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Fig.1. Schematic of the actual and hypothetical distribution of lateral
earth pressure on the sheet pile wall by Coulomb method
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Fig. 2. The hypothesis failure surfaces in the both sides of cantilever sheet pile wall penetrating in coarse-grained
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coefficient, k
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Abstract:

Estimation of seismic earth pressures is the practical significance for the earthquake resistant design of the
retaining structures such as retaining walls, sheet pile walls, basement walls of buildings and bridge.
Mononobe-Okabe method among the several approaches which have developed to solve the dynamic earth
pressure problems, is well known based on pseudo-static analysis and limit equilibrium theory is still the
most widely used to determine the seismic earth pressure on a retaining structure due to its definite
advantage of the simplicity. The other method used is a modification of Coulomb’s wedge theory which is
taking into account the inertia forces on a sliding soil wedge caused by earthquake accelerations. The spatial
distribution of the earth pressure against a sheet pile wall is critical for designing procedures of these walls.
Until now, the analysis and design of the cantilever sheet pile walls are done with general Rankin and
Coloumb methods. Seismic design of the earth retaining structures is usually based on the seismic forces and
pressures estimated by the Mononobe-Okabe method that is known based on pseudo-static analysis and the
inertial forces corresponding to uniform horizontal and vertical accelerations. The applied method is based
on the modification of Coulomb’s classical earth pressure theory for dry sand to account for the inertial
forces corresponding to uniform horizontal & vertical accelerations. During recent years the Wang theory’s
offers for retaining wall with active backfill and the other attempts of researchers is lead to be applied this
theory for retaining wall and the other types of the passive backfill in seismic conditions. In this paper, it is
tried in Wang theory’s toward the searching distribution of net lateral earth pressure on the cantilever sheet
pile wall, also is employed. In this study, we develop relationships of Wang's theory from static to seismic in
terms of developing a program in MATLAB, and how formation of active and passive soil levels on both
sides of sheet pile wall for granular soils and effect earthquake angles of failure on the distribution of lateral
pressure on a sheet pile wall is studied. Therefore within this theory, it is considered the stable coefficient
and calculation was established on the basis of the trapezoid - shaped wedges is right around the cantilever
sheet pile. We show the result of lateral forces to the lateral pressure coefficient does not depend on k (using
in Wang's theory) although the distribution of lateral pressure by varying the parameter k differs on sheet
pile. However, the resultant effect of lateral forces acting on sheet pile is moved by changing the pressure
distribution in comparison, but the outcome is the same and constant like Coulomb's theory. Therefore, it can
be argued that Wang's theory provided the pressure distribution on sheet pile walls is well answered and can
be used as a new method of calculation in the analysis and design of this retaining structure. Seismic loading
is usually modeled with seismic coefficients, which are a function of the maximum accelerations associated
with the design earthquakes. The present study develops the Wang method for determination of magnitude,
distribution and the height of the point of application of total active thrust on sheet piles in seismic condition.

Keywords: sheet pile wall, Coloumb method, lateral earth pressure, Wang theory, trapezoid - shaped wedge,
the resultant effect point.
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