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Abstract: In order to prevent the occurrence of safety accident during bridge construction, improve the
construction risk early warning mechanism and the reliability of construction risk assessment, a construction
risk early warning model for long-span cable-stayed bridge based on MCMC and CCRAA is put forward
combining with the construction risk characteristics of long-span cable stayed bridge. Based on construction
procedure, the risk sources in the construction process of long-span cable-stayed bridge are identified and the
construction risk level evaluation system is established. Due to the less information for construction risk
analysis of the bridge, in order to maximize the usage of existing information, Gibbs sampling method in the
MCMC method is used, the simulation samples of the parameter vectors are generated directly from the
posterior distribution by numerical simulation. Through statistical inference of the simulation samples, the
high dimensional integral of complex posterior distribution is calculated, and the construction risk probability
of the first level risk source is obtained. The base value of risk is determined before using CCRAA method,

the relative Hamming distance is calculated and the risk value of each first level risk source is compensated in
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proportion. The risk aggregation is conducted after getting the risk interval, and the construction risk

probability of the second level risk source is obtained, thus the extreme value of risk aggregation or the

dependence of risk probability is avoided. Based on the above 2 methods, combining with the construction

practice of the bridge, the construction risk probability interval is constructed, the construction risk early

warning model for the bridge is established, and the second assessment of construction risk is conducted to

ensure the safety of bridge construction. The analysis of engineering example shows that this early warning

model can effectively evaluate the actual construction risks of long-span cable-stayed bridges, and has certain

practical value to ensure the construction safety of the bridge.

Key words: bridge engineering; early warning model; MCMC-CCRAA ; cable-stayed bridge; construction

risk ; risk probability
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Tab. 4 Construction risk probabilities of
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Tab.5 Calculation result after risk compensation
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