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DYNAMIC RESPONSE ANALYSIS OF OFFSHORE CYLINDRICAL SHELL
STRUCTURES SUBJECTED TO RANDOM OCEAN WAVES

Y.TANAKA*, T.HAMAMOTO**, and K.KONNO**

The dynamic response analysis of fixed offshore structures of cantilever cir-
cular cylindrical shell-type subjected to wind-induced random ocean waves is
studied by matrix progression method, taking into account the dynamic interac-
tion between water motion and elastic deformation of shell walls. The matrix
progression method is classified as one of the differential equation methods,
which can satisfy both geometric and natural boundary conditions, so that an ac-—
curate estimate of internal force distribution as well as displacements that
arises during modal vibration in water can be expected.

The incident random waves are simulated from Pierson-Moskowitz wave height
gspectrum through the superposition of a number of simple harmonic waves of dif-
ferent wave heights, periods and phases. The hydrodynamic pressures on a vi-
brating shell subjected to waves are computed by taking the sum of the pressure
components of incident waves, diffracted waves assuming restrained structure and
radiation waves generated by the motion of a shell by the linear potential flow
theory. The effects of interaction between a shell and water can be estimated
as the added mass in phase with the acceleration of a shell and the radiation
damping in phase with the velocity of a shell in the uncoupled modal equations
of motion of a shell submerged in water. The response quantities such as dis-—
placements, resultant forces and moments are obtained in the frequency domain.

In order to show the application of the theory and the procedure, some nu-
merical calculations are carried out and the effects of shell configuration and
water depth on the dynamic behaviours and of hydrodynamic radiation damping on
the response quantities are discussed.

¥ Professor, Dept. of Architecture, Waseda University.
*¥ Graduate student of Waseda Univesity.
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