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A Simplified Added Mass Model for Dynamic Water Pressure Calcula-
tion of Rectangle Cylinder under Earthquake
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Abstract: Aiming at the vibration problem of rectangle cylinder in water, an added mass model for flu-
id-structure dynamic interaction calculation is presented. On the basis of the formula for hydrodynamic
pressure calculation, the free vibration equation, and the formula for natural frequencies and mode
shape, the response equations of rectangular cylinders in water subjected to earthquake are derived. A
simplified added mass formula for hydrodynamic pressure calculation of rectangular cylinders caused
by flexible motion is established based on the first-order frequency reduction rate of flexible structures.
A simplified formula for natural frequencies estimation of rectangular cylinders in water is also given.
Considering the hydrodynamic pressure caused by rigid motion, a simplified added mass formula for
hydrodynamic pressure on rectangular cylinders caused by rigid motion is established. A simplified
model for computing the seismic responses of the cylinders surrounded by water is established, in
which the hydrodynamic action is replaced by the simplified added mass formulas obtained by flexible
and rigid motion.
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