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Analysis of dynamic response of a floating bridge under moving
loads considering the effect of damaged opening

LIU Jun—yi', JI Song', CHEN Xu—jun', HUANG Heng', MIAO Yu—ji*, YUAN Hui’
(1. Army Engineering University of PLA, Nanjing 210007, China; 2. China Ship Scientific Research Center, Wuxi
214082, China; 3. Nanjing Tech University, Nanjing 211816, China)

Abstract: The water ingress of damaged compartments alerts the mechanical characteristics of floating
bridge, and the corresponding analysis of dynamic response of the floating bridge becomes highly complex.
To investigate this kind of problem, a hydrodynamic analysis model of floating bridge under moving loads
accounting for the flooding process of the broken compartment was established based on the Kane method
and the modified Bernoulli equation. Having developed the corresponding solution procedure, the accuracy of
the proposed model were testified through the comparison between of the relevant model experimental data
and numerical results. Next, the influences of parameters such as opening size, load velocity and connection
gap on the dynamic responses of the floating bridge with damaged opening in static water were investigated
through case studies. The results indicate that the maximum values of vertical displacement, shear force and
bending moment would go up when the compartment is flooded, but the size of the opening has little effect

upon the dynamic response of the pontoon when the opening size is relatively small. With the increment of
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the load velocity, the maximum values of the vertical displacements of the pontoon, the shear forces and
bending moments at the connections go up nonlinearly. The maximum bending moment decreases firstly and
then rises with the increase of the longitudinal connection gap.

Key words: offshore engineering; floating bridge; water ingress of damaged compartments; multibody

dynamics; Kane method
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Fig.3 Schematic diagram of a nonlinear connected floating bridge under a moving load
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Fig.4 Vertical displacements at different measurement points when the moving load passes through the floating bridge at 3 m/s
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Fig.5 Vertical displacements at different measurement points when the moving load passes through the floating bridge at 6 m/s
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Fig.7 Model test setup of a floating multibody system with a damaged opening
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Fig.8 Vertical displacements of the pontoons with different opening sizes
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Fig.9 Schematic diagram of the flooding position of the damaged floating bridge
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