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Table 1 Chemical composition of tailings and portland cement
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Table 2 Test plan
Testing Testing Mass Cement- . Curing Curing
. . . Sample condition .
group  No. concentration/% tailings ratio age/d  temperature/C
. Testing block,
. ® 65,70, 75 1:4,1:6,1:10 . 7,14, 28 5
First purified pulp
TOU| Testing block,
Sroup @ 65,70, 75 1:4,1:6,1:10 . g 7,14, 28 20
purified pulp
Second 3 70 1:4 Adding Na,CO,, testing block, purified pulp 7, 14, 28
group @ 70 1:4 Adding NaOH, testing block, purified pulp 7, 14, 28 5
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Table 3 Uniaxial compressive strength of filling body test blocks under different conditions

Cement- Mass Strength(7 d)/MPa Strength(14 d)/MPa Strength(28 d)/MPa
tailings ratio concentration/% 20 C 5C 20 C 5C 20 C 5C
65 1.20 0.41 1.43 1.17 1.68 1.50

1:4 70 1.41 0.53 1.85 1.59 1.85 1.65
75 2.09 0.62 2.49 1.4 2.71 2.55

65 0.64 0 0.7 0.51 0.84 0.81

1:6 70 0.91 0.26 0.94 0.73 1.02 0.75
75 1.18 0.52 1.32 0.72 1.61 1.15

65 0.31 0 0.33 0 0.37 0.29

1:10 70 0.40 0.25 0.44 0.35 0.47 0.44
75 0.53 0.28 0.53 0.44 0.62 0.50
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Fig. 3  Strength evolution of cemented filling body test
blocks with different admixtures

Table 4 Correlation coefficients between sub-factors and maternal factors

Subsequence Correlation coefficient

0.557 0.602 0.6407 0.618 0.752 0.960 0.670 0.823 0.846

(j=:1—j27) 0.975 0.670 0.7803 0.950 0.856 0.864 0.670 0.906 0.996
0.718 0.641 0.3908 0.796 0.840 0.612 0.854 0.996 0.963

0.785 0.835 0.8655 0.578 0.668 0.790 0.578 0.663 0.652

- "2 0.647 0.512 0.5928 0.860 1.000 0.958 0.578 0.715 0.738
(=1=27) 0.523 0.49 0.3374 0.873 0.978 0.710 0.710 0.770 0.776
0.908 0.8102 0.750 0.752 0.960 0.818 0.752 0.950 0.981

02:3_1'27) 0.624 0.4833 0.538 0.904 0.898 0.907 0.598 0.779 0.845
0.779 0.6891 0.408 0.686 0.656 0.926 0.491 0.535 0.555
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admixture; (c) At 5 'C with Na,CO;; (d) At 5 C with NaOH
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Fig. 6 SEM image of filling body without admixture
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Fig. 9 Consolidation process of CTB at low temperature:
(a) Curing age of 0-7 d; (b) Curing age of 7-14 d;
(c) Curing age of 14-28 d
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Experimental study on consolidation characteristics of
tailings cemented backfill in alpine regions

WANG Bing-wen', GAN Su', DONG Ping-bo', WANG Rui-zhong', LI Qian-long', GAO Li-jing?

(1. School of Energy and Mining Engineering, China University of Mining and Technology (Beijing),
Beijing 100083, China;
2. Huaneng Coal Technology Research Co., Ltd., Beijing 100070, China)

Abstract: The introduction of filling technology into alpine regions can effectively reduce mining damage to the
environment. Aiming at the lack of research on the mechanical properties and consolidation mechanism of the
tailings cemented backfill at low temperature, the experiments of uniaxial compression, XRD analysis, thermal
analysis and SEM observation were carried out to study the filling body specimens under curing at 5 'C, the
strength evolution law and consolidation mechanism of cemented filling body in low temperature environment
were analyzed and discussed from characterization and quantification. The results show that low temperature has a
greater impact on the early strength of tailings cemented filling body, among which the main factors are in
descending order: cement-tailings ratio, curing age, mass concentration. The main diffraction characteristic peaks
of AFt and CSH of cement paste at low temperature are lower than those at room temperature. There is no main
diffraction characteristic peak of AFt for cement paste without admixtures at 7 d age, the diffraction characteristic
main peak of AFt for cement paste with admixtures at 7 d age appears, which is conducive to the improvement of
the early strength of the filling body. At low temperature, the TG-DSC and DTG curves of cement paste with or
without admixtures are similar, with 5 endothermic peaks and 4 weight loss peaks. At 7 d age, the TG curve of
cement paste with admixtures is below the TG curve of cement paste without admixtures. The weight loss peaks of
cement paste with admixtures are also greater than those of the cement paste without admixtures, which is
conducive to the early generation of more hydration products in the filling body. In a low temperature
environment, the additions of Na,CO, and NaOH can significantly increase the early strength of the filling body,
but it is not conducive to the mid-to-late strength growth.

Key words: cemented filling body; alpine regions; consolidation; hydration product; admixture
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