
Chapter 8: 
Retaining Walls 

Principles of Foundation Engineering 



Type of Retaining Walls 



Application of Lateral Earth Pressure Theories to Design 
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Backfill Material 

Gravel 27-30 

Coarse Sand 20-28 

Fine Sand 15-25 

Stiff Clay 15-20 

Silty Clay 12-16 

(deg)' of Range δ



Stability of Retaining Walls 
(General) 
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Stability of Retaining Walls 
(Overturning) 
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Minimum desirable FS = 2 to 3 



Stability of Retaining Walls 
(Sliding along the base) 
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Minimum desirable FS = 1.5 

Stability of Retaining Walls 
(Sliding along the base) 



Stability of Retaining Walls 
(Sliding along the base) 

Alternatives for sliding design 
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Stability of Retaining Walls 
(Sliding along the base) 



Stability of Retaining Walls 
(Sliding along the base) 
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Stability of Retaining Walls 
(Sliding along the base) 



Stability of Retaining Walls 
(Bearing capacity failure) 
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Construction Joints for Retaining Walls 



Drainage from the backfill behind Retaining Walls 
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The grain size distribution of the filter material should be such that: 
(a) The soil to be protected is not washed into the filter 
(b) excessive hydrostatic pressure head is not created in the soil with a lower hydraulic conductivity 
       (Backfill material) 

Subscripts F and B refer to the filter and base material, respectively. 



Gravity Retaining Wall design for Earthquake Conditions 

Forces acting on the retaining wall 
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Practice Problem #1: For the cantilever retaining wall shown in Figure P8.1, the following data is giver: 

Calculate the factor of safety with respect to overturning, sliding,  
and bearing capacity 



Mechanically Stabilized Retaining Walls 

• Metal Strips 
• Nonbiodegradable Fabrics 
• Geogrids 

• Backfill – granular soil 
• Reinforcing strips – thin, wide strips 
  placed at regular intervals 
• A cover or skin on the front of the wall 





Properties of Geogrids 



General Design Considerations 

• Satisfying internal stability requirements 
• Checking the external stability of the wall 



Retaining Walls with Metallic Strip Reinforcement 
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Retaining Walls with Metallic Strip Reinforcement 
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Retaining Walls with Metallic Strip Reinforcement 
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Design Procedure using Metallic Strip Reinforcement 

General Design Considerations 
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Design Procedure using Metallic Strip Reinforcement 

Internal Stability 
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Design Procedure using Metallic Strip Reinforcement 

External Stability 
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Design Procedure using Geotextile Reinforcement 

Internal Stability 
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Design Procedure using Geotextile Reinforcement 

Internal Stability 
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External Stability 

Check for (a) overturning, (b) sliding, and (c) bearing capacity 



Design Procedure using Geogrid Reinforcement 



Design Procedure using Geogrid Reinforcement 

Internal Stability 
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Design Procedure using Geogrid Reinforcement 

Internal Stability 
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External Stability 

Check for (a) overturning, (b) sliding, and (c) bearing capacity 

Type of material Ci=interaction 
coefficient 

Gravel, Sandy gravel 0.75 – 0.8 

Well graded sand, gravelly 
sand 

0.70 – 0.75 

Fine Sand, Silty sand 0.55 – 0.60 
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