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Fig.1 Common thixotropic ring morphology
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Table 1 Experimental scheme of shear thixotropy of filling
slurry

Serial number Cement-sand ratio Concentration
1 1:4 60%
2 1:4 62%
3 1:4 64%
4 1:6 60%
5 1:6 62%
6 1:6 64%
7 1:8 60%
8 1:8 62%
9 1:8 64%
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Fig. 7 Relationship between apparent viscosity and time
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Table 2 Relevant data in shear experiments
Concentration/% Cemrzl;t:and oPa wPas)  plkgm?)  dgum 7 :1“1"/ (;;1;*,/1) A
60 1/4 85.1 1.7 1607.1 13.8 100.0 1885.8 6161.6
62 1/4 168.7 2.7 1641.4 13.8 100.0 2833.2 9063.7
64 1/4 203.5 2.8 1675.6 13.8 100.0 8072.0 25296.0
60 1/6 75.8 1.9 1604.9 14.1 100.0 880.4 2759.3
62 1/6 152.6 2.8 1636.9 14.1 100.0 1494.1 4591.1
64 1/6 196.5 38 1671.3 14.1 100.0 5050.2 15199.0
60 1/8 67.0 1.6 1600.0 14.3 100.0 714.3 2183.2
62 1/8 137.3 2.5 1631.6 14.3 100.0 1137.5 3409.3
64 1/8 173.3 3.0 1667.8 14.3 100.0 4713.7 13821.2
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Experiment of shear thixotropy of cemented tailings filling slurry and
its prediction model based on dimensional analysis

ZHANG You-zhi', GAN De-qing', CHEN Xun?, XUE Zhen-lin', REN Wei-cheng'

(1. College of Mining Engineering, North China University of Science and Technology, Tangshan 063210, China;
2.School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The thixotropic behavior of filling slurry with different concentration and cement-sand ratio was studied by
paddle rheometer. The thixotropy prediction model based on dimensional analysis was proposed. The results show that
the thixotropic morphologies of slurry with different concentration are different, and the shear stress of slurry with high
concentration is more fluctuating. The thixotropy is positively correlated with concentration and cement-sand ratio, and
the cement can induce thixotropy more than tailings. During the shear process, the apparent viscosity first decreases
rapidly, then maintains stable, and finally rises sharply, but the final value is less than the initial value. The shear stress of
the slurry with mass concentration of 64% presents an irregular “U” shape before the turning point while the other groups,
however, are basically symmetric around the turning point. The experiments are designed to verify the prediction model,
and the results show that the average error rate is 6.2%, with good adaptability.

Key words: filling slurry; shear; thixotropic behavior; dimensional; prediction model
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