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Risk Assessment of Water Damage to Mountain Bridges Based on Cloud

Model

YU Haozheng', WANG Bin', LI Xiuhua*’, MA Yalin’, Huang Xiaogang®
(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. School of Civil Engineering, Chongqing
University, Chongqing 400044, China; 3. China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031, China; 4. Sichuan
Road and Bridge Group Co., Ltd., Chengdu 610041, China)

Abstract: In view of the problems such as the complex coupling of risk factors for water damage to bridges in
mountainous areas and the insufficient pertinence of existing assessment methods, a comprehensive assessment
framework for water damage risk of mountain bridges based on the combination of cloud model and analytic hierarchy
process is proposed. Based on the identification of the unique risk factors of water damage to bridges in mountainous
areas, a three-level indicator structure is constructed. The digital characteristics (expectation, entropy, and hyper-
entropy) of the cloud model are utilized to handle the randomness and fuzziness in the assessment process, achieving the
mapping from qualitative evaluation to quantitative risk levels. Taking a mountain bridge as an example, the analysis is
conducted. The assessment results show that its comprehensive water damage risk level is medium, in which the water
depth/pier width ratio and the scouring depth are the key risk factors. This method can accurately locate the key points
of risks, providing a scientific basis for flood control design, safety management and maintenance of mountain bridges,
and offering a reference for risk assessment of infrastructures in similar complex environments.

Keywords: water damage to bridge; mountain bridge; risk assessment; cloud model
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