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 انشكش ٔانزقذٌش
 

إْ اٌشىز ٚإٌّخ لله ٚحذح وّب ١ٍ٠ك ثدلاي ٚخٙٗ ٚػظ١ُ طٍطبٔٗ أٚلاً، وّب ٠زمذَ فز٠ك اٌؼًّ 

ٚاٌؼ١ّك ٌىً ِٓ طبُ٘ فٟ رػب٠خ ٘ذا اٌّشزٚع ٚأٔجذ  ٠ٕؼٗ ٚساد حصبدٖ إٌٝ  ثبٌشىز اٌدش٠ً

 اٌشىً اٌذٞ ٘ٛ ػ١ٍٗ، إٌٝ:

 

خبِؼخ ث١ٌٛزىٕه فٍظط١ٓ اٌّٛلزح، ٚو١ٍخ إٌٙذطخ ٚاٌزىٌٕٛٛخ١ب، ٚدائزح إٌٙذطخ اٌّذ١ٔخ   -

 ٚاٌّؼّبر٠خ ثىبفخ غبلّٙب اٌؼبًِ ػٍٝ رخز٠ح الأخ١بي ٚثٕبح اٌغذ.

 

ٌدبِؼخ ٚٔخص ثبٌذوز اٌذوزٛر ثلاي اٌّصزٞ ، اٌذٞ ثذي اٌدٙذ خ١ّغ الأطبرذح ثب -

 إٌف١ض ٌٍخزٚج ثٙذا اٌؼًّ ثبٌشىً اٌلائك.

  

ِىزجخ اٌدبِؼخ ٚاٌمبئ١ّٓ ػ١ٍٙب ٌزؼبُٚٔٙ اٌىبًِ ِٚظبػذرُٙ فٟ رٛف١ز اٌىزت اٌخبصخ  -

 ثبٌّشزٚع.

 

 ٌىً ِٓ لذَ اٌؼْٛ ٚوبٔذ طٛاػذٖ طٛاػذٔب ٌُٚ ٠جخً ثبٌّظبػذح ثأٞ شٟء. -
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   ثٍذ نسى فً يذٌُخ  "   انكبسثخنًزسف " انزصًٍى الإَشبئً 

 

 
 

  يهخص انًششٔع :

 
اٌذٞ ط١زُ رص١ّّٗ ٚ٘ذا اٌّجٕٝ ، ث١ذ ٌحُ رحذ٠ذا فٟ ثٍذح سػززح فٟ ِذ٠ٕخ  ٌّزحف الإٔشبئٟاٌزص١ُّ رزٍخص فىزح اٌّشزٚع فٟ 

  اٌفٍظط١ٕ١خ "  أرض اٌذاوزح" ٌزشىً ِزحفِدزّؼخ ِغ ثؼعٙب اٌّجبٟٔ ٘ٛ خشء ِٓ ِدّٛػخ ِٓ 

 ِزز ِزثغ. 25331رمذر ِظبحزٙب اٌى١ٍخ ة غٛاثك  خخّظِٓ  اٌّج٠ٕٝزىْٛ 

 

(، ٚرُ اطزخذاَ ثؼط ثزاِح اٌزص١ُّ   ACI-318رُ الاػزّبد فٟ اٌزص١ُّ ػٍٝ ِزطٍجبد وٛد اٌخزطبٔخ الأِز٠ىٟ  ) لذ ٚ

ٚغ١ز٘ب ِٓ اٌجزاِح.  ِٚٓ اٌدذ٠ز ثبٌذوز أٔٗ رُ اطزخذاَ   /AutoCAD ATIR/ E-tabs /safeٚثزاِح اٌزطُ ِثً  الإٔشبئ١خ

 اٌىٛد الأردٟٔ ٌزحذ٠ذ الأحّبي اٌح١خ، ٚرُ الاغلاع ػٍٝ ثؼط ِشبر٠غ اٌزخزج اٌظبثمخ، ٚط١زعّٓ اٌّشزٚع دراطخ إٔشبئ١خ

ٌٍؼٕبصز ٚإػذاد اٌّخططبد  الإٔشبئٟٚالأحّبي اٌّخزٍفخ اٌّزٛلؼخ ِٚٓ ثُ اٌزص١ُّ  الإٔشبئ١خرفص١ٍ١خ ِٓ رحذ٠ذ ٚرح١ًٍ ٌٍؼٕبصز 

 ٌٍّجٕٝ. الإٔشبئ١خاٌزٟ رىْٛ ا١ٌٙبوً  الإٔشبئ١خصز ٕباٌزٕف١ذ٠خ ثٕبء ػٍٝ اٌزص١ُّ اٌّؼذ ٌد١ّغ اٌؼ

 

 ٚالله ٌٟٚ اٌزٛف١ك
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ABSTARCT 

  

     The idea of this project revolves around the Structural design of Musuem in the city of 

Bethlehem , specifically in the town of Za'atara, and this building will be designed , which is part 

of a group of buildings combined with each other to form a museum "Memory of Palestinian 

land." 

The building consists of five floors with a total estimated area of 13,552 square meters. 

  

The project contains the structural analysis for vertical and horizontal loads, the structural design, 

and details for each element. ACI 318-14, Jordanian loads code 2006, and some engineering 

programs  "Etabs, Atir, Safe and Autocad " were used in the design of the structures. 
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List of Abbreviations 

 

 Ac = area of concrete section resisting shear transfer. 

 As = area of non-prestressed tension reinforcement. 

 As  ٓ  = area of non-prestressed compression reinforcement. 

 Ag = gross area of section. 

     Av = area of shear reinforcement within a distance (S). 

 At = area of one leg of a closed stirrup resisting tension within a (S). 

 b = width of compression face of member. 

 bw = web width, or diameter of circular section. 

 Cc = compression resultant of concrete section. 

 Cs= compression resultant of compression steel.  

 DL = dead loads. 

 d = distance from extreme compression fiber to centroid of tension 

reinforcement. 

 Ec = modulus of elasticity of concrete. 

 fc  ٓ  = compression strength of concrete . 

 fy = specified yield strength of non-prestressed reinforcement. 

 h = overall thickness of member. 

 Ln = length of clear span in long direction of two- way construction, 

measured face-to-face of supports in slabs without beams and face to  

face of beam or other supports in other cases. 

 LL = live loads. 

 Lw = length of wall. 

 M = bending moment. 

 Mu = factored moment at section. 

 Mn = nominal moment. 

 Pn = nominal axial load. 

 Pu = factored axial load 

 S = Spacing of shear in direction parallel to longitudinal reinforcement. 

 Vc = nominal shear strength provided by concrete. 

 Vn = nominal shear stress.  



xv 

 

 Vs = nominal shear strength provided by shear reinforcement. 

 Vu = factored shear force at section. 

 Wc = weight of concrete.  

 W = width of beam or rib. 

 Wu = factored load per unit area. 

 Φ = strength reduction factor. 

 εc = compression strain of concrete = 0.003. 

 εs = strain of tension steel. 

 έs= strain of compression steel. 

 ρ  =ratio of steel area . 
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 انًمذيخ 1.1

 

 حلاكظشحك٢ حُ٘ؾخه ك٢ٜ , ٝحُٔؼشكش ٝحلأٗؾطش حُٔظخكش حُظو٤٘ش حلأدٝحص ر٤ٖ ٣ـٔغ حُز١ حُـغذ ٢ٛ حُٜ٘ذعش إٔ ُٞؿذٗخ ػخٓش لشرق ط٘خُٝ٘خ ارح

 ٝطذ٣ش ٝط٘ظؾ طقْٔ حٕ طغظط٤غ ٢ٌُ حُؼ٤ِٔش حُخزشس ٝ ٝحُش٣خم٤خص ٝحُظٌُ٘ٞٞؿ٤خ حُؼِّٞ ططز٤ن ك٢ ٝحُزًخء ٝحُلٌٔش حُظخ٤َ ٣غظخذّ حُز١

 ُِؼ٤ؼ ٝأفِق حٗغذ ٌٓخٗخ حُؼخُْ ٖٓ طـؼَ حُظ٢ حُٞك٤ذس حُٞع٤ِش ٢ٛ ػٔٞٓخ حُٔذ٤ٗش كخُٜ٘ذعش ,شحُزؾش٣ ٝحكظ٤خؿخص ذطظ٘خع حُظ٢ حُؼ٤ِٔخص

  .ك٤ٚ

 دحخَ طخققخ حُٔزخ٢ٗ ٛ٘ذعش طؼظزش ٓخ ٝػخدس .حلأكٔخٍ طوخّٝ أٝ طذػْ حُظ٢ حُٔ٘ؾآص طق٤ْٔ ٓغ ٣ظؼخَٓ ٛ٘ذع٢ ٓـخٍ ٢ٛ حُٔزخ٢ٗ ٝٛ٘ذعش

 ر٘ظش آخز٣ٖ ٝططز٤وخطٜخ حُٔ٘ؾآص أٗٞحع ٌُخكش ٝحُظقخ٤ْٓ حُ٘ظش٣ش حُظل٤ِلاص رذسحعش طؼ٠٘ ,كذس ػ٠ِ  دسحعظٜخ ٣ٌٖٔ ٚأٗ الا ,حُٔذ٤ٗش حُٜ٘ذعش

 .حُٔخظِلش حُطوظ ٝظشٝف ٝصلاصٍ س٣خف ٖٓ حُز٤جش طؤػ٤شحص رٌخكش ٝػلاهظٜخ ٝحُذ٣٘خ٤ٌ٤ٓش حلاعظخط٤ٌ٤ش حُظؤػ٤شحص ًخكش حلاػظزخس

 ػِٔٚ حسطزخه ك٢ حُلؼخٍ دٝسٙ ٣ٌٖٝٔ, حُٔخظِلش ُِٔؾشٝػخص حُظ٘ل٤ز ػ٠ِ ٝحلإؽشحف ٝحُظ٘ل٤ز ق٤ْٔرخُظ ٣وّٞ حُز١ ٛٞ حُٔذ٢ٗ ٝحُٜٔ٘ذط

 ٖٓ رحطٚ ٝٛٞ ٝٓظؼذ ٓشٛن ه٣َٞ ٣ّٞ رؼذ ر٤ظٚ ا٠ُ ػخثذ ُشؿَ ح٥ٖٓ حُٔلار ٣ٝ٘ؾت ٣قْٔ ٖٓ ٛٞ ٝحُٜٔ٘ذط . حُزؾش رؤسٝحف ٝػ٤وخ حسطزخهخ

 ٣لخٍٝ ٖٓ حلأهَ ػ٠ِ أٝ ٣ظٜش ٖٓ ٛٞ حُٜٔ٘ذط حخظقخس رٌَ , ٛ٘خى س٣خم٢ شٝآخ ٛ٘خ ٓٞع٤و٢ كذع ك٢ ٝحكذ عوق طلض حُ٘خط ٣ـٔغ

 .حُطز٤ؼش ٝؿٚ ٝسحء حُٔذكٕٞ حُـٔخٍ ٣ظٜش إٔ

  

 انًششٔع يشكهخ  1.2

 حُزلغ, ُٜزح ٤ٓذحٗخ ٤ٌُٕٞ حػظٔخدٙ طْ ١زحُٝ ,صػظشس رِذس ك٢ طلذ٣ذح ُلْ ر٤ض ٓذ٣٘ش ك٢ ُٔظلق حلإٗؾخث٤ش حُؼ٘خفش طق٤ْٔ كٍٞ حُزلغ ٣ذٝس

 ُٜزٙ حلإٗؾخث٢ حُظٞص٣غ ٓغ ٣ظلاءّ رٔخ حلأعخعخص ٝ ٝحلأػٔذس حُـغٞس ٝ حُزلاهخص ٖٓ حُؼ٘خفش ٓخظِق حلإٗؾخث٢ حُظق٤ْٔ ٣ظنٖٔ ٤غك

 .حُٔؼٔخس١ حُظق٤ْٔ ٓغ ٣ظؼخسك لا ٝٓخ حُؼ٘خفش

 

                                                                         انًششٔع اخزٍبس أعجبة  1.3

 ُِ٘ظْ حُٔؼشكش ص٣خدس ا٠ُ رخلإمخكش حلإٗؾخث٤ش ُِؼ٘خفش حُظق٤ْٔ ك٢ حُٜٔخسس حًظغخد أٜٛٔخ ٖٓ أٓٞس ػذس ا٠ُ حُٔؾشٝع حخظ٤خس أ٤ٔٛش طؼٞد

 رؼذ عظٞحؿٜ٘خ ٝحُظ٢ حلإٗؾخث٤ش حُٔؾخس٣غ ٝط٘ل٤ز طق٤ْٔ ك٢ حُٔظزؼش ٝحُؼ٤ِٔش حُؼ٤ِٔش حُٔؼشكش حًظغخد ًٝزُي ,رلادٗخ ك٢ حُٔظزؼش حلإٗؾخث٤ش

  .الله ؽخء إ حُؼَٔ عٞم ك٢ حُظخشؽ

 ك٢ ٝحُظٌُ٘ٞٞؿ٤خ حُٜ٘ذعش ٤ًِش ك٢ ٝحُٔؼٔخس٣ش حُٔذ٤ٗش حُٜ٘ذعش دحثشس ا٠ُ حُٔؾشٝع ٛزح طوذ٣ْ ٛٞ حُزلغ ٛزح ا٠ُ دكؼظ٘خ حُظ٢ حلأٓٞس ٖٝٓ

 .حُٔزخ٢ٗ ٛ٘ذعش قـُظخ حُٔذ٤ٗش حُٜ٘ذعش ك٢ حُزٌخُٞس٣ٞط دسؿش ػ٠ِ ٝحُلقٍٞ حُظخشؽ ؽشٝه لاعظ٤لخء كِغط٤ٖ ر٤ُٞظٌ٘ي ؿخٓؼش
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 انًششٔع أْذاف 1.4 

 :حُظخ٤ُش حلأٛذحف ا٠ُ ٝفِ٘خ هذ ٌٕٗٞ إٔ أًخُٚ رؼذ حُزلغ ٛزح ٖٓ ٗؤَٓ

 حُٔخططخص, ػ٠ِ حلإٗؾخث٤ش ػ٘خفشٙ ٝطٞص٣غ حُٔخظِلش ُِٔؾخس٣غ حُٔ٘خعذ حلإٗؾخث٢ حُ٘ظخّ حخظ٤خس ػ٠ِ حُوذسس ك٢ حُٜٔخسس حًظغخد .1

 .ُٚ حُٔؼٔخس١ حُظخط٤و ٓغ ٣ظ٘خعذ رٔخ

 .حُٔخظِلش حلإٗؾخث٤ش حُؼ٘خفش طق٤ْٔ ػ٠ِ حُوذسس .2

 . حُٔخظِلش حُٔغخهخص ك٢ دسحعظٜخ طْ حُظ٢ حُٔؼِٞٓخص ٝسرو ططز٤ن .3

 .حلإٗؾخث٢ حُظق٤ْٔ رشحٓؾ حعظخذحّ اطوخٕ .4

 

  انًغهًبد 1.5 

 . (ACI-318-14) حُٔخظِلش حلإٗؾخث٤ش حُظقخ٤ْٓ ك٢ حلأٓش٢ٌ٣ حٌُٞد حػظٔخد .1

  (Atir, Sap , safe , Etabs ) ٓؼَ حلإٗؾخث٢ ْٝحُظق٤ٔ حُظل٤َِ رشحٓؾ حعظخذحّ .2

  .Microsoft office Word ٓؼَ أخشٟ رشحٓؾ .3

 

  انًششٔع يشكهخ زذٔد 1.6 

 2016-2017  حُذسحع٤ش حُغ٘ش ٖٓ حلأٍٝ ٝحُؼخ٢ٗ حُلق٤ِٖ خلاٍ حُؼَٔ ع٤ظْ ك٤غ كوو, حلإٗؾخث٤ش حُ٘خك٤ش ػ٠ِ حُٔؾشٝع ُٜزح حُؼَٔ ٣وظقش

 . ؼخ٢ٗحُ حُلقَ ك٢ حُظخشؽ ٓؾشٝع ٝ ٍٝحلأ حُلقَ ك٢ شؽحُظخ ٓؾشٝع ٓوذٓش خلاٍ ٖٓ

 . ُلْ ر٤ض ٓذ٣٘ش ك٢ حلإٗؾخث٤ش ػ٘خفشٙ ُظق٤ْٔ حخظ٤ش حُز١ حُٔز٠٘ ٣وغ

 

 

 انًششٔع فصٕل 1.7 

 :٢ٛٝ كقٍٞ خٔغش ػ٠ِ حُٔؾشٝع ٛزح ٣لظ١ٞ

 ....أٛذحكٚ ٝ حُزلغ ٝٓؾٌِش حُؼخٓش حُٔوذٓش ٣ؾَٔ : حلأٍٝ حُلقَ -1

 .ُِٔؾشٝع حُٔؼٔخس١ فقحُٞ ٣ؾَٔ : حُؼخ٢ٗ حُلقَ -2

 .ُِٔز٠٘ حلإٗؾخث٤ش حُؼ٘خفش ٝفق ٣ؾَٔ : حُؼخُغ حُلقَ -3

 .حلإٗؾخث٤ش ُِؼ٘خفش حلإٗؾخث٢ ٝحُظق٤ْٔ حُظل٤َِ : حُشحرغ حُلقَ -4

 .حُظٞف٤خص ٝ حُ٘ظخثؾ : حُخخٓظ حُلقَ -5
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 انًششٔع إخشاءاد 1.8 

 . حُٔؾشٝع أٛذحف ٓغ ٝطٞحكوٜخ س٣شحُٔؼٔخ حُ٘ٞحك٢ ٖٓ فلظٜخ ٖٓ ُِظؤًذ ٝرُي حُٔؼٔخس٣ش حُٔخططخص دسحعش  (1)

      لا رؾٌَ ٝحلأػقخد ٝحُـغٞس ًخلأػٔذس  حُؼ٘خفش ٛزٙ ُظٞص٣غ لأٗغذح ٤ُشٝح٥ ُِٔز٠٘ حٌُٔٞٗش حلإٗؾخث٤ش حُؼ٘خفش دسحعش  (2)

  .حلأٓخٕ ػخَٓ ٝ حلاهظقخد١ حُـخٗذ ٣ٝلون حُٔٞمٞع حُٔؼٔخس١ حُظق٤ْٔ ٓغ ٣قطذّ

  .ػ٤ِٜخ حُٔئػشس حلأكٔخٍ ذ٣ذٝطل حلإٗؾخث٤ش حُؼ٘خفش حخظ٤خس  (3)

  .حُظل٤َِ ٗظخثؾ ػ٠ِ ر٘خء حلإٗؾخث٤ش حُؼ٘خفش طق٤ْٔ (4) 

  .حُٔخظِلش حُظق٤ْٔ رشحٓؾ هش٣ن ػٖ حُظق٤ْٔ (5) 

 .ُِظ٘ل٤ز ٝحُوخرَ حُٔظٌخَٓ حُٜ٘خث٢ رؾٌِٚ حُٔؾشٝع ٤ُخشؽ طق٤ٜٔٔخ ظْع٤ حُظ٢ حلإٗؾخث٤ش ُِؼ٘خفش حُظ٘ل٤ز٣ش حُٔخططخص اٗـخص (6) 

 نهًششٔع انضيًُ ذٔلاند 1.9

 .ٗؾخه ٌَُ حُلاصّ ٝحُضٖٓ حُٔؾشٝع أػٔخٍ طغِغَ ٣ٞمق حُظخ٢ُ حُـذٍٝ

 (2016\2017)  انذساعٍخ انغُخ خلال نهًششٔع انضيًُ اندذٔل (1-1) خذٔل
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                     Week NO.  

