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A Spectrum Analysis Method of Dynamic Response of
Underwater Vehicles under Moving Loads
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Abstract; The moving cavitation collapse pressure is the major excitation of structural transient re-
sponse of underwater vehicles in the water-exiting process, which is an important focus in engeer-
ing design. A spectrum anslysis method based on shock response spectrum is applied to solve the
dynamic response problem of underwater vehicles under moving loads. Different mode combination
methods are analyzed and compared with experiments. The structure dynamic response results is a-
ble to obtained rapidly in frequency domain with this spectrum analysis method. The results also
show good agreement with the time domain solution. Besides, the random distribution of loads is
concerned in the method, which meets the reality well.
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Fig. 1 Simply supported beam under a moving load
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Fig. 2 Section moments of simply supported beam

under moving loads
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Fig. 3 Moving cavity collapse pressure
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Tab. 1 Frequencies of the vehicle

i % 1 2 3 4 5

$i % /Hz 26.7 41.6 57.8 70. 4 73.6

F2 MOTEHESETELER (M/M,) it
Tab. 2 The result comparison of the vehicle section

moments (M/M, )

1 2 3 4 5
Bl A 2. 34 2.35 2.69 3.90 3. 48
SRSS 2.19 1. 86 2.25 4. 07 3.28
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Fig. 4 The first two transversal mode shapes
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