F35% %118 A o X oF ¥ R (8 XA F om) Vol.35,No. 11
2014 % 11 A Journal of Northeastern University ( Natural Science) Nov. 2014

doi: 10.3969/j. issn. 1005 —3026.2014.11.019

AE TBM X EZEHMEX THESRE S

EER, o #H, I M, AHE
(RHEFLT R UK TARBE, IL5 K% 116024)

¥ . FHX TBM SURIAY X RIS 57K CHE 4 B SRR, I8 T IR V 2P Fp LA A E O,
N THT LS - DYNA S-S PRI ST S5 — Bl i il IS 350y BURE RS 430 T PO A SCHE 4540 5 2R LA
AN AR T (R AH B A R S5 R R AR R MY LU 28 EA T, KO SO REAE B2 il T ARy 100%
T 0L OREE A T s ERRE R 2= V 2R [BIE T, Tk S B ASMm By 20 5 AR5 kA4
YHEIG %+ X B8, JGie g st T 28 [BlA0 2 V 5 EEE , BEA M RE R R I MR e . & R h 4 5
4 W T AE AL S PR A A R TRl — i B B AR .

X $# R TBM; /KPS X B34 ;LS - DYNA Hl A Rue i

mESES. TP 391 kAR A TEHS: 1005 -3026(2014) 11 - 1602 - 05

Stability Analysis of Surrounding Rock Under Different TBM
Supporting Forms
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Abstract: The simulation models of two typical supporting structures has been established,
according to the structure characteristic of X supporting and horizontal supporting, which analyzed
the simulation models of different contact areas with class II and class V rock. The results show
that class II rock remains stable only in 100% contact area while class V rock is difficult to
maintain stable when using horizontal supporting structure. Class II and class V rock both can
remain stable under X supporting structure. The above analysis conclusions will provide a
theoretical basis for TBM supporting structure selection in the future.
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Fig. 3 3-D model of horizontal gripper-surrounding rock
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Table 1 The main physical parameters of rock
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Fig. 8 Gripper forces of horizontal supporting

(a)—100% #fph; (b)—80% %fih; (c)—60% Hefph; (d)—X SCH.
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Fig. 9 Gripper forces of horizontal supporting

(a)—100% FZfph; (b)—80% %fih; (c)—60% Hefph; (d)—X SCH¥.

MIE 9w LIE W, 78 V RHBIE T, X BRI TAERNEAE] 1. Is i, S Lo a0, 1]
AR S DRRE, V R EUAREAE St U S R A RIS REIS Ak
At ST Sy LR PR STHE T 5 24 S S LA Z (R Y

WA SIS A A B B ey, S8 i B O JEOR 1 60% I, T A i fa] ik 3]
L5 Bl =2 ) M e R/ N A K 1) 809 B, 0. 6s I, 4 ) B 4 & AR ORI B I I B, SRS



1606

AAKF (B RAFR)

%35 %

PRI O, 1 I A Py o i 2 K T R
KT BEA B

3 4 it

1) K3 TRELA T, 5oa £ 100% 1
BRIE A P, B AR 5 Bt i v R A il ) 1B
HEIRAR KO SRR AN REARSE TAE.

2) JRFSCHEAE V EEA T, J0Ie 3 fid i B
N2 KSR ICIE R Bl A R E o) A
Fl PR A

3) X RUSCHAE T REIEM VRS T, 5
HATEARTRBU 100% ] 60% |, 5 A1 B REW 5L
FERLSR B R 1SS T, Bl R IR AR E I
PR IEPHRBLS:.

S 3k

[1] Tai Y S, Tang C C. The dynamic behavior of reinforced
concrete plates under normal impact [ J]. Theoretical and
Applied Fracture Mechanics,2006,45(3) ;117 - 127.

(2] akmh, BB, 8%, % ARBESE T TBM J]RBEA B

AABAERFE[T]. &+ TR ,2010,32 (11) : 1780 -
1787.
(Zhang Kui, Xia Yi-min, Tan Qing, ef al. Numerical study on
modes of breaking rock by TBM cutter under different on
fining pressures [ J |. Chinese Journal of Geotechnical
Engineering ,2010,32(11) ;1780 —1787. )

[3] ChoJ W,Jeon S,Yu S H,et al. Optimum spacing of TBM
disc cutters; a numerical simulation using the three-
dimensional dynamic fracturing method[ J]. Tunneling and
Underground Space Technology,2010,25(3) ;230 —244.

[4] Andrea E S. Donald W W, Roberto T L. Direct analysis for

design evaluation of partially restrained steel framing systems

[10]

[11]

[J]. Journal of Structural Engineering, 2005, 131 (9):
1376 - 1389.

F 4. TBSSOE AUy WL 14 iy 45 il [ 1] s MM AR
54 3,2006,19(5) ;71 -73.

(Wang Yan-jun. Control of type TB88OE tunnel boring
machine strut [ J]. Construction Machinery Technology &
Management ,2006,19(5) .71 -=73.)

Barton N. Some new Q-value correlations to assist in site
characterisation and tunnel design[ J]. International Journal
of Rock Mechanics & Mining Science ,2002,39 :185 -216.
SRR, EHERE, SR OS R . G A T 45 0 AR 10 AR
ALT]. KR4 ,2011,44(6) 522 - 528.

(Su Cui-xia, Wang Yan-qun, Cai Zong-xi, et al. Numerical
simulation of excavation load on cutterhead in shield
tunneling machine[ J ]. Journal of Tianjin University,2011,
44(6).522 -528.)

Blaier S C,Cook N G W. Analysis of compressive fracture in
rock using statistical techniques: a non-linear rule-based
model [ J ]. International Journal Rock Mechanical Miner
Science 1998 ,35(7) .837 —848.

Holmquist T J, Johnson G R, Cook W H. A computational
constitutive model for concrete subjected to large strains
[C]//High Strain Rates and High Pressures. Quebec City,
1993561 - 600.

Pouya A, Ghoreychi M. Determination of rock mass strength
properties by homogenization [ J]. International Journal for
Numerical and Analytical Methods in Geomechanics,2001 ,
25(13) :1285 - 1303.

IME TS B, 4. TBM 7K - ST 4% R 6] 45 ol T AR
M ERREE T [T]. 0 R 3 TR R4k , 2013, 34
(7) :899 —906.

(Sun Wei, Ling Jing-xiu, Huo Jun-zhou, er al. Stability
analysis of surrounding rock of TBM gripper under different
contact area[ J]. Journal of Harbin Engineering University,
2013,34(7) :899 —906. )



