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Pseudo-dynamic analysis of seismic active earth pressure of
limited soil

XIA Qiong®®, FENG Xiaohui’, LIU Deren®

(a. National Demonstration Center for Experimental Civil Engineering Education; b. School of Civil Engineering,

Lanzhou Jiaotong University, Lanzhou 730070, P. R. China)

Abstract: The seismic active earth pressure is the primary load for the seismic design of retaining structures in
seismic zones. The prevailing calculation theories of seismic earth pressure focus on semi-infinite backfill, which
makes them unsuitable for calculating the seismic earth pressure of limited soil. Combining the pseudo-dynamic
method with the horizontal differential element method, this paper establishes differential equations considering
the soil arching effect, solves them numerically with the finite element method, and analyzes in detail the
influence laws of main parameters on the distribution of seismic active earth pressure in limited soil. The results
show that when calculating the seismic active earth pressure of limited soil, the most unfavorable combination of
seismic inertial forces is downward vertical seismic inertial force and horizontal seismic inertial force pointing
towards the retaining wall. The influences of the horizontal seismic coefficient and the width of limited soil on
the seismic active earth pressure coefficient are relatively small. The effects of the horizontal seismic coefficient,

the width of limited soil, the cohesion of backfill, the internal friction angle and the external friction angle
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between the wall and soil on the seismic active earth pressure in Zone [I of limited soil are significant. The

seismic wave velocity only affects the time when the seismic active earth pressure of limited soil reaches its

amplitude.

Keywords: limited soil; seismic earth pressure; pseudo-dynamic method ; horizontal differential element method
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Fig. 1 Calculation model of finite soil
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Fig.2 Mechanical model of horizontal differential soil

element
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