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Numerical Simulation on Influence of
Joint Distributions on Failures of Rock Mass

LIU Gang, ZHAOQO Jian, SONG Hong-wei
(School of Architecture & Civil Engineering, China University of Mining & Technology,

Kuzhou,Jiangsu 221008, China)

Abstract: To study the failure process and characteristic of rock mass| containing intermittent

joint, the cracking initiation mechialsry and estend nz Hrccess o iatprmittently jointed rock

mass were simulated using software RFPA*". The results show that the strength of the rock
mass increases when the joint angles changed from 30°, 45° to 60°, the deformation increases
and the sound emission boosts up in the prophase of the rock failure. The cracking initiation ac-
tions change from independence to interaction and the cracking propagation length decreases
when the joint density increases, The middle joints quickly connect to the adjacent joints with
the action of compression-shear stress, which results in the rock failure. The broken rock zone
is the range where the intermittent joints connect.

Key words: intermittently jointed rock mass; cracking process; numerical simulation; broken

rock zone,
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Relations of acoustic emission(AE) accumulated counts and load step
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Fig.4 Numerical simulation strength of joint rock mass

B 4 B UL, Bt T IR B A 0, AR AR
MR EREES SHNEYHHEABM 2 £¥mE
4 %0, ARIRBETET 34. 8%, HM M 4 &
HnE 5 &K, AERBENNTRET 5. 1%. Al
LEREE 5 B0 X A R B A R
H—-tBR, AABRENBTRE O EHMGE
HHEKNELT EEAYTRREAL HEEAKX,
ERBERE, XS5OI HRANT L.

3) 5 ot A B A A B E AT R A e

A Xt 5 2 4 B vt Ak AR PR 9 JBE B R Y /D
Mg, TEFESYHEMNEREREFREWE
AN TS 2 WinE 5 af, BT M
T 13.3%,  FEMBTHET 19. 14, AHR M B Y
B, M TRBAT R, B0 88 A0 bt i A
BT ET RO — SRR, W EA RN
BEREMREBTRE BRI, HEEES
B B A R B KT R A 8 R .

AU EARTH.EVREERT RS,


http://www.6lib.com

L RE !

X RIS . WA X AR o S EAUBURT 5 21

SRRBARERF LREATEEORT . H5, 9
B YA B, A B R W AR L B T
et 3 ) SOEBBR, B A A — R B
MABHR, SRAKERWER, KRB &
3 LT DO TS 7N P b
TRKE UTANRA BERBE. B WP
HRAR R A3 R BT Xy B A AR 3
40T S BB Ay A TR S WS
QOME RS R RPN, S BRA
HREAE A FRACE B B B 0 R AT AR A
B B 7T LA 0 3 B B B SR I
BESARBRE, RRDTLURSRBHHE,
fE QAR BRBER. T 4530 7 b ) 4 2 48 K B 53 T
S TR AT O G T BB AR A R
SRS B R A, R BRI — R

3 & B

DR ERRAGT RBERERAREWE
HE HEN MK, RENIE—BERENS
FaT R EUSEHSVERE, “ENg—F
B~ RN 5 f0 R R S A
K, By REELE.

2) MWEUIA GBS ERM A FFEA)

HERE. AAERERRAIH, FBOREEN
ARG

t L pd ¥

[1] HOEKE, BROWNET. #a# T TR[M] #&
FroE BAL, THEM,F LR RE Tk H R,
1986, 160-168.

[2] = 5 ,BEK.WBEL. ARKFRTHELHE

FRLT). .+ TR%M, 2001, 23(3): 268-272.
LI Ning, CHENG Guo-dong, XIE Ding-yi. Geome-
chanics development in civil construction in western
China[J]. Chinese Journal of Geotechnical Engineer-
ing, 2001, 23(3),; 268-272.

[3] XIRM,HEH,R AL WEFTESABEFHR

ARBRAWMMOII]. BRBRKFEEM, 1997, 19(2);
21-30.
LIU Dong-yan, YE Xiao-ming, ZHU Fan. The ulti-
mate strength evaluation of rock mass containing in-
termittent joints[J]. Journal of Chongqing Jianzhu
University, 1997, 19(2): 21-30.

(4] AMNF, EB4E,85kph. ENNAERTHENE
BHRBBEAR] BAARETEE®R, 2008,
22(9)} 1477-1440,

ZHOU Xito-ping, WANG Jian-hua, HA Qiu-ling,

Failure analysis of intermittent jointed rocks under

M 30°,45°8) 60° 3 fi if , A 1 U BF
FHBERBOE L5 A RINE,

compression-shear gtress[J], Chinese Journal of Rock
Vicchenics ay! Injjineering, 2003, 22 (9).: 1437-

PESIR. X5 MA BEK R, I R
TREBRN, RAHBHEITIK, ELRRBZA,
LAk BT B g R AR KR A, 00
MR BUEHEXT TRHAT i E.

