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Abstract: In order to further improve the flexural toughness of concrete, a study was conducted on the effects of fly ash,
polypropylene fiber, basalt fiber, and steel fiber on the flexural toughness of concrete, with the flexural strength and toughness
index of concrete as evaluation indicators. The results show that the effect of adding fly ash alone on the flexural toughness of
concrete is relatively small. When the fly ash content is 20%, the flexural strength and toughness index of concrete can reach
their maximum values. When polypropylene fiber, basalt fiber, and steel fiber are separately added, the flexural toughness of
concrete can be improved to varying degrees, with steel fiber having the best effect on improving the flexural toughness of
concrete. The addition of hybrid fibers has a better effect on improving the flexural toughness of concrete. When steel fibers and
basalt fibers are mixed into concrete, the flexural strength and toughness index of concrete can be significantly improved. When
the content of steel basalt hybrid fibers is 1. 2%, the flexural strength of concrete is 11. 08 MPa, and the toughness indices I |
I, and I, can reach 8.01, 12. 15, and 15. 87, respectively. Compared with blank concrete, the flexural strength is increased

TERE. EHE—HHETERILETAEELTE (2023122936603)
fEE /. R (1982—), B, @it, BT, ixAm. ERIELFURERITEGITMET,
Kfs HHE. 2025-12-12



32 M EIREE 5 M

40 %

by 73. 67%, and the toughness indices I5, I, and I,, are increased by 71.67%, respectively. 15%, 67.36%, and 48. 46%

showed significant improvement in the flexural toughness of concrete. The research findings suggest that the combined use of fly

ash and hybrid fibers can achieve a synergistic effect, significantly enhancing the flexural toughness of concrete.
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Fig. 1 The influence of fly ash content on the flexural
toughness of concrete
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Fig. 2 The influence of polypropylene fiber content on the
flexural toughness of concrete
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Fig.3 The influence of basalt fiber content on the flexural
toughness of concrete
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Fig.4 The influence of steel fiber content on the flexural
toughness of concrete
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Fig.5 The influence of steel polypropylene hybrid fiber
content on the flexural toughness of concrete
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on the flexural toughness of concrete
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