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   يُتظش محمد ػًشٔ                             ػجذانمبدسٚبعش عهًٛبٌ
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 الإهذاء

 
 

 

 َٓذ٘ ْزا انؼًم انًتٕاضغ إنٗ 

 

 

 الأو انحُـَٕخ انتٙ عٓشد انهٛبنٙ ٔانٗ الأة انغـبنٙ

 

 إنٗ كم يٍ عبْى فٙ أَدبص ْزا انًششٔع, خبيؼخ ثٕنٛتكُك فهغطٍٛ,

 ٔانًؼًبسٚخ. شح انُٓذعخ انًذَٛخدائ

 

 إنٗ انشًٕع انتٙ تحتشق كٙ تءٙء نُب انذسة, أعبتزتُب الأفبضم    

 َبفض َبطش انذٍٚ .إنٗ انذكتٕس انفبضم 

 

 إنٗ يٍ ْى أكشو يُب خًٛؼب, انشٓذاء انزٍٚ ضحٕا ثحٛبتٓى يٍ اخم انٕطٍ

 يٍ اخم انٕطٍ إنٗ الأحشاس خهف انمءجبٌ, الأعشٖ انجٕاعم انزٍٚ ضحٕا ثحشٚتٓى

 

 إنٗ سفبق انذسة ٔالأطذلبء, انزٍٚ تبثؼٕا ْزا انًششٔع خطٕح ثخطٕح

 

 

 
 فريق انعمم
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 تمشٚش يششٔع انتخشج 
 

 في مذيىة دورانمستشفى  انتصميم الإوشائي
  

 

 

 فشٚك انؼًم

 يُتظش محمد ػًشٔ                               ػجذانمبدس ٚبعش عهًٛبٌ

 
 

  

 انًششف

 َبطش انذٍٚ ضفَبد. 
 

 

 

 

 يمذو إنٗ دائشح انُٓذعخ انًذَٛخ ٔانًؼًبسٚخ فٙ كهٛخ انُٓذعخ ٔانتكُٕنٕخٛب 

 خبيؼخ ثٕنٛتٛكُك فهغطٍٛ

 

 

 نهٕفبء ثدضء يٍ يتطهجبد انحظٕل ػهٗ 

 ًجبَٙاندسخخ انجكبنٕسٕٚط فٙ انُٓذعخ تخظض ُْذعخ 

 

 

 

 

 

 

 

 

 

 

 خبيؼخ ثٕنٛتٛكُك فهغطٍٛ
 فهغطٍٛ –انخهٛم 

 

 0213 – أٚبس
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 انشكر وانتقذير

 

 إٌ انشكش ٔانًُخ لا تهٛك إلا نٕاْت انؼمٕل ٔ يُٛش انذسٔة لله ػض ٔخم .      

 

 ٚتمذو فشٚك انؼًم ثبنشكش اندضٚم ٔانؼًٛك نكم يٍ:كًب ٔ  

 

 

ثٛتُب انثبَٙ خبيؼخ ثٕنٛتٛكُك فهغطٍٛ انًٕلشح, ٔكهٛخ انُٓذعخ ٔانتكُٕنٕخٛب, 

خ ثكبفخ طبلًٓب انؼبيم ػهٗ تخشٚح أخٛبل ٔدائشح انُٓذعخ انًذَٛخ ٔانًؼًبسٚ

 انغذ.

 

ٔانز٘  َبفز َبطش انذٍٚاندبيؼخ َٔخض ثبنزكش انذكتٕس فٙ خًٛغ الأعبتزح 

 ثزل كم خٓذ يغتطبع نهخشٔج ثٓزا انؼًم ثبنشكم انلائك.

 

 نًكتجخ اندبيؼخ ٔانمبئًٍٛ ػهٛٓب نتؼبَٔٓى انكبيم ٔيغبػذتٓى.

 

 

 نٕ كبٌ ثغٛطب.نكم يٍ لذو ٚذ انًغبػذح ثأ٘ شٙء ٔ

 

 

         

 فريق انعمم
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 خلاطخ انًششٔع
 

 
 

 في مذيىة دورانمستشفى انتصميم الإوشائي 
  

 

 فشٚك انؼًم

 يُتظش محمد ػًشٔ                           ػجذانمبدس ٚبعش عهًٛبٌ

 
 

    3102  -فهسطيه   بىنيتكىكجامعة 

 
 انًششف

 َبطش انذٍٚضَبفد. 

 

 

 

 فٙ يذُٚخ دٔسا.نًغتشفٗ شٔع فٙ ػًم انتظًٛى الإَشبئٙ انكبيم تتهخض فكشح انًش

 

 

طٕاثتك ٔطتبثك انتغتٕٚخ الاسضتٛخ  3ْٕ يغتشفٗ فٙ يذُٚخ دٔسا ٚتكٌٕ يتٍ  ٔانًششٔع

و 7022ثًغتبحخ كهٛتتخ تمتتبسة 
0 

 انتتذكبتشح. ٔٚحتتتٕٖ انًجُتتٗ غتتشف انًشضتتٗ ٔانختتذيبد ٔغتتشف 

خ انلاصيخ نهًغتشفٗ, ٔٚحتٕٖ ػهٗ يذخم ٔانخذيبد انظحٛخ انًختهف الإداسحٔانًًشضٍٛ ٔألغبو 

 نهطٕاسئ ٔيٕلف خبص نهغٛبساد .

 

 

إَشبئٛب" ثبػتًتبد أحًتبل انكتٕد الأسدَتٙ ٔاػتًتبد انكتٕد  "تى تظًًّٛعٕف ْٚٔزا انًجُٗ 

الأيشٚكٙ فٙ تظًٛى انخشعبَخ، حٛث ٚحتٕ٘ انًشتشٔع ػهتٗ انتحهٛتم الإَشتبئٙ نؼُبطتش انًجُتٗ 

  ."د الإَشبئٛخ انلاصيخ نتُفٛز انًجُٗٔٚحٕ٘ أٚءب" انًخططب ،ٔتظًًٛٓب
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The purpose of  this project is the structural design of  Hospital  in 

Dour City . 

The structural design of the building will be carried out according                     

to the Jordanian code and to the ACI-318-code. 

 

          The structural design composed of analysis and design of the 

several structural members and all of the plans needed to complete the 

construction. 
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  List of Abbreviations  
 

 a    =   depth of equivalent rectangular stress block, cm. 

 
ba   = depth of equivalent rectangular stress block at balanced condition, cm. 

 
maxa =  depth of equivalent rectangular stress block at maximum ratio of 

tension – reinforcement , cm 

 cA  = area of concrete section resisting shear transfer. 

 gA  = Gross area of section. 

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

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

 SA  = area of tension reinforcement ,cm
2
 

 SA'  = area of reinforcement at compression side , cm
2
 

 b   = width of beam in rectangular beam section , cm 

 eb  = effective width of flange in T-section beam, cm. 

 wb  = width of web for T-section beam, cm. 

 cC  = compression force in equivalent concrete block. 

 sC  = compression force in compression reinforcement. 

 d  = distance from extreme compression fiber to centroid of tension – side 

reinforcement. 

 'd  = distance from extreme compression fiber to centroid of compression-

side reinforcement. 

 sE  = modulus of elasticity of reinforcement ,MPa 

 cf '  = specified compressive strength of concrete. 

 yf  = specified tensile strength of reinforcement. 

 nM = nominal bending moment. 

 uM = factored (ultimate) bending moment. 

 uR  = coefficient of resistance. 

 t    = slab thickness in T-section beam, cm. 

 1  = factor as defined by ACI 10.2.7.3. 

 s'  = strain in compression – side reinforcement. 

 y  = yield strain of reinforcement. 

   = ratio of tension reinforcement. 

 b  = ratio of tension reinforcement at balanced condition. 

 f  = ratio of reinforcement equivalent to compression force in slab of T- 

section beam. 

 max  = maximum ratio of tension reinforcement permitted by ACI 10.3.3. 
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 min  = minimum ratio of tension reinforcement permitted by ACI 10.5.1. 

 dreq '  = required ratio of tension reinforcement. 

   = strength reduction factor. 

 DL  = dead load. 

 h   = overall thickness of member. 

 I   = moment of inertia of section resisting externally applied factored loads. 

 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 Load. 

 Ld  = development length. 

 Lw  = length of wall. 

 M  = bending moment. 

 Pn  = nominal axial load. 

 Pu  = factored axial load. 

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

 CV   = nominal shear strength provided by concrete. 

 nV  = nominal shear stress. 

 SV  = nominal shear strength provided by shear reinforcement. 

 uV  = factored shear force at section. 

 cW  = weight of concrete .(Kg/m
3
) 

 W   = width of beam of rip. 

 uW  = factored load per unit area. 

 d   = flexural depth of the beam, cm. 

 L   = beam clear span, from support face to other support face. 

 N  = number of stirrups required within a given segment of the beam. 

 1N  = number of legs for each stirrup. 

 sbV  = nominal shear strength provided by shear reinforcement at the section 

where Vs is the max permitted by ACI 11.12.1. Locating of this section is 

needed to define which maximums provisions applies. 

 dsreqV '  = required nominal shear strength provided by shear reinforcement. 

 udV    = factor shear force at distance d from the face of the support. 

 uV dreq '  = factored shear force at the mid- span of the beam, will not be zero if 

the beam is partially loaded with superimposed loads. 

 maxnV  = reduced shear strength of the beam section located a long the beam 

span where minimum shear reinforcement is required in accordance with. 



 xxi 

 
bX  = the distance along the beam at which 

sbV occurs. For any beam section 

within the distance bX  , sbV  is based on  11.5.4.3 , other wise is based on 

11.5.4.1, 

 maxX  = distance from the face of the support along the beam span after which 

stirrups shall be placed with the maximum spacing per. 11.5.4.1 and 11.5.4.3 

 cE  = modulus of elasticity of concrete ,MPa , see 8.5.1 

 EI  = flexural stiffness of compression number. 

 
sf   = calculated stress in reinforcement at service load, MPa. 

 gI   = moment of inertia of gross concrete sectional about centroidal axis , 

neglecting reinforcement , mm
4
 

 seI  = moment of inertia of reinforcement about centroidal axis of member 

cross section ,mm
4
 

 k  = effective length factor for compression member. 

 1M  = smaller factor end moment on a compression member .positive if 

member is bent in single curvature, negative if bent in double curvature mm-

n. 

 2M = larger factored end moment on compression member ,always 

positive , mm-2 

 bP   = nominal axial load strength at balanced strain condition. See 10.3.2, N. 

 cP   = critical load, see Eq.(10-10),N. 

 nP   = nominal axial load strength at given eccentricity, N. 

 oP   = nominal axial load strength at zero eccentricity, N. 

 uP    = factored axial load at given eccentricity, N   nP . 

 r     = radius of gyration of cross section of a compression member ,mm 

 ns  = moment magnification factor for frames not braced against sides way, 

to reflect of member curvature between ends of compression member. 

 1:1 ribR . 

 1:1 beamB  

 R .W :Retaining wall. 

 B.W: Basement wall.  
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 -:انمقذمخ 1-1

 

ٔلٓ ٕ٘خ فٟ فٍغط١ٓ وّـظّغ ٔخَ ِمزٍْٛ ػٍٝ ِشكٍش فٟ حٌظطٛس أٚؿزض ػ١ٍٕخ أْ ٔزذأ حلأْ ٚرؾىً ِظغخسع فٟ              

اكذحع طغ١١شحص ِلٛس٠ش فٟ ِؼظُ ٔٛحكٟ حٌل١خس , فىخْ حٌٛحؿذ ٌفض حٌٕظش حٌٝ ػٕقش ٚحؿذ ِشحػخطٗ فٟ ٘زٖ حٌظغ١١شحص ألا 

ّـظّغ ٚحٌظمذَ رٗ ٟ٘ ِٓ أُ٘ ِخ ٠لظخؽ ا١ٌٗ ِـظّؼٕخ ك١غ رٕخء حٌ فخٌّغظؾف١خص،  حٌّؾخفٟ ٚحٌّشحوض حٌقل١شٚ٘ٛ ِشحوض 

 . ٚحٌلفخظ ػٍٝ حٌقلش ٚحٌغلاِش حٌؼخِش فٟ حٌّـظّغ 

رؾىً ٚحمق حٌٝ حٌظطٛس حٌطزٟ ٚحٌظمٕٟ ِٓ حٌّؾخفٟ ٚرخٌشغُ ِٓ طمذَ حٌؼخٌُ فٟ ٘زح حٌّـخي الا إٔٔخ لا ٔضي ٔفظمش           

أٌف ٔغّش لا طلظٛٞ ػٍٝ أٞ ِغظؾفٝ, ٌزٌه  85ِذ٠ٕش دٚسح ٚحٌظٟ ٠مخسد ػذد عىخٔٙخ  وّخ أْ, ٚحلاؿٙضس حٌطز١ش حٌّظخققش

 وخْ ِٓ حٌنشٚسٞ حٌم١خَ رّؼً ٘زح حٌّؾشٚع لأ١ّ٘ظٗ حٌىز١شس .

٠ٚغؼٝ حٌّغظؾفٝ حٌٝ طمذ٠ُ حٌخذِخص حٌٝ أوزش ػذد ِّىٓ ِٓ حٌّٛحه١ٕٓ فٟ ِذ٠ٕش دٚسح رؾىً خخؿ ٚؿٕٛد حٌخ١ًٍ رؾىً 

ٝ ػخَ ٠ٚلظٛٞ ػٍٝ حٌؼذ٠ذ ِٓ حلألغخَ حٌطز١ش حٌظٟ طمذَ حٌؼذ٠ذ ِٓ حٌخذِخص ٚحٌؼلاؿخص ٌٍؼذ٠ذ ِٓ حٌلخلاص ػخَ, ك١غ أٔٗ ِغظؾف

 حٌظٟ طغخػذ فٟ طغ١ًٙ ك١خس حٌّٛحه١ٕٓ ٚطٛف١ش حٌشحكٗ حٌقل١ش ٌُٙ .حٌّشم١ٗ حٌّخظٍفش 

     

 

 -مشكهخ انمشرَع :1-2

حٌزٞ طُ حػظّخدٖ ٌٍّغظؾفٝ طظّؼً ِؾىٍش ٘زح حٌّؾشٚع فٟ حٌظل١ًٍ ٚ حٌظق١ُّ حلإٔؾخثٟ   ٌـ١ّغ حٌؼٕخفش  حلإٔؾخث١ش حٌّىٛٔش 

زلاهخص ٚحلأػقخد ٚحٌـغٛس ١ٌىْٛ ١ِذحٔخ ٌٙزح حٌزلغ , ٚفٟ ٘زح حٌّـخي ع١ظُ طل١ًٍ وً ػٕقش ِٓ حٌؼٕخفش حلإٔؾخث١ش ِؼً حٌ

ي حٌٛحلؼش ػ١ٍٗ , ِٚٓ ػُ طلذ٠ذ أرؼخد٘خ ٚطق١ُّ حٌظغ١ٍق حٌلاصَ ٌٙخ , ِغ حلأخز رؼ١ٓ حلاػظزخس ػخًِ ....حٌخ. رظلذ٠ذ حلأكّخ ٚحلأػّذس

حلأِخْ ٌٍّٕؾؤ , ِٚٓ ػُ ع١ظُ ػًّ حٌّخططخص حٌظٕف١ز٠ش ٌٍؼٕخفش حلإٔؾخث١ش  حٌظٟ طُ طق١ّّٙخ , لإخشحؽ ٘زح حٌّؾشٚع ِٓ ك١ض 

 حلالظشحف اٌٝ ك١ض حٌظٕف١ز .
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 -:أٌذاف انمشرَع3 -1

 ٔؤًِ ِٓ ٘زح حٌزلغ رؼذ اوّخٌٗ أْ ٔىْٛ لذ ٚفٍٕخ اٌٝ حلأ٘ذحف حٌظخ١ٌش:

   ػٕخفشٖ حلإٔؾخث١ش ػٍٝ حٌّخططخص، ِغ ِشحػخس حٌمذسس ػٍٝ حخظ١خس حٌٕظخَ حلإٔؾخثٟ حٌّٕخعذ ٌٍّؾخس٠غ حٌّخظٍفش ٚطٛص٠غ  (1

 .حٌلفخظ ػٍٝ حٌطخرغ حٌّؼّخسٞ

 حٌمذسس ػٍٝ طق١ُّ حٌؼٕخفش حلإٔؾخث١ش حٌّخظٍفش. (2

 ططز١ك ٚسرو حٌّؼٍِٛخص حٌظٟ طُ دسحعظٙخ فٟ حٌّغخلخص حٌّخظٍفش . (3

 ١ُ حلإٔؾخثٟ ِٚمخسٔظٙخ ِغ حٌلً ح١ٌذٚٞ.اطمخْ حعظخذحَ رشحِؾ حٌظقّ (4

 -: كصُل انمشرَع  1-4

 -ٛٞ ٘زح حٌّؾشٚع ػٍٝ عظش فقٛي ٟٚ٘:٠لظ

 حٌفقً حلأٚي : ٠ؾًّ حٌّمذِش حٌؼخِش ِٚؾىٍش حٌزلغ ٚ أ٘ذحفٗ.... (1

 ٠ؾًّ حٌٛفف حٌّؼّخسٞ ٌٍّؾشٚع.حٌفقً حٌؼخٟٔ :  (2

 حٌفقً حٌؼخٌغ : ٠ؾًّ ٚفف حٌؼٕخفش حلإٔؾخث١ش ٌٍّزٕٝ. (3

 حٌفقً حٌشحرغ : حٌظل١ًٍ ٚحٌظق١ُّ حلإٔؾخثٟ ٌٍؼٕخفش حلإٔؾخث١ش. (4

 حٌفقً حٌخخِظ: حٌٕظخثؾ ٚ حٌظٛف١خص . (5

 -: إخراءاد انمشرَع 1-5

          حٌّؾشٚع ِغ اؿشحء وخفش  حٌٕٛحكٟ حٌّؼّخس٠ش ٚطٛحفمٙخ ِغ أ٘ذحف(  دسحعش حٌّخططخص حٌّؼّخس٠ش ٚرٌه ٌٍظؤوذ ِٓ فلظٙخ ِٓ 1

 .حٌظؼذ٠لاص حٌّؼّخس٠ش حٌلاصِش ػ١ٍٙخ، ٚاوّخي حٌٕمـ حٌّٛؿٛد ف١ٙخ اْ ٚؿذ

لأٔغذ ٌظٛص٠غ ٘زٖ حٌؼٕخفش  وخلأػّذس ٚحٌـغٛسٚحلأػقخد رؾىً لا ١ٌش ح(  دسحعش حٌؼٕخفش حلإٔؾخث١ش حٌّىٛٔش ٌٍّزٕٝ ٚح2٢

 حٌظق١ُّ حٌّؼّخسٞ حٌّٛمٛع ٠ٚلمك حٌـخٔذ حلالظقخدٞ ٚ ػخًِ حلأِخْ. ٠قطذَ ِغ

 (  طل١ًٍ حٌؼٕخفش حلإٔؾخث١ش ٚحلأكّخي حٌّئػشس ػ١ٍٙخ.3

 (  طق١ُّ حٌؼٕخفش حلإٔؾخث١ش رٕخء ػٍٝ ٔظخثؾ حٌظل١ًٍ.4

 ( حٌظق١ُّ ػٓ هش٠ك رشحِؾ حٌظق١ُّ حٌّخظٍفش.5

 حٌظٟ طُ طق١ّّٙخ ١ٌخشؽ حٌّؾشٚع رؾىٍٗ حٌٕٙخثٟ حٌّظىخًِ ( أـخص حٌّخططخص حٌظٕف١ز٠ش ٌٍؼٕخفش حلإٔؾخث١ش6

 ٚحٌمخرً ٌٍظٕف١ز.    
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 -ٌٍكهٍخ انمشرَع َمطهمبرً : 1-6

 ( .ACI-318-08حػظّخد حٌىٛد حلأِش٠ىٟ فٟ حٌظقخ١ُِ حلإٔؾخث١ش حٌّخظٍفش ) (1

 .(Atir, safeحعظخذحَ رشحِؾ حٌظل١ًٍ ٚحٌظق١ُّ حلإٔؾخثٟ ِؼً ) (2

 . Microsoft office Word & Power Pointرشحِؾ أخشٜ ِؼً  (3

 

 

 ٚحٌـذٚي حٌظخٌٟ ٠ٛمق طغٍغً أػّخي حٌّؾشٚع ٚحٌضِٓ حٌلاصَ ٌىً ٔؾخه.

