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Effect of Granite — stone Powder Compound Mineral Powder and Fly Ash on Concrete Properties
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Abstract: To enhance the emphasis on the efficient utilization of granite powder and sustainable environmental development,
the study explores the impact of granite powder on the properties of composite cement slurry consisting of mineral powder and fly
ash, as well as the performance of the resulting C30 and C50 concrete. The results show that when the granite powder is mixed
into 1 : 1 mineral powder and fly ash, the fluidity of cement slurry reaches the maximum when the granite powder is mixed with
10% , and the fluidity of slurry decreases rapidly when the granite powder is mixed with more than 30% . The influence on
compressive strength of 28 day cement mortar is the largest when 30% is added, and the influence on flexural strength is
relatively small. When the composite admixture of 15% granite powder is applied to C30 and C50 concrete, the newly mixed
concrete has good workability, no segregation and bleeding problem, the appearance of concrete is smooth, and the 28 day
compressive strength increased to 36. 7 MPa and 56. 8 MPa. The carbonation depth test shows that an appropriate amount of
granite powder can effectively improve the carbonation resistance of concrete.
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Table 1 Physical performance indicators of cement
P LAY BEEIN )/ min PUAfrsRE/ MPa  J{E5R %/ MPa
SR ke wiE % 3d 28d 3d 284
HHE 354 165 240 5.0 7.5 27.1 48.3
x2 BEWMHEZELZENRS

Table 2 Main chemical composition of raw materials / %
MEZFR AL O, Si0, CaO MgO Fe,0;  Fifh
K 5.28 19.83 64.95 2.15 2.96 4.83
WKy 18.59 20. 46 36.38 8.43 4.32  11.82
WK 34.86  42.53 5.15 3.05 7.76  6.65
RAEAE 12.42 61.22 6. 69 4.12 5.34 10.21

1.2 XIS ik
L2.1 KRSl B ik

2 KR 0.29, 7KIE 50% | 46 54 4 A1 H B A
B A - Bk, AL WK 3, IR GB/T
8077—2012 (YR#HE + A0 A) Btk il ge 77 i) il
AR
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Table 3 Cement paste test

e FHF e
W G okw o ww sk OOE 0 WK
i o
C — 300 — — — 87 0.6
CF00 — 150 75.0 75.0 — 87 0.6
CF10 10 150 67.5 67.5 15 87 0.6
CF20 20 150 60.0 60.0 30 87 0.6
CF30 30 150 52.5 52.5 45 87 0.6
CF40 40 150 45.0 45.0 60 87 0.6
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Table 4 Cement mortar test ratio
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H&BIKAAMEGB AR C30 5 C50 REE . = T
:t ’ Ea% H'/‘D—'L%:_{ 5 ’ %%‘E!{:’J‘ CB/T 50080—2011 <<%Zﬁ G10 10 225 101.25 101.25 22.50 1 350 225
REEEFE A Y Re 5 vk ) I g IR EE LI G20 20 225 90.00 90.00 45.00 1350 225
FieHE GB/T 50081—2016 (MIREE+ S 2E P RE S ¥ 7 G30 30 225 78.75 78.75 67.50 1350 225
e N G40 40 225 67.50 67.50 90.00 1350 225
ARUE) MAYREE PR, MRPE SL/T 352—2020
%5 EETESL
Table 5 Mix proportion of concrete
N AR (kg/m®)
4P s
wEo kR 8 R W @ WA
C50 - FoO 0. 36 247.5 101. 25 101. 25 160 698 1092 7.65
C50 - F15 0.36 247.5 86. 10 86. 10 30.3 160 698 1 092 7.65
C50 - F30 0. 36 247.5 70. 90 70. 90 60.7 160 698 1092 7.65
C30 - FOO 0.45 220.0 90. 00 90. 00 180 801 1019 6. 80
C30 - F15 0.45 220.0 76. 50 76. 50 27.0 180 801 1019 6. 80
C30 - F30 0.45 220.0 63.00 63. 00 54.0 180 801 1019 6. 80
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Fig.1 Effect of granite powder on slurry fluidity
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Fig. 2 Effect of granite powder content on
mechanical properties of morta
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Fig.5 28 -day carbonation depth
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