
DESIGN OF RETAINING WALL

STEPS OF DESIGN OF RETAINING WALL





PROBLEM 01
Analyze the stability of the reinforced concrete cantilever 
retaining wall shown in Figure below. Calculate the 
reinforcement required in the wall and the footing. Disregard 
the passive resistance of the soil in front of the toe. Assume Ka 
= 0.32,  = 115 pcf, and μ = 0.50. Use fc

/ = 3,000 psi and fy 
= 60,000 psi. Concrete is normal weight.



SOLUTION



----------------------------------------------------------

RESULTANT FORCE AND ITS COMPONENTS AT THE BASE

Figure above shows all the forces acting on the wall. 
Determine the location where the R force (the reaction of 



the resultant of W and E) intercepts the base of the wall. 
The vertical component of the resultant is Rv = W, and 
the horizontal component is Rh = E; (W, E, Rh, and Rv are 
the forces acting on the wall). The moment of a resultant 
about any point must equal the sum of the moments of the 
composing forces about the same point. The moments of 
the composing forces are already known. The moment of 
W about the toe is the resisting moment (Mr). The 
moment of E is the overturning moment (Mot). Hence, 
from the equilibrium of forces acting on the wall:



FIGURE 7.71: ECCENTRIC PRESSURES UNDER WALL FOOTINGS

----------------------------------------------------------------------------------------------------



Step 5. Design the required reinforcement in the stem. Calculate 
the factored bending moment in the stem, as illustrated in Figure 
below. The maximum pressure at the base of the stem is:



The factored design moment at the bottom of the stem is:



The minimum concrete cover required for #6 or larger 
bars (ACI Code, Section 20.6.1.3.1) is 2 in., as the back of 
the wall is exposed to the soil. Thus (assuming #6 bars):



Step 6. Design the reinforcement required in the heel and toe. 
The heel acts like a cantilever from the back of the stem to the 
end of the heel, as shown in Figure below. The loads acting on it 
are the weight of the soil from above, its self-weight, and the 
upward reaction pressures at its bottom (found in step 4):

The moment at the intersection of the heel and the stem 
is:





FORCES ON THE TOE



Neglecting, conservatively, the soil on the toe, the 
moment at the intersection of the toe and the stem, as 
shown in Figure above, is