3) FEETEEBEM N, 2 KA EAEMN
LR A 1R T P 7 A BB BB R 1 O
YRR THENEEER, ANTEERKE
N A e R T T R 4 B BER , AR MB S MY R
R B R 5 8 M, FEREIRTE X _ BRI 1y
BUR T R B0, B MR B B R 1 S 1S
HEBHIOTMERMTERE.

4) T T I S I, A AR R R R
R, (EAPR3R BE R 2 70 B R AR 245 3 05 5 1
I-ERER . ARAERATRE X TVE
95 2 X A PRI B R W B KN TR W XY B L
HEREFEHREWE/D.

5 HYHFRNBRENGY RKESIINE
TR PR BE I, T A O 7 A BB AR TR
HIEBRFWUF, TEXNBERB X G R
ATHABREANAERNRETESRAERL

http://www 61 ib com L xEPBI/E

(5] #aek,milds. WV EE ORISR K ER DB
FELI]. #M T K% ¥H, 2002,31(5) 12-15,
HUANG Meng-hong, TANG Li-zhong. Study on
the failure process of intermittent joints rock by

Journal of
Guizhou University of Technology, 2002, 31(5). 12-
15,

[6] HBE ETR4,.BFF. BoRELIBRERAR
[M]. K2 . FHARH AR, 2002; 11-30.

(7] RN ERE BRELRGEHN HERLRIM]L.
JE3 B4 AL, 2003, 24-43.

[8] TANGC A, YANGWT, FUYF, etal, A new

approach to numerical method of modeling geological

means of numerical simulation [ ] J.

processes and rock engineering problems[]J]. Engi-
neering Geology, 1998, 49(3/4),207-214,

[9] TANG C A, KAISER P K. Numerical simulation of
cumulative .damage and seismic energy release in un-
stable failure of brittle rock; Part I, Fundamentals
[J]. International Journal of Rock: Mechanics and
Mining Science,1998, 35(2), 113-121.

[10] M¥ER. HAFZSARHBERLUNE]]. 848


http://www.6lib.com

22

FEHT L REER

# 36 B

(11]

[12]

[13]

[14]

HESTR¥ER, 1997, 16(4), 368-374.

TANG Chun-an, Numeric simulation of acoustic e-
mission in rock failure[J]. Chinese Journal of Rock
Mechanics and Engineering, 1997, 16 (4) . 368-
374,

BER EBFH RN REEEMBRYEES
MRS AEBREERNIT]. 48
23, 1999,16(4),; 112-120,

TANG Chun-an, FU Yu-fang, ZHU Wan-cheng.
Numerical approach to effect of interface properties
on failure modes.in particle filled composite[J]. Ac-
ta Materiae Compositae Sinica, 1999, 16 (4), 112-
120.

RITR BEEZ ARPRENAY RABABEE
#1010, B TR, 2000, 22(2).231-234.

ZHU Wan-cheng, TANG Chun-an, Numerical sim-
ulation on the propagation processes of mixed mode
cracks in rock plates [J].. Chinese Journal of
Geotechnical Engineering, 2000,22(2), 231-234.
BEY.Fra.nac. % RIEEBERSERE
BEHBERBIM]. KE HHRK¥RE A, 2008,
20-37. ‘
FEXE, RN AN §. BRHESTIRIM]

[15]

(18]

[17]

(18]

R B H AR, 2002 104-108,

# HERR.IED.E NOUEEWHXNIENRK
HRPRETHRaT BOEw]] RIEKEER,
2004, 25(2).:167-170,

XU Tao, TANG Chun-an , WANG Shan-yong , et
al, Influence of crack continuity on propagation of
en echelon cracks in heterogeneous materials [J].
Journal of Northeastern University, 2004, 25(2).
167-170,

REW,ERL TR VEBEBRENENSRE
B K TR AHIM] dbE. B3 5 Mk, 2002;
73-75. '

HW5.HmEE. A hEIM] . BRHE
i, 1987, 49-59,

REM, AHH, BB FEPHEEARREERS
XN EHR] PET L AEFEER, 2006,35
(2): 192-196.

SONG Hong-wei, JIA Ying-xuan, DUAN Yan-yan,
Study on characteristic of rock broken by excavation
and roof supporting object[J]. Journal of China U-
niversity of Mining & Technology, 2006,35(2).
192-196.

(RITRE E&4D

http://www 61 ib com L xEPBI/E


http://www.6lib.com