 ( 2013\2012( اندذَل انسمىً نهمشرَع خلال انطىخ انذراضٍخ )1-1خذَل )
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 -مقذمخ  : 2-1

طؼظزش حٌؼّخسس أكذ أرشص حٌؼٍَٛ حٌٕٙذع١ش، ٟٚ٘ ١ٌغض ١ٌٚذس ٘زح حٌؼقش؛ رً ٟ٘  ِٕز أْ خٍك الله طؼخٌٝ حلإٔغخْ حٌزٞ أهٍك  

حٌؼٕخْ ٌّٛح٘زٗ ٚ خٛحهشٖ، فخٔظمً رٙزٖ حٌّٛح٘ذ ِٓ ك١خس حٌىٙٛف اٌٝ أفنً فٛسس ِٓ فٛس حٌشفخ١٘ش، ِغظغلاً ِخ ٚ٘زٗ الله ِٓ 

   ؿّخي ٌٙزٖ حٌطز١ؼش حٌخلارش.

ٚرٙزح أفزلض حٌؼّخسس فٓ ِٚٛ٘زش ٚأفىخس، طغظّذ ٚلٛد٘خ ِّخ ٚ٘زٗ الله ٌٍّؼّخسٞ ِٓ ِٛح٘ذ حٌـّخي. ٚارح وخْ ٌىً فٓ أٚ 

ػٍُ مٛحرو ٚكذٚد ٠مف ػٕذ٘خ فبْ حٌؼّخسس لا طخنغ لأٞ كذ أٚ ل١ذ، فٟٙ طظؤسؿق ِخر١ٓ حٌخ١خي ٚحٌٛحلغ؛ ٚحٌٕظ١ـش لذ طىْٛ أر١ٕش 

  ١ش ف١ٕخ رؼل حٌفنٛي سغُ أٔٙخ لذ طخزت ٌٕخ حٌؼذ٠ذ ِٓ حٌّفخؿآص ػٕذِخ ٔذخٍٙخ ٚٔظفخػً ِغ طفخف١ٍٙخ.ِظٕخ١٘ش حٌزغخهش ٚحٌقشحكش طؼ

ٚلذ ٠زذٚ حٌّزٕٝ رغ١طخً ِٓ حٌخخسؽ، ٚوؤٔٗ ِفىه اٌٝ ػذس لطغ مخّش دْٚ حٌؾؼٛس رخلاطقخي ر١ٓ ٘زٖ حٌمطغ؛ ِغ أٔٙخ فٟ 

٠ؼظّذ حٌّزٕٝ فٟ طشو١زظٗ حٌٕٙذع١ش حػظّخدحً و١ٍخً ػٍٝ ؽىً ٕ٘ذعٟ كم١مش حلأِش ِظقٍش ِٚظشحرطش ػزش ػذس فشحغخص ٚؿغٛس , ٚلذ 

ِٕظظُ وٛكذس ِظىشسس فٟ وً أؿضحء حٌّزٕٝ ، ٚاْ وخٔض أك١خٔخً طلّشف ٚطمطغ ٌظخشؽ رظشو١زش رقش٠ش لا طٛكٟ رخسطزخهٙخ رخٌؾىً 

 حٌّٕظظُ. 

أوًّ ٚؿٗ، طزذأ أٚلا رّشكٍش حٌظق١ُّ  اْ ػ١ٍّش حٌظق١ُّ لأٞ ِٕؾؤ أٚ ِزٕٝ طظُ ػزش ػذس ِشحكً كظٝ ٠ظُ أـخصٖ ػٍٝ

حٌّؼّخسٞ ك١غ ٠ظُ فٟ ٘زٖ حٌّشكٍش طلذ٠ذ ؽىً حٌّٕؾؤ ٠ٚئخز رؼ١ٓ حلاػظزخس طلم١ك حٌٛظخثف ٚحٌّظطٍزخص حٌّخظٍفش حٌظٟ ِٓ أؿٍٙخ 

حلأػّذس ع١ظُ أؾخء ٘زح حٌّزٕٝ، ك١غ ٠ـشٞ طٛص٠غ أٌٟٚ ٌّشحفمٗ، رٙذف طلم١ك حٌفشحغخص ٚحلأرؼخد حٌّطٍٛرش ٚطلذ٠ذ ِٛحلغ 

 ٚحٌّلخٚس، ٚطظُ فٟ ٘زٖ حٌؼ١ٍّش أ٠نخ دسحعش حلإٔخسس ٚحٌظ٠ٛٙش ٚحٌلشوش ٚحٌظٕمً ٚغ١ش٘خ ِٓ حٌّظطٍزخص حٌٛظ١ف١ش.

ٚرؼذ حلأظٙخء ِٓ ِشكٍش حٌظق١ُّ حٌّؼّخسٞ ٚاخشحؿٙخ رقٛسطٙخ حٌٕٙخث١ش طزذأ ػ١ٍّش حٌظق١ُّ حلإٔؾخثٟ حٌظٟ طٙذف اٌٝ 

ٙخ حػظّخدح ػٍٝ حلأكّخي حٌّخظٍفش حٌٛحلؼش ػ١ٍٙخ ٚحٌظٟ ٠ظُ ٔمٍٙخ ػزش ٘زٖ حٌؼٕخفش اٌٝ طلذ٠ذ أرؼخد حٌؼٕخفش حلإٔؾخث١ش ٚخقخثق

 حلأعخعخص ِٚٓ ػُ اٌٝ حٌظشرش.

 

ٚلذ طُ حخظ١خس ِذ٠ٕش دٚسح لإلخِش ٘زح حٌّؾشٚع ٚرٌه ٌٍّٕٛ حٌىز١ش ٚحٌّظغخسع حٌزٞ كقً فٟ حٌّذ٠ٕش فٟ حٌفظشس حلأخ١شس 

 دٚسح ِٕٚطمش ؿٕٛد حٌخ١ًٍ ك١غ حْٚوّخْ أٔٙخ طؼظزش ػخفّش ٌّٕطمش ؿٕٛد حٌخ١ًٍ, ك١غ ع١مذَ ٘زح حٌّؾفٝ خذِخطٗ لأ٘خٌٟ ِذ٠ٕش 

ٚحٌؼذء حٌقلٟ حٌٛحلغ ػٍٝ ِؾخفٟ ِذ٠ٕش حٌخ١ًٍ ٠ٚغخػذ فٟ  حٌنغوَ, ٚرزٌه ٠غخػذ فٟ طخف١ف ٘زح حٌّٕطمش طفظمش حٌٝ ِغظؾفٝ ػخ

 طط٠ٛش حٌٛمغ حٌقلٟ رؾىً ػخَ فٟ ِلخفظش حٌخ١ًٍ .
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 -نمسخ ػبمخ ػه انمشرَع : 2-2

فبْ لٛس حٞ دٌٚش طؼظّذ ٚرؾىً سث١غٟ حػظّخدح ِزخؽشح ػٍٝ ِخ ٌذ٠ٙخ ِٓ ِخضْٚ ػٍّٟ   ػٍٝ ِش حٌؼقٛس ٚحلأصِٕش

ٌٍّـظّغ حٌزٞ طلظنٕٗ طٍه حٌذٌٚش , ف١ٍظ ٌلالظقخد ِٓ  ٠زذٚ رٌه ٚحملخ فٟ وً لغّخص حٌل١خس  حلاُِ حلأخشٜ , ططٛسػٍٝ  ٚحهلاع

ٚحلاِش ع١خْ رخٌٕغزش ٌٍغ١خكش ٚحٌضسحػش ٚحٌّلاكش  , عز١ً حٌٝ حٌٕـخف دْٚ حْ ٠شطىض ػٍٝ ِىْٕٛ ػٍّٟ ٠لمك ِٓ خلاٌٗ طمذِٗ

ٚغ١ش٘خ ِٓ ؿٛحٔذ حٌل١خس حٌؼخِش فٟ حٌّـظّغ , وّخ أْ ٌٙزح حٌؼٍُ آػخس ٠لممٙخ ِؼً حٌغٌٙٛش  حٌؼخِش شٚحٌقٕخػش ٚحٌقلٚحٌط١شحْ 

 وً حٌّغظ٠ٛخص. ٝحٌٛف١ش ػٍٚحٌشحكش ٚحلأظخؽ 

فخْ ٘زح حٌّؾشٚع ٠ؼظزش كخؿٗ ِـظّؼ١ٗ  ٍِلٗ , ٚلأْ  ٌخخؿ حٌزٞ طؼ١ؾٗ فٍغط١ٓ , ٌزٌه ٚلا ٠خفٝ ػٍٝ أكذ حٌٛمغ ح

ٚلّؼٗ حٌّغظّش ٌؾؼزٕخ ٚوزٌه ِٕغ حٌظطٛس حٌؼٍّٟ ٚحٌطزٟ رىً  حلاكظلاي حلاعشحث١ٍٟؿشحء ؽؼزٕخ حٌظشٚف حٌمخع١ش حٌظٟ ٠ؼ١ؾٙخ 

فٟ ِٛحؿٙش  ٚحٌّغخػذسط٠ٛش حٌٛمغ حٌقلٟ فٟ فٍغط١ٓ , ٌزٌه وخْ ِٓ حٌنشٚسٞ حٔؾخء ٘زح حٌّؾفٝ ٌخذِش ٚط حٌّّىٕشحٌٛعخثً 

 . حٌّـظّؼ١شػٓ حلاكظلاي ٚحٌلقخس ٚغ١ش٘خ ِٓ حلاعزخد  حٌٕخطـشحٌظلذ٠خص 

 ػذدحٌٝ طط٠ٛش حٌمطخع حٌقلٟ فٟ فٍغط١ٓ, ك١غ رٍغ ٚلذ طزٍٛسص فىشس ٘زح حٌّؾشٚع وؤكذ حٌّؾخس٠غ حٌظٟ طٙذف 

 حٌؾشل١ش، حٌمذط ف١ٙخ رّخ حٌغشر١ش حٌنفش فٟ ِٕٙخ( 51) ٠ؼًّ ِغظؾفٝ،( 76) 2212 حٌؼخَ خلاي فٍغط١ٓ فٟ حٌؼخٍِش حٌّغظؾف١خص

 .فٍغط١ٓ فٟ حٌؼخٍِش حٌّغظؾف١خص ِـًّ ِٓ%( 67) ٔغزظٗ ِخ ٚطؾىً

فٍغط١ٓ فٟ دحثشس حٌٕٙذعش  هر١ٌٛظىِٕٓ لزً أكذ خش٠ـٟ ؿخِؼش ٚ طُ حٌلقٛي ػٍٝ حٌّخططخص حٌّؼّخس٠ش ٌٍّؾشٚع 

 ( ٌطٍزش حٌؼّخسس فٟ حٌـخِؼش .6حٌّذ١ٔش ٚحٌّؼّخس٠ش ٚ٘ٛ ِؾشٚع فٟ ِخدس حٌظق١ُّ حٌّؼّخسٞ )

 -مُقغ انمشرَع :  2-3

ٌظق١ُّ أٞ ِؾشٚع فبٔٗ ٠ٕزغٟ دسحعش حٌّٛلغ حٌّشحد أؾخء حٌّزٕٝ ػ١ٍٗ رؼٕخ٠ش فخثمش عٛحء طؼٍك رٌه رخٌّٛلغ حٌـغشحفٟ أَ 

 حٌّٕخخ١ش حٌغخثذس فٟ حٌّٕطمش.حٌمٜٛ  رظؤػ١ش

رل١غ طىْٛ حٌؼٕخفش حٌمخثّش ٚػلالخطٙخ رخٌظق١ُّ حٌّمظشف فٟ طٕخعك ٌظلم١ك حٌظق١ُّ حلأِؼً، فٍزٌه ٠ـذ اػطخء فىشس  

ػخِش ػٓ ػٕخفش حٌّٛلغ، ِٓ طٛم١ق ٌلأسك حٌّمظشكش ٌٍزٕخء ٌٚؼلالش حٌّٛلغ رخٌؾٛحسع ٚحٌخذِخص حٌّل١طش، ٚ حسطفخع حٌّزخٟٔ 

 ٚحطـخٖ حٌش٠خف حٌغخثذس ِٚغخس حٌؾّظ. حٌّل١طش،

ٚلذ طُ حخظ١خس ِٕطمش ؿزً أرٛ ٘لاي فٟ ِذ٠ٕش دٚسح ٌظٕف١ز ٘زح حٌّؾفٝ ك١غ طّظخص ٘زٖ حٌّٕطمش رغٌٙٛش حٌٛفٛي ح١ٌٙخ ٚطٛفش 

لأسك , ٚطمذس لطؼش ح عحٌلاصِش ٌظٕف١ز حٌّؾشٚ حٌظلظ١شؽخسع سث١غٟ حٌٝ لطؼش حلأسك ٚ ٚؿٛد وخفش حٌخذِخص حٌشث١غ١ش ٚحٌزٕٝ 

َ 5222حٌّخققش ٌٍّؾشٚع رلٛحٌٟ 
2 

 . 
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 , ٚوزٌه طُ ِشحػخس طلم١ك حٌٛظ١فش ٌٍّزٕٝ(2-2ٌؾىً )( , ٚ ح1-2سٖ، حٌؾىً )ٚلذ طُ ِلاثّش حٌّؾشٚع ِغ حٌّٛلغ حٌزٞ طُ حخظ١خ

 .ٚكشوش حٌؾّظ ٚحٌش٠خف ٚطلم١ك ؽشٚه حٌـّخي، ٚطُ ِشحػخس حخظ١خس ِىخْ ِٕخعذ ِٓ ك١غ حٌظٛؿ١ٗ ٚحٌظ٠ٛٙش

 

 

 

 

  مُقغ قطؼخ الأرض انخبصخ ثبنمشرَع  (1-2انشكم )
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 -أٌمٍخ انمُقغ :  2-4

حْ ِذ٠ٕش دٚسح طؼظزش حٌظـّغ حٌغىخٟٔ حلأوؼش وؼخفش رؼذ ِذ٠ٕش حٌخ١ًٍ فٟ حٌّلخفظش رؾىً ػخَ , ٚلذ طُ حخظ١خس ٘زح حٌّٛلغ فٟ 

ِذ٠ٕش دٚسح ٌغٌٙٛش حٌٛفٛي ح١ٌٗ ِٓ ِذ٠ٕش دٚسح ٚحٌّٕخهك حٌّـخٚسس ٌٙخ فٟ ؿٕٛد حٌخ١ًٍ ك١غ ع١مذَ خذِخطٗ رؾىً سث١غٟ ٌغىخْ 

 خ١ًٍ ِٕطمش حٌـٕٛد فٟ ِلخفظش حٌ

 

 

  -ٚاْ ِٓ أُ٘ حلأِٛس حٌظٟ ط١ّض ِٛلغ ٘زح حٌّؾشٚع ٚطُ ِشحػخطٙخ فٟ حخظ١خس ٘زح حٌّٛلغ ٟ٘  حٌٕمخه حٌظخ١ٌش :

 كخؿش حٌّٕطمش اٌٝ ِؼً ٘زح حٌّؾشٚع ,ٚحعظىّخلا ٌّؾخس٠غ حٌظ١ّٕش فٟ حٌّذ٠ٕش. (1

 طٛفش لطؼش أسك رّغخكش طغظٛػذ كـُ حٌّؾشٚع.  (2

 ك٠ٛ١ش حٌّٕطمش . (3

 عٌٙٛش حٌٛفٛي اٌٝ حٌّٛلغ. (4

 حكظفخظ حٌّٛلغ ر١ّّضحص هز١ؼ١ش. (5

 

 

 

 

 

 . انمجىى ُقغم( مخطط 2-2انشكم )
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 -زركخ انشمص َانرٌبذ :   2-5

 اْ دسحعش كشوش حٌؾّظ ٚحٌش٠خف ِٓ حٌؼٛحًِ حٌّّٙش فٟ طل١ًٍ حٌّزٕٝ، فخٌؾّظ هخلش ِشغٛد ف١ٙخ، ٚطٛؿ١ٗ حٌّزٕٝ طـخٖ

 حٌؾّظ ِغ كّخ٠ظٗ ِٓ حٌغطٛع حٌٛحلغ ػ١ٍٗ ِٓ حٌّٕطمش حٌغشر١ش ٟ٘ ٚع١ٍش ٔخؿلش فٟ حٌلقٛي ػٍٝ أوزش لذس ِّىٓ ِٓ حٌطخلش

 ِٓ و١ّش حٌطخلش حٌّغظٍٙىش ٌٍظذفجش .  حٌزشد ٚحٌظم١ًٍحٌؾّغ١ش فٟ أ٠خَ 

ػٍٝ ح١ٌٙىً حلإٔؾخثٟ ٌٗ ف١ـذ  ٌٍش٠خف طؤػ١ش وز١ش ػٍٝ حٌّزخٟٔ، فٟٙ طؼذ كًّ أفمٟ ٠ئػش ػٍٝ ؿذسحْ حٌّزٕٝ، ٚرخٌظخٌٟ

 ِشحػخس طؤػ١ش حٌش٠خف ٚحٌؾّظ ػٍٝ حٌّزٕٝ ١ٌظُ طق١ّّٗ رؾىً ٠ٍزٟ ؽشٚه حٌظق١ُّ حٌّظؼٍمش رخٌظ٠ٛٙش ٚحلإمخءس حٌطز١ؼ١ش. 

( ، ٠ٛمق طؤػ١ش ٘زٖ حٌؼٛحًِ , طزذٚ كشوش حٌؾّظ ظخ٘شٖ ك١غ طغطٟ ِؼظُ أؿضحء حٌّزٕٝ ِٕز ؽشٚلٙخ 3-2ٚحٌؾىً )

 -: حٌظخٌٟ خٌؾىً٘ٛ ِٛمق ركظٝ غشٚرٙخ وّخ ٚ

 

 

 

 

 

 

 

 

 

 

 

 انرٌبذَ  زركخ انشمص (3-2انشكم )
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 -رُزٌغ ػىبصر انمشرَع : 6 -2

, ٚطظشحٚف ؽىً حٌّشرغ ِغ ٚؿٛد رؼل حٌظشحؿؼخص  ٠ؤخزحٌّزٕٝ فٟ طشو١زظٗ حٌٕٙذع١ش ٠ظىْٛ ِٓ ؿضء ِٕظظُ حلأرؼخد 

َ 7422كٛحٌٟ ) ؾفٝحٌّحٌّغخكش حلاؿّخ١ٌش ٌٙزح 
2

هخرك حٌظغ٠ٛش ٚحٌطخرك حلأسمٟ رخلإمخفش حٌٝ , أسرغ هٛحرك ( ِٛصػش ػٍٝ 

 حٌطخرك حلأٚي ٚحٌؼخٟٔ .

