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Impact Assessment Analysis of Viaduct Construction Involving Reservoir Dams Based on the
Finite Element Method
Jingsheng Zhu
Guangdong Research Institute of Water Resources and Hydropower
[Abstract] This paper addresses the safety impact of a highway viaduct construction on a reservoir dam that has
been stably operating for over forty years, with the dam body having completed self—weight consolidation. The
construction involves three rows of bridge piers penetrating directly through the dam body and embedded into
the bedrock of the dam foundation. The construction and operation of the piers may alter the stress state and
stability conditions of the dam, posing potential risks. Based on the Finite Element Method (FEM), this study
establishes a numerical model to simulate the dam—pier interaction system, analyzing pier loads, changes in the
seepage field, and the stress—strain response of the dam. Through static and dynamic calculations, the safety
characteristics of the dam are evaluated. The results indicate that the construction of the piers leads to localized
stress concentration in the dam body, but the deformation and overall stability of the dam can be maintained
within safe limits. This study provides a theoretical basis for the collaborative safety evaluation of dam—bridge
systems and offers valuable insights for similar projects.
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