Task 

                                Select project 

                                Inception report 

                                
Collect information about 

the project 

                                
Architectural study of the 

building 

                                
Structural study of the 

building 

                                Prepare the introduction 

                                Display the introduction 

                                Structural analysis 

                                Structural design 

                                
Prepare the project plans 

 

                                
Write the project 

 

                                
Project presentation 
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  يمذيخ   2.1

 كغذ حُٔز٠٘ دحخَ ٝحُلشًخص ٝحُلؼخ٤ُخص حُٞظخثق ًخكش ٝطل٤َِ كْٜ ك٢ ٣غخػذ ار ُ٘ـخكٚ ٓخعش كخؿش ٓز٠٘ لأ١ حُٔؼٔخس١ حُٞفق إ

 أ١ لإهخٓش ًٝزُي ٚ ,ٝؿ أًَٔ ػ٠ِ حٗـخصٙ ٣ظْ كظ٠ ػذس رٔشحكَ ٣ظْ إٔ رذ لا ػَٔ أ١ ,ٝلأدحءخ ؿِٜلأ أٗؾخ حُظ٢ ٝحُلخؿش ٗٞػٚ حخظلاف

 ˛ حُٔ٘ؾؤ ؽٌَ ٣لذد حُز١ حُٔؼٔخس١ رخُظق٤ْٔ رُي ٣ٝزذأ˛ حلإٗؾخث٤ش ٝحُ٘خك٤ش حُٔؼٔخس٣ش حُ٘خك٤ش  ٗخك٤ظ٤ٖ ػ٠ِ طق٤ٔٔٚ ٣ظْ إٔ رذ لا ر٘خء

  حُٔطِٞرش ٝحلأرؼخد حُلشحؿخص طلو٤ن رٜذف ُٔشحكوٚ حلأ٢ُٝ حُظٞص٣غ ٣ـش١ ار حُٔخظِلش طِزخصٝحُٔظ حُٞظخثق طلو٤ن حلاػظزخس رؼ٤ٖ ٣ٝؤخز

 . حُٞظ٤ل٤ش حُٔظطِزخص ٖٓ ٝؿ٤شٛخ ٝحُلشًش ٝحُظ٘وَ ٝحُظ٣ٜٞش ٝحُؼضٍ حلإٗخسس دسحعش حُؼ٤ِٔش ٛزٙ ك٢ ٣ٝظْ

 ˛ ٝخقخثقٜخ حلإٗؾخث٤ش حُؼ٘خفش أرؼخد طلذ٣ذ ا٠ُ طٜذف ٝحُظ٢ حلإٗؾخث٢ حُظق٤ْٔ ػ٤ِٔش طزذأ حُٔؼٔخس١ حُظق٤ْٔ ػ٤ِٔش ٖٓ حلاٗظٜخء ٝرؼذ

 رؾٌَ حلأكٔخٍ ط٘وَ حُظ٢ حلأعخعخص ا٠ُ حلأكٔخٍ ر٘وَ رذٝسٛخ طوّٞ حُظ٢ حُؼ٘خفش ٛزٙ ُٜخ طظؼشك حُظ٢ حُٔخظِلش حلأكٔخٍ ػ٠ِ حػظٔخد ٝرُي

 . حُظشرش ا٠ُ ًخَٓ

 

  انًششٔع ػٍ نًسخ   2.2

 ٖٓ ؿضء ٛٞ حُٔز٠٘ ٝٛزح , صػظشس رِذس ك٢ طلذ٣ذح ُلْ ر٤ض ٓذ٣٘ش ك٢ حٌُخسػش ُٔظلق حلإٗؾخث٢ حُظق٤ْٔ ك٢ حُٔؾشٝع كٌشس طظِخـ

 . حُلِغط٤٘٤ش حلأسك رحًشس ٓظلق ٜٗخ٣ظٜخ ك٢ ُظؾٌَ  ٓظٌخِٓش ٓظخكق ٓـٔٞػش

 .ٓشرغ ٓظش 13552د ح٤ٌُِش ٓغخكظٜخ طوذس هٞحرن خٔغش ٖٓ حُٔظلق ٣ظٌٕٞ

 

  انًششٔع يٕلغ رسهٍم  2.3 

 حُوٟٞ رظؤػ٤ش أّ حُــشحك٢ رخُٔٞهغ رُي طؼِن عٞحء كخثوش رؼ٘خ٣ش ك٤ٚ حُٔز٠٘ طؾ٤٤ذ حُٔشحد حُٔٞهغ دسحعش ٣٘زـ٢ كبٗٚ عٓؾشٝ أ١ ُظق٤ْٔ     

 .حلأٓؼَ حُظق٤ْٔ ُظلو٤ن ٝط٘خؿْ طآُق ك٢ حُٔوظشف رخُظق٤ْٔ ػلاهخطٜخ ٝ حُوخثٔش حُؼ٘خفش طقخٕ رل٤غ .حُٔ٘طوش ك٢ حُغخثذس حُٔ٘خخ٤ش

 ٝحُخذٓخص رخُؾٞحسع حُٔٞهغ ػلاهش ُِز٘خء, حُٔوظشكش حلأسك ُٔوخعخص طٞم٤ق ٖٓ حُٔٞهغ, ػ٘خفش ػٖ ػخٓش كٌشس اػطخء ٣ـذ كِزُي     

 .حُؾٔظ ٝٓغخس ٝحُنـ٤ؾ حُغخثذس حُش٣خف ٝحطـخٙ حُٔل٤طش, حُٔزخ٢ٗ حسطلخع حُٔل٤طش,
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 انزخطٍطٍخ نهًؼبٌٍش انًٕلغ يطبثمخ 2.3.1 

 ٝطوغ حُظخط٤ط٤ش ُِٔؼخ٤٣ش ٓطخروش حُٔؾشٝع لإهخٓش حُٔخققش حلأسك هطؼش ٓٞهغ إٔ ذٗـ ُِٔٞهغ حُظخط٤ط٤ش حُٔؼخ٤٣ش دسحعش خلاٍ ٖٓ

 حُطشم :ػٔشح٤ٗخ   حُٔٞهغ طل٤َِ ع٤ظْ ,ك٤غح٤ُٜشٝد٣ٕٞ ؿزَ رـٞحس طلذ٣ذح ُلْ ر٤ض ُٔذ٣٘ش حُؾشه٢ حُـ٘ٞد ح٠ُ حلأسك هطؼش

 ,كشًش حلأسك عطق عٔخص :ر٤ج٤خ   حُٔٞهغ طل٤َِ ػْ ٖٓ ش,حُزقش٣ ٝحُشإ٣ش حُٔل٤طش ٝحُٔزخ٢ٗ حُٔ٘طوش ك٢ حُشث٤غ٤ش ٝحُٔؼخُْ ٝحُٔٞحفلاص

 .حلأٓطخس ٤ٓخٙ ٝطقش٣ق ٝحُش٣خف حُؾٔظ

 

 .نسى ثٍذ نًذٌُخ ثبنُغجخ الأسض لطؼخ يٕلغ ٌٕظر  :(2.1)انشكم

 

 انؼًشاًَ انزسهٍم 2.3.2    

 طشرو ٝحُظ٢ كِغط٤ٖ ك٢ حُشث٤غ٤ش ؾٞحسعحُ أْٛ حكذ ػ٠ِ ٣وغ حُز١ ح٤ُٜشٝد٣ٕٞ ؿزَ ٓ٘طوش ك٢ حلأسك هطؼش طوغ :ٔانًٕاصلاد انطشق1.

 ًْ 12 رؼذ ػ٠ِ ٤ٕٛشٝد٣ٞ ٣وغٝ. أس٣لخ ٝٓذ٣٘ش ح٤ُٔض ٝحُزلش الله سحّٝ حُخ٤َِ ر٤ٖ حُشحرو حُطش٣ن ػ٠ِ أ١ , رؾٔخُٜخ حُنلش ؿ٘ٞد
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 , حُظؼخٓشس ػشد لأسحم٢ ٝٓلافن صػظشس رِذ٣ش كذٝد مٖٔ ٝحُـزَ ,ُلْ ر٤ض ٓذ٣٘ش ؽشم ؿ٘ٞد 5ًْٝ حُوذط, ؿ٘ٞد طوش٣زخ )٤َٓ(7.5

َُٜ ُزُي  . ػ٤ِٚ حلاعظذلاٍ ٣ٝغَٜ حُٔٞهغ ٝا٠ُ ٖٓ حُٔٞحفلاص كشًش طغ

. 

 

 . نهًٕلغ انٕصٕل طشٌمخ ٌٕظر : (2.2)انشكم

 

 . حُؾ٤ٜش ح٤ُٜشٝد٣ٕٞ رـزَ طظٔؼَ ٝحملش ٓؼخُْ ُٞؿٞد  حُٔٞهغ ػ٠ِ حلاعظذلاٍ ٣غَٜ : انًٕلغ ٔداخم انًُطمخ فً انشئٍغٍخ انًؼبنى. 2

 

 . اْى انًؼبنى انًسٍطخ ثبنًٕلغ ٌٕظر : (2.3)انشكم
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 : انجصشٌخ انشؤٌخ3 . 

 ؽزٚ حلأسك هطؼش لإٔ رٜخ,ٝٗظشح   ٣ٔش حُظ٢ حُٔؼخُْ حُٔٞهغ,لأْٛ ا٠ُ الله سحّ-حُخ٤َِ ؽخسع ٖٓ ُِوخدّ حُزقش٣ش حُشإ٣ش طظخرغ طٞم٤ق طْ

 ٓشطزطش ٝطظٜش طوش٣زخ ,ًٔخ حلأسك هطؼش ٜٗخ٣ش ٝكظ٠ رذح٣ش ٖٓ حُزقش٣ش حُقٞسس ك٢ حعظٔشحس٣ش طُٞذ حُٔٞهغ دحخَ ٖٓ كخلإهلاُش ٓغظ٣ٞش؛

 ٝرؼذ ,حُذحد ًلش حُـ٘ٞد ٖٓ ٣ٝلذٛخ ,ح٤ُٔض حُزلش رش٣ش ػ٠ِ حُؾشه٤ش ُلإهلاُش رخُ٘غزش ,أٓخٛٞسد٣ٕٞ ؿزَ ػ٠ِ ؿشر٤ش ربهلاُش حُٔل٤و ٓغ

 ك٢ حلإهلالاص ٛزٙ ٖٓ حلاعظلخدس ٣ٌٖٔ ُيُز ٝحُـشد؛ حُؾشم رخطـخٙ ٢ٛ حلأكنَ حُٔؾشٝع اهلالاص إٔ ٝؿذ حُٔؾشٝع, اهلالاص طل٤َِ

 . حلأخشٟ ٝحُٔشحكن حُٔذحخَ طٞؿ٤ٚ

 

 :انجٍئً انزسهٍم 2.3.3 

 ػ٠ِ حُؾشم رخطـخٙ طذس٣ـ٤خ   حلأسك ٓ٘غٞد ٣ٝ٘خلل ٓشرغ, ٓظش 52000 ٓغخكش ػ٠ِ حلأسك هطؼش طٔظذ :الأسض عطر عًبد.1

 .حلاسك عطق كٞم 230 رٔ٘غٞد ٣ٝ٢ٜ٘ظ  حلاسك عطق كٞم 223 ٓ٘غٞد ٖٓ ٣زذأ ك٤غ حُٔغخكش, حٓظذحد

 

 

 

 

 انًٕلغ فً الأسض عطر عًبد ٌٕظر :(2.4) انشكم
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 انششلٍخ اندُٕثٍخ انسذٔد يٍ الأسض نمطؼخ يُظٕسٌخ نمطخ ٌٕظر :(2.5) انشكم

 

 ػزشهش٣ن  صػظشس ٓذخَ ٖٓ  ُِٔٞهغ حُٞفٍٞ هش٣ن طظٜش ك٤غ ُِزِذس رخُ٘غزش حلأسك هطؼش طز٤ٖ ٓ٘ظٞس٣ش ُوطش (2.6) حُؾٌَ ٣ز٤ٖ

 حُٔ٘ظٞس ٣ٝز٤ٖ , صػظشس ُزِذس حُٔئد١ حُشث٤غ٢ حُؾخسع هش٣ن ػٖ ُِٔٞهغ حُٞفٍٞ ػْ صػظشس ذسرِ رٔشًض حُشث٤غ٢,ٓشٝسح   حُوذط ؽخسع

 أٓخ ,حلآَ ٝكذ٣وش ٝحُظشحع حُظخس٣خ ٝٓظلق (حٌُخسػش ٓز٠٘) حُشث٤غ٢ رخُٔز٠٘ حُٔظٔؼِش حلأسك هطؼش ػ٠ِ حُٔوخٓش حُلخ٤ُش حُٔؼخُْ أْٛ

 . حُؾشم ا٠ُ حطـٜ٘خ ًِٔخ ٣٘خلل أٗٚ ك٤لاكع حلأسك ٌُ٘ظٞس رخُ٘غزش

 

 

 , كِغط٤ٖ ك٢ أخشٟ ح٠ُ ٓ٘طوش ٖٓ حُٔؼذٍ ٛزح ٣ٝخظِق , حُغ٘ش ك٢ عخػش 3400 ح٠ُ كِغط٤ٖ ك٢ حُغ١ٞ٘ حلإؽؼخع ٓؼذٍ ٣قَ: انشًظ2 .

 .حُغ٘ش ك٢ 2عْ ٌَُ كشحس١ عؼش ٤ًِٞ (195 -182 ) ر٤ٖ ٓخ طوغ ُلْ ر٤ض ٓ٘طوش إٔ كِغط٤ٖ خخسهش ػ٠ِ ٣ظٜش ًٝٔخ
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  ثبنذسخبد انغٌُٕخ انسشاسح لاديؼذ ٌٕظر  :(2.6)انشكم

 

 

 . حُزخسدس حُؾشه٤ش ٝحُش٣خف حُؾظ٣ٞش ُِٔ٘خلنخص ٓقخكزش ٢ٛٝ حُـشر٤ش حُش٣خف حُؾظخء كقَ ك٢ : انشٌبذ3 .

 . كخسس – ؿخكش ؽشه٤ش ؽٔخ٤ُش ٝس٣خف ؿشر٤ش ؽٔخ٤ُش كخُش٣خف حُق٤ق كقَ ك٢ أٓخ

 ٝحُٔلِٔش حُـخكش حُؾشه٤ش حُـ٘ٞر٤ش حُخٔخع٤ٖ رش٣خف ُلْ ر٤ض طظؤػش ًٔخ حد١ٝحُٞ حُـزَ ٗغ٤ْ ٛ٘خى ٛزٞرٜخ رخٗظظخّ حُق٤ل٤ش حُش٣خف ٝطظ٤ٔض

 . حُشر٤غ كقَ ك٢ ٝطٜذ رخُظشحد
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 انًٕلغ ػهى رٓت انزً انًخزهفخ انشٌبذ ٌٕظر : (2.7)انشكم

 

 

 .  ع٣ٞ٘خ َٓ  650 ُلْ ر٤ض ٓ٘طوش ك٢ حُغ١ٞ٘ حلأٓطخس ٓؼذٍ:الأيطبس يٍبِ رصشٌف . 4

 .. حُغ١ٞ٘ حلأٓطخس ٓؼذٍ طز٤ٖ خخسهش (12-5) حُؾٌَ  حُغ٘ش ك٢ ٣ّٞ 40 ا٠ُ 20 ٖٓ ك٤ٜخ شسحُٔط٤ حلأ٣خّ ػذد ٓظٞعو

 

 انًٕلغ داخم انًٍبِ رصشٌف ٌٕظر :(2.8) انشكم 
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 : انًششٔع رصًٍى  2.4

  انؼبو انًٕلغ   2.4.1

 حُٔظٔؼِش ,ٝحُخذٓخصحُٔلظٞكش ٝحُٔ٘خهن ,حٌُخسػش ٝٓ٘طوش ,حلافخُش ٝٓ٘طوش ,حلآَ رلذ٣وش طظٔؼَ حُظ٢ حُٔشحكن ٖٓ ػذد حُؼخّ حُٔٞهغ ٣ظنٖٔ

     .حُؼخٓش ٝحُٔشحكن حُطؼخّ ٝٓ٘خهن ح٤ُٔخٙ ٝٓـٔغ حٌُٜشرخء رـشف

 انزصًًٍٍخ انفكشح  

 ٝحٓظذص ُِٔؾشٝع سثش   حلآَ كذ٣وش ؽٌِض ك٤غ , ٓؼٜخ حُٔؾشٝع ٝحٗغـخّ , حُز٤جش ػ٠ِ حُللخظ ك٢ حُلِغل٤ش حُٔؾشٝع كٌشس طـِض   

 رؼذس ٓشٝسح   حُٔؾشٝع كؼخ٤ُخص ؿ٤ٔغ ٣قَ  ُِضحثش٣ٖ سث٤غ٢ ٓغخس ٣ـخدا ػ٠ِ ٣ؼظٔذ ٓظشحرطخ   ػٔشح٤ٗخ   ٗغ٤ـخ   ٓؾٌِش كُٜٞخ حُلؼخ٤ُخص

 ُٔغخس ٝحٗؼٌخعخ   حُٔٞهغ ؽٌَ ٖٓ ٗخرؼخ   حُغخكخص ٛزٙ ٝطشط٤ذ ؽٌَ ًٝخٕ ًٔخ , طـط٤ظٜخ ٝأؽٌخٍ طق٤ٜٔٔخ ٝ ٓغخكخطٜخ ك٢ ط٘ٞػض عخكخص

 حُظخس٣خ ػٖ ٓؼزشس حُٔزخ٢ٗ كـخءص حُٔؾشٝع كٌشس رٜخ طٔظخص ٢حُظ حُظو٤ِذ٣ش ؿ٤ش ٝحُؼٔخسس حُٔل٤ِش حُز٘خء ٓٞحد طٞظ٤ق ٝطْ ًٔخ , ك٤ٚ حُلشًش

 .حُلٌشس ك٢ ٝحُظؼٔن

 

 

 انزصًًٍٍخ انفكشح رٕظر يمبطغ :(2.9) انشكم
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  ثبنًجبًَ ٔانًذسخبد انغبزبد سثط ٔكٍفٍخ انزصًًٍٍخ انفكشح ثذاٌخ ٌٕظر : (2.11) انشكم

 

 

 

 

 انشئٍغٍخ انغبزبد رزخههّ انزي انسشكخ يغبس ٌٕٔظر زٕنّ ثًب انًٕلغ ٔاَغدبو انزصًًٍٍخ انفكشح ٌٕظر : (2.10) انشكم
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 : انكبسثخ يجُى رصًٍى    2.4.2 

 انزصًًٍٍخ انفكشح  

 

 

 

 

 

 

 

 انكبسثخ نًزسف انزصًًٍٍخ شحانفك ٌٕظر : ( 2.12) انشكم

 

