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Effect of Rubber Powder Content and Particle
Size on Frost Resistance of Rubber Concrete

WEN Yang' ,HE Ximao' ,CUI Hao' ,SONG Wenxue’

(1. School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou, China,014010;
2. Baotou Highway Engineering Company,Ltd. ,Baotou,China,014010)

Abstract ; The frost resistance of rubber concrete in salt-freezing environment was studied in order
to reduce the porosity of the concrete. Three kinds of rubber powder particle size and three kinds of
content were used as the change parameters. And the rubber concrete and ordinary concrete were
subjected to rapid freeze-thaw cycle tests. Rate of quality change and relative dynamic elastic
modulus loss rate taken as evaluation indicators,and with the help of scanning electron microscope
(SEM) observation , the internal damage mechanism of concrete is studied and analyzed. The test
results show that with the increase of the rubber powder content,the concrete quality and dynamic
elastic modulus both show a downward trend, but the rubber powder blending improves the frost
resistance of the concrete, and 300-RC-20-80 rubber concrete is harmful and has harmful pores

s HHA 2021 - 05 -01
E£TH : ExRARRFIETH (51768056 ) s NEE T ATHIX A RFHA 450 H (2019MS05038 )
BB WA (1976—) B #uz -1 F NN S IREE L H G450 5 mrse,



136 WHERKESMARBFR)

%38 %

with the proportion 37.97% , which is 14.27% less harmful and harmful holes than that of
ordinary concrete with 300 freeze-thaw cycles. So the frost resistance of rubber concrete is better

than that of ordinary concrete. RC-20-80 rubber concrete has the best frost resistance under salt-

freezing environment.

Key words ; rubber concrete ; freeze-thaw damage law ; mercury intrusion test; microstructure ; freeze
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Table 1 Physical properties of cement

PRAfER BT E/ BRI/
80 wm 4

BE K wm MPa MPa

- BE/ %

/% 3d 28 d 3d 28 d

25.9 4.3 6.1 9.1 25.2 45.5

TREE T ELA L ngR 2 s, Horh ¢ i
WIREE T RC MR EE 1.
®2 RELRAR

Table 2 Mix proportions of concrete

B/ (kg-m™3)

G
Kk W AT ok Bk
I 440 835 980 175 0
RC-1040 440 825 980 175 10

RC-20-40 440 815 980 175 20
RC-3040 440 805 980 175 30
RC-10-80 440 825 980 175 10
RC-20-80 440 815 980 175 20
RC-30-80 440 805 980 175 30
RC-10-120 440 825 980 175 10
RC-20-120 440 815 980 175 20

RC-30-120 440 805 980 175 30

LR EE R B AR g C40, 8
0.425 mm 0. 18 mm.0. 125 mm kiR AL IR
S33ILL 10,20 .30 kg/m* &5 T 6 5 U 241
R R B A SRS TAETERE
HEASHRISE IR DR I AR R TR B - 1 T i ot A
Hh T MR A S 17 100 38 2 1 I A R ik K 5
FH K 0. 8%
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Fig.1 Influence of rubber content on compressive
strength of concrete
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Fig.2 Mass loss rate of rubber concrete after freeze-thaw cycles
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Fig.3 Change rate of relative dynamic elastic modulus of rubber concrete after freeze-thaw cycle
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Table 3 Mercury intrusion test results of rubber concrete after 300 freeze-thaw cycle tests

fLAZ HeA/ %

[ENEE e <20 20~50 50~200 >200 Eimif L/ ¥i2524é/ (;tj Fgﬁi{) E‘}Lf *
nm nm nm nm

C-J 17.97  31.36  15.97 34.7 86 28.4 0. 06 6.43
RC-10-80 30.22  24.08 14.26  31.44 90 40.8 0.08 6.01
RC-20-80 31.61  27.49  11.23  29.67 98 43.8 0.09 5.73
RC-30-80 29.97 25.23  14.47 30.33 112 59. 8 0.18 5.94
300-C-J 23.97 23.79 16.5  35.74 102 30.2 0.09 7.01
300-RC-10-80  27.46 22.45 16.25 33.48 114 60. 8 0.12 6.28
300-RC-20-80  33.81 28.22 11.61  26.36 138 68. 5 0.14 6.12
300-RC-30-80  28.22  28.13  13.53  30.12 186 70.3 0.13 6.12
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Fig.4 Pore characteristics of rubber concrete
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Fig.5 Microscopic morphology of rubber concrete after freeze-thaw cycles
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