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Mechanical model and fracturing characteristics of multi-area
supporting roof in fully mechanized mining working face

NING Jing"*,XU Gang’ ,ZHANG Chunhui*” ,SUN Minglei’

(1. School of Resource and Safety Engineering ,China Unwversity of Mining and Technology ( Beijing) ,Beijing 100083, China; 2. CCTEG Financial Leasing
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of Civil Engineering ,Hebei University of Science and Technology ,Shijiazhuang 050018 , China; 5. School of Mechanics and Engineering , Liaoning Technical
Unaversity , Fuxin 123000, China)

Abstract ; The excavation thickness and width of fully mechanized mining working face are large,and the roof failure
conditions and influencing factors are complex. To research the fracturing characteristics of the roof in fully mechanized
mining working face ,the main roof was taken as the unite width plate supported by the four areas including the intact

rock , hydraulic support, goaf and filling body formed by collapsed roof. Then the mechanical model of multi-area sup-
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porting roof in fully mechanized mining working face was set up,and the corresponding finite element program was de-
veloped. The loads and periodic caving pace of main roof were deduced by the model combined with the dichotomy.
The model in this paper was employed to investigate the distribution of the moment and shear force in fully mechanized
caving working face of Cuimu coal mine. The conditions, influencing factors and laws of fracturing in front of coal wall,
at the coal wall or in goaf were analyzed and researched. The results show that the maximum moment of multi-area sup-
porting main roof happens in front of coal wall. If the tension failure of main roof happens in front of coal wall, the
boundary condition of main roof is changed. Redistribution of the moment of main roof makes the maximum moment
appear at coal wall,and the tension failure maybe happen. Otherwise , with the workface advancing,the maximum mo-
ment of main roof increases. The position of the maximum moment offsets to goaf, and the main roof will fracture in
goaf. The maximum moment position of main roof is influenced by the support stiffness, tension strength and thickness
of main roof. With the increase of support stiffness , tension strength and thickness of main roof , the position of the max-
imum moment offsets to goaf, which will easily lead to fracture in goaf. The maximum shear force position of main roof
is influenced by the support stiffness, periodic caving pace and thickness of main roof. With the increase of support
stiffness , periodic caving pace and thickness of main roof , the position offsets to goaf,which will easily lead to fracture
in goaf.

Key words : multi-area supporting roof; fully mechanized mining working face ; fracturing position ; hydraulic support
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Fig. 2 Mechanical model of main roof supported by multi area
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Table 1 Pressure frame of 302 working face

5 FE4H TARTA & FEAG
1 2013-05-18 219 JE4E 17 41
2 2013-05-31 228 A SIS
3 2013-06-18 232 CRINEVIDN
4 2013-10-20 422 FE4E 94 41
5 2014-01-09 586 JEZ4E 21 4
6 2014-01-24 595 R4 87 41

&2 302 TEEEZRANIGHEESIEMELL
Table 2 ResistIVity and resistivity ratio of 302 working

face

4 WESE 556 WEZR

RS e, MBIN/ MR, Bl
kN h! kN h™!
19 8 229 0.09 7 368 1.64
26 8 841 1.18 7 209 0. 69
33 5 804 0.19 8 853 1.69
54 7 414 0.22 4149 0.79
68 6 937 0. 34 — —
89 6 450 0.57 — —
i 7279 0.43 6 895 1.20

M2.3 F12.4 50yt R IR 23
ZAR G 40 MPa/m B FEASTH 2 YK K7 2440 B 7
AZIX, SRIMT,302 TAR ZYF10500/21/38 B 3Z
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1E 303 T AE T JF R i), R H ZF15000/21/38
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ik S Y i 384 BH S R0 34 BH LG, 3 BH & 0 BH LT3
fH3 5% 1 831 kN #10.09 h™", 5 302 T./F 4
H (€ 2) , HpH i 534 P LA W 3 RRAIR, LA R
BGCE KA XS AR SO S5 R AR

F3 303 TEEGREEESIEMAELE

Table 3 Resistivity and resistivity ratio of 303 working face

XS HERH /KN HERH /R
19 783 0.04
31 2 380 0.16
43 2472 0.14
55 1 688 0. 07
73 2013 0. 09
85 1821 0. 07
103 1 658 0.05
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