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Effect of environment temperature on chloride diffusion in RC pipe piles

Shao Wei', Shi Danda', Li Jingpei®
(1. College of Ocean Science and Engineering, Shanghai Maritime University, Shanghai 201306, P. R. China;
2. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, P. R. China)

Abstract: Based on Fick’ s second law of diffusion, the chloride diffusion equation in reinforced concrete
(RC) pipe pile was developed considering the effects of environment temperature and chloride binding. The
experimental study on the effect of environment temperature on chloride diffusion in RC pipe pile was
conducted in this paper. RC pipe piles with different water-to-cement (w/c) ratios (0. 30, 0. 45 and 0. 55)
were exposed to 5% chloride salt spray for 32 days at different exposure temperatures (21, 30, 50 C).
Based on the experimental results and proposed model, the chloride concentration profiles, surface chloride
concentration, apparent and effective diffusion coefficients, activation energy and binding capacity values of
RC pipe piles with different w/c ratios at different exposure temperatures were explored. The experimental
results show that the free chloride concentration, surface chloride concentration, apparent and effective
diffusion coefficients increase with the environment temperature. The binding capacity increases
significantly with the increase of environment temperature from 21 to 30 ‘C. However, the binding capacity
decreases slightly when the environment temperature increases from 30 to 50 C. It could be concluded that

the chloride diffusion into RC pipe pile follows the Arrhenius theory due to the linear distribution of the
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log-variation of apparent diffusion coefficient with the inverse of absolute temperature.
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Table 2 Surface chloride concentration, evaporable water content, apparent and effective diffusion

coefficient, activation energy and binding capacity values

D./ E, D./
w/c T/C  CJ% o/ % a
(1072 m? « s (kJ/moD) (10712 m? « s 1)
21 0.154 1. 20 14.91 4.168 0. 369
0. 30 30 0. 200 1.42 33. 36 14.79 6.253 0.503
50 0.237 3.82 14.52 14. 202 0. 395
21 0.175 1.62 20. 56 9. 607 1.014
0.45 30 0.230 1.95 31.14 20.43 14.028 1. 265
50 0.277 4. 80 20.12 30. 170 1.063
21 0.215 2.08 24,43 16. 681 1.715
0.55 30 0.261 2.78 31. 45 24,28 24. 449 1. 893
50 0. 324 6. 36 23.94 52.986 1.755
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