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Experimental study on response characteristics of the water-filled
double-layer structure under collision load
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(School of Naval Architecture and Ocean Engineering, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract: To investigate the dynamic response characteristics of the water-filled double layer structure when encountering a
collision load, a series of collision tests are conducted and the response of the structure filled with water and unfilled with water
is compared. The results indicate that the internal water can protect the upper plate during a collision. Finally, the effect of
fluid-solid coupling between internal water and double layer structure on the collision response is investigated by analyzing the
test data of the acceleration of the striker and the disturbance pressure of the internal water.
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Fig. 1 Mechanical model of collision test
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Fig. 3 Shape of tensile specimen and stress-strain curve
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Fig. 4 Test structure and sensor mounting position
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Fig. 5 Five typical moments during the collision
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Fig. 6 Final deformations of the upper plate
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Table3 Summary of final deformation of the upper plate

ThLA DINURAAIE/mm TR AT M % T A DR mm TR AT M B %
n-3.44-8.45 23.81 - n-2.06-8.45 37.32 -
w-3.44-8.45 18.95 20.41 w-2.06-8.45 2533 32.13
n-2.06-4.36 15.96 - n-2.06-11.47 51.87 -
w-2.06-4.36 13.42 15.91 w-2.06-11.47 31.13 39.98
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Fig. 7 Vertical acceleration curves of the striker at various collision velocities
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Fig. 11 Displcement history of the bottom plate Fig. 12 Dynamic displacement of the bottom plate
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