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Study on the Effect of Stone Powder on Rheological Properties of Cement Paste
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Abstract: Experimental studies were carried out on the influence of workability and setting time with the use of different lithology stone
powder in cement—based materials. The time—dependent rheological properties and thixotropy of cement paste with stone powder were
analyzed. The influence of methylene blue value (MB value) of stone powder on the workability of cement paste was also studied. The
results show that the fluidity of cement paste decreases with the increase of the MB value of stone powder, and the plastic viscosity and
yield stress of cement paste have a good linear correlation with the MB value of stone powder. The use of carbonate stone powders such as
limestone can shorten the setting time of cement paste, while the silicate stone powders such as granite can prolong the setting time of
cement paste.
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Table 1 Basic performance test results of cement

LR MR Asknstfa] ZRBEmtE] 3 d Biir 3 d BuiE 28 d Fidr 28 d Pk
/(m%/kg)  /min /min /MPa  /MPa  /MPa /MPa

361 126 243 4.2 25.5 7.7 46.5
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Table 2 MB value test results of stone powder

i kA a KA AKE Azxd BRE
MB i/ (ml/g) 1.6 2.1 0.8 0.5 1.0
FRUEFARE K/ %  28.8 29.3 28.8 28.8 29.5
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Table 3 Mix proportion of cement paste and test results

o A MB KR Ak Kk s, SMIF B
i Mk H /g /g /g K /% /mm
| i | 200 0 70 0.35 0.5 165
2 K% 0.8 160 40 70 0.35 0.5 177
3 HAzd 0.5 160 40 70 0.35 0.5 178
4 KA 1.0 160 40 70 0.35 0.5 145
5
6

WA al 6 160 40 70 0.35 0.5 140
WRAEb2.1 160 40 70  0.35 0.5 155
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Fig. 1 Variation of fluidity of stone powder cement paste over time
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Fig.2 Effect of lithology of stone powder on shear stress of slurry
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Fig. 3 Effect of MB value of stone powder on yield stress of slurry
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Fig.4 Effect of MB value of stone powder on plastic viscosity of slurry
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Table 4 Thixotropic ring area of cement paste with granite a
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Fig. 5 Variation of rheological properties of cement paste with granite
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