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Study on optimization of concrete mix ratio of cavern slag and granite

SUN Xiaolei

(Research and Development Center on Technology and Equipment for Energy Conservation and Environmental

Protection of Highway Transport, Anhui Transport Consulting & Design Institute Co., Ltd., Hefei 230088, China)

Abstract: In order to study the optimal mix ratio of different strength grades of slag granite concrete,
the metamorphic granite slag produced during the tunnel excavation of WYTJ-07 section of Wuyue
high-speed project was selected to make machine-made gravel and machine-made sand. Taking the
tunnel of the WYTJ - 07 section of the Wuyue Expressway as an example, the metamorphic granite
slag produced in the excavation process was processed into machine-made gravel and machine-made
sand. By changing the water-binder ratio and water reducing agent of granite concrete, the mixture
ratio of slag granite concrete was optimized through two-factor and three-level comprehensive
experiment. The results show that the slag of metamorphic granite of Wuyue tunnel can be used for
concrete composition. The optimal water-binder ratios of the C15, C20, C25, C30, C40 and C50 slag
granite concrete are 0.54, 0.50, 0.47, 0.43, 0.39 and 0.33, respectively, and the dosage of water
reducing agent should higher than 1.0%.
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Fig. 2 Test results of saturated cave slag granite
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P-042.5 372 3.10 - 210 240 1.0 31.2 48.9 5.5 8.1
FARER =300 - - >45 <600 <5.0 >17.0 >42.5 >3.5 >6.5
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Table 2 Performance index of water used in mixing and
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Table 3 Performance index of machine-made sand

Sl | MERREE R | FMAHXT e ek Lip A
i H (grem™) | BHE/ (geem™) | B/ % | FH/ % axiis
T
HLI> 1.440 2.667 0.8 0.2
u Tk
HAR
) >1.350 >2.500 <3.0 <1.0 -
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Table 4 Performance index of machine-made crushed stone

R MRS | R RE/ | EHRR | U (JREE | R | kL
WH | (geem™) | (geem™) |/ % |/ %| &/ % ({H/ %| 5T
BLi ey
N 1.473 2.706 79 (03] 01 |168 ‘
WAl R
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| >1.350 >2.500 <15 |<1.0| <05 -
sk 20.0
BLi iy
N 1.415 2.701 77 05| 00 | - )
A2 B3R
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R
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Table 5 Performance index of admixture (PCA-1)

) ) i PR
K| R | sk | AR | KR | BRI ) .
B L/ %
WH | #/ % | R/ % | 8/ % | /% | #/min
7d | 28d
PCA-1| 0.18 27 2.1 24 110 147 | 139
AR
| <1000 | =25 | <6.0 | <70 90 |=140 | =130
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Table 6 Performance index of fly ash
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Fig. 5 Relationship between water-binder ratio and strength
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Table 7 Overall test results and evaluation

7 AR/ 28 d i i/ Hff/ fid &k
Wil | KB | WokE/ % | BHERE mm g A .
MPa MPa (et P
1 0.44 0.9 155 30.9 35.9 217.09 R B AN i SR
2 0.44 1.0 160 31.8 36.2 218.01 iR AN R
3 0.44 1.1 160 32.7 37.9 218.93 o AN Tl A R
4 0.43 0.9 165 33.6 39.4 223.81 e N
5 0.43 1.0 175 34.3 40.2 224.76 FZ P R
6 0.43 1.1 175 35.7 41.6 225.70 oyt R AT
7 0.42 0.9 170 35.8 42.8 231.20 g AT
8 0.42 1.0 175 36.2 43.0 232.19 IR
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Fig. 6 Test results of concrete members
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Table 8 Results of granite concrete mix
st K/ KRR/ HUkIwS, | HLkIREA/ i PCA-1/ N e S i/
At | (ke | (g | Geem® | Gen® | g | e | L yp i
cl15 230 40 870 1 044 146 2.700 0.54 17.60 e
€20 280 50 835 1000 165 3.300 0.50 21.23 [ AT IR
C25 289 51 833 107 160 3.400 0.47 27.41 B AT B B TR
€30 331 48 831 1016 163 3.790 0.43 33.56 B A TR B RS TR
C40 423 - 855 967 165 4.230 0.39 42.7 B IRBE 1 T
€50 470 - 766 1059 155 4.700 0.33 54.6 T FE S T 3
1494/u.2021.04.012.
6 Z5it [3] 2021 4F5g i iz i 7l % & 4t 71 A i [EB/OL] . (2022-

1) 38 3l 1Y = GCRBE e T 20 o B S A B T
VAL 5 0 T A R B AL B A RIL R, 36 S
AE B I FH T TR BB i E ) T A5

2) i E NPT R =K, e 76
Foft ik J3E 5 AL JoUAE B A TR BE - Y B IG5 1L L DR AE
PR TR RN
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