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Abstract: A diffusion equation of chloride ion in concrete was
put forward based on Fick's second law. In the equation, the
influences of time-dependence of chloride diffusivity, the
effect of load on diffusion coefficient and chloride ion binding
capacity of concrete were taken into consideration. A
prediction model of service life of reinforced concrete (RC)
square piles was established. The effects of cover thickness,
cracking width, surface chloride ion concentration and the
chloride threshold level on service life of RC square piles were
analyzed. The analysis results indicate that the diffusion
equation of chloride ion of this paper agrees well with the
experimental data. It suggests that the cover thickness should
be greater than 45 mm and the cracking width should not be
greater than 0. 1 mm if the design service life of RC square

piles is 50 years.
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Tab.1 Relationship between total chloride ion content

and free chloride ion content in concrete

TR+ Fh KER
OPCCEEREEL) C:=1.160C;
SCA(BE 5%~ 30%Mu AR L) C:=1.153C;
SCB(B & 30%~60% 5 i iREE ) C.=1.113C;
FACB(B & 5% ~10% FB i IKIRE ) C.=1. 221C;

AN BT R R E TR B b, R 1
BAREFTEL C. = 1. 160C;, A B FHE LA k=
0. 160.

3 FRAREY A 5EE

SERR G TR EE T 45 77 A B AR DGR 58 A
IR 37 W 0 B L RAR 2D WL, SR T Bl AS SO AR A
RIS, P ERE TV B R EET R
BURE B 0] A AL B, BT DA S0 IR B e T
W8 5485 B SC MM E T 0 L. B 5ARF RS
BR B R B NS EAR LY, T A Y B O R 1R
B A F I8 5 S B W) 515 58 45, I AT L6 R 2%
VBRSO E Y, [F B AT DU W] A SO R
BV B EMNIESY. b FERSEG  BHE
BT BB R 2 T B R R 715 2
BT s IS4 22 T2 J R 5T, ) 5 i T AR 2B o W A 7
.
B AT HOMRERR Q0 LIS EMAR S B Y B
REE IS 5 SCEk (12 ] 52 WAE H#AT X b, i
SCHR 43311 R P 3 R T sl R i B TR 8 K
HHITEE TR,
JER S S 3 YR o 1P 28 d B R R 8K
KN Dy=2.48X10" ¥ m? » s, RAEEFURE C.—=
0. 25 %6, RIS FITHE AN A BT R S 6, =171 MPa. 558
BETREE T3 28 d I Y BRBCH Do =2. 08X
1072 m® « s REEBE FHE C,=0.15%, LT
WENT ARG T 0. =179 MPa, $ed3C Eor B AR
ZRY BRI AT SR A B E TR
WHE SRR 1 AE S IME X R 4050 A 1 A
K 2.
HE 1 FE 2 B LR, HEA%RY B R
AP AR AR B A B (E 2 LU SEMIE RAR £, X 2 F
ZW T 3B R B B ) 3 AR 1 L T SR
AR AR B S S BRI & B T



1374 Rl ¥ k2 2 WE KRB 2B B4 %
0.18 0.12¢
016 o SEPE 0.10F o S
0.14 —— ASCHBY ' —— ASCEE
£ 012 —o- ABIEM A < 0,08k —o- RH B E
S~ " RS .
2010 N .
g9 % 0.06
N 0.08 M-
m "
¥ 0.06 I 0.04
0041 0.02} ¢
0.02f
0 5 10 5 20 25 0 s 10 15 20 25

HR R /mm
1 EARBTHPEEFREERESZUEITL

RPE /mm

2 BRERRITEEFREBELESINELL

Fig.1 Comparison of theoretical and experimental Fig.2 Comparison of theoretical and experimental

chloride concentration in ordinary concrete
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