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Experimental study on chloride ion diffusion in saturated concrete
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Abstract: In order to study the distribution and diffusion law of chloride ion in concrete under saturated
state, the standard curing of ordinary concrete and high-performance concrete was carried out firstly,
and the samples were then placed in chloride tanks filled with NaCl solution, and the chloride ion mass
fraction in concrete was obtained. The Matlab was used to draw the pattern of chloride ion diffusion,
and the experimental value and model value were compared. The results show that the chloride
concentration of NC30 is 51.0% and 63.1% higher than that of NC40 and NC50, and that of HPC30 is
25.2%,47.4% and 51.6% higher than that of HPC40, HPC50 and HPC60, respectively, when the erosion
depth is 2.5~17.5 mm.When the water-binder ratio is equal, the chloride ion concentration of NC30 is
about 51.6% higher than that of HPC30, the chloride ion concentration of NC40 is about 43.0% higher
than that of HPC40, and the chloride ion concentration of NC50 is about 54.8% higher than that of
HPC50. The influence of water-binder ratio on chloride ion diffusion of concrete increases with the
increase of strength grade. In a certain range, adding admixture is better than reducing the water cement
ratio to diminish the diffusion of chloride ion in concrete.
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Table 1 Mix proportion of concrete
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NC30 120 300.00 — — 720 1.260.00
NC40 120 342.86 — — 720 1217.14
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HPC30 120 240.00 39.00 21.00 720 1.260.00
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Fig. 5 The effect of admixture on chloride ions



% 2 ‘ﬁ}] ﬁid\}%y %—:

toAk & TiRat L F 2B TV HRBR AR 1

JEPR R B RS e S5 A L RO B, 7T
PR FR IR B AR R R SLRR, BREfe it —
ORI HEAT o BRIV ey B VR = (R B AR )
SiO, A EH A T, 77E C—S—H, W/ T 4L
B P2 TR AR (5 NAE— e R b
RN EERy oAb 78, Ah TR EE AL
B A, tgefedtRZAMEETE, G 1
Bt by R HmtEREIR AL IR TR N
17.5 mm A5, JREE KR BEEL E 4, A,
T INB G R @B T AR R AR, BRI &
MRS TR T

3 #it

1) 38 VR R v R TR AR SR
PRSI . AN I i R Tl 2
REVREE T, ST RN BN SRR .

2) 1F HARIAEE IR it HL IR 5t AR bR B Ak
T 2.5~12.5 mm B, AT @A, STkERIE
e TS AR I N, 0 7R koK
b, (EREEMTEINE S, TR A T IR T

3) BEEREE LR RRE N 17.5 mm DLE, 58
RE T SmrEeRsE Lk EBa T 8. £9: &
TR FERR, IREELMAKIBRTE S, BERBBA
XREFBIE AR

5 % ik (References):

(1] FAB 7,0, 5KAZ e D0 A oS TR e - b S 28
PHAT 952 R VT [J]. 2 3R 45 4 4 #1,2016,37(1): 107
125.(DU  Xiu-1,JIN Liu,ZHANG Ren-bo.Review on
effect of external mechanical loadings on chloride
penetration and diffusion into concrete[J]. Journal of
Building Structures,2016,37(1):107—125.(in Chinese))

[2] HASFHE, 32 800, 5k g AT TR et SR T BOBUE 4 b
TTVE M BRI B R 5 TRESR,2017, 14(12):
2570-2579. (HU Shou-wang. PENG Jian-xin, ZHANG
Jian-ren.Numerical simulation method of the chloride ion
diffusion in concrete and its application in bridge[J].
Journal of Railway Science and Engineering,2017,
14(12):2570-2579.(in Chinese))

(3] A, BRmt N, B B PR T i AR VR o = R 470 7R
Y5 SR T B[], F K 24 524 ,2009,32(2): 158~

(4]

[7]

(8]

[11]

162. (YANG Wen-wu, QIAN Jue-shi, HUANG Yu-bin.
Frost resistance and chloride ion diffusion of silica-fume
concrete Journal of
Chonggqing University,2009,32(2):158—162.(in Chinese))

BRI, 2 5, 45 2 FR IS ()0 25 45 500 A VR g
SR T HOBE AL 0], 9 9 2 B 2 41 ,2016,38(2): 70—
72.(HU Shao-zhen,ZHANG Lian-ying,LI Bing,et al. The

in a marine environment[J].

cement chloride diffusion model considering time and
combination effects[J]. Journal of Heze University,
2016,38(2):70—72.(in Chinese))

i 15, 5 B A R TR 4 B s 5 P e S TR
ARE W [I]. ] &R B 44,2010,26(4):46-49.(LU Han,
WANG Wei-lun. Effect of fly ash on compressive
strength and chloride diffusion coefficient of concrete[J].
Guangdong Building Materials, 2010, 26(4): 46—49.(in
Chinese))

KRB, IME, i W IR R R B S TR
HCF 18] A A R S T (0] 2R B K 27 2 A AR AR
2015, 45(6): 1151-1154. (SONG Lu-guang, SHUN Wei,
GAO lJian-ming. Influence of curing age on time
dependence of chloride diffusion coefficient of
concrete[J].
Science Edition,2015,45(6):1151—-1154.(in Chinese))

Al-alaily H S,Hassan A A A.Time-dependence of chloride

Journal of Southeast University: Natural

diffusion for concrete containing metakaolin[J].Journal of
Building Engineering,2016,7:159—169.

