . ٣ٝزْ رظ٤ْٔ اُذسط اٗشبئ٤ب 

ثبػزجبسٙ ػوذح ٓظٔزخ ك٢ ارغبٙ ٝاؽذ، ٝرْ اعزخذآٜب ك٢ ٓششٝػ٘ب ثشٌَ ٝاػؼ ٓٞصػخ ػ٠ِ 

خز ك٢ ػ٤ٖ الاػزجبس ك٢ اُزظ٤ْٔ الإٗشبئ٢ الأؽٔبٍ  اُ٘برغخ ػٖ ٝصٕ أسعبء أُششٝع , ًٝزُي ا

 أُظبػذ اٌُٜشثبئ٢   . 

 

 

 

 

 

 

 

 

 . ك٢ أُششٝع اُذسطرؾ٤َٔ (: 11-5-3اُشٌَ )



48 
 
 

 . انجذساٌ الإعزُبدٌخ 

رج٠٘ ٛزٙ اُؾٞائؾ ُزغ٘ذ اُزشاة ٝأُبء اُز١ خِلٜب ٝٓب ٣٘زظ ػٖ ٛزا اُزشاة ٖٓ ػـٞؽ رؾبٍٝ إٔ 

شى ٛزا اُغذاس، ٝرظْٔ اُغذسإ الإعز٘بد٣خ ُٔوبٝٓخ ٝصٕ اُزشثخ ساع٤ب ٝػـٞؽ روِت أٝ رؾ

 اُزشثخ الأكو٤خ ٝهٟٞ اُشكغ ٖٓ ا٤ُٔبٙ اُغٞك٤خ .

ثغجت الاخزلاف اُٞاػؼ ك٢ ٓ٘بع٤ت هطؼخ أسع أُششٝع، ًبٕ لا ثذ ٖٓ اعزخذاّ عذسإ 

غذسإ الإعز٘بد٣خ ٖٓ اُخشعبٗخ اعز٘بد٣خ ُزؾ٢ٔ اُزشثخ ٖٓ الا٤ٜٗبس أٝ الاٗضلام. ٣ٌٖٝٔ إٔ ر٘لز اُ

 أُغِؾخ أٝ اُؼبد٣خ أٝ ٖٓ اُؾغش. ٝٛ٘بى ػذح أٗٞاع ٖٓ اُغذسإ الإعز٘بد٣خ ٜٓ٘ب :

   عذسإ اُغبرث٤خgravity walls). اُز٢ رؼزٔذ ػ٠ِ ٝصٜٗب ) 

  اُغذسإ اٌُبث٤ُٞخcantilever walls). ) 

  عذسإ ٓذػٔخ(braced walls). 

 

 ي(جذاس اعزُبد12-5-3انشكم )

 انشايت. 

 

 ( سايت13-5-3انشكم )
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Chapter 4 

4 Structural Analysis & Design 

______________________________________________ 

4-1 Introduction. 

4-2  Design of two way rib 

4-3  Design for Beam 

4-4  Design of one way rib 

4-5  Design of a shear wall 

4-6  Design of column (7) 

4-7  Design the stair 

  

4-8  Design of a panel of two way solid slab  

 

 

  
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4.1 Introduction 

The project consists of several structural elements that will be 

designed according to the ACI code and by using the finite 

element method using much computer software such as “ATIR” 

to find the internal forces, deflections and moments for the all 

structural element in order to design it. 

Figure (4-1-1): Structural plan 
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4.2 Design of two way rib 

 Determination of Dead load 

 

 

Figure (4-2-1): Section in rib slab 

 

 

 

table (4-2-1) calculation of dead load 

Material  Calculation kN/m 

/ rib 

Tiles 0.030.5223 × 0.52 0.186 

Mortar 0.030.5222 × 0.52 0.178 

3 
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Coarse Sand 

Fill 

0.070.5217 × 0.52 0.322 

Topping 0.080.5225 × 0.52 0.54 

Block 0.240.4010 × 0.4 0.38 

Concrete Rib 0.240.1225 × (0.52+0.4) 0.66 

Plaster 0.020.5222 × 0.52 0.12 

Partitions 2.30.52 × 0.52 0.62 

Total Dead load , KN 3.006 

 

Dead load for slab  

DL=  = 11.12 kN/m2 

wD = 1.2 × 11.3 = 13.34 

kN/m2 

 
DEAD LOAD FOR SLAB  

LL =   2.5 kN/ m2 

wL= 1.6 × 2.5 = 4 kN/m2                                            4-2-2 Repeat coefficient 

w = 13.34 + 4 =17.34 kN/m2 
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4-2-1Check for the minimum thickness of the slab take h=32cm : 

                                                 

4-2-1-1 Form of slab 

 

All Exterior  beams have rectangular section of 60 cm width 

and 32 cm depth 

Note: we  consider the upper beam which connected with the 

building as exterior beam because the other part of the building 

is one way slab so there is no integrity between the one way 

and two way slabs so this beam is considered as pin not fixed. 

  

   

 

4-2-1-2 slab section 

The moment of inertia for the ribbed slab is the sum of moment 

of inertia of T-section ribs within a distance (l/2-bw) 
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 Short direction l=585 cm  

Is=  =  =  404080.24 cm4 

 

 Long  direction l=620cm  

Is=  =  =  

424140.96 cm4 
4-4-2  

αf1 = =  = 0.386 

αf2 = =  = 0.405 

αfm = ∑ αf /4 = = 

0.3955 

0.2 < αfm < 2 

 

β = 620/585=1.06                                                       4-2-1-3 T-section                                                                                   

 

 h = =  = 0.184 m= 18.4 

cm <32cm  ok 

 

4-2-2 Moment calculation                          
 

m= la/lb = 585/620= 0.7 

form Case I 

Ca,neg=0.0387  Cb,neg=0.0554 

Ca,DL=0.0622   Cb,DL=0.0207 
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Ca,LL=0.0315   Cb,LL=0.0265 

Wa=0.387  Wb = 0.613 

 

+ve moment : 
o long direction =0.52×0.0622×13.34×5.852 +0.52×0.0315×4 

×5.852 =17 kN.m/rib 

o short direction =0.52×0.0207×13.34×6.202 

+0.52×0.0265×4×6.202 =7.6 kN.m/rib 

-ve moment 

o long direction =0.52×0.0554×17.34×5.852 =17.1 kN.m/rib 

o Short direction =0.52×0.0387×17.34×6.202 =13.4 kN.m/rib 

Negative moments at Discontinuous edges (1/3 positive ) : 

