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Optimizing the parameters of support for broken high-altitude roadways in mines
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Abstract; The secret to guaranteeing roadway stability is the logical choice of parameters that sustain the
roadway. Using the transportation roadway of a particular mine as the engineering model, examine the deformation
and failure status of the roadway based on the analysis of the rock mass structure in response to the issue of severe
deformation in high altitude breaking rock mass. The loose circular of the roadway was subjected to acoustic testing;
its thickness ranged from 1.2 to 1.4 m. The roadway support’s loose circle was categorized as a Class [ medium
loose circle. The aforementioned research served as the basis for the first estimation of the support parameters, which
were then optimized using numerical simulation tools. When spray concrete is used with a thickness of 100 mm and
an anchor mesh degree of 1. 2 mX 1. 2 m along with an anchor rod length of 1. 5 m,the combined support can satisfy
safety regulations. The study’s findings offer a theoretical foundation for the roadway’s support design in the mining
region as well as design and construction guidelines for related projects.
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Fig. 1 Shotcrete anchor mesh support
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Fig. 2 Steel support+round wood support
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Fig. 3 First plain spraying and then hanging net support
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Fig. 4 Advance anchor support
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Fig. 5 Schematic diagram of sound wave test
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Fig. 6 Schematic diagram of on-site testing(Unit: mm)
3.2 MEpENXER
XA 3 540.3 555.3 560.3 580 m HFEEZER
10 AR AT T I M 2 R L3R 1.



L]

Fo RS R S S AU

83

x1 FNSRFHENKER
Table 1 Test results of the loose circle at each measuring point
il i gl Pl R/ m
A AL B fL C I £L

3540 m B 26 ZR1 A 1 1.2 1.4 1.2
3540 m H L 26 ZRi0 A5 2 1.2 1.4 1.2
3540 m WP BE 20 £R 5 1 1.2 1.4 1.2
3540 m H1BE 20 LR A 2 1.2 1.4 1.2
3555 m Bt 20 ZR 22 T K 1.4 1.4 1.2
3555 m HH B 20 ZRA5 I A 1.4 1.4 1.2
3560 m W B 17—18 £k 2 [a] i & 1.4 1.4 1.2
3560 m H B 18 £k A 1.2 1.4 1.2
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PR T 3580 m HHBE 21 Zeill o5 2 B4R A A 3h 1
JEREA 1.6 m 2245 Ah A 29 AT AL i 44 2l el IS
BEAE 1.2~ 1.4 m, W E 9030 E S
R YRS R R L=0~0. 4 m i}, 4538 B
SRR NRN B T 2 M B E R L=0.4~
1.5 m B, 4518 B A 20 28 b s B I 2 2 a3l
RIS L=1.5~2.0 m B, 4538 B4 4028 KM
;Y L=2.0~3.0 m R RIShE VK Y
LRF3.0mBRMBIE VE, NERE. KIE
R AR E N BT X A T S PR o B o 2R
SRRV |1
3.3 ZHAR

X e Bl P LA 0 SCA AT 3R R Y A
i BP0 o e Al A R B S B A L R
FRARFE + WEGHR BE + 33 U7 5

S SRR AT A RO B L (4
AR E H B KR L1 AR L2 Z A
N 1.8 m AT HERE @ = /Q/kr Lm Hy 0.9 m, I
W Q R FF (B [ F7 . Lim 8 FF (08 80K BE
kR EA R r AR E BT AR Tl LY
ZOR L H AR A H/NT 14 mm; B2 5 BEAE $ AL 3
BB 4544 T 4 100 mm,

4 T RBALKEM AT

EEXT B AR AL B 3 540 mo v Bz i o B
EE LGN 2.4 mX 2.6 m B9 =0y 3L B
PATH 5800 B 45 & B 37 4 18 W7 18T A9 52 B i D0 » X6 4 1B
TN 2.4 mX 2.6 m 500 SO 280 S e sk
PR
4.1 HERR

H T A R M PSS LA R R L R i 2R

FEUA R KBS A INK Sy, 2
G328 i A TE AR TFHZ AP S B B T AR E 1

THE I /N BB RS 400 45 2R B
HTEEHEARM LR BT AT AR IE TR
IR $a i o AT A S 7 1 BR(E AR TR B ST AR 1 RSH
TE N . AR S i T AR R T X 2
B 2E R O B, ST = RO Sy BT A, 5 A
KXFEX E A 75 mX 75 m X 60 m, {18 J5 [ Bt
75 m, T B ARE J7 W B 75 m, 3 H 7 W60 m, 3
ERIAIETE 39 715 AN 41, 169 498 AN HIT, W4
A B A AN A I BRI B 7 B

B7 #HERR

Fig. 7 Numerical model
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Table 2 Macroscopic rock mass mechanical parameters of mineral rocks
v HEE/ LR EIEDA FPER R/ R/ WA/ VIR I
' (ge+cm %) 5 i /MPa MPa GPa MPa ) -

NING F2D) 2. 60 0.067 0. 030 10. 0 0.023 22. 144 0. 251
AYERNRK B & 2. 67 0.143 0. 054 17.0 0. 044 27.004 0.178
=9 2. 64 0. 064 0.028 12. 0 0.021 22.970 0. 227

w 2.74 0. 151 0. 064 19.5 0. 049 23.734 0.239

Bl (B 2.72 0.126 0.055 12.3 0.042 22.917 0.092
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Fig. 8 Distribution of the maximum principal stress on the roof and side walls
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