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Fig. 1 Means of chloride concentration in pier concrete of sluices along different depths
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Fig.3 Diffusion coefficients in pier concrete of sluice along depths
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Time variation model of chloride ions’ diffusion coefficient for
existing concrete

ZHANG Jun-zhi', WANG Jian-ze', KONG De-yu', ZOU Chuan-ren', HUANG Hai-zhen’
(1. College of Architecture & Civil Engineering, Zhejiang University of Technology, Hangzhou 310014, China;
2. Management Bureau of Qiantang River, Hangzhou 310016, China)

Abstract; The hydraulic concrete structures under natural chloride environment are subjected to action of nature
environment including loads and chloride invasion. Based on test results for chloride concentration in pier concrete
of two existing sluices at the estuary of the Qiantang River, the chloride erosion rule of actual hydraulic concrete
under the natural environment is analyzed. Analysis results show that the maximum chloride concentration in
hydraulic concrete after 30 years is located 2 ¢m in depth behind concrete surface. The existing concrete of the two
piers is simulated, and chloride diffusion coefficients are tested, and the rule that chloride diffusion coefficients
decrease with the increase of used time is confirmed. According to the results of test and experimental simulation for
the existing concrete, a time variation model of chloride diffusion coefficients for existing hydraulic concrete

including influencing factors of time and space and temperature is established on the basis of the Fick’s second law.

Key words: existing hydraulic concrete; chloride; diffusion coefficient; simulation; time variation



