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Upper-Bound Limit Analysis of Seismic Rotational Stability of Retaining
Wall with Cohesive-frictional Backfill.Considering Embedment Depth
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(1. College of Mechanics and Civil Engineering, China University ofiMining Technology- Beijing, Beijing 100083, China; 2. College of
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100097, China)

Abstract: Most researchs on the seismic stability offretaining walls, the embedment depth of the wall is often assumed to be
zero, resulting in the role of backfill in front of‘the wall being neglected. This paper is based on the theory of upper bound limit
analysis and investigates the impact_ of embedment depth on the seismic stability of cohesive backfill retaining walls. The
diagonal strip splitting method is adeptéed.to,differentiate the backfill in front of and behind the wall into rigid soil strips parallel
to the rupture surface. A wall-sail'system in which the retaining wall rotates around the toe of the wall and the fill in front of
and behind the wall slides\in pieces is established. According to the work-energy balance equation, the expression of seismic
acceleration coefficient of thentetaining wall was derived, and the effects of filling height, internal friction angle, filling
cohesion, and wall<sei} friction angle on the seismic rotational stability of the retaining wall under seismic action were
discussed. The résdltssshow that when the ratio of the height of backfill in front of the wall to the height of backfill behind the
wall(H2/H1) is greater than 0.15, the coefficient of seismic yield acceleration will increase dramatically, and the seismic stability
of the retaining wall will be underestimated if the effect of backfill in front of the wall is neglected at this time. Finally, the
accuracy of this paper's method is confirmed by comparing with the method of limit equilibrium theory.

Key words: retaining wall; upper-bound limit analysis; embedment depth; seismic acceleration coefficient; rotational stability
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Fig. 13 Comparison of results with the limit equilibrium

method
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