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Fig.1 Mileage statistics of built underwater shield tunnels
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Fig.2 The thrée'key elements of underwater shield tunnelling
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2012 to 2023
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L3 B 4 7T, KR JE A BRI e S0 S0k
S RV R BRAE R 2 R 2023 4F SR
SR IR 88 o B AT 12 4F R R B — ¥
SRR, XWRI T EEK T ERRE R AT
T I ) B S S R A LAt [ 5% 3 55 3k Ak T
PR VAR K R 2 DA

AR EZ XK T IEHER B A R RGT T
FOR SR, ARGt 3 AR S i 37 700
1973 7131”7 E R A SRR R 4 ORI H AL 6 10,
B R i S 1T, BRI 1, TR E G R RS TE £
AR F , H 5 RS AR ek E Z A H A

126 $61EF 21 (BE415H), 2024 F4 AHR
Vol.61, No.2 (Total No.415), Apr.2024

PR IR EE A L, H AT EEK T SRR
TE S AR R S E A SRS A AR A
BN SR, et T % A AR ) s 16X
Gilbiiz 2N
21 FKIEEFME
21,1 ERVTES SRR E A R

T 85 YA A I A A 4 SR D U0 A - i i )
T T o ZRNRHLIE M2 5 T AR 25
R0, — MR A R R TR, T
WA 7 1, PSR e MER UK B SR, 55
KUK S & b 2 358 B AT () 7K (R0 45 R 3
e, PR RRE R NA R E iR LA
PR 2561 | H A e/ N 7K i PO 7 5, 2R R A S
KA TR BUEAILSE i T i/ Ve A
TEVEE B TR R R R 5 R Vi
JIC IR /N B SRR L X TR R R e R
T A R R ()8, PR E bR R YRR
FAS 32 KGRI T 45 AP A B 5 5 i
&, DI B 24 1 RN 3 e F8 14 Ml K 2
P T BRI AR R T YR K SCB H
SV 5 S5 R R BR A VG G 2R 45 H G A2 Ji
R A ) f/ N B RSS2 IR RRE PUIT ORR
il B LA R R A A A B R R
TN FRE BT 46 = B VT T RIS
SIER% a8
2.1.2  JEFAiE TR AT TR AR

Wi 7 8 6] o 1 S TR RS P AN DB R, 1 3 S
A2 J b T 2% A B IS AR #2272
METRHT I SN R 45 T 2 2 s il T ok
FERAEF, FOKRIR I5HT R LB AT F
B R o BT b TR T B 2 ) A RO
EAE 2R A G RAT s 2 ) A T e T PR S — A A
MERTIM AR A AR T $5 3T TBM A8
TR 0 45 A B i, H v T 48000 5 7K A 1 1)
S AECR A EE (7 30 m) FIHA A B b 5 i =
MR (AT 100 m) EFF [ PY TBM i T 145 21 5
FHUSY, FE S AR T T, 5K AR SO Y ] D)
IR Bl Ry R R, kT b R I S SRR R T G At T
T T M R U e, R S A T SR 20 m B
IR, T JE Rt TR A 5 e R i
FEPE B0 RNAR 5555 , i A I i o 75
FRALA )28 T ALK SRS BB HE LA 2 TR S
PRis 2, 3ok A TR ZEE R — A R A
Bz Xt FECREE  E A A SR 2 I 4



MR ABKTHEMEEELERERL EZ

MODERN TUNNELLING TECHNOLOGY

®1 BEHRROEERHEEMEEXTR

Table 1 National science and technology awards and major projects in the field of shield tunnelling technology
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Progress and Prospects of Construction Technology for Ultra—Large
Diameter Underwater Shield Tunnels

CHEN Jian'*** YUAN Dajun’® SU Xiuting> WANG Zhikui"*’

(1. China R ailway 14 Burean Group Co.,Ltd, Jinan 250101; 2. CRCC Underwater Tunnel Engineering Laboratory, Jinan 250101;
3. Shandong Engineering Research Center for Intelligent Construction and Equipment Remanufacturing of Large Shield Tunnels,
Jinan 250101; 4.College of Environmental Science and Engineering, O¢ean University of China, Qingdao 266100;

5. School of civil engineering , Beijing jiaotong university, Beijng 100044)

Abstract: With the development of the "Belt and’Road™ Initiative, the National Maritime Strategy, and Regional
Economic Integration Strategic Layout, a large.number of rail transit, highway, railway, and other large—scale infra-
structure projects are facing the challenge of crossing rivers and seas. Starting from the Nanjing Yangtze River Tun-
nel, Shanghai Yangtze River Tunnel, and Wuhan Yangize River Tunnel, by introducing, assimilating, practicing,
and re—innovating of shield tunnelling technology, China’s underwater shield tunnel technology has entered a rapid
development stage. A large number of completed and under—construction super underwater shield tunnel projects
have greatly promoted the innovation, development, and progress of underwater shield tunnel technology in China and
even the world, breaking through a series of technical bottlenecks in shield equipment, design, construction, opera-
tion, and maintenance of underwater tunnel. The article systematically elaborates/the‘three major elements of shield
technology and their connotations, namely soil-water stability, shield equipment-and control, structural safety and
waterproofing, analyzes the current status and development trend of ultrarlarge diameter underwater shield tunnel
technology at home and abroad, summarizes the important innovative-achievements in ultra—large diameter underwa-
ter shield tunnel technology in recent years, and proposes the technical challenges, countermeasures, and engineering
application prospects of underwater shield tunnel with large diameter, long distance, high water pressure, and com-
plex geological conditions.

Keywords: Ulira—large diameter; Underwater shield tunnel; Current research status; Development trend; Technologi-

cal innovation; Challenges and countermeasures
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