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Experiment Theory
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Ficure 3. Comparison of experimental and theoretical pressure histories. Experimental data from
Nethercote et al. (1986) with L = 12 ft, ¥V = 20 ft/s and ¢ = 0.707 so that the dimensionless hull
shape is y = (0.707z)*. At the keel the theory predicts an infinite pressure and the oscillations
observed experimentally are probably due to air entrapment.
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The physical interpretation of these laws of motion is global conservation of mass (j = 0)
and x-momentum (j = 1) and the condition that ¥ ~ O(1/r) as r — oo guarantees finite
spatially-integrated kinetic energy.

A straightforward small-time analysis shows that for bodies that are blunt at the point of
impact, the tangential velocity is negligible at sufficiently small times, the velocities of the
turnover points being unbounded as ¢ | 0. Hence, the generalized Wagner theory described
in this section applies at sufficiently small times. In contrast, for bodies that are linear on
each side of the point of impact, the tangential velocity has a leading-order effect no matter
how small the time, the velocities of the turnover points being bounded as 7 | 0. Hence, it
is not clear a priori whether Wagner theory is applicable at sufficiently small times. We now
investigate this case further for the wedge f(x) = [x|.

2.1.1. Grazing entry of a wedge
Assuming d_ < Ut < d and integrating (4), we find
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