 

 -: طبثق انزطٌُخ   1.6.2

٠ٚلظٛٞ ٘زح حٌطخرك ػٍٝ رجش ح١ٌّخٖ ٚحٌزٞ ٠ؼظزش ( 4-2حٌؾىً )  ( طمش٠زخ,2َ 842 ) طزٍغ حٌّغخكش حٌّمظشكش ٌٙزح حٌطخرك

حٌّضٚد حٌشث١غٟ ٌٍّؾفٝ رخ١ٌّخٖ ,٠ٚؼظزش هخرك ٌٍخذِخص ح١ٌّىخ١ٔى١ش فٟ حٌّزٕٝ رل١غ ٠لظٛٞ ػٍٝ ِخض١ٔٓ ِٕفق١ٍٓ ٌظخض٠ٓ حلأدٚحص 

٘ٛ مشٚسٞ ٌٍظٕظ١ف  ٚ حٌّؼذحص حٌّخظٍفش ٚوً ِخ ٘ٛ مشٚسٞ ٌٍظخض٠ٓ , ٠ٚٛؿذ ف١ٗ أ٠نخ غشف ٌٍغغ١ً ٚحٌىٛٞ ٌٍّلاثخص ٚوً ِخ

ٚحٌظشط١ذ ٚحٌلفخظ ػٍٝ ٔظخفش حٌّؾفٝ ٚؿخ٘ض٠ظٗ حٌّغظّشس , ٠ٚلظٛٞ ػٍٝ غشف ٌٌٍّٛذحص حٌىٙشرخث١ش  ٚأؿٙضس حٌظى١١ف ٚحٌظزش٠ذ 

 . دسؿش كشحسحٖ ِٕخعزش ف١فخ ٚؽظخء حٌظخرؼش ٌٍّؾفٝ ٚحٌظٟ طلخفع ػٍٝ

 

 

 . نطبثق انزطٌُخانمطقط الاكقً  (4-2انشكم )
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 -: رضًالأانطبثق  2.6.2

ٚ طُ طمغ١ُ حٌفؼخ١ٌخص حٌّخظٍفش فٟ ٘زح حٌطخرك  (5-2ٌؾىً )ح( طمش٠زخ ،   2َ 3122 )ك  زٍغ ِغخكش حٌّمظشكش ٌٙزح حٌطخرط

٠ٚؼظزش حٌطخرك حٌشث١غٟ ٚحلأوزش ِغخكش فٟ حٌّزٕٝ ٠ٚلظٛٞ ػٍٝ حٌّذخً حٌشث١غٟ ٌٍّؾفٝ ِٓ حٌـٙش حٌـٕٛر١ش ٚلغُ رؾىً ِٕخعذ ، 

ػ١خدحص حٌفلـ ٌٍّشمٝ ٚف١ذ١ٌش ٚحٌىخفظ١ش٠خ حٌخخفش رخٌّؾفٝ ِٚقٍٝ ٌٍّشحؿؼ١ٓ ٚحٌضحثش٠ٓ , ٠ٚلظٛٞ ػٍٝ ٌلاعظمزخي ٠ٚٛؿذ ف١ٗ 

ٚغشف ٌٍذوخطشس ٚحٌّّشم١ٓ , ِٚٓ حٌـٙش حٌؾّخ١ٌش ٔـذ ِذخً حٌطٛحسة ٚلغُ حلاعظمزخي حٌخخؿ رٗ ٚغشف حٌطٛحسة  غشف ٌلأؽؼش

ش , ٚوّخ ٠ٛؿذ حٌّطزخ حٌخخؿ رخٌّؾفٝ , ٠ٚظُ حٌظٕمً ر١ٓ فؼخ١ٌخص ٚغشف ٌٍؼ١ٍّخص ٚغشف حلالخِش ٌٍّشمٝ ٚلغُ ٌٍٛكذحص حٌقل١

أدسحؽ ٌٍٛفٛي حٌٝ حٌطٛحرك حلأخشٜ  3٘زح حٌطخرك ِٓ خلاي حٌّّشحص حٌّخظٍفش ٚحٌّٛصػش ٌظٕخعذ حٌلشوش فٟ حٌّؾفٝ , ٠ٚٛؿذ ف١ٗ 

 فٟ حٌّزٕٝ رلش٠ش ٚدْٚ مغٛه ٔظشح ٌظٛلغ وؼشس حٌّشحؿؼ١ٓ ٚحٌلشوش فٟ ِؾفٝ ػخَ .

 

 

 

 

 . رضً( انمطقط الأكقً نهطبثق الأ5-2انشكم )
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 -: الأَل انطبثق  3.6.2

٠ٚلظٛٞ ٘زح حٌطخرك رؾىً سث١غٟ ػٍٝ لغُ ٌّشمٝ  (6-2حٌؾىً )( طمش٠زخ ،   2َ 2262ك  ) طزٍغ ِغخكش حٌّمظشكش ٌٙزح حٌطخر

لاعظمزخٌٗ , وّخ ٠ٚٛؿذ ػذد غشف ٌٍؼ١ٍّخص ٚرٌه ِٓ خلاي ػذد ِٓ حٌغشف ٚحلأعشس حٌظٟ طٍزٟ حٌؼذد حٌّظٛلغ ٚلغُ ٌٍظ١ٌٛذ ٌٍـشحكش 

ٚغشف ٌٍؼٕخ٠ش حٌّشوضس فٟ حٌّؾفٝ , ٠ٚلظٛٞ ػٍٝ ػذد ِٓ حٌغشف حٌخخفش رخٌذوخطشس ٚحٌّّشم١ٓ فٟ طٍه حلألغخَ ٠ٚٛؿذ غشف 

ٛي خخفش ٌٍظؼم١ُ, ٚوّخ أٔٗ ٠لظٛٞ ػٍٝ ِخضْ ٚحعغ ٌظخض٠ٓ حلأدٚحص ٚحٌّؼذحص ٚلغُ ٌٍٛكذحص حٌقل١ش , ٠ّٚىٓ ِٓ خلاٌٗ حٌذخ

حٌٝ حلاعظشحكش حٌخخفش رخٌّؾفٝ ٚحٌّٛؿٛدس ػٍٝ حٌـخٔذ حٌغشرٟ ِٓ ٘زح حٌطخرك ٚرٌه رخٌمشد ِٓ لغُ حلاعظمزخي حٌخخؿ رٙزح 

 أدسحؽ سث١غ١ش ٚرٌه حعظّشحسح لأدسحؽ حٌّزٕٝ . 3حٌطخرك, ٠ٚٛؿذ 

 

 

 

 

 

 

 

 .َل ( انمطقط الأكقً نهطبثق الأ 6-2انشكم )
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 -: انثبوً انطبثق  4.6.2

٠ٚؼظزش حٌطخرك حلاخ١ش فٟ حٌّزٕٝ ٠ٚلظٛٞ رؾىً  (7-2حٌؾىً )( طمش٠زخ ،   2َ 1422ك  ) ِغخكش حٌّمظشكش ٌٙزح حٌطخرطزٍغ 

سث١غٟ ػٍٝ لغُ حلإدحسس حٌشث١غ١ش ٌٍّؾفٝ ٚلغُ ٌلأهفخي ٚلغُ آخش ٌٍقلٗ حٌؼخِش ٚحٌطذ حٌذحخٍٟ ِٚخ ٠ٍضِٙخ ِٓ ٚكذحص فل١ش 

ٚوّخ ٠ٛؿذ رؼل حٌغشف حٌظخرؼٗ ٌٍذوخطشٖ ٚحٌّّشم١ٓ فٟ ٘زٖ حلألغخَ ,ٚطٕظٟٙ رٗ  ِٕٚخهك ٌـٍٛط حٌّشحؿؼ١ٓ ٚلغُ حلاعظمزخي ,

 حلادسحؽ حٌشث١غ١ش فٟ حٌّزٕٝ ِٓ خلاي ر١ٛص حٌذسؽ حٌخخفٗ رٙخ . 

 

 

 

 

 

 

 

 .ثبوً ( انمطقط الأكقً نهطبثق ان 7-2انشكم )
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 -َصق انُاخٍبد : 2-7

حٌّٛحد حٌشث١غ١ش حٌظٟ طُ حعظخذحِٙخ فٟ ػ١ٍّش حٌزٕخء ٟ٘ حٌخشعخٔش حٌّغٍلش , ٚحٌخشعخٔش حٌؼخد٠ش ٚٔٛػ١ٓ ِٓ حٌلـش ّ٘خ 

 طُحٌلـش حٌٍّطؼ ٚكـش حٌّطزش) حٌّغّغُ(, ؽش٠طش ِٕخعزظٙخ ٌؾشٚه ِمخِٚش حٌظشٚف حٌـ٠ٛش ٚطٛف١ش ػٕقش حٌـّخي , ك١غ 

 رّخ ٠ظٕخعذ ِغ حٌظق١ُّ حٌّؼّخسٞ ٌظلم١ك حٌـّخي حٌّؼّخسٞ ٚحٌفٕٟ ٌٍّزٕٝ . ٚكـش حٌّطزشٌٍّطؼ حعظخذحَ حٌلـش ح

 

 

 -انُاخٍخ انشمبنٍخ : 2.7.1

طز١ٓ ٘زٖ حٌٛحؿٙش ِذخً حٌطٛحسة حٌخخؿ رخٌّؾفٝ ٚططً ػٍٝ ِٛلف حٌغ١خسحص حٌفشػٝ ٌٍّؾفٝ , ٚطلظٛٞ ػٍٝ رؼل 

 .(8-2, حٌؾىً ) ِٓ كـش حٌزٕخء حٌّغظخذَ رؾىً سث١غٟ  حٌظشحؿؼخص حٌظٟ طز١ٓ طق١ُّ حٌّزٕٝ ِؼّخس٠خ ٚٔلاكع  أٔٙخ ِىٛٔش

 

 

 

  نُاخٍخ انشمبنٍخ( ا8-2انشكم )

 

 

 

 

 

 



 

16 
 

 -انُاخٍخ اندىُثٍخ :  2.7.2

ٟٚ٘ حٌٛحؿٙش حٌشث١غ١ش فٟ حٌّزٕٝ ٠ٚظٙش أِخِٙاخ ِاذخً حٌّغظؾافٝ ِٚٛلاف حٌغا١خسحص حٌشث١غاٟ ٚطظٙاش حٌـّاخي حٌّؼّاخسٞ 

 .(9-2) حٌؾىً ٚطظىْٛ ِٓ كـش حٌزٕخء ٚحٌىظً حلاعّٕظ١ش حٌظٟ طلمك حٌّٕظش حٌـّخٌٟ فٟ حٌٛحؿٙش , ,ٌٍّؾفٝ 

 

 

 

 نُاخٍخ اندىُثٍخ ( ا9-2انشكم )

 -انُاخٍخ انشرقٍخ : 2.7.3

ططً ٘زٖ حٌٛحؿٙش رؾىً ِزخؽش ػٍٝ كذٚد لطؼش حلأسك حٌّـاخٚسس ٌٍّؾافٝ ٠ٚظٙاش ف١ٙاخ لزاش حٌّغاـذ حٌظاخرغ ٌٍّؾافٝ ٚف١ٙاخ 

    حٌظشحؿؼخص حٌخخفش راخٌّزٕٝ ظاخ٘شس رؾاىً ٚحماق ٌظؼطاٟ ؿّاخلا خخفاخ ٌٍّزٕاٝ ٚطظىاْٛ ِآ حٌلـاش ِٚآ حٌىظاً حلاعإّظ١ش حٌزاخسصس ,

 .(12-2حٌؾىً )

 

 

 نُاخٍخ انشرقٍخ( ا 10-2انشكم )
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 -انُاخٍخ انـرثٍخ : 2.7.4

حٌّؼّخس٠ش ٌٍّزٕٝ ٠ّٚىٓ سإ٠اش حعاظشحكش حٌّؾافٝ ِآ خالاي ٘ازٖ حٌٛحؿٙاش, ططً ٘زٖ حٌٛحؿٙش ػٍٝ حٌلذ٠مش حٌظخرؼش ٌٍّؾفٝ ٠ٚظٙش ف١ٙخ حٌظشحؿؼخص 

ٚطظىْٛ ِٓ حٌلـاش حٌّغاظخذَ ,  وّخ أٔٙخ طؼظزش كٍمش حٌٛفً ر١ٓ حٌّذخً حٌشث١غٟ ٌٍّؾفٝ فٟ حٌـٙش حٌـٕٛر١ش ِٚذخً حٌطٛحسة فٟ حٌـٙش حٌؾّخ١ٌش

 .(11-2حٌؾىً )  فٟ حٌزٕخء ٚحٌىظً حلإعّٕظ١ش حٌزخسصس ,

 

 

 

 

 نُاخٍخ انـرثٍخ( ا11-2)انشكم 
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 -مقذمخ : 3-1

لأٞ  ِؾشٚع ٠ـذ أْ ٠ىْٛ ٕ٘خن ٚفف ِظىخًِ ٌٗ كظٝ طىْٛ حٌقٛسس ٚحملـش طّخِخ ٌٍّؾشٚع حٌّشحد أؾخإٖ , فزؼذ  

حلأظٙخء ِٓ حٌفق١ٍٓ حلأٚي ٚحٌؼخٟٔ  ٠قً رٕخ حٌّطخف اٌٝ ِشكٍش طؼذ ِٓ أُ٘ حٌّشحكً حٌظٟ طّش خلاي طٕف١ز أٞ ِؾشٚع ٚحٌّمقٛد 

 ِشكٍش حٌظق١ّـُ حلإٔؾخثٟ. 

ػ١ٍّش طق١ُّ حٌّٕؾآص , ٘ٛ مّخْ ٚؿٛد ِضح٠خ حٌظؾغ١ً حٌنشٚسٞ ف١ٙخ , ِغ حكظٛحء حٌؼٕخفش حلإٔؾخث١ش اْ حٌغشك ِٓ  

ػٍٝ أرؼخد أوؼش ِلاثّش ِٓ حٌٕخك١ش حلالظقخد٠ش ,  رخلإمخفش اٌٝ طٛف١ش ػخًِ ُِٙ ٚ٘ٛ حلأِخْ. ٌزح لا رذ ِٓ طلذ٠ذ ح١ٌٙخوً حلإٔؾخث١ش 

ٕخفش حلأٔغذ ٚرٌه ٌؼًّ ِمخسٔخص ر١ٓ حلأٔٛحع حٌّخظٍفش ٌٙزٖ حٌؼٕخفش رل١غ طلمك حٌظٟ ٠ؾظًّ ػ١ٍٙخ حٌّؾشٚع لأؿً حخظ١خس حٌؼ

ً ؽخِلاً ٌٍؼٕخفش  حٌؼخ١ٍِٓ حٌغخرم١ٓ امخفش اٌٝ ػذَ حٌظنخسد ِغ حٌّخططخص حٌّؼّخس٠ش حٌّٛمٛػش، ٌٚزٌه فؤْ ٘زح ٠ظطٍذ ٚففخ

ٛد ٘زح حٌّؾشٚع ِٓ أؿً حٌٛفٛي اٌٝ طق١ُّ أؾخثٟ حلإٔؾخث١ش حٌّىٛٔش ٌٍّؾشٚع حٌظٟ ع١ظُ حٌظؼخًِ ِؼٙخ ٚطق١ّّٙخ لاكمخ فٟ رٕ

 وخًِ  .

 ٚفٟ ٘زح حٌفقً عٛف ٠ظُ ٚفف حٌؼٕخفش حلإٔؾخث١ش حٌّىٛٔش ٌٍّؾشٚع. 

 

 -ٌذف انزصمٍم الإوشبئً : 3-2

 

ِٓ ؿ١ّغ حٌٕٛحكٟ حٌٕٙذع١ش ٚحلإٔؾخث١ش  اْ حٌٙذف حٌؼخَ ِٓ حٌظق١ُّ حلإٔؾخثٟ لأٞ ِؾشٚع ٘ٛ حٌلقٛي ػٍٝ ِزٕٝ آِٓ 

٠ظلًّ ؿ١ّغ حلأكّخي حٌٛحلؼش ػ١ٍٗ عٛحء حلأكّخي  ,ِٚمخَٚ ٌـ١ّغ حٌّئػشحص حٌخخسؿ١ش ِٓ صلاصي, س٠خف, ػٍٛؽ, ٚ٘زٛه حٌظشرش أٞ 

 د٠ش.حٌّزخؽشس أٚ غ١ش حٌّزخؽشس, ٚفٟ ٔفظ حٌٛلض حٌلفخظ ػٍٝ فلاك١ش حلاعظخذحَ حٌزؾشٞ ٌٗ ِغ ِشحػخس حٌظىٍفش حلالظقخ

 

ٌٚٙزح فؤْ حٌظق١ُّ حلإٔؾخثٟ حٌزٞ ٠شحد حٌم١خَ رٗ فٟ ِؾشٚػٕخ ٘ٛ طق١ُّ حٌّمخهغ حلإٔؾخث١ش ٌٍؼٕخفش حٌلخٍِش رظطز١ك حٌىٛد  

( ,ٚحعظخذحَ حٌىٛد حلاسدٟٔ Building Code Requirements for Structural Concrete (ACI 318-08))حلأِش٠ىٟ )

 ٌظلذ٠ذ حلاكّخي حٌل١ش.

 

ـّٛػش ِٓ حٌزشحِؾ حٌّلٛعزش لإطّخَ حٌّؾشٚع رؾىً ِظىخًِ ِٚظشحرو ٚ حٌلقٛي فٟ حٌٕٙخ٠ش ػٍٝ ِزٕٝ ِمخَٚ ٚرخعظخذحَ ِ 

 ٌّخظٍف حٌمٜٛ حٌٛحلؼش ػ١ٍش ٚ طمذ٠ُ ِخططخص طٕف١ز٠ش ِظىخٍِش ٌٍّؾشٚع .
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 -ٚرخٌظخٌٟ ٠ظُ طلذ٠ذ حٌؼٕخفش حلإٔؾخث١ش رٕخء ػٍٝ : 

  ْػخًِ حلأِخFactor of Safety )     ٠ظُ طلم١مٗ ػزش حخظ١خس ِمخهغ ٌٍؼٕخفش حلإٔؾخث١ش :) 

 لخدسس ػٍٝ طلًّ حٌمٜٛ ٚ حلإؿٙخدحص حٌٕخطـش ػٕٙخ.          

  حٌظىٍفشCost)  ٠ظُ طلم١مٙخ ػٓ هش٠ك ِٛحد حٌزٕخء ِٚمخهغ ِٕخعزش حٌظىٍفش ٚ وخف١ش ٌٍغشك :) 

 حٌزٞ عظغظخذَ ِٓ أؿٍٗ.         

 ًكذٚد فلاك١ش حٌّزٕٝ ٌٍظؾغ١(Serviceability)    ك١غ طـٕذ أٞ ٘زٛه صحثذ ِٓDeflection) طـٕذ ٚ )

 حٌظٟ طئػش عٍزخً ػٍٝ حٌّٕظش حٌّؼّخسٞ حٌّطٍٛد. (Cracks)حٌظؾممخص 

  .حٌؾىً ٚ حٌٕٛحكٟ حٌـّخ١ٌش ٌٍّٕؾؤ 

 

 

 -: انذراضبد انىظرٌخ َانزسهٍم َطرٌقخ انؼمم 3-3

خلاٌٙخ  ٠ـذ حٌم١خَ رٗ لإطّخَ ػ١ٍّش حٌظل١ًٍ ٚحٌظق١ُّ، ك١غ أٔٗ ِٓطؼظزش حٌذسحعش حٌٕظش٠ش ؿضء سث١غٟ ُِٚٙ             

٠ّىٓ حٌٛفٛي اٌٝ أفنً ِخ ٠ىْٛ ِٓ ػ١ٍّخص حٌظل١ًٍ، ٌزٌه ٠ـذ دسحعش حٌؼٕخفش حلإٔؾخث١ش رؾىً ؿ١ذ ٚطلذ٠ذ حلأكّخي حٌٛحلؼش 

 ػٍٝ وً ػٕقش ٌٍٛفٛي اٌٝ حٌظق١ُّ حٌّطٍٛد ٚح٢ِٓ ٚهش٠مش حٌؼًّ حٌّٕخعزش.