Mb , neg = 1/3    ×  17.1= 5.7 kN.m/rib 

 

 

4-2-3 Slab reinforcement 

design for +ve moment short direction  
Assume Ø14 are used: 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 283mm 

 

Check if a>hf: 

 = 0.85×24×520×80(283-40)×10-6 = 207KN.m 

=207>>   = 7.6 /0.9  = 8.44 a<hf 

 

 design as rec. "b =520mm" 

Rn =  =  =0.202 

m =  =  = 20.5 

ρ =  =  = 0.00048 

mm2 

As= ρbd = 0.00048×520×283 =70.6 mm2 
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As,min =  

As,min =  =99.02mm2 

As,min =  =113.2mm2 __ control 

 

     As,min > As,req    so take As min 

If we use 2Ø10As=157.1mm2>As,req=113.2mm2  ok  

Check for strain: 

a =  =  = 6.2 mm < hf = 80mm 

c =  =  = 7.3  mm 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 285mm 

 εs= 0.003  = 0.114 > 0.005  ok  

 

 

design for +ve moment long direction  
Assume Ø14 are used: 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 283mm 

Check if a>hf: 

 = 0.85×24×520×80(283-40)×10-6 = 207.07KN.m 

=207.07>>   = 17 / 0.9 = 18.8  a<hf 

 design as rec. "b =520mm" 

Rn =  =  =0.453 

m =  =  = 20.5 

ρ =  =  = 0.00109 

As= ρbd = 0.00109×520×283 = 160 .4 mm2 

As,min =  

As,min =  =99.02mm2 
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As,min =  =113.2mm2 __ control 

     As,req > As,min    ok 

 

If we use 2Ø12As=226.2mm2>As,req ok  

Check for strain: 

a =  =  = 8.95 < hf = 80mm 

c =  =  = 10.5 mm 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 284mm 

 

εs= 0.003  = 0.078> 0.005  ok  

 

design for -ve moment long direction  
 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 283mm 

Rn =  =  =0.453 

m =  =  = 20.5 

ρ =  =  = 0.00109 

As= ρbd = 0.00109×520×283 = 160 .4 mm2 

As,min =  

As,min =  =99.02mm2 

As,min =  =113.2mm2 __ control 

     As,req > As,min    ok 

 

If we use 2Ø12As=226.2mm2>As,req ok  

Check for strain: 

a =  =  = 8.95 < hf = 80mm 
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c =  =  = 10.5 mm 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 284mm 

 

εs= 0.003  = 0.078> 0.005  ok  

 

 

 

design for -ve moment short direction  
 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 283mm 

Rn =  =  =0.357 

m =  =  = 20.5 

ρ =  =  = 0.00085 

As= ρbd = 0.00085×520×283 = 126.2 mm2 

As,min =  

As,min =  =99.02mm2 

As,min =  =113.2mm2 __ control 

     As,req > As,min    ok 

 

If we use 2Ø10As=157.1mm2>As,req ok  

Check for strain: 

a =  =  = 6.22 < hf = 80mm 

c =  =  = 7.3 mm 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 285mm 
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εs= 0.003  = 0.114> 0.005  ok  

 

design for Negative moments at Discontinuous edges (Mu= 5.7 

kN.m/rib) 

Assume Ø10 are used: 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 285mm 

Rn =  =  =0.15 

m =  =  = 20.5 

ρ =  =  = 0.00035 

As= ρbd = 0.00035×520×285 = 51.87 mm2 

As,min =  

As,min =  =99.02mm2 

As,min =  =113.2mm2 __ control 

     As,min > As,req   so take As min 

If we use 2Ø10As=157.1mm2>As,req ok  

Check for strain: 

a =  =  = 6.22 < hf = 80mm 

c =  =  = 7.3 mm 

εs= 0.003  = 0.114> 0.005  ok  
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4-2-4 Design for shear  

The shear in the slab calculated using tributary area for 

shear (as simply supported 1m strip): 

 

 

  

 

 

     control 

 

 
Provide minimum shear reinforcement. 

 Use 2 Ø 8 for stirrups  

,   

 

 

 

Use 2 Ø 8 @ 12.5 cm c/c for the distance of 1 m from the face of 

support, and 2Ø 8 @ 30 cm c/c in the middle space.  Note that 

the shear force at distance 1 m from the face of support is    

 , 

so no shear reinforcement is required for the middle space. 
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4-3  Design for Beam (B015)  

 

       4-3-1 Load Calculation  

The Load on this Beam it is From Rib 11  

 

Figure (4-3-1-1) Rib 11 and loads on it 

 

Figure (4-3-1-2) Shear and moment diagrams for Rib 11 and its reactions on 

beams 
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Support reaction from rib on beam 015: 

DL=  

LL=  

Assume the width of the beam b =1 m , then: 

Table (4-3-1-1): Dead load of beam 

Material Calculation kN/m / rib 

Tiles 0.030.623 0.414 

Mortar 0.030.622 0.396 

Coarse 

Sand Fill 

0.070.617 0.714 

Partitions 2.3 × 0.6 1.38 

Plaster 0.020.622 0.264 

Total Dead load, KN/m 3.168 

 

The live load within the beam width (1 m) : 

LL= 2.5 × 0.6 = 1.5 KN/m 

 

Total factored Dead load = 1.2 (18.94 + 3.168) = 26.53  KN/m 

Total factored Live load  = 1.6 (4.4 + 1.5) = 9.44 KN/m 
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4-3-2 moment calculation 

Using the structural analysis program Atir , we obtain the envelope 

moment diagram of the beam: 

 

Figure (4-3-2-1) loads on beam 015 
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Figure (4-3-2-2) The envelope moment and shear diagrams for beam 

015 

 

 Design of Positive Moment : 

 

Design of Span(3) 

 

Figure (4-3-2-3): Moment envelop of span 3 
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Assume Ø 25 is used: 

mmd

cmhcmbw

5.2575.121040320

32,60




 

Mu = 146.1 KN .m 

Mn = 


Mu
= 

9.0

1.146
 = 162.33 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.257600

420

4.1
5.257600

4204

24
min As  

22

min 51553.450 mmmmAs  ………….the larger is control 

2

min 515mmAs   

Rn = 
2* db

Mn
 

Rn = 
2

5.257*600

33.162
 = 4.08 Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.5 

ρ = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
5.20

1
(1 - 

412

) 08.4)(5.20(2
1 ) = 0.01094

 