Elfmarkova V,Spiesz P,Brouwers H J H.Determination of
the chloride diffusion coefficient in blended cement
mortars[J]. Cement & Concrete Research, 2015, 78:
190-199.

ISR IR e S5 R A Bt (ML AE 5 N R AT
h#1,2007.(LIU Bing-jing.Durability design of concrete
structure[M]. Beijing: China Communications Press,
2007. (in Chinese))

SRAB 6, PV, X0 P TR A ADUR rlf  SS FR E
S R ZR 70 BT (0], AR B OK 27 22 4l B AR B 2 i ,2010,
40(S2): 177-181. (ZHANG Qian-qian, SUN Wei, LIU
Jia-ping. Analusis of some factors affecting chloride
threshold level in simulated concrete pore solution[J].
Journal of Southeast University: Natural Science Edition,
2010, 40(S2):177—-181.(in Chinese))

PSR, J9UG o A8 T RO SR TR TR R b R AR 2
B B TR P [9] #i K 5 2 4R T 5 iR ,2010,44(4):



78

5

I % 36 A

[12]

[13]

[14]

[16]

831-836. (XUE Peng-fei, XIANG Yi-qiang. Corrected
diffusion model of chloride in concrete and its application
[J].Journal of Zhejiang University: Engineering Science,
2010,44(4):831-836.(in Chinese))

R, R 0 B S A SR PR B T TR VR e
SRS T4 HOBORE B HL 23 TR R 23 T (9], o [ 4 i 2
%,2016,29(4):50—58.(PENG Jian-xin,WU Ting-ting,HU
Shou-wang,et al.Effect of chlorides diffusion and its
spatital probabaility analysis of prestressed concrete
bridge under chloride environment[J].China Journal of
Highway and Transport,2016,29(4):50—58.(in Chinese))
SR, AR, A A SRR A A TR R A T
E N S O T SV ) M A= A O
2014,27(6):77-83.(PENG Jian-xin, WANG Hua,ZHANG
Jina-ren,et al.Experimental study on chloride ion
diffusion coefficient in concrete and probabilistic analysis
of its influence on deterioration performance of RC
structures[J].China Journal of Highway and Transport,
2014,27(6):77—83.(in Chinese))

Rl g R IR R R 7B E IR A SR B IE
[D]. K¥: K HE T K%, 2017. (WU Ting-ting.
Experimental study and correction model of chloride ion
corrosion of high performance concrete[D].Changsha:
Changsha University of Science & Technology,2017.(in
Chinese)).

Zhang X, Wang J, Zhao Y, et al. Time-dependent
probability assessment for chloride induced corrosion of
RC using the
Construction and Building Materials,2015,76:232—244.
R T DR S 20T (0 A i LR A R R R S
LB TE R HPE R FE[0]. 20 % TA%,2017,42(6):321-326.
(GAO Dong.Mix proportion design and performance

structures third-moment method[J].

[17]

[18]

[19]

[20]

[21]

analysis of lightweight aggregate concrete[J].Highway
Engineering,2017,42(6):321-326.(in Chinese))

JE R R, BRBH 7R o 36 7l R e L LU B iR I R &
B e A BIE T [0]. R IR 38 41 ,2016,35(11):3499-3510.
(ZHUANG = Shi-yu,OUYANG Dong.Research and
comparison on mix proportion design methods of
ordinary concrete in China and USA[J]. Bulletin of the
Chinese Ceramic Society, 2016, 35(11): 3499-3510. (in
Chinese))

SR, ZR AR, M, 5 AN 7K L TR e - S 1
BIEPES ], TERE ShiE R, 2010, 29(6): 1478—1483.
(GUO Wei,QING Hong-gen,SUN Wei,et al.Effects of
admixture and water to binder ratio on chloride ion
permeability of concrete[J]. Bulletin of the Chinese
Ceramic Society,2010,29(6):1478—1483.(in Chinese))
Thomas M, Bentz E. LIFE-365 service life prediction
model, computer program for predicting the service life
and life-cycle costs of reinforced concrete exposed to
chlorides| M].USA:ACI Committee 365,2008.

SRl 8 LI ST I, SR s R AR R B L U TR E
41 W B AL [J]. 28 B 2 5 T FE,2018,34(2):18-25.
(ZHU Zhan-wei, HUO Li-fei, HU Shou-wang, et al.
Mesoscopic numerical simulation of chloride ion
permeability in high performance concrete[J].Journal of
Transport Science and Engineering,2018(2):18—-25.(in
Chinese))

TR SZ B, AR LR AR S R T 3 X R et - ) SRS T
PE[I] o R K % 2R E SRR 520 ,2011,42(6):1752—
1755. (ZHANG Li-ming, YU Hong-fa, HE Zhong-mao.
Chloride ion diffusivity of salt lake concrete[J].Journal of
Central South University: Science and Technology,2011,

42(6):1752—1755.(in Chinese))



