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Abstract: To study the effect of recycled rubber tyre polymer fiber (RTPF) on the working
performance and mechanical properties of concrete, tests on the properties of the mixtures, the basic
mechanical properties and the mechanism of the fiber performances were conducted on the plain
concrete (FO), RTPF concrete and polypropylene fiber (PPF) concrete. The results showed that
the air content increases with the increasing of the RTPF fraction, and the air entraining capacity of
PPF is better than that of the RTPF with the same volume fraction (0. 1% ). The slump decreases
with the increasing of the RTPF fraction, and the slump of the PPF concrete is lower than that of the
RTPF concrete under the same volume fraction (0.1% ); the compressive strength of concrete
decreases with the increasing of the RTPF fraction. Both the splitting tensile strength and the
flexural strength of the RTPF concrete increase at the initially stage and then decrease; 0.2% is
determined as the optimal volume fraction. The SEM showed that the RTPF was pulled out from the
matrix or broken by tension, which indicates that the RTPF can effectively provide bridging effect.
This study showed that the RTPF can improve the mechanical properties of concrete and can replace
the PPF effectively within a certain range of the fiber fraction.

Key words: fiber reinforced concrete; recycled tyre polymer fiber( RTPF) ; polypropylene fiber;
working performance ; mechanical properties
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Fig. 1 The images of the RTPF and PPF

(a)—RTPF; (b)—PPF.
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Table 1 Physical and mechanical properties of fibers
YL KJEE/mm EAZ/wm %/ (kg-m ™) i [/ MPa FAL E/ GPa
PPF 19 26 910 376 3.79
RTPF 8.7+4.1 21.1x2.5 1160 475 3.21
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Fig. 2 Air content of the concrete mixtures
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Fig. 3 The slump of the concrete mixtures
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Fig. 4 Effect of fiber or rubber particle fraction on the
compressive strength of the concrete mixtures
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Fig. 5 The splitting tensile strength of concrete
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Fig. 6 Effect of fiber or rubber particle fraction

on flexural strength of concrete mixtures
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Fig. 7 SEM images of fibers
(a)—J5t4fH PPF; (b) —f%IK)5 PPF; (c) —B¢3A )5 RTPF.
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