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Risk Assessment of Variable Cross-Section Continuous Girder Bridges
Based on Entropy Weight Method and Grey Relational Analysis

DING Jinpeng
( China Railway 18th Bureau Group Construction and Installation Engineering Co., Ltd., Tianjin 300308, China)

Abstract: Variable cross-section continuous girder bridges are prone to potential safety risks during construction due to
complex environments, sophisticated processes, and the superposition of multiple interacting risk factors. To address
these challenges, this study develops a composite construction risk evaluation model by integrating the entropy weight
method and grey relational analysis. Based on literature investigation and engineering practice, a hierarchical risk
indicator system comprising six primary indicators and twenty-three secondary indicators covering personnel,
management, technology, materials and equipment, environment, and structural factors is established. Expert
scoring is adopted to obtain the initial evaluation data, which are normalized before using the entropy weight method to
determine the information entropy and corresponding weights of each indicator, thereby quantifying the heterogeneity
in the information carried by different risk factors. Reference and comparison sequences are then constructed, and grey
relational analysis is employed to quantify the correlation between construction risk samples and the worst reference
state, upon which the construction risk levels are classified. An application to a highway bridge project in Nanchang
City indicates that the overall construction risk is at a medium level, with technical, management, and personnel risks
identified as the key risk domains.
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