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Experimental study on granulated blast furnace slag as
fine aggregate self-compacting concrete
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Abstract: The mix ratio of granulated blast furnace slag self-compacting concrete was designed based
on the full calculation method. By studying its working performance to determine the final mix ratio and
test its compressive strength, and then use the GM (1,1) grey prediction model can predict its compress-
ive strength. The results show that self-compacting concrete that meets the requirements of working per-
formance can be prepared by reasonably adjusting the sand ratio and the amount of admixture. The com-
pressive strength of the 7 day age shows a decreasing trend with the increase of the sand replacement
rate. The compressive strength and strength growth rate of granulated blast furnace slag self-compact-
ing concrete at 28-180 days are higher than those of ordinary self-compacting concrete. This is because
the granulated blast furnace slag has certain hydraulicity, which makes its strength change accordingly.
GM (1,1) grey prediction model can better predict the compressive strength.

Key words: granulated blast furnace slag, self-compacting concrete, mix design, working performance,
compressive strength
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Table 1 Index of aggregate parameters
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Table3 Chemical compositions content
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Table 4 Calculation results of mixing proportion

il & b/ (kgrm™)

231 WA/%
KKPE BYBOR REREY BEA UK GBFS
1 170 341 852  883.5 9003 5.115 0 49.50
2 170 341 852 8835 9003 2.667 49.50
3 170 341 852 937 846.7 2091 0 52.50
4 170 341 852 937 846.7 1.53 0 52.50
5 170 341 852 937 846.7 2.15 0 52.50
6 170 341 852 937 846.7 3.5 0 52.50
7 170 341 852 937 846.7 2.86 0 52.50
8 170 341 852 937 846.7 3.145 0 52.50
9 170 341 852 937  846.7 2.925 0 52.50
10 170 341 852 937  846.7 2.257 0 52.50
11 170 341 852 4585 846.7 2257 4585 52.50
12 170 341 852 4585 846.7 3.327 4585 52.50
13 170 341 852 0 846.7 7.785 937  52.50
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Table 5 Dynamic stability test results

20 531 fsoo/S VRE/mm Y RE /mm VAL e R) /s LAV (H,-H, ™) UZA AH/mm T
1 3.83 885 14.9 0.88 FHZE BT
2 6.39 495 483 10.4 0.67 99 b
3 5.98 530 500 9.8 0.85 70 N
4 7.31 535 495 8.7 0.75 75 i
5 3.98 610 570 75 0.78 35 WAL
6 431 900 885 6.3 0.98 0 B
7 2.20 580 565 7.8 0.75 290 WK
8 479 750 660 5.9 0.88 91 URIA R 2250
9 4.10 615 600 6.6 0.81 28 RAF
10 5.71 820 7.8 0.71 11 [Earap Al
11 3.99 595 550 73 0.83 44 Kb
12 3.27 703 655 133 0.97 16 R A4f
13 421 625 593 14.2 0.98 23 RA4f




AT, S5 R AR R SCTREE IR T

- 111 -

S P oo GBFS-SCC LB WAl A HSRNEL K, it
sol N e bbb Looe ffﬁﬁﬁvﬁiﬁ BEACED A4 E TR . 7 28 Kk
s o 0‘015 = PR R B P 509%>0>100%, 180 %ﬁ%,ﬂ;ﬁ%ﬁigﬁ
£ 45 loors X b B0 A BB 509%>100%>0, 38 JiF 1 K & 52 B
= looss *jj;f 1009%>50%>0 (#7 FERLHE, o KB brife R,
R 40 Y ot e B fREPE 100% Hy GBFS-SCC iy A IE Y K
o loon SEFALE) T B RARTE, 78 14 ~ 180 RAYFEdtFirh
i W Loot0 Wk TR (K B, T 2 DA
0 50 100 SR RN LR 3 b RIS SOV e - R R

GBFS $1/%

B1 BESREHARER
Fig.1 Static stability test results
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Table 6 Optimal mix proportion design of self-compacting concrete

AU/ (kgm ™)
% \ ‘ " — -
K ke IR KIRAD ) WK ) GBFS K
0 170.0 341.0 85.0 937.0 847.0 2.9 0 0.40
50 170.0 341.0 85.0 459.0 847.0 33 459.0 0.40
100 170.0 341.0 85.0 0 847.0 7.8 937.0 0.40
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Fig. 2 Cubic compressive strength test results
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Table 7 Precision inspection grade reference table
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Table 8 Initialization modeling original sequence

YU /MPa

R /% Eyinjs27]
14d 284  180d
0 X 346 382 394 455
50 X0 323 331 414 53.0
100 X0 273 278 331 48.8

55 b B R PR SR E EAT 2, 153
JEERESI 1-AGO A%, 136 9,
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Table 9 1-AGO generation of original sequences

\ HUHESEE/MPa
RB/%
7d 14d 28d 180 d
0 34.600 0 72.800 0 112.200 0 157.700 0
50 32.3000 65.400 0 106.800 0 159.800 0
100 27.300 0 55.100 0 88.200 0 137.000 0




#24

AT, S5 R AR R SCTREE IR T - 113 -

=2 155 1-AGO H: 1791 i) S4B A AL
ZE gk 10,
F10 1-AGO AR FIIMNESHEERER

Table 10 1-AGO generating the sequence of adjacent
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Table 11 Grey prediction model of compressive strength
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Fig.3 Calculation results of GM (1,1) model at different sand replacement rates
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Table 12 Model accuracy test
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