A req = ρ * b * d = 0.01094 * 600* 257.5.5 = 1690.44 mm² 

1690.44 2mm > 2

min 515mmAs   

# of bar = 
491

44.1690
 = 3.44 

Then we select 4 bars  Ф25 21964491*4 mmprovidedAs   
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Check for yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.000675.0

003.0
28.79

28.795.257

28.79
85.0

4.67

4.67

*600*24*85.0420*1964

1














s

s

mm
a

x

mma

a






 

)
2

(****
a

dfyAsMn   

)7.335.257(*420*1964*9.0*  Mn =166.1 >146.1  singly reinforcement 

Check for spacing between the bar 

 

S = 
3

25*410*240*2600 
 

S = 133.33 mm    ≥ 25 mm  

 

 

- Design of  span(1): 

 

Figure (4-3-2-4): Moment envelop of span 1 
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Assume Ø 25 is used: 

mmd 5.2575.121040320 
 

Mu = 116.6 KN .m 

Mn = 


Mu
= 

9.0

6.116
 = 129.55 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.257600

420

4.1
5.257600

4204

24
min As  

22

min 51553.450 mmmmAs  ………….the larger is control 

2

min 515mmAs   

Rn = 
2* db

Mn
 

Rn = 
2

5.257*600

55.129
 = 3.25 Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.5 

ρ = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
5.20

1
(1 - 

420

)3.25)(5.20(2
1 ) = 0.00847

 

A req = ρ * b * d = 0.00847* 600 * 257.5 = 1308.615 mm² 

1308.615 2mm > 2

min 515mmAs   

# of bar = 
491

615.1308
 = 2.66 

Then we select (3) bars  Ф25 21473491*3 mmprovidedAs   
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Check for yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.000999.0

003.0
46.59

46.595.257

46.59
85.0

54.50

54.50

*600*24*85.0420*1473

1














s

s

mm
a

x

mma

a






 

)
2

(****
a

dfyAsMn   

)27.255.257(*420*1473*9.0*  Mn =129.3>116.6  singly reinforcement 

Check for spacing between the bar 

 

S = 
2

25*310*240*2600 
 

S = 212.5 mm     ≥ 25 mm  

 

- Design of  span(2): 

 

 

Figure (4-3-2-5): Moment envelop of span 2 
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Assume Ø 18 is used: 

mmd 26191040320 
 

Mu = 32.6 KN .m 

Mn = 


Mu
= 

9.0

6.32
 = 36.22 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     261600

420

4.1
261600

4204

24
min As  

22

min 52265.456 mmmmAs  ………….the larger is control 

2

min 522mmAs   

Rn = 
2* db

Mn
 

Rn = 
2

5.257*600

22.36
 = 0.91 Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.5 

ρ = 
m

1
(1 - 

fy

mKn2
1 ) 

ρ = 
5.20

1
(1 - 

420

)0.91)(5.20(2
1 ) = 0.002217

 

A req = ρ * b * d = 0.002217* 600 * 261 = 347.18 mm² 

347.18 2mm > 2

min 522mmAs   . Use As= 522 mm
2
 

# of bar = 
5.254

522
 = 2.01 

Try using Ø14 
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# of bar = 
9.153

522
 = 3.39 

Then we select (4) bars  Ф14 26.6159.153*4 mmprovidedAs   

Check for yielding 

mmd 26371040320 
 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.002875.0

003.0
85.24

85.24263

85.24
85.0

12.21

12.21

*600*24*85.0420*6.615

1














s

s

mm
a

x

mma

a






 

)
2

(****
a

dfyAsMn   

)56.10263(*420*6.615*9.0*  Mn =58.74>32.6  singly reinforcement 

Check for spacing between the bar 

 

S = 
3

14*410*240*2600 
 

S = 148 mm     ≥ 14 mm  

 

 Design of Negative Moment : 

 

-Design of support (3) : 

           Mu = 97.2 KN .m 
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Figure (4-3-2-6): Moment envelop of support 3  

Assume Ø 25 is used: 

mmd 5.2575.121040320 
 

Mn = 


Mu
= 

9.0

2.97
 = 108 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.257600

420

4.1
5.257600

4204

24
min As  

22

min 51553.450 mmmmAs  ………….the larger is control 

2

min 515mmAs   

Rn = 
2* db

Mn
 

Rn = 
2

5.257*600

108
 = 2.71Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.5 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.20

1
(1 - 

420

) 71.2)(5.20(2
1 ) = 0.006947
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A req = ρ * b * d = 0.006947 * 600 * 257.5 = 1073.31 mm² 

1073.31 2mm > 2

min 515mmAs   

# of bar = 
491

31.1073
 = 2.185 

Use Ø18 instead : # of bar = 
5.254

31.1073
 = 4.2 

Then we select (5) bars  Ф18 25.12725.254*2 mmprovidedAs   

Check for yielding 

New d : 
mmd 26191040320 

 

 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.00122.0

003.0
36.51

36.51261

36.51
85.0

66.43

66.43

*600*24*85.0420*5.1272

1














s

s

mm
a

c

mma

a






 

)
2

(****
a

dfyAsMn   

)83.21261(*420*5.1272*9.0*  Mn =115>97.2 KN.m 

then singly reinforcement 

Check for spacing between the bar 

 

S = 
4

18*510*240*2600 
 

S = 102.5 mm     ≥ 18 mm  
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-Design of support (4) : 

             Mu = 127.9 KN .m 

 

Figure (4-3-2-7): Moment envelop of support 4  

Assume Ø 25 is used: 

mmd 5.2575.121040320 
 

Mn = 


Mu
= 

9.0

9.127
 = 142.11 KN .m 

 
     .

4.1

4
min dbw

fy
dbw

fy

cf
As 




 

 
     5.257600

420

4.1
5.257600

4204

24
min As  

22

min 51553.450 mmmmAs  ………….the larger is control 

2

min 515mmAs   

Rn = 
2* db

Mn
 

Rn = 
2

5.257*600

11.142
 = 3.57 Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.5 
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ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
5.20

1
(1 - 

420

) 57.3)(5.20(2
1 ) = 0.009407

 

A req = ρ * b * d = 0.009407 * 600 * 257.5 = 1453.38 mm² 

1453.38 2mm > 2

min 515mmAs   

# of bar = 
491

38.1453
 = 2.96 

Then we select (3) bars  Ф25 21473491*3 mmprovidedAs   

Check for yielding 

 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.000999.0

003.0
46.59

46.595.257

46.59
85.0

54.50

54.50

*600*24*85.0420*1473

1














s

s

mm
a

c

mma

a






 

)
2

(****
a

dfyAsMn   

)77.255.257(*420*1473*9.0*  Mn =129>97.2127.9 KN.m 

then singly reinforcement 

Check for spacing between the bar 

 

S = 
2

25*310*240*2600 
 

S = 212.2 mm     ≥ 25 mm  
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4-3-3 Design of shear  

Vu=126.5 KN 

d= 320-40-10-12.5=257.5mm 

Vc=  
6

'fc
bw * d 

Vc=   
6

24
*600 *257.5*10

-3
=126.14 kN 

Vc = 94.5 

Check for section dimesions: 

Vs= Vu/  -Vc = 126.5/0.75 – 126.14 =42.5 kN 

Vsmax= 
3

2
'fc  bw d= 

3

2
24  600 257.5 = 504.6 kN 

Vs = 42.5KN >Vsmax = 504.6 kN – The section is large enough. 

