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Abstract: To study the law of chloride ion erosion in saturated state concrete, firstly, based on Fick’s
second law, the new diffusion equation was proposed on the basis of the former considering factors such
as the deterioration of concrete, loading, effect of chloride binding capacity, temperature, relative
humidity inside concrete, time dependence of chloride diffusion, effect of electrostatic field of ion and the
new diffusion equation affecting the surface chloride concentration. Then aimed at the randomness of
chloride erosion, a meso scale model of concrete was established, and the macro model of chloride erosion

was combined with the mesoscopic stochastic concrete model, thus, a new method for the study of
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chloride ion erosion of concrete was proposed from stochastic and mesoscopic level. The corresponding
software was programmed based on the platform of MATLLAB, and stochastic concrete specimens could
be generated with arbitrary aggregate content and meet different grading requirements. And the fig
format graphics files generated by MATLAB could be converted into dxf format, so that the established
stochastic concrete model could be called expediently by finite element softwares. Finally, the general
law of chloride ion erosion in concrete was summarized with mathematical statistics and probability
method by means of numerical tests of 105 stochastic concrete specimens. The results show that the
material transport in meso level is strikingly different from the macro level both in concentration
distribution and numerical value. The transmission of chloride ions in concrete has significant
randomness. Chloride ions contents in concrete with the same aggregate content and depth are random
variables. The transport of chloride ions is impeded remarkably by the aggregate. The transmission path
of chloride ion in concrete is changed because of the aggregate. The chloride ions transfer around the
aggregate. The distribution of chloride ions content in concrete at a certain depth approximately accords
with the normal distribution. 2 tabs, 5 figs, 28 refs.
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25 6=0.001 665 0, [a] 3, {2 A=+ Wk B2 ARk MXT
BOEAS AW In (XD W 3ME A RIbRE 22 € 43 31K
—3.242 772 6.0. 042 579 8,

KA AU B A 56 7 kb A A R A 1E AT
ik 5 . K Rl EGe h f) . KRN p) s
J=1,2,,9, W0 F K 2 PR, LIEESMH X~
N(0.039 085 3,0.001 665 0>) K ffil , X F £ — X [f]
D(0. 036 137 0,0.037 065 9], X [i] # 2 K . p, =
£(0.036 137 0<<X<0. 037 065 9) =F, (0. 037 065 9) —
F,(0.036 137 0)=0.074 290 4

A B A e T A E T 2 ST
B B A BB R 6. MK ECR 0,05, WA

9 o 2
ﬁ%%):JZSM6Qm%2ﬂ&m§3L&41ELL:
J=1

np n
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KRB £ BB A3 AR FE X B TP 4m WL 5 A 45

5.291 824 0 < i1 (6).,
TﬁiﬁTﬁﬁﬁuﬁﬁﬁ

Bt 32 R B BV IA O SR 1 R BE 0 A IR I
A0 A B X R 2 o A b RO S A A

s =mbis)™ _ 4 878 235 0 << 4.0 (6) R A
= np
2 Y UARERR
Tab.2 Goodness-of-fit tests with x>
] ) ) IE&A R XoF BIE 2543 A
J fi FIBHUR pp | FLRHUE pyy | BIRHIE npn | FLRHUE npje ) ) ) )
fr=npy)*Gpp) ™" | (fr—=npp2)? npp) ™"
1 A 0.038 302 5 0.034 077 7 4.021 765 4 3.578 160 8 0.000 117 8 0.049 731 8
2 6 0.074 290 4 0.075 657 6 7.800 487 3 7.944 049 0 0.415 583 6 0.475 743 1
3 16 0.110 052 3 0.114 373 3 11.555 493 2 12.009 195 6 1.709 458 9 1.326 193 7
4 17 0.146 841 9 0.151 204 1 15.418 400 6 15.876 426 7 0.162 238 4 0.079 515 2
5 23 0. 255 460 6 0.255 6639 26.823 366 6 26.844 709 5 0.544 977 5 0. 550 640 8
6 17 0.178 543 9 0.173 3851 18.747 108 8 18.205 434 3 0.162 819 2 0.079 815 3
7 10 0.107 070 8 0.103 165 3 11.242 436 4 10. 832 359 6 0.137 305 5 0.063 958 6
8 8 0.046 911 9 0.046 048 2 4.925 748 2 4.835 065 4 1.918 698 2 2.071 701 3
9 4 0.029 827 5 0.030 809 0 3.131 892 2 3.234 941 4 0.240 624 9 0.180 935 2
o3t 5.291 824 0 4,878 235 0
4 & 3= LA APETEAG [T, ¥R %E 12 . 2009,39(2) 1 14-16.
=H = XUE Peng-fei, XIANG Yi-giang. Concrete structure
CU 20002 VR W A% i A0 124 ) — 1R 3 b 1 durability assessment based on grey relative degree &
S S i) S A [ ] — T [ — it A ] fuzzy recognition[ J]. Concrete,2009,39(2) :14-16.

(2) Wy Jo A A B I LA S 2 A SR BE 42 iy
TR R R Wy oA B A R R B T ) R A

SIRTE

(3) BE U B 5 4542 Tl A Jo ¥k 32 78 B )R] LA
LA 5 2 A1 Ak 8 T 3 o B SR A P
(DR A BT 58 B TR & - b o A B A Rl AL
P X 105 AR BE 1 Bl B A0 0 R R AT S0 T
(R, Xof i — R AL 1 GBS MR R AT S
BT+ 45 SR 3R WY G0 - Mk B2 43 A1 AT LA T 28 43 A 5%

BOES A ik .
(5) 2% SCAR Y J2 B X6 7K TR 8k 4= 1 X T A K
RSB BE - & 0 A /5 ik — 20 R 5
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