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Chloride Transport Performance of Waste Fiber Recycled Concrete under
Dry-Wet Cycles

KANG Tianbei, LIU Yu, ZHOU Jinghai', WANG Fengchi, ZHANG Yichao

(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: The effects of dry-wet cycles, replacement rate of recycled coarse aggregates and volume fraction of waste
fiber on chloride transport performance of waste fiber recycled concrete were studied, and the chloride transport
mechanism was analyzed. The results show that with the increase of replacement rate of recycled coarse aggregate,
the chloride erosion resistance of recycled concrete becomes smaller under dry-wet cycles. The addition of waste fiber
can improve the resistance of chloride erosion of the recycled concrete. The dry-wet cycled condition show a more
significant effect on the content of free chloride ion with different recycled aggregate replacement rates. Under the
dry-wet cycles, the content of free chloride increases first and then decreases with the increase of the erosion depth.
There is a linear correlation between free and total chloride content, and the accuracy of coefficient representing
chloride binding capacity is 0.001. In the actual engineering durability design, the effects of replacement rate of
recycled coarse aggregate and the volume fraction of waste fiber on chloride binding capacity can be ignored.
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Table 1 Physical and mechanical properties of recycled coarse aggregates

Apparent density/

Water absorption (by

Residual mortar

A at . Gradati Crushing ind 9
ggregate (kg-m™?) radation/mm mass)/ Y rushing index/ % content (by mass) /%
NA 2690.0 5-20 1.12 6.4
RA 2461.0 5-20 4.18 17.0 27
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Jn K R SR v K B R AT 5 BRI K & il 3%
1 A R R ) 6 X R K RS 3 WERC YK
K my/me R 0.5, HRd A L3R 2.

*2 WFRCHEAL
Table 2 Mix proportion of WFRC

Mix proportion/(kg-m )

Specimen wya/ %6 owr %
Cement Sand NA RA Water

NC 0 0 390 709 1156 0 195
FC-0.08 0 0.08 390 709 1156 0 195
RC50 50 0 390 709 578 578 219
FRC50-0. 08 50 0.08 390 709 578 578 219
FRC50-0. 12 50 0.12 390 709 578 578 219
FRC50-0. 16 50 0.16 390 709 578 578 219
FRC100-0.08 100 0.08 390 709 0 1156 243
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Fig.1 Effect of different wy, on wy,, in WFRC
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Table 3 Increase rate of w;, in WFRC under different w,

Erosion 6 cycles 12 cycles 18 cycles
Zone depth/mm
e
P Aw5/ % Awso 100/ % Awys/ % Aws 100/ % Awys/ % Awsy 100/ %
Convection 4 3.80 23. 30 16.92 42.77 19.40 16.40
Diffuse 10 70. 39 18.77 20.93 44.68 16.75 23.29
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Fig. 2 Effect of different ¢y, on wy,. in WFRC
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Table 4 Increase rate of w;, in WFRC under different ¢

Erosion 6 cycles 12 cycles 18 cycles
Zone
depth/mm % AW e/ % AW/ % AW e/ % Awyse /Y AWyl %
Convection 4 1.75 34.41 —5.07 31.55 90. 48 16. 10
Diffuse 10 —132.68 71.12 —4.24 58.33 —7.38 45.61
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Fig.3 Relationship between the content of free and
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Table 5 Coefficient a, b and correlation coefficient R

Coefficient NC FR-0.08 RC50 FRC50-0. 08 FRC50-0. 12 FRC50-0. 16 FRC100-0. 08
a 0.1351 1.036 1 1.0247 1.0310 1.003 9 1.0427 1.0315
b 0.007 5 0.006 5 0.0104 0.007 2 0.008 5 0.009 9 0.008 3
R 0.998 0 0.9980 0.996 0 0.998 0 0.9970 0.996 0 0.9940
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