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Experimental study on red clay paste backfilling material and its physical characteristics

YU Weijian, WAN Xing, LIU Fangfang, WANG Zhi
(School of Resources, Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)
Abstract ; Backfilling mining is an important way to realize safe, green mining in mines. However, backfilling materials require a wide
range of sources, low cost, and must meet the backfilling effect. Therefore, many researchers and technicians have devoted a lot of energy
to research and develop new paste backfilling materials. Based on the engineering background of Guangxi’s Baise Zhoujing Coal Mining,
this paper considers replacing fly ash with laterite, which is convenient and low—cost, and mixes it with coal gangue and cementing materi-
als to make laterite paste backfilling materials. By measuring the slump, expansion and bleeding rate of red clay paste backfilling materials
with different proportions and different slurry concentrations, and using the RYL-600 shear rheometer to perform uniaxial compression
tests, the compressive strength and Modulus of elasticity, analysis of the strength characteristics of red clay paste backfilling materials,
and the influence of material ratio and slurry concentration on its performance. From the test data, it is found that compared with the tradi-
tional fly ash type backfilling material under the same conditions, the laterite type backfilling material has little difference in strength, and
the laterite type has the advantages of low cost, convenient material acquisition and no pollution to the environment. The dry material mass
fraction has the greatest impact on the strength of the backfilling, and the performance is optimal when it is 80% ;as the content of red clay
increases, the strength of the backfilling will decrease, the data shows that the mass ratio of laterite to cement meets the backfilling re-
quirements at 1 : 1, 1:2, 2 : 1, and the ratio of gangue : laterite : cement = 6 : 2 : 1, the backfilling material not only meets the re-
quirements of the paste backfilling process, but also reduces the backfilling cost.
Key words ; backfilling mining; red clay; paste backfilling material ; backfilling material strength characteristics
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Table 1 Composition of red soil particle size

B 0.05~ 0.15~ 0.3~
Fif2/mm  <0.05
0.15 0.30 1.0

JREMEU% 0.7 10.1 14.2 22.6 23.1 20.0
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Table 2 Physical properties of red soil

1.0~2.0 2.0~5.0

W/ PR/
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6.94 1.99 73.68 23.43 0.01
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Table 3 Test factors and levels
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Table 4 Backfilling material strength with different mass ratios
g %H)B? 7@@211 IS LR e LﬂFi’éﬁfﬁh BPE L/ MPa ‘i?f’é?%‘fi
B % Pt Lt SR/ MPa PR E/ MPa 4t/ MPa
3.1 1.99 15
1 76 1:1 3.2 1.81 1.88 18 16.16
33 1.87 16
4.1 2.55 28
2 78 1:1 4.2 2.87 2.69 25 26.95
4.3 2.65 28
6.1 3.74 35
3 80 1:1 6.2 3.45 3.58 33 34.99
6.3 3.56 38
9.1 4.79 36
4 82 1:1 9.2 4.52 4.69 26 30.55
9.3 4.76 29
1.1 1.59 18
5 76 1:2 1.2 1.50 1.55 13 15.91
1.3 1.56 17
2.1 2.54 22
6 78 1:2 2.2 2.55 2.53 24 22.82
2.3 2.51 23
7.1 2.98 33
7 80 1:2 7.2 3.01 3.35 29 31.72
7.3 4.05 33
8.1 4.52 39
8 82 1:2 8.2 4.57 4.53 42 63.27
8.3 4.51 109
5.1 2.04 14
9 76 2:1 5.2 2.08 2.08 13 13.14
5.3 2.13 13
11.1 4.24 30
10 78 2:1 11.2 4.20 4.26 37 32.20
11.3 4.33 31
12.1 6.64 172
11 80 2:1 12.2 6.53 6.42 189 163.55
12.3 6.10 130
10.1 7.47 168
12 82 2:1 10.2 7.28 7.84 184 219.16
10.3 8.77 306
13.1 8.96 205
13 80 K 13.2 8.68 9.25 148 219.98
13.3 10.11 307
14.1 1.26 27
14 80 #a+ 14.2 1.55 1.39 33 29.47
14.3 1.37 28
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Fig.6  Failure characteristics of uniaxial compression test block
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