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Optimization of Structure Form of an Assembly Tunnel for Two TBMs

YANG Guang
( China Railway Tunnel Stock Co., Ltd., Zhengzhou 450001, Henan, China)

Abstract; The TBM construction organization mode of one tunnel for two TBMs, i. e. the assembly and excavation of two
TBMs carried out in a same tunnel, is adopted in a section of the second phase of water diversion project in North
Xinjiang. In order to realize simultaneous assembly of 2 TBMs and rapid excavation, the combination method of
engineering analogy and numerical calculation is adopted, the defects of original design form of assembly tunnel are
analyzed, an optimization scheme is proposed, and the structural stress at the intersection of the main branch, where the
structure has been changed lot, is calculated to ensure structural stability. The simultaneous assembly of 2 TBMs in
optimized TBM assembly tunnel has been realized, rapid excavation has been achieved, and the construction schedule
has been shortened.

Keywords: water diversion tunnel; TBM; one tunnel for two TBMs; TBM assembly tunnel; structure form

0 518

H AT, A 45 B 2 e s 3z iy KR 7K B S T
HeVS AU 2 4 K 10 km (K KBRS, H.
Bt 25 % T it T H AR AT & R G R RS T TR
AWHAIL, BT TBM Y24 s FRREa s 1
B2 T K AR RS TR T e g
RCAY3E R AL K JL P8 T AR 5 A i ek g GE ) |
Vereina kI BETE BT /R B 30r 1L 2k i g a8 45

[}, B3 45 bR TREA B 22 10 o T 468
T ok EE S B TBM i TR E i 1 & TBM ik
it T.5%# 2 & TBM a1 T.17 £ 5 TBM 22 4% it T.5%
AT e I T — TR XL SRR i T4 4B

Wi EE: 2018-12-11; {EE BHI: 2019-05-06

3 HD 2 5 TBM BRI 20 2 B 40 8 it 1% 3 3o [+
— AR AT

TBM ZH TR AE 2 TBM Hij 91 28 2 K Wit 17
BINREIA 3 X T 428 TBM B8 T f, Hak i A T
B A PR 0 R B TR At T it T2 4
Kits TRAS SR AR Y42 1 TBM b5 TR, 28 1
ANAEERBCE 1 4 TBM 4056 T, 405 [ 105FE T4
ZRUSRETR O Atk s K BE IR TR BB K
b KBS TARR S G IR TR %« —R L
HL” Y TBM Jiti T-ZH U A i oA Bt . AR SCRTARAE
FALSRAE K 2 9 T AR HI 20 £ TBM, A B3 BE AT H
)2 &5 TBM 2126 Kot T 3538 42 [R] 1 A48 58 1%, Ja

ESWA . hERkE REBNRHLAETT R (RBUFE 2019-20) 5 drkRkiE B2 B RHEBIHHRI (BB IFS 2018-06)
BB BE(1988—) , W T RG I FHN ,2016 AEEEMD T R HE T K2 KR TS A1, BYE TR0 , B 35 2R B33 T RE ROt T8 AR

FETAE, E-mail; yghxsgz3@ 163. com,



%74 L7

“—JBHL” TBM 21 %R 2544 T2 AR Ak 43 AT 5 R 1t 1159

“ TR XL T XA E N S ] R TE R A g
GRS,

I AR SCHE LAV TBM % T8 it T 28 36 110 JE 7 I
G5 TR T A =752, N TBM 412 T S 4l By i
EYIOEST AR I Wi Wl Akl st o VAL OB R a - R i
% T, R —J XL TBM 41285 ) 45 4y 15 3 il dee A
B, IR R XA i fe, LI 2 &
TBM (1% ) I 20 25 01 ] I 4 % 9 1 24 5 2L
1 TiE#R
1.1 TIiEME