Find the maximum stirrups spacing: 

  =  
3

1
'fc  bw d= 

3

1
24  600 257.5 =  252 .3 kN 

= 252.3 <VS = 42.5kN the spacing: 

Smax = d/2  = 257.5/2 = 128.75 mm 

 

Check for Vsmin: 

 

Avmin= 
16

1
'fc

fyt

bws
=

16

1
24

420

75.128*600
= 56.3 mm

2 

Avmin= 
3

1

fyt

bws
=

3

1

420

75.128*600
= 61.3 mm

2 
– control 

Vsmin= 
3

1
bw d=

3

1
 600* 257.5= 51.5 kN - control 
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Vsmin= 
16

1
'fc  bw d=

16

1
24 * 600 * 257.5= 47.3 kN 

Case 3
 

 KN 

Vc > Vu   >
 

Compute the stirrups spacing required to resist the shear forces 

Use 2 leg Ø8 with Av = 100.5 mm2 
 

 < smax = 128.75 mm  

Take s = 125 mm > smax = 128.75 mm  

 Take 2 leg Ø8 @ 125mm 

 

 

Figure (4-3-3-1): Beam B015 Reinforcing 
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o 4-4   Design for  one way Rib1 : 

4-4-1 Determining the total slab 

thickness: 

o For simple support member the 

maximum length = 3.53m (rib) 

For S.S , hmin =  = 22cm… control 

 Take h=32cm  

 (24cm hollow block + 8cm Topping) 

 

4-4-2 Designing the topping slab: 

 

Topping in one way ribbed slab can 

be considered as a strip of 1m width 

and span of hollow block length with                 

both end fixed in the ribs.                                        Figure (4-4-1):rib 1                    

 

 Calculation of dead load 

DL from δ×γ×1 KN/m 

Tites 0.03×23×

1 

0.69 

Mortar  0.03×22×

1 

0.66 

Course sand 0.07×16×

1 

1.12 

Topping 0.08×25×

1 

2 

Interior 

partition 

2.3×1 2.3 

 Σ=6.77 

             Table (4-4-2-1): Dead load of topping 

 Live load calculation : 2.5×1 = 2.5KN/m 
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 Total factored load:wu = 1.2×6.77+1.6×2.5 = 12.1KN/m 

 

 

 Mu=  =  = 0.16KN.m/m of strip width. 

Mn=0.42×λ× ×Sm 

Sm =  =  = 1.0667×103mm3 

Mn = 0.42×1× ×1.0667×10-3 = 2.19 KN.m 

ФMn = 0.55×2.19 = 1.20KN.m >> Mu = 0.16KN.m 

 No reinforcement is required by analysis. Bur provide As,min 

for slabs as Temperature and Shrinkage reinforcement. 

As,min = ρminbt = 0.0018×1000×80 = 144mm2 

Try bar Ø8 with As=50.27 

# of bars n = =  = 2.87 

Take 3Ø8/m with As = 150.8mm2/m strip 

 

 

 

 

 

Step (s) the smallest of: 

1. 3h=3 × 80 =240mm …. Is control. 

2. 450mm. 

3. S = 380( )-2.5Cc = 380( )-2.5 · 20 =349mm  but 

S ≤ 300( ) = 380( ) = 315mm. 

But we have S = 300mm > Smax=240mm 

o Take Ø8 @ 200mm in both directions. S = 

200mm<240mm  ok 
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4-4-3 Determining the total Dead and Live loads acting on the 

ribs: 

 
Figure (4-4-3-1): T- section in rib 

From the Geometry of T-section: 

bw=120mm,  h= 320mm,  t=hf =80mm 

be is the smallest of: 

1) be ≤  =  = 607.5mm 

2) be ≤bw+16hf = 120 +16×80 = 1400 

3) be ≤  enter to enter spacing between adjacent beams 

=400+120=520mm 

take be=520mm. 

Dead Load calculations:     Table (4-4-3-1): Dead load of rib 1 

DL from δ×γ×1 KN/m 

Tites 0.03×23×0.52 0.359 

Mortar  0.03×22×0.52 0.343 

Course sand 0.07×16×0.52 0.582 

Topping 0.08×25×0.52 1.04 

RC rib 0.17×25×0.12 0.51 

Hollow Block. 0.17×10×0.4 0.68 

Plaster 0.03×22×0.52 0.343 

Interior partition 2.3×0.52 1.196 

  Σ=5.1 

320 

 



81 
 
 

Calculation of LL 
LL=2.5×0.52 = 1.3KN/m 

Wu=1.2×5.1+1.6×1.3=8.2KN/m 

 

4-4-4 Design of Ribs in one way slab 

o Design of Rib 1 :  

 
Figure (4-4-4-1): moment  and shear envelop 

It is a simple supported rib  

+ve Mumax =   

Vu,max =    
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For flexure: 

Mu=  = 12.8KN.m 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 320 – 20 – 10 –   = 283mm 

Check if a>hf: 

 = 0.85×24×520×80(283-40)×10-6 = 206.22KN.m 

=206.22>>  =14.2  a<hf 

 design as rec. "b =520mm" 

Rn =  =  =0.34 

m =  =  =20.5 

ρ =  =  = 0.00085 

As= ρbd = 0.00085×520×283 = 125 

As,min =  

As,min =  =103.98mm2 

As,min =  =118.86mm2 __ control 

     As,req > As,min    ok 

If we use 2Ø10 As=157mm2>As,req=125mm2  ok  

Check for strain: 

a =  =  = 6.2 m< hf = 80mm 

c =  =  = 7.3mm 

εs= 0.003  = 0.11> 0.005  ok  

 For shear : 

