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Simulation of mechanical response of deep rock pillar
triggered by dynamic disturbance

SUI Bin, ZHU Wei-shen, LI Shu-chen

(Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China)

Abstract: The mechanical response of deep rock pillar, which is under complicated stress condition and then subjected to dynamic
disturbance, is numerically simulated. Under different lateral pressure coefficients, the dynamic response characteristics of the pillar
are characterized; and the effect of the duration of dynamic disturbance on the pillar stability is studied. Through the numerical
analysis of the pillar in deep rock, it is found that the triggering action of dynamic disturbances is closely pertinent to the static in-situ

stress condition and the action time of the dynamic disturbance. In general, it brings about greater influences on the stability of

underground tunnels with the decreasing lateral pressure coefficient and with the prolonged duration of dynamic disturbance.

Key words: deep rock; dynamic disturbance; lateral pressure coefficient; unstable failure; numerical simulation

1 51 5

Wit B2 P KT s KL At B it
BE, WK PUHARIESE, IE LR BT AR
FERETT . BEBOT A AMITR. TR SR EIT
ORI R T o UG8 ML XA v L LR DA SR A Y
I, AEAF A ARHIN g L RN g R TR H 2SR H
TR W], A RN T I8 IR R A,
ANV BRI AR AL E—f Besl B — B BeR
B PR AR 28 i R s TP L o R P 7 AR O
Wiy, AR MRR BN TR 2 (TN FER AR K
Rl Wy, R IFZR R e Ak T v R X (b

Wk H . 2008-06-20

R, SRS A R SRR TR B AR LA
BN, X RE R K SURIRETRE W 5 | A 1A 1 2%
FERR, AL TR AR AT R 5 A4 ) K AR
MNATTRIAE N ) A I 22 P i 8 0k
Ph A BEEHLEIAT A5 AT KRB, 15
TS E R, (HAETTI RN ) N A )
JPIDBUR s S s S P S SR = AN L]
PR, 1A AR AR R A s
AR BT B AP AR RO R LU A Jih
(K3, tmriEeam i g i A . < AR s AL
H = 111 52 ARG SR ALy B[] B0 32 77 ) A
PERREAR, A AR A7 I3 I A e A TR B

FEBIH : [E K HAREEEAG T 5 H (No. 90510019); 5K FARFEL 54T L35 H (No. 50579033); %K 973 Jil H (No. 2002CB412705),
SEEEA: Bk, B3, 1981 4FA4E, WLWITUAE, FENGEA I FRUET I TR, E-mail: suibin666@163.com

EIRAEE: KYEH . E-mail: zhuw@sdu.edu.cn



2502 b +

b 2009 4

BRAEAFRE, ISP ECA AL (KI5 AR B EORE
1 e TSNSy SN (e R T O 1 e R R AR
(IR R, A A T8 AR RS I HAZIE A P
IR RS I L SR A B BN P AR Rl
X FERER U ) R IRAAR, 8 SRS N )
MPER . BEETHEEET, B 5EN
(MIHET A, RN SRR B IR, XAl
o I IR B 2% AER RN TIRES
o BhAIENEAE S O il A B R MU AR
ANERKZE, PFRSSRBIRTARE R KAL)
PRI AE IS e BRI, WAL TR 2N
JPRZ I E LSS A T IR LR 0
YU AR 130 7 9CH (KR AL 2 22 R

V2B MR T a s &8 A~ i 3h
AR T AR, P TR TR
FE 12 RO AT A DA 2 a A e i
(KBRS ASPB B AR BRI 1K) A ML
JEAT TR 20 4 S S PR M /e R 2 o
N ) IR (K950 )3l D A R BEAT N ) e A 4 )
SEMANE I, WEITT BB FEAE AR S A A e 281 1
NP I 7wz i AL IV S P (B B o N e i
2 SVIRAS RS EAE PR 5 . Ao 72 B HE
SEHECT A SR R A B RIS 5,
BEAT T B AL A IR A A RS IR RAZ B 18 K&
I AT SR RFPA R AER 3 S Hh3h il
FGFBATE R RFEBRHEAT T HAERS, b T A
BESESSESER ST eif AR

FLAC™ F8)5 (030 3 v AT 5 1 TR
BT eh R AR A 5 7 i R 4R, A AR A
Huf AR L e B ) A0 HT B A SR FLAC™ %
TRFHR N T DX R AL AE B T3 08 T 1 =4k ) 2 i
BEAT T, HIAE T WO R Y IR &S AN 2
=ik (BRI PORY SHIE S Ry PN S 22 NTb A S|
SR A DB B St T axdefit— L8
SR .

2 PR

AR SCIEIURFBAS 18 J& BBl (1A AR E A BF R 52,
X IAEEN SIS N 1) 7252 m N AT = e B AT
R 1 () Pyl WIS A T 04, aAe
20 m, TFERXEAERIS R 2 703 T, 3 3724
AL RRRRIE T (b)) Fin. B TS RER
NS R E L AR e, v, 2 AT

BEET0), DR A L AIKVT7 1 A, A1 L
TGN T R Po WA N ) i B A
307 AT VAR, RV 55008 B0 ¥ 1 ) AT AR -

0,=0,=AC_. (D
X AWM RE BTN Pt ah A b

RGEPERIEMT,  FRE Spa AR B SN
ZNE (1), [FINPRE [ 58 2 A 0 R A 5t -

)
| )
! 26 m !
- >
: i
=T S Wi R
< : : A
! |
! FEE ! g
_ Ll |E
] —
|
[}
______ Wz L N_____
' |
4im [
T [}
| )
| )

(b) THE

B 1 EERRAR RS

Fig.1 Numerical model and mesh of pillar in deep rock
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Fig.2 Illustration of the CWFS model
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Table 1 Physico-mechanical parameters of pillar in deep rock
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Fig.3 Time-history curve of stress wave
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Table 2 Parameters of dynamic disturbance used in
numerical simulations
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Fig.6 Time-history curves of vertical stress for monitoring zones when A =2.0
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Table 3 Calculation schemes and corresponding results
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Fig.7 Spatial distribution of elastic released energy
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