 ُِـشف حُطز٤ؼ٤ش حلإمخءس ٖٓ هذس حًزش ٝطٞك٤ش ,ٝحُظخس٣خ  , ٝلاحٗغخٕ حلاسك فٞسس طـغ٤ذ ػ٠ِ ق٤ٔ٤ٔشحُظ حُلٌشس حع  طٔذص

 , ؿضث٢ رؾٌَ ُِنٞء حُٔ٘لز حُضؿخؽ ٖٓ رخُٞحف حُٞحؿٜخص حؿِذ طٌغ٤ش خلاٍ ٖٓ حُذخٍٞ حُٔزخؽشس حُؾٔظ أؽؼش ٓ٘غ ٓغ

 حُٔزخؽشس حُؾٔظ أؽؼش دخٍٞ طٔ٘غ رل٤غ حُؾٔخٍ ـخٙرخط حُٔخثِش حُغٔخ٣ٝش حلإمخءس خلاٍ ٖٓ ٝط٣ٜٞظٜخ حُٔٔشحص ٝامخءس

 . حلإمخءس ٝدخٍٞ حُٜٞحء رلشًش ٝطغٔق

 

 

 

 

. 
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 انكبسثخ نًزسف يُظٕسٌخ نمطخ ٌٕظر : (2.13) انشكم

 

 نهًزسف انشئٍغً نهًذخم  نمطخ ٌٕظر : ( 2.14) انشكم
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 الأفمٍخ انًغبلط ٔصف  2.5

 : ٢ِ٣  ًٔخ هٞحرن خٔغش ر٤ٖ ٓوغٔش ٓشرغ ٓظش 13525 د ُٔظلقح ٓغخكش طوذس

 :انزغٌٕخ طبثك   2.5.1

 

 انزغٌٕخ طبثك يغمط  (2.15)انشكم

 خلاٍ ٖٓ حُطٞحرن ر٤ٖ حُلشًش طظْ , ٝٓخخصٕ خذٓخص ٝؿشف ٤ٌٓخ٤ٌ٤ٗش ؿشف ر٤ٖ ٓوغٔش ٓشرغ ٓظش 320 د حُظغ٣ٞش هخرن ٓغخكش طوذس

  ّ -3.3 حُطخرن ٛزح ٓ٘غٞد , حلأسم٢ ٝحُطخرن حُظغ٣ٞش هخرن ر٤ٖ طشرو لأدسحؽ رخلإمخكش , ًٜشرخث٤ش ٓقخػذ

 :الأسظً انطبثك   2.5.2

 

 الأسظً انطبثك يغمط (2.16) انشكم

 .رطُٜٞخ طظ٤ٔض حُلشًش عِٜش ٓٔشحص ػ٠ِ ٣ؾظَٔ ٣ظنٔ٘ٚ حُز١ حؿ٢حُلش كخُظوغ٤ْ هشحءطٚ ك٢ فؼٞرش ٣ـذ لا حُطخرن ُٜزح حُذحخَ

   :حُظخ٤ُش حُلشحؿخص ػ٠ِ حُٔغخكش ٛزٙ ٝطظٞصع ,ٓشرغ ٓظش 3342حُطخرن ُٜزح حُٔوظشكش حُٔغخكش ٝطزِؾ 0.0 حُطخرن ٛزح ٓ٘غٞد
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 ٔالاعزمجبل انًذخم : 

 .  حُٔظلق حءرخؿض ٝطؼشك٤ْٜ ٓٞصػش حُضحثش٣ٖ لاعظوزخٍ ػشهخ ػ٠ِ حُطخرن ٛزح ٣لظ١ٞ

 ٔيؼبندخ صٍبَخ : 

 .حُٔظلق ك٢ حُق٤خٗش ٣خـ ٓخ ًَ ُٔظخرؼش ٓخقق٤ٖ ٝٓٞظل٤ٖ ٝحؿٜضس ؿشف ػ٠ِ طؾٔظَٔ

 ٔيؼبسض لبػبد: 

 .  ٝحُظخس٣خ رخلاسك ٓظؼِوش ٓؼخسك ػ٠ِ طلظ١ٞ حُظ٢ حُوخػض ٖٓ ػذد حلاسم٢ حُطخرن ك٢ ٣ظٞصع

 يغشذ: 

 .  ػخٓش خذٓخص ؿشف ٝحعلِٜخ ًز٤شس ػشك ؽخؽش ك٤ٜخ قشٝٓ٘ ٓذسؽ ػ٠ِ ٣ؾظَٔ هز١ٞ ٓغشف حلاسم٢ رخُطخرن ٣شطزو

 

 انًخشج لبػخ: 

 .حُٔخشؽ ػْ ٖٝٓ حعظشحكش ػ٠ِ طلظ١ٞ حُظ٢ حُوخػش طؤط٢ حُٔؼخسك ٜٗخس١ ك٢

 

 

 :الأٔل انطبثك  2.5.3 

 

 الأٔل انطبثك يغمط (2.17)انشكم
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 ر٤ٖ حُلشًش رغُٜٞش ًغخروٚ ٣ٝٔظخص , ّ +4.5 ٝ 0.0 ر٤ٖ ذحُٔ٘خع٤ ٓخظِق حُطخرن , ٓشرغ ٓظش 2435 حُطخرن ُٜزح حُٔوظشكش حُٔغخكش طزِؾ

 ٛزٙ ر٤ٖ حُلشًش عُٜٞش ٣نٖٔ رؾٌَ ٝحُٔٞصػش حُطخرن ٛزح ك٢ حُٔٞؿٞدس حُلشحؿخص ٝظخثق ر٤ٖ حُٔلاثٔش ػٖ كنلا   حُٔخظِلش, كشحؿخطٚ

 :ح٥ط٢ طؾَٔ ٝحُظ٢ حُلشحؿخص

 يسبظشاد غشف : 

 . حُٔؼشك ٝحٛذحف حلاسك ٛزٙ رظخس٣خ حُظؼشف ك٤ٚ ٣ظْ حُظ٢ حُٔلخمشحص ؿشكش ٛٞ حُطخرن ٛزح ك٢ حُضحثش ٣ٞحؿٚ هذ ٓخ حٍٝ

 يٍذٌب غشفخ : 

 .حُٞحهغ طلخ٢ً رظو٤٘خص فٞط٤خص ؿشكش ػ٠ِ حُطخرن ٛزح ٣ؾظَٔ

 يؼبسض: 

 . حلاسم٢ حُطخرن ك٢ ُِٔؼخسك ٌِٓٔش ػشك هخػخص ػ٠ِ حُطخرن ٛزح ٣لظ١ٞ ًزُي

 

 

 :انثبًَ انطبثك  2.5.4 

 

 انثبًَ ثكانطب يغمط (2.18)انشكم

 اعزشازخ يُطمخ  : 

 .  ًز٤شس ًٝخك٤ظش٣خ حعظشحكش هخػش

 ثبنًزسف رؼشٌف يُطمخ  : 

 .ُِٔظلق ٝحلاٛذحف حُظق٤ْٔ رلٌشس حُضٝحس ُظؼشف ًز٤شس هخػش
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 يؼبسض: 

 . حلاٍٝ حُطخرن ك٢ ُِٔؼخسك ٌِٓٔش ػشك هخػخص ػ٠ِ حُطخرن ٛزح ٣لظ١ٞ ًزُي

 ٔخشافٍك فٕرٕخشاف : 

 . رخُٔظلق حُٔظؼِوش حُٔؼٔخس٣ش حُقٞس ُؼشك هخػش طٞؿذ ًزُي

 

 :انثبنث انطبثك 2.5.5 

 

 

 ٣لظ١ٞ حكذحٛٔخ ًظِش ًَ طوغْ ًظِظ٤ٖ ح٠ُ ٓوغٔش ٓشرغ ٓظش 640 د ٓغخكظٚ طوذس ك٤غ حُٔغخكش ك٢ ًز٤ش طشحؿغ رٞؿٞد حُطخرن ٛزح ٣ٔظخص

 . ٝحُظٞػ٤ن ٝحُزلغ حُظـ٤ٔغ لاؿشحك ٝحلاخشٟ حُٔلظل٤ش حلادحسس ػ٠ِ

 حُلشًش ُشرو ٝحلأدسحؽ حٌُٜشرخث٤ش حُٔقخػذ ٖٓ ٝػذد , هٞحسة ٓخشؿ٢ حُل٘ذم هٞحرن ٖٓ هخرن ًَ ك٢ ٣ٞؿذ وغ٤ٔخصحُظ ُٜزٙ رخلامخكش

 حُطٞحرن ر٤ٖ حُؼٔٞد٣ش

 ٝلا رذ ُ٘خ ك٢ ٛزح حُوغْ ٖٓ امخكش رؼل حُٔؼِٞٓخص ػٖ حُوزش حُظ٢ طْ حعظخذحٜٓخ ك٢ حُز٘خء 

ػ٘قش اٗؾخث٢ ٓؼخ٢ُ ُظـط٤ش حُلشحؿخص حٌُز٤شس ػٖ هش٣ن طل٣َٞ حلأكٔخٍ ػ٘قش اٗؾخث٢ ًش١ٝ حُؾٌَ ) هطخع ٖٓ ًشس ( ٝٛٞ  انمجخ

ح٠ُ مـو  حلأكو٤ش ٓؼَ حُش٣خف ح٠ُ أكٔخٍ ؽخه٤ُٞش )ٗظخٜٓخ حلإٗؾخث٢ ػٌظ حُؼضّ حُٔظُٞذ ك٢ حُؼ٘قش ٓٔخ ٣ئد١ ح٠ُ اُـخء حُؼضّ ٝطل٣ِٞٚ

ٔـط٠ ٝؿذ٣ش رخُزًش أٗٚ ك٢ كخٍ ػذّ طؼشمٜخ ُلأكٔخٍ فخك٢ ( ٓٔخ ٣وَِ ٖٓ حُغٔخًش دٕٝ حُلخؿش  ُٞؿٞد ٓغخٗذ دحخَ كشحؽ حُوزش حُ

 حُـخٗز٤ش كبٕ ؿ٤ٔغ ػ٘خفشٛخ ػ٘خفش حٗنـخه .

ٝطؼظزش حُوزش ٖٓ أْٛ كٕ٘ٞ حُؼٔخسس ػزش حُظخس٣خ ك٤غ طٞفِض حُؼٔخسس ح٠ُ طق٤ْٔ ٝط٘ل٤ز كشحؿخص ًز٤شس خخ٤ُش ٖٓ حلأػٔذس ٝحُشًخثض حُظ٢ 

 ذحٍ ك٢ دسؿخص حُلشحسس ُظلو٤ن سحكش حلاٗغخٕ حُزقش٣ش ٝحُـغذ٣ش .طغظظ٘ذ ح٤ُٜخ ٓٔخ ٣غٔق رلشًش كشس ُِٜٞحء ٝحػظ

 نثانثب انطبثك يغمط (2.19) انشكم

 



 

21 
 

 

 نهمجخ . يغمط (2.20) انشكم

 

 : انٕاخٓبد ٔصف 2.6 

 حخظلاف طظٜش اٜٗخ رَ حُٔل٤طش حُز٤جش ٓغ ػلاهظٚ ٝٓذٟ حُٔز٠٘ ػٖ حلأٍٝ حلاٗطزخع طؼط٢ طق٤ْٔ أ١ ٖٓ حُٔ٘زؼوش حُٞحؿٜخص إٔ ك٢ ؽي لا

 طظ٘خعذ ٝإٔ رذ لا ٝحُظ٢ حُٞحؿٜش طظٜشٛخ حُظ٢ حُلظلخص ٗظخّ خلاٍ ٖٓ ٣ظؤط٠ ٝٛزح حُٞحؿٜش؛ طؼٌغٜخ ٝحُظ٢ ؿخصحُلشح طئد٣ٜخ حُظ٢ حُٞظ٤لش

 .ٝطلخٝطٜخ حُٔ٘خع٤ذ خلاٍ ٖٓ أٝ حُلشحؽ, ٛزح ٝظ٤لش ٓغ

 

 انغشثٍخ انٕاخٓخ (2.21)انشكم

 حُخخسؿ٤ش حُٞحؿٜخص طٌغ٤ش أعِٞد حعظخذحّ ك٤ٜخ ٜش٣ٝظ , ُِٔظلق حُشث٤غ٢ حُٔذخَ ٣ظٜش ٝك٤ٜخ حُشث٤غ٤ش حُٞحؿٜش ٢ٛ حُٞحؿٜش ٛزٙ طؼذ

 .حُطز٤ؼ٤ش حلإمخءس ٖٓ حلإعظلخدس ٓغ , حُٔزخؽشس حُؾٔظ أؽؼش كذس ٌُغش ٝرُي حُٔؼظْ رخُضؿخؽ
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 انشًبنٍخ انٕاخٓخ (2.22)انشكم

 أٗظٔش طؼذد ػٖ كنلا   حُشحثغ ٔخ٢ُحُـ حُٔ٘ظش حُٔز٠٘ ٣ؼط٢ ٝحُز١ ,ٝحُشأع٤ش حلأكو٤ش حٌُظَ طذحخَ حُٞحؿٜش ُٜزٙ حُ٘خظش ٣لاكع          

 ٛزٙ طزذٝ ًٔخ, حُٔزخؽشس حُؾٔظ أؽؼش كذس ٌُغش ٝرُي حُط٢٘٤ رخُطٞد حُخخسؿ٤ش حُٞحؿٜخص طٌغ٤ش أعِٞد حعظخذحّ ٝ حُٔغظخذٓش حُلظلخص

 .حُٔز٠٘ ٝهزوخص أؿضحء ك٢ ٝحُظشحؿؼخص حُٔ٘خع٤ذ حخظلاف خلاٍ ٖٓ لأػ٠ِ طظلشى  ًٝؤٜٗخ حُٞحؿٜش

 :انسشكخ ٔصف  2.7

 طظْ دحخِٜخ ا٠ُ ح٤ٌُِّش خخسؽ ٖٓ كخُلشًش ٗلغٜخ؛ ح٤ٌُِشّ دحخَ حُلشًش أٝ حُذحخَ, رخطـخٙ حُٔز٠٘ خخسؽ ٖٓ عٞحء   ػذس أؽٌخلا   حُلشًش طؤخز

 ٝٛزح أٓخًٖ ػذس ٖٓ ُِٔز٠٘ حُذخٍٞ ٣ٌٖٔ ار . حُذحخ٢ِ ٝٓ٘غٞرٚ ُِٔز٠٘ حُخخسؿ٢ حُٔ٘غٞد ك٢ ًز٤ش كشم ٝؿٞد ُؼذّ ٗظشح عِظ رؾٌَ

 ٝكشًش حُٞحكذ حُطخرن دحخَ أكو٤ش كشًش ا٠ُ كظوغْ حُٔز٠٘ دحخَ ُِلشًش رخُ٘غزش أٓخ . حُٔز٠٘ ٝا٠ُ ٖٓ ٝحُخشٝؽ حُذخٍٞ كش٣ش ٣ظ٤ق رذٝسٙ

  .حُٔخظِلش حُطٞحرن ر٤ٖ ٓخ سأع٤ش

 طظٜشٝ .حلأسك ٓ٘غٞد ٓغ طٔخؽ٤خ ػٔٞد٣ش كشًش حُطخرن ٛزح ك٢ ٣ٞؿذ ٌُٖٝ حُٔٔشحص ك٢ خط٢ ؽٌَ طؤخز حلأسم٢ حُطخرن ك٢ كخُلشًش

  .حُطٞحرن ٛزٙ ك٢ حُٔخظِلش حُلشحؿخص ر٤ٖ عَٜ رؾٌَ ُظظْ حُطٞحرن رخه٢ ك٢ حُخط٤ش حُلشًش

 ٝٛزح حُٔز٠٘ ك٢ ٓظؼذدس أٓخًٖ طؤخز أٜٗخ ك٤غ حٌُٜشرخث٤ش ٝحُٔقخػذ حلأدسحؽ خلاٍ ٖٓ طظْ كبٜٗخ حُطٞحرن ر٤ٖ حُشحع٤ش رخُلشًش ٣ظؼِن ٝك٤ٔخ

  ر٤ٜ٘خ حُشأع٤ش حُلشًشٝ حُطٞحرن دحخَ حلأكو٤ش حُلشًش ٣غَٜ رذٝسٙ
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Section A-A & Section B-B (2.23) انشكم   
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 انفصم انثبنث

 انٕصف الإَشبئً

3 

 

 انًمذيخ .    3.1

 

 ْذف انزصًٍى الإَشبئً .   3.2

 

 انذساعبد انُظشٌخ نهؼُبصش الإَشبئٍخ فً انًجُى .   3.3

 

   . الاخزجبساد انؼًهٍخ   3.4

 

 الإَشبئٍخ . انؼُبصش    3.5

 

 فٕاصم انزًذد .    3.6
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 : يمذيخ   3.1

ٝ اٗٔخ ٣ٌٕٞ رخُٞفق ٝ حُظؼٔن ك٢ ؿ٤ٔغ طلخف٤ِٚ حُذحخ٤ِش حُظ٢ طؼظزش ؿضء  ,إ أ١ ػ٤ِٔش ٝفق لا طوظقش ػ٠ِ ؿخٗذ ٓؼ٤ٖ ٖٓ ؿٞحٗزٚ 

 حُذسحعشًخٕ لارذ ٖٓ طٞؿ٤ٚ  ,ٓوظن٤خطٚ حُـٔخ٤ُش  ٠ٝ حُظؼشف ػِ , ِٔؾشٝعكزؼذ حُظـٞحٍ حُٔٞؿض ك٢ حُـخٗذ حُٔؼٔخس١ ُ .ٓ٘ٚ  ٣ظـضألا 

ار ٣ؼظٔذ حُظق٤ْٔ حلإٗؾخث٢ رؾٌَ أعخع٢ ػِىظق٤ْٔ .حُغلآش ٝ حلأٓخٕ  ٓشحػخس٤ُقزق رخلإٌٓخٕ طؾـ٤ِٚ ٓغ  ,ُِظؼشف ػ٠ِ ؿخٗزٚ حلإٗؾخث٢ 

ٛزٙ حُؼ٘خفش ٝفلخ  ده٤وخ  ٣ِز٢ ٓظطِزخص  ًخكٚ حُؼ٘خفش حلإٗؾخث٤ش رل٤غ طوخّٝ ًخكش حلأكٔخٍ حُظ٢ طئػش ػ٤ِٜخ ٝ رخُظخ٢ُ ٣ـذ ٝفق ًخكش

 .حُلغخرخص حُٜ٘ذع٤ش ُٜزح حُٔؾشٝع رخلإمخكش ُِللخظ ػ٠ِ حُظق٤ْٔ حُٔؼٔخس١ ٝػذّ طـ٤٤شٙ 

 

 ْذف انزصًٍى الإَشبئً  3.2

حُٔئػشحص ٣ٜذف حُظق٤ْٔ حلإٗؾخث٢ رؾٌَ أعخع٢ ح٠ُ اٗظخؽ ٓ٘ؾؤ ٓظوٖ ٝٓظضٕ ٖٓ ؿ٤ٔغ حُ٘ٞحك٢ حُٜ٘ذع٤ش ٝحلإٗؾخث٤ش ٝٓوخّٝ ُـ٤ٔغ 

 :ٝرخُظخ٢ُ ٣ظْ طلذ٣ذ حُؼ٘خفش حلإٗؾخث٤ش ر٘خء ػ٠ِ .ؼِٞؽٝحُ ٣خفٝحُش ضلاصٍأكٔخٍ ٤ٓظش ٝك٤ش ٝأ٣نخ أكٔخٍ ر٤ج٤ش ٖٓ طؤػ٤ش حُحُخخسؿ٤ش ٖٓ 

  ٌالأيبSafety ) ): ٣ظْ طلو٤وٚ ػزش حخظ٤خس ٓوخهغ ُِؼ٘خفش حلإٗؾخث٤ش  هخدسس ػ٠ِ طلَٔ حُوٟٞ ٝ حلإؿٜخدحص حُ٘خطـش ػٜ٘خ. 

