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Research on Calculation of Dynamic Reliability of Existing Railway
Bridge Based on Quasi-Integrable-Hamiltonian Theory
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Abstract: Due to faster speed and heavier load of railway transportation, there is a pressing need to study dy-
namic reliability of railway bridges. In this paper, the generalized kinetic energy and potential energy expres-
sions were first deduced in the mode shape space for structural system. Further, based on the Quasi-Hamilto-
nian system theory, the Quasi-Integrable-Hamiltonian system equation for railway concrete bridges was estab-
lished in the mode space. With only the lateral and torsional displacements of railway bridges being considered,
the backward Kolmogorov equation governing conditional reliability function has been obtained with its corre-
sponding quantitative boundary and initial conditions, which can be solved by the central finite-difference meth-
od. In the case of actual bridges, the above equation was used to calculate dynamic reliability of exited railway
PC bridges under dynamic train load. Some important conclusions that agreed with the actual situation were
drawn and verified. The results showed that the dynamic reliability and peak value of probability density de-
creased with the increase of the primary energy of the bridge and increased with the increase of the boundary
energy of the bridge. The results of the contrastive analysis of railway bridges with different spans were con-
sistent with the actual situation, proving the feasibility to calculate the dynamic reliability for railway bridges

using the Quasi-Integrable-Hamiltonian system theory.
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