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Time - varying reliability analysis of carbonation of
hydraulic concrete structures under freeze — thaw conditions

LIU Zhaozheng' , ZHANG Hepeng', JI Qingwei', HOU Lijun®, ZHOU Yuanbin'

(1. Luoyun Hydraulic Project Managemeni Division of Jiangsu Province, Sugian 223800, China;
2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract ; Carbonation is the most common durability deterioration factor for hydraulic concrete structures. In cold
regions, concrete freeze —thaw damage has further aggravated the carbonization effect, especially in the alternately
wet — dry parts. In view of the carbonation problem of concrete in freeze — thaw environment, time — varying relia-
bility level of carbonation of freeze — thaw damaged concrete during service life was analyzed. Combined with exist-
ing concrete carbonation model, concrete freeze —thaw damage model, and freeze — thaw correlation between labo-
ratory and natural environment, a concrete carbonation depth model under freeze — thaw environment was estab-
lished, and a time — varying reliability analysis method for carbonation was established by combining statistical mod-
el and numerical characteristics of related variables. Then, through parameter analysis, effects of freeze — thaw,
carbonation residue, environmental influence coefficient and concrete position on time — varying reliability of car-
bonation were studied, which could provide a reference for time — varying reliability analysis and carbonation life
prediction of hydraulic concrete structures in cold regions.
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