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Optimization analysis of layered materials of composite filling body beside

gob-side entry retaining
LIU Zhenzhi, LIU Ping, LUO Chang, GAO Fangling, HUANG Xinkang, CHEN Zhen
(School of Mining, Guizhou University, Guiyang 550025, China)

Abstract: Along the hollow stay lane roadside filling body is divided into letting pressure layer and compression layer, letting pressure
layer material should have the characteristics of large deformation, slow down the violent activities of the basic roof rock beam. The com-
pressive layer material should be characterised by high strength and rigidity, and effective control of the overlying rock beams should be
achieved after flexible letting pressure. Therefore, this paper analyzes the mechanical properties of different ratios of yield layer and com-
pressive layer materials, and analyzes the microstructure of the control group and optimization group of yield layer and compressive layer
by scanning electron microscope ( SEM ). Finally, the optimal ratio of yield layer and compressive layer is tested. The results of the study
showed that the optimum ratio of the material for letting the compaction layer was 1.5:1 for the water-cement ratio, 0.06% for the blowing
agent dosage and 0.2% for the fibre dosage. The compressive strength of the optimised group reached 8.84 MPa at 28 d. Strain at different
ages was 1.8 to 2.6 times higher in the optimised group than in the control group. The compressive layer material ratio of 40% fine gangue
rate, slurry mass concentration of 78%, cement dosage of 20% is optimal, the average compressive strength of 13.21 MPa, tensile strength
of 0.97 MPa, modulus of elasticity of 0.75 GPa, the angle of internal friction of 26°, cohesion of 2.85 MPa. The filler at this ratio showed a
gradual increase in strength with the increase in cement dosage in the later stages. When the yield layer accounts for 109%—20% of the com-
posite specimen, it has good yield capacity and certain key bearing capacity. The research results provide a reference for the material ratio

of roadside filling body in gob-side entry retaining.
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Fig.1 Composite filling body pressure structure diagram
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Table 1 Orthogonal test results

¥ KK Bk LeX, FAHB X/ % R AEE X % PULESRE Y, /MPa FZRKAR Y,/ %
1 1.00 0.03 0.20 14.18 5.54
2 1.00 0.06 0.60 13.75 7.91
3 1.00 0.09 0.40 13.63 8.34
4 1.25 0.03 0.60 12.92 5.99
5 1.25 0.06 0.40 12.38 9.71
6 1.25 0.09 0.20 10.41 9.80
7 1.50 0.03 0.40 9.08 9.10
8 1.50 0.06 0.20 8.97 10.31
9 1.50 0.09 0.60 7.64 11.71
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Table 2 Uniaxial compressive strength of main control

factors range analysis

HH X X, X
K, 40.04 38.28 34.13
K, 35.31 35.09 37.34
K; 28.79 31.37 33.27
K 13.55 12.76 11.38
K> 11.77 11.70 12.45
K3 9.60 10.46 11.09
R 3.95 230 1.36
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Table 3 Range analysis of main controlling factors of

expansion rate

WiH X X, X
K, 21.79 20.63 27.65
K, 25.5 29.93 27.15
K, 33.12 29.85 25.61
X 7.26 6.88 9.22
X, 8.50 9.98 9.05
X3 11.04 9.95 8.54
R 3.78 3.10 0.68
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Fig.2 Uniaxial compressive stress-strain curve and secant modulus fitting curve at different ages
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Table 4 Mechanical test results of control group and optimization group
Wi/d 2157 W {3 J2/MPa WA 25 /1072 HPERTE/GPa Fh® J1/MPa PEESE /() HUhIsH BE/MPa
X HRZH 4.57 1.60 0.62 — — —
’ Ptk 3.49 4.17 0.19 — — —
payiist::| 6.44 2.05 0.65 — — —
’ gt 5.79 4.03 0.40 — — —
popiiil 12.94 2.16 0.77 1.50 17 1.3
2 Ptk 8.84 3.86 0.48 1.05 15 1.6
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Fig.3 Comparison between control group and optimized group

after compression failure
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Fig.5 Specimen energy spectrum surface scan and element distribution pattern of optimization group
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Fig.6 Microscopic morphology of control group specimens
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