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Study on Impact Resistance of Polymer Modified Steel
Fiber Reinforced Recycled Aggregate Concrete
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Abstract: To promote the engineering application of recycled aggregate concrete ( RAC) , the
effects of the mass fraction of waterborne epoxy resin, the recycled coarse aggregate replacement
rate, and the volume fraction of ultra-short microfilament steel fiber on the impact resistance of
RAC were studied. The cube compressive and drop weight impact tests were carried out on RAC,
and the effect of each factor on the impact resistance of RAC was studied by range method , and the
modification mechanisms of waterborne epoxy resin were analyzed. Meanwhile, the Weibull
distribution theory was used to fit the impact tests results and predict the impact life. The results
show that the volume fraction of steel fiber plays the most significant role on impact resistance of
RAC. The increase of the volume fraction of fiber from O to 1.0% ,the initial crack impact energy
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dissipation and the damage impact energy dissipation of RAC increase by nearly 150% and 900% ,

respectively. The recycled coarse aggregate replacement rate has great effect on the modification
effect of waterborne epoxy resin. The two-parameter Weibull distribution can better describe the
distribution characteristics of the impact resistance times of RAC. The waterborne epoxy resin can

improve the compactness of the interfacial transition zone;the impact toughness and ductility of

RAC matrix can be significantly improved by the incorporation of steel fiber.

Key words: waterborne epoxy resin; steel fiber reinforced recycled aggregate concrete; impact

toughness ; Weibull distribution ; orthogonal experiment
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Table 1 Physical properties of the

recycled coarse aggregate
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Table 2 Steel fiber parameters
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Table 3 The proportions of RAC mixed with waterborne epoxy resin and steel fiber

B R/ (kg-m ™)

WA= S IH A o N -

IR ATRE 0 e S B BUETR was v okl
NC-0-0-0 A, B, C, 184.0 368.0 1159.0 0 597.0 0 0 92.0 4.6
RC-0-30-0.6 AB,C, 184.0  368.0 811.6 347.4 597.0 0 47.1 92.0 4.6
RC-045-0.8 A;B;C; 184.0  368.0 637. 4 521.6 597.0 0 62.8 92.0 4.6
RC-0-60-1.0 A,B,C, 184.0 368.0 463.6 695. 4 597.0 0 78.5 92.0 4.6
NC-2-0-0. 6 A,B, G, 181.4  358.8 1159.0 0 597.0 9.2 47.1 92.0 4.6
RC-2-30-0 A,B,C, 181.4  358.8 811.6 347.4 597.0 9.2 0 92.0 4.6
RC-245-1.0 A,B;C, 181.4  358.8 637.4 521.6 597.0 9.2 78.5 92.0 4.6
RC-2-60-0.8 A,B,C; 181.4  358.8 463.6 695. 4 597.0 9.2 62.8 92.0 4.6
NC4-0-0.8 A3B, G 178.8 349.6 1 159.0 0 597.0 18.4 62.8 92.0 4.6
RC4-30-1.0 A3B,C, 178.8  349.6 811.6 347.4 597.0 18.4 78.5 92.0 4.6
RC-445-0 A3B;C, 178.8 349.6 637.4 521.6 597.0 18.4 0 92.0 4.6
RC4-60-0.6 A3;B,C, 178.8  349.6 463.6 695. 4 597.0 18.4 47.1 92.0 4.6
NC-6-0-1.0 AuB,C, 176.2  340.4 1 159.0 0 597.0 27.6 78.5 92.0 4.6
RC-6-30-0.8 A,B,C; 176.2  340.4 811.6 347.4 597.0 27.6 62.8 92.0 4.6
RC-645-0.6 A,B;C, 176.2  340.4 637. 4 521.6 597.0 27.6 47.1 92.0 4.6
RC-6-60-0 A,B,C, 176.2  340.4 463.6 695. 4 597.0 27.6 0 92.0 4.6
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Fig.1 Improved drop weight test device
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Table 4 The test results of impact resistance

4 Ny /¥ N,/ 4 Ny /¥ N,/
NC-0-0-0 2 2 NC4-0-0. 8 3.25 19. 50
RC-0-30-0. 6 4.25 18. 00 RC4-30-1.0 4.50 18. 50
RC-045-0.8 5.25 22.50 RC4-45-0 2.75 3.25
RC-0-60-1.0 9.25 35.50 RC4-60-0. 6 3.00 14. 50
NC-2-0-0. 6 2.75 19.00 NC-6-0-1.0 3.75 24.75
RC-2-30-0 2.25 2.50 RC-6-30-0. 8 2.75 14.75
RC-245-1.0 5.75 25.75 RC-645-0.6 3.00 15.00
RC-2-60-0. 8 3.25 17.75 RC-6-60-0 2.50 3.00
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Table 5 The range analysis results
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Fig. 2 Effect of the mass fraction of waterborne

epoxy resin on the W, of NC and RAC
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Fig. 4 Effect of the volume fraction of steel

fiber on the W, of NC and RAC
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Table 6 The linear regression results of impact life

based on the Weibull distribution

N, N,

VT - -
B R y B R

NC-0-0-0 2.279 1915 0.995 2279 1.915 0.995
RC-0-30-0.6 1.189 1.963 0.974 3.205 9.801 0.966
RC-045-0.8 1.371 2.413 0.965 6.904 21.966 0.965
RC-0-60-1.0 2.067 4.786 0.984 3.089 11.292 0.937
NC-2-0-0.6 1.343 1.911 0.904 3.088 9.537 0.933
RC-2-30-0 1.338 1.379 0.992 1.364 1.648 0.963
RC-245-1.0 1.618 3.122 0.964 4.790 15.946 0.928
RC-2-60-0.8 1.513 2.040 0.916 4.214 12.647 0.915
NC4-0-0.8 1.309 1.810 0.979 4.104 12.718 0.914
RC4-30-1.0 1.969 3.267 0.994 4.082 12.190 0.949
RC4-45-0 1.481 1.892 0.971 1.748 2.548 0.966
RC4-60-0.6 1.576 2.012 0.974 2.618 7.280 0.955
NC-6-0-1.0  2.397 3.558 0.985 4.581 15.202 0.917
RC-6-30-0.8 1.851 1.862 0.999 2.708 7.768 0.925
RC-6450.6 1.656 2.034 0.946 9.562 26.325 0.992
RC-6-60-0 1.828 1.977 0.986 1.576 2.012 0.974
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