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Abstract: In order to grasp the flexural toughness and fracture property of ecological steel fiber
reinforced concrete, four-point bending toughness test for beam and three-point bending fracture
test for notched beam were carried out with different volume fractions of ecological steel fibers
1.0%, 1.7%,2. 4% and different volume fractions of native high strength steel fibers 0. 7%,
1.3%. The results show that when the volume fraction of ecological steel fiber is 1. 0%, four-
point bending load-deflection curves of beam and three-point bending load-deflection curves and
load-crack mouth opening displacement curves of notched beam are partial steep drop after the
peak point, residual strength and fracture toughness are low. Ecological steel fibers have less
improvement on toughness and fracture properties. When the volume fraction of ecological steel
fiber is 1. 7%, the flexural toughness and fracture property of concrete are greatly improved,
concretes still have high toughness when the deformation is 158, (Ju., is deflection

corresponding to peak load of plain concrete) and 70D, (D, is peak crack mouth opening
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displacement corresponding to peak load of plain concrete), fracture energy and fracture

toughness of wavy ecological steel fiber concrete are 27. 59 times and 8. 35 times to plain

concrete. When the volume fraction of ecological steel fiber is 2. 4%, flexural toughness index,

fracture energy and fracture toughness further increase. The toughening and fracture resistance

effects of 1. 7% volume fraction of ecological steel fiber are almost close to those of 0. 7% native

high strength steel fiber.

Key words: ecological steel fiber reinforced concrete; native high strength steel fiber reinforced

concrete; flexural toughness; fracture toughness; volume fraction
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Tab.1 Mixture Proportion of Base Concrete

[

AR/ (kg + m™*) 18K )
K e K fa7r i GrE %
420 168 1087 725 0.5

R2 HEYMEBEHFESY

Tab.2 Physical and Mechanical Parameters of Fibers
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Tab.3 Specimen Numbers and Fiber Volume Fractions

LA LHEIB R/ % I AE A~ 4
HS-0 0.0 7
HS-0.7 0.7 6
HS-1.3 1.3 6
WES-1. 0 1.0 5
WES-1. 7 1.7 6
WES-2. 4 2.4 5
EES-1.0 1.0 5
EES-1.7 1.7 6
EES-2. 4 2.4 6
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Tab.5 Equivalent Flexural Strengths and Equivalent Fracture Toughnesses
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HS1.3 8.43 8. 67 8. 44 7.83 2.72 2.18 2.63 2.78 2. 80 2.71
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Tab. 6 Calculation Results of Fracture Mechanics Indexes

D./ Ki/ G/
K445 | Prax /KN a./mm
mm (MPa * m'?) [ (J+m 2)
HS-0 7.32 0.05 42.02 1.42 212.87
HS-0.7 12.42 0.79 78.18 11. 26 5 824.90
HS-1.3 16. 10 1.93 83.56 22.92 10 337.29
WES-1. 0 8.42 0.08 48.16 1.99 4 318. 36
WES-1.7 9.77 1. 15 81. 68 11. 86 5 873.00
WES-2.4| 13.91 0.99 80. 33 14.67 7 524.43
EES-1.0 8.51 0.11 42.95 1.69 3 338.24
EES-1.7 9.97 0.93 81. 68 11.67 5677.29
EES-2.4| 12.86 0.77 78.57 11. 85 6 833.71
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Fig.7 Effects of Fiber Types and Volume Fractions on

Fracture Mechanics Indexes of Concrete
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