AT A IbEAEK 2 8 TR AR B, T RE T 2K
43. 847 km, i\ 172 583, Hi SR E LG T
AT B K 2. 732 km, >k F TBM 32 Jiti T 19 3 Bt <
41.115 km, TBM #ii Bk 2 AR (1 Gl
BRI 1 A i gk TR G ) AR
TBM jifi T, FHZWr T A FEE , 42528 7.0 m,
T b B A, A 2 T R A D BB = L, LA
TR S VSR — AL B R AR R e L
GO W9, FUA SR EE = e ey, XN R K EE
Z, FERNKEBOK R SRR 78R i KT
Kig T ALE LR, A TREEEN 50 4
FEMAE R R 10% , v i 37 b b 7% 50 06 (8 0 5 B A7 T
0. 15g DX I, X 07 4 M FR AR ZU R Ry INZK

ATHE2 & TBM i 1 A>3 iz i 3] 41 2% 10
JE AT LRSE SRR K 2 A TBM il i [/ — -2 3
il 52 ) A R B AR N B HLB R A Y I
G Ak () — A2 2R 52 A, 33K X 2 2 T 1) 5 4 A

BRI TR EOR
1.2 &&ER
AT 2 & TBM FZESHINE 1 fin,
®1 TBMEEFESH
Table 1 Main parameters of TBM

ISP TBMI1( _Fi%) TBM2( i)
T HAR/m 7 030 7 030
KT H/ kW 8x350 8x350
ALK SE/m 345 215
IR/ KW 5100 4 400
IR/ 4 /m 500 500
P #E47H/ mm 1 800 1 800
RS FHER+EETR NES-
BUE (FR) HEJ1/kN 19 635(27 488) 23 562(27 489)
B/ W R 5% 5/ (KN« m) 5 664/8 496 4 410/6 620
APIL & v 49 49
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D71 530508 40 m (R 2 B 80 m 1% 41 <1l B L 180
m [ R BORT 20 m (4R A B . 4286 TR LR
S 32 SR 22 L2 55 m,
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e ) N
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i 30 000 40 000 1 80 000 i
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Fig. 1 Structural layout of TBM assembly tunnel and other auxiliary tunnels in original design (unit; mm)
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Fig. 3 Layout of TBM functional tunnels before optimization
(unit; m)
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Fig. 4 TLayout of optimized TBM functional tunnels (unit; m)
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Structural layout of optimized TBM assembly tunnel and other auxiliary tunnels
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Fig. 5 Cross-section of TBM assembly tunnel (unit; mm)
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Fig. 6 Cross-section of TBM service tunnel (unit; mm)
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Fig. 7 Cross-section of TBM stepping tunnel (unit; mm)
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Fig. 9 Structural cross-section of connection section between main

and branch tunnels
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Fig. 10 Finite element model of connection section between

main and branch tunnels (unit: m)
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Table 2 Physico-mechanical parameters of support materials

B 1 AR K/ TR PR
; AZEE B JELRE/ Y il B/ i/ £ AL =
el By TP AEIS B /m HA/mm E/m KE/m AR £/MPa A (') SRR
I EE TR B 1 C35 1 bk 31000 0.5 26 3D
I SR BE 1 C30 0.2 i 31000 0.5 26 2D
) 22 1.2x1.2 4.0 b 210000 0.5 7 800 1D
2
At HRB400E 25 1.2x1.2 5.0 L 210000 0.5 7 800 1D
28 0.5x1.2 5.0 P 210 000 0.5 7 800 1D
L HW150 1.5 Gt 210000 0.5 7 800 1D
I SR B 1 C30 0.35 P 31000 0.5 26 2D
22 1.2x1.2 4.0 i 210000 0.5 7 800 1D
i BT HRB400E 25 1.2x1.2 5.0 Pk 210000 0.5 7 800 1D
1]
28 0.5x1.2 5.0 P 210 000 0.5 7 800 1D
HW150 0.6~1.2 i 210000 0.5 7 800 1D
HE
HW200 0.6~1.2 i 210000 0.5 7 800 1D
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Table 3 Physico-mechanical parameters of class Il surrounding rock
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Fig. 11

between main and branch tunnels
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Fig. 12 Steel arch model of connection section between main and

branch tunnels
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