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Numerical Simulation of Soil Pressure Characteristics of Gravity
Retaining Walls during Earthquake
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(Faculty of Engineering s China University of Geosciences (Wuhan), Wuhan 430074, Hubei s China)

Abstract: The soil pressure characteristics of gravity retaining walls under seismic action are an
important consideration in the retaining wall design. In the seismic design codes of many coun-
tries, including China, the seismic soil pressure of a retaining wall is calculated using the Monon-
obe-Okabe formula. Previous studies have identified many limitations with respect to some of the
assumptions of the Mononobe-Okabe formula, which has led to results that are inconsistent with
actual situations. As such, the reliability of this method must be further examined. In their de-
tailed studies of the soil pressure characteristics of retaining walls, researchers have improved the
pseudo static method, developed the pseudo dynamic method, and introduced model experimen-
tation and numerical analysis, which have greatly improved the accuracy of the calculated results.
However, most research has considered maximum earthquake intensity, but not the impact of

the time-history variation of seismic waves on the soil pressure behind the wall. In this study, we
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used numerical simulation to establish a series of monitoring points on the back of the retaining

wall and then obtained time-history curves of the acceleration and soil pressure strength. Based on

these time-history curves, we then analyzed the distribution characteristics of soil pressure

strength, calculated the total soil pressures, and obtained the overturning moment of the toe of

the wall. Finally, we compared the soil pressure distribution, total soil pressures, and overtur-

ning moment of the toe of the wall with those calculated by existing methods and codes. The re-

sults show that the peak acceleration of each monitoring point occurs at the same moment, but

the peak soil pressure does not. Some existing methods do not consider the time-history change of

peak soil pressure strength, thereby yielding a bigger result than is practical. In low seismic in-

tensity conditions, the total soil pressures and overturning moments calculated by codes tend to

be conservative, whereas in high intensity conditions they tend to be dangerous.
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Table 2 Statistics of total soil pressure

BEKEII/ (KN m™ 1)

POAJe =W I m W 2mUEM 3 m W i mUER 5 m 6 m U
0.1 107.37 107.49 107.76 106.08 73.92 73.62 70.19
0.2 102.97 137.99 133.34 127.03 93.60 78.16 76.10
0.4 207.25 238.51 178.68 191.06 135.57 107.77 130.49
0.6 85.32 292.58 235.64 239.39 230.72 233.06 152.98
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Table3 Statistics of overturning moment

078 S35 /(X10° N« m™1)

POME UM T wil 2w S m iR AmUR 5 mURM 6 m B
0.1 1.43 1.43 1.44 1.41 1.55 1.55 1.52
0.2 1.37 2.03 1.98 1.95 2.33 2.26 2.07
0.4 3.37 3.14 2.62 3.94 4.56 4.09 4.25
0.6 2.26 4.54 4.77 6.63 7.71 7.74 4.48
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