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ROCKBURST PREDICTION OF CHENGCHAO IRON
MINE DURING DEEP MINING

XU Mengguo, DU Zijian, YAO Gaohui, LIU Zhenping

(College of Resources and Environment Engineering, \Wuhan University of Science and Technology, Wuhan, Hubei 430081, China)

Abstract: After 40 years’ mining in Chengchao iron mine, now it is coming into deep mining. To predict the

possibility and intensity of rockburst, the author obtained rocks from the depth underground —430 to —700 m.

Based on systematical mechanical experiments of rocks, various prediction criteria for rockburst are brought

forward through many testing methods. With the theoretical methods, rocks which have the different possible

intensities for rockburst are checked up by the criteria, and some types of rocks in the mine which has high

possibility and severe intensity are confirmed. At last, combined with the comprehensive prediction methods in

fuzzy mathematics, synthesized prediction upon those criteria is made that the orientation of rockburst and critical

depth are ascertained in the mass, which can be the basic theory in the mining design and rockburst prediction.

Key words: mining engineering; deep mining; rockburst prediction; rockburst intensity; criteria of rockburst
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Fig.1 Geological section plane on W39 line in Chengchao iron mine
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Table 1 Physico-mechanical parameters of the rocks

v B e e DURSREE PURGRAE MR L
F5 m HAEER TN MPa  /MPa /GPa EEyNEA

AMSO01H 428 KPR /7 81.2 10.60 31.2 0.26
AMSO02H 510 KELE /7 82.8 11.20 35.1 0.21

BMSO0IH 460 fexi¥ts /1236 11.50 36.5 0.17
BMS02V 580 fuix¥EE L 1205 14.90 34.2 0.21

CMSOIH 460 WK /1322 7.80 502 0.23
CMSO02H 530 WK /1305 11.09 495 024
CMSO03H 569 WK /1352 10.90 516 027
CMS04V 650 [N 1 1295 11.30 485 020
DMSOIH 515 WKHE 7/ 1563 10.20 583  0.18
DMSO02H 650 NKByg /1558 11.77 556 0.19
EMSOIH 520  J4kt~ /o926 9.52 408 035
EMSO02V 550 [kt 1 90.1 10.20 37.6 029
EMSO03H 630 ikt~ /o 95.6 8.69 39.8 031
FMSOIH 560  fEixi% /o 126.8 6.56 597 0.8
FMSO02H 670 {4 /1285 9.63 612 021
GMSOIH 570  #Fk#% /965 8.00 359 029
HMSO1H 600 f#EKABEE /1068 6.10 56.0  0.25
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Table 2 Results of the crack experiments
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AMSOIH K¥% 502 100.1 481 19 1.0 120 17.0
AMSO02H KF%E 502 100.5 495 12 4.0 40 10.0
BMSOIH {£KBESE 503 100.6 497 8 19.0 11.0 13.0
BMS02V fEix¥E# 502 100.8 499 25 34.0 16.0 51.0
CMSOIH WK% 502 100.6 501 170 70 69.0 408
CMSO02H K% 502 1003 509 17 7.0 320 450
CMSO03H W% 501 100.8 502 18 14.5 80.0 38.2
CMS04V HKE 502 100.6 505 17 69.0 1100 36.0
DMSOIH NKEME 502 1003 503 16 117.0 27.0 60.6
DMSO02H NKFBHE 502 100.5 507 63 32.0 82.0 50.6
EMSOIH %% 502 1008 809 28 62 200 248
EMSO02V 85" 503 1003 810 15 27.0 40 20.6
EMSO3H #f%#™  50.1 1002 799 12 20.0 50 92
FMSOIH fERi% 502 1005 505 56 520 425 706
FMSO2H fERi% 502 1004 506 53 850 380 81.0
GMSOIH W% 50.1 100.5 482 12 1.0 50 13.8
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HMSOIH _ ... 50.3 100.2 512 105 23.0 25.0 66.3
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Table 3 Coefficient B of deep rocks in Chengchao iron mine
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Table 5 Value K, of deep rocks in Chengchao iron mine

HARE FBoyMPa  THJo/MPa  JEMEREB IR
pNite 10.90 82.0 75 ot
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Table 6 Value Ky and discrimination of rockburst
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Table 4 Coefficient B and discrimination of rockburst
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Fig.2 Test curves for elastic energy index

BRPERE M bt S . AR,
BRI RE %, A M SR W BRI 7
T2 R FURE o AR 4 AT I B o e 45 A
W, 5114 7.

