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Abstract: Such discontinuities as weak interbeds, faults, joint distributed in surrounding rock mass play an
important and decisive role in the stability of surrounding rocks of underground openings and the safety of
supporting system in most practical engineering cases. Based on the equal deformation and strength for
discontinuities, a method is presented, which can be applied to simulate the thickness of weak interbed in the
numerical test with unique FEM mesh; and its validity, reasonableness and practicability are validated via some
numerical tests. This method is composed by the COJO element, which is a perfect element formed in geotechnical
FEM software FINAL to simulate the properties of contact, and influenced zone of interbed that is a fine mesh
zone with constant thickness in FEM mesh. In this method, The mechanical parameters for influenced element are
altered in order to reflect the various thicknesses of faults. Based on this method, systematic numerical tests have
been conducted to study the stability of a tunnel surrounded by different thickness weak interbed buried in
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surrounding rock mass and the safety of supporting structures. These different thickness weak interbeds are with
the thicknesses of 0D, 0.005D, 0.010D, 0.020D, 0.200D, respectively, where D is span of underground opening;
and the surrounding rock masses are graded in classes I, 1ll, V. Some qualitative and quantitive laws on the
influence of weak interbeds with different thicknesses are summarized, especially the influences on the deformation,
stress of surrounding rock mass, as well as the inner force of shotcrete supporting structure. These results may
have reference and guide significance to the selection of location and layout of underground opening, the design of
supporting system and the construction of underground openings, especially these tunnels stroken to the faults.

Key words: rock mechanics; underground opening; weak interbed; interbed thickness; stability of surrounding

rock mass

]l

1 35l

KECH. fEENAIH R E TR S
WA ) B5T7  KARTEAE TRE SRR R
= AR S S G 2 A TR KRR b g
T AR TR T R SS Z5 R 1, BS54 R T 1)
JEREE. A, A FRIHSERAIE E 20 FEA T
ATy WA R AR LR R R R A M R T
Ba, FEBARRR. KBE. SCP i TS
WAE AR R AEAE LA T e A A RS9 S M T AL, 2L
AELEREAT M T = A A e 2 M 5 PR AR I
UUR R 55 25 4] TIOR3 (1) 5 Wi 46474 TH TR AN TR 29
Mo O 2 LR Ty o A D ar B TAE, s
B GBI T EAS IR R I 4 R =95 B0 Ak b i
ikt AT sk SPEREST T BA AN RN A 1
& Koy T ] S R E MR S, 25 RIS T
S AT R IR S AR E PER R, TR s ix Ty
[ TAEAT 7ROV R . B, XI7mT
WA KRR, W G Bruneau 2501, T
YN BE T TF BB G, Qe U TR
FEFEAENT A BAR TRE R A i ety L, 1l B
WITIEREGE T IR = FlA A e T 5 S 457 %
Ak, AT B A5 b, IS R4S
WEIEEMER . FrE T r), mdHT R I =
B RGEM . i) (IR, 7RI, B SRR R AT
T 5 TR 25 AR e Tk 2 ) AR 4 (1) S T R A R
. BEEEUE AT R R Y, akk st ]
I B A - TR FINAL, 850 T A A
G AT N 53 A P S ) 3555 S S 0t b T TR = L AR
ENE S S R YRR, YD R T L
PR, (HAR GG e 2 5 P o b T 3 = A A R
FEM SR U AR DL R

I 395 2 2 01 (1 ) Ak 599 3 J2 1) T B4R AT
2y BRURRE AR, FERFEMTAE T, &
P59 R B IR B ERME, L2 R ELK,
WAHFRIL K, R RIS R . B g T,
ST 59 3 S TR AR v A 4 AR 5
35t IR 7 1 2 R P 5 K THT B G 7S ) B T HEA T
B, ERIXRE v FUBE T RS AR K K ik 59
el WS IR B RN, R A
W T IR, A RG22t LR K
WA, o R TSy . R, A
SC LU e S AR TR S R, T
il T 2P RN 55 S R A R, SRR OF
it I A 55 3 J2 4 RS TS P AR v, 2B
TR BRI RS PR [R5 B 8 e 2, A
FHAZRE T 9 T 55 3 J2 J5E S b ] 3
FasE bk L R ST 5 K2 IR . ST AR Ky
VAL, AT R, R A E 1 S8
VAT B ZR % K R MR R K IR B
S SERREKI R L R R IAR T S H
SR SR L S BRI AR TE S, I T i ST
P

2 RERESMEARZREL

W TREAEORF, B8 JR R B i 3 22
NANTEGNERUR AL B A7 HAR B 2 #r o
REPE S50 SR M Y I AR 5, ik 1) T B S A
I35 e S0 ] & B L SCHP R R H R o
TIXFE SR, AL LURR S e SR A TR B S A
R, R REAE R A7 BROC R h ST AN
)R 58 e 2= SR EE R Ty ik S BRAR

ANTELAE IR SR A P e AR AUl A o
JRIIANESENE . $RAlI AoC T LR B (1) 5



F29% W1

SR, A IR R RS TV e N

* 2639«

KRR AL ZIIG KT WBAEANESALIE: (2)
B IJR 2RI I A AT

TR R AT AL SR T W2 5 iy (s
— [ B8 JEE 10 e B e R R 5 S SR TR A |
AT, AR 32 2 AF N BRa8  2 R ES 78
Y ELALTE .

3 3 Y A SR A 7RI T (AR T AT S S
RIAUAN A RIS K= . Wk 1 .

R 1 ARGGIE LA K S AL 5 2 i PR
Table 1 Properties of weak interbeds and their practical
simulation method
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Fig.1 Interbed element along the interface of two contact bodies
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Fig.2 Relation curves between modulus of influence zone
and thickness of weak interbed
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Table 2 Physico-mechanical parameters of surrounding rocks and supporting material
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Fig.6 Plastic zones of the surrounding rock with different
weak interbeds
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