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Study on the Influence of Mineral Admixtures on the Performance of Manufactured Sand Concrete
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Abstract: To enhance the performance and promote the application of manufactured sand concrete, this study employed single
and composite incorporation of fly ash and steel slag powder to investigate the effects of admixture content on the slump,
compressive strength, and splitting tensile strength of manufactured sand concrete, as well as the microstructural mechanism of
the optimal mixture proportion. The results indicate that when fly ash or steel slag powder was incorporated individually, the
slump of manufactured sand concrete initially increased and then decreased with increasing admixture content. The early — age
(3, 7 d) compressive strength of manufactured sand concrete gradually decreased with higher fly ash content, while it first
increased and then decreased with increasing steel slag powder content. The optimal compressive and splitting tensile strengths
were achieved at single incorporation rates of 5% for fly ash and 10% for steel slag powder, respectively. Under composite
incorporation, the 28 d compressive and splitting tensile strengths of the optimized manufactured sand concrete reached 62. 4 and
2.0 MPa, representing improvements of 11. 2% and 5.3% , respectively, compared to the reference group. The incorporation
of an appropriate amount of steel slag powder or fly ash alone effectively refined the microstructure of manufactured sand
concrete, enhancing its compactness and mechanical properties. When both were used together, their optimizing effects

synergized , further improving the performance of manufactured sand concrete. This research provides a theoretical foundation for
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the engineering application of manufactured sand concrete.
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Table 1 Main chemical composition of raw materials

¥ Si0, ALO,  Ca0 Fe,0, SO,  P,0; K,0

KU 3.96 5.15 61.71 4.46 3.96 4.46 1.19
WK 40.79  36.75 2.23 3.23 1. 40 0.34 0.93
Wik 21.61 8.88 29.85 22.97 0.70 0.57 —

1.2 XIfEa ik
DIALHIR AR R SRS, Ry B . AT 4 5 A
SrKJEHI AR EE il iE, Hi A &2, Hrp, JZ
FEUELHIR B TR B 9l €50, F5| F10. F20 433
FRBIRB R N 5% . 10% . 20% , G5, G10, G20
IR WIE B RN 5% . 10% , 20% , F3GT |
®2 HBEAL

Table 2 Test mix ratio

L JEAPRIE L (kg/m®) WK
G5 KIE MR WER B AF K /%
JZ 432 855 1 002 160 2
F5 410.4 21.6 855 1 002 160 2
F10 388.8 43.2 855 1 002 160 2
F20 345.6 86.4 855 1 002 160 2
G5 410.4 21.6 855 1 002 160 2
G10 388.8 43.2 855 1 002 160 2
G20 345.6 86. 4 855 1 002 160 2
F3G7 345.6 21.6 64.8 832 1017 170 2
FSG5 345.6 43.2 43.2 832 1017 170 2
F7G3 345.6 64.8 21.6 832 1017 170 2
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Fig.1 Influence of admixture on slump of concrete
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Fig.2 Influence of single mixing of fly ash on strength of concrete
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Fig.3 Influence of single mixing of steel slag powder
on strength of concrete
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Fig. 4 Influence of fly ash and steel slag compressive
strength of concrete
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Fig.5 Microscopic morphology
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