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Effect of Synthetic Fibers on Mechanical
Proportion of Fiber Reinforced Concrete

ZHU Hongbo' , WU Kaifan', LI Junsuo®, CHEN Guogiang®
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Ministry of Education, Tongji University, Shanghai 201804, China;
2. Hebei Construction Meterial Vocational and Technical College,
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Abstract: The synthetic fibers, with three lengths of 4. 7,
5.6 and 6. 5cm respectively and each dosage of them was 5

3, were used for the preparation of grade C40

kg s m~
concrete. Weber consistency, compressive strength and the
toughness of concrete samples, including square boards,
circular plates, beams and coped beams, were tested to
analyses the effect of synthetic fibers on the mechanical
proportion of fiber reinforced concrete, comparing with that
of concrete with the equal volume (40 kg « m™?) of steel

fibers. The results indicated that the addition of synthetic
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fibers lead to both decreases of flowability and compressive
strength, and reduced the bending strength of concrete beam,
and the longer the length of synthetic fibers, the lower the
The synthetic fibers

affected little initial rupture strength of concrete square

compressive strength of concrete.

boards or circular plate. The synthetic fibers can enhance
fracture energy of concrete obviously and this action is higher
than the same volume content of steel fibers. The synthetic
fiber with length of 5. 6 cm impressed the most of fracture
energy of concrete. The stress and the deflection curve of
synthetic fiber reinforced concrete displayed a “platform”
structure in the process of its decline. Although the platform
height was less than that of the steel fiber reinforced
concrete, its length was longer obviously. It is due to the

material characteristics of the structure of synthetic fibers.

Key words. fiber reinforced concrete; toughness; synthetic
fiber; fracture energy
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Fig.1 The cross section of fiber in harden cement and the appearance of fiber
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Tab.1 Mixtures, Weber consistency and compressive strength of fiber reinforced concrete

e WA/ (kg - %) P LR E/ MPa
R A b K WAkR BRAE WOk /s 7d 28 d

1 370 70 655 1152 165 3 0 0 13.2 33.21 45, 28
2 370 70 655 1152 165 3 0 40 21.5 28. 68 40. 69
3 370 70 655 1152 165 3 5(4. 7cm) 25.0 28.03 39.72
4 370 70 655 1152 165 3 5(5. 6cm) 29.5 27. 40 38. 46
5 370 70 655 1152 165 3 5(6. 5cm) 37.7 26.58 35. 44
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Fig.3 Curves of loads—deflection and energy—deflection of square slabs
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Fig.4 Interfaces of fractured fiber reinforced concrete
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Fig.5 Curves of loads—deflection and energy—deflection of disks
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Fig.7 Curves of loads—deflection and energy-deflection of coped concrete beams
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Tab.2 The bending strength of concrete beams

and coped concrete beams MPa
RE R R BETAOR
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