RT PRI A Wer THEETR

Table 7 Value Wy of rocks in Chengchao iron mine

HAOKRR VA8 Dy/J T DT Wer  EHEEA
K 288.8 192.5 1.5 b
TERBEE 558.3 223.3 25 F~rhEE
N K 530.8 115.4 46  hEB
ARSI EE 621.9 119.6 52 h~uga iR
7 317.8 85.9 3.7 AR
s 540.3 66.7 8.1 A
(A 2543 1413 1.8 ToEbE
AR AP 5393 74.9 72 A
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Table 8 Value Wi and discrimination of rockburst
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FEHANHTH I BRI, RO, D) 0
BOK . pHBES ot i fe i @ 5K A7 1) I
KHEPENARRE @ 2 W&oR,

n=(a,/ )< 100% (7)
Hop,

@ =3 m; ®)
Al n R HE G R v B i e
YT RIS

A 47 1030 2 B @ 7 B E R 7
BRI o, AR ACHPER A 6, 45 F 20K 1

max — max

1
B =0 ©)

AR A i R AEL T 10 I B 90 A5 @, A
@, I EERTE 9.

RO TR R pfE S LA S

Table 9 Value 7 of rocks in Chengchao iron mine

AR FEMEaT PR % AR
KHA 13.5 4812 2.8 Tt
TLRBEA 32.0 781.4 4.1 EEESyS
ARSES 40.0 646.3 6.2 A R
RS Ee 55.6 741.5 75 [EEayeS
3730 18.2 403.7 45 RRE=E
Faska 75.8 606.6 12.5 TR
WRE 13.8 395.7 35 F 4R
FISR AT 66.3 614.1 10.8 A R
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Table 10  Value 7 and discrimination of the rockburst

12 PR UGH S T VR 45 R0
Table 12 Value T and results estimation of the deep

surrounding rocks in Chengchao iron minet'”!

i/ % I
n<3.5 Toh
3.5<n<4.2 590
42<p<4.7 e
n=4. A R

35 YImRE A EMN R IF R
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Table 11  Value T and discrimination of rockburst

T{H I
T<03 Toh
03<T<0.5 554 Mk
0.5<T<0.7 s R
T>0.7 fiigeyay

P WE/m AAERE o,/MPa o/MPa T EIEMHH
AMSOIH 428  K¥i% 187 812 0225 i
BMSOIH 460  {epd¥is 28.6  123.6 0232 S
CMSOIH 460 WK% 298 1322 0.226 JoiE
AMS02H 510  KELf 23.6 828 0.285 LR
DMSOIH 515  [NKH4 33.6 1563 0215 L
EMSOIH 520  RE%km™ 269  92.6 0291 R
CMS02H 530 K% 446 1305 0342 5544
EMS02V 550 ik 383 90.1 0.425 394
FMSOIH 560 {tid% 559 1268 0.441 35448
CMSO03H 569  NK:# 66.1 1352 0.489 Fj~rfakt
GMSOIH 570 W/ R4 59.9 965 0.621 ¥9E4E
BMSO02V 580 fERIBEE 72.0 1205 0.598 H§~rpga
HMSOIH 600 A9KAHE 680 1068 0.637 Hi~sihe i
EMSO03H 630 ki 83.9 956 0.878 HiAE
CMS04V 650 KA 99.4 1295 0.768 iR
DMS02H 650  [AKEME 109.8  155.8 0.705 k8

FMS02H 670 {EiX% 109.9 1285 0.856 whf iR

HRAE BRI H Y,y s 46 5, 43 2RIk VAR
Rl ) 1) N RS 26 12 B, AHRN S T i %
EPRVEA R 12,

ME 12 Prf LA, R RIE 2] -533 m
RIEN A SRR A, Rtk m EAHERR A 4%
ORI ATRETE o BRI R BIGEE,  FU YAR )
R, RHE TR R R A, IKF]-600 m VR SE R,
HERBEARKARCAE AR WKE SRR
B, SREEER AT LRI AR K
3.6 &k RQD iEHR/EN R EBRITM

—AENT, KB AR R, A
GiolEE N PR AR . B, A AR
REFEE, MU SR T A=A (T )
AR TR R E(RQD) A I8 A Ak 5 B I S SR 1 — A
] B 0T S5 B bR, AR R 1) RQD R AT LI R
IHTRI B A AR A R . 3R 13 A T AR
PRATIRBE—500 m LR BB EOIT A B A A 1)
RQD fH.

R4 13 KB, FERIE IR —-500~-700 m
FAKIISE ) RQD K 60%~80%, AJ LA NI t-52
Bt —35, I, TURIR AT BRI A
Wi 17 -

R 13 R LA 4 RQD HEETHE
Table 13 RQD of rocks in Chengchao iron mine %

RQD fH
AR FHME
<25  25~50 50~75 75~90 >>90.0

WA 10 15 32 43 0 7528
WA 2 12 45 41 0 7452
ARKABES 15 10 23 52 0 69.85
Faska 12 25 13 50 0 63.57
RS ES 5 21 36 38 0 70.46
KEE 9 15 51 25 0 6887
373 7 17 49 27 0 69.88
e RIBES 6 10 32 52 0 78.12
wi Moz % B B b
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Table 14 Integrated results of rockburst prediction
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