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Abrasion resistance of basalt fiber rubber concrete

LI Shuangxi, WEI Kunlun, JIANG Chunmeng
(College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, P. R. China)

Abstract: In order to improve the abrasion resistance of concrete, the effects of granular, acicular and powdered
rubbers on the abrasion performance of concrete were studied. Based on granular rubber concrete, basalt fiber
was added to study the abrasion performance of concrete when fiber-rubber composite was used. The
microstructure was observed by SEM and the abrasion enhancement mechanism was analyzed. The fractal
dimension was used to characterize the morphology change of concrete abrasion process, and the relationship
between fractal dimension and abrasion degree was discussed. The results show that when 15% of granular
rubber, acicular rubber and powdered rubber are added respectively, the abrasion resistance of concrete
increases by 140.24% , 157.96 % and 83.88% . When the basalt fiber content is 0.1%, the abrasion resistance of
granular rubber concrete increases by 11.63%. Fiber and rubber can play a role at different levels and jointly
enhance the abrasion resistance. The degree of concrete abrasion can be characterized by the fractal dimension.
With the increase of time, the more serious the concrete abrasion is, the larger the fractal dimension is. The
relationship between fractal dimension and mass loss rate and volume loss rate is obtained, and the curve
equation is established.
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Table 1 Physical parameters of basalt fiber
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%/pm  mm (g/cm?)  JE/MPa  1/GPa K/ %
15 12 2.7 2980 87.2 3.52
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Table 2 Concrete mix proportion

15 KT/ KIHEE/ b A/ Fapiih- vl R BRI 45 1 LA T
G5 (kg/m®) (kg/m®) (kg/m*) (kg/m*) Byl Ba/% BE/%

1 482 169 649 1100 NR

2 482 169 551.7 1100 RC 15

3 482 169 551.7 1100 RF 15

4 482 169 551.7 1100 RP 15

5 482 169 551.7 1100 RC 15 0.05

6 482 169 551.7 1100 RC 15 0.1

7 482 169 551.7 1100 RC 15 0.15
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Fig.2 Schematic diagram of impact test device
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Fig.3 Compressive strength and splitting tensile strength
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Fig.4 Abrasion strength and final crack impact energy of

concrete
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Fig. 5 Abrasion mechanism model of rubber concrete
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Fig. 6 SEM images of fiber rubber concrete
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Fig. 7 Diagram of 3D data measurement
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Fig. 8 Schematic diagram of cube covering method
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Table 3 Mass loss rate and volume loss rate of concrete
Jo e 8K M Y HWEBREV/%
I
24 h 48 h 72 h 96 h 120 h 144 h 24 h 48 h 72 h 96 h 120 h 144 h
1 1.01 2.06 2.97 3.92 4.78 5.63 0.94 1.80 2.71 3.62 4.41 5.21
2 0.65 1.05 1.45 1. 80 2.12 2.44 0.77 1.29 1.91 2.32 2.71 2.98
3 0.50 0. 88 1.25 1.55 1.86 2.18 0.92 1.29 1.67 1.91 2.15 2.59
4 0.68 1.14 1.57 2.09 2.62 3.16 0.87 1.35 1.69 2.11 2.52 2.93
5 0.68 1.07 1.44 1.76 2.08 2.37 0. 86 1.27 1.65 2.01 2.35 2.69
6 0.65 0.99 1.32 1.63 1.90 2.15 0.82 1.15 1.52 1.79 2.06 2.39
7 0.68 1.16 1.60 1.92 2.25 2.59 1.15 1.51 2.03 2.65 3.11 3.57
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Table 4 Ordinary concrete cube covering method & and

N(0) result

o N(©)
0.1 10 276 456
0.15 4387 324
0.25 1803 347
0.5 459103
1.0 72 621
2.5 11 744
5.0 2 940
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Fig. 9 Relationship between abrasion surface

measurement scale and total number
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Table 5 Fractal dimension D of concrete abrasion process
e SR HERD
iy 24h 48 h 72h 96 h 120h 144k
1 2.1124 2.1128 2.1172 2.1208 2.1274 2.1302
2 2.0824 2.0880 2.0931 2.0963 2.0985 2.1008
3 2.0798 2.0843 2.0877 2.0931 2.0943 2.0956
4 2.0831 2.0904 2.0934 2.0959 2.0981 2.1001
5 2.0786 2.0812 2.0863 2.0892 2.0923 2.0939
6 2.0812 2.0855 2.0888 2.0916 2.0937 2.0951
7 2.0847 2.0870 2.0923 2.0969 2.0995 2.1008
S iR RE T R AR TR B+ 1Y B vl PR RE M BRI
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Fig. 10 Three dimensional image of abrasion surface
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Fig. 11 Relationship between fractal dimension and mass

loss rate and volume loss rate
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