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Tab.1 Characteristic values and minimum durability requirements of variables

Z M KA WX KBS sC ik Z M KK ORI KESHX 3C ik
¢(mm) 50 50 50 [15] C(%) 3.0 4.5 5.0 (8]
w/C 0.5 0.4 0.5 [15] C(%) 0.55 0.4 0.55 (8]
Frwr(N/mm?) 30 40 30 (8] Ay (mm/a) 0.05 0.05 0.06 (8]
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Tab.2 Statistical parameters and distribution of variables
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A probability model for rebar corrosion loss and
time-dependent reliability analysis of RC member

FENG Yun-fen', GONG Jin-xin', YANG Guo-ping’, LI Rong-qing’
(1. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China; 2. CCCC
Harbor Engineering Consultants Co. , Lid. , Begjing 100007, China)

Abstract; Chloride-induced corrosion of reinforcing steel bar is a major factor that affects structural performance of
reinforced concrete structures. It is important to acculately calculate the corrosion loss of the reinforcing steel bar.
A probability model for corrosion rate is developed in this paper, in which both the time of corrosion initiation and
the time of concrete cover cracking are treated as random variables which are related to uncertainties in the process
of reinforcing steel bar corrosion. Statistical analysis of the corrosion rate is conducted by Monte Carlo simulation
and the statistical parameters and distribution type of the corrosion rate are determined. Finally, an expression to
depict the relationship between the resistance of the RC flexual member and the corrosion rate of the reinforcing
steel bar is proposed based on the collected experimental data in literatures, and time-dependent reliability analysis
of corroded RC member served in marine environment is performed. The analysis results show that the corrosion rate
loss of steel bar follows a bimodal probability distribution. The probabilities of having no corrosion and no cover
cracking reduce with the time increasing. The reliability indexes reduce significantly with time due to chloride-

induced corrosion.

Key words: reinforced concrete member; time-dependent reliability ; corrosion; Monte Carlo simulation



