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Characteristics of mechanical response of surrounding rocks in
deep hole pillarless retreating mining at deep stope
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Abstract A three—dimensional numerical analysis model was developed using the complex geological modeling techniques, Surpac
and FLAC™. The initial geo—stress field was obtained by using multiple linear regression method, and the distribution law of in—situ
geo—stress field around the stope was obtained by geometric cross—scale model-building technology. On the basis of that, the
characteristics of mechanical response of surrounding rocks in deep hole pillarless retreating mining at deep stope were studied. The
results showed that: 1) The maximum tensile stress of 0.40 MPa and the maximum horizontal displacement of 28.2 mm were observed
at south side of the stope near the Y—central axis. The maximum vertical stress of surrounding rocks was found to be significant at
stope roof near the Y—central axis with the maximum value of 27.43 mm. Plastic failure occurred in these corresponding regions. 2)
Field monitoring and security measures need to be strengthened near the Y—central axis. The hole net parameter needs to be adjusted
in eastward lateral caving due to accumulated damage of blasting. In the south side of the stope, it is necessary to increase presplit
holes and reduce single hole explosive load and the initiation dose of each segment to prevent the overbreak of the pillar to affect the
stability of the entire extent.
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Fig. 1 Schematic diagram of the mining method
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Table 1 Mechanical parameters of the rocks
e e FRPURRREE,  CHRBURRE, AR - N/ — ij%ﬁi%ﬁ/
MPa MPa GPa (®) (grcm™)

Dad* 6.58 0.472 12.40 0.5200 38.42 0.22 2.77
YR (R 10.51 1.279 17.40 1.0070 37.14 0.25 3.46
Bk 9.69 1.195 15.67 0.7760 37.67 0.22 4.59
D.d" 3.74 0.389 9.18 0.4490 37.58 0.23 272
Dst' 2.91 0.524 9.18 0.3840 37.89 0.25 2.70
Dit" 2.71 0.475 9.18 0.4720 3891 0.25 2.72
A 0.265 0.141 6.14 0.0047 34.41 0.21 1.72
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Table 2 Coordinates of the measuring points and exact location
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Table 3 Calculation results for stress component of the FHZ e RIR 5B 5 A T I InEH T RN
measuring points o, =L+ iLitf}p )

&4 o/MPa o /MPa o/MPa 7,/MPa 7./MPa 7./MPa A, p=1.2.3, S TS5 5 Lo #E 5L j=1,2, -+, 6, X

-650 m-1" -21.41 -26.38 -21.13 5.04 2.63 8.28
-650 m—2" -22.54 -27.72 -20.36 6.78 9.19 3.13

-550 m-3* -17.87 -20.41 -18.79 7.71 393 9.17
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Fig. 2 3D numerical analysis model
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Table 4 Inversion values of the measuring points
o,/ o,/ o,/ T,/ 7./ 7./
5iH v ) . , .
MPa MPa MPa MPa MPa  MPa
FE{E1 -22.55 -28.96 -2099 824 294 884
m{E2 -22.58 -27.86 -1888 520  3.70 7.59
EE{E3  -15.75 -20.54 -2020 7.90 252 943

iz JH SPSS B At 4 14k M [ R 20 e A5 2100 DX bz g (5] 15
R E RB (Lo, L1, Lo, Ls, Li, Ls, L) 3 (5.702,1.238,1.251,
0.932,0.995,0.500,0.783) , Al #& J5 I FL A R R 98.7% , 1t
A A ] LS R TR A B 98.7% AR Ak, T 2K e e v F A
X R AR PAE 0.000 /N T 52 35 B 0.050, PRt o 4 s it , 1t
Y AR R R AR e 2 () A7 B e R . SRR 7. HE
FPAERT B2 0.050, UL HAN R AR /e SR TP C R
ANBH G o IR I i B AR A B 4 bV T 3 2 B An ] 3
FIiR o 34 PR T s s 3 11U S A



—t

TS 2015,33(1)

www.kjdb.org

B NS =
HEJi/Pa
-2.3880e+07
—2.3000e+07
:21000M7

B3 XA IH
Fig. 3 Initial stress field of the mining area
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Fig. 4 Reconstruction of 3D numerical analysis model
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Fig. 5 Initial stress field of the reconstruction model
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Table 5 Coordinates and inversion values of the measuring points in the reconstruction model
il S o, /MPa o, /MPa o./MPa 7, IMPa 7,./MPa 7., /MPa
W x y z ' ) '
4 8562 2704 -525 -16.50 -18.89 -16.83 5.04 3.87 7.24
5 8520 2700 =510 -15.14 -16.49 -13.69 7.35 4.64 9.00
6 8482 2708 -540 -17.07 -20.00 -16.89 5.71 4.45 9.17
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Fig. 6 Distribution of principal stress
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Fig. 7 Contour map of vertical displacement

FH P 8 R, R [ D JI A il 7 Y BT A BV E IR
7 A BB DX ph TRAZ I 7 2 Y e el 20T 32 30 0 ) 8%
R L [FAE PR A5 2R o SR X0 43 A B A R 7 1 5 9B 1 IX
PRBUE AL, AR S BB PE XA R I P Sk R . e T 45 2R
IR T 52 B AR AR A0 B, b SR A S P I
I PRITRTAE R AR S A 1] fi ™ b, B3 R B AL I S50 R e
5 1 3 DX I B I FURAL s/ AL 2 e R Bk Bk 24
i, B IR OB IZE A, SR A RS E o

BHTE
BHZE
LK

E8 EHXHNTH
Fig. 8 Plastic zone distribution
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