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Abstract: The slamming process of two-dimensional structures under free fall condition with arbitrary
symmetrical shapes is investigated by combining various analytical models for slamming and the precise
integration method in the time domain. By closely analyzing the mathematical expression of analytical
models, the total slamming force acting on the body can be decomposed into two terms which are
dependent on the velocity and the acceleration respectively. The developed model proposed in this paper is
validated against the results from experiments and other numerical methods. Moreover, it is found that if
the gravity of body is ignored, which is a reasonable assumption for situations such as structures with light

weight or large entry velocity, the maximum acceleration (or the peak slamming force) for a free fall body
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will always occur at the certain penetration depth for a particular shape and mass, regardless of the initial

slamming velocity.

Key words: analytical model; slamming force decomposition; precise integration method; free fall
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Fig. 6 Acceleration of wedges under free fall condition
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Fig. 9 Acceleration of curved wedges under free fall condition
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