Effect of Bias on Lateral Extrusion Propagation in Upstream Tailings Dams: A Conceptual Numerical Model
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ABSTRACT
Lateral extrusion in tailings dams refers to the horizontal displacement of soft materials, which can lead to a reduction in effective stresses and trigger liquefaction. This failure is predominantly observed in layered tailings dams where a sand layer is underlain by a low permeability soft zone, such as slimes. This phenomenon has been identified as one of the key failure mechanisms in the recent failure of some upstream tailings dams. This study aims to assess the effect of bias on the propagation of lateral extrusion in conceptual upstream tailings dams. This is done by adopting different downstream slopes to impose different sets of bias on the soft zones. The numerical modelling was conducted using the finite difference software, FLAC (Itasca Group). The NorSand constitutive model was used for contractive materials. Lateral extrusion was then simulated by applying horizontal deformation to the soft zone. The propagation of lateral extrusion was assessed by adopting an instability triggering mechanism, in which the state parameter-dependent instability stress ratio was checked for each zone during the lateral extrusion. The cycling continued until a stabilized condition or failure was reached. The effect of coefficient of horizontal stress (k₀) and lode angle were also examined on results.
2
