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[ Abstract |

cult excavation parameter control in the intelligent construction of ultra-large diameter shield tunnels, a systematic study of key links in

To address the challenges of complex geology, dense urban spaces, high component production requirements, and diffi-

the shield construction industry chain was conducted based on the experience and digitalization needs of completed and ongoing pro-
jects. building information modeling( BIM) , big data, ToT, and artificial intelligence technologies were applied to build a digital archi-
tecture and establish a full lifecycle coding system. A data platform was developed to promote the digitalization of design data, intelli-
gent segment production, tunnel intelligent excavation, and lifecycle management. The research shows that the parametric drive greatly
improves the efficiency of digital design, optimizes the precision of segment production and drilling, and enhances the ability to control
the whole life cycle. It can be seen that digital means effectively solve the technical problems in construction, improve the ability of
construction control, and provide a feasible digital solution for the construction of large-diameter shield tunnel.
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Fig. 3 Data collection of shield tunneling machine
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Digital twin of pipe production management

JEEEE
14 rpm/min

TR
14 pm/min

T

14 oo SHAF ER

Wak:e3u
14 mpm/min

Ho RS BB TSI (KNMD
00002.360600002148578436... filiEIE:30, /143414, /... 20346.873046845
00002.360600002148578436... filiEfE:30, 71243414, ... 20346.873046845
00001.3686000020831652.36... 30, ke 4,/ )... 15693.9794921875

BAHES (KN)

3652.01318359375
3652.01318359375
2013.92578125

00001.3686000020831652.36... #5130, i1 4, [6... 15693.9794921875 2013.92578125
00001.3766000020177532.37... Hidti&IE:30, /)& 55: 14, [ ... 15675.9970703125
00001.3766000020177532.37... i l:30, 1t 4, 6. 15675.9970703125
00001.384600001952341238... fili1F:30, /143414, ... 15658.0097665625
00001 3846000019523412.38... #5130, I3k 4, [ ... 15658.0097665625
00002:392600001886927339... fillifF:30, /143414, .. 16053.1083984375
00002.3926000018869273.39  #iftiki:30, JJkE4id: 1.4, [y, 16053.1083984375

2014.4949951171875
2014.4949951171875
2015.0654296875
2015.0654296875
2097.84814453125

2097.84814453125

<1 56(7/8 9

114 > 10%/5

NI g PR B

Fig. 11

1.6.2 EA5RIBHE

BN TG R 2% le il s vk SR, 252 % 8
JE R ZE BT i 2k S R IR B G T RE 22 E 2
HZ RS SAE | Tt )a &P 58 2 3R U A &
P F AR i 7S 20 DX AT AR i DUE A A A
7, NE 12 o, K13 BoRT7E A = WL H Bl
4,97 HJa R G AR, JE HI ML 22 R
HOATRR 22 00/0N , I 8 0] B 43 A BB 34 57, KOl 4 5 I
P25 RS B 3 3k Bb ]-FR 431343 ( proportion-

Shield selection interface

integration-differentiation , PID ) ¥ il #5 , 32 A JG #4 #lL
PLC R )5, ¥ SC 3B ML B =2 A0
1.6.3 it AT

BT R SE, W E R A R 1 42 A 4a o 4
B, G040 J2 72 T8 TG A8 g 27 Wi 7, 45 4 A 43S
Pl JE AL SR ) S S R I AT K
JE 77, R RESE: 40 2 I 1 i 1 2 4005 TR
SR AR G & | T PS8 SRR PLALS K&
MR B A IR SR S i 2 2 SRR L

¥ M k. www. stae. com. cn



2025,25(17)

TEVE, A K AR S H BRI R RE i - B R S 7361

[ 2
n 0.118 mm 0.296 mm

o 6
E
14
13

ol

> D% 2

322 321

A — s 326 P gifi:

0.120 mm 0.302 mm

0.120 mm 0.290 mm

0.137 mm 0.293 mm
0.137 mm 0.300 mm
0.305 mm

0.306 mm

g ek emWbRes 0000000000000

TSR S 302 - 327 agud: )]

320

SR RN 3 BT i FEM S i

o ENHUM 8 BEMALM

05

05

04

05 uzJu;-(,W'Banuu“ 320320320320320310320320.2031 03, 63, 20, 29028, 26025

3 o {§0102102202202202202102202202202202102102.02. .19 20102023 0230230514, 0197
wat “0./0,150.150.14.190.40.14 o

<004

3035-600 2000 306%-600 1500 3095600 1500 2000 313%-600 1500

L
+ 0450 00450450 44
- =04204254. 04

T 6 60.16070.170,16 Al
ooy, 0-160.150:150160,140.140.140.140:150.150-160.15 70.160.160.16 W
“0llp000

“":’O-WAMunsnmn.o§o_

3165-600 3175600

(b) 34zt i

K12 PResm
Fig. 12 Assembly interface

R B TC AL X 25 S5 B 2 > B30 1k S B0 ) A4 4l a0t it
T b 2 5 S5 R B 2 i R S A B AR O, SR R 48
o0 BRI o 8 B0 B4 2 R T B R S
Pt 1 o8 v Al 2 e o7 R A, ST S B A
3, SEIE R 4 S E ), an el 14 Bs

