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Study on Optimization of Roof Support Parameters in High Stage Stope of Water-Rich Broken Ore Body
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Abstract: In order to solve the problem of roof instability and material waste caused by unreasonable value of roof support
parameters, the optimization of support parameters was studied based on the research background of the north stope of
Zhongguan Iron Mine. Firstly, based on the suspension theory and the loose circle theory, combined with the numerical
simulation results without support, the plastic zone was used as the basis for the determination of the loose circle, and the
thickness of the loose zone was obtained, and then the length of the bolt was 2.4 —4.4 m. Secondly. according to the quality of
rock mass, the designed row spacing between bolts was 0.8 m><0.8 m and 1.2 mX 1.2 m respectively, the length of bolts was
2.4 m and 4.4 m respectively, and the anchoring force was 17.5 MPa and 20 MPa respectively. The FLAC3D software was used
to establish the mining model, and the vertical stress, vertical displacement and plastic zone distribution of the roof of each

scheme were compared and analyzed. Finally, based on the simulation results, the index satisfaction method was used to select
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the roof settlement, the height of the stress release zone, the area of the plastic zone and the total length of the bolt. and the

optimization model of the bolt parameters considering the safety and economic benefits was established. The highest

comprehensive satisfaction is 0.899, and the optimal scheme is determined to be a row spacing between bolts of 0.8 m<0.8 m,

bolt length of 4.4 m and anchoring force of 20 MPa. The simulation results provide theoretical support for the determination of

the bolt parameters of the ore body.

Key words: Broken ore body, High stage stope. Roof support, Parameter optimization, Numerical simulation
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Fig.1 Bolt support principle of suspension theory
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Fig.2 Distribution diagram of plastic zone without support

2 TUAR 4 AF S 37 S A Bl it A

2.1 EUAEHRE

R 35 45K 2 BOR A L 26 T 5 B R0 B IX 3
MR S8 R BE R 60 m, SEHEN 18 m, & B
N 60 m. AFFR A @20 mm ZEBER BE AT . A KA
e B AT AP RS RN AN 3 FT s o R R AR T BR
52 RSN 30 32 AT A B T (] HE R i [ 5
JERYRZM o RIS A SC oo o A T A L AT 1)
BB T 0, %o TOUA e AL A% L W g R 1 DR AT
BT AR T R 1.

F1 BEEUFTE

Table 1 Scheme of numerical simulation

ES A B /m BEAFIHERE /m 0[5 J7/MPa

1 0 0 0

2 2.4 0.8%0.8 17.5
3 2.4 0.8X0.8 20.0
4 4.4 0.8%0.8 17.5
5 4.4 0.80.8 20.0
6 2.4 1.2X1.2 17.5
7 2.4 1.2X1.2 20.0
8 4.4 L.2X1.2 17.5
9 4.4 1.2X1.2 20.0
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Table 2 Mechanical parameters of ore and rock

DA R 1A JEE M

R wmms o/ B/ BRI/
g MPa MPa &) GPa
3900 1.26 4.31 50.7 19.69 0.22
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Fig.3 Bolt support
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Fig.4 Three-dimensional numerical model
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Fig.5 Vertical stress, vertical displacement and plastic zone

distribution cloud diagrams of the roof of scheme 1
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Fig.6 Vertical stress, vertical displacement and plastic zone

distribution cloud diagrams of the roof of scheme 2
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Fig.7 Vertical stress, vertical displacement and plastic

zone distribution cloud diagrams of the roof of scheme 3
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Fig.8 Vertical stress, vertical displacement and plastic

zone distribution cloud diagrams of the roof of scheme 4
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Fig.9 Vertical stress, vertical displacement and plastic zone

distribution cloud diagrams of the roof of scheme 5
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Fig.10 Vertical stress, vertical displacement and plastic

zone distribution cloud diagrams of the roof of scheme 6
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Fig.11 Vertical stress, vertical displacement and plastic

zone distribution cloud diagrams of the roof of scheme 7
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Fig.12 Vertical stress, vertical displacement and plastic

zone distribution cloud diagrams of the roof of scheme 8
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Fig.13  Vertical stress, vertical displacement and plastic

zone distribution cloud diagrams of the roof of scheme 9
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Table 3 Satisfaction of each evaluation index
S To A U7 e it I TR X g #A P DX T AR BT K
ULFE R/ mm W 1 5/ m W R 1 #/ m? W SKE/m =Y
2 51.100 0.592 895 4 0.666 667 8 0.000 2 808 0.813 065
3 49.954 0.640 903 4 0.666 667 7 0.333 2 808 0.813 065
4 43.453 0.913 242 6 6 0.667 5 148 0.5
5 41.382 1 6 5 1.000 5 148 0.5
8 53.752 0.481 798 4 0.666 667 6 0.667 2 270 1
9 52.445 0.536 551 4 0.666 667 5 1.000 2 270 1
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