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Chloride diffusion behavior of concrete under complex
chloride solution and freeze—thaw cycle
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Abstract: We used chemical analysis method for ordinary concrete (OPC), high strength concrete (HSC), high performance
concrete (HPC), steel fiber reinforced high performance concrete (SFRHPC), high strength high elastic modulus polyethylene
fiber reinforced high performance concrete (PFRHPC), which are immersed in Qinghai salt lake for 1 425 d, and quantitatively
analyzed the chloride ion content. The results show that the structure of ordinary concrete is loose, the chloride ion is easy to
enter, and the content of chloride ion is high, the structure of high strength and high performance concrete is dense, the chloride
ion is not easy to enter, and the content of chloride ion is low. High strength and high performance concrete have better
resistance to chloride ion erosion.
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Table 1 Chemical composition of the brine in Qinghai salt lake

ﬁiﬁ} Na‘ Mg2+ K+

C a2+

Cl-

>
SO,

4

co.

HCO,

Y (mg-L7) | 68 360.48 35 129.71 5977.78

4 241.40

204 209.00

22 290.00

171.60

127.40

H: pHIHN 7
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Table 2 Mix ratio and performance of different concrete
sy R EER R Y (kg - m™) b/ fil IKE | EROROKGR | LR | R AR YREE |28 d BUE
=2 o
KPR | BER || B | AEA K| (kgem™) | (kg'm™) | (kg'm™) | (kg'm™) |(kg'm®)| (kg-m?) mm |58/ MPa
oPC | 325 | — — — — 647 1150 195 — — — 45 35.2
HSC | 540 | — — — 60 610 1134 150 3.9 — — 45 85.3
HPC | 270 | 54 108 | 108 60 610 1134 172 39 — — 45 83.1
SFRHPC | 270 | 54 108 | 108 60 785 957 180 39 156 — 35 81.2
PFRHPC| 270 | 54 108 | 108 60 785 957 180 3.9 — 1 45 70.4
22 RBLER Fs o ANRREE LA RIREE A A S . DS T
ASTRIR B8 4 AH 7] R B 4R FREINE3~FK 6 S 1~F 2 PiR.
R3 0-5mmiRESEFRESH
Table 3 Chloride concentration distribution of 0~5 mm depth
TR 25 OPC HSC HPC SFRHPC PFRHPC
B SR TR % 1.291 0 0.364 9 0.437 3 0.500 3 0.454 6
EEET MR % 1.296 2 0.368 9 0.443 0 0343 1 0.426 1
iAW B TR % 0.005 2 0.004 0 0.005 7 -0.127 1 -0.028 5
AETHEERIIR 0.004 0 0.011 1 0.013 2 -0.254 2 -0.062 8
F4 5~-10mm RESEFRES G
Table 4 Chloride concentration distribution of 5~10 mm depth
TR T2 OPC HSC HPC SFRHPC PFRHPC
A H%’%('%j%‘?iﬁ&*‘/% 0.623 200 0.040 260 0.014 770 0.083 880 0.052 280
FET BE% 0.642 600 0.182 844 0.109 617 0.248 961 0.139 471
A A T U % 0.019 414 0.142 582 0.094 842 0.165 080 0.087 191
HETERENR 0.031 151 3.541 377 6.419 295 1.968 013 1.667 785
R5 10~-15mm TESEFREST
Table 5 Chloride concentration distribution of 10~15 mm
TRHEE 257 OPC HSC HPC SFRHPC PFRHPC
A B TR % 0.438 20 0.016 78 0.012 86 0.014 210 0.015 25
AT A% 0.471 90 0.108 10 0.069 67 0.091 830 0.063 47
G ABE TR % 0.033 76 0.091 34 0.056 81 0.077 630 0.048 22
HAETFEERIIR 0.077 05 5.443 47 4416 70 5.463 047 3.162 40
£R6 15-20mm FESEFRENHT
Table 6 Chloride concentration distribution of 15~20 mm depth
TR+ 25 OPC HSC HPC SFRHPC PFRHPC
A B R % 0.337 620 0.011 180 0.010 350 0.009 423 0.011 110
HET ME% 0.422 024 0.036 429 0.052 029 0.057 948 0.036 555
G A TR % 0.084 405 0.025 250 0.041 676 0.048 525 0.025 448
B TEERRIIR 0.250 000 2.258 640 4.025 863 5.149 832 2.291 279
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Fig. 1 Trend chart of free chlorine ion content
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Fig. 2 Trend chart of total chloride ion content
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