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Study on Dynamic Elastic Response Based on Water Impact Load
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Abstract

The design load for water impact pressure acting on ships has been stipulated based on the two-dimensional wedge
approximation by the rule requirements, as the proper evaluation of the three dimensional distribution of water impact
(slamming) load is still difficult. As regards the hull girder strength, no clear criteria for the magnitude of the water impact
load itself have been prescribed in the current structural rules. It is apparent that more reasonable consideration for the water
impact effect is necessary in design of ships which are growing in size and tend to suffer more from the slamming
phenomena. Nowadays, the numerical simulation methods based on e.g. the Computational Fluid Dynamics (CFD) or the
Finite Element Analysis (FEA) have been attracting attentions as the methods for predicting the three dimensional
distribution of water impact loads, and these methods are expected to be introduced at the design stages of ships. Moreover, it
is ideal that the slamming induced hydroelastic (Whipping) response can also be predicted in a consistent manner, which in
turn the reliable safety level assessment of the hull girder may be attained. To this effect, a numerical simulation method for
the slamming induced response of ships is developed and validated in this study. The subject ship is a recent container ship.
For the wave-induced and water impact induced load analyses, the CFD making use of the Reynolds Averaged Navier Stokes
(RANS) equations is adopted. The validity of the CFD in estimating water impact pressure on a 2D wedge is shown first by
comparing with the theoretical values and experimental results. A series of estimations of the slamming impact load over the
ship hull is then carried out. The slamming induced response is further evaluated by combining the CFD with the dynamic

FEA, and then an effectiveness of the current structural rule requirement is investigated.
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[X] 712 CFD fATIC W= A v v = &7 d. CFD §HRIIERI A 77— L CEha L, X7 EX Mg, X7 T
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