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NUMERICAL SIMULATION OF GRANULAR AVALANCHE DYNAMICS
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Abstract Granular avalanche happens frequently. The hazard usually causes catastrophic disasters to the manmade
system along its passage. In addition, granular avalanche often provides plenty of loose sediment for debris flow,
and deposits as loose packing natural dam for avalanche lake formation. A hydrodynamic model is established for
granular avalanche, and a high-resolution numerical algorithm is proposed and implemented to simulate its evolution
and deposit. Using the numerical model, the classical dam-break problem is at first successfully calculated. Then,
the flow and deposit behavior of granular avalanche across a terrain with an obstacle is studied. Based on the re-

sults, some preliminary protection schemes for granular avalanche mitigation are discussed.
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Fig. 1 Numerical solution of one side dry dam break problem versus the analytical solution.
a. t=0.56s;b. t=1. 30s.
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Fig. 2 A typical electrical system protection scheme for

snow avalanche hazard in Switzerland
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Fig. 3 Contours of avalanche at four typical times(£=0s, t=1.9s, 1=4.8s and t=11. 0s) during interaction

between avalanche and obstacle. The dashed line shows the transition between slope and

runont, the left section is the slope, and the right section denotes the runout zone
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