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Effect of Assembling Mode on Structural Internal Force of Cross-river

Electric Power Shield Tunnel with Large Cross-section
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(1. Key Laboratory of Transportation Tunnel Engineering of Ministry of Education, Southwest Jiaotong University,

Chengdu 610031, Sichuan, China; 2. State Grid Corporation of China, Beijing 100031, China)

Abstract: In view of the significant influence of segment assembly mode on the internal force of
tunnel structure when the electric power shield tunnel with large cross-section crossed the
Yangtze River, the lining structure of shield tunnel in Sutong GIL comprehensive pipe gallery
project was taken as the research object, the beam-spring model was used to simulate the segment
structure, and the load-structure model was used to calculate the load of segment structure. The
mechanical behavior of the lining structure under different assembling modes was studied, and the
effect of assembling modes on the internal force of the transmission shield tunnel structure was
explored. The results show that the internal force of segment structure is controlled by staggered
joint assembling and the deformation of segment is controlled by through joint assembling. The
mechanical performance of the through joint assembly is better than that of the staggered joint
assembly, but the deformation of the through joint assembly is larger, so it should be selected

according to the use requirements during the construction. The mechanical behavior of segment
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structure is different under different assembling modes, which is related to the position of capping

block, staggered joint angle, circular direction of target ring and position of longitudinal joint.

The assembling mode has great influence on the maximum shape variable, the maximum positive

bending moment and the maximum negative bending moment of the segment, but has little

influence on the maximum axial force of the segment. In staggered joint assembly, try to avoid

staggered joint angle of 180° and the most ideal staggered joint angle of 32. 7°-81. 8°. The

conclusion can provide reference for the segment assembly of transmission shield tunnel.

Key words: electric power shield tunnel; assembling mode; lining deformation; structural internal

force; beam-spring model

0 351 F

e 8 3l i L IR0 2 s ik ot i B I BT I 1 22 IR
5 PR B 451 Al v A ST R L B = A B
AN T 1 3T 500 B B A5 A R SR
T R R R T AR X R R A AR i T . MR
AT RT LA 56 A duk i 3 85 55 0L o 3R] Y 4 o i A B T
G i R Il DX R o S 8 B L B0 R T R
MR T A i e R OR A i AL R S L R AL E R
BAELAT

FI AT FE Sh R 22 Rk H G 1 B 18 E s B R DR
T3 BB » P T OR AR e R OETT R T B G A R Y
B TARSAF TR BT i — &5 B e I H
TEAE 7 B 7 308 7R 32 i 7K T K I T B 3 A S
WESH 1 PR RE RS L R B O e i . DFRETT AR
[G] FfF i oF (i 45 4 0 2 PSR AR T S Sk

[ A Ah 2 3 A R DF A RO AT T RIS
B3 AR FE R A K VLR L AR M T B JE A R T
R PER UM 7 A LB B R T 9N A AR
F 6548 i B 1] 9 g B s . B /b BT AR AR R AR
TR o 7 7R 2% % 1 B A 4 DR AT ) B 3 3 5
B0 B A B e B B O 12 0 G B P A R 4
WIRAZ 7o e W A5 T XA PR Y B i A R
52 F11 BL o3 AT - SR FA BROGER A Xoh A [ 9 26 A 153 )52
ANTRLEF TUB A T ) 48 K A2 (e MR E AT T O
Fo. F BRI A BROCE A ANSYS #48 Jr i fE
e LA R B - AR e A T R B B
FIREES S50 MR C R, B R KIE M
5 ER T A RAK VE R G TR K AR e K Y BEGE
X R B R D2 7 1 DR B 422 L BRI 1 Ak
AT TR ARG B4,

B B e DR RN O F 58 08 R 22 O 28 3 )
B Al 5 T O B TR R g 7K T R ) R T A D 2 800 B
EL U S A 1 i e WA ) ST N I R Ry A B

DIRE 5 XL 2 o PN R 7R 52 A 8088 R Y e ik A 25478
Wk 18— kA R AR TR | ] i 2k B 45 H L 52 ) 3R
B A BB AT AL SR Tz

