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The uniform design exper mental ressarch of a large amount
of fly ash slf-caompaction concrete

ZHOU Mei, JlCheng-jun, XAO Jian-hua

(Institute of Civil and Architectural Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: Studied the effect of quantity of cementing material and fly ash, W /B (water-binder) ratio, admix-
ture, sand percentage, and  on  perfomance of wper fly-ash elf-compaction concrete. Utilized the step-by-
step regression analysismethod in SPSS ftvare © found regression equation, which uses the flov rate of concrete
mixture and strength of concrete as objective function, and obtained the optimum mix proportion of super fly ash
<lf-campaction by the optimization technology in theM atlab ftvare. The reqult of this experment dhows the Cy
high pemeability resistance slf-compaction concrete can bemade up successfully with the optimum mix proportion
which is cament fly ash high range water reducer is1 0.74 0.0356, 40% W /B ratio and 45. 4% sand percent-
age. In the last, analyzed the effect of fly ash to =elf-campaction concrete fram the agect of principle
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42.5 (P- 0);
o : (0. 045 mm ) 7.2%, 89%, 0.28%,
0.42%, 28 d 75%, 2.00%, | :
DN ( ), 19. 2%, 1% 2%, 12. 76%;
, 2.55 g/m®, 1 560 kg/m’, 38.2%,
M, =3. 345, ; 5 40 mm , 2.70 g/an’,
1 480 kg/m’, 42.54%,
2
2.1
5 .
(1) ,
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1
Table1l The laboratory match ratio of the elf-campaction concrete with waste rock kg/m®

1 500 185. 00 210.0 290.0 817.02 834. 02 7.750

2 505 184. 33 262.6 242.4 760. 87 875. 00 8.838

3 510 201. 45 173.4 336.6 774. 49 838.78 9. 945

4 515 180. 25 185.4 329.6 756. 74 906. 58 8.498

5 520 200. 20 249.6 270. 4 799. 60 783.61 9. 620

6 525 199. 50 157.5 367.5 757.99 854. 75 7.613

7 530 182. 85 233.2 296. 8 773.17 854. 35 10. 600

8 535 214.00 246.1 288.9 707. 16 830. 20 8. 560

9 540 194. 40 172.8 367.2 803. 06 803. 06 9.720

10 545 193. 48 272.5 272.5 761.87 809. 10 8.175

11 550 206. 25 220.0 330.0 699. 26 854. 49 10. 450

12 555 216. 45 210.9 344.1 746. 47 776. 92 9.435

2.3
SPSS
(41
1 ( mm) ! ;
Fig.1 Themeasuring machine and testing result for a “ "
fluidity of self-compaction concrete 3 ' PSS
3).
2
2 Thevalue of fluidity, strength and enanating presaure of concretem ix
L - 800 L 28 d 28d 2.6MPa
/mm /mm tiso /S Viso /mm- s /mm /mm M Pa M Pa /mm
1 265 560 3.15 47.62 750 190 49. 56 3.51 30
2 280 680 2.52 59. 52 800 220 51. 30 3.53 34
3 260 550 2.98 50. 34 780 185 55. 86 3.91 34
4 265 580 3.23 46. 44 700 170 59. 09 3.89 39
5 270 650 2.45 61.22 800 210 49.37 3.23 39
6 250 545 3.06 49. 02 700 155 45.38 3.55 44
7 255 565 3.01 49. 83 720 160 45.73 3.87 25
8 260 555 2.36 63. 56 800 190 43.57 2.68 47
9 265 620 2.62 57.25 800 200 49.02 3.67 40
10 270 675 2.08 72.12 800 220 33.80 3.03 24
11 250 610 3.30 45. 45 700 150 45.70 3.81 28
12 260 635 2.78 53. 96 800 180 47.69 3.03 29
tiso 150 mm T, Visp 150 mm ;L L - 800
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3
Table3 The regression equations
Y
Vigo = - 1 710 +6. 294x; +176. 300, - 0. 807%, X3 +0.369% %, - 6. 90 X10™ 2x, x5 -
Visp /mm- s°
415. 525%; X, +48. 003x3%5 - 5. 86 x 10 °x¢ +2.331 x10" 3)& - 0. 53452
Pogs = - 79. 868 +0. 319, - 320. 227x; +55.82x5 - 2.04 10" 3x; %, +2.688 x10™ 2x; x5 +
28 d Powzs M Pa
3.091%, X3 - 2. 02 X10™ %xyx5 - 1. 53 x10™ %)& - 459. 65153 - 3. 516x2
Papg =59. 748 - 0. 156x; - 2. 01 x10™ 2x, +29. 106, - 76. 759%, - 0. 148x; X5 +
28d Psps M Pa
2.869 x10™ 2xyx, +2. 365 X 10" *x, %5 +119. 229%3 X, +0. 111x3x5 +2. 068 x 10 *>8
X1 X X3 X X
4 4 , SPSS
, 3.6%, 28d 2.8%, 28d
6.5%, )
, M atlab
constr , )
=1 0.74 0.035 6, 40%, 45. 4%,
4
Table4 The canparison of forecasted and real value of slf-can paction concrete strength
Vigo /mm- st 28d MPa 28 d M Pa
/ / /
1 48.49/47.62 +0.87 48.33/49. 56 -1.23 3.28/3.51 -0.23
2 60. 84/59. 52 +1.32 49.87/51. 30 -1.43 3.62/3.53 +0. 09
3 51.10/50. 34 +0.76 55. 60/55. 86 -0.26 3.87/3.91 -0.04
4 47.05/46. 44 +0.61 58. 87/59. 09 -0.22 3.94/3.89 +0.05
5 62.48/61. 22 +1.26 49.91/49. 37 +0.54 3.29/3.23 +0. 06
6 50. 21/49. 02 +1.19 44.92/45. 38 - 0.46 3.61/3.55 +0.06
7 50. 65/49. 83 +0.82 44. 48/45. 73 -1.25 3.75/3.87 -0.12
8 64.73/63. 56 +1.17 44.27/43.57 +0.70 2.89/2.68 +0.21
9 58.44/57. 25 +1.19 50. 13/49. 02 +1.11 3.82/3.67 +0.15
10 73.76/72.12 +1.64 32.89/33.80 -0.91 3.29/3.03 +0.26
11 46.12/45. 45 +0. 67 44.86/45. 70 -0.84 3.67/3.81 -0.14
12 55. 21/53. 96 +1.25 48.23/47. 69 +0.54 2.88/3.03 -0.15
2.4
(1) 2 ,
[5]
(2) 2
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Fig. 2 The effect of fly ash of differentmasson strength of concrete
in 28 and 56 d and mpemeability of concrete
(3)
(4) 2 (b)
2 (b) L L
3
, SPSS
M atlab '
=1 0.74 0.035 6, 40%,
45. 4%, , )
1 C40 )
[1] [J]. , 1999, 12 (4): 379 382
[2] M1 , 2000 80 88
[3] [M]. , 1999 105 110
[4] [J]. , 2003, 28 (2): 15 20
[5] [J]. , 1999, 30 (1): 19 21

(6]

[J].

, 2004 (10): 29 31



