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Thistutorial gives asimplified approach for calcul ating the shock response of an object
impacting water.

Assume

The object can be modeled as a single-degree-of -freedom system.
The object is dropped from rest.

There is no energy dissipation during the impact.

The specific gravity of the object isless than that of water.

The system has a linear response.

The object vibrates freely at its natural frequency in the water.
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The natural frequency wp, of the object in the water is
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where

isthe cross sectional area of the object paralldl to the water surface
is the mass of the object

is the mass density of water
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isthe acceleration of gravity

Equation (1) is derived in Reference 1.



The peak acceleration response X of the object is

X = wp+/29 Ah

where Ah isthe drop height.
Equation (2) is derived in Reference 2.

Note that the drop height is related to the impact velocity X(0) by
x(0) =,/2gAh

Substitute equation (1) into (2).
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The peak impact acceleration is thus

Y=g /2AhmAp
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Table 1. Water
o Density Density
Liquid (kg/m3) (Ibm/ftr3)
Water (fresh) at 20 deg C 998 623
Water (sea) a 13 deg C 1026 64.1
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