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Calculation model of chloride diffusion coefficient based on Bayesian theory

LUO Daming'*, ZHANG Guitao'"*
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. State Key Laboratory of Green Building in Western China, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China)

Abstract; Reinforcement corrosion caused by chloride ion erosion is the main factor of durability deterioration of
concrete structures in coastal or salt lake areas. The diffusion coefficient calculated by existing chloride ion erosion
models is mostly based on Fick’s second law, which is determined by laboratory test or field test. The calculation
method has some limitations. Based on the experimental data of chloride diffusion coefficient and Bayesian theory, a
calculation model of chloride diffusion coefficient was established. The model takes into account the effects of
water-binder ratio, service time, ambient temperature and relative humidity on chloride diffusion coefficient, which
can better reflect the variation of chloride diffusion coefficient. The validation of the existing experimental data
shows that the calculated results of the model are in good agreement with the experimental results, and the

established model has certain theoretical and practical value.
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Tab. 1 Selected parameters
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Tab. 2 Test database of selected parameters

Z:7% SCHR iKfthws W/B t/d T/°C H/% t/t  T/T, h/h. D/(107% em? - s71)
90 35 90 0.31 1.75 1.2 6.75
TR (2013)1 1 0.31 120 35 90 0.23 1.75 1.2 5. 89
150 35 90 0.187  1.75 1.2 5.29
28 20 90 1 1 1.2 8.05
A 0.35 60 20 90 0.47 1 1.2 5.73
90 20 90 0.31 1 1.2 4. 50
3k (2007) 0
28 20 90 1 1 1.2 10. 36
B 0.4 60 20 90 0.47 1 1.2 6.68
90 20 90 0.31 1 1.2 5.18
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gR2
SR REms W/B t/d T/°C H/% /t T/T, h/h, D/C107° em? - s71)
28 20 90 1 1 1.2 12. 95
C 0.45 60 20 90 0.47 1 1.2 7.91
90 20 90 0.31 1 1.2 6.41
28 20 90 1 1 1.2 16. 64
D 0.5 60 20 90 0.47 1 1.2 9.41
90 20 90 0. 31 1 1.2 7.77
T Bk (2007) 1Y
28 20 90 1 1 1.2 21
E 0.55 60 20 90 0.47 1 1.2 11.18
90 20 90 0.3 1 1.2 9.41
28 20 90 1 1 1.2 26. 32
F 0.6 60 20 90 0.47 1 1.2 13.23
90 20 90 0.31 1 1.2 11. 32
C1 0.4 30 25 95 0.93  1.25 1.27 0.32
B (2014)012) C2 0.5 30 25 95 0.93 1.25 1. 27 0.48
C3 0.6 30 25 95 0.93  1.25 1.27 0.56
A0 0.35 28 37 90 1 1. 85 1.2 9. 94
HI58E(2016) 1
Bo 0.41 28 37 90 1 1.85 1.2 12. 97
28 20 65 1 1 0.87 17.7
C20 0.46 60 20 65 0.47 1 0.87 7.45
90 20 65 0.31 1 0.87 4.78
28 20 65 1 1 0. 87 6.57
C30 0.42 60 20 65 0.47 1 0.87 1. 05
90 20 65 0.31 1 0.87 2.48
XL (2013)11
28 20 65 1 1 0. 87 6.99
C40 0. 39 60 20 65 0.47 1 0.87 3. 14
90 20 65 0.31 1 0.87 1.68
28 20 65 1 1 0. 87 6.82
C50 0.35 60 20 65 0.47 1 0. 87 2.35
90 20 65 0.31 1 0.87 2.11
A 0. 25 120 20 65 0.23 1 0. 87 0.41
B 0.3 120 20 65 0.23 1 0.87 0.76
454 (1986 )1
C 0.35 120 20 65 0.23 1 0.87 1
I 0.3 100 20 65 0.28 1 0.87 0.9
Pinhai Gao(2017) Co 0.36 28 20 65 1 1 0. 87 10. 28
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gR2
7% 3L wikgs w/B «d  T/°C H/% w/t  T/To  h/he D/C10° em® - s
1 60 20 95 0.47 1 0. 87 1.78
2 0.3 120 20 95 0.23 1 0. 87 1. 49
3 200 20 95 0. 14 1 0. 87 1.2
4 60 20 95 0.47 1 0. 87 4.95
5 0.4 120 20 95 0.23 1 0. 87 4. 15
5 200 20 95 0. 14 1 0. 87 3. 66
Jian-Jun Zheng(2018)17

7 60 20 95 0.47 1 0. 87 8.21
8 0.5 120 20 95 0.23 1 0. 87 7.32
9 200 20 95 0. 14 1 0. 87 6. 83
10 60 20 95 0.47 1 0. 87 12. 27
11 0.6 120 20 95 0.23 1 0. 87 11.08
12 200 20 95 0. 14 1 0. 87 10. 19
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Tab.3 The comparison of test and model result
e DU R w/B t/t  T/TO  h/he RIME D HEME D AD
C30 0.53 0.31 1 0. 87 4. 27 4.08 —0.19
C50 0. 35 0.31 1 0. 87 1.79 2. 10 0.31
C30 0.53 0.1 1 0. 87 2 1. 23 —0.77
C50 0. 35 0.1 1 0. 87 0. 81 0.63 —0.18
gk 37 B (2018) 1
C30 0.53 0. 06 1 0. 87 0.98 0.72 —0. 26
C50 0. 35 0. 06 1 0. 87 0.56 0. 37 —0.19
C30 0.53 0. 04 1 0. 87 0. 56 0. 47 —0.09
C50 0. 35 0. 04 1 0. 87 0.13 0. 24 0.11
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