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Static numerical simulation of drilling & blasting pressure relief of burst-prone

rocks in tunnel wall

LI Junping, WANG Hongxing, WANG Xiaoguang, CHENG Xiangen
(School of Materials and Mineral Resources, Xi‘an University of Architecture and Technology, Xi‘an 710055, China) Abstract:
Rockburst, large deformation and zonal fracturing are becoming technical problems for deep mining in China. High ground pressure is the
root cause of rockburst, large deformation and zonal fracturing. Moreover drilling and blasting pressure relief is an effective measure for
transferring the abutment pressure peak to deep rock masses and release part concentrated stress. Taking Changba lead-zinc mine limestone as
a sample, the drilling space and depth for drilling pressure relief in tunnel wall, and the effects of stress relief with and without

bottor-blasting are numerically simulated by FLAC”. R@Search shows that the deeper overbur-
den, the greater abutment pressure, and the borehole space should be
larger. The drilling depth for blasting pressure relief lies between the
position of abutment pressure peak and the maximum width of
abutment pressure zone. In addition, the pressure relief effect is
insignificant as compared with drilling without borehole bottom
blasting. The control measures following the above mentioned research
rules are applied at limestone and marble tunnels in Wenyu gold mine,
a myriameter adit in Yuling town and Dongtongyu gold mine. Though



rock burst does not occur when tunnelling in no burst-prone rock
masses, SUCh as |ampl‘0phyl’e, due to their borehole space and depth increasing 0.5~1.0 m than the location

where distressing is needed, it can also reach an ideal effect making sure the abutment pressure transferred to the deep or is partly released,
and the tunnel wall cracking or spalling at the stress concentration are avoided by the similar borehole bottom explosion applied in burst-prone
zone. Key words: mining engineering; rock burst control; abutment/support/bearing pressure; stress relief by blasting; stress relief by drilling;
stress relief by drilling and blasting; numerical simulation

MR T KRB R R 4 I BB Aee s . TER
K ERER IR MRS . R IR, HTHR S 2 A LB
WIZERN B, NATTHE 7 XS 80 ) i S, LA b ki (0 17] B 6l oA
W R A eh AR, IR R TS A BREIR IR . Rk s =
JESH, 7 TREECE o kAR R TE S fa 8o XA A 1B 16 7 3G
T R, AL, SRR SBP LR RABE
SIS . IX A T AR B AR R, FEEEE S XA
VR . AL E FCRGTEAR i ER AN HE i f5 FoiE Bk

X SR A RIS, % E A EET T BRI R IR A 2) NILSZH, XA TR BRI 78
A RALELT TH R AR AR W B R B DARECA R AR R T R, R AEREALEE S RRE B A i
BPERLE, JERIIEH T RS SR BUNIREE BN EREE L BB EEIE. WRBLE. i)
st SRR GIREE AT FMAPRISLI T R A

WisBH: 2014-07-0712FS HHA: 2015-01-30E & H: MK HARFEEUH ( 51244006) ; P52 SURMHE R4 H AUS B F R R &I H ( XK2012005)
EEREIN: R (1969-) , B, T2+, &%, WLESN, FENEY UEG N ¥20E% SR T/E.  E-mail: junpingli@163.com



3) HUETHALEE, BIAEHME T HOX R R ) 4 b X SR ITF-BE,  DAREARERIA SRR SO Ry M. X B4 KK
o~ JRASSEAL DI B FLIRAEN RS . AESCBRN ARk, RPN IR AR R T, — e TR
Beuits TH BEE SR AARALSRAT )5 185 B T SRIGT , 5 K Pl S8 RGBS W S, 380 5% P e P Tl A B it .
TS BRI PR AR T A B 6 F-B, B R R S i 2 R A BORAME

[1,9-11] »
BALREE R —MAEREETE . [E[E%FF CARL HeisingfefiR 2 mx2 misE kK 10

A VN

MRS PRSI A LR AMANE, BBl 2R TR R A B TSR e« T
IRBR2EH A B AL IF PR B 25 IR B AR B S R ) FR R A A 1
AR TEAR, IR 5 SR ) AE ] Bl S RS .
WRAAEE B EE AT IR T KR A E B FAS 1 5 14
fEAT R, JHEN T EA B IBR XN A 'SR TE N
WEAE A 7] B TR . RIS SR T 4 A TS BR A
B LR B AT T A R B R A& T B RISEES, R ES IR
SR RIS e, A58 R BN ) 4580t J0 ) AR B W A
B4 OB AN FLAR BB W R B4R 8L, A5 JRI 300 I B ) WAL k)
I A GRS . ATk, BRI V5 BN &5 LR B 0 B VR A
R EMRBEIRFBZ . wen vaniongs™ TR RS Ml 3 $0E
B A5 2 Bl FL B A2 A £L 1R] B R 5 i 4 L 380 T SR 28050 iy 32 L
F, WOREN L 18] PR 32 e 1 T8 R A B 58 1 38 40 R SC B S R T
SRR, BEHIIRAE Sl B E T 45 LI Rl o I 3R
HRNART B, 1520855854 By 2 TAE H 8 E i —Fp ik
FE. REHMANCEIEL T fLURBRERE R HESCR, hiib
TEA ATRE L T, HEAARITAR B A AL L2 fLRR
150 B 22 13si s A R

HRSCOAZR I BB R, R FLAC g Ul 1 i 1 v gty L S T
RIESFLIRTEE S 85 LR BE B FLIR A T2 25 IR B A 0 R RO, I o
PR T SO0 ZRARIE G0 8 9 10k B B R 35 5 KAl i
PR RS )
1 1REVZEST
RE=HE OLE 1) , @HSSAREARE FLAC TR LIEZEA AR . RIS



A2 B O R T B DN R, BE TR B B ha

R, B womsmmm, @y U2AmGEEY

L5m, HE4 20 m. BRI 17 m, 7R 12 m, yIiRIE 33 m. i i R A
HeshFL, FLEN 100 mm.

4+ BIASHIEEE 500 m. 1000 my 1500 m=/MHER, RIEAGSMMA SR FRE (8 haR) NEs
TR TR (R )HIH. B S R R AR 2k

HESCHRI19] 855 BRI20T BT (AR5 M SRS S 20, St (20150 el b R

0.7UETE SIS A /I 225, WA 1. 1500 mELYRE % A& ) 407 WA 2.

ENEBEFIZFERE
Fig.1 The tunnel model following excavation
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Fig.2 The abutment pressure distribution
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Tab.1 The physical and mechanical parameters of limestone rock-mass
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Fig.7 The bearing pressure variation at different borehole depths
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