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Comprehensive research on character of collapse and fracture of
thick and large overburden rock in cave mining

LI Shulin®, HU Jingyun?, ZHOU Aimin?, LIN Feng?, YU Zhengfang®
(1. School of Architectural and Civil Engineering, Xiamen University, Xiamen, Fujian 361005, China; 2. Changsha Institute of
Mining Research Co., Ltd., National Metal Mining Engineering and Technology Research Center, Changsha, Hunan 410012, China;
3. Yuxi Dahongshan Mining Co., Ltd., Yuxi, Yunnan 653100, China)

Abstract: A bulky mining-out area was formed at Dahongshan iron mine with sublevel caving method. The
thickness of overburden is 627 to 750 meter. In order to understand the development of collapse area, fractured
zone and high stress concentration zone in overburden so as to prevent the sudden large-scale and dynamic ground
pressure disasters, micro-seismic monitoring, tunnel observation and borehole detection methods were used to
carry out the comprehensive monitoring and research. Base on the precise location of fracture source with
multi-channel micro-seismic monitoring technology, high-stress concentration zone and its devel oping trend were
determined, and then the outer boundary was deduced. At same time, the analysis on fracture types of fracture
source with double couples model showed that the tension fracture with volume-increasing accounted for majority
of all sources, while the shear failure and mixed failure accounted for minority. The boundary of collapse area,
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external and internal boundaries of fractured area were determined directly through the artificial observation in
specia tunnels. The borehole detection as the auxiliary method was used to determine and validate the external
boundary of fractured zone. A comprehensive monitoring and analysis were carried out to obtain the caving zone,

cracking zone and high stress concentration area in overburden in different periods from 2011 to 2013. The
development of high stress zone, cracking zone and caving zone in different periods were also obtained. The
studies showed that the caving and cracking processes in overburden were slow and gradual. The sudden and
dynamic large-scale collapse disaster would not occur. The conclusion of this paper played an important role in

guiding the safe production of the mine.

K ey words: mining engineering; overburden; micro-seismic monitoring; borehole detection; tunnel observation;

collapse area; high stress concentration zone
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Table4 Statistical results of fracture types of micro-seismic
eventsin high stress concentration zone
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Fig.13 Illustration of ground pressure at ground surface
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Fig.14 Relationship between fractured zone in overburden and sedimentation areain the earth’s surface
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Table5 Deformation in overburden and the surface in different stages
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2009 4FJiK 520 90 207 5.30 930~940 425 - 0.0
2010 4EJi% 645 90 274 6.90 970~980 465 - 0.0
2011 4EJR 770 90 326 9.55 1032~1 050 530 50~55 0.0
2012 4FJEE 896 110 422 11.00 1110~1120 605 55~60 7.6

2013 4K 1021 110 493 12.60 1210~1215 702 70~75 29.0




Ji TRk BT )RR 2 T R R SR S AL

* 1739

E3/HE FoW 2R RS
BoKhRE H+1 210~+1 215 m, R IHEG 4 [X 3 2L B
WEALKEFIHZE.

R bk LR

(1) mivar . 2B 5 RS X R YE B A
Wit BJ5d R, WRIR T ORI HE 5 0 R 2
CREFFNTRE, BKAENREXHT T RE,
PR T BV N BRI 54k, REE
R E g, BB T LS KT AR v
T A T R

(2) B ZF| 2013 FFAFJK, R Ay R EH
", MR Xk OB KRB B 1 V472
W LdE N 78 0 KB B, TR BT g N T A
A AR S B, T RS R SR R
REYE S T K3z e A R Bl R T R
PEA IR 2

5

(1) 7ERE N E TR RS ALERI B T8I AN 2
BRI MIERRSS &, X BVEER R B)IX EE
JERARII T TR RS m B S P XS5 T
TRANAT T . B FOR AT SR AR 1R LBk
LA RIS PR R X e, S
RIEREH

(2) R M I o> M e 7 X o A AR AL
i, 73 B A TR PR 2 B e A A R
FESKTERRE, $Rm 1R EEE R BRI IR
R M E T N B XK EEAE 54~75 m
Vo, BERE Y KT IZE A B .

(3) X BB A R MAEI, HEiR
T EE A ERE R B 8RR
FE, AR T IF R R EE R A
AN I A3 5 B 2 e A ke B
RS .

