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Abstract

This article uses a combination of the Discrete Element Method (DEM) and the Finite Element Method (FEM)
based on Hertz contact theory to study the impact failure behavior of the regularly arranged pebble-bed in the
HTR-PM600 fresh fuel storage canister under 15m drop conditions. The accuracy of numerical calculations
is verified through experiments. Linearizing the normal Hertz contact curve can improve computational ef-
ficiency while maintaining acceptable accuracy. In previous studies, it was generally believed that the force
within a canister decreases sequentially from the bottom to the top under drop conditions, and the broken
pebbles were mainly concentrated at the bottom of the container. However, both the experiments and simu-
lations in this study discover the discreteness, layering, and chain transmission characteristics of the force on
the pebble-bed, indicating significant non-uniformity in the force distribution. This study not only deepens
the understanding of the failure mechanism of regularly arranged pebble-bed, but also provides new theoret-
ical basis for engineering design and safety assessment as well as important foundation for optimizing the
performance of fuel canisters in the future.
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