 انزكهفخ Cost)):  ْطلو٤وٜخ ػٖ هش٣ن ٓٞحد حُز٘خء ٝٓوخهغ ٓ٘خعزش حُظٌِلش ٝ ًخك٤ش ُِـشك حُز١ عظغظخذّ ٖٓ أؿ٣ِٚظ. 

 زذٔد صلازٍخ انًجُى نهزشغٍم(Serviceability)  :  ك٤غ طـ٘ذ أ١ ٛزٞه صحثذ ٖٓDeflection) (  طـ٘ذ حُظؾووخص ٝ

(Cracks) .حُظ٢ طئػش عِزخ  ػ٠ِ حُٔ٘ظش حُٔؼٔخس١ حُٔطِٞد 

 شكم ٔ انُٕازً اندًبنٍخ نهًُشأان.  

 

  نهؼُبصش الإَشبئٍخ فً انًجُىانذساعبد انُظشٌخ  3.3

طؼظزش حُذسحعش حُ٘ظش٣ش ؿضء سث٤غ٢ ْٜٝٓ ٣ـذ حُو٤خّ رٚ لإطٔخّ ػ٤ِٔش حُظل٤َِ ٝحُظق٤ْٔ, ك٤غ أٗٚ ٖٓ خلاُٜخ ٣ٌٖٔ حُٞفٍٞ ا٠ُ 

لإٗؾخث٤ش رؾٌَ ؿ٤ذ ٝطلذ٣ذ حلأكٔخٍ حُٞحهؼش ػ٠ِ ًَ ػ٘قش ُِٞفٍٞ أكنَ ٓخ ٣ٌٕٞ ٖٓ ػ٤ِٔخص حُظل٤َِ, ُزُي ٣ـذ دسحعش  حُؼ٘خفش ح

 .ا٠ُ حُظق٤ْٔ حُٔظ٤ٖ ٝح٥ٖٓ ٝهش٣وش حُؼَٔ حُٔ٘خعزش

 الأزًبل 3.3.1 

 :لارذ ُِؼ٘خفش حلإٗؾخث٤ش حُظ٢ ٣ظْ طق٤ٜٔٔخ إٔ طٌٕٞ هخدسس ػ٠ِ طلَٔ حلأكٔخٍ حُٞحهؼش ػ٤ِٜخ دٕٝ كذٝع ا٤ٜٗخس ُِٔ٘ؾخس ٖٝٓ ٛزٙ حلأكٔخٍ  

 .ٔخٍ ح٤ُٔظش, حلأكٔخٍ حُل٤ش, ٝحلأكٔخٍ حُز٤ج٤شحلأك

 

 الأزًبل انًٍزخ    3.3.2 

٢ٛ أكٔخٍ ط٘ـْ ػٖ ٝصٕ حُٔز٠٘ حُزحط٢ حُز١ ٣ظٌٕٞ ٖٓ أٝصحٕ ٓٞحد حُز٘خء حُٔغظخذٓش ك٤غ طظنٖٔ ؿ٤ٔغ حُؼ٘خفش حلإٗؾخث٤ش ٝ    

 .طـخٙحُظـ٤ٜضحص حُؼخرظش ك٢ٜ أكٔخٍ طلاصّ حُٔز٠٘ رؾٌَ دحثْ, ػخرظش حُٔوذحس ٝحلإ

 :ٝك٤ٔخ ٣ظؼِن رخٌُؼخكش حُ٘ٞػ٤ش ُِٔٞحد حُٔغظخذٓش ك٢ٜ ًخُظخ٢ُ
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 انكثبفخ انُٕػٍخ نهًٕاد انًغزخذيخ   (3.1)دذٔل ان

انشلى 

 انًزغهغم
 انًبدح انًغزخذيخ

انكثبفخ انًغزخذيخ          

(KN/m³) 

 22 حُزلاه 1

 23 حُٔٞٗش 2

 25 حُٔغِلٚ حُخشعخٗش 3

 15 عْ  (6*20*50)حُخشعخ٢ٗ حُطٞد  4

 23 حُوقخسس 5

 17 حُشَٓ 6

 9 هٞد حلا٣ظٞلا٣ض 7

 

 الأزًبل انسٍخ    3.3.3 

رٔخ ك٢ رُي حلأكٔخٍ  ,ٝ حعظؼٔخلاص ؿضء ٜٓ٘خ ,أ ؾخءحص رلٌْ حعظؼٔخلاطٜخ حُٔخظِلش٢ٛٝ حلأكٔخٍ حُظ٢ طظؼشك ُٜخ حلأر٤٘ش ٝحلإٗ          

 :٢ٛٝ طؾَٔ  ,حُٔٞصػش ٝحُٔشًضس

 .س٢ِ حُٔ٘ؾؤحلأؽخخؿ ٓغظؼٔ أٝصحٕ .1

 . سػٜ٘خ حٛظضحصحص طئػش ػ٠ِ حُٔ٘ؾؤ ؤًخلأؿٜضس حُظ٢ ٣٘ؾ ,حلأكٔخٍ حُذ٣٘خ٤ٌ٤ٓش .2

ٝحُٔٞحد  ,ٝحلأؿٜضس ٝح٥لاص حلاعظخط٤ٌ٤ش ؿ٤ش حُٔؼزظش ,ًؤػخع حُز٤ٞص  ,ٝحُظ٢ ٣ٌٖٔ طـ٤٤ش أٓخًٜ٘خ ٖٓ ٝهض ٥خش ,حلأكٔخٍ حُغخً٘ش .3

٤ٖ ه٤ٔش حلأكٔخٍ حُل٤ش حػظٔخدح ػ٠ِ ٗٞػ٤ش حعظخذحّ حُٔز٠٘ كغذ حٌُٞد ر (3.2)حُـذٍٝ حلأػخع ٝحلأؿٜضس ٝحُٔؼذحص, ٝ ٝ حُٔخضٗش

 .حلأسد٢ٗ

 الأزًبل انسٍخ (3.2)دذٔل ان

انشلى 

 انًزغهغم
 طجٍؼخ الاعزخذاو

انسًم انسً          

(KN/m²) 

 5.0 حُٔذحسط 1

 5.0 حُٔغظؾل٤خص 2

 2.5 حُل٘خدم 3

 5.0 حُٔظخكق 4

 2.5 حُٔزخ٢ٗ حُغ٤ٌ٘ش 5

 5.0 ُغ٤خسحصح ٓٞحهق 6

 5.0 حُش٣خم٤ش حُ٘ٞحد١ 7
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 الأزًبل انجٍئٍخ  3.3.4 

 :ؤخزٛخ رؼ٤ٖ حلاػظزخس ػ٘ذ حُظق٤ْٔ, ٝٛزٙ حلأكٔخٍ طظٔؼَ ك٢ٗؼخُغ ٖٓ حلأكٔخٍ حُظ٢ ٣ـذ حُ٘ٞع ح٢ُٛ 

 انشٌبذ 3.3.4.1 

ٟ حُظ٢ طئػش رٜخ حُش٣خف ػ٠ِ حلأر٤٘ش أٝ حُٔ٘ؾآص ٢ٛٝ حُوُٞٔشطلؼش ػزخسس ػٖ هٟٞ حكو٤ش طئػش ػ٠ِ حُٔز٠٘ ٣ٝظٜش طؤػ٤شٛخ ك٢ حُٔزخ٢ٗ ح       

 .(  /kN)ٌَُ ٓظش ٓشرغ  أٝ أؿضحثٜخ, ٝطٌٕٞ ٓٞؿزش ارح ًخٗض ٗخطـش ػٖ مـو ٝعخُزش ارح ًخٗض ٗخطـش ػٖ ؽذ, ٝطوخط رخ٤ٌُِٞ ٤ٗٞطٖ

ٞهغ ٖٓ ك٤غ حلإكخهش ٖٓ ٓزخ٢ٗ حػظٔخدح  ػ٠ِ حسطلخع حُٔز٠٘ ػٖ عطق حلأسك, ٝحُٔ (UBC)كغذ حٌُٞد حلآش٢ٌ٣ ٝطلذد أكٔخٍ حُش٣خف 

  .عٞحء ًخٗض ٓشطلؼش أٝ ٓ٘خلنش

 

 

 

 

 

 

 

 

 

 ػهى انًجُى نشٌبذٌٕظر زًم ا : (3.1) انشكم

 

 

 

 انثهٕج3.3.4.2 

حُٔ٘ؾؤ رلؼَ طشحًْ حُؼِٞؽ,  ٢ٛ حلأكٔخٍ حُظ٢ ٣ٌٖٔ إٔ ٣ظؼشك ُٜخ 

 :٣ٌٖٝٔ طو٤٤ْ أكٔخٍ حُؼِٞؽ حػظٔخدح  ػ٠ِ حلأعظ حُظخ٤ُش

 عطق حُزلشػ سحسطلخع حُٔ٘ؾؤ ٖ. 

 ٤ٓلإ حُغطق حُٔؼشك ُظغخهو حُؼِٞؽ. 

 .ٝ حُـذٍٝ حُظخ٢ُ ٣ز٤ٖ ه٤ٔش أكٔخٍ حُؼِٞؽ كغذ حلاسطلخع ػٖ عطق حُزلش كغذ حٌُٞد حلأسد٢ٗ

 انًجُى ٌٕظر زًم انشٌبذ ػهى : (3.1) انشكم
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 .لًٍخ أزًبل انثهٕج زغت الاسرفبع ػٍ عطر انجسش (:3.3اندذٔل )

 

 

 

 

 

 

 

 

 كَٔ حُؼِؾ ػ٠ِ عوق حُٔز٠٘

 ك٢ ٓؼخَٓ حُؾٌَ ُلَٔ حُؼِؾ  حُٔٞهغ أسك ػ٠ِ حُٔوذس حُؼِؾ كَٔ رنشد (KN /m²) حُٔز٠٘ عوق ػ٠ِ So حُؼِؾ كَٔ ٣لذد

 So)) ًالتالية لمعادلةل طبقا: 

Sd = μi So 

 :حيث

= So  كَٔ حُؼِؾ حُٔٞهؼ٢ ػ٠ِ حلأسك(KN /m²) 

 μi = معامل الشكل لحمل الثلج   

 

 انضلاصل 3.3.4.3 

 ,٣ظُٞذ ػٜ٘خ ػضّٝ ٜٓ٘خ ػضّ حلإُظٞحء ٝػضّ حلإٗولاد ٝ سأع٤ش ٖٓ أْٛ حلأكٔخٍ حُز٤ج٤ش حُظ٢ طئػش ػ٠ِ حُٔز٠٘ ٝ ٢ٛ ػزخسس ػٖ هٟٞ أكو٤ش   

ٖ ٓوخٝٓظٜخ رخعظخذحّ ؿذسحٕ حُوـ حُٔقٔٔش رغٔخًخص ٝ طغ٤ِق ًخك٢ ٣نٖٔ علآش حُٔز٠٘ ػ٘ذ طؼشمٚ ُٔؼَ ٛزٙ حلأكٔخٍ حُظ٠ ٣ـذ ٣ٌٝٔ

ػهٕ انًُشأ ػٍ عطر 

 (H)الأسض 

 )ثبنًزش ( 

 أزًبل انثهٕج

(KN /M²) 

h < 250 0 

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

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

2500 > h > 1500 (h – 812.5)/ 250 

 ٌٕظر زًم انثهٕج ػهى انًجُى : (3.2) انشكم
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ٓشحػخطٜخ ك٢ ػ٤ِٔش حُظق٤ْٔ ُظو٤َِ حُخطٞسس ٝحُٔلخكظش ػ٠ِ أدحء حُٔز٠٘ ُٞظ٤لظٚ أػ٘خء حُضلاصٍ, ٣ٝظْ طلذ٣ذ أكٔخٍ حُضلاصٍ ٝهٟٞ حُوـ 

 .(UBC)حلآش٢ٌ٣ ٠ُ حٌُٞد حػظٔخدح  ٝسؿٞػخ ا

 

 

  :الاخزجبساد انؼًهٍخ 3.4 

ػَٔ حُذسحعخص حُـ٤ٞطو٤٘ش ُِٔٞهغ, ٣ٝؼ٠٘ رٜخؿ٤ٔغ حلأػٔخٍ حُظ٢ ُٜخ ػلاهش رخعظٌؾخف حُٔٞهغ ٝدسحعش  ,٣غزن حُذسحعش حلإٗؾخث٤ش لأ١ ٓز٠٘ 

ٝأًؼش  ٓخ ٣ٜظْ رٚ   ,ػ٘ذ حُز٘خء ػ٤ِٜخ,حُظشرش  ٝطل٤َِ حُٔؼِٞٓخص ٝطشؿٔظٜخ ُِظ٘زئ رطش٣وش طقشف ,حُظشرش ٝحُقخٞس ٝح٤ُٔخٙ حُـٞك٤ش 

ًٝخٗض هٞس طلَٔ حُظشرٚ  حُلاصٓش ُظق٤ْٔ أعخعخص حُٔز٠٘ (Bearing Capacity)حُٜٔ٘ذط حلإٗؾخث٢ ٛٞ حُلقٍٞ ػ٠ِ  هٞس طلَٔ حُظشرش

  .٤ًِٞ ٤ٗٞطٖ ٌَُ ٓظش ٓشرغ150ُِٔٞهغ طغخ١ٝ 

 

 

  :انؼُبصش الإَشبئٍخ انًكَٕخ نهًجُى 3.5 

٤غ حُٔزخ٢ٗ ػخدس ٖٓ ٓـٔٞػش ٖٓ حُؼ٘خفش حلإٗؾخث٤ش حُظ٢ طظٌخطق ٢ٌُ طلخكع ػ٠ِ حعظٔشحس٣ش ٝؿٞد حُٔز٠٘ ٝفلاك٤ظٚ طظٌٕٞ ؿٔ 

 .ٝؿ٤شٛخٝحُوزش ُلاعظخذحّ حُزؾش١, ٖٝٓ أْٛ ٛزٙ حُؼ٘خفش, حُؼوذحص ٝحُـغٞس ٝحلأػٔذس ٝحُـذسحٕ حُلخِٓش ٝحلأعخعخص 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 لإَشبئٍخ فً انًجُىٌٕظر ثؼط انؼُبصش ا  (3.3)انشكم 

 

 

 :٣ٝلظ١ٞ  حُٔؾشٝع حُؼ٘خفش حُظخ٤ُش
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 انؼمذاد   3.5.1 

٠ ٢ٛ ػزخسس ػٖ حُؼ٘خفش حلإٗؾخث٤ش حُوخدسس ػ٠ِ ٗوَ حُوٟٞ حُشأع٤ش رغزذ حلأكٔخٍ حُٔئػشس ػ٤ِٜخ ا٠ُ حُؼ٘خفش حلإٗؾخث٤ش حُلخِٓش ك٢ حُٔز٘

 .ٓؼَ حُـغٞس ٝحُـذسحٕ ٝحلأػٔذس, دٕٝ طؼشمٜخ ا٠ُ طؾٞٛخص

حُزلاهخص حُٔقٔظش رحص حلاطـخٙ حُٞحكذ ٝحلاطـخ٤ٖٛ حُخشعخ٤ٗش حُٔغِلش , ٜٓ٘خ  حُؼوذحصأٗٞحع ٓخظِلش ٝػذ٣ذس ؽخثؼش حلاعظؼٔخٍ ٖٓ  طٞؿذ

 رحص حلاطـخٙ حُٞحكذ ٝحلاطـخ٤ٖٛ ك٢ حُٔؾشٝع ٝك٢ٝهذ طْ حعظخذحّ حُزلاهخص حُٔلشؿش  ,ٝحُزلاهخص حُٔلشؿش رحص حلاطـخٙ حُٞحكذ ٝحلاطـخ٤ٖٛ 

 :ٜخٓخ٢ِ٣ ٝفل

 

 ٝطوغْ ا٠ُ : (Ribbed Slabsانجلاطبد انًفشغخ ) 1.

 ( ػوذحص حُؼقذ رحص حلاطـخٙ حُٞحكذ. (One way ribbed slab 

 ( ٖػوذحص حُؼقذ رحص حلاطـخ٤ٛ(Two way ribbed slab. 

 ٝطوغْ ا٠ُ : (Solid Slabsانجلاطبد انًصًزخ )2.

 ( حُؼوذحص حُٔقٔظش رحص حلاطـخٙ حُٞحكذOne way solid slab) 

 ( ٖحُؼوذحص حُٔقٔظش رحص حلاطـخ٤ٛTwo way solid slab.) 

