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Abstract: To address the inherrt problems of low mechanical properties and poor frost resistance of pervious recycled concrete,
fly ash and silica fume were adopted as admixtures. The effects of different dosages of fly ash and silica fume on the mechanical
properties of pervious recycled concrete were investigated. The pervious recycled concrete with the optimal mechanical
performance was selected to conduct freeze—thaw cycle tests under different freeze—thaw media. Based on the mass loss rate and
relative dynamic elastic modulus, the Weibull function was employed to predict the service life of pervious recycled concrete.
The results show that appropriate dosages of fly ash and silica fume can effectively improve the mechanical properties of pervious
recycled concrete. The optimal comprehensive performance is observed at a 10% the fly ash content and a 6% silica fume
content. Both 5% NaCl solution and 5% Na,SO, solution can accelerate the freeze —thaw deterioration of pervious recycled
concrete, and the more severe freeze—thaw damage is under the 5% Na,SO, environment. Furthermore, the established damage
prediction model can accurately predict the service life of pervious recycled concrete, providing a theoretical basis for the

engineering application of pervious recycled concrete in cold and saline regions.
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Table 2 Physical and chemical properties of silica fume
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Table 3 Mix proportion of the pervious recycled concrete

/ (kg/m?)

W5 Hfpl RE+ WK ek K NCA  RCA Wikl
1 FAO+SFO  472.15 141,65 1617.0 4.7
2 FASSFO  448.54  23.61 14165 11319 485.1 4.72
3 FAIO+SFO 42493 471.22 14165 11319 485.1 4.72
4 FAIS+#SFO  401.33  70.82 14165 11319 485.1 472
5 FAO+SF3 45800 1416 14165 11319 485.1 4.7
6 FASISF3 43438 23.61 1416 14165 11319 485.1 472
7 FAIO+SF3 41077 4722 1416 14165 11319 485.1 472
8  FAIS+SF3 38717 70.82 1416  141.65 11319 485.1 4.7
9 FAO+SF6  443.82 28,33 14165 1139 485.1 472

10 FAS+SF6  420.21  23.61 28.33 14165 11319 485.1 472
11 FAI0+SF6  396.60  47.22  28.33  141.65 1131.9 48.1 4.72
12 FAIS+SF6  373.00  70.82  28.33  141.65 1131.9 485.1 4.72
13 FAO+SF9  429.65 42.50 14165 11319 485.1 472
14 FAS+SF9  406.04  23.61 42.50 14165 11319 485.1 4.72
15 FAIO+SF9  382.43  47.22 42,50  141.65 1131.9 48.1 4.72
16 FAIS+SF9  358.83  70.82  42.50  141.65 1131.9 485.1 4.72
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Fig. 1 Compressive strength of the pervious recycled concrete
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Fig. 2 Flexural strength of the pervious recycled concrete
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Fig.3 Mas loss of the pervious recycled concrete
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Table 5 Number of freeze—thaw cycles of the pervious

recycled concrete PN
H,0 5% NaCl 5% Na, SO,
303.58 276. 67 253.93
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Table 6 Durable life of the pervious recycled concrete Vg
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