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Experiment on Flexural Toughness of Polyolefin Macro-fiber

Reinforced Concrete
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(Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education,

Beijing University of Technology, Beijing 100124, China)

Abstract: In order to grip the flexural toughness impact of new type synthetic macro-fiber on
reinforced concrete, the effects of the fiber content, the matrix strength of reinforced concrete
and the diameter of fiber on the flexural toughness were studied. The results show that the
addition of synthetic macro-fiber changes the failure mode of reinforced concrete from brittleness
to ductility. The flexural toughness index increases with the fiber content, it also increases when
the matrix strength increases; and it has’t evidently changed when the diameter of fiber changes.
The flexural toughness of reinforced concrete with steel fiber and three synthetic macro-fiber is
higher than those of steel fiber or three synthetic macro-fiber, and synthetic macro-fiber can
increase the toughness of reinforced concrete. The synthetic macro-fiber reinforced concrete can
have a higher load after the peak load, but the load of concrete with steel fiber decreases quickly
after the peak load, the characteristic of reinforced concrete with synthetic macro-fiber can be
proved by the new toughness evaluation method.
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Tab.3 Numbering Specimens and Fiber Contents
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Tab.2 Mix Proportions of Concrete
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Fig. 1 Testing Equipment of Flexural

Toughness Experiment
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Tab.4 Experiment Results of Flexural Toughness
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Tab.5 Flexural Toughness Indexes and Toughness Genes

WA 5 T,/(N +» mm) o/MPa
C25-0. 5-6 12 577.93 1. 89
(C25-0. 5-8 13 312.02 2.00
C25-0.5-11 20 890. 22 3.13
C25-0. 8-6 9 463. 94 1.42
C25-0. 8-8 9 664. 83 1.45
C25-0. 8-11 12 135.17 1.82
C25-1-6 8 795. 40 1.32
C25-1-8 11 781. 65 1.77
C25-1-11 15 253.08 2.28
C50-0. 5-6 10 257. 26 1.54
C50-0. 5-8 12 967. 83 1.95
C50-0. 5-11 15 422.78 2.31
C50-0. 8-6 8 781.12 1.32
C50-0. 8-8 14 992.98 2.25
C50-0. 8-11 16 285.97 2. 44
C50-1-6 10 958. 81 1.64
C50-1-8 12 136.09 1.82
C50-1-11 13 171.67 1.98
C35-H-8 11 416. 27 1.71
C35-HG-33 21 603.11 3. 24
C35-G-25 9 839. 60 1. 46
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Tab. 6 Residual Strength Calculated by
New Evaluation Method

A5 Sar/MPa Sik/ %
C25-0. 5-6 1.73 40. 27
C25-0. 5-8 1. 86 43.01
C25-0. 5-11 2.19 51.53
C25-0. 8-6 1. 22 32.27
C25-0. 8-8 1.31 34. 60
C25-0. 8-11 1. 64 37.04
C25-1-6 1. 16 28.16
C25-1-8 1.70 58.93
C25-1-11 2.28 55. 37
C50-0. 5-6 1. 29 27. 30
C50-0. 5-8 1. 68 34.78
C50-0. 5-11 2.11 44,94
C50-0. 8-6 0.97 17.93
C50-0. 8-8 2.11 44,42
C50-0. 8-11 2. 36 43. 89
C50-1-6 1. 47 33.58
C50-1-8 1. 29 25.49
C50-1-11 1. 87 54. 38
C35-H-8 1.61 37.79
C35-HG-33 3.22 78.92
C35-G-25 1. 22 24.90

1. 54 MPa. 545 8 £F 483 7F /9 99 % 58 2 O 1. 31
MPa,3 Fi& BLAT 4 5N LT 4E IR 1B 5 - il 1R 1 3R 4 5
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P o VA (L7 230 T R 315 A 5 47 280 o T P98 B 2T 2 SR 05
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