30 5 2010 10
Vol.30 No.5 Advances in Science and Technology of Water Resources Oct. 2010

DOI 10.3880/j. issn. 1006-7647.2010.05.011

12 12 1
1. 750021
2. 750021
TUS528.572 A 1006-7647 2010 05-0041-04

Crack resistance of high performance concrete mixed with cellulose fiber and mineral admixture//WANG De-zhi' 2
MENG Yun-fang' 2 WAN Liang-xing' 1. Institute of Civil and Water Conservancy Engineering Ningxia University ~ Yinchuan
750021 China 2. Engineering Research Center of Efficient Use of Water Resources in Arid Modern Agriculture  Ministry of
Education  Yinchuan 750021  China

Abstract By using the range analysis and the variance analysis the influences of cellulose fiber {fly ash coal gangue and silica
fume on the compressive strength splitting strength and proportion of tensile strength to compressive strength of concrete were
studied. Under the prerequisite of ensuring the splitting strength of concrete the concrete proportioning was optimized and the
tests on crack resistance of concrete were performed. The test resulis show that the cellulose fiber has no obvious impact on the
concrete strength instead it significantly improves the crack resistance of concrete. The mineral admixture can greatly improve
the crack resistance of concrete.

Key words orthogonal design cellulose fiber concrete strength proportion of tensile strength to compressive strength crack
resistance of concrete
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DL/T5150—2001
6 100mm x 100 mm x 100 mm
28 d
3
CECS 38—2004
7
1
1
/
/ / kg m3
% % /%
1 0.34 10 10 0 0.40 0.6
2 0.31 15 15 4 0.43 0.9
3 0.28 20 20 8 0.46 1.2
1.2
a. 52.5 MPa
b.
3.0 2.60 g/cmd®
1.50 g/cem® 1.5%
c. 5~20mm
6.5%
d.
1 45 pm
0.054 12
0.0203 5.0
0.0007 1.0 SO; 0.002
3.0 0.92
0.95
e.
Si0, 53.1%  AlLO;
36.4%
2.71 g/em’ 560 m*/kg
f.
20 000 m*/kg
Si0, 99.2% ALO; 0.24%
g. FDN
h.
UltraFiber 500
25 000 cm*/g 600 ~
900 MPa 14% 8 500 MPa
1.9~2.3mm 14 ~ 17 pm

1.1g/em?®

1
2
2.1
28 d
2 28 d
/ / / /
MPa MPa MPa MPa
1 53.3 3.54 0.066 || 10 58.4 4.11 0.070
2 62.9 3.88 0.062 | 11 56.5 3.77 0.067
3 57.4 3.85 0.067 || 12 59.5 3.74 0.063
4 56.8 4.26 0.075 || 13 63.7 4.11 0.065
5 69.3 4.26 0.061 | 14 49.8 4.08 0.082
6 61.5 3.68 0.060 || 15 58.8 4.52 0.077
7 62.2 3.89 0.063 || 16  69.5 3.6 0.052
8 66 4.07 0.062 || 17  68.1 3.77 0.056
9 68.1 4.3 0.063 | 18 61.1 3.17 0.052
2.1.1
28d
3
28d MPa
R
1 2 3
58.0 60.0 65.8 47.0
60.7 62.1 61.1 8.7
60.3 63.1 60.4 17.1
57.4 62.3 64.1 40.6
28 d
F F
199.03 2 99.52  19.20 Fpg 2 13 =6.7
6.69 2 3.35 Foos 2 13 =3.81
30.70 2 15.35
145.97 2 72.99 14.08
27.95 2 13.98
9.88 2 4.94
F F
R
28d
— — — — —
28 d
0.28 0.8%
0.28
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2.1.2

28d
5 28d MPa
1 2 3 R
0.31 10%
3.8 4.2 3.8 2.1
3.9 4.0 3.9 0.6 10% 4% 43%
4.0 3.8 3.9 1.1 1.2kg/m3
3.7 4.0 4.1 2.3
3.8 4.0 4.0 1.0 2.2
3.9 4.0 3.9 0.6 6
6 28d
F F
0.48 2 0.240 63.60 Fope 25 =13.3
0.04 2 0.020 4.75 Fpoes 25 =5.79
0.12 2 0.060 15.36 Foo 25 =3.78
0.51 2 0.255 67.14
0.11 2 0.055 14.04
0.04 2 0.020 5.39
5 6 28d A2B2C2D3E3F1
—> —>
2.3
—> —> —>
28d
28d 9
0.31 10
15% 10% 8% 9 ke/m®
43% 0.9 kg/m’ 28d -
cl 155 500 0 0 0 0
2.1.3 2 155 500 0 0 0 0.6
7 a3 155 310 75 75 40 0
8 c4 155 310 75 75 40 0.6
7 10
/ /
1 2 3 R min /mm mm?
0.066 0.070 0.058 0.072 Cl 43 L.5 239.3
0.065 0.065 0.064 0.009 2 115 0.4 71.2
0.067 0.061 0.066 0.038 a3 78 0.9 166.8
0.065 0.065 0.064 0.009 4 122 0.4 63.8
0.062 0.067 0.065 0.032 h
0.065 0.065 0.065 0.001
Sm/s
8
24 h 10
F
F @ 1
4.5x107% 2 2.2x107* 79.54 Foe 25 =7.21 c2 C4
8.1x107% 2 4.0x10°° Foos 25 =3.98 C1 72min 79 min 2 %)
1.3x107% 2 6.4x1075 23.10 Fyo0 2 5 =2.86
8.1x107°% 2 4.1x10°° C4 Cl 3%
8.5x10°5 2 43x10°° 15.65 ©) c2 C4 Cl1
1.1x1077 2 5.6x10°8 70.2% 73.3%
C3 Cl1 35 min
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40% 30.2%
0.9 kg/m® 70.2%

30.2%

179 ~1/6 8%
28d

28d
24 h
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