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Fig.1 Schematic diagram of test area
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Fig.3 Preliminary deconstruction of structure in tunnel roof
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Block number Appin/m? Fixed area/m’ Block number  Ap/m*  Fixed area/m?

failure state failure state
12 0.598625 0.49 Destroyed 158 0.071774 0.02 Destroyed
13 0.071617 0.02 Destroyed 159 0.071436 0.02 Destroyed
14 0.071909 0.03 Destroyed 160 0.07161 0.02 Destroyed
15 0.069792 0.07 Not Destroyed 161 0.071558 0.02 Destroyed
16 0.071824 0.03 Destroyed 162 0.07181 0.03 Destroyed
17 0.071648 0.04 Destroyed 163 0.071667 0.02 Destroyed
18 0.071782 0.04 Destroyed 165 0.071619 0.01 Destroyed
19 0.054752 0.05 Destroyed 169 0.048846 0.05 Not Destroyed
20 0.071817 0.03 Destroyed 170 0.071616 0.08 Not Destroyed
21 0.071655 0.04 Destroyed 171 0.071442 0.01 Destroyed
22 0.071716 0.02 Destroyed 172 0.034384 0.09 Not Destroyed
23 0.071606 0.04 Destroyed 173 0.039228 0.25 Not Destroyed
24 0.070414 0.11 Not Destroyed 174 0.043019 0.22 Not Destroyed
25 0.073066 0.17 Not Destroyed 175 0.046268 0.16 Not Destroyed
26 0.059078 0.16 Not Destroyed 176 0.049633 0.15 Not Destroyed
27 0.067564 0.05 Destroyed 177 0.045559 0.03 Destroyed
28 0.065384 0.02 Destroyed 178 0.058415 0.06 Not Destroyed
29 0.071807 0.01 Destroyed 179 0.071246 0.01 Destroyed
33 0.069867 0.1 Not Destroyed 158 0.071774 0.02 Destroyed
143 0.071736 0.02 Destroyed
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Table 2 Model fractured parameter of test area

) Inner
Structure Normal Shear Cohesion/
) ) friction
plane  stiffness/MPa stiffness/MPa  MPa
angel/(°)

Bedding 2000 800 0.2 30

Joint 2000 800 0.2 30

Fault 1800 800 0.05 30

®3RMRMIN S A S HE

Table 3 Mechanical parameter of fictitious joint plane

Normal Shear Inner Tensile
Cohesion/
stiffness/ stiffness/ friction  strength/
MPa
MPa MPa angel/(°) MPa
2.875X10° 1.150%10° 2.5 30 2.1
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Fig. 6 Displacement contours of tunnel roof: (a) First step; (b) Second step; (c) Third step; (d) Forth step
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Fig. 7 Numerical simulation results of danger zone
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Deconstruction method and numerical simulation method of
determination of tunnel roof’s dangerous area in
caving stoping process

CHEN Qing-fa', NIU Wen-jing', ZHENG Wen-shi', LIU Jun-guang', LIU Yan-zhong?, YIN Ting-chang'

(1. College of Resources and Metallurgy, Guangxi University, Nanning 530004, China;
2. School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The test area was selected in caving mining area of No. 92 ore body’s fracture ore rock at Tongkeng Minewas.
The concrete connotation of the deconstruction method and numerical simulation method of determination of tunnel
roof’s dangerous area in caving stoping process were described. The comparative analysis of calculation results and
differences between these two methods was carried out. The results show that, firstly, the deconstruction method can
accurately deconstruct the possible bulking forms and concrete occurrence positions of dangerous structural bodies.
However, the number of dangerous structural bodies and the distribution range of dangerous area established by this
method from aspects of vector are slightly smaller than real situation, and the results of roadway stability are slightly
higher. Secondly, the numerical simulation method considers the influence of unloading and blasting action, so that it can
more accurately analyze the roof subsidence and unstable states of structural bodies in stoping process. Nonetheless, it
applies the virtual fracture surface to control the development range of structural planes, resulting in that the number of
established dangerous structural bodies is excessive and the roadway stability is slightly lower than engineering practice.
Thirdly, the deconstruction method should occupy dominant position, aided by the numerical simulation method, to
comprehensively determine the dangerous area of roadway roof in engineering applications.

Key words: roadway roof; dangerous area; deconstruction method; numerical simulation method; caving mining method
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