 

 

-الاخزجبراد انؼمهٍخ :  3-4  

 

ِٓ أُ٘ حلاخظزخسحص حٌؼ١ٍّش حٌلاصِش لزً حٌم١خَ رظق١ُّ أٞ ِؾشٚع أؾخثٟ ٘ٛ اؿشحء فلٛفخص ٌٍظشرش ٌّؼشفش لٛس طلٍّٙخ  

ِٚٛحففخطٙخ ٚٔٛػٙخ , ِٚؼشفش ِٕغٛد ح١ٌّخٖ حٌـٛف١ش ٚػّك حٌطزمش حٌظؤع١غ١ش حٌّٕخعزش ٌٛمغ حلأعخعخص , ٠ٚظُ رٌه رؼًّ ػمٛد 

 فٟ حٌظشرش رؤػذحد ٚأػّخق ِذسٚعش , ٚأخز حٌؼ١ٕخص حٌّغظخشؿش ِٓ أسك حٌّٛلغ ٌؼًّ فلٛفخص حٌظشرش حٌلاصِش ػ١ٍٙخ .حعظىؾخف 

 

 -الأزمبل : 3-5

حلأكّخي ٟ٘ ِـّٛػش حٌمٜٛ حٌظٟ طئػش ػٍٝ حٌّٕؾؤ ٠ٚظُ طقُّ حٌّٕؾؤ ١ٌظلٍّٙخ , اْ أٞ ِزٕٝ ٠ظؼشك ٌؼذس أٔٛحع ِٓ 

ً ػٍٝ حٌظق١ُّ حلإٔؾخثٟ ٌٍؼٕخفش حلإٔؾخث١ش حلأكّخي  ٠ـذ كغخرٙخ رذلش ػخ١ٌش لاْ  أٞ خطؤ فٟ ػ١ٍّش كغخد حلأكّخي ٠ٕؼىظ عٍزخ

 حٌّخظٍفش , ٚفٟ ٘زح حٌفقً عٛف ٔظطشق اٌٝ وً كًّ ِٓ ٘زٖ حلأكّخي ػٍٝ كذس ٌٕز١ٓ طؤػ١شٖ ػٍٝ حٌّٕؾؤ ٚو١ف١ش حٌظؼخًِ ِؼٗ . 
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 -٠ّٚىٓ طق١ٕف حلأكّخي حٌّئػشس ػٍٝ أٞ ِٕؾؤ وخٌظخٌٟ :

 ( , َمىٍب :Main Loadsزمبل انرئٍطٍخ ) الأ 1.5.3

 ( . Dead Loads –DLحلأكّخي ح١ٌّظش)  (1

 ( . Live Load –LLحلأكّخي حٌل١ش) (2

               ظٕٛع .ٟٚ٘ حلأكّخي حٌٕخطـش ِٓ هز١ؼش حلاعظخذحَ ٌٙزٖ حٌّزخٟٔ ٚكٍّٙخ رخٌغىخْ ٚحلأػخع حٌّ

 حلأكّخي حٌز١ج١ش.  (3

 

 

 

 

 

 . ( : اوزقبل الأزمبل1-3انشكم )
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 -الأزمبل انمٍزخ : 1 .3.1.5

ٟ٘ حلأكّخي حٌٕخطـش دحثّخ ػٓ ٚصْ حٌؼٕخفش حلإٔؾخث١ش )ػٓ حٌـخرر١ش( , وخلأٚصحْ ػٍٝ ِخظٍف أٔٛحػٙخ , عٛحء حلأٚصحْ  

لٜٛ  حٌزحط١ش ٌٍّٕؾؤ , أٚ أٚصحْ حٌؼٕخفش حٌؼخرظش فٛلٙخ , ٚطؼظزش ٘زٖ حلأكّخي رحص طؤػ١ش دحثُ ػٍٝ حٌّزٕٝ , أٚ حٌمٜٛ حٌـخٔز١ش حٌٕخطـش ػٓ

ظشرش ٌٍـذسحْ حلإعظٕخد٠ش ِؼلاً  , ٠ٚظُ ِؼشفش ٘زٖ حلأكّخي ِٓ خلاي أرؼخد ٚوؼخفخص حٌّٛحد حٌّغظخذِش فٟ حٌؼٕخفش خخسؿ١ش ومٛس دفغ حٌ

 حلإٔؾخث١ش.

٠ٚذخً مّٓ ٘زح حٌظؼش٠ف حلأٚصحْ حٌزحط١ش ٌٍّٕؾؤ وخٌخشعخٔش حٌّغظخذِش ٚكذ٠ذ حٌظغ١ٍق  ٚ حٌـذسحْ حٌخخسؿ١ش , ٚ أػّخي   

ـخسس حٌّغظخذِش فٟ طغط١ش حٌّزٕٝ ِٓ حٌخخسؽ, ٚ حٌمقخسس , ٚ حٌظّذ٠ذحص حٌىٙشرخث١ش ٚحٌقل١ش ٚ حلأسم١خص ,ِٚٛحد حٌؼضي ,ٚ حٌل

 ( ٠ٛمق حٌىؼخفخص حٌٕٛػ١ش ٌىً حٌّٛحد حٌّغظخذِش كغذ وٛد حلأكّخي ٚحٌمٜٛ حلأسدٟٔ .1 -3حلأطشرش حٌّلٌّٛش . ٚحٌـذٚي سلُ ) 

 .صر الإوشبئٍخ(  انكثبكخ انىُػٍخ نهمُاد انمطزخذمخ كً انؼىب1 -3خذَل )

S. Weight (KN/m انمبدح (Material( رقم انجىذ
3
) انىُػٍخ انكثبكخ  

1 (Tile( 24 انجلاط 

2 (Mortar( 22 انمُوخ الأضمىزٍخ 

3 (Sand( 17 انرمم 

4 (Hollow Block) (18-15) انطُة الأضمىزً انملرؽ 

5 (Yetong Block) 5 طُة الأٌزُوؾ 

6 ( Reinforced Concrete( 25 انخرضبوخ انمطهسخ 

7 ( Plaster انقصبرح )   22 

8  (Backfill )  ) 20 الأررثخ )انطمم 

9  (Mild Steel ) )ً78.5 انسذٌذ انمٌصىغ)انٍٍكه 

10  (Ceiling )  0.10 انطقق انمطزؼبرح KN/m² 

11  ( Installation ) 0.20 انزمذٌذاد KN/m² 

 

 

 -الأزمبل انسٍخ : 2 .3.1.5

ٟ٘ حلأكّخي حٌظٟ طظؼشك ٌٙخ حلأر١ٕش ٚ حلإٔؾخءحص رلىُ حعظؼّخلاطٙخ حٌّخظٍفش , أٚ حعظؼّخلاص أٞ ؿضء ِٕٙخ , رّخ فٟ رٌه  

 حلأكّخي حٌّٛصػش ٚ حٌّشوضس , ٚأكّخي حٌمقٛس حٌزحطٟ . 

 -٠ّٚىٓ طق١ٕفٙخ وخٌظخٌٟ :

 حٌّٕؾؤ . :  ِؼً حلأؿٙضس حٌظٟ ٠ٕؾؤ ػٕٙخ ح٘ظضحصحص طئػش ػٍٝ حلأكّخي حٌذ٠ٕخ١ِى١ش (1

ٚحلأؿٙضس حٌىٙشرخث١ش,  ش , وؤػخع حٌز١ٛص, ٚحٌمٛحهغ,حلأكّخي حٌغخوٕش : ٚحٌظٟ ٠ّىٓ طغ١١ش أِخوٕٙخ ِٓ ٚلض اٌٝ آخ (2

 ٚح٢لاص حلاعظخط١ى١ش غ١ش حٌّؼزظش , ٚ حٌّٛحد حٌّخضٔش . 
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حٌذ٠ٕخ١ِىٟ فٟ كخٌش ٚؿٛدس , ِؼلا  ٕٝ ٠ٚئخز رؼ١ٓ حلاػظزخس حٌؼخًِأكّخي حلأؽخخؿ:  ٚطخظٍف رخخظلاف حعظخذحَ حٌّز (3

 فٟ حٌّلاػذ ٚحٌقخلاص ٚحٌمخػخص حٌؼخِش.

 ٚحٌشحفؼخص. ز حٌّٕؾؤ ِؼً حٌؾذحص حٌخؾز١ش أكّخي حٌظٕف١ز:  ٟٚ٘ حلأكّخي حٌظٟ طىْٛ ِٛؿٛدس فٟ ِشكٍش طٕف١ (4

 

 

(  ل١ُ حلأكّخي حٌل١ش حٌٛحلؼش ػٍٝ وً ػٕقش فٟ حٌّزٕٝ حػظّخدحً ػٍٝ وٛد حلأكّخي ٚحٌمٜٛ حلأسدٟٔ : 2-٠ٚ3ز١ٓ حٌـذٚي)  

 

-: ( الأزمبل انسٍخ كً انمجبوً انمخزهلخ2-3خذَل )  

Live Loads  (KN/m وُع انمطبزبد (Type of Area( رقم انجىذ
2
) 

1 (Restaurants and Hospitals ) َانمطزشلٍبدانمطبػم    5.00 

2 (Roof(  )1.50 رََف ثٍذ انذرج )انططر 

4 ( Stairs ( 5.00 الأدراج 

5 ( Offices ( 2.50 انمكبرت 

6 ( Corridors  ( انممراد  4.00 

7 (Elevator) 10.00 انمصؼذ 

(1.00 KN/m²)  مقذارٌب (Partition َقُاطغ انطُة )   

 

 -: جٍئٍخالأزمبل ان 3 .3.1.5

 

ٟٚ٘ حلأكّخي حٌٕخطـش ػٓ حٌؼٛحًِ حٌز١ج١ش  ,ٚطؾًّ أكّخي حٌؼٍٛؽ ٚأكّخي حٌٙضحص حلأسم١ش ٚأكّخي حٌظشرش             

،ٚ٘زٖ حلأكّخي طؼظزش أكّخلا ِظغ١شس ِٓ ٔخك١ش حٌّمذحس ٚ حٌّٛلغ . ٚأكّخي حٌش٠خف طىْٛ ِظغ١شس فٟ حلاطـخٖ , ٚطؼظّذ ػٍٝ ٚكذس 

دٚحثش حلأسفخد حٌـ٠ٛش رظلذ٠ذ ٘زٖ حٌم١ُ. ٚ حٌؼٕخفش حٌظٟ ٠ؼظّذ ػ١ٍٙخ فٟ طلذ٠ذ ٘زٖ حلأكّخي ٟ٘ حٌّغخكش حٌظٟ طٛحؿٙٙخ , رل١غ طمَٛ 

 حٌغشػش , ٚحلاسطفخع ٌٍّزٕٝ , ٚأ١ّ٘ش ٘زح حٌّزٕٝ رخلإمخفش اٌٝ ػٛحًِ أخشٜ ٌٙخ ػلالش رخٌّٛمٛع .  
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-ٚف١ّخ ٠ٍٟ ر١خْ وً كًّ ػٍٝ كذح :  

 

-أزمبل انثهُج : - 1  

( حٌّٛمق فٟ ِخ٠ٍٟ ) 3 -٠3ّىٓ كغخد أكّخي حٌؼٍٛؽ ِٓ خلاي ِؼشفش حلاسطفخع ػٓ عطق حٌزلش ٚ رخعظخذحَ حٌـذٚي سلُ ) 

   -كغذ وٛد حلأكّخي ٚحٌمٜٛ حلأسدٟٔ (  :

 

 . أكّخي حٌؼٍٛؽ كغذ حلاسطفخع ػٓ عطق حٌزلش ( 3-3خذَل )

 رقم انجىذ (Snow Loads()KN /m²أزمبل انثهُج ) (m( ثبنمزر )hاررلبع انمىشأ ػه ضطر انجسر )

h < 250 0 1 

500 > h > 250 1000 ( /h-250) 2 

1500 > h > 500 (h-400) / 400 3 

2500 > h > 1500 (h – 812.5)/ 250 4 

 

 

-أزمبل انرٌبذ : - 2  

أكّخي حٌش٠خف طئػش رمٜٛ أفم١ش ػٍٝ حٌّزٕٝ، ٌٚظلذ٠ذ أكّخي حٌش٠خف طُ حلاػظّخد ػٍٝ عشػش حٌش٠خف حٌمقٜٛ حٌظٟ طظغ١ش رظغ١ش          

حسطفخع حٌّٕؾؤ ػٓ عطق حٌزلش ِٚٛلؼٗ ِٓ ك١غ اكخهظٗ رّزخٟٔ ِشطفؼش أٚ ٚؿٛد حٌّٕؾؤ ٔفغٗ فٟ ِٛلغ ِشطفغ أٚ ِٕخفل ٚ حٌؼذ٠ذ 

 ِٓ حٌّظغ١شحص حلأخشٜ .  

          

Table (3 - 4) : Wind Velocity Pressure (q) According To The German Code (DIN 

1055-5). 

>100 >20 To 100 >8 To 20 0 To 8 Height Above the surface . [m] 

45.6 42 35.8 28.3 Wind Speed . [ m/sec] 

1.30 1.1 0.80 0.50 Wind Velocity Pressure (q). [KN/m²] 
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-أزمبل انسلازل : - 3  

 

ٟٚ٘ ػزخسس ػٓ أكّخي سأع١ش ٚأفم١ش طئػش ػٍٝ حٌّٕؾؤ، ٚطئدٞ اٌٝ طٌٛذ ػضَٚ ػٍٝ حٌّٕؾؤ ِؼً حٌؼضَٚ حٌّؼشٚفش          

َُ رـذسحْ حٌمـ حٌّٛؿٛدس فٟ حٌّٕؾؤ , ٚطئخز ٘زٖ حلأكّخي  َٚ رؼضَ حلأملاد ٚػضَ حٌٍّٟ ، ٚأِخ حٌمٜٛ حلأفم١ش ٟٚ٘ لٜٛ حٌمـ فٟٙ طمُخ

حٌخ١ًٍ .طمش ١ٓ حلاػظزخس فٟ ِٕرؼ  

 

 

 -(  :Secondary Loadsالأزمبل انثبوٌُخ ) ؿٍر انمجبشرح (  )  2.5.3

ٚطؾظًّ ػٍٝ حلأىّخػ حٌٕخطؾ ػٓ حٌـفخف ٌٍخشعخٔش ٚ حٌظّذد حٌٕخطؾ ػٓ حٌظؤػ١ش حٌلشحسٞ ٚ حٌضكف ٚ حٌٙزٛه ٌظشرش 

حلأعخط  ٚلذ طُ أخز٘ٓ رؼ١ٓ حلاػظزخس ِٓ خلاي طٛف١ش فٛحفً حٌظّذد حٌلشحس٠ش دحخً حٌّزٕٝ رل١غ ٠ٍزٟ حٌؾشٚه حٌخخفش رٗ وّخ 

 ع١شد لاكمخ خلاي ٘زح حٌفقً . 

 

-أزمبل الاوكمبظ َانزمذد :  2.1.5.3  

 

ٟٚ٘ أكّخي ٔخطـش ػٓ طّذد ٚحٔىّخػ حٌؼٕخفش حٌخشعخ١ٔش ٌٍّزٕٝ ٔظ١ـش حخظلاف دسؿخص حٌلشحسس خلاي فقٛي حٌغٕش، ٠ٚظُ          

حٌظق١ُّ.حخز ٘زٖ حلأكّخي رؼ١ٓ حلاػظزخس ِٓ خلاي طٛف١ش فٛحفً حٌظّذد حٌلشحسٞ دحخً حٌّزٕٝ رخٌشؿٛع ػٍٝ حٌىٛد حٌّغظخذَ فٟ   

 

 

 انؼىبصر الإوشبئٍخ :  3-6 

طظىْٛ ؿ١ّغ حٌّزخٟٔ ػخدس ِٓ ِـّٛػش ِٓ حٌؼٕخفش حلإٔؾخث١ش حٌظٟ طظىخػف ٌىٟ طلخفع ػٍٝ حعظّشحس٠ش ٚؿٛد حٌّزٕٝ 

 -ٚفلاك١ظٗ ٌلاعظخذحَ حٌزؾشٞ , ِٚٓ أُ٘ ٘زٖ حٌؼٕخفش: 

 .  Foundationحلأعخعخص   (1

 . Columns حلأػّذس  (2

 . Beamsحٌـغٛس  (3

 . Slabs حٌؼمذحص (4

 . Shear wallؿذسحْ حٌمـ   (5

 .   Stairsحلأدسحؽ  (6

 .  Retaining Wallؿذسحْ حعظٕخد٠ش (7
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 . Bearing Wallؿذسحْ كخٍِش  (8

 .Joint Systemفٛحفً حٌظّذد  (9

  steel beams.حٌـغٛس حٌّؼذ١ٔش  (12

 column steel.حػّذس ِؼذ١ٔش  (11

 

 

 - ٠ٛمق ٘زح حٌّخطو رؼل حٌؼٕخفش حلإٔؾخث١ش حٌّٛؿٛدس فٟ حٌّزٕٝ :

 

 

 

 ( رضم  رُضٍسً نهؼىبصر الإوشبئٍخ . 2 - 3انشكم ) 
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 -انؼقذاد ) انجلاطبد (  : 1.6.3

ػزخسس ػٓ حٌؼٕخفش حلإٔؾخث١ش حٌمخدسس ػٍٝ ٔمً حٌمٜٛ حٌشث١غ١ش  رغزذ حلأكّخي حٌّئػشس ػ١ٍٙخ اٌٝ حٌؼٕخفش حلإٔؾخث١ش  حٌؼمذحص 

 حٌلخٍِش فٟ حٌّزٕٝ ِؼً حٌـغٛس ٚحٌـذسحْ ٚحلأػّذس . 

 ٠ٚٛؿذ  أٔٛحع ِخظٍفش ٚػذ٠ذس ؽخثؼش حلاعظؼّخي ِٓ حٌزلاهخص حٌخشعخ١ٔش حٌّغٍلش , ِٕٙخ ِخ٠ٍٟ :

 . Solid Slabsٌّقّظش حٌؼمذحص ح .1

 . Ribbed Slabsحٌؼمذحص حٌّفشغش  .2

 

 ٚٔظشح ٌٛؿٛد حٌؼذ٠ذ ِٓ حٌفؼخ١ٌخص فٟ ٘زح حٌّؾشٚع , ٚطٕٛع حٌّظطٍزخص حٌّؼّخس٠ش طُ حخظ١خس حٌٕٛػ١ٓ ِٓ حٌؼمذحص         

 وً كغذ ِخ ٘ٛ ِلاثُ ٌطز١ؼش حلاعظخذحَ , ٚحٌزٞ ع١ٛمق فٟ حٌظقخ١ُِ حلإٔؾخث١ش فٟ حٌفقٛي حٌلاكمش , 

 

  -ٚف١ّخ ٠ٍٟ ر١خْ ٌٙزٖ حلأٔٛحع :

 -(:(Solid Slabs نمصمزخؼقذاد اان 6.31.1.

-٠ٕٚمغُ ٘زح حٌٕٛع اٌٝ لغ١ّٓ  ّٚ٘خ :  

 .  One Way Solid Slabsانؼقذاد انمصمزخ كً اردبي َازذ  - أ

 

 

 

 

 

 

 

 

 

 

 

 

 

. ( ػقذح مصمزخ ثبردبي َازذ3 -3انشكم )  
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 . Two Way Solid Slabsانؼقذاد انمصمزخ كً اردبٌٍه  - د

 

 

 

 

 

 

 

 

 

 

 

 ( ػقذح مصمزخ ثبردبٌٍه .4 - 3انشكم )

 

 

 -(:(Ribbed Slabs  ملرؿخؼقذاد انان 2 .3.6.1

 -أِخ حٌؼمذحص حٌّفشغش فظمغُ اٌٝ لغ١ّٓ ّ٘خ :

 . One Way Ribbed Slabػقذ فٟ حطـخٖ ٚحكذ  ػمذحص (1

  . Tow- Way Ribbed Slabsػمذحص ػقذ فٟ حطـخ١٘ٓ  (2
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 -(:(One Way Rib Slabsػقذاد انؼصت راد الاردبي انُازذ -أ 

ػٕذِخ ٠شحد طغط١ش ِغخكخص رذْٚ ؿغٛس عخلطش , ٠ٚظُ حعظخذحَ ٘زٖ حٌزلاهخص فٟ ؿ١ّغ هٛحرك ٘زح  طغظخذَ ٘زٖ حٌؼمذحص 

 حٌّؾشٚع ٚػمذحص ر١ض حٌذسؽ  ِٚطخٌغ حٌذسؽ , ٚرٌه ٌخفش ٚصٔٙخ ٚ فؼخ١ٌظٙخ  .

