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On slamming load and structural response of a flexible wedge
via analytical methods and numerical simulations

WANG Yiwen, ZHENG Cheng, WU Weiguo
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Abstract: The slamming load and structural response of flexible wedges were investigated by both analytical methods and
numerical simulations based on the ALE (arbitrary Lagrangian-Eulerian) coupled method. The cases with various boundary
conditions, impact velocities, thicknesses and deadrise angles were simulated and the corresponding slamming loads and the
structural responses were discussed as well. The slamming load and the structural response are susceptible to the variation of
the deadrise angle. To increase the deadrise angles is an effective way to ensure the structural strength concerning about the
impact load. With the increase of the deadrise angle from 10° to 30°, the dimensionless slamming load decreased to 6.9% and
the structural response decreased to 6.5%. The hydroelastic effects of the response of the flexible structure under slamming
load can be evaluated by the factor Ry = Cytang+/EI/(pL?)/v which combining with boundary condition, deadrise angle and
rigidity of the structure. If the R.>1.71, the hydroelastic analytical method is an efficient and effective way to evaluate the
response of the flexible structure under slamming load.
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Fig.2 Time series of the structural response at x’ = 0.5L of the flexible wedges with different deadrise angles and the plate thickness

of 8 mm at the vertical water-entry velocity of 1 m/s calculated by different models
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Fig.3 Response distribution along the wedge structure
at =20, 40 ms (B8=10°, =8 mm)
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Fig. 6 Dimensionless slamming forces on rigid and elastic wedges with f=10°
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Fig. 7 Dimensionless slamming forces on rigid and elastic wedges with f=30°
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Fig. 9 Fluid evolution and pressure distribution during the process of the elastic wedge with $=30° entering the water (v=8 m/s)
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Fig. 10 Dimensionless slamming pressure-time history curves at points 1—4 of the rigid and elastic wedges (8=10°, v=6 m/s)
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Fig. 11 Dimensionless slamming pressure-time history curves at points 1—4 of the rigid and elastic wedges (83=30°, v=6 m/s)
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Fig. 16 The maximum responses of the supported wedges at different impact velocities (8=30°)
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Fig. 17 The maximum responses of the clamped wedges at different impact velocities (8=30°)
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