FE T AR SC LA I3 T S 2 4 T 3 DA H HL 4R
6 (GIL) £5 5 45 JBE TR I ) & 3 Ao 1) 45 40 A F 52 X6F
G H T - SR BB AU AE e 4 4 L R R 7 -5
BRI 7 G5 4 far 28, XS [R) PF 2% 5 =0T Ao 1 45
¥ 32847 AT OE 98 o3 B 1 DR 07 200 i L T A
Wk T8 25 K4 N 07 B4 52 T A0 5 LA A i FR A R G A
A PR e BRI S S %
1 TiE#HR
1.1 IENSE

Jhil GIL 8 &8 i T # i T/ 7 R HD #25]
sk FACE (Rl 5| uh, MR L
1000 kV 22 It 45 ey J B 742 vl T8 10 OQ 5 BR 0K TR
St ST U A A A R R R GIL $
A Al H ATt b e S 9 R A e K
F AR B v 1B K B B GIL A T . 1% TR
REIE N4 10.5 m, AR48 11. 6 m, Ji& # B i K B 24
5468.5 m, i TR VLT UE = f A& My, 32 28 %
MEE LR D EEREE SR B
TR B 20, 4~47.8 m, FKZEE B B MR,
JETA R AR S bR — 74. 83 m, K JE ST E w3k 0.8
MPa, & H #ij o 2R 5 R /K fe e 1Y % Fe R
W% T2 2 DR 1 DL P11 BT I L 2,
1.2 TiEMES

(Dix TR E K B KL, BA miEK
PE v B SR e A e O AR A A R b ) Tl BT S
P DL SR B b by SRR S5 )2 A T R
J2 o R T8 25 R ) R T L A MR T I R K

(2) Ji A6 % 1 VP B e RIRGK 47,8 m, YL
OF T 2 B K MR . K £ R )ik 9. 0 MPa, 2 i 5
KO e R R B T 3G B T A R A R 45 A 7R



114 EAAFE TEFR

2019 5

B ES5468.5m

B1 BEHMNEE
Fig. 1 Tunnel Longitudinal Section
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Fig.2 Tunnel Cross Section
AR REAR BT R ZOR .
(AR T AL GIL B I 2 5B VT B Ik
iz . GIL o T i it 2 e v i, — L 2R e it 2
SRR S O R A T R L BE T M R S is A
(19 2 A A o X A ) O I 1R 4 g AR T R i

2 BERAESHRE

2.1 AAhITE#ER

MR XF % 38 55 b 2 AH A A AR TR A% B
SEAE PN 7B T 1 32 43 Sy At -5 A8 1k R b 2 -4
Pk 2 FpE AL E T [ AN R R E Y
TR SR FH T - A kL W B 3 R, Ko Py o
LW, R I HE TR A S K R S We R
TR E5A F LW, I . g0 Al AL T5T Ak
WK £ R J7 g0 AT HE AR a1 K £ J1, H
AT B A T30 85 3 5 B R L D S A,
Hi 2T 7 b A B A R 4 SR A 04 AR ) R ) b 2
HEE AT, b 2 S T HRR AR A2 R g, NI
J £ B 3 Aol 1) B ] L A S B ) R A e . R
i 5 3 T Ak b S T R FH R VD B B B 4 A Y
FIETE RS RAKE B SE KGR ik
TR FTERR T 250 K £ 172k .
2.2 EREWEER

AU T A R G A R 45 R I ) A R B4 TR
PR LA 5 B B R gR-mA g 3 AR A B B R A
(] A5 RN RS AUL A8 42 S M DA R B 25 4 1)

v (T

B3 WEH-HMETERE

Fig. 3 Schematic Diagram of Load-structure Method
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Fig. 4 Diagram of Beam-spring Model
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Fig.5 Diagram of Segment Lining Structure
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Fig. 6 Nephograms of Internal Force Calculation Results
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Fig. 8 Variation of Segment Bending Moment with
Different Assembling Modes
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