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Permanent displacement analysis and stability assessment
of a tailings dam under seismic effects
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jing 100855, China; 3. School of Civil Engineering, Central South University. Changsha 410075, China)

Abstract; Taking the tailings dam of a project in Indonesia as a case study, a method for calculating
seismic-induced foot displacement of the dam is proposed, based on a discrete mechanism combined
with the upper-bound method and the Newmark method. The influence of the dam’s geometric pa-
rameters and soil strength characteristics on the stability of the dam is also investigated. The results
show that under design seismic motion, the foot displacement of the most critical sliding surface of the
dam is 0. 12 cm. The slope angle of the dam significantly affects foot displacement; as the slope angle
increases to 25°, the dam reaches the defined instability threshold. With an increase in dam height,
the foot displacement initially increases rapidly before stabilizing, indicating the need for careful
height design to balance stability and cost-effectiveness. An increase in the internal friction angle sig-
nificantly enhances the seismic resistance of the dam, particularly when using moderately weathered
materials. A higher internal friction angle reduces post-seismic foot displacement and improves seismic
stability of the dam. The seismic displacement behavior of the dam, considering the linear increase of
soil cohesion with depth, is analyzed. It is found that accounting for non-homogeneous cohesion re-
sults in smaller displacement calculations, which are not overly conservative. The findings provide
guidance for the design and construction of tailings dams.
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