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The seismic response of anchored steel sheet-pile walls subjected to strong earthquake
shaking in non-liquefiable ground is investigated through a typical quay-wall with a free
height of 18 m, embedded into: (i) a relatively dense sandy, or (ii) a stiff clay “foundation” soil.
The sheet pile wall is triggered by seismic motions of various intensities with respect to the
PGA at the rock-outcrop level, namely 0.15 g, 0.30 g, and 0.50 g. The long-established
simplified design methods of pseudo-static limit equilibrium in conjunction with the
Mononobe-Okabe method, are shown to lead to results for bending moments that in some
cases are larger than, but in other cases quite similar to, those computed with the
commercially available finite element (FE) codes of ABAQUS, FLAC, and PLAXIS. The
numerical FE analyses can capture well the physical phenomena of this complex interaction
problem leading to reliable results, although the computed deflection of the wall is quite
sensitive to the soil constitutive model. For the case of strong excitation with 0.5 g records,
the horizontal deflection of the wall attains excessive values. To limit these displacements,
soil improvement was chosen at two “crucial” locations: (i) the anchor-wall and (ii) the front
of the main wall. Both lead to significant reduction of the anchor wall deformation, but the
induced bending moments of the sheet pile wall are slightly larger than those of the non-
Improved cases.
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