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Fig. 1 The sketch of the rectangular tank and the setup of measuring points of the wave elevation.

sloshing pressure and structural strain in the rectangular tank (unit: mm)
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Fig. 2 The stress-strain curve of the organic glass plate

in the tensile test
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Fig. 4 The definition of the transient and steady state process during the liquid sloshing (The structural strain.

h=0.250 m, A=10 mm, f=1.090 Hz)

1 A W ORAER SE B R AR B B AR GROE h=0. 080 m, 0. 250 m)
Tab.1 The actual lowest-order natural frequency of the liquid in tanks (Depths 2=0. 080 m, 0. 250 m)
ADINA f# S H
h/m A/mm  f/Hz
WIPEM A/ He 22/ % SAMEMR/He W22/ %  RIMESIR/Hz W2/ % #PESR/Hz R/ %

0. 080 4 0. 851 0. 852 0.12 0. 854 0.35 0. 900 5.77 0. 890 4.58
0. 080 6 0. 851 0. 852 0.12 0. 854 0. 35 0.916 7.64 0. 890 4.58
0. 080 10 0. 851 0. 852 0.12 0. 854 0.35 0. 890 4.58 0. 890 4.58
0. 250 4 1.197 1. 196 —0.08 1.194 —0.25 1.134 —5. 26 1.130 —5.60
0. 250 6 1.197 1.196 —0.08 1.194 —0.25 1.113 —7.02 1.113 —7.02
0. 250 10 1.197 1.196 —0.08 1.194 —0.25 1. 090 —8.94 1. 090 —8.94
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Fig. 5

Wave shape development of free liquid surface in tanks under resonance

(h=0.250 m, A=10 mm, f=1.090 Hz)
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Fig. 6 Time histories and spectrums of the wave elevation of free surface (h=0.250 m, A=10 mm. f=1.090 Hz)
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Experimental study of resonant behavior of sloshing
in elastic bulkhead tanks under finite depth

JIANG Mei-rong', REN Bing"', LI Xiao-chao’, WANG Yong-xue'

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2.Hunan Province Key Laboratory of Water, Sediment Sciences & Flood Hazard Prevention,

Changsha University of Science & Technology, Changsha 410114, China )

Abstract: A physical model test is conducted to study the resonant behavior of liquid sloshing in
elastic bulkhead rectangular tanks under the finite depth. The lowest-order natural frequencies of the
liquid in the tanks are determined by frequency sweep experiment under different liquid depths and
excitation amplitudes. The wave shape and the elevation are obtained by an image acquisition and data
analysis system. The sloshing pressure on tank wall and structural strain of tank wall are obtained by
the pressure and the strain acquisition system. The wave shape in the elastic bulkhead tank under the
finite depth is described, and the resonant variational characteristics of the elevation, the pressure and
the strain are analyzed in the time domain and the frequency domain. The time variation and the space
distribution characteristics of the structural strain are further discussed and dissected. The
experimental analyses indicate that, the double-peak phenomenon is observed at the crest of the
pressure and the strain, and the spectrums of the pressure and the strain are greatly influenced by the

double peak. On the tank ceiling, larger strains are more likely to appear in the place near the corner.

Key words: liquid sloshing; elastic bulkhead tank; wave elevation; sloshing pressure; structural

strain; resonance