 

 :One way ribbed slab))ػمذاد انؼصت راد الاردبِ انٕازذ  3.5.1.1 

خطـخٙ ٣ٌٕٝٞ حُظغ٤ِق ر ,حُؼقذٚ اكذٟ أؽٜش حُطشم حُٔغظخذٓش ك٢ طق٤ْٔ حُؼوذحص ك٢ ٛزٙ حُزلاد ٝطظٌٕٞ ٖٓ فق ٖٓ حُطٞد ٤ِ٣

 (.3.4)َ ٝحكذ ًٔخ ٛٞ ٓز٤ٖ ك٢ حُؾٌ

 

 

 .ػمذاد انؼصت راد الاردبِ انٕازذ :(3.4)انشكم 
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 (Two way ribbed slab):ػمذاد انؼصت راد الاردبٍٍْ   3.5.1.2

٣ٝشحػ٠ ػ٘ذ  ,طؾزٚ حُغخروش ٖٓ ك٤غ حٌُٔٞٗخص ٌُٜٝ٘خ طخظِق ٖٓ ك٤غ ًٕٞ حُظغ٤ِق رخطـخ٤ٖٛ ٣ٝظْ طٞص٣غ حُلَٔ ك٢ ؿ٤ٔغ حلاطـخٛخص

 . (3.5) ًَٔخ ٣ظٜش ك٢ حُؾٌ ,حلاطـخ٤ٖٛ كغخد ٝصٜٗخ  هٞرظ٤ٖ ٝػقذ ك٢

 

 

 

 .ػمذاد انؼصت راد الاردبٍٍْ :(3.5) انشكم 

 

 

 

 One way solid slab):انؼمذاد انًصًزخ راد الاردبِ انٕازذ )  3.5.1.3

عدظخذحٜٓخ كد٢ ٝطدْ ح ,طغظخذّ ك٢ حُٔ٘خهن حُظ٢  طظؼشك ًؼ٤شح ُلأكٔخٍ حُل٤ش, ٝرُي طـ٘زخ  ُلدذٝع حٛظدضحص ٗظدشح ُِغدٔخًش حُٔ٘خلندش

 : (3.6)حُؾٌَ  ًٔخ ك٢حخش هخرن ك٢ ر٤ض حُذسؽ  سػوذ

  

 

 

 

 

 

 

 

 .انؼمذاد انًصًزخ راد الاردبِ انٕازذ  :(3.6)انشكم 
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 :( Two way solid slab)انؼمذاد انًصًزخ راد الاردبٍٍْ 3.5.1.4 

 

قدٔظش رحص حلاطـدخٙ حُٞحكدذ ٓوخٝٓظٜدخ, ٝػ٘دذ رُدي ٣دظْ طغظخذّ ك٢ كخٍ ًخٗض حلأكٔخٍ حُٔئػشس أًزش ٖٓ حُٔوذحس حُز١ طغظط٤غ حُؼوذس حُٔ

 حُِـٞء ا٠ُ طق٤ْٔ ٛزح حُ٘ٞع ٖٓ حُؼوذحص ٝ رُدي لأٜٗدخ طغدظط٤غ ٓوخٝٓدش حلأكٔدخٍ رؾدٌَ أًزدش ك٤دغ ٣دٞصع  حُظغ٤ِلخُشث٤غد٢ ك٤ٜدخ رخطـدخ٤ٖٛ

 .(3.7)ٓٞملٚ ك٢ حُؾٌَ 

 

 

 

 

 

 

 

 

 

 .الاردبٍٍْانؼمذاد انًصًزخ راد :(3.7) انشكم 

 

 

 

 

 :دغٕسان3.5.2 

ٓخل٤ش دحخَ  )ؿغٞس ٓغلٞسس  ,٢ٛٝ ػ٘خفش اٗؾخث٤ش أعخع٤ش ك٢ ٗوَ حلأكٔخٍ ٖٓ حلأػقخد دحخَ حُؼوذس ا٠ُ حلأػٔذس ,٢ٛٝ ٗٞػ٤ٖ

ر٤ٖ حلأػٔذس ك٢  حُٔخظِلٚ ٢ٛٝ حُظ٢ طزشص ػٖ حُؼوذس ٖٓ حلأعلَ, ٝٗظشح ُِٔغخكخص  "Dropped Beams"حُٔذلاسٝحُـغٞس  (حُؼوذحص

ٓغلٞسس غٞس عظٌٕٞ ؿ,كبٕ حُـغٞس حُظ٢ عٞف طغظخذّ ك٢ حُؼوذس  حُٞحهؼشٛزح حُٔؾشٝع ,كنلا  ػٖ حلأكٔخٍ  حُٔز٠٘ حُٔشحد طق٤ٔٔٚ ك٢

 .طوّٞ ر٘وَ أكٔخٍ حلأػقخد ا٤ُٜخ ٝأخشٟ ٓذلاس
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 .ٔ انًغسٕسح انًذلاحأشكبل اندغٕس  (3.8)انشكم 

 :الأػًذح  3.5.3 

ص ٝحُـغٞس ا٠ُ حلأعخعخص, ٝرزُي ك٢ٜ ػ٘قش اٗؾخث٢ مشٝس١ ُ٘وَ حلأكٔخٍ طؼظزش حلأػٔذس حُؼنٞ حُشث٤ظ ك٢ ٗوَ حلأكٔخٍ ٖٓ حُؼوذح

حُٔوطغ ٝهش٣وش ٓظ٘ٞػش ٖٓ ك٤غ  ٝ ٢ُٛزُي ٣ـذ طق٤ٜٔٔخ رل٤غ طٌٕٞ هخدسس ػ٠ِ كَٔ ٝطٞص٣غ حلأكٔخٍ حُٞحهؼش ػ٤ِٜخ , .ٝػزخص حُٔز٠٘

 .حُؼَٔ

 

 

 

 

 

 

 

 

 

 

 .زذ أشكبل الأػًذحأ :(3.9) انشكم 

 

 :(خذساٌ انمص) اندذساٌ انسبيهخ3.5.4 

٢ٛٝ ػ٘خفش اٗؾخث٤ش كخِٓش طوخّٝ حُوٟٞ حُؼٔٞد٣ش ٝحلأكو٤ش حُٞحهؼش ػ٤ِٜخ ٝطغظخذّ رؾٌَ أعخع٢ ُٔوخٝٓش حلأكٔخٍ حلأكو٤ش ٓؼَ هٟٞ 

ٝٛزٙ حُـذسحٕ طغِق رطزوظ٤ٖ ٖٓ حُلذ٣ذ كظ٠ طض٣ذ ٖٓ ًلخءطٜخ ػ٠ِ ٓوخٝٓش  (shear wall) حُش٣خف ٝحُضلاصٍ ٝطغ٠ٔ ؿذسحٕ حُوـ 

 .كو٤شحُوٟٞ حلأ
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ٝهذ طْ طلذ٣ذ حُـذسحٕ حُلخِٓش ك٢ حُٔز٠٘ ٝطٞص٣ؼٜخ حُٔز٠٘ , ٝطظٔؼَ حُـذسحٕ حُلخِٓش رـذسحٕ ر٤ض حُذسؽ, ٝؿذسحٕ حُٔقخػذ,  

ٝحُـذسحٕ حلأخشٟ حُظ٢ طزذأ ٖٓ أعخعخص حُٔز٠٘, ٝطؼَٔ ػ٠ِ طلَٔ حلأٝصحٕ حُشأع٤ش حُٔ٘وُٞش ا٤ُٜخ ًٔخ طؼَٔ ًـذسحٕ هـ طوخّٝ 

٣ظؼشك ُٜخ حُٔ٘ؾؤ, ٣ٝـذ طٞكشٛخ ك٢ حلاطـخ٤ٖٛ ٓغ ٓشحػخس إٔ طٌٕٞ حُٔغخكش ر٤ٖ ٓشًض حُٔوخٝٓش حُز١ طؾٌِٚ حُوٟٞ حلأكو٤ش حُظ٢ 

ٝحٕ طٌٕٞ ٛزٙ حُـذسحٕ ًخك٤ش ُٔ٘غ أٝ طو٤َِ طُٞذ ػضّٝ ح٢ُِ ٝآػخسٙ ػ٠ِ .ؿذسحٕ حُوـ ك٢ ًَ حطـخٙ ٝٓشًض حُؼوَ ُِٔز٠٘ أهَ ٓخ ٣ٌٖٔ 

 .ؿذسحٕ حُٔز٠٘ حُٔوخٝٓش ُِوٟٞ حلأكو٤ش 

 

 .خذاس انمص  :(3.10)انشكم 

 

 :الأعبعبد3.5.5 

رخُشؿْ ٖٓ إٔ حلأعخعخص ٢ٛ أٍٝ ٓخ ٣زذأ رظ٘ل٤زٛخ ػ٘ذ ر٘خء حُٔ٘ؾؤ, الا إٔ طق٤ٜٔٔخ ٣ظْ رؼذ حلإٗظٜخء ٖٓ طق٤ْٔ ًخكش حُؼ٘خفش 

 .حلإٗؾخث٤ش ك٢ حُٔز٠٘

 

 الأعبط انًُفشد  : (3.11) انشكم 

خ, كبٕ حلأكٔخٍ حُٞحهؼش ػ٠ِ حُؼوذس ط٘ظوَ ا٠ُ حُـغٞس ػْ ا٠ُ حلأػٔذس ٝأخ٤شح ا٠ُ حلأعخعخص ُٝٔؼشكش حلأٝصحٕ ٝحلأكٔخٍ حُٞحهؼش ػ٤ِٜ

ٝطٌٕٞ ٛزٙ حلأكٔخٍ ٢ٛ حلأكٔخٍ حُظق٤ٔ٤ٔش ُلأعخعخص, ٝ ر٘خءح ػ٠ِ حلأكٔخٍ حُٞحهؼش ػ٤ِٜخ ٝهز٤ؼش حُٔٞهغ ٣ظْ طلذ٣ذ ٗٞع حلأعخعخص ,

ظِلش ٝرُي طزؼخ ُوٞس طلَٔ حُظشرش ٝحلأكٔخٍ حُٞحهؼش ػ٠ِ ًَ أعخط ٝ ٗظشح ُٔخ حُٔغظخذٓش ,ٖٝٓ حُٔظٞهغ حعظخذحّ أعخعخص ٖٓ أٗٞحع ٓخ

 .٣ظخزٙ ٤ٌَٛ حُٔ٘ؾؤ ٖٓ ؽٌَ ٓظذسؽ ٤ُظلاءّ ٝهزٞؿشحك٤ش حلأسك
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 :الأدساج 3.5.6 

حمق ٝٝطْ حعظخذحٜٓخ ك٢ ٓؾشٝػ٘خ رؾٌَ , ػزخسس ػٖ ػ٘خفش ٓؼٔخس٣ش طغظخذّ ُلاٗظوخٍ حُشأع٢ ر٤ٖ حُٔغظ٣ٞخص حُٔخظِلش حُٔ٘خع٤ذ

 .ٓوطغ ػخّ ُِذسؽ٣ز٤ٖ  (3.12) ٝحُؾٌَ 

 

 

 

 

 

 

 

 

 

 

 .انذسج  :(3.12) انشكم 

 :مجخان 3.5.7 

ٓظش , ٢ٛٝ   40طظٌٕٞ ٖٓ هزوش ٝحكذس طغٔق رلشحؿخص طقَ ح٠ُ أهَ ٖٓ  ( steel dome)حُوزش حُٔغظخذٓش ك٢ حُٔؾشٝع ٢ٛ هزش كٞلار٣ش 

حُظ٢ طظ٤ٔض روٞطٜخ   Hollw structural system  (HSS)ٓلشؿش ٖٓ ٗٞع ٌٓٞٗش ٖٓ ٓخدط٤ٖ سث٤غ٤ظ٤ٖ : حُلٞلار حُقِذ رٝ ٓوخهغ 

ٝٓظخٗظٜخ ٝهذسطٜخ ػ٠ِ ٓوخٝٓش ح٢ُِ , ٝحُـطخء حُٔؼذ٢ٗ حُٔق٘ٞع ٖٓ ٓخدس حلأ٤ُّ٘ٔٞ حُخل٤ق ٝطْ حعظخذحّ هزش ٖٓ ٗٞع حُوزش رحص حلأػقخد 

Trimmed Ribbed Dome  ُظق٤ْٔ حُٔؼخ٢ُ رظٞك٤ش حُٞهض ٝحُـٜذ ٝحُٔخٍ ٝخلش ُغُٜٞش ط٘ل٤زٛخ ك٢ حُٔٞهغ ٝٗظشح ُظلو٤وٜخ ٓؼخ٢٣ ح

 (Rings) .  ٝكِوخص  (Ribs) حُٞصٕ ٝحُٔظٌٞٗش ٖٓ ػذد ٓظوخهغ ٖٓ حلأػقخد

ً٘ظخّ أعخع٢ ٣وّٞ ر٘وَ حلأكٔخٍ  (Frame)ػزخسس ػٖ ٓـٔٞػش ٖٓ حُؼ٘خفش طٔظذ ٖٓ سأط حُوزش ح٠ُ ٓغ٘ذٛخ ػ٠ِ ؽٌَ اهخس  Ribsٝحٍ

ٞد أٝ ؿغش أٝ ؿذحس ٝك٢ كخُظ٘خ ٛٞ ؿغش ٝحُلِوخص ػزخسس ػٖ ٓـٔٞػش ٖٓ حُؼ٘خفش حُذحػٔش ُلإهخس حُ٘خهَ ح٠ُ حُٔغ٘ذ ٝحُز١ هذ ٣ٌٕٞ ػٔ

رل٤غ طقزق ٓغظوشس   Bracing   َُRibs ٝطقزق رٔؼخرش   (pinned)ُِلَٔ ٢ٛٝ طٌٕٞ أكو٤ش طشطزو حسطزخه ٓظقِذ ٓغ حلإهخس 

stable . 

ٝصٜٗخ حُزحط٢ ٓغ ٝصٕ حُـطخء حُٔؼذ٢ٗ حلأ٤ُّ٘ٔٞ , ٝك٢ حُوزش حُٔغظخذٓش ك٢ حُٔؾشٝع طْ ٝطظؼشك حُوزش ُؼذس أكٔخٍ ٓؼَ حُش٣خف ٝحُؼِٞؽ ٝ

 % 60اٛٔخٍ حُؼِٞؽ ٗظشح  ٤َُِٔ حُز١ طـخٝص 
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 . نمجخا :(3.13) انشكم 

 

 

 

 :(Expansions Joints)فٕاصم انزًذد  3.6 
 

 : ٣ٌٖٔ طلذ٣ذ حُٔغخكش حُوقٟٞ ر٤ٖ كٞحفَ حُظٔذد ُِٔ٘ؾخص حُؼخد٣ش ًٔخ ٢ِ٣

 

  ٖٓ 40 ُك٢ حُٔ٘خهن حُٔؼظذُش ًٔخ ٛٞ حُلخٍ ك٢ كِغط٤ٖ  45 ٠ا ّ. 

  ٖٓ 30 ُك٢ حُٔ٘خهن حُلخسس  35 ٠ا ّ. 

  ٣ٌٖٔ ص٣خدس ٛزٙ حُٔغخكخص رؾشه حلأخز رؼ٤ٖ حلاػظزخس طؤػ٤ش ػٞحَٓ حلاٌٗٔخػ ٝ حُظٔذد ٝ حُضكق ٝ. 

 خز أـذ طو٤َِ حُٔغخكخص ر٤ٖ حُلٞحفَ ٝٝ ك٢ كخُش أػٔخٍ حُخشعخٗش حٌُظ٤ِش ًخُلٞحثو حلأعظ٘خد٣ش ٝ حلأعٞحس ٣

 .حلاكظ٤خهخص حُلاصٓش ُٔ٘غ طغشد ح٤ُٔخٙ ٖٓ خلاٍ كٞحفَ حُظٔذد 
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 .فٕاصم انزًذد ثبنًجُى  (3.14)انشكم 
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 انفصم انشاثغ

 

Structural Analysis and Design  

4 

 

4.1  Introduction. 

4.2  Factored Loads. 

4.3  Design for Museum 

4.3.1  Determination of thickness. 

4.3.2  Load Calculation. 

4.3.3  Design of Topping. 

4.3.4  Design of one way rib RB-2 

4.3.5  Design of Beam BG-8 

4.3.6  Design of one way solid slab   

4.3.7  Design of column C20 

4.3.8  Design of stair 

4.3.9  Design of basement wall 

4.3.10  Design of shear wall 

4.3.11  Design of isolated footing  

4.3.12  Design of combined footing 

4.3.13  Design of the steel dome   
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4.1 Introduction 

 

The project consists of several structural elements that will be designed according to the (ACI_318) 

code. In This Project, the following types of slabs are used:  

one –way ribbed slab , one –way solid slab .They would be analyzed and designed 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 .Then hand calculation would be made to 

find the required reinforcement area for selected members. 

 

 

4 .2  Factored Loads 

 

The factored loads on which the structural analysis and design is based for structural members, is 

determined as follows: 

 

qu = 1.2DL + 1.6L.L            , ACI – 318 - 11 

Where: 

DL: Dead Load. 

LL: Live Load. 

 

 

4.3  Design for museum 

4.3.1 Determination of thickness. 

Determination of Thickness for One Way Rib Slab: 

 

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

depends on the structure type and the intended use. 
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The overall depth must satisfy ACI Table (9.5.a):  

The maximum span for one –end continuous is L= 4.42 

 

    
 

    

    
        ACI-318-11 

 

The maximum span for two - end continuous is L= 4.3 m 

 

  
 

   

  
        

Take h = 32 cm.
 

Select 24 cm block + 8 cm topping = 32 cm 

 

 

4.3.2 Load Calculation. 

One - way ribbed slab. 

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

as follows: 

 

 

Figure (4.1) One way rib slab 

 

 

Calculation of the total dead load for one way rib slab is shown in the following table: 
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Table (4.1) Calculation of the total dead load for one way rib slab. 

 

 

Nominal Total Dead Load: 

D.L. total = 0.72 + 1.04 + 0.23 + 1.44 + 0.58+ 0.36 + 1.2+0.23 = 5.8 KN/m of rib 

L.L. total= 5 * 0.52= 2.6KN/m of rib  

 

 

 

 

 

Load Calculation Parts of Rib No. 

0. 72 KN/m 0.12*0.24*25  = Rib 1 

1.04 KN/m =0.08*0.52*25 Topping 2 

0.23  KN/m 0.02*0.52*22 = Plaster 3 

1.44  KN/m         0.24*0.4*15 = Block 4 

0.58  KN/m    0.07*0. 52*16= Sand Fill 5 

0.36KN/m   0.03*0. 52*23 = Tile 6 

1.2 KN/m 2.3*0.52 = Partitions  7 

0.23KN/m   0.02*0. 52*22 =   Mortar 8 

Sum=5.8KN/m 
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4.3.3 Design of Topping. 

Table (4.2) Calculation of the total dead load for Topping: 

 

 

 

 

 

 

 

 

 

 

 

Design of Topping for Ribbed Slab as a Plain Concrete Section :- 

 

qu = (1.2 * 6.55) + (1.6 * 5) 

       = 15.86KN/m 
 

 For a one meter strip qu = 15.86 KN/m    

 

Assume slab fixed at supported points (ribs): 

  

Mu =
12

* 2lqu
 

 

Mu =
12

4.0*86.15 2

= 0.21KN.m /m 

 

kN
lq

Vu u 172.3
2

4.086.15

2






  

                                                                  Figure (4.2) Topping of slab 

 

 Design of shear: 

 

MPa= 24cf = 420 MPa& fyUsed  

* Vc = N172.349801000
6

1
2475.0 kKN  

 

No shear reinforcement is required. 

 

 
 

 Calculation Parts of Topping No. 

2KN/m =0.08*1*25 Topping 1 

1.12  KN/m 0.07*1*16=   Sand Fill 2 

0.69KN/m 0.03*1*23 =   Tile 3 

0.44KN/m 0.02*1*22 =   Mortar 4 

2.3KN/m 1*2.3 = Partitions 5 

Sum =6.55KN/m 



 

43 
 

Design of Moment: 

 

mkNMn .19.210
6

80*1000
2442.0 6

2

 
 

 

..21.0.207.1

..207.119.2*55.0

mkNMumkNMn

mkNMn









 

 
No structural reinforcement is required.

 The strength of plain concrete section > loaded section. 

The plain concrete section is safe; however, minimum reinforcement for shrinkage and temperature to 

control the cracks should be used. 

 =0.0018                                                            , ACI-318-11 

As =  * b * h = 0.0018 * 1000 * 80 = 144 mm
2
/ m 

Use  8 @15 cm   

OkmmmAsmmmAs /144/1.335 2

min

2  

 

4.3.4 Design of rib2 BF  

 

 

R2-BF 
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Figure (4.3) Rib location in Basement floor slab. 

 

 

By using ATIR program we get the envelope moment and shear force diagram as the follows:- 

 

R2-BF 
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Figure (4.4) Geometry of rib R2-BF 

 

 

 

 

Figure (4.5) Loading of rib R2-BF (KN/m). 
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Figure (4.6) Moment and Shear Envelop for rib R2-BF 

 

4.3.4.1 Design of shear for rib BF-2:  

 

Categories for shear design: 

Vu = 22.1 KN 

Use Ф8 with two legs 

 d=320-20-10-16/2 =282 

1. Region I : 

VuVc 1.1 

d  b
6

'
1.1 Vc 1.1 w 

fc
 

282  120
6

24
75.01.1 Vc 1.1  
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= 22.8KN > Vu =22.1 KN 

No need shear reinforcement 

 Use Φ8, @ 40 cm  

 (2Legs). 

