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Seismic Behavior Analysis of a Fully Loaded Pallet Rack System
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Pallet rack systems used to store cargo in logistics warehouses can collapse during earthquakes, causing progressive
collapse of the entire rack. In this study, a coupled analysis method was developed to calculate the contact force based on
the penalty contact theory and to consider the action and reaction forces between the pallet rack system and the cargo.
The results of the seismic behavior analysis of the pallet rack system, conducted using the ASI-Gauss code, showed that
the natural period changed in varying conditions of the loading levels and weights of the cargoes. In the fully loaded

condition, the fall of the cargoes was simulated as the seismic response increased.
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Figure 1 Configuration of a pallet rack system Figure 2 Cross-section of upright and beam
1000 2800
L 1
A
~ 2 I Y/ 1200
N"e——————»
- 1200
S Cargo
= 8
=
: =
V4 Pallet T - A_E"}%\ v
L L X W v
Y v Unit : mm -
Unit : mm
Figure 3 Numerical model of a pallet rack system Figure 4 Numerical model of a cargo with a pallet
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Table 2 Natural period obtained by the analysis
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Figure 5 Numerical model with cargoes on each level
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Figure 6 Seismic response of the pallet rack system
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Figure 7 Seismic behavior of cargoes on a pallet rack system
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Figure 8 Seismic response of the fully loaded
pallet rack system
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