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Abstract: In order to solve the disposal problem of waste stone powder (WSP) generated in the production of
manufactured sand, a new strategy was proposed to reuse it as a mineral admixture for concrete. The characteristics
of WSP and its influence on the compressive strength and pore structure of concrete were studied, and the carbon
emissions reduction benefits brought by the use of WSP were analyzed based on the life cycle assessment method.
The results show that although WSP has a higher methylene blue value than ground stone powder(GSP), it has
little influence on the flowability of the mortar. Compared to GSP and fly ash, WSP reduces the compressive strength
of low-strength grade concrete, but has a moderate influence on the compressive strength of high-strength grade
concrete. WSP as a mineral admixture can effectively reduce carbon emissions from concrete production, and the
total carbon emissions of concrete mixed with 20% WSP are reduced by nearly 20%.
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Table 1 Chemical compositions of C, limestone parent rock and FA

w/ %

Material CaO ALO, Sio,

MgO Fe,0, Na,0 SO, K,O IL

C 57.45 4.99 19.22
Limestone parent rock 64.78 0.09 0.16
FA 2.53 20. 28 44.90

1.42 5.82 0.72 4.29 0.81 3.56
1.35 0.08 0.27 0.04 33.10
1.03 13.41 1.74 1.67 2.26 7.21
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Fig.1 XRD pattern of limestone parent rock
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Fig.2 Gradation curves of of raw materials
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Table 2 Mix proportions of concretes

Mix proportion/kg

Specimen wep/ %6
C WSP GSP FA w MS CS

LO 340 0 0 0 160 931 969 0.99
LW 272 68 0 0 160 931 969 1.17
L.G 272 0 68 0 160 931 969 1.08
L_FA 272 0 0 68 160 931 969 0. 87

HO 450 0 0 0 162 901 937 1.37
H. W 360 90 0 0 162 901 937 1.31
H.G 360 0 90 0 162 901 937 1. 30
H_FA 360 0 0 90 162 901 937 1.13
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Table 3 GWP conversion factor of greenhouse gasesm
kg CO,-eq

Gas GWP20 GWP100 GWPS500
CO, 1 1 1

CH, 62 27 7

NO 275 296 156

N,O 275 310 256
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Fig.5 Compressive strength of concretes
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Fig. 6 Pore structure information of low-strength grade concretes for pile cap
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Fig.7 Pore structure information of high-strength grade concrete for cable tower
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Table 4 Carbon emissions per unit strength of concretes

Specimen LO
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