 

4.3.4.2 Design of Positive Moment: 

Effective Flange width ( 
Eb )  , ACI-318-11 

Eb  For T- section is: 

Eb  = 520 mm 

 

»Use Mu max positive for span 1 = 18.8 kN.m 

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

For   hf = 0.08 m 

~ Assume bar diameter Φ12 for main positive reinforcement. 

d = 320 – 20 – 10–8= 282 mm 

*Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   

= 0.9*0.85*24*0.52*0.08*(0.282-0.08/2)= 184.3 KN.m 

*Mn= 184.3 KN.m>> Mu = 18.8 KN.m 

The section will be designed as a rectangular section with 
Eb = 520mm 

A s min = ))((
)(4

dbw
fy

cf 
>=A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 

A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm  ~ control 

 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 5.0

)282)(520)(9.0(

10*8.18
2

6

2
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0012.0
420

5.0*6.20*2
11

6.20

1**2
11

1
































fy

knm

m
  

A s  = 0.0012 (520) (282) = 176 mm
2
> A s min  = 113 mm

2
 

 

# of bars = As / As bar = 176/113= 1.6       * Note  AΦ12= 113mm
2 

Select bottom bars   2Φ12 

Total As (provide) =226 mm
2
 > 176mm

2
 

 
* Check Strain for the magnitude of under strength factor Φ: 

 

Tension = Compression 

abffyA cs  '85.0  

mma

a

95.8

5202485.0420226




 

 

  
 

    
 

    

    
         

 

 

005.0077.0 s  

  Ok……. 

 

 

 
 

»Use Mu max positive for span 2 = 8.6  kN.m 

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

For   hf = 0.08 m 

~ Assume bar diameter Φ10 for main positive reinforcement. 

d = 320 – 20 – 10 – 8 = 282 mm 

Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   

= 0.9*0.85*24*0.52*0.08*(0.282-0.08/2)=184.83 KN.m 

Mn = 184.83 KN.m >> Mu = 8.6  KN.m 

The section will be designed as a rectangular section with Eb = 520mm 

A s min = ))((
)(4

dbw
fy

cf 
>= A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 
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A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm ~ control 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 23.0

)282)(520)(9.0(

10*6.8
2

6

2



  

00055.0
420

23.0*6.20*2
11

6.20

12
11

1
































fy

mkn

m
  

A s  = 0.00055 (520) (282) = 80 mm
2 

< A s min  = 113 mm
2
 

A s  = 113  mm
2
 

# of bars = As / As bar = 113  / 78.5  = 1.43              * Note  AΦ10 = 78.5  mm
2 

Select bottom bars   2Φ10 

Total As (provide)=157 mm
2
 >  113 mm

2
 

 
* Check Strain for the magnitude of under strength factor Φ: 

 

Tension = Compression 

abffyA cs  '85.0  

mma

a

26.6

5202485.0420157




 

 

  
 

    
 

    

    
        

 

 

005.011.0 s  

  Ok……. 

 

 

»Use Mu max positive for span 3 = 11.8 kN.m 

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

For   hf = 0.08 m 

~ Assume bar diameter Φ10 for main positive reinforcement. 
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d = 320 – 20 – 10 – 8 = 282 mm 

Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   

= 0.9*0.85*24*0.52*0.08*(0.247-0.08/2)=184.83 KN.m 

Mn = 184.83 KN.m >> Mu = 11.8 KN.m 

The section will be designed as a rectangular section with Eb = 520mm 

A s min = ))((
)(4

dbw
fy

cf 
>= A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 

A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm ~ control 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 32.0

)282)(520)(9.0(

10*8.11
2

6

2



  

000768.0
420

32.0*6.20*2
11

6.20

12
11

1
































fy

mkn

m
  

A s  = 0.000768 (520) (282) = 113  mm
2
 = A s min  = 113 mm

2
 

A s  = 113  mm
2
 

# of bars = As / As bar = 113  / 78.5  = 1.43              * Note  AΦ10 = 78.5  mm
2 

Select bottom bars   2Φ10 

Total As (provide)=157 mm
2
> 113  mm

2
 

 
* Check Strain for the magnitude of under strength factor Φ: 

 

Tension = Compression 

abffyA cs  '85.0  

mma

a

26.6

5202485.0420157
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005.011.0 s  

  Ok……. 

 

 

»Use Mu max positive for span 4 = 12.9  kN.m 

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

For   hf = 0.08 m 

~ Assume bar diameter Φ10 for main positive reinforcement. 

d = 320 – 20 – 10 – 8 = 282 mm 

Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   

= 0.9*0.85*24*0.52*0.08*(0.247-0.08/2)=184.83 KN.m 

Mn = 184.83 KN.m >> Mu = 12.9  KN.m 

The section will be designed as a rectangular section with Eb = 520mm 

A s min = ))((
)(4

dbw
fy

cf 
>= A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 

A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm ~ control 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 35.0

)282)(520)(9.0(

10*9.12
2

6

2



  

00084.0
420

35.0*6.20*2
11

6.20

12
11

1
































fy

mkn

m
  

A s  = 0.00084 (520) (282) = 123 mm
2 

> A s min  = 113 mm
2
 

A s  = 123  mm
2
 

# of bars = As / As bar = 123  / 78.5  = 1.37              * Note  AΦ10 = 78.5  mm
2 

Select bottom bars   2Φ10 

Total As (provide)=157 mm
2
> 123 mm

2
 

 
* Check Strain for the magnitude of under strength factor Φ: 
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Tension = Compression 

abffyA cs  '85.0  

mma

a

26.6

5202485.0420157




 

 

  
 

    
 

    

    
        

 

 

005.011.0 s  

  Ok……. 

 

4.3.4.3 Design of Max Negative Moment for (Rib): 

Mu = - 13.2 kN.m 

The maximum negative moment from spans with support (2) is  

Mn = 13.2 / 0.9 = 14.67 kN.m 

~ Assume bar diameter Φ12 for main negative reinforcement. 

d = 32. – 20 – 10–8= 282 mm 

The section will be designed as a rectangular section with bw= 120 mm 

A s min = ))((
)(4

dbw
fy

cf 
>=A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 

A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm  ~ control 

 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 54.1

)282)(120)(9.0(

10*2.13
2

6

2



  

00382.0
420

54.1*6.20*2
11

6.20

1**2
11

1
































fy

knm

m
  

A s  = 0.00382(120) (282) = 130 mm
2 

> A s min  = 113 mm
2
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# of bars = As / As bar = 130/113= 1.15       * Note  AΦ12= 113mm
2 

Select bottom bars   2Φ12 

Total As (provide) =226 mm
2
>130 mm

2
 

 
* Check Strain for the magnitude of under strength factor Φ: 

 

Tension = Compression 

abffyA cs  '85.0  

mma

a

77.38

1202485.0420226




 

 

  
 

    
 

     

    
          

 

 

005.00155.0 s  

  Ok……. 
 

Mu = - 8.3 kN.m 

The maximum negative moment from spans with support (3) is  

Mn = 8.2/ 0.9 = 9.2 kN.m 

~ Assume bar diameter Φ12 for main negative reinforcement. 

d = 320 – 20 – 10–8 = 282 mm 

The section will be designed as a rectangular section with wb = 120mm 

A s min = ))((
)(4

dbw
fy

cf 
>=A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 

A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm  ~ control 

 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 97.0

)282)(120)(9.0(

10*3.8
2

6

2
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0024.0
420

97.0*6.20*2
11

6.20

1**2
11

1
































fy

knm

m
  

A s  = 0.0024(120) (282) = 82 mm
2 

< A s min  = 113 mm
2
 

 

# of bars = As / As bar = 113 /113= 1        * Note  AΦ12= 113 mm
2 

Select bottom bars   2Φ12 

Total As (provide) =226  mm
2
> 113mm

2
 

 
* Check Strain for the magnitude of under strength factor Φ: 

 

Tension = Compression 

abffyA cs  '85.0  

mma

a

77.38

1202485.0420226




 

 

  
 

    
 

     

    
          

 

 

005.00155.0 s  

  Ok……. 
 

Mu = - 10.5 kN.m 

The maximum negative moment from spans with   support (4) is  

Mn = 10.5/ 0.9 = 11.67 kN.m 

~ Assume bar diameter Φ10 for main negative reinforcement. 

d = 320 – 20 – 10–8= 282 mm 

The section will be designed as a rectangular section with wb = 120mm 

A s min = ))((
)(4

dbw
fy

cf 
>=A s min = ))((

)(

4.1
dbw

fy
ACI-318 -05 

A s min = 2100)282)(120(
)420(4

24
mm  

A s min = 2113)282)(120(
420

4.1
mm  ~ control 

 



 

55 
 

'85.0 fc

fy
m  6.20

)24(85.0

420
  

Mpa
bd

Mu
Kn 22.1

)282)(120)(9.0(

10*5.10
2

6

2



  

00299.0
420

22.1*6.20*2
11

6.20

1**2
11

1
































fy

knm

m
  

A s  = 0.00299(120) (282) = 102 mm
2
 < A s min  = 113 mm

2
 

 

# of bars = As / As bar = 113/113= 1      * Note  AΦ12= 113 mm
2 

Select bottom bars   2Φ12 

Total As (provide) =226 mm
2 

> 113mm
2

 

 
* Check Strain for the magnitude of under strength factor Φ: 

 

Tension = Compression 

abffyA cs  '85.0  

mma

a

77.38

1202485.0420226




 

 

  
 

    
 

     

    
          

 

 

005.00155.0 s  

  Ok……. 
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Figure(4.7) reinforcement of rib R2-BF  

 

 

 

4.3.5  Design of Beam BG-8 
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Figure(4.8) Beam location in ground floor slab  

 

Load calculations for Beam:  

→ For span 2+3 for the beam : 

The distributed Dead and Live loads acting upon the Beam BG-8 can be defined from the support 

reactions of the rib RG-5. 

 

Figure(4.9)suppot reactions of the rib RG-5 (KN) 

 

 The support reaction (service) from Dead loads of Rib (RB-5) upon beam (BG-8) is (22.64). The 

distributed Dead load  from Rib ( RB-2 ) on Beam(BG-8): 

BG - 8 
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           =
     

    
            

 The support reaction (service) from Live loads of Rib (RG-5) upon beam (BG-8) is (12.39 KN). The 

distributed Live load  from Rib ( RB-5 ) on Beam ( BG-8): 

          = 
     

    
            

→ For span 1 for the beam : 

The distributed Dead and Live loads acting upon the Beam BG-8 can be defined from the support 

reactions of the rib RG-6. 

 

 

 
Figure(4.10)suppot reactions of the rib RG-6 (KN) 

 

 The support reaction (service) from Dead loads of Rib (RG-6) upon beam (BG-8) is (27.12). The 

distributed Dead load  from Rib ( RG-6 ) on Beam(BG-8): 

           =
     

    
            

 The support reaction (service) from Live loads of Rib (RB-2) upon beam (BG-8) is (13.34 KN). The 

distributed Live load  from Rib ( RG-6 ) on Beam ( BG-8): 

          = 
     

    
            

By using ATIR program we get the envelope moment and shear diagram as the follows:- 
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Figure (4.11) Geometry of Beam BG-8 

 

 

 

 

 
 

Figure (4.12) Loading of Beam-(KN/m). 

 

 

Figure (4.13) Moment and Shear envelop for Beam BG-8 
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Assume bar diameter Ф16 for main reinforcement. 

 Selected drop beam 

mmd

cmhcmb

362
2

16
1040420

42,80





 

4.3.5.1  Design of shear for Beam :  

 

ACI – 318 – Categories for shear design: 

Vu critical = 322.9 KN 

Vc = 
 

 
√        

Vc =  
 

 
√           

Vc= 236.45 KN. 

Φ Vc= 0.75*154.3 =177.34  KN 

177.34 KN < Vu max = 322.9 KN  

( shear reinforcement required ) 

        
 

  
√        

        
 

  
√           

             

        
 

 
     

        
 

 
         

                 

Case IV  minimum Shear reinforcement required .  

∅                    ∅     

0.75(236.45 + 96.53) =249.735 <  322.9 <3* 0.75*236.45 = 532.01 KN 

So, shear reinforcement is required. 

Use 4 leg Φ 10. 

Av =314.16 mm
2
. 

Vs = Vn – VC = 
     

    
 – 236.45 = 194.08 KN 
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Select 2 leg Φ10, @ 100 mm     (2 Legs) 

Select S=15 cm . 

X=399/100.36 = 4 cm  

        28 Φ10 / 15 cm 

      

4.3.5.2  Design  of Beam  of negative moment : 

 Mu =-325.4 KN.m at support (3). 

Mn= Mu/0.9 

      = 325.4/0.9 =361.5  KN.m 

~ Assume bar diameter Φ20 for main negative reinforcement. 

d = 420-40-10-10=360 mm 

 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Mpa
bd

Mn
Kn 48.3

)360)(800)(9.0(

10*4.325
2

6

2


 

 

A s min = 282.839)360)(800(
)420(4

24
mm  

A s min = 2960)360)(800(
420

4.1
mm ~ control 

 

00914.0
420

48.3*6.20*2
11

6.20

12
11

1
































fy

mkn

m


 

A s  = 0.00914 (800) (360) =2632.32 mm
2
> A s min  = 960 mm

2 

# of bars = As / As bar = 2632.32/314 = 8.38                 * Note  AΦ20 = 314 mm
2
 

Select bar 9 Φ 20 

Total As (provide) = 2826 mm
2
> 2632.32 mm

2 
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* Check strain for the magnitude of under strength factor Φ: 

Tension = Compression 

abffyA cs  '85.0
 

mma

a

7.67

8002485.042032.2632




 

  
 

    
 

    

    
        

 

005.001.0

01.0003.0
7.79

7.79360








s

s




 

  Ok……. 

*Check for bar distance: 

okmmmmS .....2565
8

20*9102402800





 
 

 

 

 Mu =-150.9 KN.m  at support (2). 

 

Mn= Mu/0.9 

      = 150.9/0.9  =167.67 KN.m 

 

~ Assume bar diameter Φ20 for main negative reinforcement. 

d = 420-40-10-10 = 360 mm 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Mpa
bd

Mn
Kn 61.1

)360)(800)(9.0(

10*9.150
2

6

2


 

 

A s min = 28.839)360)(800(
)420(4

24
mm  

A s min = 2960)360)(800(
420

4.1
mm ~ control 

 

004.0
420

61.1*6.20*2
11

6.20

12
11

1
































fy

mkn

m
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A s  = 0.004 (800) (360) =1152 mm
2
 > A s min  = 960 mm

2 

# of bars = As / As bar = 1152 /314 = 3.67                * Note  AΦ20 =314 mm
2
 

Select bar 5 Φ 20 

Total As (provide) = 1570 mm
2
>1152 mm

2 

* Check strain for the magnitude of under strength factor Φ: 

Tension = Compression 

abffyA cs  '85.0
 

mma

a

4.40

8002485.04201570




 

  
 

    
 

    

    
         

 

005.0019.0

019.0003.0
53.47

53.47360








s

s




 

  Ok……. 

*Check for bar distance: 

okmmmmS .....25150
4

205102402800



  

 

 

4.3.5.3  Design  of positive moment : 

 

*Take Mu = 333.5 KN.m   for span 3 . 

 

~ Assume bar diameter Φ20 for main positive reinforcement. 

d = 420-40-10-10=360 mm 

Check design case : 

*Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   

= 0.9*0.85*24*800*420*(360-420/2)= 925.34  KN.m 

*Mn= 925.34 KN.m>> Mu = 333.5 KN.m 

The section will be designed as a rectangular section : 

 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 
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Mpa
bd

Mn
Kn 57.3

)360)(800)(9.0(

10*5.333
2

6

2


 

 

A s min = 282.839)360)(800(
)420(4

24
mm  

A s min = 2960)360)(800(
420

4.1
mm ~ control 

  

0094.0
420

57.3*6.20*2
11

6.20

12
11

1
































fy

mkn

m


 

A s  = 0.0094 (800) (360) =2714.2 mm
2 

> A s min  = 960 mm
2 

# of bars = As / As bar = 2714.2 / 314 = 8.6                    * Note  AΦ20 = 314 mm
2
 

Select bar 10 Φ 20 

Total As (provide) = 3140  mm
2
> 2714.2 mm

2 

* Check strain for the magnitude of under strength factor Φ: 

Tension = Compression 

abffyA cs  '85.0
 

mma

a

8.80

8002485.04203140




 

  
 

    
 

    

    
          

 

005.0008.0

008.0003.0
07.95

07.95360








s

s




 

  Ok……. 

*Check for bar distance: 

okmmmmS .....2555.55
9

2010102402800





 

 

*Take Mu = 177.2 KN.m at span (1). 

Check design case : 

*Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   
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= 0.9*0.85*24*800*420*(360-420/2)= 925.34  KN.m 

*Mn= 925.34 KN.m>> Mu = 70.5 KN.m 

The section will be designed as a rectangular section : 

 

 

~ Assume bar diameter Φ16 for main positive reinforcement. 

d = 420-40-10-8 = 362 mm 

m = 
'*85.0 fc

fy
 = 

24*85.0

420
= 20.6 

Mpa
bd

Mn
Kn 87.1

)362)(800)(9.0(

10*2.177
2

6

2


 

 

A s min = 249.844)362)(800(
)420(4

24
mm  

A s min = 23.965)362)(800(
420

4.1
mm ~ control 

  

0047.0
420

87.1*6.20*2
11

6.20

12
11

1
































fy

mkn

m


 

A s  = 0.0047 (800) (362) =1361.12 mm
2
> A s min  = 965.3 mm

2 

# of bars = As / As bar = 1361.12/201 = 6.77                    * Note  AΦ16 = 201 mm
2
 

Select bar 8Φ 16 

Total As (provide) = 1608 mm
2
> 1361.12 mm

2 

* Check strain for the magnitude of under strength factor Φ: 

Tension = Compression 

abffyA cs  '85.0
 

mma

a

4.41

8002485.04201608
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005.0019.0

019.0003.0
7.48

7.48362








s

s




 

  Ok……. 

*Check for bar distance: 

okmmmmS .....257.81
7

168102402800





 

 

*Take Mu = 73.2 KN.m at span (2). 

