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Time-dependent Reliability Analysis of High Pile Wharf Considering

Concrete Durability and Seismic Randomness

ZHOU Yang'?, LI Sihan®, PANG Rui'”, XU Bin'*, LIU Mingliang’
(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China;

2. School of Infrastructure Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract; In the process of long-term use, the structural performance of high pile wharf will inevitably degrade, which

will not only affect the safety and stability, but also have serious impacts on the normal operation and economic bene-

fits. Based on the time-dependent reinforced concrete performance degradation model, the stochastic dynamic analysis

and time-varying reliability analysis are carried out by combining the direct probability integral method ( DPIM) , the

response probability information and time-varying reliability curves under earthquake excitation under different operat-

ing years are obtained. The results show that with the increase of the operation life, the peak value of the displacement

PDF and CDF of the wharf superstructure decreases, the dynamic reliability decreases sharply with the service life, and

the performance degradation of the reaction structure system accelerates gradually. It shows that reinforced concrete

degradation has significant influence on the safety of high pile wharf.

Keywords: high pile wharf; durability of concrete; direct probability integral method ( DPIM ) ; reliability a-

nalysis; structural property degradation
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