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Frost Resistance of Polymer Modified Recycled
Pervious Concrete Based on Orthogonal Test
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Abstract ; The work aims to study the effect of low content of waterborne epoxy resin, fly ash,and
recycled aggregate on the frost resistance of recycled pervious concrete. The orthogonal test design
was used to design different levels of orthogonal experiments with fly ash content, water-based

epoxy resin content, recycled aggregate replacement rate, and freeze-thaw cycles as factors. The
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slow freezing method was used and the mean range method, mass loss rate, and strength loss rate
were used to study the influence of various factors on the frost resistance of recycled pervious
concrete. With the increase of freeze-thaw cycles, the strength loss rate and mass loss rate of
recycled pervious concrete increased gradually. The low content (0.5% ~ 2% ) of waterborne
epoxy resin could effectively improve the frost resistance of recycled pervious concrete and reduce
the strength and mass loss rate. Adding recycled aggregate (30% ~50% ) can effectively improve
the frost resistance of recycled pervious concrete. The 1% waterborne epoxy resin content and
40% recycled aggregate replacement rate have the best effect on the frost resistance of recycled
pervious concrete ;at the same time, in the process of freeze-thaw cycle, the strength loss rate of
recycled pervious concrete will change to the failure standard first than the mass loss, which can
judge the frost resistance of recycled pervious concrete faster.

Key words: recycled aggregate pervious concrete; waterborne epoxy resin; orthogonal test; frost

resistance ; freeze-thaw cycle
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Table 1 The orthogonal table for recycled pervious

concrete tests

R FAEER OB KMERRER ARG
i BE/% BR/% JEBE/% F/R

1 0 0 0 0
2 0 5 0.5 25
3 0 10 1 40
4 0 15 2 60
5 30 0 0.5 40
6 30 5 0 60
7 30 10 2 0
8 30 15 1 25
9 40 0 1 60

10 40 5 2 40

11 40 10 0 25

12 40 15 0.5 0

13 50 0 2 25

14 50 5 1 0

15 50 10 0.5 60

16 50 15 0 40
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Table 2 The average compressive strength and

coefficients of permeability for each group of

specimens
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Table 3 The average mass loss rate and strength loss

rate of each specimens group after freeze-thaw cycles
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Fig.1 The freeze-thaw damage of specimens at 25 freeze-thaw cycles
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Fig. 2 The freeze-thaw damage of specimens at 40 freeze-thaw cycles
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Fig. 3 The freeze-thaw damage of specimens at 60 freeze-thaw cycles
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Table 4 The range analysis of mass loss rate

ES k ky ks ky R
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TRAMERRREL 0 -0.06 048 250 256
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Table 5 The range analysis of strength loss rate
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Fig.4 The relationship between water-based epoxy resin admixture and RAPC mass loss rate and strength

loss rate
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Fig.5 The relationship between recycled aggregate content and RAPC mass loss rate and strength loss rate
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Fig. 6 The microstructure of waterborne epoxy resin RAPC with different content( without freeze-thawed )
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