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Experimental Study on the Best Rubber Replacement Rate of Frost
Resistance of Rubber Concrete

YANG Xinyu, SU Youwen, LIU Shumei, TANG Qi, GAO Mengqiu
(Faculty of Civil Engineering and Architecture, Southwest University of Science and
Technology, Mianyang, Sichuan 621010, China)

Abstract ; Replacing part of fine aggregate with rubber particles can improve the frost resistance of
concrete. In the test, rubber particles were used to replace the natural sand in ordinary concrete in equal
volume. Based on the mechanical properties, the mass loss rate and relative dynamic elastic modulus of
different freeze-thaw stages were compared and analyzed with the replacement rate to determine the best
replacement range of frost resistance. The results show that with the increase of rubber replacement rate,
the mass loss first decreases and then increases, while the relative dynamic elastic modulus first increases
and then decreases, and the frost resistance first increases and then decreases, that is, there is a
relatively optimal replacement interval for frost resistance, and the best replacement range for frost
resistance of rubber concrete can be obtained by intersection.
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Table 1 The experiment mix proportion design of

rubber concrete kg/m’
415 KoK MR AR BB WUk

RC-0 152 380 1240 653. 00 0 3.8
RC-5 152 380 1240 620. 44 15.50 3.8
RC-6.5 152 380 1 240 610. 27 20. 15 3.8
RC-8 152 380 1240 600. 90 24. 80 3.8
RC-9.5 152 380 1 240 591. 14 29. 45 3.8
RC-11 152 380 1240 581.37 34.10 3.8

RC-12.5 152 380 1 240
RC-14 152 380 1240

571. 60 38.75 3.8
561. 83 43.40 3.8

RC-15.5 152 380 1240  552.06  48.05 3.8
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Fig.1 The secondary mixing process
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Fig.2 Regularities of compressive strength with

rubber substitution rate
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Fig.3 Regularities of flexural strength with

rubber substitution rate
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Table 2 The measured value of mass loss

rate of specimen %
. VR R IR UK

25 50 75 100 125 150
RC-0 0. 142 0.193 0. 641 1. 149 1.779  2.064
RC-5 -0.051 -0.133 -0.185 0.215 0.287 0.554
RC-6.5 -0.082 -0.164 -0.205 0. 185 0.195 0.410
RC-8 -0.062 -0.103 -0.175 0.092 0.196 0.392
RC-9.5 -0.021 -0.124 -0.165 0.083 0.165 0.330
RC-11 -0.093 -0.114 -0.155 0. 062 0.114 0.207
RC-12.5 -0.083 -0.104 -0.176 -0.218 0.021 0.082
RC-14 -0.073 -0.124  0.031 0. 083 0.177 0.447
RC-15.5 -0.083 -0. 146 0. 042 0.114 0.260 0.645
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Fig.4 Regularities of mass loss rate with

freeze-thaw times
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Table 3 The measured values of the relative dynamic

elastic modulus of specimen %
ue VR B Tk

25 50 75 100 125 150
RC-0 89. 95 88.43 81.51 77. 86 74.52  68.75
RC-5 98. 27 97. 66 96. 46 93. 66 90.90 86.47
RC-6. 5 98. 67 98. 15 97. 36 94. 66 92.17 88.13
RC-8 99. 11 99.02 98.22 95.59 92.99 89.67
RC-9.5 99. 20 99. 11 98. 31 95.75 93.07 89.73
RC-11 99. 55 99.20 98. 31 96. 01 93.39 89.79
RC-12.5 99.73 99.30  98.48 96. 62 93.99 90.63
RC-14 97. 50 96. 53 95.73 94. 07 91.82 85.80

RC-15.5 97.31  96.51 95.63  93.96 91.35 83.58
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Fig.5 Regularities of relative dynamic elastic modulus

with freeze-thaw times
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Fig.6 Based on the mass loss rate to determine the

optimal replacement rate range
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Fig.7 Based on the relative dynamic elastic modulus to

determine the optimal replacement rate range
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