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 .( ػقذاد انؼصت راد الاردبي انُازذ5 -3انشكم )
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 -(:(Two Way Rib Slabs ٍهانؼصت راد الاردبٌ ػقذاد  -ة

خخفش ػٕذِخ طىْٛ ِغخفخص حٌزلٛس  ,  ٚ ػمذحص حٌؼقذ فٟ حطـخ١٘ٓ فظغظخذَ فٟ كخٌش  حٌّغخكخص حٌىز١شس ٔغز١خ          

َ . 6ٌٍؼمذس ِظمخسرش ٚ طىْٛ حٌّغخفخص أوؼش ِٓ   

 

 

 

 

 

 

 

 

 

 

 

. ( ػقذاد انؼصت راد الاردبٌٍه 6 – 3انشكم )  

 -اندطُر   : 2.6.3

خ١ٔش ِٚؼذ١ٔش , حِخ , ٟٚ٘ ٔٛػخْ , خشعٟٚ٘ ػٕخفش أؾخث١ش أعخع١ش فٟ ٔمً حلأكّخي ِٓ حلأػقخد ٚحٌؼمذحص حٌّقّظش   

 -حٌخشعخ١ٔش فٟٙ:

 حسطفخع حٌؼمذس .  ٌؼمذس رل١غ ٠ىْٛ حسطفخػٙخ ٠غخٚٞػزخسس ػٓ حٌـغٛس حٌّخف١ش دحخً ح -حٌـغٛس حٌّغلٛسس :     (1

                                             ػزخسس ػٓ طٍه حٌـغٛس حٌظٟ ٠ىْٛ حسطفخػٙخ حوزش ِٓ حسطفخع حٌؼمذس  ٠ٚظُ   -( :   Dropped Beamحٌـغٛس حٌغخلطش )    (2

( Up stand Beam( أٚ حٌؼٍٛٞ )Down Stand Beamارشحص حٌـضء حٌضحثذ ِٓ حٌـغش فٟ حكذ حلاطـخ١٘ٓ حٌغفٍٟ )

 .L –section , T-section رل١غ طغّٝ ٘زٖ حٌـغٛس  

 

ٚٔظشح ٌٍظٛص٠غ حٌـ١ذ ٌٍمٜٛ حٌّئػشس ػٍٝ حٌغطق ِٚٓ ػُ ػٍٝ حلأػّذس ٚ حٌـغٛس ,فمذ طُ حعظخذحَ حٌـغٛس           

   .غ ِشحػخس ػخًِ حٌظمٛط)حلألٕخء(حٌغخلطش ِ

 



 

31 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. اندطُر انمطسُرح َانطبقطخ(  7 – 3انشكم )  

 

 

ٌلأغشحك حٌظخ١ٌشطغظخذَ حٌـغٛس فٟ حٌّزخٟٔ   

 طٛمغ حٌـغٛس طلض حٌلٛحثو ٌظل١ًّ حٌلخثو ػ١ٍٙخ طـٕزخ ٌظل١ٍّٗ ِزخؽش ػٍٝ حٌزلاهش  حٌخشعخ١ٔش حٌنؼ١فش. (1

كظٝ ِٕغٛد حلأػظخد ٠ّٚىٓ  ٌلخٌش ٠ىْٛ ػّك حٌـغش وخف ٌٍٕضٚيطٛمغ حٌـغٛس أػٍٝ حٌلٛحثو ٌٍظؼظ١ذ ػ١ٍٙخ ٚفٟ ٘زٖ ح (2

 أْ طىْٛ ِغخ٠ٚش أٚ حوزش ِٓ عّه حٌلخثو.

 ١ًٍ هٛي حلأزؼخؽ ٌلأػّذس.طم (3

طمغ١ُ حٌزلاهخص حٌخشعخ١ٔش رحص حٌّغخكخص حٌٛحعؼش اٌٝ أؿضحء وً ؿضء ِٕٙخ رّغخكش ٠ّىٓ طق١ّّٙخ ٌظقزق رغّه ٚطغ١ٍق  (4

 حلظقخدٞ.

 Frames).طشر١و حلأػّذس ِغ رؼنٙخ ٚرٌه ٌؼًّ ِفؼٛي حلإهخسحص) (5

 ر١ٓ حٌـغٛس ٚحلأػّذس ٌٍلقٛي ػٍٝ أفنً طٛص٠غ ٌؼضَٚ حلألٕخء فٟ حٌـغٛس  (6
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  -الأػمذح   : 3.6.3

ٚحٌـغٛس ٚٔمٍٙخ  اٌٝ حلأعخعخص، ٚرزٌه فٟٙ ػٕقش أؾخثٟ  طؼظزش حلأػّذس حٌؼٕقش حٌشث١غٟ فٟ ٔمً حلأكّخي ِٓ حٌؼمذحص 

 مشٚسٞ فٟ ٔمً حلأكّخي ٚػزخص حٌّزٕٝ . ٌزٌه ٠ـذ طق١ّّٙخ رل١غ طىْٛ لخدسس ػٍٝ ٔمً ٚطٛص٠غ حلأكّخي حٌٛحلؼش ػ١ٍٙخ .

ذس أؽىخي ػذ٠ذس، ِٕٙخ أِخ رخٌٕغزش اٌٝ أٔٛحع حلأػّذس فٟٙ ػٍٝ ٔٛػ١ٓ: حلأػّذس حٌمق١شس ٚحلأػّذس حٌط٠ٍٛش . ٌّٚمخهغ حلأػّ  

حٌّغظط١ً ٚ حٌذحثشٞ ٚ حٌّنٍغ ٚ حٌّشرغ ٚ حٌّشوذ. ٕٚ٘خن طق١ٕف آخش ٌلأػّذس ِٓ ك١غ هز١ؼش حٌّخدس حٌّغظخذِش فّٕٙخ حٌخشعخ١ٔش 

 ٚحٌّؼذ١ٔش ٚحٌخؾز١ش .

, رخلإمخفش اٌٝ  ٚأِخ رخٌٕغزش اٌٝ حلأػّذس حٌّغظخذِش فٟ ٘زح حٌّزٕٝ فٟٙ ِظٕٛػش ِٓ ك١غ حٌطٛي , فٕٙخن حلأػّذس حٌط٠ٍٛش 

حلأػّذس حٌمق١شس , ِٚٓ ك١غ هز١ؼظٙخ , فٟٙ ِٓ حٌخشعخٔش حٌّغٍلش , ِٚٓ ك١غ حٌؾىً فّٕٙخ ِخ ٘ٛ دحثشٞ ٚأخشٜ ِغظط١ٍش حٌؾىً, 

 ( ػذد ِٓ ِمخهغ حلأػّذس 8 -٠ٚ3ز١ٓ حٌؾىً )

                  

                                             

                                         

 

 

 

 

 

 

 

 

 

 

 . أوُاع الأػمذح انمطزخذمخ( 8 – 3انشكم )
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 -(  :Shear Wallخذران انقص )  4.6.3

ٟٚ٘ ػٕخفش أؾخث١ش كخٍِش طمخَٚ حٌمٜٛ حٌؼّٛد٠ش ٚحلأفم١ش حٌٛحلؼش ػ١ٍٙخ ٚطغظخذَ رؾىً أعخعٟ ٌّمخِٚش حلأكّخي حلأفم١ش ِؼً  

( ، ٚ٘زٖ حٌـذسحْ طغٍق رطزمظ١ٓ ِٓ حٌلذ٠ذ كظٝ طض٠ذ ِٓ وفخءطٙخ ػٍٝ shear wallؿذسحْ حٌمـ )لٜٛ حٌش٠خف ٚحٌضلاصي ٚطغّٝ 

 ِمخِٚش حٌمٜٛ حلأفم١ش . 

ٚطؼًّ ٘زٖ حٌـذسحْ ػٍٝ طلًّ حلأٚصحْ حٌشأع١ش حٌّٕمٌٛش ا١ٌٙخ وّخ طؼًّ ػٍٝ ِمخِٚش حٌمٜٛ حلأفم١ش حٌظٟ ٠ظؼشك ٌٙخ حٌّٕؾؤ,  

ِشحػخس أْ طىْٛ حٌّغخفش ر١ٓ ِشوض حٌّمخِٚش حٌزٞ طؾىٍٗ ؿذسحْ حٌمـ فٟ وً حطـخٖ ِٚشوض حٌؼمً ٠ٚـذ طٛفش٘خ فٟ حلاطـخ١٘ٓ ِغ 

 ٌٍّزٕٝ ألً ِخ ٠ّىٓ . ٚحْ طىْٛ ٘زٖ حٌـذسحْ وخف١ش ٌظم١ًٍ طٌٛذ حٌؼضَٚ ٚآػخس٘خ ػٍٝ ؿذسحْ حٌّزٕٝ حٌّمخِٚش ٌٍمٜٛ حلأفم١ش .

سٚط فٟ وخًِ حٌّزٕٝ ٚرٌه ٌٕظّىٓ ِٓ طق١ّّٙخ فٟ حٌفقٛي ٚلذ طُ طلذ٠ذ ؿذسحْ حٌمـ فٟ حٌّزٕٝ  ٚطٛص٠ؼٙخ رؾىً ِذ 

 حٌمخدِش , ٚطظّؼً ٘زٖ حٌـذسحْ , رـذسحْ ر١ض حٌذسؽ , ٚؿذسحْ حٌّقخػذ , ٚحٌـذسحْ حلأخشٜ حٌظٟ طزذأ ِٓ أعخعخص حٌّزٕٝ . 

 

 

 

 

 

 

 

 

 

 

 

 ( خذار انقص 9 - 3انشكم )
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 كُاصم انزمذد : 5.6.3

حلأرؼخد حلأفم١ش حٌىز١شس أٚ رحص حلأؽىخي ٚحلأٚمخع حٌخخفش فٛحفً طّذد كشحسٞ أٚ فٛحفً ٘زٛه، طٕفز فٟ وظً حٌّزخٟٔ رحص  

ٚلذ طىْٛ حٌفٛحفً ٌٍغشم١ٓ ِؼخً. ٚػٕذ طل١ًٍ حٌّٕؾآص ٌذسحعظٙخ وّمخَٚ لأفؼخي حٌضلاصي طذػٝ ٘زٖ حٌفٛحفً رخٌفٛحفً حٌضٌضح١ٌش، 

  فمخً ٌّخ ٠ٍٟ:ٌٚٙزٖ حٌفٛحفً رؼل حلاؽظشحهخص ٚحٌظٛف١خص حٌخخفش رٙخ ٚ

٠ٕزغٟ حعظخذحَ فٛحفً طّذد كشحسٞ فٟ وظٍش حٌّٕؾؤ كغذ حٌىٛد حلأِش٠ىٟ، ػٍٝ أْ طقً ٘زٖ حٌفٛحفً اٌٝ  (1

 ٚؿٗ حلأعخعخص حٌؼٍٛٞ دْٚ حخظشحلٙخ. ٚطؼظزش حٌّغخفخص حٌؼظّٝ لأرؼخد وظٍش حٌّزٕٝ وّخ ٠ٍٟ:

 فٟ حٌّٕخهك رحص حٌشهٛرش حٌؼخ١ٌش. 40m))-أ

 حٌشهٛرش حٌؼخد٠ش.فٟ حٌّٕخهك رحص  36m))-د

 فٟ حٌّٕخهك رحص حٌشهٛرش حٌّظٛعطش. 32m))-ؽ

 فٟ حٌّٕخهك حٌـخفش. 28m))-د

 ( . ٠3cmـذ أْ لا ٠مً ػشك حٌفخفً ػٓ ) (2

 

 -الأضبضبد : 6.6.3

ٚرخٌشغُ ِٓ أْ حلأعخعخص ٟ٘ أٚي ِخ ٔزذأ رظٕف١ز٘خ ػٕذ رٕخء حٌّٕؾؤ , الا أْ طق١ّّٙخ ٠ظُ رؼذ حلأظٙخء ِٓ طق١ُّ وخفش  

 حٌؼٕخفش حلإٔؾخث١ش فٟ حٌّزٕٝ .

ٚطؼظزش حلأعخعخص كٍمش حٌٛفً ر١ٓ حٌؼٕخفش حلإٔؾخث١ش فٟ حٌّزٕٝ ٚحلأسك  , ٌّٚؼشفش حلأٚصحْ ٚحلأكّخي حٌٛحلؼش ػ١ٍٙخ ,فبْ  

طلًّ حلأكّخي حٌٛحلؼش ػٍٝ حٌؼمذس طٕظمً اٌٝ حٌـغٛس ػُ اٌٝ حلأػّذس ٚأخ١شح اٌٝ حلأعخعخص اٌٝ حٌظشرش ٠ٚىْٛ حلأعخط ِغئٚي ػٓ 

 حلأكّخي ح١ٌّظش ٌٍّزٕٝ ٚأ٠نخ حلأكّخي حٌذ٠ٕخ١ِى١ش حٌٕخطـش ػٓ حٌش٠خف ٚحٌؼٍٛؽ ٚحٌضلاصي ٚأ٠نخ حلأكّخي حٌل١ش دحخً حٌّزٕٝ . 

ٚطىْٛ ٘زٖ حلأكّخي ٟ٘ حلأكّخي حٌظق١ّ١ّش ٌلأعخعخص , ٚرٕخءح ػٍٝ حلأكّخي حٌٛحلؼش ػ١ٍٙخ ٚهز١ؼش حٌّٛلغ ٠ظُ طلذ٠ذ ٔٛع  

ِٚٓ حٌّظٛلغ حعظخذحَ أعخعخص ِٓ أٔٛحع ِخظٍفش  ٚرٌه طزؼخ ٌمٛس طلًّ حٌظشرش ٚحلأكّخي حٌٛحلؼش ػٍٝ وً حلأعخعخص حٌّغظخذِش , 

 أعخط  . 

( ٚلذ ٠ىْٛ ػ١ّمخ دحخً Shallow Foundationٚحلأعخط لذ ٠ىْٛ لش٠زخ ِٓ عطق حلأسك ٠ٚغّٝ رخلأعخط حٌغطلٟ ) 

ٜٛ, أٚ طٛص٠ؼٙخ ػٍٝ حٌطزمخص رطش٠مش طذس٠ـ١ش ٠ٚغّٝ ٘زح حٌٕٛع رخلأعخط حٌظشرش ٌٕمً أكّخي حٌّٕؾؤ اٌٝ هزمخص حٌظشرش حٌؼ١ّمش حلأل

         (.  Deep Foundationحٌؼ١ّك)
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 . ( : الأضبش انمىلرد10 -3انشكم ) 

 

 

 

 

 

 

 

 

 

 

 ( مقطغ طُنً كً الأضبش12-3انشكم )                           ( مطقط أكقً نلأضبش11-3انشكم )
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(  ٠ظُ طٛم١ق و١ف١ش ٔمً حلاكّخي ِٓ حٌّزٕٝ حٌٝ حلاعخط ػٓ هش٠ك حٌؼّٛد ، ٚطٛم١ق 12 -3(، )11 - 3فٟ حٌؾى١ٍٓ )  

  ػ١ٍّش ِمخِٚش حٌظشرش ٌلاكّخي حٌٛحلؼش ػ١ٍٙخ ِٓ حٌّزٕٝ ٚح٠نخ طٛمق ػ١ٍّش طٛص٠غ كذ٠ذ حٌظغ١ٍق فٟ حلاعخط .

 

 الأدراج : 7.6.3

حلإٔؾخثٟ  حٌّغئٚي ػٓ حلأظمخي حٌشحعٟ ر١ٓ حٌطزمخص فٟ حٌّزٕٝ ك١غ ٠ظُ طمغ١ُ  حلأدسحؽ ػزخسس ػٓ حٌؼٕقش حٌّؼّخسٞ ٚ 

حسطفخع حٌطخرك اٌٝ حسطفخػخص فغ١شس طّؼً حسطفخع حٌذسؿش حٌٛحكذس . ٠ٚظُ طق١ُّ حٌذسؽ أؾخث١خ رخػظزخسٖ ػمذس ِقّظش فٟ حطـخٖ ٚحكذ 

, ٚوزٌه حخز فٟ ػ١ٓ حلاػظزخس فٟ حٌظق١ُّ حلإٔؾخثٟ  , ٚطُ حعظخذحِٙخ فٟ ِؾشٚػٕخ رؾىً ٚحمق ِٛصػش ػٍٝ أسؿخء حٌّؾشٚع 

 ( ٠ز١ٓ ؽىً حٌذسؽ ٚ هش٠مش طغ١ٍلٗ .13  -3ٚحٌؾىً ),ش ػٓ ٚصْ حٌّقخػذ حٌىٙشرخث١ش  حلأكّخي  حٌٕخطـ

 

 

 

 

 

 

 

 

 

 . ( مقطغ رُضٍسً كً انذرج13 - 3انشكم )
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-اندذران الإضزىبدٌخ  : 8.6.3  

ٌظغٕذ حٌظشحد ٚحٌّخء حٌزٞ خٍفٙخ ِٚخ ٠ٕظؾ ػٓ ٘زح حٌظشحد ِٓ مغٛه طلخٚي أْ طمٍذ أٚ طلشن ٘زح  طزٕٝ ٘زٖ حٌلٛحثو 

 حٌـذحس، ٚطقُّ حٌـذسحْ حلإعظٕخد٠ش ٌّمخِٚش ٚصْ حٌظشرش سحع١خ ٚمغٛه حٌظشرش حلأفم١ش ٚلٜٛ حٌشفغ ِٓ ح١ٌّخٖ حٌـٛف١ش .

رذ ِٓ حعظخذحَ ؿذسحْ حعظٕخد٠ش ٌظلّٟ حٌظشرش ِٓ حلا١ٙٔخس أٚ رغزذ حلاخظلاف حٌٛحمق فٟ ِٕخع١ذ لطؼش أسك حٌّؾشٚع، وخْ لا  

. ٕٚ٘خن ػذس أٔٛحع ِٓ حٌـذسحْ حلإعظٕخد٠ش ِٕٙخ  حلأضلاق. ٠ّٚىٓ أْ طٕفز حٌـذسحْ حلإعظٕخد٠ش ِٓ حٌخشعخٔش حٌّغٍلش أٚ حٌؼخد٠ش أٚ ِٓ حٌلـش

: 

   حٌـذسحْ حٌـخرر١شgravity walls). حٌظٟ طؼظّذ ػٍٝ ٚصٔٙخ ) 

 ٌىخر١ٌٛش حٌـذسحْ حcantilever walls). ) 

  ؿذسحْ ِذػّش(braced walls). 

  

 

 

 

 

 

 

 

 

 

 ( خذار اضزىبدي14 - 3انشكم  )
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 -انمطزخذمخ : ثرامح انسبضُة 3-7

1) AUTOCAD 2008.رٌه ٌؼًّ حٌشعِٛخص حٌّفقٍش ٌٍؼٕخفش حلإٔؾخث١ش ٚ : 

2) STAAD PRO .ٕٝٚرٌه لإؿشحء رؼل حٌظلخ١ًٌ حلإٔؾخث١ش ٚحٌظق١ُّ لأؿضحء حٌّز : 

3) ATIR .ٌٍٟظق١ُّ حلإٔؾخث : 

4) SAFE  .رٌه لإؿشحء حٌظق١ُّ ٌٍؼٕخفش حلإٔؾخث١ش ٚ : 

5) ETABS   .رٌه لإؿشحء حٌظق١ُّ ٌٍؼٕخفش حلإٔؾخث١ش ٚ : 
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Chapter Four 

 

 

Structural Analysis and Design 

  

 

4.1  Introduction. 

4.2  Determination of Factored Load. 

4.3  Determination of Thickness for one way Ribbed slab. 

4.4  Load calculation for one way Ribbed slab. 

4.5  Design of Topping. 

4.6  Design of Rib (R109). 

4.7  Design of Beam (B129). 

4.8  Design of Tow way Ribbed slab. 

4.9  Design of one way Solid slab for stair. 

4.10  Design of long Column (C11). 

4.11  Design of Stair (Stair 2). 

4.12  Design of Basement Wall. 

4.13  Design of Isolated Footing (F5 , C10). 

4.14  Design of Mat Foundation for Well . 

4.15  Design of Shear wall (W10). 
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Structural Analysis And Design  
  

4.1 Introduction : 

Concrete is a construction material composed of cement (commonly Portland 

cement) as well as other cementitious materials such as fly ash and slag cement, 

aggregate (generally a coarse aggregate such as gravel, limestone, or granite, plus a 

fine aggregate such as sand), water, and chemical admixtures. The word concrete 

comes from the Latin word "concretus", which means "hardened" or "hard". 

