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When gravity-driven mass flows, such as avalanches and landslides, enter 
bodies of water, they can generate large impulse waves whose effects can be 
devastating. Experimental studies of impulse wave formation have mostly used 
rigid blocks or granular materials to mimic landslides at the laboratory scale. 
These studies have deduced that material deformability plays a key part in 
wave formation: the more rigid the sliding mass, the higher the impulse wave. It 
is, however, still unclear whether higher wave amplitudes arise solely from 
lower deformability. Indeed, blocks are not only rigid, but they are also 
cohesive, whereas granular media are deformable and cohesionless. To shed 
light on this issue, we ran experiments using two deformable materials of equal 
density, one exhibiting no cohesion (soft 15-mm diameter balls) and the other 
exhibiting cohesion (a viscoplastic polymeric gel called Carbopol Ultrez 10). A 
finite volume of material was released at the top of a chute, penetrated a body 
of water and generated impulse waves. We monitored how the mass slid and 
interacted with the water volume. Using high-speed cameras, we measured 
maximum wave heights, amplitudes and lengths of the leading wave. We used 
dimensionless groups to reduce the dimension of the parameter space, making 
it possible to carry out a regression analysis. Viscoplastic slides generated 
larger wave amplitudes but shorter wave lengths than granular materials. 
Surprisingly, the wave features did not depend on the polymer concentration. In 
other terms, impulse wave features were not found to be dependent on the 
cohesion of the deformable material landslides causing them, within the range 
of concentrations tested. 
 
 

Figure 1. Sketch of the wave generated by releasing slide material into a body 
of water. 
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Figure 2. Sketch of the wave generated by releasing slide material into a body 
of water. 
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