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Table 1 Chemical compositions of cement fly ash and slag powder
w/!%
Si0, AlLLO;  Fe,0, CaO MgO NON cl Loss
25.54 8. 13 5.59 52.27 1. 85 2.27 0.014 1.75
78. 61 15. 14 3.80 2.98 0.56 0.55 0. 050 0. 86
16.76  12.22  2.42  36.46  4.92 0.21 0. 008 1.07
2
Table 2 Main mechanical properties of cement
/ /MPa /MPa /min
1% 2 -1
m” * kg 3d 28 d 3d 28 d
0.26 358 27. 1 50.6 5.4 8.8 160 210
5.0~31.5 mm 2.6 2
1.2
C35 N
9 3 o 370 kg * m™
0.42 0.38 1.1% ( ) o
3
Table 3 Combination ratio of concrete kg + m~’
1 309.9 27.8 32.4 712.3 1162.3 155. 4 4.07
2 370.0 0.0 0.0 712.3 1162.3 155.4 4.07
3 254. 4 83.3 32.4 712.3 11 62.3 155. 4 4.07
4 217.4 27.8 124.9 712.3 1162.3 155.4 4.07
5 185.0 0.0 185.0 712.3 1162.3 155.4 4.07
6 217.4 83.3 69. 4 712.3 1162.3 155. 4 4.07
7 185.0 111.0 74.0 712.3 1162.3 155.4 4.07
8 249. 8 55.5 64.8 712.3 1162.3 155.4 4.07
9 259.0 111.0 0.0 712.3 1162.3 155. 4 4.07
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Table 4 Compressive strength of concrete at different curing ages
/% /MPa
3d 7d 14 d 28 d 56 d
1 83.75 7.50 8.75 42.5 46. 8 52.2 54.3 57.6
2 100. 00 0.00 0.00 44. 8 46.5 53.4 55.6 58.0
3 68. 75 22.50 8.75 36.7 38.7 41.9 54.1 54.7
4 58.75 7.50 33.75 32.4 41.7 45.6 41.1 44.6
5 50. 00 0. 00 50. 00 27.0 40.3 43. 1 51.0 47.5
6 58.75 22.50 18.75 32.4 40.3 41.0 47.5 50.5
7 50. 00 30. 00 20. 00 26.9 34.9 35.2 42.3 42.9
8 67.50 15.00 17.50 31.7 39.4 41.5 47.9 51.4
9 70. 00 30. 00 0.00 31.7 38.0 38.7 43.5 43.5
4
5 7 . 4 6 50% 58.75%
7d
Ca( OH) ,
1 2 7. 5% 8. 75%
5 7 50%
20% 30% II
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Fig. 1

1 ( : MPa)
Contour plots of compressive strength of concrete at different curing ages ( MPa)
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1(a) .(b) 3d
( )
> > °
1(b) (c) 7d 14d
S95 II
1(d) (e) 28d  56d
o 28d  56d
o 55.6 MPa
58.0 MPa o
o 1(d) .(e)
28d  56d 70% - 23% 7%
53 MPa 54 MPa
( 55.6 MPa  58.0 MPa) . C35 28 d
100% >63% <37%
<37% o
63% 30%
7% o
2.3
. (1) B
¥ =002 T, Ty T 0y X T30 X3 T3 X3 T X %)% 0 (1)
() vy ;X )
T X3 y O~ O~ O N
Qs Ay O3~ Qo N N N - -
4 N (1)
Yo X Xy Xy 5 o
5
Table 5 Fitting relations between concrete compressive strength and component quantity in the blends
/d ( R-Sq) /%
y=45x,~2 060x, +489x,+2 946x,x,~962x,x,+7 113x,2,~8 279, 1,1, 99.24
7 y=4T7x,—1 048x,+249x,+1 522x,x,-432x,x;+3 869x,x,—4 692x,x,x, 94. 64
14 y=54x,~1 570x,+357x,+2 248x,x,~649x,x,+5 735x,x,~6 949x,x, 1, 99. 45
28 y=5T7x,—1 246x,+505x,+1 805x,x,—927x,x;+3 078x,x,—2 617x,x,%; 75. 30
56 y=59%, =1 217%,+423x,+1 754x,%,~780%,2;,+3 135x,2,—2 705x, %, 87.43
5 R-5q 0% 100%
o R-5q 1 x ¥
1 ¥ x o

R-Sq ¥
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- RSq
. 5 (1)
28 d R-Sq 75.3% 85% 14 d
R-Sq 95% 0
5 o
6 o
6
Table 6 Fit value of each parameter in the fitting relationship
/d
a [£5) (&5 Qg Q3 Qo3 Q3
45 -2 060 489 2 946 -926 7113 -8 279
47 -1 048 249 1522 -432 3 869 -4 692
14 54 -1570 357 2 248 -649 5 735 -6 949
28 57 -1 246 505 1 805 -927 3078 -2 617
56 59 -1217 423 1754 =780 3135 -2 1705
6
o~ a3\ (62T a23 ~ ~ ~
o, 28 d 56 d 55.9%
o Q3
o O~ O3~ Op3 ~
° «; Qo3 28 d - —
56 d 40.9% 67.3% N - -
3
1) - - o
2) .
3) . .
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Effect of Fly Ash-Slag Powder-Cement Blends on

Concrete Compressive Strength

LIU Yongmiao' DUAN Yueqgiang” WANG Ruipan’ HE Fugiang® CHEN Changping® WANG Chenfei*’

(1. Xiamen Rail Transit Group Xiamen 361004 China;
2. CCCC First Highway Xiamen Engineering Xiamen 361021 China,;
3. College of Materials Xiamen University Xiamen 361005 China;
4. School of Civil Engineering & Architecture Xiamen University of Technology Xiamen 361024 China;

5. Structural Crack Control for Major Projects Fujian University Engineering Technology Research Center Xiamen 361024 China)

Abstract: In order to study the effects of fly ash-slag powder-cement cementitious combination on the
compressive strength of concrete the compressive strengths of concrete curing for 3 7 14 28 and 56 d age
were tested and effect of each component studied and analyzed. The results show that the compressive
strength of concrete is closely related to the proportion of cement fly ash and slag powder in the three element
components. When fly ash and slag powder are double-doped they will fill each other due to difference in the
particle sizes and result in a super-superposition effect which significantly improves the compressive strength
of the fly ash-slag powder concrete. Combination of cement cemently ash blend and fly ash-slag powder
blend has good effect in elevating the compressive strength of concrete. Fly ash and slag powder working
together has the most significant synergistic effect in elevating the concrete compressive strength. With the
increasing curing age however the synergistic effect of fly ash and slag powder on the concrete strength is
gradually weakened to measure 55. 9% less to the 56 d compressive strength compared with that on the 28 d
compressive strength; and similarly the influence of the combination of fly ash and cementHly ash-slag
powder blend on the concrete compressive strength is gradually reduced to measure 40. 9% and 67.3% less
respectively compared with that on the 28 d compressive strength.
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