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Stability Evaluation of Roadway During Collaborative Mining Period of
Three Middle Sections in Deep Section of Jinchuan No.2 Mining Area
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Abstract: Aiming at the problem of roadway stability during the collaborative mining of three middle sections of Jinchuan No.2
mining area, the maximum principal stress, roadway convergence rate, rock body integrity (K,), rock quality (RQD), and
support effectiveness were selected as evaluation indexes. Based on the combined weighting-boundary cloud modeling
algorithm, the stability of the roadways during the collaborative mining of three middle sections in deep section was
comprehensively evaluated and predicted, then compared with on-site working conditions. The results indicate that the stability
grades of the roadways in the 1 018 m, 934 m, and 814 m sublevels across different mining phases primarily fall within grades
II to Il » but there are differences in the stability of the main roadways in each middle section. In current mining stage, the
stability of the roadway in the 1 018 m sublevel is superior to that in the 934 m and 814 m sublevels, with the western and
eastern areas of the 1 018 m sublevel exhibiting better stability than the central area. Conversely, the central and eastern areas
of the 934 m and 814 m sublevels show greater stability than the western area. In the later stages of mining. the stability of the
main roadway in each middle section gradually shifts from more stable to generally stable, resulting in a decrease in stability.
The evaluation results align with the actual project, providing a reference for roadway support in the late stages of the
collaborative mining of the three middle sections in Jinchuan No.2 mining area.

Key words: Jinchuan No.2 Mine, Collaborative mining of three middle sections, Roadway stability evaluation, Cloud modeling.
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Fig.1 Three periods for synergistic mining of three levels
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Table 1 Classification of roadway stability
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Table 2 Classification criteria of roadway stability
A FRE Tk 4 AR it
A 1% 2% % IV 2% Ve
K FEN S(X1)/MPa 0~10 10~20 20~30 30~40 =40
U SOE R (X ) /(mm/d) 0~0.2 0.2~0.3 0.3~0.5 0.5~0.7 >0.7
AR SR K (X ) 0.75~1 0.55~0.75 0.30~0.55 0.15~0.35 0~0.15
AR RQD (X ) /% 90~100 75~90 50~75 25~50 0~25
I YRR (X 5) 90~100 75~90 60~75 40~60 0~140
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Table 3 Physical and mechanical parameters of

materials for numerical simulation

g JHE i WE iR P
%‘%lj B/ amste /0 M/ wE/ WRE/
GPa MPa (&) MPa MPa

A 15.25 0.18  2.875  37.00  26.0 0.700
KRHEE  16.00  0.22 1.848  39.62 39.0 1.100

17 )2 3.60 0.25 0.240  35.00 7.2 0.090
WH  14.25 0.30 1.800  38.40 18.0 0.685
FHL ik 7.28 0.21 0.760  36.60 6.8 0.600
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Fig.3 Comparison between numerical simulation
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Fig.4 Comparison between monitoring values and numerical

simulation results of roadway convergence rate
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Table 4 Simulation results of maximum principal stress and convergence rate of sublevel roadways at 1 018 m, 934 m and 814 m

B - % K E W 1/ MPa AW SGE R/ (mm/ D
= ‘ BUAT TR B B TF R 5 BT IF R B IF R J5 B
1018 m 4rB TREBIX IR (Fe, T 11 £D 20~27.5 20~27.5 0.43~0.56 0.43~0.47
R X CT LIV LV 4D 12.5~22.5 17.5~22.5 0.42~0.57 0.45~0.47
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PSRRI LD 15225 20926 0d3~057 047060
934 m 4B AR VI #D 20~22 27.5~36 0.55~0.58 0.46~0.60
R XTIV LV D 22.5 27.5 0.42~0.55 0.45~0.48
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, WRBO W) 225 26785 0A3TOST 046057
814 m 4Bt ZREBIXIRC0, 1 #) 22.5~26 27.5~30 0.44~0.56 0.51~0.54
X I CTT 2 22.5 27.5 0.47~0.48 0.52~0.54
PO X I LIV D 25 35~36 0.45~0.49 0.49~0.53
32 EhEEH EERESZIHYUR x6 BETHHREERTES
I Bk TR p R S AP B N A TR R IR Table 6 Degree of deformation and damage
E%E&E,Wiﬁﬁﬁﬂ ‘jj 0.5 E"J*REUOJ ,ﬁ?}%%“l:ﬂ of the roadway and its ratings
XA S 2 BRI S bR o, il 43 R ) S 4 28 A A AR 2 WA I
. . Y N BB AR T ™ A RS MR T R BRI 0~20
BB IR B W PE e, 0l DL 5 Ak 6.,
R RTRR MW, SRR 5 MR S R AT AT R S % 2 R 20~40
x5 BEIPEBRITESS A R ALTE AR IR 2 WK 2 SR i v 10~60
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Table 7 Values of stability evaluation indicators of sulevel roadway

53 B i & HW (XD HEWFER XD/ % KRR (X5)
1018 m 4y Bt REX I (Fe, T 4D 0.50~0.59 80~85 82~95
PR LIV LV 4D 0.55~0.57 80~85 85~90
PH S X 38k (VDL VT VT4 0.50~0.58 80~85 80~90
""""" 934 m 4B AMKMCI.I# 0 048~0.66  83~8  88~9%0
T XTIV LV ) 0.55~0.57 80~85 80~88
VORI H VD 0.50~0.58 81~88 70~85
""""" s14m/bB  AREKMoO.I4&  050~056  80~8  80~8
PR I CTT D 0.55~0.57 85 85~90
PR X R I IV 0.50~0.58 80~85 80~90
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Table 8 Numerical characterization of cloud models
Mb; Bl SR
I b 1% 2% 2% IV % V2%
X (5,1.67,0.01) (15,1.67,0.01) (25,1.67,0.01) (35,1.67,0.01) (40,6.67,0.01)
X, (0.11,0.030,0.01) (0.25,0.017,0.01) (0.40,0.033,0.01) (0.60,0.033,0.01) (0.70,0.100,0.01)
X3 (0.875,0.042,0.01) (0.650,0.033,0.01) (0.425,0.042,0.01) (0.250,0.033,0.01) (0.075,0.025,0.01)
X4 (0.950,1.670,0.01) (0.825,2.500,0.01) (0.625,4.170,0.01) (0.375,4.170,0.01) (0.125,4.170,0.01)
X5 (95,1.67,0.01) (82.5,2.50,0.01) (67.5,2.50,0.01) (50,3.33,0.01) (20,3.33,0.01)
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