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Experimental study on impact load characteristic of sloshing in
elastic bulkhead tank with low and partial filling under linear rolling
coupled pitching
ZHEN Chang-wenl, WU Wen-fengz, ZHANG ] ian-weiz, TU Jiao-yangl, ZHANG ] ia-kuoz,GAO
Jia-lin®
1. School of Naval Architecture and Mechanical-electrical Engineering, Zhejiang Ocean University, Zhoushan,
Zhejiang 316022
2. School of Port and Transportation Engineering, Zhejiang Ocean University, Zhoushan, Zhejiang 316022

Abstract: Liquid sloshing in tank with low liquid depth present complex physical phenomena,
and the dramatic impact load will be produced, which is one of the key problems in the tank
structure design. The sloshing experiment covering lowest three natural frequencies of rolling
coupled pitching were conducted, and the impact load characteristics of liquid sloshing in the
elastic tank under the coupled excitation frequency were studied under the low liquid depth by
the statistical method. The test results show that the most violent liquid sloshing occurs when the
rolling and pitching are located near the first-order natural frequency. When the excitation
frequency f7f; of the roll and pitch is between 0.98 and 1.113, the liquid in the tank appears to be
topping. The maximum impact pressure occurs around f/f; of 1.09. In addition, the spatial
distribution of the impact pressure on the left bulkhead and the top bulkhead were analyzed. It is
concluded that under low carrier liquid conditions, the impact near the free liquid surface and the
top of the tank is subject to a large impact load near the near resonant frequency. The side
bulkhead impact position increases as the frequency increases. This study can provide a useful

reference for FPSO ship tank structure design and sloshing load measurement.

Key words: Coupled excitation; Elastic tank; Low liquid depth; Impact load; Model experiment
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