 

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

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

the other components together, eventually creating a stone-like material. Concrete is 

used to make pavements, architectural structures, foundations, motorways/roads, 

bridges/overpasses, parking structures, brick/block walls and footings for gates. 

. 

In This Project, there are three types of slabs: solid slabs, one-way ribbed and 

two-way ribbed slabs. They would be analyzed and designed by using finite element 

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

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

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

 

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

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

nominal strength calculated in accordance with the requirements and assumptions of 

ACI-code. 

 

 

 

 

 

 

 

 

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

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

project members, is determined as follows: 

 

qu = 1.2D + 1.6L                          ACI – 318 - 08 (9.2.1) 

 

4.3 Determination of Thickness for One Way Ribbed Slab:- 

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

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

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

For rib (R109) in ground floor, as shown in fig (4.1). 

 

 

Fig. (4-1) Rib (109) in the Ground floor  

 

Minimum thickness for one way ribbed slab: 

  m
L

375.0
5.18

95.6

5.18
             (one end continuous)  

   
m

L
33.0

21

95.6

21


    
             (both end continuous) 

 

For Rib(1) in the basement floor 35 cm control (27 cm block + 8 cm Topping). 
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4.4 Load Calculation for One Way Ribbed Slab: 

 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: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4-2) One way ribbed slab 

 

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

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

Eb  = L / 4 = 2.88 / 4 = 720 cm                   

Eb  = 12 + 16 t = 12 + 16 (8) = 140 cm 

Eb =52 cm        Control                                

 

We will take Eb  For T-section = 52 cm . 
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Calculation of the total dead load for one way rib slab is shown in the following 

table: 

Table (4 – 1) Calculation of the total dead load for one way rib slab.  

Calculation Parts of Rib No. 

0.27*0.12*25  = 0.81                   KN/m    Rib RC 1 

               KN/m                      1.04    =0.08*0.52*25 Top Slab 2 

0.03*0.52*22     =   0.343             KN/m     Plaster 3 

0.27*0.4*10       =  1.08                KN/m   Block 4 

0.07*0. 52*17 = 0.619                  KN/m     Corse sand 5 

0.03*0. 52*23    = 0. 359              KN/m   Tile  6 

0.03*0.52*22= 0.343                    KN/m Mortar 7 

   1*0.52*1  =  0.52                      KN/m Partition 8 

KN/m/rib   5.114 

 

Nominal Total Dead Load: 

 

 D.L. total = 0.81 + 1.04 + 0.343 + 1.08 + 0.619 + 0.359+0.343+0.52  = 5.114  

KN/m of rib 

Total dead load = 5.114/ 0.52 = 9.835          KN/m
2
 

Live load = 5 * 0.52 = 2.6                        KN/m of rib  

Factored dead Load = 1.2* 5.144 = 6.14     KN/m 

Factored live Load   = 1.6 * 2.6 = 4.16       KN/m 
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4.5 Design of Topping: 
Calculation of the total dead load for topping is shown in the following table: 

Table (4 – 2) Calculation of the total dead load for topping.  

Calculation Parts of Rib No. 

               KN/m                    2    =0.08*1*1*25 Top Slab 1 

0.07*1*1*17 = 1.19              KN/m     Coarse sand 2 

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

0.03*1*1*22=0.66                KN/m Mortar 4 

1*1*1=1                       KN/m Partition 5 

KN/ m2   5.54 

 

 

 

 

Wu = (1.2 * 5.54) + (1.6 * 5) 
       = 14.65     KN/m

2
   

 

Assume slab fixed at supported points (ribs): 

  

    Mu =
12

* 2lWu
 
     

   Mu =
12

4.0*65.14 2

= 0.195    KN.m   
 

24'cf       (Mpa)                                                   

)(42.0 MPacffr          ACI-318-02   (22-5.1)           

263 /2060101006.2

06.2)(2442.0

mKN

MPaMPafr






     Fig. (4-3) Toping of slab        

 Mn = ƒr * s 
S =   

Mn = 2060  * = 2.184      KN.m
  
   

 Mn = 0.55 * 2.184 = 1.201            KN.m                                

 

Where  = 0.55 …… for plain concret .   

 Mn = 1.201 KN.m > Mu = 0.195     KN.m
   

  33
22

1006.1
6

08.000.1

6
m

bh 




31006.1 
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No structural reinforcement is needed. Therefore, shrinkage and temperature 

reinforcement must be provided. 

For the shrinkage and temperature reinforcement: 

    =0.0018                                                             ACI-318-02   (7.12.2) 

As =  * b * h = 0.0018 * 1000* 80 = 144 mm
2 

/1m
   

Try bars   8 with As = 50.27  

Bar numbers 87.2
27.50

144

8


As

As
n

 

Take 3  8 with As = 150.8 mm²/m strip or  8 @ 300mm 

In both direction step (S) is the smallest of :- 

1) 3h = 3*80 = 240mm…………control                       

2) 450mm 

3) mmCc
fs

s 349205.2

400
3

2

280
3805.2

280
380 





























                 but 

                 
mm

fs
s 315

400
3

2

280
300

280
300 































            

4) Take  8 @200mm in both direction S= 200mm<Smax =240mm…..ok 
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4.6 Design of Rib (190 ):  

By using ATIR program we get the envelope moment and shear diagram as the 

follows:- 

 

 

 

 

 

 

 

 

 

Fig. (4 - 4) spans diagram for rib (109)-(KN.m). 

 

 

 

 

 

 

 

 

 

Fig. (4 - 5) Moment diagram for rib (109)-(KN.m). 

 

 

 

 

 

 

 

 

 

Fig. (4 - 6) Shear diagram for rib (109 )-(KN) 

A 

A 

1 
1 

A 

A 

2 
2 

A 

A 

3 
3 

A 

A 

4 5 
4 

0.6 5.97 1. 1. 3.62 1. 1. 5.95 1. 1. 2.88 0.6 

6.77 4.62 6.95 3.68 

12. 

35. 

8. 
52. 

A A 

Shear  

26.4 24.1 
30.6 

24.3 

-33. 

-20.4 

-32.6 

-9.5 

29.5 

-41.2 

29.3 

-25.5 

35.8 

-37.7 

29.4 

-12.6 

Moments:   spans  1 to  4 

8.4 

-42.7 

-29.4 
-23.4 

-33.2 

-16.6 
-21.8 

-38.5 

-26.1 
-20.9 

3.3 

42.1 

3.3 

31.4 

7.7 

1.34 1.2 
1.35 

3.18 

1.05 1.66 
1.35 

0.85 
1.11 

1.24 

2.71 4.06 2.54 2.08 3.47 3.48 2.39 1.29 
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4.6.1 Design of Positive Moment for (Rib 190 ): 

*This design for( 6777) m span, 

» Use Mu max positive for span = 42.1    kN.m 

Use  Ø  16 : 

d = h – cover - d/2 = 350 – 20 – 8 ــ   ( 16/ 2) = 314   mm 

Mn required = 42.1 / 0.9 = 44.778    kN.m   

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

For   hf = t = 8 cm 

C = 0.85 fc t Eb = 0.85 (24) (80) (520)/1000 =848.6 KN 

Mnf = 0.85 fc  b hf ( d – hf/2 )   

      = 0.85 * 24*520*80 (314 – 80/2 )*10^
-6 

 = 232.53  KN.m   

Mnf  = 232.53  KN.m >> Mn required = 44.778   KN.m   

Design as a rectangular with Eb = 52 cm 

A s min = ))((
)(4

dbw
fy

cf 
                                     ACI-318 (10.5.1) 

A s min = 24.115)314)(120(
)400(4

24
mm  

A s min = ))((
)(

4.1
dbw

fy
         

 A s min = 2132)314)(120(
400

4.1
mm            

A s min = 132 mm
2
    115.4 mm

2
                         

A s min = 132  mm
2

 

'85.0 fc

fy
m   6.19

)24(85.0

400
  

mpa
bd

Mn
Rn 873.0

)314)(520(

)6^10(*778.44
22

  

002231.0
400

873.0*6.19*2
11

6.19

12
11

1
































fy

mRn

m


  

A s  = 0.002231*(520) (314) = 364.325  mm
2
 > A s min  = 132  mm

2
  

As req= 364.325   mm
2
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# of bars = As / As bar = 364.325/201.1 = 1.81                 * Note  AΦ16 = 201.1  mm
2 

 

 Select bottom bars   2Φ16  

 

Total As (provide) =402 mm
2
 > As req= 364.325 mm

2
 

 

 

* Check Strain: 
Tension = Compression 

abffyA cs  '85.0    

mma

a

158.15

5202485.0400402




 

mm
a

c 8.17
85.0

  

 

005.00499.0

0499.0003.0
8.17

8.17314








s

s




 

  Ok……. 
  

 

* Design of Positive Moment for (Rib 190 ): 

This design for( 6.95) m span, 

Mu max positive for span = 31.4 kN.m 

Mn required = 31.4/0.9 = 34.9 kN.m   

 

Design as a rectangular with Eb = 52 cm 

Use  Ø  14 :    

d = h – cover - d/2 = 350 – 20 – 8 ــ   ( 14/ 2) = 315   mm 

'85.0 fc

fy
m   6.19

)24(85.0

400
  

676.0
)315)(520(

)10(*9.34
2

6

2


bd

Mn
Rn  

00172.0
400

676.0*6.19*2
11

6.19

12
11

1
































fy

mRn

m

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A s  = 0.00172*(520) (315) = 281.74 mm
2

 >  A s min  = 132 mm 2         

 As req= 281.74 mm 2
 

# of bars = As / As bar = 281.74/ 153.9 = 1.83              * Note  AΦ14 = 153.9  mm2  

Select bottom bars   2Φ14 with  As = 307.9 mm 2  > As req= 281.74 mm 2  

 

Select bottom bars   2Φ14   

 
* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

61.11

5202485.04009.307




 

mm
a

c 66.13
85.0

61.11

85.0
  

005.0066.0

066.0003.0
66.13

66.13315








s

s




 

  Ok……. 

 

* Design of Positive Moment for (Rib 190 ): 

This design for( 3.68) m span, 

Mu max positive for span = 7.7 kN.m 

Mn required = 7.7/0.9 = 8.55 kN.m   

 

Design as a rectangular with Eb = 52 cm 

Use  Ø  10  : 

d = h – cover - d/2 = 350 – 20 – 8 ــ   ( 10/ 2) = 317   mm 

'85.0 fc

fy
m 

 

6.19
)24(85.0

400


 

164.0
)317)(520(

)10(*55.8
2

6

2


bd

Mn
Rn  
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000411.0
400

164.0*6.19*2
11

6.19

12
11

1
































fy

mRn

m


  

As= 0.000411*(520) (317) = 67.7 mm
2

<  As min = 132 mm
2

        

Use As req= As min   = 132 mm
2
 

# of bars = As / As bar = 132/ 78.5 = 1.68                       * Note  AΦ10 = 78.5  mm2  

Select bottom bars   2Φ10 with  As = 157.1 mm
2

 > As req= 132 mm
2

 

 

Select bottom bars  2Φ10 

                                                                                                                                                                                              

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

923.5

5202485.04001.157




 

mm
a

c 97.6
85.0

923.5

85.0
  

005.0133.0

133.0003.0
97.6

97.6317








s

s




 

  Ok……. 

 

For any  moment  less than  (7.7 KN.m ) Use  bars  2Φ10                                                                                                                                                                                                   
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4.6.2 Design of  Negative  Moment for (Rib 190 ): 

 

Mu = 26.1 kN.m  

Mn  = 26.1 / 0.9 = 29 kN.m   

Use  Ø  14   and   d = 315 mm 

Design of T-section for negative moment as rectangular section with 

 ( b = bw ) . 

m = 19.6  

4355.2
)315)(120(

)10(*29
2

6

2


bd

Mn
Rn  

0065.0
400

4355.2*6.19*2
11

6.19

12
11

1
































fy

mRn

m


 

A s  = 0.0065*(120) (315) = 245.82  mm
2

> A s min  = 132  mm
2

  

As req= 245.82  mm
2

 

# of bars = As / As bar = 245.82/153.9= 1.59                  * Note  AΦ14 = 153.9 mm
2  

 

Select bar 2 Φ 14  

Total As (provide) = 307.9   mm
2   

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

31.50

1202485.04009.307




 

mm
a

c 2.59
85.0

31.50

85.0
  

 

005.00112.0

0112.0003.0
2.59

2.59315








s

s




 

  Ok……. 
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* Design of Negative   Moment for (Rib 190 ) :  

 Mu = .4 kN.m 

Mn required = 29.4 /0.9 = 32.67 kN.m   

Use  Ø  14   and   d = 315 mm 

Design of T-section for negative moment as rectangular section with 

( b = bw ) 

m = 19.6  

74.2
)315)(120(

)10(*67.32
2

6

2


bd

Mn
Rn  

0074.0
400

74.2*6.19*2
11

6.19

12
11

1
































fy

mRn

m


  

A s  = 0.0074*(120) (315) = 279.5 mm
2

 > A s min  = 132 mm
2

 

As req= 279.5 mm
2

 

# of bars = As / As bar = 279.5/ 153.9 = 1.82                 * Note  AΦ14 = 153.9 mm
2  

 

 Select bottom bars   2Φ14     

 

Total As (provide) =307.9 mm
2
  

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

59.45

1202485.040001.279




 

mm
a

c 635.53
85.0

59.45

85.0
  

 

005.00146.0

0146.0003.0
635.53

635.53315








s

s




 

  Ok……. 
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4.6.3 Design of Shear for (Rib 109 ) : 

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

Vu = 33.2 KN ………… from Shear diagram for rib (1 )  

Ф Vc =   Ф *   bw * d  

= (0.75 *   120* 315)*0.001 = 24.3KN   

Vu = 36 KN >  Ф Vc = 23.3 KN                          

Ф Vsmin  ≥  0.75 (
3

1
) * bw * d   = 0 .75*(

3

1
)*120 *315 *10

-3
 = 9.5 KN.                    

Ф Vsmin     ≥  0.75 (
16

24
 ) * bw * d = 0.75 * 

16

24
 * 120 * 315 *10

-3
 = 8.7 KN.  

Ф Vsmin = 9.5 KN.                                                                 

  (Ф Vc  + Ф Vsmin) = 24.3 + 9.51 = 33.9 KN > Vu = 33KN 

Minimum shear reinforcement is provided ( Av , min ) 

 Use  2 leg Ф 8  with Av = 50*2 = 100 mm
2 

bw
fy

cfAv

fy

bwAv

s

s

req

req








16

1

3

1

 

 

600
2

max 
d

S 

 

mSbw
fy

cfAv

mS
fy

bwAv

req

req

req

req

s

s

10.1
12.24

4001610502

16

1

1
12.0

400105023

3

1

6

6



















 

 

cmS
d

S 75.15
2

5.31
600

2
maxmax  

Then Select ok...............
2

d
 <15cm=S

 

Select 2 leg Ф 8 / 15 cm c/ 

6

'fc

6

24
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4.7  Design of Beam (B129): 

4.7.1 Load calculation for (B129): 

* The dead load calculations :- ( from rib 114 ) 

The max support reaction ( factored ) from dead loads for rib upon beam 

is (33.5KN)  

Wdl from Rib =           = 64.4 KN / m 

The width of the beam is ( 0.8 m ) , the weight of the beam and the 

weight of the floor layers is : 

  

Table (4 – 3) Calculation of the total dead load for beam 129 : 

Calculation Parts of Beam No. 

0.8*0.5 *25 = 10   KN/m          Beam RC 1 

0.8 *0.03*22 = 0.528        KN/m     Plaster 2 

0.07*0.8*17 = 0.952                          KN/m     Corse sand 3 

0.03*0.8*22 = 0.528                          KN/m Mortar 4 

0.03*0.8*23  = 0.552                         KN/m   Tile  5 

1 *1*0.8= 0.8                                     KN/m Partition 6 

KN/m   13.36 

 

The ded load within beam = 13.36*1.2 = 16 KN/m 

The total factored dedload ( WDL= 64.4 + 16 = 80.4 KN / m ) 

*The live load calculations :- ( from rib 114 ) 

- The max support reaction ( factored ) from live load for rib upon beam 

is(24.23 KN) 

WLL from rib =            = 46.6 KN/ m 

The live load within beam width : LL = 5 * 0.8 = 4 KN / m  

The total factored live load ( WLL= 46.6 + 1.6*4 = 53 KN / m ) 
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Fig. (4 – 7) Beam Geometry (m) 

 

 

 

 

 

 

 
 
 

 

 

Fig. (4 – 8) Beam Moments envelope factored values (KN.m) 

 

 

 

 

 

 

 

 

 

Fig. (4 – 0) Beam Shear envelope factored values (KN) 

 

 

 

A 

A 

1 
1 

A 

A 

2 3 
2 

0.3 2.9 0.3 0.3 6.1 0.6 

3.2 6.55 

80. 

50. 

A A 

Moments:   spans  1 to  2 
-485.2 

36.5 

434.7 

1.31 

1.65 1.18 

0.8 2.4 3.93 2.62 

Shear  

20.2 

395.5 

-271. 
-232.2 

93.8 

-27.1 

-344.6 

469. 

-323.9 

75.7 
-38.9 
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4.7.2 Check for rectangular section :   

Mu = 485.2 KN.m  

 M nf =                       
  

 
Use  Ф 25   

                             

d = 500 – 40 – 10 – 25/2 = 437.5 mm
 

 M nf    = 0.85*24*800*500*(437.5 – 500/2) * 10
-6

 = 1530 KN.m 

Mn = 434.7/ 0.9 = 539 KN.m  <  M nf  = 1530 KN.m 

The section must be desing as rectangular section : 

 

4.7.3 Check single section or Doubly section : 

 maxMn
 
=                     

     

C= 3/7 *d = (3/7) * 437.5 = 187.5 mm 

a = 187.5 * 0.85 = 159.375mm                                                                                 

maxMn   =                                       * 10
-6

 = 930.67KN .m 

       
   

 
                    

  maxMn   = 0.82 * 930.67= 763.15  KN .m   >   maxMu = 485.2 KN .m   

The section must be desing as singly section . 

 

 

4.7.4 Design of  Negative  Moment for Beam : 

 b =80 cm     

 h = 50 cm 

 Use  Ф 25   and   d= 437.5 cm , 

Mu = 485.2  KN.m 

 Mn (req)   = 485.2 / 0.9 = 539 KN.m    

 

A s min = ))((
)(4

dbw
fy

cf 
                                      

A s min =
21071)5.437)(800(

)400(4

24
mm  
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A s min = ))((
)(

4.1
dbw

fy
         

 A s min = 21225)5.437)(800(
400

4.1
mm            

A s min = 1225 mm
2   1071 mm

2
                        

A s min = 1225 mm
2

 

 m 6.19
)24(85.0

400
        

52.3
)5.437)(800(

)10(*539
2

6

2


bd

Mn
Rn   

009727.0
400

52.3*6.19*2
11

6.19

12
11

1
































fy

mRn

m


A s (req)   = 0.009727* (800)* (437.5) = 3404.5 mm
2
 

A s (req) = 3404.5 mm
2
> A s min = 1225 mm

2
 

Use Ø 25 with  area As= 490.9 mm
2

 

# of bars = As / As bar = 3404.5 / 490.9 = 6.9 bars 

Use  7 bars Ф 25 

AS prov. = 3436  mm²  > A s (req) = 3404.5 mm
2
.                                        ……….OK 

 

Select 7 Ф 25 with AS prov. = 3436 mm².     

