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Seismic Stability Analysis Method of Stratified Soil Slope
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Abstract: Under the seismic action, the internal force of reinforcing piles for soil slopes increases to a certain extent
compared with that under static conditions, and its axial force action cannot be ignored. Aiming at the problem of
seismic stability of multi-layer soil slope reinforced by reinforcing piles, the axial force of the pile body is fully
considered. Based on the logarithmic spiral sliding mode, the upper limit method of limit analysis and pseudo-static
method are employed to derive the calculation expression of pile shear force, and the shear force to be provided by the
pile body and the critical sliding surface position of the slope body are determined under a given design safety factor. The
case analysis shows that the shear force values of this method and the existing method neglecting the axial force on the
pile body under static conditions are relatively consistent, with a relative deviation of about 4% . However, under

seismic conditions, the results of this method are larger than those of the existing method, and the difference between
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them is positively correlated with the seismic influence coefficient. The impact of seismic influence coefficient, pile

location , pile diameter, the dip angle of the bedding plane, and thickness of each soil layer on the shear force of the pile

body is discussed. Among them, the horizontal seismic influence coefficient, the dip angle of the bedding plane, and

the pile location have a great impact, and the shear force of the pile body is significantly positively correlated with the

former two and is non-monotonic with the latter two. The relative thickness of the softer soil layer in the multi-layer soil

slope has a significant impact on the shear force of the pile body. The shear force value increases with the increase of the

relative thickness of the softer soil layer, but when the pile location is close to the slope top or the dip angle of the

bedding plane is large, its impact weakens.

Key words: stratified soil slope; reinforcing pile; seismic stability; limit analysis; axial force on pile body
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