Take Φ=16 

d=420-40-10-8 =362 

 

Check design case : 

*Mn =0.9*0.85* ƒc'*b*hf* (d- hf/2)   

= 0.9*0.85*24*800*420*(362-420/2)= 1439.4  KN.m 

*Mn= 937.68 KN.m>> Mu = 73.2 KN.m 

The section will be designed as a rectangular section with Eb = 1000 mm 

Mpa
bd

Mn
Kn 77.0

)362)(800)(9.0(

10*2.73
2

6

2
  

 

6.20
2485.0

420

85.0








cf

fy
m  

A s min = 249.844)362)(800(
)420(4

24
mm  

A s min = 23.965)362)(800(
420

4.1
mm ~ control 

  

ρ =
6.20

1
 (1 - 

420

)77.0)(6.20(2
1 ) = .0018 

As =ρ* b*d= 0.0018 (800) (362) = 541.35mm² <As min =965.3 mm²

 

# Of bars =  07.3
314

965.3


bar

req

As

As
                                     Note AФ16 = 201 mm² 

 

Select bars   4Φ16 
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Total As (provide) =804 
 

 

* Check strain for Φ: 

Tension = Compression 

 

mma

a

69.20

8002485.0420804




 

mmx

a
x

34.24
85.0

7.20

1






 

OKs

s

...........005.004.0

04.0003.0
34.24

34.24362











 

*Check for bar distance: 

okmmmmS .....25212
3

164102402800





 

 

 

 

2mm

abffyA cs  '85.0



 

68 
 

 

 
Figure (4.14) reinforcement for beam BG-8 

 

 

 

 

4.3.6 Design of one way solid slab   

 

 

 

 

 

Figure (4.15) Location of Solid slab in ground floor  
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Material :- 

concrete    B300                Fc' = 24 N/mm
2 
 

Reinforcement Steel         fy = 420 N/mm
2
 

 

 4.3.6.1 Minimum thickness (deflection requirements): 

For two end continuous slab : 

L=3.47 m 

    =
 

  
 

    

  
=0.144m 

Select  h=20 cm 

          
  

 
        

  

 
        

 

  4.3.6.2 Load calculation: 

for 1m  

 

D= 11.2 KN\m 

L= 5 KN\m 

 

Factored loads: 

qu = 1.2 D + 1.6 L = 1.2 *11.2 + 1.6 * 5 = 21.44 KN\m2 

 

4.3.6.3 Analysis: 

Now insert the load on Atir: 

Envelope moment/shear  diagram for solid slab : 
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Figure (4.16) Envelope moment/shear  diagram for solid slab 

 

Critical section at distance d =174 mm from the face of support. 

 

Au=Bu = 21.44* 4.54 / 2 =48.68 KN 

Max Vu= 48.68 cos18.5= 46.1 KN 

 

               

  

     
 

 
√              

 

 
 √                      

                              

 

The thickness of the slab is adequate enough  

No shear reinforcement is required. 

 

 4.3.6.4 Design of max positive moment 
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  = 
  

       
  = 

   

       
 = 20.6 

   = 
  

     = 
         

           
 = 1.042 MPa. 

ρ = 
 

 
   √  

      

  
   

   = 
 

    
(  √  

            

   
)= 0.00254 

→      = ρ × b ×d = 0.00254×1000×174 = 441.96  mm
2
. 

→      = ρ × b ×h = 0.0018×1000×200 = 360 mm
2
. 

→ Asreq = 441.96 mm
2 

> Asmin = 360  mm
2
 

  As = 441.96 mm
2
. 

Ф12with As = 113.1 mm² 

Number of Ф12 = 
     

    
 = 

      

     
 = 3.9 → no. bars = 5 bars 

Take 5Ф12 / m    or Ф12@200mm 

 

The step (s) is the smallest of  

1-S=3*h =3*200=600mm 

2- S=450 mm 

3- S=380(
   

  
             (

   

   
)                

But   S≤ 300*(
   

   
                  

S=200<              

 

Temperature and shrinkage : 

                           mm2 

Take 5Ф12/m     or  Ф12@200 mm 

 

1-S=5*h =5*200=1000mm 

2- S=450 mm     -control 

S= 200<                       
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Figure (4.17) Ceiling cover for ramp  

 

 

4.3.7 Design of column C20 
  

     MPa                                  

           

The Column is an interior one. 

DL = 826.4KN 

LL = 355.59KN 

Pu = 1.2DL+1.6LL 

Pu = 1.2(826.4)+1.6(355.59) 

Pu = 1560.624KN 

 

1- Check for slenderness:- 

    

 
       

  

  
     

*
  

  
  braced frame with      

K=1 for column in non-sway frames. 
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           Column is short  about x-axis  

    

  
 = 

      

       
 =32.33   22 Column is long about y-axis 

                                        

2- Calculate the minimum eccentricity     and the minimum moment      

     = (15+0.03h) = 15+0.03*700 = 36 mm  

           = 1560.624KN. 

    =   *     = 1560.624* 
  

    
 =56.18KN. 

3- Compute EI 

    
   

  
  

        

  
               

     
                

         
                

EI =
        √      

      
 

        √               

       
          

4- Determine the Euler buckling load,     

   
    

      
 

      

         
          

5- Calculate the moment magnifier factor      

          
  

  
                 

   = 
  

  
  

      

 
 

  
        

           

       

1.4        ……….ok 

The magnified eccentricity and moment: 
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 e =                            

                                   

 

6- Select column reinforcement 

We will use the tide column interaction diagrams 

  

 
 

      

   
        

Compute ratio   

  
    

 
 

                

   
       

 

∅  
  

 
  
  

 
             

       
            

        

 select reinforcement  

                              

  ∅              

  

  ∅  
     

Use 18∅                             ok 

Select 20∅   
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Figure (4.18): cross section in column C20 

 

*Design of ties 

Use ties ∅   with spacing of ties shall not exceed 

1) 48 times the tie diameter , 48               

2) 16 times the longitudinal bar diameter 16               ……….. control 

3) The lest dimension of  column =40 mm 

Use ties ∅  @ 200 mm 

1-Check for clear spacing between longitudinal bars 

Clear spacing =
                   

 
             

44.44           

 

4.3.8  Design of stair  

 

 

 Figure 4.19 : Stair plan  
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4.3.8.1 Determination of Thickness: 

Height = 4.5 m 

Rise = 4.5 / 23   =0.195 m 

Run = 27 cm 

Live Load on Stair (Landing & Flight) =5 KN /m
2
 (Horizontal projection) 

According Jordanian code. 

Minimum slab thickness for deflection is (for simply supported one way solid slab) 

      
 

  
  

   

  
         

Use h = 30 cm 

        (
    

   
)        (

    

  
)       

 
 

4.3.8.2 Design of Flight 2 : 

Load Calculations: 

Dead load: 

25cm flight :  25*0.25*1/cos 35.8 = 7.7KN/m 

3cm plaster:  22*0.03*1/cos 35.8=0.813 KN/m 

Horizontal mortar:  22*0.03*1=0.7KN/m 

Horizontal tiles:  23*0.04*1*(33/27) =1.124KN/m 

Vertical tiles:  23*.03*1*(19.5/27)=0.49KN/m 

Vertical mortar:  22*0.03*1*(19.5/27) = 0.216KN/m 

Triangle:  25*0.195*1/2=2.43KN/m 

∑D=13.79KN/m 

L=5*1=5KN/m 

Factored load: 

qu=1.2*D +1.6*L 
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qu=1.2*13.79 + 1.6*5 =24.55 KN/m 

 

Figure (4.20) : structural system of flight 2 

 

Au=Bu = 24.55* 2.1/2 =25.77 KN 

Max Vu= 25.77 cos 35.8 =20.9 KN 

Max Mu= 25.4 (0.4+
   

 
) – 24.55*

   

 
 *

   

   
 = 40 KN.m 

design of shear : 

Assume Ø14 for main reinforcement: 

         
  

 
        

           

∅        
 

 
 √                                  

The thickness is adequate enough. 

No shear reinforcement is required. 

design of moment : 
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ρ   
 

 
(   √   

      

  
)   

 

    
(   √   

            

   
)           

    ρ                               

                                       

                   

   
  

    ∅  
  

  

   
          

 

 
  

 

    
         

      ∅                              ∅         

Step ( ) is the Smallest of: 

1.                  

2.        

3.      (
   

  
)           (

   

 
 

 
     

)                        

                         

Temperature & Shrinkage reinforcement: 

                    

   
  

    ∅  
  

   

   
          

 

 
  

 

    
         

      ∅                           ∅         

Step ( ) is the Smallest of: 

1.                   

2.                
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4.3.8.3 Design of flight 1: 

Loads on landing: 

Dead load: 

25cm concrete   25*0.25*1=6.25 KN/m 

7cm  sand          16*0.07*1= 1.1 KN/m 

2cm mortar  22*0.02*1 = 0.4 KN/m 

3cm tiles      23*0.03*1 = 0.7 KN/m 

2cm plaster  22*0.02*1 = 0.4 KN/m 

∑D = 8.85 KN/m 

L = 5KN/m 

qu = 1.2*D +1.6*L +(Au or Bu from flight2) /1.0  

qu = 1.2*D +1.6*L +(Au or Bu from flight2) /1.0  

 

 

Figure (4.21) : structural system of flight 1 

 

 

Support reaction: 

∑MA=0 

40*1.3 *
   

 
  +  24.55 * 2.4 * (1.3 + 

    

 
 ) –Bu *4.28 =0 
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Bu = 49.12 KN 

∑MB=0 

24.55 * 1.89 * (0.4 + 
    

 
  ) + 40 * 1.3 * (2.9 + 

   

 
 ) –Au *4.28 =0 

Au = 57.7 KN 

 

Figure 4.22:shear diagram of flight 2 

 

Design of shear: 

Max Vu = 57.7 KN 

∅        
 

 
 √                                   

The thickness is adequate enough. 

No shear reinforcement is required. 

design of moment : 

Max    at zero shear force at distance X : 

X =0.86 m 

   = 46.7 * 2.64 – 20.84 * 
      

 
 = 71 KN.m 
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ρ   
 

 
(   √   

      

  
)   

 

    
(   √   

           

   
)        

    ρ                          

                                         

                            

   
  

    ∅  
  

   

   
          

 

 
  

 

   
        

      ∅                          

Step ( ) is the Smallest of: 

1.                  

2.        

3.      (
   

  
)           (

   

 
 

 
     

)                        

                        

Temperature & Shrinkage reinforcement: 

                    

   
  

    ∅  
  

   

   
          

 

 
  

 

    
         

      ∅                           ∅         

Step ( ) is the Smallest of: 

1.                   

2.                

                        

 

 NOTE :Design of flight 3 is the same as flight 1 . 
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4.3.9  Design of basement wall    

4.3.9.1  Load calculation: 

         fc         Fy        ϒs qall     φ 

24 MPa 420 MPa 18 KN/m
3
     200 KN/m

2
 30 

 

                      

                                 

   = 0.5 * 31.05 * 3.46 = 53.7165 KN 

 

 

 

 

Figure (4.23): Loads on Basement wall (BW1). 
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4.3.9.2  Support reaction: 

 

Figure (4.24): Envelope diagram of Basement Wall. 

MR B =0  

53.7165 * 3.46 /3 – B*3.46 = 0 

A= 26.56 KN 

MRA=0  

53.7165 * 3.46*2 /3 – A*3.46 = 0 

B= 44.46 KN 

Max V = 44.9KN 

Max M at V=0 

V=0 at Y= ?  

31.05/3.46 = P(Y) /Y 

P(Y) = 8.9739  

V=0 
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8.9739*Y*(Y/2)+5Y -8.9739*Y*(Y/2 ) =0 

Equation second degree ( general equation)  

Y=1.938 m          P(Y) = 17.39 

Max M = 26.55 * 1.938 – 0.5 * 5*1.938 * 1.938 – 17.39 * 1.938 * 1.938/6   = 31.1883 KN.m  

Pu=       is relative low 

Design as a slab with b=1m  

Vu =1.6*44.46=71.136 KN 

Mu= 1.6*31.188=49.9 KN.m 

 

4.3.9.3  Design of Shear: 

Let h=30cm 

d= 300-20-14 =266 mm 

Vu max =71.136 KN 

 
KN 71.136max Vu   162.89KN  266  1000

6

24
75.0 Vc  

NOTE : Vu is not measured at the critical section. 

 

4.3.9.4  Design of Bending Moment: 

*Tension  face: 

               

2db

Mn
kn


  

.7836.0
266*1000*9.0

10*9.49
2

6

MPakn 
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y

n

f

mk

m

2
11

1
 001903.0

420

7836.0*6.20*2
116.20 














  

As req = 001903.0 *100*26.6 = 5.06cm
2
/m 

A s min  = 0.0012 *100*30=3.6 cm
2
/m 

                              5.65 cm
2
/m 

*Vertical reinforcement of compression face :  

A s min  = As req /3 =9.96/3= 3.32 cm
2
/m 

                                    cm
2
/m 

                          : 

                s min                                     

               s req                    

                                           … in both sides. 

 

Figure (4.25) reinforcement for basement wall 
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NOTE: the structural system for this basement wall assumes as pin and roller supports, so must be 

connected with slab before put a backfill. 

 

4.3.10  Design of shear wall 

 

Figure (4-26) : Shear force and moment on the shear wall 

 

 

hw = 14 m , Lw = 8.6 m 

d   0.8* Lw = 0.8 *8.6 = 6.88 m … control  

d   0.8*hw  = 0.8 * 14 = 11.2 m  

Lw / 2 =8.6 /2 = 4.3 m …… control  

hw / 2  = 14/2 = 7 m 

 

 

 

 



 

87 
 

 Design horizontal reinforcement :  

     Vumax = 1279 KN  

 

 

 

 

 
KNV

dh

l

V

M

hl

N
cfl

cf
V

KNV

KNN

L

dNdbcf
V

controlKNV

db
cf

c

w

u

u

w

u
w

c

c

u

w

u
c

c

CV

213.9484
10

6880200

2

8600

1279

1000*3.6310

0.0248600

2

24

10

2

1

2

2

24.16850.0
4

688020024

0.0

44

)(499.11236880200
6

24

6

3

3

2

2

1

1































































































  

So thickness of wall is safe 

 Design for horizontal reinforcement :  

 

cV   = 1123.499 KN   is control 

 

Vs = 







 cV

Vu


  834.581499.1123

75.0

1279
 KN  

sh

Avh
= 20135.0

6880*420

1000*834.581

*











sh

Avh

dfy

Vs
 

min










sh

Avh
=0.002*200 = 0.4 

min










sh

Avh
> 

reqsh

Avh








 so  

min










sh

Avh
 is control  

Select Ф10  ( two layers ) 
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Avh  = 1.57 cm
2
 

cmsh
sh

25.394.0
100*57.1

  

 

 S = 392.5 mm  

Smax  ≤  Lw/5 =8600 /5 = 1720 mm 

           ≤ 450  mm        control  

           ≤  3 * h = 3*200= 600 mm 

Take s = 300 mm < s max 

 Design for Vertical reinforcement:-  

hsv
hS

A

l

h
Avv vh

w

w **0025.0
*

*5.25.00025.0
2 

























  

Avv  = 2 Ф 10  =  157 mm
2

     

51017.0200*0025.0
200*300

79*2
*

6.8

14
5.25.00025.0 




























sv

Avv
Avv  

Select Ф10  ( two layers ) 

 

cmsv
svsv

Avv
77.3051017.0

157
51017.0 


















 

Avv  = 2 Ф 10  =  157 mm
2

   

S=307.7 mm 

Smax  ≤  Lw/3 =8600 /3 = 2866.67 mm 

    ≤ 450mm    control   

    ≤  3 * h = 3*200= 600 mm  

Take s = 300 mm < s max 

    



 

89 
 

 

 Design of bending moment: 

Mu max  = 11810 KN.m 

Design of vertical reinforcement in boundary element to resist the moment . 

Asv=
s

Lw
Avv 2667.4500

300

8600
157 mm

 

056.0
)420667.4500/(20086002485.085.02

1

)*/(****85.02

1









Lw

Z

FyAshLwfcLw

Z


 



















Lw

Z
LwAsFyMuv 15.09.0   

mKNMuv .63.7109))2/056.0(1(*8600667.4500*5.0*420*9.0   

Muv =7109.63 KN.m < Mu = 11810 KN.m 

MuB  = Mu – Muv 

         =11810 – 7109.63 = 4700.37 KN.m 

X: for nutral axis 

)/(*600 hwh

Lw
X


  

0072.0*600

8600
  

=1990.74 mm  

C or LB : length of Bouundary element  

cm
X

LB 5.99
2
  

mXLB 1307.16.8*1.0     
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Where  x = 1.9907 m  

Select LB = 1.2 m 

)(

9.0/

LBlwfy

MuB
AsB


  

)12008600(420

9.0/1037.4700 6




  

 
238.1680 mm  

28038.16 cm  

9 Ф 16 with As = 18.09 2cm  > As req =16.8038 2cm  

 

4.3.11  Design of isolated footing (F15 )  

PD = 850 KN              PL = 150 KN         LL = 5 KN/m
2 

B 300  so  24 MPa 

Grade 420 MPa  

     Soil density = 18 KN/m3  

Allowable soil Pressure = 500 KN/m2 

        assume h =0.40 m   

service load = 850 + 150 = 1000 KN 

Factored load = 1.2PD + 1.6 PL = 1.2 * 850 + 1.6 * 150 = 1260  KN  

Footing weight =(25*0.40)   =10 KN/m
2 

Allowable soil Pressure net = 500 – (25*0.4 + 18*0.3 + 25*0.2 + 5  )  = 474. 6 KN/m
2 

    allow. net   

       1.4 * net   = 1.4 * 474.6 = 664.44 KN/m
2
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Figure (4.27): Loads on isolated footing . 

Area of Footing :  

    

     
 =2.107 m

2
     

 Let mbma 56.1
35.1

107.2
35.1   

Select b = 1.65 m  

Bearing of  soil pressure = 
    

         
 =565.656 m

2
     

 

4.3.11.1 Design against sliding :- 

Hori. Force = 0.0 ( not required to check) 

 

4.3.11.2 Design of reinforcement concrete :- 

 Check  for  one way shear :-  

Cover = 75 mm ,  Ф =12 mm , thickness = 400 mm 

 d= 400 – 75 – 12 = 313 mm  

KNVu 88.16135.1313.0
2

6.065.1
6.565 
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KNdbw
fc

Vc 75.258313135024
6

1
75.0

6

'
75.0   

cV > uV        OK 

uV   from the other side : 

KNVu 86.19765.1313.0
2

3.035.1
6.565 











  

KNdbw
fc

Vc 25.316313165024
6

1
75.0

6

'
75.0   

cV > uV        (safe ) 

 

 Check for two way shear action (punching) :- 

d= 313 mm  

Vu = Pu – Ru  

Ru = qu * ctitical area of punching . 

     = 565.65* (0.3 + 0.313 ) * ( 0.6 * 0.313) = 316.516 KN 

Vu = 1260 – 316.576 = 943.424 KN 

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

dbfV oc

c

c
















2

1
6

1
..

          

dbf
db

V oc

o

s
c












 2

/12

1
..




    

dbfV occ




3

1
.. 

                        

Where: 2
30

60

)(

)(


bWidthColumn

aLengthColumn
C  

ob
 = Perimeter of critical section taken at (d/2) from the loaded area 
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mmadadbo 3052)300313(2)600313(2)2(2)1(2   

s
 = 40     for interior column  

KNdbfV oc

c

C 96.1169313*3052*24*
2

2
1*

6

75.02
1

6

1
.. 
























           

KNdbf
b

d
V oc

o

s

C 85.1784313*3052*24*2
3052

313*40
*

12

75.0
2

*

12

1
.. 
























     

KNdbfV ocC 96.1169313*3052*24*
3

75.0

3

1
.. 


   

satisfiedKNVuKNVc

KNVu

ControlKNVC

........424.9439.1356.

424.943

....96.1169.