Vu@d=12.3 kN 

Vc=1.1*  *120*283*10-3=30.5kN 

Ф Vc=0.75×30.5=22.87>12.3N                                            

o No shear reinforcement required 
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4-5 Design of a shear wall (W1): 

To design shear walls we use  ( CSI  ETABS)  Software , and this 

is a manual example of shear wall  design : 

Fig. (4-5-1) Location of the Shear wall 

 

Fig. (4-5-2) Shear and Moment Diagrams of Shear wall 
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Fc = 28MPa 

Fy = 420 MPa 

 t=25 cm .shear wall thickness 

Lw = 3.8 m .shear wall width 

Hw for 0ne wall = 3.60 m story height 

Hw for 0ne wall = 3.65 m story height 

Design of shear 

  KNVuFx 1140687453  

Design of the Horizontal reinforcement: 

The critical Section is the smaller of: 

mmlwd

mtstoryheigh

m
hw

contorlm
lw

304038008.08.0

6.3

35.3
2

25.7

2

....9.1
2

8.3

2








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KN

VcVnVs

27.88373.636)75.0/1140( 


 

 

 

Use ϕ12 As=113.1mm2 

 take it 350 mm 

Max. Spacing 

 

 

450 mm……………cont.  

Use ϕ12@150mm in tow layer  

 

Design of bending moment : 
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→ use ϕ16@1500 mm for vertical reinforcement 
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 4-6  Design of Column (C7): 

 

. 1) :Place Of Column (C7) within the Ground floor-6-Fig.(4 

 

Load Calculation for Column 

 

Column Column Dimensions 'fc  fy  

C7 80cm* 45 cm    28Mpa   420Mpa 
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 Load Calculation: 

 

 

 

mma

a

aAg

mmAg

AgAgAg

fyAstAstAgfcPu

gUse

KNPu

449

800/3.359319

*800

  3.359319

420*02.0)02.0(*28*85.0*8.0*65.010*5944

)()('*85.0*8.0*65.0

%2

5944

2

3



















 

 

   360000mm² = Ag with m450800 Use m  

 

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

5944 0.02 360000
2mm  449 359319.3

2mm  

 

 

 Selecting longitudinal bars: 

 

 
2

3

56.7225

420*)360000(*28*85.0*8.0*65.010*5944

)()('*85.0*8.0*65.0

mmAst

AstAst

fyAstAstAgfcPu







Take  16Ф 25 As,provided = 7854 2mm < As,req =7225.56 2mm  

g  = Ag

Ast

 = 0218.0
360000

7854
  



88 
 
 

Ф requiredAst,  g  

0.65 7225.56 2mm  0.0218 

 

 Design of Ties: 

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

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

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

3. the least dimension of the column = 450 mm 

Use ties Ф10 @ 200mm 

 

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

Ф10 Ф25       200 

 

 Check for code requirements: 

1. Clear Spacing =
5

25*62*102*40800 
=110mm > 

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

2. 0.01< g  = 0.0218 <0.08  - OK 

3. Number of bars 16>4 for rectangular section – OK 

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

5. Arrangement of ties 110 mm<150mm – OK 

 

 

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

110  mm 16 0.0218 Ф10 Ф25 

 

 

 



89 
 
 

 Check Slenderness Effect: 

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

1
1234  ACI

M

M

r

klu

 

Lu: Actual unsupported (un braced) length.  

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

R: radius of gyration = 0.3 h = 

I

A  

Lu = 4.5m  

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

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

permitted to be taken as 1.0. 

......402275.18
800.0*3.0

5.4*1

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

1
1234





r

klu

ACI
M

M

r

klu

 

…..short column.

 

 

Short column in both direction 

 

Lu (m) M1/M2 K 
r

klu
 

4.5 1.0 1.0 

 

18.75 
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Fig. (4-6-2):Section of Column (C7). 
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 4-7 Design the stair 

  

Fig. (4-7-1): stair 

Assume that the hight of stair = 16cm  

Thickness:  

       hmin =  = 17.5 cm … "as simple supported on way solid slab " 

      hmin =  = 12.5cm … "as both end  continuous beam fixed " 

  Take a value for h greater than the bigger of them  

Take hmin=20cm 

*  Loads  : 
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Table(4-7-1): Dead load of stair 

         Load of the stair:  

DL from δ δ×γ×1 KN/m 
Tites 23 23

 

1.17 

Mortar  22 22

 

1.012 

Stair steps 25 

 

2 

Reinforce con. 25 

 

5.66 

plaster 22 

 

0.747 

  Σ=10.59kN/m 
           

 

 

 

 Load of the landing:  

DL from δ×γ×1 KN/m 
Tites 0.03×23×

1 
0.69 

Mortar  0.03×22×
1 

0.66 

C solid slab 0.25×25×
1 

6.25 

Plaster 0.03×22×
1 

0.66 

 Σ=8.26 
Live load 4kN/m2  LL=4*1=4kN/m 

Total factored load W= 1.2D +1.6L 

For flight (stairs) … W= 1.2 (10.59)+1.6(4) =19.1 kN/m 

For landing  … W= 1.2 (8.26)+1.6(4) =16.312 kN/m 
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Design of Slab1 : 

                                     

 
                                     Fig.(4-7-2): Loading of slab 1 

                                              The reaction at each end: 

                    R= 19.1((2.1*0.5)+1.6)/(1.2+1.6+2.1)=21.7KN 

                                 

                       

                         RA=18.41 

                Check for shear strength: 

                Assume Ø14 to be use for main reinforcement 

                                  d=200-20-14/2=173 mm  

 

                Take the maximum shear as the support reaction Vu=21.7 

kN  

 Vu=21.7KN 

                               ØVc=  
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                              ØVc>Vu the thickness is enough "one of exceptions" 

                             And ØVc/2 =  105.94/2 =52.97>Vu  ok  

 

              No shear reinforcement is required 

 

 Determining the max bending moment and As 

Mu at the middle 

Mu=38.3 kN.m 

Rn =  =  =1.42 Mpa 

m =  =  = 20.58 

ρ =  =  = 0.00351 

As= ρbd = 0. 00351  ×1000× 173 =606.8mm2 
Asmin= ρbd = 0. 0018  ×1000× 200=360 mm2 
     Asmin=360 mm2<As=606.8 mm2  

Use Ø 14  n  =   = 3.94 mm2 

Take 4 Ø14 

S=   = 253mm  

Take 4Ø14 or Ø14 @250mm 
 

1- 3h=3 × 200 =600mm. 

2- 450mm. 

