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Evaluation of Ultimate Lateral Resistance for Single Pile
Using Strain Wedge Model in Sand
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Abstract

The magnitude of the lateral resistance that resists the lateral movement of the pile is controlled by the amount of
the pile movement and the strength and stiffness of soil. In this paper, we proposed an equation which produces the
ultimate lateral resistance of the laterally loaded single pile in sand using the strain wedge model of the soil deformation.
The ultimate lateral resistance in strain wedge model is composed of earth pressure of wedge rear, the shear resistance
on the side of the wedge, and the frictional resistance between pile and ground. The ultimate lateral resistance determined
by the proposed equation was compared with the Ashour, F.D.M,, field test in sand. As a result, the error of the proposed
equation and Ashour theory, field test, F.D.M were respectively 1.03%, 0.40~3.32%, 6.02%.
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Fig. 1. Hypothesis of strain wedge of stress bulb (Ashour, 1998)
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Soil Pile
) . Internal friction Specific weight Length Breadth El
Relative densit
Y ) (KN/m®) (m) (m) (MN-m?)
Loose 37 18.06 17.5 0.36 28.0716
Table 2. Coefficient for Ultimate lateral resistance
Classification Equation
Deep of rotation point h, = (5.48341n(8) +6.066) 5,
Failure angle B, =—0.0012 D?+0.2829 D, +15.449
Wing angle 8, =—0.0021 D?+0.3325 D, +26.051
Constant 7; 7, =tanf, tang,
Constant 7, 7, =tanf,, tan¢g
Coefficient of earth pressure at rest K, =1—sin¢
Coefficient of active earth pressure K, =tan’(45—2/9)
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