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Table 1 Physical and mechanical properties

A5k 44 43 K0 45 4y, )@

of rocks and orebody

Rock/ ore body

Physicomechanical Henging Ore

PropErties wall body Footwall
Compressive
strength/ M Pa 77. 10 139. 1 67. 87
T ensile
strength/ M Pa 3.26 11. 4 4.26
Cohesion
/MPa 17.7 30. 1 16.4
Angle of
internal friction/ (°) 39.7 49.6 35.3
Elastic
modulus/ GPa 21.34  45.22 22.17
Poissqn S 0.310 0. 349 0. 308
ratio
Longitudinal wave 5108 680 178
velocity/ (m*s™ ')
Bulk specific 26. 8 1.2 28 4

gravity/ (kN*m™ )
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Table 2 M easured results of in-situ stress

M easuring points

Physicomechanical

properties 1 5 3 4

Depth/ m 560 560 830 830
0;/ M pa 26.08 22.44 32.75 34.33
0,/ M Pa 9.92 12.91 12.23 16. 47
03/ M Pa 9.72 10. 99 8.69 13. 84
a/ (%) 6.13 3.08 2.25 6.37
a/ (%) 5.22 83.56 25.81 44. 39
as/ (%) 81.81 -5.68 -64.08 -44.9
B/ (%) 241.2 53. 81 48. 31 248. 4
By/ (%) 150. 6 1722 317.2 152..1
Bs/ (%) 20. 47 143.5 323.0 164. 8
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Mining sequences used in simulation

Fig. 1
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Table 3 Iirsitu stress components
used in simulation

Elevation - 460 m - 730m
0,/ MPa 12. 54 16.76
0,/ MPa 11. 41 12. 39
0,/ M Pa 22.10 30.01
T,/ MPa - 0.1968 - 0.6055
T./MPa - 0.5765 - 0.6407
T,/ MPa — 4. 818 - 6.661
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Fig. 2 Schematic illustration of

stress severity
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Fig. 3 Tensile stress contour lines of the

vertical pillar at — 445 m level
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Fig. 4 Distribution of fractured zone

in the inclined direction

section of the vertical pillar
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Fig. 5 Distribution of fractured zones
in the rocks around mined

excavation caverns
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SUPPORT METHODS OF MINED
CAVERNS FOR DATUANSHAN DEPOSIT
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ABSTRACT The stability of rock around mined caverns and safety pillar was analyzed with the measurement of in-situ
stresses and laboratory tests of mechanical properties of rocks as well as 3D FEM simulation of the whole course of mining
based on rock mechanics principle. It was clarified that vertical safety pillar would become unstable when its width is less
than 27. 5m and enlarging the width of the pillar can not improve the stability of hanging wall and footwall significantly.
A rational support method was proposed based on the simulation results. The conclusions have been adopted by mining de-

sign and production of the deposit.
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