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Time-domain hydroelastic analysis of ship wave loads and slamming
loads in random seaways

JIAO Jia-longl, CHEN Chao-he', REN Hui-longz, LI Hui®

(1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou, 510641;
2. College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001)

Abstract : A 3D time-domain nonlinear hydroelasticity theory for the prediction of
large-amplitude motions, wave loads and slamming loads of bow-flare ship in harsh irregular
waves is presented in this paper. Transfer matrix method is used to estimate vibrational mode of
slender hull girder and modal superposition theory is used to estimate hull vibrations and
structural deformations. The nonlinear Froude—Krylov force and hydrostatic restoring force are
calculated on the instantaneous wetted hull surface while the linear diffraction force and radiation
force are estimated on the static mean wetted surface. The slamming force is estimated by
momentum impact theory. Frequency free-surface Green function is used to calculate velocity
potentials and wave forces on elastic hull. The incident wave force and diffraction force in
irregular waves are estimated by convolution integral method and retardation function method,
respectively. The Runge—Kutta algorithm is used to solve time-domain nonlinear hydorelastic
differential equation. The numerical results are well validated by the tank experimental data of a

segmented model with backbone beam.

Key words: Ultra-large ships, Seakeeping, Hydroelasticity, Slamming and whipping, Springing.
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