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Abstract: In the studies on rockfall impact problems in China and abroad, the impact target is com-
monly assumed to be an elastic-plastic body, from which the calculation formula for the restitution co-
efficient is deduced. However, for granular slopes, due to their physical and mechanical properties
such as loose structure, high compression, and low cohesion, treating them strictly as elastic-plastic
bodies may underestimate their energy dissipation potential. In this paper, we considered the pore
compaction characteristics of the loose medium, improved the formula for calculating the normal resti-
tution coefficient of rockfalls on granular slopes, and discussed the critical conditions of rockfall impact
rebound. At the same time, we took the granular slope at the entrance to the Chada tunnel in the
Changdu area of Tibet as an example, carried out the numerical simulation, analyzed the variation law

of the normal restitution coefficient of rockfalls under five influencing factors. We also compared the
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calculations of the refined formula with existing ones. The results show that the improved formula

aligns well with the numerical simulation results, outperforming the calculation values derived from

the elastic-plastic body assumption. The methodologies and results from this study may provide refer-

ence to similar problems of other regions.

Keywords: rockfall; loose granular slope; the normal restitution coefficient; law of conservation of

momentum ; formula
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