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Abstract: In order to explore the relationship between the dynamic compressive performance of
recycled tire polymer fiber (RTPF) reinforced concrete and the distribution rule of fragment size,
the impact compression tests of concrete incorporating different volume fractions of RTPF (0,
0.05%, 0.1%, 0.2% and 0.4%) were conducted using a split Hopkinson pressure bar with a
diameter of 100 mm. The results indicate that the fractal dimension of concrete with different
RTPF contents ranges from 1. 422 to 2. 401 under the strain rates of 38. 2 ~ 122. 2 s™. The fractal
dimension increases with the increase of strain rate , which has typical strain rate effect. The fractal
dimension first decreases and then increases with the increase of RTPF content, and the fractal
dimension of concrete reinforced with 0. 1% RTPF is the lowest. The dynamic compressive
strength and dissipated energy of RTPF reinforced concrete all increase with the increase of fractal
dimension regardless of the strain rates. At the same fractal dimension, the fiber-matrix synergistic
effect is the optimum under RTPF volume fraction of 0. 1%, which provides the superior
enhancement in the dynamic compressive strength and dissipative energy of concrete. The relationship
between the macroscopic damage and dynamic compressive properties of RTPF reinforced
concrete can be established using fractal theory to obtain the optimal content of RTPF for concrete.

Key words: fiber reinforced concrete; recycled tire polymer fiber (RTPF) ; split Hopkinson
pressure bar (SHPB) ; fractal dimension; impact compression
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Fig. 1 Morphology of RTPF
(a) =52 IEl s (b)— AR (o) —HiREER.
*1 RTPF#IER 1544
Table 1 Physical and mechanical properties of RTPF
KE/mm EHF/um  #HE/(kgm?) R /GPa
8.7+44.1 21.1£2.5 1160 3.21

*2 RTPFRELTESL
Table 2 Proportions of mixture of RTPF
reinforced concrete kg/m’

PGS KRR diEkt K B0K5H RTPF
RO 472 1144 616 218 2.36 0
RO.05 472 1144 616 218 2.36 0.6
RO.1 472 1144 616 218 2.36 1.2
RO.2 472 1144 616 218 2.36 2.4
RO.4 472 1144 616 218 2.36 4.8
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Fig.2 SHPB testing device
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Table 3 Dynamic failure patterns of RTPF reinforced concrete under different strain rates

REAE /s
BAF4S
38.2~41.7 58.1~62.1 79.7~82.3 98.6~101.8 118.2~122.2
R0.05 ‘I" ‘IIP
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3 RETWMAREARBERE
Fig. 3 Scanning electron microscope of failure

interface in concrete
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Fig. 4 Fragment size distributions of concrete specimens reinforced by different RTPF contents
(a)—R0; (b)—R0.05; (¢)—RO.1; (d)—R0.2; (¢)—R0.4.
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Fig.5 The In [M,,,/M]-Inx curves of concrete reinforced by different RTPF contents
(a)—RO0; (b)—R0.05; (¢)—RO0.1; (d)—R0.2; (e)—R0.4.
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Fig. 6 Variations of fractal dimension of RTPF
reinforced concrete with strain rate
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Fig. 8 Variations of dynamic compressive strength of
RTPF reinforced concrete with fractal dimension
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W45 WETite R
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RO. 2 f=16.52D,+29. 97 0. 986
RO. 4 f=13.34D,+28. 07 0.957
TE S NS APURRIE .
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Fig.9 Variations of dissipated energy of RTPF
reinforced concrete with fractal dimension
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Table 5 Fitting equation for dissipated energy

5 PG 7 R
RO W=373.13D,-377. 12 0.957
RO. 05 W=317.95D,~198. 73 0.995
RO. 1 W=321.44D,~129. 26 0. 999
RO. 2 W,=399. 40D,~396. 75 0.973
RO. 4 W,=392. 01D,~540. 42 0. 959
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