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Behavior Analysis of a Pallet Rack System

Considering the Effects of Loaded Goods During Forklift Collisions
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One of the risks associated with pallet rack systems used in logistics warehouses is forklift collisions.
Understanding the behavior of rack systems during forklift collisions is important for implementing
accident countermeasures. We developed a behavior analysis scheme that incorporates contact forces
based on the penalty contact theory, enabling consideration of both the behavior of loaded goods and the
interaction between goods and the rack system. By comparing the result with conventional method that
performed the behavior analysis by including the load mass within the rack system, we confirmed the
importance of considering the behavior of loaded goods. Furthermore, we analyzed the changes in the
overall behavior of the rack system when the impact point was varied, confirming that this approach can
simulate strength differences inherent to the rack system’s structure.
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