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Submarine slope failure is an important mechanism that releases sediments stored on the continental shelf into the deep sea. It can remove an entire dike or dune section posing a severe threat to the water safety of low-lying countries. Granular materials are known to change volume when sheared. When the sheared material is saturated with a fluid, the change in volume is associated with fluid motion and excess pore pressure gradients. Failures can be triggered in loose sand through liquefaction. Such failures are associated with contraction and positive excess pore pressures. In contrast, breaching failures in denser sand are characterized by slow release of sand grains during dilation of the failing sediment, and negative excess pore pressures. 

A set of experiments was performed in Utrecht University to study erosion modes of sand during slope failures. The experiments consist of a submerged column of sand with a length and height of 0,40m and width of 0,22m. The sand is deposited in a flume filled with water, constrained with a removable vertical plate on one side. Initial porosity varies from 0,40 to 0,52 by different preparation protocols. The failures are triggered by removing the confining plate. For the most loose and dense packings, the sand deposit contracts and suddenly collapses behaving like a fluid, or maintains a vertical failure with the generation of negative excess pore pressure characterized by dilative behaviour. A style of hybrid failures is presented for intermediate porosities, where a mixed dilative-contractional behaviour is observed.
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