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Figure 1 Geometric dimensions of models
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Figure 2 The longitudinal profile of the DS-TBM
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Table 1 Geometric dimensions for main DS-TBM

components

DS-TBM #H 1 Bl DS-TBM #HF  #ufd
T EA/m 12.2 AIEKE/m 5

HIE BHAZ/m 12.13 Ja G K /m 6
JaEER/m 12.07 PG/ m 0.03
BHHHA/m 11.17 GRS /m 2
TIEAK B/ m 0.75 HRIEE/m 0.45
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Table 2 Creep constitutive parameters of rock mass

ZH g

Maxwell it G"/MPa 0. 566
Maxwell Z5E 28 "/ (MPa-a) 27.98
Kelvin 3JHJ#5 G*/MPa 498. 1

Kelvin 2% n*/ (MPa-a) 4.26
PP o /MPa 0. 008 5
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Table 3 Physical and mechanical properties of main

components and lining

AR, BTk g/

TR * Gli g Gli (kg-m™)
WAE:S 167 76.9 7 600
A JE 167 76.9 7 600
HhH 20 15 3 000
WIEF 0.417 0.192 2 400
HIE 5 0. 833 0. 385 2 400

TR EAR R 12.2 m,4 5558 W 557
230 50 m, RPN FZL WL RKREEN 1 m,
VEER 50 NHFIE4 , PRSI BRINIE 3 PR,
1.3 FHUKRESHIER

#r TBM SLBH J) K F 4 #fE 71 F,, TBM W9
R, RHLRZS AT (1) HI0W7,

R(t) + Ry + F, > F|, (1)
PR, (1) 8 TBM _E A TR A= B 15 R,
9 TBM A E A B 15 F o TBM LR F IE %
Sk T HEST
R, (v) rfLhiaEE = (2) T3,
R,(t)=R(t) -p-B, (2)
KA R (1) N TBM _EIFEIATE S0 8 TBM 5
Rl 1] A BE 48 R B0 B AT AT I 3R K

R.(¢t) WiE T 445 FISH 15 5 M BUE B Y
TBM JJ 4 i )5 J& 5 B i 3 fal B e P 2 R,
A BB ISR 0. 15~0. 301 AR SCH w =0. 30, B
K TR R E R BRI AE - SREIE AR
R ILLAE", 235104 0. 988 0. 983 5 0.978,

R, ATRAE R (3) AR,

Ry =pW, (3)
AH W TBM HE,

2 MUERER BREM B R0 24T

2.1 MIEREHX TBM FHLIZEH B0
R A b5 ] e 45 SR AN N ) S G R}
TN REZHAT 0.8~1.5, B THEWIAMN A



2 AR, A5 O 2R 58 [T IECRE A XU & TBM R BILA ] 645 1 23 A 93

(a) HIBRHLR JTH B (O V=5 (o) JEHETR

(DfEEHR () RBIFERT B

(DBEAETTH B

3 XWIPME TBM R EINS R
Figure 3 The modelling steps of DS-TBM Tunneling

XPRCAF & TBM it T (4 52 0, 43 51 1H 538 A = 0.6,
0.8.1.0.1.2 1.4 F1 1.6 I @5 &0, #RIFATE A
XF TBM #2 k& AU FH i Ak i, %12
FREFT, B 3 it TR A 5 AR = 12
24 m/d, P2 BE Ar K 10,18 em.,

& 4 J& TBM 4%l A A BIC R B, Bl 4
R, BEE A BB R, TBM $2 filh FR 7 AS BT 386 K
FLBE A (A3 042 fok 7 38 348 8 34 7 A8 A, B

A B TBM i 2F A
900
800 L —a— AR=12 m/d,Ar=10 cm
—e— AR=12 m/d,Ar=18 cm
700 L —a— AR=24 m/d,Ar=10 cm
g v AR=24 m/d,Ar=18 cm
~ 600
R
14 500 |-
&
8 400 |
300 +
200
100

06 08 10 12 14 16
)

Bl 4 A X TBM £ JE F1 B9 22 M

Figure 4 The impact of A on the contact force

MRIEH (1) ~ (3) THRAIE A B TBM S
J1ezmlE 5, K5 WoR BEE A ISR, TBM Y
SBEIARWIIE R, R4 BT 5 DARNER A
(BASEE A B4 0.2) TR TBM SBH 1Y
HER L,

350 -

—a— AR=12 m/d,Ar=10 cm
—e— AR=12 m/d,Ar=18 cm
—a— AR=24 m/d,Ar=10 cm
—v—AR=24 m/d,Ar=18 cm

%

<

L=
T

[3e]

i

=
T

TBMUA AT / MN
[\]
3
T

o
(=]

—_

<

f=}
T

E 5 AX TBM ZEAKIRM
Figure 5 The impact of A on the total resistance
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Table 4 The extended rate of the total resistance

among different internals of A

SRR %

AR/ A/ 206 A=0.8 A=1.0 A=1.2 A=14
(med™) em ng 10 <12 ~14 ~16
L, 105255109 194 278
18 65 66 133 2 289
L, 1057 58 114 206 287

18 6.3 7.6 13.7 23 27.7
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Table 5 The physical and mechanical parameters of

surrounding rock,backfill layer and segment

Wi E/GPa i p/(kg'm™)
A 0.942 0.25 2 650
(EE Y [1,36] 0.2,0.25,0.3 2 400
T R 36 0.2 3 000
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Figure 7 The relationship of the total resistance and u 140 |
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Figure 8 The relationship of E and the contact pressure
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Figure 9 The relationship of E and the total resistance
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Table 6 The extended rate of the total resistance

by increasing E

AR/ Ar/ SVBH T3 BEAK e A1/ %
(m-d") em E=1~12 GPa E=12~24 GPa E=24~36 GPa

10 3.1 3.6 3.3

24
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Figure 10 The local schematic diagram of soft and

hard filling stage
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Figure 11 The relationship of L, and the total
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Impact of Lateral Pressure Coefficient and Backfilling Material on Double Shield
TBM Jamming Control

WEN Sen, JIA Shuyao, GAO Xingpu

(Institute of Geotechnical and Rail Transport Engineering, Henan University, Kaifeng 475004, China)

Abstract ; In order to study the impact of lateral pressure coefficient (A ) , elastic modulus of backfilling mate-
rial (E) and length of soft backfilling (L,) on TBM jamming control in deep squeezing ground, models were
established by 3DEC to explore the interaction between DS-TBM and surrounding rock mass. The Modified
Burgers ( CVISC) model was adopted to simulate different excavation stages of TBM in the numerical calcula-
tion and the main conclusions were drawn as follows: (1) the greater the A was, the more disadvantageous to
TBM jamming control : when A <1, its influence on jamming control was small; when 1<A<1. 2, its influence
was increasing gradually; when A =1. 2, the total resistance of TBM increased sharply and its very adverse for
TBM jamming control; (2) The greater the E was, the less the total contact force and total resistance of TBM
were and the more favorable to TBM jamming control; (3) the longer the L was, the greater the total resist-
ance and probability of TBM jamming were; In TBM driving, the length of L, should be shortened as far as
possible in order to reduce the probability of TBM jamming.

Key words: DS-TBM; TBM jamming control ; lateral pressure coefficient ; elastic modulus of backfilling mate-
rial; length of soft backfilling