3- S = 380( )-2.5Cc = 380( )-2.5 · 20 =330mm  but 

                       S ≤ 300( ) = 380( ) = 380mm. …. Is control OK 

 

   Temp. and shr reinforcement  

   As,min = ρminbt = 0.0018×1000×20= 360mm2 

  Try bar Ø8 with As=50.27 

  # of bars n = = 2.33 bars s=1/2.33=0.34m 

  Take 3Ø14/m with As = 461.7 mm2/m strip 

  Or Ø14 @ 300mm in both directions. 
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Design slab 2: 

        For flight (stairs) … W= 1.2 (10.59)+1.6(4) =19.1 kN/m 

        For landing … W= 1.2 (8.26)+1.6(4) =16.312 kN/m 

             Since , we have beams or walls from 4 directions, the landing 

is carried only it's      load in one direction i.e. it's load carried into 

two directions    W= 16.31 KN/m                                 

                                               

And we take the whole load of flight on it = 19.1 kN/m 

Also we add the reaction that will be distributed along the width of 

the landing: 

                    WR= 20.55/1.2=17.125 KN 

                     

 

 
                                  Fig.(4-7-3): Loading of slab 2 

   

              

  

                      

       Check for shear strength: 
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                Assume Ø14 to be use for main reinforcement 

                                  d=200-20-14/2=173 mm  

 

                Take the maximum shear as the support reaction 

Vu=48.76kN  

 Vumax=48.76Kn 

 

        ØVc=  

       ØVc>Vu the thickness is enough "one of exceptions" 

      And ØVc/2 =  105.94/2 =52.97>Vu  ok 

 No shear reinforcement is required 

 

 

 Determining the max bending moment and As 

Mu at the middle 

Mu=38.84 kN.m 

Rn =  =  =1.44Mpa 

                   

m =  =  = 20.58 

ρ =  =  = 0.00355 

As= ρbd = 0. 00355 ×1000× 173 =614.15 mm2 
Asmin= ρbd = 0. 0018  ×1000× 200=360 mm2 
Take  As=614.15mm2 

Use Ø 14  n  =   = 3.98mm2 

Take 4 Ø14 

S=   = 250mm  

Take 4Ø14 or Ø14 @250mm 
4- 3h=3 × 200 =600mm. 

5- 450mm. 

6- S = 380( )-2.5Cc = 380( )-2.5 · 20 =330mm  but 

                       S ≤ 300( ) = 380( ) = 380mm. …. Is control OK 
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   Temp. and shr reinforcement  

   As,min = ρminbt = 0.0018×1000×20= 360mm2 

  Try bar Ø8 with As=50.27 

  # of bars n = = 2.33 bars s=1/2.33=0.34m 

  Take 3Ø14/m with As = 461.7 mm2/m strip 

  Or Ø14 @ 300mm in both directions. 

4-8 Design of a panel of two way solid slab : 

 

 

Fig(4-8-1) two solid slab panel  

1- Thickness : 

hmin =  =  = 0.13m  , 

take hmin = 0.15 m 

 

check the minimum thickness of the slab : 

 

There are interior beams only in this panel , then: 

Fig(4-8-2) section of slab 
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yc =  = 22.37cm 

 

Ib =  - +30 *  = 349093.76 cm4 

for beams :  

 

 

 

short direction : l right =4.89m , l left = 3.67m 

Is = =142875 cm4  

 

Long direction: l right= 2.83 m , l left = 5.85m 

Is = =144562.5 cm4  

 

αf1 = αf2 = = =2.44 

αf3= αf4 = = =2.41 

αfm =∑ αf /4 =  =2.425 < 2 then the minimum slab  
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thickness will be: 

 =  = 147 mm < 90 mm – ok            β = 

620/550=1.127  

147 mm > 150 mm - ok 

Take h= 20 cm 

 

2- Loads calculation :  
Material Quality Density 

KN/m3 

W KN/m2 

Tiles 23 23 * 0.03=0.69 

Mortar 22 22 * 0.03=0.66 

Sand 17 17 * 0.07=1.19 

R.C sloid slab 25 25 * 0.2=5 

Plaster 22 22*0.02=0.44 

Partitions 2.3 KN/m2 2.3 

Total Dead Load 10.28 

Table (4-8-1): Dead load of slab 

 

Dead load of slab = 10.28 KN/m2  , wdl= 1.2 * 10.28 = 12.336 KN/m2 

Live load of slab = 2.5 KN/m2  , wl = 1.6 * 2.5 = 4 KN/m2 

w = 1.6 * 2.5 + 1.2 * 10.28 = 16.336 KN/m2 

3- Moments calculations: 
Ma = Ca w la2 and Mb = Cbw lb2  

 =  = 0.887 

Ca,neg=0.069   -< Ma,neg = 0.069 * 16.336 * 5.52 =34.1 KN.m/m 

Cb,neg=0.0239 -< Mb,neg = 0.0239 * 16.336 * 6.22 =15 KN.m/m 
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Ca,D=0.026 -<   Ma,Dl,pos= 0.026 * 12.336 * 5.52 =9.7 KN.m/m 

Ca,L=0.0367 -< Ma,l,pos= 0.0367 * 4 * 5.52 =4.44 KN.m/m 

Cb,D=0.0184-< Mb,Dl,pos= 0.0184 * 12.336 * 6.22 =8.73 KN.m/m 

Cb,L=0.0214 -< Mb,Dl,pos= 0.0214 * 4 * 6.22 =3.29 KN.m/m 

Wa=0.62 

Wb=0.639 

 

So , 

Ma,pos= 9.7 +4.44 = 14.14 KN.m/m 

Mb,pos=8.73+3.29=12.02 KN.m/m 

Ma,neg=34.1 KN.m/m 

Mb,neg=15 KN.m/m 

 

4- Slab Reinforcement : 
-Short direction: 

design for Midspan (Mu = 14.14 KN.m/m) : 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 200 – 20 –   = 173mm 

 

Rn =  =  =0.52 

m =  =  = 20.5 

ρ =  =  = 0.001254 

mm2 
As= ρbd = 0.001254×1000×173 =216.97 mm2 
As,min = ρmin b h = 0.0018 * 1000 * 200 = 360 mm2 
     As,min > As,req    so take As min 
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use Ø10 @ 150 mm with provided As=520 
mm2>As,req=360mm2  ok  

S = 150 mm > 2h = 2*200 = 400 > 450 – OK 

 

design for Continuous edge (Mu = 34.1 KN.m/m) : 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 200 – 20 –   = 173mm 

