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Concrete retaining walls 

Types of retaining walls:- 

1. Gravity retaining walls. 
2. Semi-gravity retaining walls. 
3. Cantilever retaining walls. 
4. Counterfort retaining walls. 

 

                                                   Fig.1 Types of retaining walls 

 

 

 

 

 

 

 

Design considerations 

There are two phases in the design of a conventional retaining wall.  
1- With the lateral earth pressure known, the structure as a whole is checked for 

stability. The structure is examined for possible overturning, sliding, and bearing 
capacity failures.  

2- Each component of the structure is checked for strength, and the steel 
reinforcement of each component is determined. 

ة.التقليدي ساندةهناك مرحلتان في تصميم الجدار ال . 
مع معرفة الضغط الأرضي الجانبي، يتم فحص الهيكل ككل للتأكد من ثباته بحثاً عن حالات الانقلاب والانزلاق  -1

 .المحتملة التربة تحمل قوةوفشل 
 .حديد التسليح  صميمالهيكل، وت اجزاءمن  جزءيتم فحص قوة كل   -2

 
Gravity and Cantilever Walls 
Proportioning retaining walls                                                                       تناسب الجدران الساندة

          
In designing retaining walls, an engineer must assume some of their dimensions. Called 

proportioning, such assumptions allow the engineer to check trial sections of the 
walls for stability. If the stability checks yield undesirable results, the sections can be 
changed and rechecked. Fig.2 shows the general proportions of various retaining-wall 
components that can be used for initial checks. Note that the top of the stem of any  
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retaining wall should not be less than about 0.3 m for proper placement of concrete. The 

depth, D, to the bottom of the base slab should be a minimum of However, the bottom 
of the base slab should be positioned below the seasonal frost line. For counterfort 
retaining walls, the general proportion of the stem and the base slab is the same as 
for cantilever walls. However, the counterfort slabs may be about 0.3 m thick and 
spaced at center-to-center distances of 0.3H to 0.7H. 

اضات بالتناسب، وهي تسمح  فرضيجب على المهندس أن ي ساندةدران العند تصميم الج بعض أبعادها. تسمى هذه الافتر
لاستقرار عن نتائج غتر لمن الجدران للتأكد من ثباتها. إذا أسفرت عمليات التحقق  المفروضةللمهندس بفحص الأجزاء 
ي  ساند العامة لمكونات الجدار ال النسب 2وإعادة فحصها. يوضح الشكل  الابعاد مرغوب فيها، فيمكن تغيتر 

المختلفة التر
ي الفحوصات الأولية. لاحظ أن الجزء العلوي من جذع أي جدار 

 
 3.0يجب ألا يقل عن حوالي  ساند يمكن استخدامها ف

، ومع ذلك، يجب وضع Dمتر لوضع الخرسانة بشكل صحيح. يجب أن يكون العمق،  ، إل أسفل القاعدة كحد أدن 
. بالنسبة للجدران الفلىي من لوح القاعدة أسفل خط الصقيع المالجزء الس ضادة، فإن النسبة العامة الم ساندةوسمىي
ا  3.0لقاعدة هي نفسها بالنسبة للجدران الكابولية. ومع ذلك، قد يبلغ سمك الألواح المضادة حوالي اللساق و  ً متر

اوح من   .H3.0 إل 3.0ومتباعدة على مسافات من المركز إل المركز تتر

 

 
Fig.2 Approximate dimensions for various components of retaining wall for initial stability checks: 

(a) gravity wall; (b) cantilever wall 
 

If Coulomb’s theory is used, it will be necessary to know the range of the wall friction angle   with various types of 

backfill material. Following are some ranges of wall friction angle for masonry or mass concrete walls: 

 

 



 

Email (البريد الالكتروني للتدريسي) 

3 Al-Mustaqbal University / College of Engineering & Technology 
Department (Building and Construction Engineering) 

Class (4
th

 ) 
Subject (Foundation Engineering) / Code (رمز المادة) 

Lecturer (Najah M. L. Al Maimuri) 
1

st
term – Lecture No. & Lecture Name (16

th
 Lecture, Design of retaining walls 

 

 

 

 

 

 

 
 

In the case of ordinary retaining walls, water table problems and hence hydrostatic pressure are not encountered. 
Facilities for drainage from the soils that are retained are always provided. 
 
Design criteria 

1- Check for overturning. 

 
 

  

 



 

Email (البريد الالكتروني للتدريسي) 

4 Al-Mustaqbal University / College of Engineering & Technology 
Department (Building and Construction Engineering) 

Class (4
th

 ) 
Subject (Foundation Engineering) / Code (رمز المادة) 

Lecturer (Najah M. L. Al Maimuri) 
1

st
term – Lecture No. & Lecture Name (16

th
 Lecture, Design of retaining walls 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



 

Email (البريد الالكتروني للتدريسي) 

5 Al-Mustaqbal University / College of Engineering & Technology 
Department (Building and Construction Engineering) 

Class (4
th

 ) 
Subject (Foundation Engineering) / Code (رمز المادة) 

Lecturer (Najah M. L. Al Maimuri) 
1

st
term – Lecture No. & Lecture Name (16

th
 Lecture, Design of retaining walls 

 

 

 

 

 
2- Check for sliding. 

         
∑  

∑  
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3- Check for bearing capacity. 
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where      ∑     

I : moment of inertia per unit length of the base section 
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4- Check for total settlement. 
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 Design 
Example: 

 
A full design of the retaining wall is required.  

Factor safety for overturning moment 

                        

For                         

     

 

 
           

 

 
                     

                           

                          

 

     23.58 kN/m 

                         
     

 
              

                
       

     
      

Factor of safety for sliding 
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Factor of Safety against Bearing Capacity Failure 

  
∑ 

 
 

    

   
       

Eccentricity analysis 
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       good no negative soil reaction 
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Bearing capacity by Terzaghi 

                       

For     ,                                        
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Consolidation settlement 

Let                   
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Reinforcement Design 

 

Design of Stem 

Mu on the stem =                         
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As min = 0.0018*1*1.2=0.014254m2 =14254 mm2, 

Use 29#25 mm/ 1m   ⏊ paper  

Design of Toe 
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AS min=0.013*0.7=0.0091m2=9100mm2,  use 19#25 

Design of Heel 
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As min = 0.013*1*0.7=0.0156m2 =9100 mm2, 

Use 19#25 mm/ 1m   ⏊ paper  

Home work 

Solve Problems, 8.1,   8.2,  8.3   page 433   
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