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Buckling failure analysis of ship lock valve boom under abnormal condition
XIONG Xianhua, JI Wenyuan, SHEN Qiuren
(Guangxi Xijiang Development & Investment Group Co., Ltd., Nanning 530022, China)

Abstract: When the plane valve of the water delivery system of a Ill-class ship lock is closed, the blockage
occurs, resulting in the breakage of the boom. In this paper, dynamic principle and finite element method are used to
analyze the causes of buckling failure of valve boom. Under the condition of water delivery valve blockage, the
valve, boom and headstock gear form a planar four-link mechanism, which is easy to cause buckling failure of the
boom under pressure at the collinear dead point. Through the calculation of linear buckling characteristic values and
nonlinear post-buckling analysis, it is concluded that the critical buckling load of the boom is 80 kN, which is lower
than the overpressure alarm value of the hydraulic headstock gear. The buckling mode shows that large deformation
occurs after the boom is destabilized under pressure, resulting in plastic deformation and fracture of local materials
after yielding, which makes the boom break. The critical buckling load of the boom is more sensitive to the material
plate thickness of the hinged single lug plate. Increasing the plate thickness or using double lug plate structure can
significantly improve the ability of the structure to resist buckling instability. The research results can provide

reference for similar structural design.
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Fig.2 General layout of filling and emptying valve of
water delivery system of a III-class shiplock
(elevation: m; dimension: mm)
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Fig. 4 Low-order normalization buckling modes of boom and their eigenvalues
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Fig. 5 Post-buckling load-displacement curves of booms
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Fig. 6 Post-buckling mode and stress nephogram of

booms made of different materials
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Tab.1 Buckling eigenvalues of booms of
different section structures

A R/ A R B
454 mm 16 2 B 3B 4B 5B
30 87 327 657 980 1067
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50 176 686 1463 2382 2639
60 206 811 1757 2948 3326
WHEAR 30 252 906 1838 3015 3517
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