(4) BhFLERI . 2 L0 A0 22 3 3 ol s 0 =
HZ G A, PTLMR IR AE S B RS . THER
THE BN, R R R ARG R IR
MIfER, AEASRTR T4 Rl 5E. AW TR TS
s ITSEEREE, T DS L AR A LS5

(References)

[1  H. whik. RahBis REB ML S0, E4H, E4k, &
JB5T: SR Tl i fRd:, 1984: 29 - 44.(KRATZSCH H. Mining
damage and its protection[M]. Translated by MA Weiming, WANG
Jinzhuang, WANG Shaolin. Beijing: Coa Industry Press, 1984: 29 -

(2

(3]

(4

(9]

(6]

(8l

(9

(10

(11]

[12]

[13]

44.(in Chinese))

GLAZER SN, HEPWORTH N. Seismicity induced by cave mining
palabora experience[C]// RaSIM6. Perth: [s.n.], 2005: 281 - 289.
OUDENHOVEN M S, TIPTON R E. Microseismic source locations
around block caving at the climax molybdenum mineg[C]// XBMIAG.
[S.1]: [s.n], 1973: 114 - 126.

JOUBERT P J. Microseismic monitoring of hydraulic fractures in
block cave mines[J]. Transactions of the Institutions of Mining and
Metdlurgy, SectionA: Mining Technology, 2010, 119(3): 193 - 197.
REYES-MONTES J M, PETTITT W S, PIERCE M E, et a.
Microseismic validation of jointed rock models in cave mining[C]//
44th US Rock Mechanics Symposium. [S.1.]: [s. n], 2010: 63 - 74.
KRR, ALEAE, BB, &8 TORALS B IR R LA
LRI bRk S244], 2009, 31(6): 667 - 673.(DU Cuifeng,
DU Jianhua, GUO Liaowu, et al. Mechanism of capping rock collapse
by no-pillar sublevel caving[J]. Journa of University of Science and
Technology Beijing, 2009, 31(6): 667 - 673.(in Chinese))

iR R P 3t R A A 2 X THUAR A AR S U [CL 35— Jm A= TR
WA ey, Abnt: e Tk, 1982: 272- 281
(ZHANG Tongkang. Monitoring activity rule of roof strata using
seismograph [C]// Proceedings of the 1th China Rock Mass Mechanics
in Mining Symposium. Beijing: Metalurgical Industry Press, 1982:
272 - 281.(in Chinese))

LA, FEPGHT, TN, & KB TARMER 2 X W7 T T ok
SRR BT T[], A5 S LR, 2012, 31(2): 3889 -
3896.(KONG Linghai, QI Qingxin, JANG Fuxing, et a.Abnormal
strata stress resulted from goaf square of longwall face based on
microseismic monitoring[J]. Chinese Journa of Rock Mechanics and
Engineering, 2012, 31(2): 3889 - 3 896.(in Chinese))

il VL, SEMA, B, S SR A 1S3 K AL
WE[d. A A %S TR AR, 2011, 30(2): 3 920 - 3 927.(HE
Jiang, DOU Linming, HE Hu, et a. Mechanism study of overlying
strata movement inducing rockburst on top-coal caving face[J].
Chinese Journal of Rock Mechanics and Engineering, 2011, 30(2):
3920 - 3927.(in Chinese))

Mk, BRI, R, S RN M SR I EOR (KR
WL BARE L, 2012, 9(9): 146 - 147.(XU Wei, LIN Zhaohui,
LI Jinnen, et a. Discussion on microseismic monitoring technology of
underground pressure in Dahongshan iron mine[J]. Morden Mining,
2012, 9(9): 146 - 147.(in Chinese))

W, ZRIEMR, MR g, SRR X R EHUE SR
ok EMMAT L. &+ F1%%, 2014, 35(4): 1 117 -1 122,(HU
Jingyun, LI Shulin, LIN Feng, et al. Research on disaster monitoring
of overburden ground pressure and surface subsidence in extra-large
mined-out areaJ]. Rock and Soil Mechanics, 2014, 35(4): 1117 -
1122.(in Chinese))

KNOPOFF L, RANDALL M J. The compensated linear-vector
dipole: a possible mechanism for deep earthquakesJ]. Journa of
Geophysical Research, 1970, 75(26): 1957 - 1963.

OHSTU M. Acoustic emission theory of moment tensor analysis[J].

Research in Nondestructive Evalution, 1995, 6(3): 169 - 184.



