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Carbonation of steel fiber reinforced concrete under flexural loading

WANG Yan', NIU Ditao *, MIAO Yuanyao®,GUAN Xiao*

(1 School of Material & Mineral Resources, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China
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Abstract: Loading can affect the degradation rule of concrete durability. Based on the accelerated carbonization test of steel fiber
reinforced concrete under flexural loading, effects of steel fiber content, stress state on steel fiber reinforced concrete carbonation
depth were studied. Test results indicated that the flexural tensile stress accelerate the concrete carbonation speed, while the flexural
compressive stress under a certain level retard the concrete carbonation speed. Right amount of steel fiber helps reduce the influence
of flexural loading on matrix concrete carbonation depth, but the reducing effect was not obvious. According to the varied mixing
proportions in the test, steel fiber reinforced concrete of 1.5% volume content producted the best effect, and minimum carbonation
depth in varied stress flexural loading.
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Tab.2 Mixing proportion and mechanical property of steel fiber reinforced concrete

— . WAER maR 28 d % /MPa
I\ 3 m3 wh m3 R m3 =5
AL ARkemT B Fhem T WAl e R e WALE S
PC 367 765 1146 0 0 110 37.9 6.1 5.0
SFRC-0.5 367 735 1102 0.5 39 112 38.3 8.1 53
SFRC-1.0 367 733 1100 1 78 87 39.5 9.2 6.5
SFRC-1.5 367 718 1066 1.5 117 47 40.7 11.2 7.2
SFRC-2.0 367 702 1053 2 156 15 35.2 7.2 9.8
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Fig.2 Influence curve of flexural tensile stress on SFRC-1.0
carbonation depth
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Tab. 3 SFRC-1.0 Flexural loading influence coefficient on carbonation
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Fig.4 Relationship curve of flexural loading influence
coefficient and flexural tensile stress (SFRC-1.0)
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Fig.5 Relationship curve of flexural loading influence
coefficient and flexural compressive stress (SFRC-1.0)
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Fig.6 Influence curve of steel fiber content on carbonation
depth under different flexural tensile stress levels
(carbonation for 28 d)
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Fig.7 Influence curve of steel fiber content on carbonation
depth under different flexural compressive stress levels
(carbonation for 28 d)
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Tab. 4 Flexural loading influence coefficient on steel fiber concrete carbonization (carbonation for 28 d)

Ry 5 i HLR S 5 il .

K PC  SFRC-0.5 SFRC-1.0 SFRC-1.5 SFRC-20  PC  SFRC-0.5 SFRC-1.0 SFRC-1.5 SFRC-2.0
0.3 1.83 1.43 1.37 1.29 1.78 0.9 0.78 0.74 0.67 0.85
0.5 2.36 1.68 1.47 1.36 1.92 0.83 0.73 0.71 0.62 0.67
0.8 2.71 2.15 1.97 1.90 2.65 0.58 0.51 0.58 0.56 0.53
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