 

Rn =  =  =1.27 

m =  =  = 20.5 

ρ =  =  = 0.00312 

mm2 
As= ρbd = 0.00312×1000×173 =539.76 mm2 
As,min = ρmin b h = 0.0018 * 1000 * 200 = 360 mm2 
     As,req   > As,min  so take Asreq 
 
use Ø12 @ 150 mm with provided 
As=753.33mm2>As,req=539.76mm2  ok  

S = 150 mm > 2h = 2*200 = 400 > 450 – OK 

 

- Long direction : 

 

design for Midspan (Mu = 12.02KN.m/m) : 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 200 – 20 –   = 173mm 

 

Rn =  =  =0.446 

m =  =  = 20.5 
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ρ =  =  = 

0.001073 mm2 
As= ρbd = 0.001073×1000×173 =185.75 mm2 
As,min = ρmin b h = 0.0018 * 1000 * 200 = 360 mm2 
     As,min > As,req    so take As min 
 
use Ø10 @ 150 mm with provided As=520 
mm2>As,req=360mm2  ok  

S = 150 mm > 2h = 2*200 = 400 > 450 – OK 

 
 

 

design for Continuous edge (Mu = 15 KN.m/m) : 

Assume Ø14 are used: 

d= h – cover – dstirrups -   = 200 – 20 –   = 173mm 

 

Rn =  =  =0.56 

m =  =  = 20.5 

ρ =  =  = 0.001352 

mm2 
As= ρbd = 0.001352×1000×173 =233.9 mm2 
As,min = ρmin b h = 0.0018 * 1000 * 200 = 360 mm2 
     As,min > As,req    so take  As,min  
 
use Ø10 @ 150 mm with provided As=520 
mm2>As,req=360mm2  ok  

S = 150 mm > 2h = 2*200 = 400 > 450 – OK 
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Chapter 5 

5 Design   of  steel truss 

______________________________________________ 

5-1 Introduction. 

5-2  Design of steel truss 
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5.1 Introduction 

 

Truss : 

In architecture and  structural engineering ,a truss is a structure comprising one or 

more triangular units constructed with straight member whose ends are connected 

at joint referred to as nodes .External force and reaction to those forces are 

considered to act compressive force .Moment (torques) are explicitly excluded 

because , and only because , all the joints in a truss are treated as revolute. 

A planar truss is one where all the members and nodes  lie within a two 

dimensional plane , while a space truss has member and nodes extending into 

three dimensions. 

Truss type: 

The type of truss that will be use is low truss . 

The design uses vertical member for compression and horizontal member to 

respond to tension . what is remarkable about this style is that it remained popular 

even as wood gave way to iron , and even still as iron gave way to steel . the 

continued popularity of the low truss is probably due to the fact that the 

configuration of the member means that longer diagonal members are only in 

tension for gravity load effects. This allows these member to be used more 

efficiently , as slenderness effects related to buckling under compression loads 

(which are compounded by the length of the member ) will typically not control 

the design . therefore ,for give planar truss with a fixed depth ,the low truss 

configuration is usually the most efficient under static , vertical loading. 

 

Figure 5-1-1 shows a gross section of the components that is located over the 

purlin , and it is as the following : 

1. Surface layer of galvanized steel sheet with thickness of 0.6 mm. 

2. Specific kind of duct, its dimension taken from some tables depending on 

number of spans and the dead and live loads that can it supports. 
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Table 1.1.1:sheet metal for 2&3spanes 

Table 5.1.2 shows the values (type, weight ,support load) for duct that will be used to carry the 

live and the dead loads , consult the number and the length of spans.  

 

 

 

 

 

 

 

 

 

 

(Figure 5.1.1:Cross section of sheet metal) 
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Design of a steel truss 

5-2-1 Design of truss 

5-2-1-1 :Load calculation : 

1-Dead load : 

1-load of galvanized steel sheet= 2 

2-Dead load of heat insulation =0.1m*1kn/m3=0.1KN/m2 

3-Sheet metal with thickness of 0.75mm =0.078KN/m2 

           Total dead load=0.228KN/m2 

2-Snow load : 

Depending on the table of the snow load which it depends on the height of the 

building over the sea level which is 740m, the snow load is : 

Sl=  

Sl= /m2 

           Total snow load=0.85KN/m2 

2-Wind load : 

Pww = Ce * Cq * qs * Iw  

Ce= 1.06 (Exposure C) 

Cq=0.8 (Inward wind) 

Qs = 0.604 KN/m2 

Iw= 1 

Pww = 0.513 KN/m2 

           Total load (qt=dead load +snow load +wind load =0.228+0.85+0.513 

=1.6KN/m2) 
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From the table (5-1-1) the bearing load of sheet metal is 5.16 KN/m2 

 Qu =5.16 KN/m2> qt=1.6 KN/m2  ….ok 

 

5-2-1-2 Design of purlins 

 

Assume the members are A365 (FY=36 ksi and Fu=58 ksi) 

By using the previous dead and snow loads determine the max reaction on the 

purlins , and then apply these values as a linear on the length of the purlin. 

 (Figure 5.2.1.2.1:Moment Envelope Purlins) 

 

 

Qu=(1.2D.L+1.6S+0.8W)=(1.2*0.228+1.6*0.85+0.8*0.513)= 2.044  KN/m2 

 

-Design of moment:  

MU=7.8 kn.m =  

Øb Mb ≥ Mu 

0.9*36*Zx=    Zx=2.13 in3 

Select HSS 3× ×           Ag=2.44in2 



118 
 
 

 

 

Check compact: 

λp=  < 4.94 

λr=  

 

 

 

 

 

 

 

-Design of shear: 

 

Øv Vu=8.2  kn =  

Vb ≥ vu 

0.9*0.6*fy*d*tw ≥  

0.9*0.6*36*3*  =  

 

 

 

(Figure 5.2.1.2.2:Shear envelop for purlins( 
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5-2-1-3 Design the member of the truss : 

 

(Figure 5-2-1-3-1:Truss system) 

The truss consist of four types of members : 

1) The vertical member (v) 

                       These member are under compression Force : 

NO .of 

member 

Value of 

compression force 

Kn Kips 

V1 2.05 0.461 

V2 6.14 1.38 

V3 10.23 2.3 

V4 14.33 3.22 

V5 18.43 4.14 

V6 22.53 5.07 

Table5-2-1-3-1:Vertical  member forces 
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2) The Diagonal member (D) 

These member are under tension force : 

