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Experimental study on carbonation resistance of rape straw fiber concrete

ZHANG Wenjun' LIU Baohua®® ZHOU Wen? ZHAO Zhihua® XIAO Hong® YE Yupiao' CHEN Lide!

(1.College of Water Resources and Civil Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China;
2.Hunan Agricultural Equipment Research Institute, Changsha, Hunan 410125, China; 3.Hunan Hengyang Agricultural
Technical Service Center, Hengyang, Hunan 421001,China)

Abstract: Under the condition of orthogonal test, rapeseed straw fiber concrete specimen were made to study the
influence of water-cement ratio(0.45, 0.50, 0.55, 0.60), straw fiber length(15~20 mm, >20~25 mm, >25~30 mm, >30~35
mm) and straw fiber volume content(0.50%, 1.00%, 1.50%, 2.00%)on the carbonation depth of rape straw fiber concrete.
The orthogonal test result shows that the influence of the three variables on the carbonization resistance of rape straw
fiber concrete is water-cement ratio, straw fiber length and straw fiber volume content. The optimal level for
carbonization resistance of rape straw fiber concrete is the water-cement ratio of 0.45, the straw fiber length of 30-35 mm,
and the straw fiber volume content of 1.50%. The electron microscope scanning observation was found that the addition
of straw into ordinary concrete could improve the microporous structure of cement slurry so that the carbonation depth of
concrete can be reduced by up to 35.31% which indicates its carbonization resistance improves. The carbonation depth
prediction model of rape straw fiber concrete was built through regression analysis of the least square method, and it was

verified that the dispersion coefficient is close to 0.05.
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Table 2 Content of concrete material per cubic meter
I(kg-m™)

0.45 200 4223 613 1304 222 422 18.18
0.50 200 380.0 622 1324 20.0 3.80 36.36
055 200 3455 631 1342 182 345 54.54
0.60 200 316.7 638 1357 16.7 3.17 72.72
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Table 3 Carbonation depth of straw fiber concrete in orthogonal test

/mm

3d 7d 14d 28d
1-0-0 9.46 12.18 15.67 23.39
1-1-1 8.68 11.64 16.50 22.95
1-2-2 7.55 11.33 15.35 21.44
1-3-3 7.68 10.12 14.95 21.33
1-4-4 6.12 10.67 12.86 18.24
2-0-0 7.63 11.00 13.69 21.82
2-2-1 7.19 10.30 17.54 23.88
2-1-2 8.39 12.54 13.42 25.35
2-4-3 7.58 1111 14.78 19.36
2-3-4 8.22 10.47 15.82 22.26
3-0-0 10.47 15.20 18.00 26.84
3-3-1 9.00 12.67 16.65 25.80
3-4-2 8.53 10.21 14.90 21.50
3-1-3 9.17 12.50 20.16 29.56
3-2-4 9.60 13.50 19.22 25.93
4-0-0 11.24 16.39 19.17 28.33
4-4-1 9.93 14.63 17.50 25.43
4-3-2 9.39 14.83 19.17 28.94
4-2-3 10.33 15.09 19.04 30.79
4-1-4 11.85 16.33 22.15 32.27

045 3d
9.46 mm 8.25%
20.19% 18.82% 35.31% 3d
1-4-4

35.31%

7d
4

R4 OHRBTTHYERBLFIN 7 d RURERES

Table 4 Range analysis of carbonation depth on the 7" day

Vi1 43.76 53.01 49.24
Yjo 44.42 50.22 48.91
Yis 48.88 48.06 48.82
Yia 60.88 46.59 50.97
Vi 10.94 13.25 12.31
Vie 11.11 12.56 12.23
Vis 12.22 12.01 12.21
yia 15.22 11.65 12.74
Rj 4.28 1.60 0.53
Vi ] i Vi ] i
Ri ]
R; 3
3 0.45
>30~35 mm 1.50%
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Fig.1 SEM scan results of straw fiber concrete specimen
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