
EM 1110-2-2502
29 Sep 89

APPENDIX N

STABILITY, BEARING CAPACITY, AND REINFORCEMENT COMPUTATIONS, EXAMPLES

SUMMARY OF EXAMPLES
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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.
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N-2. EXAMPLE 2. Analyze the wall below for overturning, sliding and bearing
capacity. Case R2, unusual loading condition.

a. Driving side lateral pressure coefficients .

(1) Foundation:
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d. Overturning stability analysis (paragraph 4-8) . For the first trial
solution, all of the base is assumed to be in compression (full hydrostatic
pressure is applied at points D and E). For the second trial, full hydrostatic
pressure is assumed to act over the portion of the base which is not in
compression. This procedure is continued until the assumed amount of the base
in compression equals the calculated value. The final solution is shown on the
following page.
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N-3. EXAMPLE 3. Analyze the wall for overturning stability, sliding and
bearing capacity. Determine water pressure using the line
of creep method. Calculate reinforcement required at
critical sections. Case I1, design flood.
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b. Overturning stability (paragraph 4-8) .

Overturning calculations

One hundred percent of base is in compression satisfying the requirements of
Table 4-2.
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c. Sliding stability analysis (paragraph 4-10) .

(1) On Plane CG:
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Sliding resistance is adequate without considering soil resistance on landside.

(2) On Plane CF:
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N-4. EXAMPLE 4. Analyze the wall for overturning, sliding and bearing
capacity. Use the line of creep method to determine water
pressures. Load Case I1, Design Flood. Calculate
reinforcement at critical sections.
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b. Overturning stability .
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(3) In heel at stem (Figure 9-3):
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N-5. EXAMPLE 5. Analyze the wall for overturning, sliding and bearing
capacity. Determine water pressure using the line of creep
method. Load Case I2.

Assume that sheet pile cutoff wall is 50 percent effective.

a. Water pressure with steel sheet pile cutoff wall . Reference:
Paragraph 7-4a.

Full-head pressure on headwater side of sheet pile at point C

= (18 ft)(0.0625 pcf) = 1.125 ksf

Pressure at point F, based on seepage path from cutoff wall (point D) to
point G:
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c. Overturning (paragraph 4-8) .
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N-6. EXAMPLE 6. Analyze the wall for overturning, sliding and bearing
capacity. Use the line of creep method to determine water
pressures. Load Case I1, design flood.
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c. Lateral water force (driving side) .

h 22.00 22.50 44.5 ft, γw 0.0625 ksf

Pw
1
2

γwh
2 1

2
(0.0625)(44.5) 2 61.88 kips

d. Overturning stability (paragraph 4-8, Figure 4-6) .

87.21 × 24.20 = 2110.48
-48.59 × 23.78 = -1155.47

38.62 × ΣV x R
536.88
38.62

13.90 ft > b
3

-61.88 × -2.67 = 165.22
0.275 × 1.67 = 0.45

28.74 × -8.75 = -251.48
32.87 × -10.11 = -332.32

0 = ΣH M
F

= 536.88 k-ft

100 percent of base is in compression, overturning criteria satisified
(Table 4-2).
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e. Sliding stability (on Plane CF, paragraph 4-15) .
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