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A Prediction Model for Concrete Surface Chloride lon Concentration Based
on Linear Increment

PENG Jian-xin, CAI Ming-wen, ZHANG Jian-ren, HU Shou-wang, LIU Yang
(School of Civil Engineering and Architecture, Changsha University of Science and Technology, Changsha, Hunan 410114 )

Abstract: Based on the Fick’s second law of diffusion, we divided the chloride ion diffusion process into 2
stages when taking an overall consideration to the influence of variation of chloride concentration in initial
surface of concrete in a linear way, decrease of diffusion coefficient with time and temperature and humidity
on chloride ion diffusion. On this basis, a new chloride ion diffusion equation is derived. Combing with the
existing data, the theoretical model is verified. The result shows that (1) as the linear accumulation rate of
the chloride ion concentration in the surface slows down, the chloride ion diffusion process also becomes
slowly in the short term; (2) the distributions of the 2 chloride curves at the combining point of stage one and
stage two is well fit, and chloride ion distribution curve obtained by the new equation is well matched with the
previous one obtained by widely used benchmark equation; (3) when the calculating result of chloride ion
concentration on reinforcement surface in concrete of 10, 25 and 50 years tending to critical concentration of
reinforcement corrosion, adopting the new equation is about 3% —14% in advance compared to adopting the
benchmark equation, and the difference between them decreases as time goes.
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