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Dynamic response analysis of trestle subject to multi-compartment flooding
damage using Kane method
LIU Junyi*  CHEN Xujun> CHEN Yao' HU Guizhang'
(1. College of Field Engineering, Army Engineering University of PLA, Nanjing 210007, China; 2. National Key Laboratory
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Abstract Aiming at the problems of changed mechanical properties and unclear dynamic response mechanisms of a modular
pontoon-assembled shore-connection trestle following compartment flooding, a mathematical model suitable for the dynamic
response analysis of the loaded trestle under flooding in multiple compartments across multiple bridge segments was derived and
established based on the multibody dynamics Kane method and by incorporating a modified Bernoulli equation to capture the
transient hydrodynamic processes of water inflow and outflow during flooding. The predictive accuracy of the analytical model was
validated through scaled model tests, and a parametric study was conducted to quantify the influence of the number and position of
flooded compartments within a single bridge segment, the number and layout of flooded bridge segments on the dynamic responses
of the trestle system. Results show that increasing the number of flooded compartments within a single bridge segment induces a
nonlinear intensification of mid-span concavity in the saddle-shaped vertical displacement time-history curve, accompanied by a
progressive reduction and eventual elimination of the upward deflection peak on its right-hand side; greater longitudinal offset of the
flooded compartment cluster’s centroid from the segment’s midspan leads to higher peak values of both vertical displacement and
shear force;as the number of consecutively flooded bridge segments increases, the maximum vertical displacements both before and
after loading rise nonlinearly ; under continuous (vs. intermittent) distribution of the damaged bridge segments across the trestle, the
affected segments exhibit larger vertical displacements , but the connectors sustain smaller vertical shear forces.
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