NO .of 

member 

Value of tension force 

Kn Kips 

D1 3.48 0.78 

D2 10.44 2.35 

D3  17.4 3.91 

D4 24.38 5.48 

D5 31.35 7.05 

Table5-2-1-3-2:diagonal member forces 

3) The top member (T) 

These member are under tension Force : 

NO .of member Value of 

compression force 

Kn Kips 

T1 0 0 

T2 2.81 0.63 

T3  11.25 2.53 

T4 25.33 5.69 

T5 45.05 10.13 

Table5-2-1-3-3:Top member forces 
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4) The bottom  member (B) 

These member are under compression  Force : 

NO .of 

member 

 

Value of tension force 

Kn Kips 

B1 2.82 0.63 

B2 11.26 2.53 

B3 25.33 5.69 

B4 45.05 10.13 

B5 70.4 15.83 

Table5-2-1-3-4bottom member forces 

 

Design of tension member: 

1st) Diagonal members : 

Max. value of tension =31.35 Kn (7.05 Kips) 

 

Check : 

 Tensile  yielding: 

Pu=Φ*FY*Ag  

Ag=7.05 /0.9*36 = 0.217 in2 

Try L2*2*1/8 with Ag=0.484in2  

 Tensile rupture strength : 

 

Øt×Pn=0.75×fu×Ae 

Øt×Pn=0.75×58×(0.85×.484)=17.9 Kips < 7.05 Kips…ok 
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2nd) Top members : 

Max. value of tension =45.05 Kn (10.13 Kips) 

 

 Tensile  yielding: 

Pu=Φ*FY*Ag  

Ag=10.13 /0.9*36 = 0.31 in2   

Pu=Φ*Fu*Ae  

Ag=10.13/((0.75^2) * 58) = 0.31 in2   

 

Try W6*8.5 with Ag = 2.52 in2 

 Tensile rupture strength : 

 

Øt×Pn=0.75×fu×Ae 

Øt×Pn=0.75×58×(0.85×2.52)=93.17 Kips < 10.13 Kips…ok 

 

Design of compression member: 

 

1st) vertical  members : 

Max. value of compression =22.53 KN (5.07Kips) 

Take section member  

                             (Try L3*3*3/16 with Ag=0.948 in2  ) 

Ag=0.484 in2,rx=0.933  in ,ry=0.933 in . 

Length of the member =1.5m(4.92 ft) 
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-Determine of the reduction factor for slender "Unstiffened element ":  

 

 

 

 …..Qs =  

Q=Qa×Qs=1.0 

 

 

 

 

 

  Fcr=  

Fcr=  kips 

ØPn=  
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ØPn=  

Note : use L3*3*3/16  for both of diagonal and vertical members . 

2nd) bottom  members : 

Max. value of compression =70.4 kn (15.83 kips) 

Assume  

 

 

  Fcr=  

  Fcr=  

 

 

Use W6*8.5 with Ag=2.52 in2 

Design of weld: 

The calculation of weld based on the following : 

1) Fillet weld is used. 

2) The plates are A36(fy=36 ksi,Fu=58 ksi) 

3) The plat thickness is (t=0.5 in) 

4) The electrodes having FExx=70 ksi 

5) The shielded metal arc welding (SMAW) is used. 
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1st) Design of weld between the vertical member and the Gusset plate in the 

corners of the truss: 

The section of the vertical member is angle (L3*3*3/16  ) , Ag=0.984 in2 

,y=0.812. 

The value of Max. compression  in the vertical member is Vu=5.07Kips. 

Max. weld size (amax)=  

Min . Weld size(amin)=  

Use weld size (a)=  

 Design strength of weld : 

Ø×Rnw= Ø× te×0.6×FExx 

Ø×Rnw=  

 Design strength of base material : 

Ø×Rn= Ø× (0.6×fy)×t=1.0×0.6×36× = 4.05 kips >4.18 kips…. control 

Or 

Ø×Rn= Ø× (0.6×fu)×t=0.75×0.6×58× = 4.89kips >4.18< 4.05kips….ok             

=4.05*3=12.15 kips      

 

5.07 kips > f1 = 12.15 kips  

Take lw = 1 in 

 

 
 

(Figure 5-2-1-3-1) weld 
between vertical member 
and  gusset plate) 
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2nd) Design of weld between the diagonal member and the gusset plate:  

 

- The section of the diagonal member is angel ( L2*2*1/8 ) y=0.534 in . 

- For the vertical member use the same size and dimension of weld for the 

previous vertical member.  

 

The value if Max. Tension in the diagonal member is Tu = 7.05 kip.  

Max. weld size (amax)=  

Min = Weld size(amin)=  

Use weld size (a)=  

Design strength of weld : 

Ø×Rnw= Ø× te×0.6×FExx 

Ø×Rnw=  

 Design strength of base material : 

Ø×Rn= Ø× (0.6×fy)×t=1.0×0.6×36× =2.7kip >1.39 kip….ok 

Or 

Ø×Rn= Ø× (0.6×fu)×t=0.75×0.6×58× =3.26kip >2. 7< 1.39kip….ok 

 

 

 

F2=3.7 kips 

F1=7.05-4.17-3.7=-0.82kips 

For lw1 use 1 in  

Fig(5-2-1-3-2) Weld between 

diagonal member and gusset plate 
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Check for rupture  

 

 

 

 

3rd) Design of weld between the bottom member and the gusset plate:  

The section of the bottom member is angel (W6*8.5) 

11 /2.54= 4.33 in 

 

 

 

in3 

 

 

 

 

 0.75*(0.707a)*0.6*70=0.171……a=0.0076 in………  

               (Figure 5-2-1-3-3:weld between 

              gust plate and bottom member) 
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5-2-2 Design of Steel Truss Column. 

 

 

 

 

 

 

 

 

(Figure5-2-2-1: Steel truss Column System ) 
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. 

Loading: 

-vertical load from truss: 

Pu=100KN 

-Lateral load (wind load): 

The value of moment from wind load : 

PW.L =4 KN from ETABS 

M=4*3.5*3.5*0.5=24.5 kN.m 

 

 Design: 

By using ETABS program design  we define the section and enter the load and  

get the design. 

We use 6Ø16 . 

 

(Figure 5-2-2-2:Steel Truss Column Design) 
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5-2-3 Design of Foundation. 

 

By using Atir program design we define the section and enter the load and get the 

design. 

 

           

 (Figure 5-2-3-1 :Steel foundation) 
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(Figure 5-2-3-2 :Truss steel) 

 

 

 

THE END 