 

 Design of Bending Moment:- 

1-face of coloumn : 

Mu = 105.23 KN.m  

 
Mpa

db

Mn
Kn

mmd

884.0
3131350

109.0/23.105

*

3131275400

2

6

2









 

6.20
2485.0

420

'85.0





fc

Fy
m

 

0.002153)
420

884.06.202
11(

6.20

1

)
2

11(
1











fy

mKn

m
 

Let  Ф = 10 mm → reqAs = 9095 mm
2
 

2

min 97204000*1350*0018.0 mmAs      control  
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2

min

2 97209095 mmAsmmAsreq   

      Use Ф12 

cm
fs

cmhs

230752
280

380

1204033













  

230 cm  is control  

S= 450 mm  

Select  9Ф12  with As = 1017.87 mm
2 

2-in the other direction : 

mKN
wl

Mu .62.128
8

2

  

 
Mpa

db

Mn
Kn 884.0

3131350

109.0/23.105

* 2

6

2







 

6.20
2485.0

420

'85.0





fc

Fy
m

 

0.002153)
420

884.06.202
11(

6.20

1

)
2

11(
1











fy

mKn

m
 

21174.11 cmAs req   

2

min 88.11 cmAs   

minAs >  reqAs        so minAs  is control  

Select  11Ф 12  
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 Check for strain :- 

As * fy = 0.85 * cf
* b * a 

1111.74*420=0.85*24*1350*a 

a=16.95 mm. 

mm
a

x 94.19
85.01

95.16



. 

003.0
94.19313

94.19





s
  

005.0044.0 
s

  

  ∅ = 0.9 ….  OK. 

1- Design of Dowels :- 

 

Load Transfer In Footing :- 

No moment just compression force  

Dowels must be designed -load transfer 

We have cf  (column)=28Mpa greater than cf  (footing)=24Mpa 

)85.0(.
1

2
1

A

A
AcfbPn   

      A1 = 60 * 30 = 0.18 m
2
 

      A2 = 135* 135 = 1.82 m
2
 

218.3
18.0

82.1

1

2 
A

A
……………. 2

1

2 
A

A
 

okPuPn

KNbPn

...........12606.4773

6.4773)21802485.0(65.0.




 

 

     No Need For Dowels 

 

As,min = 0.005 * Ac =  0.005 * 600 * 300 = 900 mm2 

Use 18ø12, As,provided= 2034 mm
2
>As,required= 900 mm

2
…  Ok  
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2- Development Length In Footing  :- 

 
 

 

Tension Development Length In Footing :- 

 

        
 

  
 

  

 √  
 

      
      

  

   <  300mm                                                     

                         
  

 
             

     

 
          

      

  
 

       

  
                                                                                   

      

  
     

 

        
 

  
 

   

  √  
 

       

   
             less than 300mm 

select               

LdT available = 
            

 
 = 450 mm  

LdT available = 450 mm >            …….. OK 

 

In other direction: 

 

        
 

  
 

  

 √  
 

      
      

  

   <  300mm                                                     

                         
  

 
             

     

 
          

      

  
 

       

  
                                                                                   

      

  
     

 

        
 

  
 

   

  √  
 

       

   
             less than 300mm 

select               

LdT available = 
            

 
 = 450 mm  

LdT available = 450 mm >            …….. OK 
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Compression Development Length In Footing :- 

 

 

LdCreq= 
          

√  
< 0.043*Fy*dB  <200mm 

LdCreq= 
           

√  
 = 246.9 < 0.043*420*12 = 216.72  <200mm 

LdCreq= 246.9 mm 

Ldcavailable = 450 – 75 – 12 – 12 = 301 mm <LdCreq= 246.9 mm …….. Ok 

 

Lap Splice of Dowels In Column :- 

 

Lsc = 0.071 fydb = 0.071420 12 = 357.84 mm > 300 mm    

Select  Lsc = 500 mm 
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Figure (4.28): Reinforcement Detailing of The isolated Footing 

 

 

4.3.12  Design of combined footing 

PD = 360 KN              PL = 140 KN 

B 300 so 24 MPa 

Grade 420 MPa  

     Soil density = 18 KN/m3  

Allowable soil Pressure = 500 KN/m2 

        assume h =0.40 m           

service load = 360 + 140 = 500 KN 

Factored load = 1.2PD + 1.6 PL = 1.2 * 360 + 1.6 * 140 = 656  KN  

Allowable soil Pressure net = 500 – (25*0.4 + 18*0.3 + 25*0.2 + 5  )  = 474. 6 KN/m
2 
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Figure (4.29): Loads on combined  footing . 

 Design of  soil : 

MR=0.00 

2/1000
21

mKNPP
R

P 


    

      Uniform Pressure  

2107.2
6.474

1000
mArea   

2/65.349
1.16.2

1000
mKN

A

P



  

349.65 KN/m2 < q net allow = 474.6 KN/ m2 
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Bearing of soil pressure :  

 mKNmKN
A

P
/37.2292/65.349

1.16.2

2656 2 



  

 Design of Bending Moment:- 

1- Face of column : 

mkNMu .03.1762/65.0*8.1*92.462 2   

Mu = 176.03 KN.m  

 
Mpa

db

Mn
Kn

mmd

83.0
3631800

109.0/03.176

*

3631275450

2

6

2









 

6.20
2485.0

420

'85.0





fc

Fy
m

 

3-10 02.2)
420

83.06.202
11(

6.20

1

)
2

11(
1











fy

mKn

m

 

2-3 87.1319363180010  02.2 mmAsreq 
 

2

min 1458450*1800*0018.0 mmAs 
 

2

min

2 145887.1319 mmAsmmAsreq 
 

barsbarof 13
04.113

1458
# 

 

   Design of reinforcement concrete :- 

 

 Check  for  one way shear :-  

Cover = 75 mm ,  Ф =12 mm , thickness = 400 mm 
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 d= 400 – 75 – 12 = 313 mm  

Vu at distance d  ( critical section ) 

Vu max at critical section = Vu – ( BPre * b * d ) 

                                          =353.2 – ( 458.74 * 1.1* 313 )  

                                         =195.25 KN 

KNdbw
fc

Vc 83.210313110024
6

1
75.0

6

'
75.0   

cV > 
uV  at ctitical       OK 

 Check for two way shear action (punching) :- 

d= 313 mm  

Vu = Pu – Ru  

Vu = 656 – 458.74 * (0.813* 0.613 ) = 427.37 KN 

For circular : 2
2

/83.472
4

)313.04.0(
*74.458656 mKNVu 


  

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

dbfV oc

c

c
















2

1
6

1
..

          

dbf
db

V oc

o

s
c












 2

/12

1
..




    

dbfV occ




3

1
.. 

                        

Where: 667.1
30

50

)(

)(


bWidthColumn

aLengthColumn
C  

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

mmadadbo 2852)300313(2)500313(2)2(2)1(2   

s
 = 40              for interior column  
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KNdbfV oc

c

C 65.1202313*2852*24*
667.1

2
1*

6

75.02
1

6

1
.. 
























           

KNdbf
b

d
V oc

o

s

C 52.1746313*2852*24*2
2852

313*40
*

12

75.0
2

*

12

1
.. 
























     

KNdbfV ocC 3.1093313*2852*24*
3

75.0

3

1
.. 


  

satisfiedKNVuKNVc

KNVu

ControlKNVC

........83.4723.1093.

83.472

....3.1093.











 

 Design of Bending Moment:- 

  0.0V  

=656 – 504.61* y = 0.0   → y = 1.3 at middle  

Assume with clock direction positive and negative  movement : 

M –ve = -656*0.7 + 504.61* 1.3*1.3 /2 = 32.2 KN.m  

M +ve = 504.61* 0.45 =227.07 KN.m  

Design as a rectangular section : 

* for negative moment : 

 
Mpa

db

Mn
Kn

mmd

338.0
3131100

109.0/2.32

*

3131275400

2

6

2









 

6.20
2485.0

420

'85.0





fc

Fy
m  

0.000812)
420

338.06.202
11(

6.20

1

)
2

11(
1











fy

mKn

m
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257.27931311000.000812 mmAsreq   

2

min 792400*1100*0018.0 mmAs   

2

min

2 79257.279 mmAsmmAsreq   

minAs  = 720 2mm   is controlled  

barsbarof 006.7
04.113

792
#    

Select 8  12 / 1m  

 Check for strain :- 

As * fy = 0.85 * cf
* b * a 

1244.07*420=0.85*24*1100*a 

a=23.28 mm. 

mm
a

x 39.27
85.01

28.23



. 

003.0
39.27313

39.27





s
  

005.0047.0 
s

  

  ∅ = 0.9 ….  OK. 

 

*for positive moment :  

 
Mpa

db

Mn
Kn

mmd

341.2
3131100

109.0/07.227

*

3131275400

2

6

2









 

6.20
2485.0

420

'85.0





fc

Fy
m  
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0.005937)
420

341.26.202
11(

6.20

1

)
2

11(
1











fy

mKn

m
 

21.204431311000.005937 mmAsreq   

2

min 792400*1100*0018.0 mmAs   

minAs  = 792 2mm   is controlled  

barsbarof 03.8
47.254

1.2044
#    

Select 9  18 / 1m  

 Check for strain :- 

As * fy = 0.85 * cf
* b * a 

2044.1*420=0.85*24*1100*a 

a=38.25 mm. 

mm
a

x 01.45
85.01

25.38



. 

003.0
01.45313

01.45





s
  

005.0017.0 
s

  

  ∅ = 0.9 ….  OK. 

 

Lateral Reinforcement : 

VuVc .  

Mu = 95.4179 KN.m 
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Mpa

db

Mn
Kn

mmd

4162.0
3132600

109.0/4179.95

*

3131275400

2

6

2









 

6.20
2485.0

420

'85.0





fc

Fy
m  

0.001001)
420

4162.06.202
11(

6.20

1

)
2

11(
1











fy

mKn

m
 

2614.81431326000.001001 mmAsreq   

2

min 1872400*2600*0018.0 mmAs   

287.814 mmAsreq   is controlled 

barsbarof 59.2
16.314

87.814
#    

Select 10  20 / 1m 

 Check for strain :- 

As * fy = 0.85 * cf
* b * a 

814.87*420=0.85*24*1100*a 

a=15.25 mm. 

mm
a

x 943.17
85.01

25.15



. 

003.0
943.17313

943.17





s
  

005.0049.0 
s

  

  ∅ = 0.9 ….  OK. 
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 4.3.13  Design of the steel dome 

Snow load neglected  because the slope  greater  than 60%  so  

ss CSS  0
 

Where : 

0S = Basic value of snow load 

sC = Reduction factor based on slope  

sC = 0.00  so  sS  = 0.00  for slope > 60%  

Design wind pressure : 

For roof  R =10 m  

ICqCqP e   

q=16.4 * 0.0474 = 0.68556 KN / m2 

eC  at:     
m255.11

2

)14.423.14(14.4




 

815.0
14.919.12

14.9255.11

76.084.0

76.0










e

e C
C

 

12

12

12

076.17

12*10

12*23.14

12
)( 

Rise
inwardpressureCq  

qC  = 0.7 ( inward) 

qC =0.7 (outward) 

Pressure  P1 = -0.44816 

Suction  P2 = 0.44816 
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By using SAP 2000 soft ware   

The resulting section of the analysis and design of the SAP 2000 is : 

For frame   HSS 6*6*(5/8)       (tube) 

For struts   HSS (5/4)* (5/4)* (1/8)  (tube) 

And we use weld connection type fillet weld  

a = 6/16 inch between strut and frame  

the substrate is curve beam  

The dome was connected  by composite connection  and using  bolts   

slab with dimensions 8*8*(7/8) and fillet weld (a=9/16) 

as shown : 

 

Figure (4.30): Dome Elevation  
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Figure (4.31): The resulting section of the analysis and design  
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 انفصم انخبيظ

 

 انُزبئح ٔانزٕصٍبد

 5 

 

  

 .يمذيخ  5.1 

 .انُزبئح    5.2

 .انزٕصٍبد   5.3 
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 : خانًمذي  5.1 

رؼدذ دسحعدش ؿ٤ٔدغ حُٔظطِزدخص طدْ حػدذحد حُٔخططدخص  ,ك٢ ٛزح حُٔؾشٝع  طْ حُلقٍٞ ػ٠ِ ٓخططخص ٓؼٔخس٣ش طلظودذ حُد٠ حٌُؼ٤دش ٓدٖ حلآدٞس

 .حُٔؼٔخس٣ش ٝحُٔخططخص حلإٗؾخث٤ش حُؾخِٓش   

 .خطٞحص حُظق٤ْٔ حُٔؼٔخس٣ش ٝحلاٗؾخث٤ش ُِٔز٣ٝ٠٘وذّ ٛزح حُظوش٣ش ؽشكخ ُـ٤ٔغ      

 

 

 :انُزبئح 5.2  

٣ـدذ ػِد٠ ًدَ هخُدذ أٝ ٓقدْٔ اٗؾدخث٢ إٔ ٣ٌدٕٞ هدخدسح  ػِد٠ حُظقد٤ْٔ رؾدٌَ ٣دذ١ٝ كظد٠ ٣غدظط٤غ حٓدظلاى حُخزدشس ٝحُٔؼشكدش كد٢  1.

  .حعظخذحّ حُزشحٓؾ حُظق٤ٔ٤ٔش حُٔلٞعزش

َ حُطز٤ؼ٤دش حُٔل٤طدش ردخُٔز٠٘ ٝهز٤ؼدش حُٔٞهدغ ٝطدؤػ٤ش حُودٟٞ حُطز٤ؼ٤دش ػِد٠ ٖٓ حُؼٞحٓدَ حُظد٢ ٣ـدذ أخدزٛخ رؼد٤ٖ حلاػظزدخس, حُؼٞحٓد 2 .

 .حُٔٞهغ

ٖٓ أْٛ خطٞحص حُظق٤ْٔ حلإٗؾخث٢, ٤ًل٤ش حُشرو ر٤ٖ حُؼ٘خفش حلإٗؾخث٤ش حُٔخظِلش ٖٓ خلاٍ حُ٘ظشس حُؾ٤ُٞٔش ُِٔز٠٘, ٖٝٓ ػْ طـضثدش  3.

  .ز حُظشٝف حُٔل٤طش رخُٔز٠٘ رؼ٤ٖ حلاػظزخسٛزٙ حُؼ٘خفش ُظق٤ٜٔٔخ رؾٌَ ٓ٘لشد ٝٓؼشكش ٤ًل٤ش حُظق٤ْٔ, ٓغ أخ

ًٔدخ طدْ حعدظخذحّ ٗظدخّ   .ك٢ حؿِذ حُؼوذحص ٗظشح  ُطز٤ؼش ٝؽٌَ حُٔ٘ؾدؤ (One-Way Ribbed Slab)ُوذ طْ حعظخذحّ ٗظخّ ػوذحص  4.

 . ( Solid Slab )حُؼوذحص حُٔقٔظش 

 :رشحٓؾ حُلخعٞد حُٔغظخذٓش         5.

 :حعظخذٜٓخ ك٢ ٛزح حُٔؾشٝع ٢ٛٝٛ٘خى ػذس رشحٓؾ كخعٞد ع٤ظْ       

a)  AUTOCAD 2010/2007رُي ُؼَٔ حُشعٞٓخص حُٔلقِش ُِؼ٘خفش حلإٗؾخث٤ش ٝ. 

b)  ATIRُِظق٤ْٔ ٝحُظل٤َِ حلإٗؾخث٢ ُِؼ٘خفش حلإٗؾخث٤ش. 

c) (Office XP)  طْ حعظخذحٓٚ ك٢ أؿضحء ٓخظِلش ٖٓ حُٔؾشٝع ٓؼَ حٌُظخرش حُ٘قٞؿ ٝحُظ٘غ٤ن ٝاخشحؽ حُٔؾشٝع. 

d) ETABS ٤ِق حُـذسحٕ حُلخِٓشُظق٤ْٔ ٝطغ  Shear Wall 

e) Safe  ُظق٤ْٔ حُؼوذحص حُٔقٔظش ٝحلأػقخد ٝحلأعخعخص حُٔ٘لقِش. 

f)  ٍرشٗخٓؾ ح Sapُوزش ُٝظق٤ْٔ حTruss  . 

 .حلأكٔخٍ حُل٤ش حُٔغظخذٓش ك٢ ٛزح حُٔؾشٝع ًخٗض ٖٓ ًٞد حلأكٔخٍ حلأسد٢ٗ 6. 

ع٢ حُظ٢ ٣وّٞ ٖٓ خلاُٜخ رظـدخٝص أ٣دش ٓؾدٌِش ٌٓٔدٖ إٔ طؼظشمدٚ ٖٓ حُقلخص حُظ٢ ٣ـذ إٔ ٣ظقق رٜخ حُٔقْٔ, فلش حُلظ حُٜ٘ذ 7. 

 .ك٢ حُٔؾشٝع ٝرؾٌَ ٓو٘غ ٝٓذسٝط
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ُوذ ًخٕ ُٜزح حُٔؾشٝع دٝس ًز٤ش ك٢ طٞع٤غ ٝطؼ٤ٔن كٜٔ٘خ ُطز٤ؼش حُٔؾخس٣غ حلإٗؾخث٤ش رٌَ ٓخ ك٤ٜخ ٖٓ طلخف٤َ ٝطلخ٤َُ   

ش ـ إٔ ٗوذّ ٓـٔٞػش ٖٓ حُظٞف٤خص, ٗؤَٓ رؤٕ طؼٞد رخُلخثذس ٝحُ٘قق ُٖٔ ٣خطو لاخظ٤خس ك٤غ ٗٞد ٛ٘خ ـ ٖٓ خلاٍ ٛزٙ حُظـشر .ٝطقخ٤ْٓ

 .ٗؾخث٢إٓؾخس٣غ رحص هخرغ 

 .كل٢ حُزذح٣ش, ٣ـذ إٔ ٣ظْ ط٘غ٤ن ٝطـ٤ٜض ًخكش حُٔخططخص حُٔؼٔخس٣ش, رل٤غ ٣ظْ اخظ٤خس ٓٞحد حُز٘خء ٓغ طلذ٣ذ حُ٘ظخّ حلإٗؾخث٢ ُِٔز٠٘   

ش ٓؼِٞٓخص ؽخِٓش ػٖ حُٔٞهغ ٝطشرظٚ ٝهٞس طلَٔ طشرش حُٔٞهغ, ٖٓ خلاٍ طوش٣ش ؿ٤ٞطو٢٘ خخؿ رظِي ٝلارذ ك٢ ٛزٙ حُٔشكِش ٖٓ طٞك

٣ٝلخٍٝ حُٜٔ٘ذط  .حُٔ٘طوش, رؼذ رُي ٣ظْ طلذ٣ذ ٓٞحهغ حُـذسحٕ حُلخِٓش ٝحلأػٔذس رخُظٞحكن ٝحُظ٘غ٤ن حُظخّ ٓغ حُلش٣ن حُٜ٘ذع٢ حُٔؼٔخس١

ٌٖٓٔ ٖٓ حُـذسحٕ حُخشعخ٤ٗش حُٔغِلش, رل٤غ طٌٕٞ ٓٞصػش رؾٌَ ٓ٘ظظْ أٝ ؽزٚ ٓ٘ظظْ حلإٗؾخث٢ ك٢ ٛزٙ حُٔشكِش حُلقٍٞ ػ٠ِ أًزش هذس 

 .ك٢ ًخكش أٗلخء حُٔز٠٘؛ ٤ُظْ حعظخذحٜٓخ ك٤ٔخ رؼذ ك٢ ٓوخٝٓش أكٔخٍ حُضلاصٍ ٝؿ٤شٛخ ٖٓ حُوٟٞ حلأكو٤ش
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