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Based on FTA-FBN
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Abstract

To reduce safety accidents during viaduct construction in complex urban traffic areas, an FTA-FBN-based risk assessment model
is developed. Risk factors are identified from six aspects—man, machine, material, method, environment, and management—to
construct a fault tree (FTA), which is then mapped to a Bayesian network (BN). Trapezoidal fuzzy numbers and the Noisy-or Gate
model are introduced to optimize node probabilities, leveraging expert experience while reducing subjectivity. The model is validated
through a viaduct project in Guangzhou. Results show that unreasonable design drawings, violation of construction regulations,
poor site and surrounding environment, unauthorized construction, and substandard component quality significantly affect accident
occurrence. Targeted control measures should be developed for these key risks to reduce the accident rate.
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