
EM 1110-2-2502
29 Sep 89

STABILITY, BEARING CAPACITY, AND REINFORCEMENT COMPUTATIONS, EXAMPLES

N-1. EXAMPLE 1. Analyze the wall shown below for stability and bearing
capacity. Find the reinforcement required at critical

sections. Load Case R1.

Given:

Backfill: γ = 0.120 kcf, φ = 35°, c = 0

Foundation: γ = 0.135 kcf, φ = 40°, c = 0

Reinforced concrete: γ = 0.150 kcf, f
c
’ = 4 ksi, f

y
= 48 ksi

All concrete cover = 4.5 in. (to center of gravity
of steel)

Load factor = 1.9, φ = 0.9
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Surface DE:
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d. Shear force on structural wedge (paragraphs 4-8c, 9-7a).

(1) The horizontal force P
AB

will be considered to act on any vertical

plane in the soil that lies on Surface AB, or on any surface to the right of
Surface AB, such as surfaces CD or GH.

(2) In order for the body of soil lying between CD and GH to be in
equilibrium, a small vertical shear will be assumed to act on vertical surfaces
along with the horizontal force P

AB
.

(3) The value of this shear force is found from a free body of any block
of soil as shown on the following page:
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e. Weight and center of gravity of structural wedge.

1.5 ft x 22 ft x 0.15 kcf = 4.95 x 5.75 ft = 28.46 kips
1 x 1.5 ^Cft x 22 ft x 0.15 kcf = 2.48 x 7.00 ft = 17.36 kips2

20 ft x 3 ft x 0.15 kcf = 9.00 x 10.00 ft = 90.00 kips _
Concrete = 16.43 k/ft 135.82 ÷ 16.43 = 8.27 ft = x

1 x 13.5 ft x 4.5 ft x 0.12 kcf = 3.65 x 15.50 ft = 56.582
12 ft x 22 ft x 0.12 kcf = 31.68 x 14.00 ft = 443.52

1 x 1.5 ft x 22 ft x 0.12 kcf = 1.98 x 7.50 ft = 14.852
Soil = 37.31 k/ft 514.95 ÷ 37.31 = 13.80 ft_

= x
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f. Overturning stability (paragraph 4-8).
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Bearing capacity requirement is satisfied (Table 4-1).

i. Reinforcement at base of stem (Chapter 9). Neglect vertical shear
component v .
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Ductility is adequate.

k. Reinforcement in toe at face of stem.

Check ductility:

Ductility is adequate.

N-16



EM 1110-2-2502
29 Sep 89

N-17


