24 12 Vol.24 No.12

2005 6 Chinese Journal of Rock Mechanics and Engineering June 2005
12 ! Cezar Trifu*
@ 410012 2. 361005
3. 512325 4.ESG Kingston Canada)
16
5m
TD 35 A 1000- 6915(2005)12— 2048- 06

RESEARCH OF MULTI-CHANNEL MICROSEISMIC MONITORING
SYSTEM AND ITSAPPLICATION TO FANKOU LEAD-ZINC MINE
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Abstract Microseismic monitoring technique is amain means of ground pressure monitoring for deep mines. The
occurrence the ground pressure characteristics and hazards of deep orebody at Fankou mine are summarized
briefly. The composition and performance of 16-channel microseismic monitoring system established recently in
the mine and the monitoring area are introduced in detail. Optimal analysis of layout of sensors gives the
optimized results of sensors positions presented through an isogram of the source location. Source location errors
are tested through artificial blasts. The test data and the monitoring source location figure are presented. The tested
results are compared with those of theoretical results determined by the monitoring system. The compared results
show a smaller locating error of less than 5 meters within sensors array and the perfect source locating
performance of the system. Large blasts aftershocks in deep mining area are monitored by this system. The results
show that all monitored aftershocks occur in a few minutes after blasts which means rock mass surrounding the
mining area has a good stability condition at present.
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Fig.1 Diagram of microseismic monitoring system
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Fig.3 Optimal sensors locations and contour lines of locating error at 550 m level

Fig.2 Surface monitoring station

10 m
A/D
500 550
4 16
300 mx 300 mx 300 m(
10 m 3
)
SOr‘—

45" 4

i~z

=

£

35
i

A
N

20)

25
307 3540
/

3

550 m

50 62500 62550 62600 62650 62700 62750 62800 62850 62900

16

16

650 m

)

550 m



24 12 * 2051«

N, 1
5 000 Hz S

N,
16 S
14
50 40 ! 2

41

1

(Geiger's Tablel Locating resultsof artificial seismic sources

method)

/m /m /m .
/ /(m- s °)

277852319 N 27785237 — — — —

(AX Ay Az At)
46262674 E 4626277 240 26 16 5700

54829 H 5528 — — — —

277828195 N 27782830 — — — —

462562.04 E 462556.3 4.15 27 14 5700

1< 2 2 54760 H 5540 — — — —
NZ(Toi _Tci) :| (1)

I m Z2|I m Z

42 = _ = —

B T T P T P —

Hmpmr e i e

F 1T e r——r
4 N7
Fig4 Artificial microseismic recordsin cross-cut N/*

550 m 2 1 2h



2052- 2005
.|.|-—. TR m e == Wafiinl @dHs §| a@F +1
;.:-/' - u
N ' ] = o -
] (.
/ :
s r x R 7
T - & Fig.7 Aftershock wave
5
Fig.5 Artificia sourcelocations
H 5m
2
10 m
2h
16 32 48 64
6
7
3.7 1914s
Comg g (.60
L [=3,40™ | 0.60
IR AT lan Leslie
J L T ss0L
MR 6002
VI 6501
(References)

Fig.6 Spatial locations for alarge blast and its aftershock

16

(2

(3l

Potvin Y Hudyma M R. Seismic monitoring in highly mechanized
hard rock mines in Canada and Australig/A]. In Rock Burst and
Seismicity in Mines[C]. Johannesburg SAIMM  2001. 267— 280.
Morrison D M Macdonad P. Rockbursts at Inco mines[A]. In
Fairhurst ed. Rock Burst and Seismicity in Mines[C]. Rotterdam  A.
A.Balkema 1990. 263— 267.

Green R W E. Instrumentation networks for observation of



24 12

* 2053 ¢

(4

(9]

6]

mine-induced seismicity[A]. In  Rockburst and Seismicity in
Mines[C]. Rotterdam A.A.Bakema 1990. 165— 169.
[

1[D]. 2000.(Li Shulin. Study on rock burst
proneness and strata control technology for deep mines with hard
rock[Ph. D. Thesis][D]. Shenyang Northeastern University 2000.(in
Chinese))

[J.
2003 23(4) 15— 17.(Li Shulin Yang Niange. Ground stress
measurement for deep orebody of Fankou mine[J]. Mining Research

and Development 2003 23(4) 15— 17.(in Chinese))

[0

(10

Xiating Wang Yongjia et a. Evaluation of rock burst pronenessin a
deep hard rock mine[J]. Journal of Northeastern University(Natural
Science) 2001 22(1) 61— 63.(in Chinese))
[J.

2003 3(1) 41— 42.(Wang Chunlai Xu Bigen Li Shulin.
Sound wave measurement of rock mass for Fankou deep orebody[J].
Chinese Mining Technology 2003 3(1) 41— 42.(in Chinese))
Gibowicz SJ Kijko A. An Introduction to Mining Seismology[M].
San Diego Academic Press 1994.

Blake W. Design considerations for seismic monitoring systems[A].

In  Rockbursts and Seismicity in Mines[C]. Johannesburg SAIMM

20

[J.
( ) 2001 22(1) 61— 63.(Li Shulin Feng
1985 6 25 20
— 20
()
()
20 (100029 9825
2005 11
()
1 1999 - 2005 ( )
2
3
(
()
1
2 1999 - 2005
3
( )
() 2005 6 20

1984. 79— 82.
ESG Co.. ESG Solutions-user's Guide[M]. Kingston [s.n.] 2002.
5 000 2005 6
)
20
4000 5000 )
1

2006 5 11