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

2.84

8002485.04003436




 

mm
a

c 1.99
85.0

2.84

85.0
  

0102.0003.0
1.99

1.995.437



s

     

     0.0102  > 0.005      ………… OK    
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* Check for spacing between bars : 

mms 5.87
6

25*710*22*40800





 

S = 87.5  mm    > 25 mm                   ……….OK   

             

                         > db = 25 mm           ………..OK 

 

 

4.7.5 Design of  Positive Moment for Beam : 

 * For ( 6.55 m ) span : 

Mu = 434.7 KN.m  

M nf =                       
                                            

         = 0.85*24*800*500*(437.5 – 500/2) * 10
-6

 = 1530 KN.m 

Mn = 434.7/ 0.9 = 483 KN.m  <  M nf  = 1530 KN.m 

The section must be desing as rectangular section : 

 

Mn (req)   = 434.7/ 0.9 = 483 KN.m   

m = 19.6 

15.3
)5.437)(800(

)10(*483
2

6

2


bd

Mn
Rn   

0084.0
400

15.3*6.19*2
11

6.19

12
11

1
































fy

mRn

m


A s (req)   = 0.0084* (800)*(437.5) = 2940 mm
2
 

A s (req) = 2940 mm
2
> A s min = 1225 mm

2
 

Use Ø 25 with  area As= 490.9 mm
2

 

# of bars = As / As bar = 2940 / 490.9 = 5.98 bars 

Use  6 bars Ф 25 

AS prov. = 2945.5 mm²  > A s (req) = 2940    mm
2
.                            ……….OK   

 

Select  6 Ф 25  with AS prov. = 2945.2  mm².     
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* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

2.72

8002485.04002.2945




 

mm
a

c 85
85.0

2.72

85.0
  

012.0003.0
85

855.437



s

   

0.012 > 0.005              ……………. OK   

                                      

* Check for spacing between bars : 

mms 50
5

25*610*22*40500





 

S =  50  mm     > 25 mm                  ……….OK  

             

                        > db = 25 mm           ………..OK 

 

 

* For ( 3.2 m ) span : 

 

Mu = 36.5 KN.m  

Use  Ф 18   
                             

d = 500 – 40 – 10 – 18/2 =  441 mm
 

 M nf =                       
                                            

         = 0.85*24*800*500*(441 – 500/2) * 10
-6

 = 1558.5 KN.m 

Mn = 36.5/ 0.9 = 40.5 KN.m  <  M nf  = 1558.5 KN.m 

The section must be desing as rectangular section : 

 

m = 19.6 

26.0
)441)(800(

)10(*5.40
2

6

2


bd

Mn
Rn
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000654.0
400

26.0*6.19*2
11

6.19

12
11

1
































fy

mRn

m


A s (req)   = 0.000654* (800)*(441) = 230 mm
2
 

A s (req) = 230  mm
2
< A s min = 1225 mm

2
 

Use  A s =  A s min = 1225 mm
2

 

Use Ø 18  with  area As= 254.5 mm
2

 

# of bars = As / As bar = 1225 / 254.5 = 4.8 bars 

Use  5 bars Ф 18 

AS prov. = 1272.3 mm²  > A s (req) = 1225    mm
2
.                   ……………. OK   

 

Select  5 Ф 18  with AS prov. = 1272.3  mm².     

 

 

* Check strain: 

Tension = Compression 

abffyA cs  '85.0    

mma

a

2.31

8002485.04003.1272




 

mm
a

c 7.36
85.0

2.31

85.0
  

033.0003.0
7.36

7.36441



s

   

0.033 > 0.005              ……………. OK   

                                      

* Check for spacing between bars : 

mms 5.77
4

18*510*22*40500





 

S =  77.5  mm   > 25 mm                  ……….OK  

             

                        > db = 18 mm           ………..OK 

 

 

  



61 

 

 4.7.66  DDeessiiggnn  ooff  SShheeaarr  ffoorr  ((  BB112299) : 

                  

*  For  Vu = 395.5 KN  (Max. value of Vu )   

Vc =  
6

'fc
  bw * d 

Vc =   
6

24
 *800 * 441 *10

-3 
= 288 KN 

Ф Vc =  0.75 * 288 = 216 KN 

Ф Vs min   ≥  0.75 (
3

1
) * bw * d =  0 .75* (

3

1
) * 800 *441 *10

-3
 = 88.2 KN.   Control 

 Ф Vs min   ≥ 0.75 (
16

'fc
) * bw * d = 0.75*(

16

'24
) * 800 * 441*10

-3
 = 81 KN . 

Ф Vs min = 88.2 KN. 

 Vu = 395.5 KN                       (From shear Envelope) 

  Ф Vc  <  Vu  ≤ Ф Vc + Ф Vsmin 

  216 <  395.5  ≤  (216 + 88.2 )  

   216 < 395.5 < 304.2           …… not  satisfy 

 Item 1 &2&3 is not suitable . 

 Item 4 : 

(Ф Vc + Ф Vsmin)  ≤  Vu  ≤  ( Ф Vc + Ф Vs
/
 )  

Ф Vs
/
  = Ф * 

3

'fc
  bw * d 

 Ф Vs
/
  = 0.75 * 

3

24
*800*441*10

-3 
= 432 KN. 

(216 + 88.2)  <  395.5  ≤  (216 + 432 )  

304.2  <  395.5  <  648                  So Item (4) satisfy. 
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  Vs = 


Vu
- Vc = 

75.0

  395.5
-  216 = 311.33 KN 

Try 2 leg Ф 10                                                Ф 10 = 78.5 mm²  

S

Av
= 

dfy *

Vs
 

 
S

-610*78.5*2
= 

441*400

10* 311.33 -3

 

  

    S = 88.9 mm                  

     S <  S max  ≤  600 mm 

     S <  S max  ≤  441 / 2 = 290/2 = 220.5 mm       control 

    Use S = 10 cm  

Use 2 leg Ф 10 @ 7.5 cm  c/c 

 

*  For  Vu = 232.2 KN   

Vc =  
6

'fc
  bw * d 

Vc =   
6

24
 *800 * 441 *10

-3 
= 288 KN 

Ф Vc =  0.75 * 288 = 216 KN 

Ф Vsmin   ≥  0.75 (
3

1
) * bw * d =  0 .75*(

3

1
)*800*441*10

-3
 = 88.2 KN.   Control 

 Ф Vsmin   ≥ 0.75 (
16

'fc
) * bw * d = 0.75*(

16

'24
)*800*441*10

-3
 = 81 KN . 

Ф Vsmin = 88.2 KN. 

 Vu = 232.2 KN                       (From shear Envelope) 
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  Ф Vc  <  Vu  ≤ Ф Vc + Ф Vsmin 

  216 <  232.2  ≤  (216 + 88.2 )  

  216 < 232.2 <   304.2          …………… So Item (3) satisfy 

Minimum shear reinforcement required, so; 

S

Av
≥ 

fy*3

bw
 = 0.66    control 

       ≥
fy

bwfc

*16

'
= 0.61

 

Try 2 leg Ф 10                                                 Ф 10 = 78.5 mm²  

   
S

Av
 = 

S

-610* 78.5 *2

 
= 0.66    

  S = 211 mm 

      ≤ 600 mm 

      ≤ d/2 = 441/2 = 220.5 mm      control 

Use S = 12.5 cm  

Use 2 leg Ф 10 @ 20 cm  c/c 

 

*  For  Vu = 93.8 KN   

Vc =  
6

'fc
  bw * d 

Vc =   
6

24
 *800 * 441 *10

-3 
= 288 KN 

Ф Vc =  0.75 * 288 = 216 KN 

Vu = 93.8  KN  <  0.5 *Ф Vc =  0.75 * 288 = 216 KN 

No shear reinforcement is required . 
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4.8 Design of Tow way Ribbed slab: 

4.8.1 Load Calculation : 

Block                  0.4*0.27*0.4*10 = 0.432 kN/0.52*0.52of rib 

Plaster                2* (0.02*0.52*0.52*23) = 0.2488 kN/0.52*0.52of rib 

 

Dead Load = .6808 kN/0.52*0.52of rib 

Dead Load per unit area = .6808 / 0.52*0.52= 2.52 KN/m
2
 

Live Load = 1.5 KN/ m
2   

By using ( SAFE 12 ) program for Structural Analysis  we calculate the moment for 

tow way ribbed slab . 

  

Figure (4-10): two way rib slab. 
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4.8.2Design of  Moment  (M11) in X direction: 

 

 
  

Figure (4-11): slab resultant (M11) diagram .  

  

FFoorr  mmaaxxiimmuumm  mmoommeenntt  MM1111  ==  9999..1133  KKNN..mm//mm    

MM1111  ==  9999..1133**005522  ==  5511..5555  KKNN..mm  

 

Use  Ø  18   and   d = 311 mm 

fMn =               (  
  

 
) 

fMn = 0.85 * 24 * 0.52 * 0.08 * (      
    

 
) * 10

3
 = 230 KN .m 

 fMn = 0.9 * 233.376 = 207 KN .m  >>    M11  
 

rectangular section 

Design as a rectangular with Eb = 52 cm 

Mn =


11M
= 

9.0

55.51
 = 57.3 KN .m

 



66 

 

 
      )1.5.10(....................

4.1

4
min 


 ACIdbw

fy
dbw

fy

cf
As

 
     1.3112

400

4.1
1.3112

4004

24
min As  

3.12min As ………….the larger is control 

2

min 200mmAs   

Rn = 
2* db

Mn
 

Rn = 
2

3

)311.0(*52.0

10*3.57 

 = 1.14Mpa 

m  = 
'*85.0 fc

fy
 = 

24*85.0

400
= 19.6 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
6.19

1
(1 - 

400

)14.1)(6.19(2
1 ) = 0.00293

 

A req = ρ * b * d = 0.00293* 520 * 311 = 474.55 mm
2  

As req = 474.55 mm
2
  > AS min = 200 mm

2
 

Use Ф 12 >> # of bar = 
5.254

55.474
 = 1.86                                                                                 * Note AФ18 = 254.5 mm² 

Then we select (2) bars  Ф 18         
25095.254*2 mmprovidedAs   

 Check for yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 
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005.0038.0

003.0
58.122

58.22311

58.22
85.0

19.19

19.19

*520*24*85.0400*509

1














s

s

mm
a

c

mma

a






 

 Ok  

  Use  2 Φ 18 mm  , A s  = 509 mm 2  in x direction  

  
4.8.3 Design of  Moment  (M22) in Y direction: 

 

  
Figure (4-12): slab resultant M22 diagram .  

  

  

FFoorr  mmaaxxiimmuumm  mmoommeenntt  MM2222  ==  9944..4477  KKNN..mm//mm    

MM1111  ==  9944..4477**00..5522  ==  4499..1122  KKNN..mm  

 

Use  Ø  18   and   d = 311 mm 

Mn = 


22M
= 

9.0

12.49
 = 54.6 KN .m 
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2

min 200mmAs   

Rn = 
2

3

)311.0(*52.0

10*6.54 

 = 1.1Mpa 

ρ = 
m

1
(1 - 

fy

mRn2
1 ) 

ρ = 
6.19

1
(1 - 

400

)1.1)(6.19(2
1 ) = 0.00283

 

A req = ρ * b * d = 0.00283* 520 * 311 = 457.7 mm
2  

As req = 457.7 mm
2
  > AS min = 200 mm

2
 

Use Ф 18 >> # of bar = 
5.254

7.457
 = 1.8                                                                               * Note AФ18 = 254.5 mm² 

Then we select (2) bars  Ф 18         
25095.254*2 mmprovidedAs   

 Check for yielding 

Tension = compression 

As * fy = 0.85 * cf * b * a 

005.0038.0

003.0
58.22

58.22311

58.22
85.0

19.19

19.19

*520*24*85.0400*509

1














s

s

mm
a

c

mma

a







 

 Ok  

  Use  2 Φ 18 mm  , A s  = 509 mm
2

 in y direction  
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4.8.44    DDeessiiggnn  ooff  SShheeaarr  ((  VV2233) : 

 

 

Figure (4-13): slab resultant( V23) diagram 

 

 

*  For  Vu = 93.54 KN  (Max. value of  V23 diagram )   

 

d = 350 – 20 – 10 – 18/2 = 311 mm 

Vc =  
6

'fc
  bw * d 

Vc =   
6

24
 *1000 * 311 *10

-3 
= 254 KN 

Ф Vc =  0.75 * 254= 190.5 KN 

Vu = 93.54  KN  <  0.5 *Ф Vc =  0.5 * 190.5 = 95.25 KN 

No shear reinforcement is required . 
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 4.9 Design of one way solid slab for stair: 

4.9.1  Determination of Loads: 

hmin  for one way solid slab = L/20  

hmin = 5/20 = 0.25 m . 

Take h= 25 cm . 

 

For 1m Strip in Xdirection qu = 16.3 KN/M  

 

 

 

 

 

 

 

 

 

 

Fig. (4 – 14) Solid Slab Geometry (m) 

 

 

 

 

 

 

 

 

 

Fig. (4 – 15) Solid Slab Moments values (KN.m) 

 

 

A 

A 

1 2 
1 

0.2 4.8 0.2 

5. 

100. 

25. 

A A 

Moments:   spans  1 to  1 

37.2 2.5 2.5 

2

2

2

/3.165*6.191.6*2.1

/ 5 =L.L  Take 

/91.622*03.025*25.0.

mKNqu

mkN

mkNLD




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Fig. (4 – 16) Solid Slab Shear values (KN) 

 

4.9.2 Design of Reinforcement: 

Mu = 37.2 KN.m 

Use Φ12 

d = 250 – 20 – 12/2 =224 mm 

Mpa
db

Mn
Rn

mKNMn

fc

fy
m

824.0
224.0*1

10*33.41

*

.33.41
9.0

2.37

6.19
24*85.0

400

*85.0

2

3

2

'









     

mmmAs

fy

mRn

m

req /4.470224*1000*0021.0

0021.0)
400

824.0*6.19*2
11(*

6.19

1

)
2

11(
1

2









 

mmmAs /450250*1000*0018.0 2

min 
 

Asreg > Asmin  

 

                
     

     
     

        
    

   
       

 

 

 

 

 

Shear  

28.6 

-28.6 

29.8 

-29.8 



72 

 

Check for spacing  

1. 3h=3*250=750mm 

2. 450 

3.      (
   

  
)        

              (
   

        
)                  

4.      (
   

  
)      (

   

        
)                 

 

Select Ф 12@200mm . 

 

4.9.3 Design of secondary Reinforcement 

1.  Use for the second bottom direction (min.) Ф 12@20 cm c/c. 

2. shrinkage  and  temperature    

As = 450 mm
2
/m 

Number of bar's = 450/78.5 = 5.7 

Spacing = 1000/5.7 = 175.4 

 

Check for spacing  

S = 5h = 5*250 =1250mm 

S = 450mm 

Use  Ф 10@150mm . 

 
4.9.4  Design of Shear: 

d = 250 – 20 – 12/2 =224 mm 

 

 

No shear reinforcement is required . 

 

 

 

KNVuVc

dbfcVc

VnVc

6.28137.

2.1371000*224.0*1*24*75.0*
6

1
**'*75.0*

6

1
*

*












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4.10: Design of long column(C11) in Ground Flour : 

4.10.1 Load Calculation: 

DL=1155 KN     LL=834 KN ….. From Factored Load Table 

Pu = 1155 + 834 = 1989 KN

  0.18m² = Ag with cm 6.00.3 Use   

 

Fig.(4-17) column section 

 

4.10.2 Check Slenderness Effect: 

 In 0.6 m-Direction(about x axis) 

 

 

Lu: Actual unsupported (unbraced) length.  

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

R: radius of gyration =  ≈0.3 h ……………….For rectangular section  

Lu = 4 - 0.7 = 3.3   m 

M1/M2 =1 

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

permitted to be taken as 1.0. 

 

directionminColumnshort

ACI
M

M

r

klu

6.0

2233.18
6.03.0

3.31

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

1
1234










 

 
 

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

1
1234  ACI

M

M

r

klu

I

A
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 In 0.3 m-Direction (about y axis) 

 

Lu: Actual unsupported (unbraced) length.  

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

R: radius of gyration = ≈ 0.3 h 

Lu = 4 - 0.70 = 3.3  m 

M1/M2 =1 

K=1 , According to ACI 318-02 (10.10.6.3) The effective length factor, k, shall be 

permitted to be taken as 1.0. 

 

directionminColoumnlong

ACI
M

M

r

klu

3.0

226.36
3.03.0

30.31

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

1
1234










 

2

4
33

.95.7
580.01

00135.015.232704.0

00135.0
12

3.06.0

12

1580.0
1989

)5.962(*2.12.1

15.23270244750'4750

)]1510.(05318......[..........
1

4.0

mMNEI

m
hb

I

Pu

DL

MpafcE

EqACI
IE

EI

g

d

c

d

gc




























 

.19.7
)30.30.1(

95.714.3

)1310.(05318................
)(

2

2

2

2

MNP

EqACI
KLu

EI
P

c

cr










 

1584.1

719075.0

1989
1

1

)1210.(05318...............0.1

75.0
1

)4.6.10.10(05318.......1

)1610.(05318............
2

1
4.06.0


























ns

c

ns EqACI

P

Pu

Cm

ACItoAccordingCm

EqACI
M

M
Cm





 

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

1
1234  ACI

M

M

r

klu

I

A
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1266.0
3.0

038.0

038.0584.1024.0

024.02430003.01503.015

min

min







h

e

mee

mmmhe

ns  

From prokon we have interaction diagram 

 

Fig.(4-18) interaction diagram  

 

From interaction diagram   

ρ =0.008 < ρ min = 0.01 

ρ =  ρ min  =  0.01 

180030060001.0  gs AA   mm
2
 

                            
 

 

4.10.3 Design of the Stirrups: 

The spacing of ties shall not exceed the smallest of:- 

cmleastspacing

cmdspacing

cmdspacing

s

b

30.dim.

480.14848

6.256.11616







 

Use Ф 10 @ 20 cm  c/c 
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4.11 Design of Stair (Stair 2) : 

 

Fig(4 - 19) stair plan 

4.11.1 Determination of Slab Thickness: 

For Flight: 

L = 4.0 m. 

hreq = L/ 20. 

hreq = 4.0 / 20 = 0.20 m. 

Use h= 25 cm. 

The stair slope by θ =      (
   

   
)        

For Landing: 

L = 3.2m. 

hreq = L/ 20. 

hreq = 3.2 / 20 = 0.16 m. 

Use h= 25 cm. 

 

4.11.2 Load Calculations:  

For Flight : 

Dead Load for flight:  

        (
         

   
)                  

         (
        

   
)                   

            
  

   
(
         

 
)             

     (
         

        
)           



77 

 

          (
      

        
)           

 

Dead load sum = 12.74 

Live load for flight: 

Live load for stairs =5 KN/ m
2
. 

For landing: 

Dead Load for landing: 

Tiles = 23*0.03*1=0.69KN/m 

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

Slab = 25*0.25*1=6.25KN/m 

Plaster = 22*0.02*1=0.66KN/m 

Total dead load=   8.04 KN/m.  

Live load for landing: 

Live load for stairs =5 KN/ m
2
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Moments:   spans  1 to  1 

28. 1.55 1.55 

load group no. 1 
Dead load - Service  Units:kN,meter 

8.04 
12.74 

0.6 2.5 

Live load - Service  Load factors: 1.20,1.20/1.60,0.00 

5.00 

3.1 
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Fig. (4-20) Loads & Moment & shear on flight 

 

4.11.3 Design of Shear for flight: 

 Assume Ø 14 for main reinforcement:- 

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

 Take d= 223 mm 

 Vu = 36.4  KN . 

 
6

**' dbf
Vc

wc
   

 KNVc 6.136
6

10*223*1000*24*75.0 3




  

 Vu = 36.4  KN  >   Ø.Vc = 136.6KN . 

Depth is ok since there is no shear Reinforcement . 

 

 4.11.4 Design of Bending Moment for Flight: 

      Mu = 28 KN.m. 

Mn req = Mu / 0.9 = 28 / 0.9 = 31.11 KN.m. 

d = 223 mm. 

2db

Mn
Rn


  

.63.0
223*1000

10*11.31
2

6

MPaRn   

Shear  

33.5 

-36.4 
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'85.0 fc

fy
m


  

6.19
2485.0

400



m  
















y

n

f

mR

m

2
11

1
 00161.0

400

63.0*6.19*2
11

6.19

1















  

As req = 0.00161*1000*223 = 359.03 mm
2 
 

Asmin=0.0018*250*1000 = 450mm
2
   … ……..control 

S = 153.9/450 = 0.342 m 

 

 

Check for spacing  

3h=3*250=750mm 

S=450 

     (
   

         
)                 

     (
   

         
)           

Use 1Φ 14@ 30 cm 

 

Use 1Φ 14@ 30 cm. for secondary Rein. 

