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Abstract: The technology of borehole pressure relief is an effective way to reduce the elastic energy accumulation in the
surrounding rock of roadways, which can reduce the risk of regional rock bursts. Therefore, the studies on the pressure relief
mechanism of large-diameter boreholes and the corresponding reasonable parameters are of high engineering application value.
A series of laboratory experiments are conducted to analyze the effects of different parameters such as borehole radius, spacing
and depth on the uni-axial compression strength (UCS) and failure patterns of samples. The particle flow code (PFC) is used to
quantify the micro-cracks and simulate their corresponding propagation process. The laboratory and numerical results show that
the stress release resulting from propagation and coalescence of micro-cracks is the basic reason for the pressure relief around
the surrounding rock of boreholes. The micro-cracks around the surrounding rock increase with the increase of radius and depth
of boreholes, and the main crack becomes much more serious, resulting in larger pressure relief. In addition, as the borehole
spacing decreases, UCS of samples decreases and the corresponding failure pattern changes from independent one to transfixing
one, leading to a much more obvious pressure relief effect.
0 35

Key words: large-diameter borehole; pressure relief mechanism; laboratory experiment; numerical experiment

=
HAT, BEE R TRIRFLZEEE I, A1
TFRFM IR S

RINER

TR AR O T v U TS T —
FERFRIT R LA = it
R R (02 77 9¢ B3 W1 o — L i) B e ),

v [ 3 AR O A PRl U S BN R T, o
A S A R R, SRR, Bia RS+

2 7 e el M R PR A R R AR
SRR E . IR F ALl U R AEAUHL By

EEKF K AR FLE RS, HoA, 5L RAE AR
VA R LR AR AR i, IEIRETS R RS A, B
s HHEA: 2016-03-18

*EIMERH (E-mail: jiangyjen@gmail.com)



1116 "o+ T OB % M

2017 4¢

FEACRGALEN TS A Pt e R TT T, X<k
PNl IR A A 1 AR R T K AR BN AL R B
Jh b L fEBE R T, 5 el
Y& FLAC™ X ORI AN [7) B 7L B PR 8O R AT
THRAL: XLl 2R PE ) FLAC™
UBEIT T ENEALFLAR S LI BR AN BEXT 0 R ROR IR
mi; 242 YT ADINA A5 BRIG /- HT R R AR 1
il R B S b Xl FLEN SRR AT TP TE s R
PR T A EFEMUIR BN, M T AT R
EAERIR BB LS HOE B RIS B
BT, DRTEN RA RIS S T B R
FLSREFFER S S R B

SR, P K ARl AL 3B s BOR RO TR
RAZHOS LRI BTl 2R, SR TR AL ENER AR
MIATENLER I e WL, PRI B ARG FLE L S
RSB TSN R T i PR 9 TR E
R ALENE S E (B FLEAR . B FLIRBE S Bl AL AR ) %
T N A T S S A R AN, AT TR 2 A R A
KBS AR 45 1 17 BT FU Rl FL S8 s R IR R
I WL FE B Fe el fLR IR G e e X, W KREAR
B PN S B S B FH B A SR HIE 4%

1 KERLFLENENIE S

R EAE R AL R M Tt TR ELAR B AL 7 VA R
R L DX 3P 77 £ R B2 B s A I DI R R T 25
Pk, A4S RT RE A A AR REAR AN AR E A ORI R A N AR E B
%ﬁﬁ,ﬁ%ﬁﬁ¢%ﬁﬁﬁﬁ%ﬁ%ﬁ@%%ﬁ%

o TE R NIRRT EARBESLIN, B SLA
MW%fmfﬁﬁﬁ?Fi”%ﬁﬁiﬁW,%%E
BN K ELAR B AL BRI A F— A R AL B4R K
IRZMIBRE, AN KEARRG AL B A B X e T
FHIEE, AR R — 2 T B SR R X, 15
JS2 3B PR /IS, ELAE L 4R o X [l AR AL
e, —IrmehfLER] 7ESAER, B AR TR
I DIVVAE SO L) TN i ey N o RS R N1 2
M AL T BRI I3 PR, BRI T R 2 i A bk
BEFIBE T, ANTIIA B A oty I A AR A AT RE . AR
R EARRFLE B BB P 1 R

2 LEEEARIESR

RS RS K PFC ORI BN T BB 5t
HALHR YRR R RS R, B4
T AR TLEEHLEL.
2.1 REIE

AR 010 5 IR 5 SR M i Tt R
B, SEFERFAUE . ANHIERBE, 8 IR it

M sKie: 20mb: KECEIN 1212034 Hrp, Kk
EFARS RN 32.5 EEKYE, {3k 24 h P75 RiAE
fHIREEFT A FY 28 d, Wl R ~F RN 200
mm X 100 mmX 100 mm.

T2

7, / //////Il”,,,,,,/ L

7777

1 RS FLENE R IR
Fig. 1 Schematic of coal drilling relief
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Table 1 Design of test schemes
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Fig. 2 Stress-strain curves of samples with different borehole
radii
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Fig. 4 Stress-strain curves of samples with different borehole
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Fig. 6 Stress-strain curves of samples with different borehole

depths
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