VERE AT S PR TR 2 5 HOR R HE ) L U
IR 155 S50 AL, A i #6854 1 2 1L 0K 2 £k
i o AR b2 5 S AR ) 1 A T A R T2 15 SRy Fe
JEFISEOT R N TR RRIR A 33 E X R kbR 1 S 44
HEHTIAL, R A IR AE, 58 B0E 14 48 1 2
B BB IR S A T 20 o R R4 il
1.6.4 JEMIERHE T4

VAT SE AR A s ) SERT R, WAL 15 B,
S Sh Y IE U 23 DRSS PR | b T IR EE
A WEDNECHE S OGS S, T DASE IS A R AL
P A B AT SE A AR, L R AILSE I S 48 I A LT
A b OIR 2 B 4 AR O, BN BB 22 45 o i A 4

B AR T BRI A B RN”  FTE
G 5 MHLZ A B E 1, T 1R R A AR v]
LS B M A LA S A S SRR S USRS 5 i 57 Y
A TR T2 R S A bl P A BB P e R AT
Ve kb A MRS E RO B i T [
PG R TR T, FTI8 4% 5 000 H A RIHEE 22

e Ay 2 a0 H i AR B RO A
Kt o 5t 2 0 W R0 TR AR A S R ) Al
Fr oA AT, A Bh 87 AR AL B nT AL 5 B, A
JH G ) g 0 K 3l e e A A B S B A i £
EAEY 3 i AL 8 5 s, B IR B A 2R 2
A, BT 1 T A T £ B AR AR REAR K

2 #ig

A 4 T R g T LT AR i o A Y
L EE AT ISP R (1
(1) FUMRABR AR A AR RO iR e, HE 5 R it

¥ M k. www. stae. com. cn



7362

I A NS N B
Science Technology and Engineering 2025,25(17)

140
120 , .
2100 — K P LA E) TE2E (LA S5 i)
£
W@ 80f
E ot
40 PN
20 <
0IIIlIllI 11 I I I I 1|1V/1\1/1T I\L//W‘L/Mvr/l
—.mml\o~mml\c\~mml\o~mml\c\—mml\c\~mml\o—mlnl\c\—mlnl\o—mlnl\o—mml\o\—mml\c\—mml\o\—mml\o\—mm QNN

]

(=3

(=]
1

—

w

f=]
T

(%3
(=}
T

[7FE2%/mm
=
(=)
T

A A
M HWH...A/ /\ N/ /\\, IWIV[@N\/\/Ax A/\

/2R
(a) JEMIDLEE W22

— ETREE KA

I I I 111

ol

| 1
DN =N =N [N
<tuwn v i)

—1mml\o—1mlﬁl\c\——1mml\o——4mml\0\—mml\ AN e '—'mlf]l\c‘—('}ml\c\'—mml\c"—(’}lﬁl\c\—mlﬂl\c\—mlf) —n
—— NN e en S < < < B o O 0B LRBRANRARSSOSS = ——— = aman T
/IR
Ny
(b) EHHLIM LT FE 2
100
g L
E 80
=
& 60 F
=
wm 40
y
%
i 20
0||||[|ll|l|ll|l||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
ﬁmmhmﬁ("}‘f)l\o\'—‘mml\o'—‘("X\ﬁl\o\—'("}ml\o\'—‘mml\o"—'("‘A\ﬁl\@'—'mml\c"—‘("“1lf)l\c‘—'(")‘f\l\ov—‘mml\c"—Cﬂml\o—'mml\ov—mml\oﬁm
—— AN NNt T T T TN NNNNOOOOOSSSNTN00NRXINDNDNNNOOOO :'—"—"—"—‘(\](\]f\l(\]f\lf"‘mmf"‘mvv

JHHE/ER
(c) FEHINLIE M IR 22

K13 R R
Fig. 13 Application effect

. D G O S o
B

B 328 » HEES 37.36 mm/min

» T HiE % 1.19 rpm P VKA 7 212.50 bar

»IE k 15.61m 61 Ipa

'f_ (mm): YIELEHES 2930.24 kN »J 18849.09 kNm
5

ST 329 65.27 mm/min

koL »J1%k% 2.14 rpm » ek 212.50 bar

»JES 28.95m* .40 Mpa

YIRS 3 % 13.30 mm/min »JI4E 269631 kN 254 kNm

» JIHt% 1.15rpm ¥} ES 1.71 bar SR 330 56.82 mm/min

» BRI 18.28m RS 182.85 Mpa b 3 bar

pm
»JIEEHES)  38209.39kN »JJEEHIAE  4098.85 kNm 1% Iﬂp ; ; -
8.12m Y R Mpa

SHE 323 »fEi 15.40 mm/min / 2707.43 kN 31.87 KNm

» )4 B 3 1.76 bar . o
; 37 331

p— 2.16 rpm
yJIRHHRE  4477.92 KNm 27. %P :
2/.96 m

» 1AL BHES

1.66 rpm
29.09 m*
2093.65 kN PJIAHHHAE  42403.86 kNm

~JIEERAES] 4142394 kN )44 475051 kNm

K14 EHSERR

Fig. 14  Shield tunneling parameter decision-making

¥ fE M HE . www. stae. com. cn



2025,25(17)

TETE A5 O R ELAR A Y R E B RE e &5 WA 5 1 1) 7363

Bl 15 Bt ZrE g s st

Fig. 15 Shield tunneling digital twin scene interface
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