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Reinforced Concrete Cantilever Retaining Wall 

It is required to design a cantilever type retaining wall that will project upward 10.4m above 
foundation (see figure below) and support a horizontal backfill whose unit weight of 20 
KN/m3 and whose angle of friction is 35ᵒ . The wall is to be founded on dense coarse sand 
with a unit weight of 20 KN/m3  , and angle of friction of 35ᵒ , and allowable bearing capacity 
of 280 KN/m2. It is expected that soil in front of the wall will be excavated in the future due 
to installation of water pipe. Therefore, the passive resistance of soil will be neglected in the 
design. Because of adequate drainage system behind of the wall, no water pressure will be 
considered in the backfill. Design the wall for the condition given below and shown in the 
figure. 

Factor of safety against overturning = 2.0 

Factor of safety against sliding = 1.5 

Factor of safety against bearing failure = 2.0 (deep seated shear failure ) 

Maximum allowable coefficient of friction at the base = 0.5 

Unit weight of concrete = 24 KN/m3 

Surcharge on backfill (live load) = 20 KN/m2 

1) Determine : 
a- The width of the footing 
b- The shear and bending moment in the vertical stem, the toe projection and the 

heel projection. 
2) Check : 

a- The stability of the wall against sliding and overturning. 
b- Base pressure. 
c- The stability of the wall against deep-seated shear failure along a curved surface 

passing through the soft clay layer. 

Note: A circle as potential failure surface whose center lies 2.0m above the top of wall and 
along the vertical line flush with the wall face may be tried.  

 

 

 

 



 

Figure: Reinforced Concrete Cantilever Retaining Wall 

 

 

q = 20 KN/m2 

ɣ = 16 KN/m2 

c = 130 KN/m2 

ɣ = 20 KN/m2 

Φ = 35ᵒ 

ɣ = 20 KN/m2 

Φ = 35ᵒ 


