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Relation between the maximum free surface elevation of liquid sloshing and peak period, significant

wave height excited by Bretschneider spectrum and JONSWAP spectrum
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Experimental study of liquid sloshing
in rectangular tank excited by sea-wave spectrum

XUE Mi'an""*, CHEN Yichao’, YUAN Xiaoli’, XING Jianjian’

( 1.Key Laboratory of Coastal Disaster and Defence (Hohai University) , Ministry of Education, Nanjing 210098, China;
2. College of Harbour Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China;
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Abstract: The free surface wave and its dynamic impact pressure on the tank wall of liquid sloshing
in a rectangular tank excited respectively by broad band Bretschneider spectrum and narrow band
JONSWAP spectrum are studied experimentally on a shaking table. The relations between the
maximum free surface elevation and dynamic pressure of liquid sloshing in a rectangular tank and
significant wave height and peak period of sea wave spectrum are discussed in detail. Sloshing in a
rectangular tank excited by Bretschneider spectrum is found to be more violent than that excited by
JONSWAP spectrum under the same condition of significant wave height and peak period. The
frequency domain analysis of free surface elevation shows that free surface profiles are mainly
modulated by the lowest natural frequency of liquid-tank. Meanwhile, sloshing wave energy is also
mainly distributed around the lowest natural frequency. The maximum dynamic pressure is found to

be increased with increasing measuring height of pressure sensor from bottom of tank to free surface.

Key words: broad band Bretschneider spectrum; narrow band JONSWAP spectrum; liquid sloshing;

rectangular tank; experimental study



