2005 % 11 A
BLBIEE I Y

T ELEME

Engineering Science

Nov. 2005
Vol.7 No.11

B a K E B S LA fE e P B P 5 € 1) € LA 5

Har k!, MTEFEHK?, &

"‘/ﬁ:l’ 1'@97’52

(1. HEMNBA¥RRESZLATEYR, HEHE 411201;
2. PEFT LA¥RERFSEA¥R, THAZM 221008)

(HRE]

ATEFHMRAERMEBEN TETNARREEREDNARNERYE, GBTHEBEHTET

HAHERLNE I HRERENESHRAAREN - EE WM ARG LB, BRI EHE— RN
AR ST 15 S B W T DA BB AR (BN RK) M I 5 A0 I O A R P AT A Sk
HEEN S ENN, REAMENVENZREESERETAKNFTR, FNEREZEET R, EIAHLE
KL X LB EALAMPAH R A BORUERME; 7T LUE SN I 5 BESRE R R Rk ERK
MM EE. AGREBNESUELERERY, AANEBEHRAREREINARERETNPERKX

BB 5E 7] S8 DL R FTAT Y o
(X&)
[FES%E] TDI3.1 [XWkFRIZFL] A
MRER, ERETEBIRS R S A B iR
A, ERERRSTE AR LA BT B AR A K E 5
HEE, FETULHEZMATN" S, BL
FAREEEBENEHBEHTREEREDNNARKN
SEML BN EBRZHREAMERTR ., EOEREARE
BR. ERFORAE ZHNAE, REBEEMNI
HFTHEHE, HREBTREFHNRRO, #H
RXEEME A —-MHEEANFR, REBUMES
RSN & ST A Th BT AR B A9, BRI AT LA & 5
—ESMR ARG, 8 X B A R ST AT AT
MPAELIE, NMABEMNMEHH BN, TES
TREBENSBR=E BB EARARER - EE
BTSSR, R R/NMFRERRT
RENDSTEEBARE, ARERBTEESN
RERBRYE, FEREBBEHELIART, B
A e B B (5 5 BB SR A AR T AR 7= A B0 R Tl
B R AT B AL E R R AR E R
 RFHREMES TR ENEEEEER.

(EmAmE]
(Z2€mA]

2004—-12-28; EEIEH 2005-07-18

(@]

BEHNKE; SRETN; EmeEf; BaEERR; hEeBe; BiEs (EME)

[XEHRS] 1009-1742 (2005) 11-0081-06

&, REBFWBMEESRHR S wHT EEEF
ARENNARMARWAG L, FAERY
BT R BB R AR RN BB L £
BMERIBHRABN, RN THHIHARE
R A TR RS LR, FHH5 LA
T e R AT S AL B RE R BRE
HE S S N A RAA MBRBI, o1 AN 8 E i
BIEENBRERENESEUARETERRY,
MREASHEAERUENFSRUN T, (E,
MAMELARERHRY . wETEEEEKE
B BB G B B o e B X 33 9 2 1) AR AL o

1 AFTREEHBBR N LR/EHLY
FROFREE: & S
1.1 RREHRBEAHR
mTRMEN SRETRRNER, SRER
ETABBRGEBAR, HET U5 ARGELR
BN 5 SR R X R . EHEEIR(11]

WA ARBEESEBIME (05]J30081); EREXLAFHMHELBITRARBME (04-232); WHEAMERXEBMAE
(03]JTY2005); EXREARMERELSEBME (50204010)
Ha® (1971-), B, MEHETA, ¥+, VEBEAR¥EE, WLESF



82 ETERE

T8

R A BERHR D54 PR GR BE ST R, PR T
B AW RO =R BBEARMRER,
TR 7 T B SR R e TR 58RR84S
BN ZEERER, A ENTZE A L 2510k
KIE, WX (1), (2).

TERL FI A Ao = 01(2) — oy (1) R/NES, HLTE
BHKPBERREMNERDEMNE (o) -
o3) ZRRAFLHER KRR, ATUEME » KETX
KR,

N = a,Ac" + a,_;Ac" ' + - + a;Ac + ay

(1)

FAN L S BN F) AR n IR 2 TR AR B B
b A S R B R R AN

E, = f(¢) = b,Ac" + b,,#lAa"‘l + o+ bAc + by

(2)

S B 9 2 7 SR T4 T R 0 A R AR U
B, FE P E Tk 2 B R L SR A TR
$50 mm X 100 mm F J5 1 1 7Y A5 55 F bR o 3K,
SR I 7R 7 A s o s e A 45 i 6 £ R
PLRIFE RS, BRI E REM ARG K (M
RET . ZMNEMRT ., WEB =T %), RR%KR
CRAE . BUE) B 145 RE 5 10 B 000 R 4 700 U e
TR o P A R A S AT TR, U SRR
BB 1, AP 1RT L, A AT Bk B R
T L T S W5 5 A R B () R BRI LI R
NFE 1A LUE AR AT R (mV) 5 e B
J1 (MPa) ZRAEWETRLSR, HAXREY
7E0.9 LLE, BEBIEATZ M MAR AR, X5
A7 4 R RARMI AR

120

100
80

60

EME IE{& /mV

40
07

20
0_

0 40 80 120 160 200 240 280 320
e} fi) /s
BE1 EMEEESMEMEHNXE (XBRER)
Fig.1 EME strength vs loading time

(experimental result)
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Table 1 Fitting equations of EME strength
vs axial stress
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1%y = —-0.0093z° + 0.42732% — 1.8869z + 33.556 0.9546
&2%y = —0.00292> + 0.03792 + 2.1787x + 18.565  0.9670
& 3% 5 = 0.00452° — 0.135822 + 2.4442x + 18.848  0.9606
ALY y = 0.00632° + 0.024622 + 0.2494x + 9.4737  0.9472
HME2F y = 0.01672° - 0.28362° + 1.9758x + 11.384  0.9153
X5 1% y = 0.0012z2° + 0.0313z% + 0.5400x + 8.5449  0.9557
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Research on Direction and Location for Danger Prediction of
Coal or Rock Dynamic Disaster

Xiao Hongfei', He Xuegiu?, Feng Tao!, Wang Enyuan?
(1. College of Energy and Safety Engineering, Hunan University of Science and Technology,
Xiangtan , Hunan 411201, Chian; 2. College of Energy Science and Engineering , China University
of Mining and Technology, Xuzhou, Jiangsu 221008, China)

[ Abstract ]

predict the danger of coal or rock dynamic disaster such as coal or gas outburst, rock or coal outburst and so on,

In order to use the non-touch electromagnetic emission (EME) method to better forecast or

the direction and location of dangerous areas, that is, how to ascertain the monitoring direction and position for
EME, is studied. The research results show that according to the computation for the changing rules of EME
signals in various directions by means of the coupling equation between EME and stress, and the EME numerical
results comparisons for the designated monitored spot, the best monitoring direction and the direction with most
stress or maximum dangers can be ascertained. When dynamically monitoring the EME signals in tunnel head-on
in the course of tunnel excavation, the monitoring antenna should be laid at the middle height of tunnel and
faced with the coal stratum direction. The outburst danger can be monitored by altering the antenna monitoring
direction. The available scope of prediction distance can be determined in light of the stress concentration
ascertained by numerical simulation for stress field. The EME measuring results on the spot show that it is
feasible to study the direction and location of dangerous areas in predicting the danger of coal or rock dynamic
disaster by means of the coupling between EME and stress.

[ Key words ] rock or coal dynamic disaster; danger prediction; direction and location; deformation and

fracture of coal or rock; couples between EME and stress; electromagnetic emission (EME)
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