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Numerical Simulation on Flood Risk Analyzes of Bridge
Based on Adaptive Mesh Refinement Scheme

LIN Jinbo, HE Yanli, MAO Hongfei, SUN Yifang, WU Guanglin
(College of Ocean Engineering, Guangdong Ocean University, Zhanjiang, Guangdong 524088, China)

Abstract; To ensure bridge safety and eliminate the threat of flood disaster, it is particularly important to conduct a de-
tailed flood control risk analysis on the proposed bridge before the bridge construction. An efficient flood risk analyze
model of bridge is established by using finite volume method combined with Delaunay mesh generation method which
can adaptively refine the mesh. By locally refining the mesh around the pier, the large mesh size of large-scale river
channel is maintained. Consequently, the mesh number is reduced and the calculation efficiency is improved. Compa-
ring the results of water level and velocity calculated by different mesh models with the analytical solution, a greatly re-
duce of the mesh number is achieved meanwhile a high calculation accuracy is maintained by the local mesh refinement
method. The numerical model is then used to analyze the flood risk of a bridge project. The results show that the con-
struction of the bridge reduces the velocity near the pier and increases the velocity between the piers by about 0.5 m/s.
The upstream and downstream section velocity of the bridge are reduced by about 0.2 m/s. The upstream and down-
stream water level of the bridge are increased slightly. The maximum water level around the bridge is 540.70 m, which
is lower than the minimum bottom elevation 540.94 m of the bridge, under the design flood standard. The bridge can
meet the flood control requirements of the river.
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