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Stability Evaluation of Stope Based on Mathews Graph Method
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Abstract; There are eighty unprocessed mined-out areas in Hongling lead-zinc ore for years of
mining. In order to evaluate the stability of the goafs, several kinds of indexes representing the
engineering quality of rock mass in mines were acquired by the survey of engineering geology and
the ore-bearing rock mechanics experiments. According to the acquired ore and rock mechanics
index, the stability number and radius of hydraulic in testing goaf were calculated using the
Mathews stability graph method. And stability and probability of the testing goaf were evaluated by
rendering synthetic map including the isoprobability contours and the Mathews stability graph. The
testing goaf was simulated with FLAC™ , and the results agreed well with the results by using the
Mathews stability graph method. The parameters for unstable goaf were optimized, and some
supporting measures for the unstable goaf were proposed. This method can be used to evaluate all
goafs in Hongling ore and provide reference for the similar mines.
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Fig. 1 The position of test stope
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Table 1 The geometry information and surrounding
rock lithology of testing stope
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3108 30 e 19 30 85 18
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Fig. 2 The scanning map of rock mass structural plane
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Table 2 The stope structural information
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3108 62 70 300 80
4100 61 32 229 65
4102 74 65 2 32
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Table 3 The data of rock quality evaluation
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Table 4 The strength parameters of rock and

rock mass MPa
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WA 87.05 5. 64 9.15 0.54
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Table 5 Calculation of stability number N in each stope
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3108 K3 F A 18.48 1 0.82 7.50 113.65 5.87
3108 RyATifk 1848 1 0.5 2 18.48 4.62
4100 37 EHFA 468 1 0.58 6.68 18.13 13.68
4100 R 10 1 05 2 10 2.80
4102 %37 EREEE 7.36 1 0.76 6.27  35.07 8.46
4102 Rtk 1359 1 0.5 2 13.59 8.70
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Fig. 3 The Mathews stability graph
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Fig. 4 The stress field and plastic zone of 3108 stope
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Fig. 5 The stress field and plastic zone of 4100 stope
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Fig. 6 The stress field and plastic zone of 4102 stope

(a)—H/NEM S = (b) —PEX =,

FIFHSCHR[ 3] 45 A R 5 1R 324 2 5 R
6] () 56 22 1, 45 R 3 4102 TR BEA TR AT S 3
FIGE ST IR EE 1+ 4 ~ 10 cm. F8FF R B E AR
H

L=2+0.15B/ Q. (9)
KL N B s B TR JE 5 Qpge N X H

¥ 4102 R0 Q (EACAF(9) , 3K 344
MR 3.4 mo thSCHR[3 ) P11, Al 45 Y R AT
HEE 2.3 ~2.4 m.

FRAE 2% 2 v R 37 T A 19 25 44 2 B L B =K
(7),4102 K37 FLVFK J12EA42 0 7. 59, 4k 3K
4102 RItaE A FRAC B2 R 22. 65 m. 75 2
YAV IERRT 0.5 f5R SR, 75

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

78 AIRFFROAARFFFR)

R A R EA TR M, X 5K 1 AR R BR A
AL
2.5.2  LEEEARE S

M 3 R LIE L3108 K37 b 4% 4102 X
Y LR R 1,3 SAE TR E X, B R A
80% LA L1M7 4100 >R 4% (XA 2 550) o 1
2z JRRUE 4100 Sk E RS R ERTHAGAE] T
3362 m®, HH A KB 1A PER S5 , BORe X H
PEAT ST, A ESCER [ 3 ] Ry &1 1 A5, o
FFREFFSCH I EST O ~ 12 em £F4EIREE L. FrTh 3¢
PSR E 6. 1 m HEE A 2.1 ~2. 3 m.

MR 2 Wk L B R BRI A5 S K
AN (7) 15 4100 K37 8 4K
J124% 0 8. 85 m. il K Sy AR 15 3] 4100 R
Yk A PR B 31, 14 m.

3 4k 1w

1) SRR TR LB R A AR & 4 T
R B A S TR A AR TR K
Fa R R R R A B AR R

2) kit T Mathews F i K, 11545 H 4100
K b EA R E 2, R K E NN T
31. 14 m;4102 R Db AR e T 22, T bR 25 B 1
/NTF22.65 m.

3) I EARL 15 T SRR ik —E0
S5 4100 K37 b Ak B X OB PR IR A b
# B KRR F14E T 54102 SR 3z T0AR PR 53
SYUIREIR, TR N DO A% 5 3K, B0 ) 4 v ]
.

4) AT E X B T S i i, 4100 R
Y b8BT SR E S 6. 1 m HEE R 2.1 ~
2.3 m WIRSHTSZAP ORI 9 ~ 12 em £F4ETREE L ;
4102 >R 375 AR R A AR B2 3.4 m, HE bR
2.3 ~2.4m B RIRE L 4 ~ 10 cm B L

% 37 A
Jiti.
S0k
[1] Feng X T,Hudson J. Rock engineering design[ M |. Leiden:

[2]

[3]

[4]

[5]

[6]

(7]

[8]

(9]

[10]

[11]

CRC Press/Balkema,2011.

Brown E T. Block caving geomechanics [ M |. Queensland ;
Julius Kruttschnitt Mineral Centre,2003.

Barton N. Some new Q-value correlation to assist in site
characterisation and tunnel design[ J]. International Journal
of Rock Mechanics and Mining Sciences 2002 ,39(2) 185 —
216.

Mathews K, Hoek E, Wyllie D, et al. Prediction of stable
excavations for mining at depths below 1000 metres in
hardrock[ R ]. Ottowa; Canada Centre for Mining and Energy
Technology , Department of Energy and Resources, 1980.
Pakalnis R,Brady T,Hughes P,et al. Weak rock mass design
for underground mining operation [ C ]//Proceedings of the
53rd Annual Conference. Ottawa: Canadian Geotechnical
Society,2000.

Mawdesley C, Trueman R, Whiten W J. Extending the
Mathews stability graph for open-stope design [ J ].
Transactions of the Institution of Mining & Metallurgy 2001 ,
10(1) ;27 -39.

Potvin Y. EMPirical open stope design in Canada[ D ]. New
York : University of British Columbia, 1988.

Stewart S B V,Forsyth W W. The Mathews method for open
stope design[ J]. CIM Bulletin 1995 ,88(1) :45 —53.
Trueman R, Mikula P, Mawdesley C, et al. Experience in
Australia with the application of the Mathews method for
open stope design[J]. CIM Bulletin,2000,93 (2).162 -
167.

Mawdesley C. Using logistic regression to investigate and
improve an empirical design method [ J ]. International
Journal of Rock Mechanics and Mining Sciences,2004 41
(supl) ;756 -761.

FHEMG, SRER ] AR TR A R R TR SRR [T ].
KR B B dR ,2011,28(8) 159 - 66.

('Yin Hong-mei,Zhang Yi-hu,Zhou Huo-ming,et al. Review
on the classification of engineering rock mass[J]. Journal of
Yangtze River Scientific Research Institute,2011,28 (8):
59 -66.)

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