 

Check for strain: 

       Tension = Compression 

ok

mm
a

c

mma

a

abfcfyA

s

s

s














005.0064.0

003.0*
4.10

4.10223

4.10
85.0

82.8

82.8

*1000*24*85.0400*450

***85.0*

1

\






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4.11.5 Design of landing:-  

same thickness =25 cm 

 

Dead load = 8.04 KN/ m
 
. 

Live load = 5.0 KN/ m
 
. 

Load from flight = 36.24/1.5 = 24.16KN/m 

Load = 24.16+(1.2*8.04+1.6*5) = 41.81 KN/m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4-21) Loads & Moment & shear on landing 

 

load group no. 1 
Dead load - Factored Units:kN,meter 

41.8 

3. 

Moments:   spans  1 to  1 

47. 1.5 1.5 

Shear  

62.7 

-62.7 



81 

 

4.11.6 Design of Shear for Landing: 

 

 Vu = 62.7 KN. 

 
6

**' dbf
Vc

wc
   

 55.136
6

10*223*1000*24*75.0 3




Vc  KN 

 Vu = 62.7 KN  >   Ø.Vc = 136.55 KN. 

  

Depth is ok since no shear reinf. Is required  

 

4.11.7 Design of  Bending Moment for landing :- 

Mu = 47 KN.m. 

Mn req = 47 / 0.9 = 52.22 KN.m. 

 d = 223 mm. 

2db

Mn
Rn


  

.05.1
223*1000

10*22.52
2

6

MPakn   

'85.0 fc

fy
m


  

6.19
2485.0

400



m  
















y

n

f

mR

m

2
11

1
 .00269.0

400

05.1*6.19*2
11

588.20

1















  

          

As req = 0.00269*1000*223 = 601.26 mm
2. 

 ……….. control 

 A s min  = 0.0018*1000*250 = 450mm
2
 

S=153.9/601.26 = 0.255m 
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Check for spacing  

3h=3*250=750mm 

S=450 

     (
   

         
)                 

     (
   

         
)           

Use 1Φ 14@ 30 cm 

 

Use 1Φ 14@ 30 cm. for secondary Rein. 

Check for strain: 

       Tension = Compression 

ok

mm
a

c

mma

a

abfcfyA

s

s

s














005.0044.0

003.0*
14

14223

14
85.0

9.11

9.11

*1000*24*85.0400*26.601

***85.0*

1

\






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4.12 Design Basement wall : 

4.12.1 load calculation  

Fc’=24 MPa , Fy=400 Mpa , ϒs=18KN/m
3
, qall=250KN/m

2
, φ=35,  

surcharge =5KN/m
2
 

 

Fig.(4-22) basement wall 

 

   
      

      
 

       

       
        

                                      

                             

 

Fig.(4-23) Static system of basement wall 
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From Atir we have moment and shear envelop  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4-24) shear and moment diagram for basement wall 

 

4.12.2 Design of Bending Moment  

D= 200-40-10 =150mm 

2db

Mn
Rn


  

.18.1
150*1000*9.0

10*9.23
2

6

MPaRn   

'85.0 fc

fy
m


  

6.19
2485.0

400



m  

Moments:   spans  1 to  1 

23.9 1.72 2.1 

Shear  

31.6 

-17.4 
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














y

n

f

mR

m

2
11

1
 0031.0

400

18.1*6.19*2
11

6.19

1















  

 

As req = 0.0031*1000*150= 465 mm
2
/m………..control 

                           

S = 153.9/465 = 0.331m 

Check for spacing  

3h = 3*200 = 600mm 

S = 450 

       
          ⁄        

Use 1Φ 14@ 30 cm 

For horizontal bars use the half of the min. in each side 

0.5*Ashmin=0.5*0.0025*200*1000=250mm2 

 Use ϕ=10 

S=78.5/250=0.31m 

Use for horizontal bare ϕ10@250mm in each side 

Use ϕ10@300 for vertical in outer side to hold the horizontal bares   

Check for strain: 

       Tension = Compression 

ok

mm
a

c

mma

a

abfcfyA

s

s

s














005.0035.0

003.0*
84.11

84.11150

84.11
85.0

06.10

06.10

*1000*24*85.0400*513

***85.0*

1

\







 

 

4.12.3 Check for shear  

    
 

 
√        

    

 
√                          

0.5ϕVc = 0.5*91.85 = 45.9KN >  Vu = 31.6……..OK 

The thickness is enough  
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4.13 Design of Isolated Footing (F 5. C10) :       

MPafc 24'                     fy = 400 MPa 

 

PD =  1605 KN…… ( 1337.5 KN ) 

 PL = 1012 KN….…(632.5 KN)        

  PU = 2617 KN 

Column Dimensions = 60*50 cm.  

Allowable bearing capacity  qall= 250 KN/m
2
.  

4.13.1 Area of Footing : 

live load =5  KN/m2. 

assume   h =  60 cm 

q all.net  = 250 - 5 – 0.6*25 =  230 KN/m 
2 

 

 area  A  =  PD + PL /  q all.net      

=  1337.5 + 632.5 / 230  =   8.565 m    

Use  L = 3 m ,  B = 3  m,    A =  9 m 2
 

4.13.2 Depth of footing : 

Assume  h = 60 cm. 

Check one-way shear: 

Area

P
q u

tul   = 2617/ 9 = 290.8 KN / m 2  

d = 600 – 75 – 20 = 505 mm 

uc VV   

dbfV wcc




6

1
   

= 
KN7.9271000*505.0*3*24*

6

75.0


 

Ld
aB

qVu ult 












2
 

KNVu 32.6060.3505.0
2

6.00.3
8.290 











  

32.6067.927  uVVc
    

 

 

Figure (4-25)                                               
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Check two-way shear : 
 

 ))(()( dbdaLBqVu ult   

  KNVu 3.2294)505.05.0)(505.06.0()33(8.290   

According to ACI , Vc shall be the smallest of : 

dbfV oc

c

c















2
1

6

1
         = dbf oc


5.0  

dbf
db

V oc

o

s
c












 2

/12

1 
   = dbf oc


585.0  

dbfV occ




3

1
  ………...Control 

Where: 

c = a / b = 60 / 50 = 1.2 

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

the loaded area 

ob  = 2 (0.6+0.505) + 2(0.5+0.505) = 4.22 m 

s  = 40             for interior column 

 KNVc 25841000505.022.42433.075.0   

                                …… OK 

 

      

        4.13.3 Design of flexural Reinforcement : 

 

Mu = 


























22
5.0

22

aLaL
Wqult  

       =

 




























2

6.0

2

0.3
5.0

2

6.0

2

0.3
0.38.290  = 628.13  KN.m 

Mn = 628.13/0.9 = 698 
 
 KN.m 

Kn = Mn/ b.d
2
 =  0.912  Mpa 

'85.0 fc

fy
m   6.19

)24(85.0

400
  

00233.0
400

912.06.192
11

6.19

12
11

1














 

















fy

mKn

m


 

AS = 0.00233*3000*505 = 3530  mm
2
.  ……………….. control 

As min = 0.0018*3000*600 = 3240  mm
2
.          

So ,    Use 18 Φ 16  in both directions .      

 

Figure (4-26)                            
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4.13.4 Development length of flexural Reinforcement: 

Ld for Φ 20: 

 dL  = mmdb

db

ckcf

fy

tr

37716
5.2

18.011

24

400

10

9

10

9












 








  

Available length = ((3000-600)\2)-75=1125 

                           = 1125mm > 377 mm ……………ok 

 

4.13.5 Development length of column  Reinforcement : 

Ld for Φ 18 : 

 dL  =  db
cf

fy

4
  =  mm36818

244

400
    

dL = fydb043.0 =0.043*18*400 = 310  mm 

mmLd 450  

Available embedment = 600 – 75 – (2 x16) = 493 mm > 310   mm   

  OK. 

4.13.6 Load transfer at the column-foundation interface (Dowels 

design ): 

In footing : 

)85.0(.
1

2
1

A

A
AcfbPn   

A1 = 0.6*0.5 = 0.3 m
2
 

A2 = 3.0 * 3.0 = 9  m
2
 

247.5
3.0

9

1

2 
A

A
 

2
1

2 
A

A
 

okPuPn

KNbPn

...........26177956

79561000)23.02485.0(65.0.




 

In column: 

)185.0(, AcfbPn   

KNbPn 3978)10005.06.02485.0(65.0,   

KNPKNbPn u 26173978.                       

and the minimum reinforcement of dowels: 

As = 0.005 *(600 x 500) = 1500 mm
2
 

 

4.13.7 Lap splice of column :  

Ls = 0.071 fy . db     =  0.071 * 400 * 18 = 512 mm.        Use 550 mm . 
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Figure (4-27) section of isolated footing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4-28) plan of isolated footing 
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4.14 Design of Mat Foundation For Well : 

 

 

 

Fig.(4.29) Mat footing 

4.14.1 Design of shear : 

 

Fig.(4.30) shear in X-direction 
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Fig.(4.31) shear in Y-direction 

OKKNPuKNVc

KNxmKNPu

KNVc

dbwfcVc

cmd

...........3103.312.

2351235/310

3.31210*510*1000*24*
6

1
*75.0.

**'*
6

1
*75.0.

515.15.760

max

3



















 

 

4.14.2 Design of bending moment : 

By using the safe 15 software to analyze the foundation, the moment result is as in 

the following chart: 
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Fig.(4.32) Moment in X-direction 

 

Fig.(4.33) Moment in Y-direction 

 

 

 

 Design In Y-directions: 

h = 60 cm 

cmd 1.514.15.760  . 

Fy = 400 Mpa. 

Fc' = 24 Mpa  
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Design of Negative  Moment  

2

min

2

2

min

2

24

4

2

6

2

8.1024.13
4

6.1*
*

15

100
15@16

..........8.10

8.1060*100*0018.0**0018.0&

1.49.50*100*10*064.8**

10*064.8
400

32.0*6.19*2
11

6.19

1..2
11

1

6.19
'85.0

32.0
511*1000

10*4.83

.

.4.83
9.0

1.75

.1.75

cmAscmAscmSelect

ControlcmAs

cmhbetemperaturShrinkage

cmdbAs

fy

Knm

m

fc

fy
m

Mpa
db

Mn
Rn

mKN
Mu

Mn

mKNMuyve

req





































































 

Design of Positive moment 

2

min

2
2

8.104.13
4

6.1*
*

15

100
15@16 cmAscmAscmSelect 











  

 Design In X-directions: 

 

Design of negative moment 

2

min

2
2

8.104.13
4

6.1*
*

15

100
15@16 cmAscmAscmSelect 











  

Design of positive moment 

2

min

2
2

8.104.13
4

6.1*
*

20

100
15@16 cmAscmAscmSelect 













 

Use ϕ16@15 cm for X and Y direction (negative and positive) 
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4.15 Design of shear wall (W10) : 

 

Fig. (4-34) Moment and shear diagram for shear wall 

Fc = 24MPa 

Fy = 400 MPa 

 t=25 cm .shear wall thickness 

Lw = 5.7 m .shear wall width 

Hw for one wall = 4 m story height 

 

4.15.1Design of shear 

  KNVuFx 570
 

 

4.15.1.1 Design of the Horizontal reinforcement: 

The critical Section is the smaller of: 

mlwd

mtstoryheigh

m
hw

controlm
lw

2.348.08.0

4

8
2

16

2

85.2
2

7.5

2







 

 

 

 

        
 

 
√      

                          √                      
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√      

 

 
√                               

       √      
   

   
 (    √             )                 

         

 
 

       

      
               

  

  
 

  

 
 

      

   
 

   

 
      > 0 ……… OK 

   [    √   
  (   √       

  
   

)

  
  

 
  
 

]                                                                                                         

      *    √   
   (   √    )

    
+                 

KN

VcVnVs

8.1062.653)75.0/570( 


 

  

 
 

  
   

 
         

        
              

  
  

   
 

      

   
                 

Take          

Use ϕ10 As = 78.5 mm
2
 

  
      

     
                

Max. Spacing 

  
 

 
   

 
         

               

450 mm = 0.45 m  ……………cont.  

Use ϕ10@250mm in tow layer  
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4.15.1.2 Design for Vertical reinforcement:-  

8.2
7.5

16


w

w

L

h
 

                (    
  

 
)                    

For this wall with 
  

 
     ,              

Use ϕ10@250mm in tow layer  

 

4.15.2 Design of bending moment: 

Try ϕ10@250 mm 

    (
    

   
)                 

   (
   

   
)
  

   
 (

    

        
)
   

  
       

  
  

      
   

 

  
 

   

         
 

       

                 
       

     [             
  

     
    

 

  
 ] 

               [                               ]               
 

 

Use ϕ10@250 mm for vertical reinforcement 
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    الخامسالخامسالفصــــــــل الفصــــــــل 

  

  النتــــــــائج والتوصيـــــاتالنتــــــــائج والتوصيـــــات

  

              

  

  

  

  

  

  

  النتــــــــــــــــــــــــائج 5-1

  

  التوصيـــــــــــــــــــات 5-2
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 :  النتائج 5-1

 

َجب ػًٍ وً طاٌب أو ِظُّ إٔشائٍ أْ َىىْ لادساً ػًٍ اٌتظمُُّ ششمىً َمذوٌ  تمً َغمتمُغ اِمت ن  (1

 اٌخبشة واٌّؼشفت فٍ اعتخذاَ اٌبشاِج اٌتظُُّّت اٌّحىعبت. 

وتمثيُش ِٓ اٌؼىاًِ اٌتٍ َجب أخزها شؼُٓ الاػتباس، اٌؼىاًِ اٌمبُؼُمت اٌّحُممت شماٌّبًٕ وطبُؼمت اٌّىلمغ  (2

 اٌمىي اٌمبُؼُت ػًٍ اٌّىلغ.

 َجب اختُاس إٌظاَ الإٔشائٍ الأٔغب ِٓ  ُث الأِاْ واٌتىٍفت الالتظادَت. (3

ً شمشق تٕفُز اٌؼٕاطش الإٔشائُت  تً َتّىٓ ِٓ تظُُّ إٌّشث  (4 ػًٍ اٌّهٕذط اٌّظُّ أْ َىىْ ٍِّا

 شمشَمت لاشٍت ٌٍتٕفُز.

 Two- Way) ؤظاَ  (flat plate) َ ؤظا( One- Way Ribbed Slabتُ اعتخذاَ ٔظاَ ) (5

Ribbed Slab)  فٍ ػمذة وً طاشك. 

 الأ ّاي اٌحُت اٌّغتخذِت فٍ اٌّششوع تُ اٌحظىي ػٍُها  ِٓ اٌىىد الأسدٍٔ. (6

ِٓ اٌظفاث اٌتٍ َجب أْ َتظف شها اٌّظُّ هٍ اٌحظ اٌهٕذعٍ اٌزٌ َمىَ ِٓ خ ٌه شتجاوص أَت  (7

  ِمٕغ وِذسوط.ِشىٍت ِّىٓ أْ تؼتشضه فٍ اٌّششوع وششىً 

 

 

 التوصيات 5-2

 

َجب أْ َىىْ هٕاٌه تٕغُك شُٓ اٌّظُّ اٌّؼّاسٌ والإٔشائٍ خ ي ػٍُّت اٌتظُُّ  تً َٕتج ِبًٕ  (1

 ِتىاِ ً إٔشائُاً وِؼّاسَاً.

 

 َىطً شتٕفُز اٌّششوع  غب اٌّخمماث اٌّشفمت شاٌّششوع شثلً تغُُشاث ِّىٕت. (2

 

اٌتٕفُز وأْ ٍَتضَ شاٌّخمماث واٌششوط ٌضّاْ اٌتٕفُز َٕظح شىجىد ِهٕذط ِششف ٌلإششاف ػًٍ  (3

 الأفضً ٌٍّششوع.

 

 

إرا تبُٓ أْ لىة تحًّ اٌتششت ألً ِٓ اٌمىة اٌتٍ تُ تظُُّ اٌّششوع شٕاءً ػٍُهما  فنٔمه َجمب إػمادة تظمُُّ  (4

 الأعاعاث وفماً ٌٍمُّت اٌجذَذة.

 

اشمشة فمٍ اٌتٕفُمز لإدخماي أٌ تؼمذَ ث َجب اعتىّاي اٌتظُُّ اٌىهششائٍ و اٌُّىأُىٍ ٌٍّششوع لبمً اٌّب (5

 ِحتٍّت ػٍُه ِٓ إٌا ُت الإٔشائُت.
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 قائمة المصادر والمراجع

 
 

، مجمس البناء الوطني الأردني، كود الأحمال والقوىكودات البناء الوطني الأردني،  .1
 م.1990عمان، الأردن، 

 

 . تٍخُض وِ  ظاث الأعتار اٌّششف .2

 

 

 " ِششوع تخشج,التصميم الإنشائي لمجمع تجارياٌؼٍّت "ش ي أشى سجب, خاٌذ  37

 .2007, فٍغمُٓ,  جاِؼت شىٌُتىٕه فٍغمُٓ, اٌخًٍُ 

 

,داس اٌىتب اٌؼاٌُّت  الذليل الإنشائي لتصميم البلاطات الخرسانيةواوذ , خًٍُ إششاهُُ ,  47

 . َ 2001ٌٍٕشش واٌتىصَغ , جّهىسَت ِظش اٌؼششُت ,

 

 

 http://www.m3mare.com.    تصميم المراكز التجاريةِىلغ اٌٍّّىت اٌّؼّاسَت ,  57

 

6. BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE 

(ACI-318M-02) AND COMMENTARY CODE  (ACI -318-02). 

 

7. Uniform Building Code  (UBC-97) . 

 

8. According To The German Code (DIN 1055-5). 
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(A)PPENDIX A  
RCHITECTURAL A

RAWINGSD 
 

 

This appendix is an attachment with this project 
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RAWINGSD 
 

 

This appendix is an attachment with this project 
 



103 

 

 

 
Table )MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR 

             ONE-WAY SLABS UNLESS DEFLECTIONS ARE CALCULATED 
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 جذول 

 الأحمال الحية للأرضيات و العقذات

 
 

 

  ٔــىع اٌّبــًٕ

 الاعتؼّاي )الاشغاي(

اٌحّـً 

 اٌّىصع

اٌحًّ اٌّشوض 

 اٌبذًَ

 وـٓ 2وٓ/َ خــاص ػــاَ

 

 

 اٌّبأٍ

 اٌغىُٕت

 واٌخاطت

 إٌّــاصي واٌبُــىث 

 واٌشــمك اٌغىُٕـت 

 والأشُٕت راث اٌمــاشك 

 اٌىا ــذ.

جُّممغ اٌغممشف شّمما فممٍ رٌممه 

غمممممشف إٌمممممىَ واٌّماشـمممممـ  

وغممشف اٌغغمممًُ وِممما شممماشه 

 رٌه

 

2.000 

 

1.400 

 اٌفٕــادق واٌّىتُـ ث 

 واٌّغتشفُاث

 1.800 2.000 غـشف إٌـىَ

 ِٕـاصي اٌمٍبـت وِـا

 شاشههــا 

 1.800 2.000 ولاػاث إٌىَغشف 

 

 

 

 اٌّبأٍ

 اٌؼاِت

 

اٌماػممماث اٌؼاِمممت ولاػممماث اٌتجّمممغ  

واٌّغمممممماجذ واٌىٕممممممائظ ولاػمممممماث 

اٌتممذسَظ واٌّغمماسو ودوس اٌغممُّٕا 

ولاػممممماث اٌتجّمممممغ فمممممٍ اٌّمممممذاسط  

واٌىٍُمممماث وإٌممممىادٌ واٌّممممذسجاث 

اٌّغمممممممىفت واٌماػمممممماث اٌشَاضممممممُت 

 اٌّغٍمت

 

 

 ِماػذ ياشتت

 

 

 

4.000 

 

 

 

- 

 

 غُش ياشتت ِماػذ

 

 

5.000 

 

 

3.600 

 - 5.000 - ٔادٌ سَاضٍ

 غشف اٌّماٌؼت فٍ اٌّىتباث
 ِٓ دوْ ِغتىدع وتب

 ِغ ِغتىدع وتب

2.500 

4.000 

4.500 

4.500 
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