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Abstract

Computation of seismic earth pressures on retaining walls is an important task to
consider the devastating effect of earthquake hazard. The well-known pseudo-static
Mononobe-Okabe solution is widely used to compute the seismic earth pressure,
which replaces dynamic effects of earthquake shakings with two pseudo static forces
in horizontal and vertical direction. Alternatively, development of pseudo-dynamic
approach is also used takes into account the dynamic influence of earthquake. This
thesis develops an analytical solution for calculation of seismic active earth pressure
due to granular backfill using the pseudo-dynamic approach, which considers the
effect of time and phase difference due to P-wave propagating within the backfill.
Based on the concept of Biot’s theory of two-phase media, a simple model is
analyzed to theoretically investigate the effects of saturation on seismic pressure and
thrust on the wall. It’s observed that incomplete saturation of near surface soils results
in large seismic active thrust on the wall, which causes substantial amplification of P-

waves but doesn’t affect the propagation of S-waves.

Keywords: Retaining wall, seismic earth pressure, earthquake vertical component,

incomplete saturation, pseudo-dynamic method.
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