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Abstract

ground structure in the process of shield tunneling will cause

[ Objective ] Cutting through the existing under-

adverse effects on the structure. Therefore, it is necessary to
study the consequent deformation of the structure and the stra-
tum caused by shield tunneling. [ Method] Based on the actu-
al project of the super-large diameter shield tunnel of Nanjing
Jianning West Road river-crossing passage that cuts through the
diaphragm wall of the existing metro station, a three-dimen-
sional numerical model of tunnel-station-stratum is established,
to study the ground settlement and the deformation of the sta-
tion structure when the tunnel cuts through the diaphragm wall

and pile foundation of the station. [ Result & Conclusion ]
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The simulation research results show that the station pile foun-
dation has a significant effect on settlement control. After the
shield tunneling cuts off the lower part of the pile, a large set-
tlement occurs on the ground surface above the incision. After
the diaphragm wall being cut through, a settlement trough
forms centered on the cut place of the wall, resulting in uneven
settlement. The shield cutting through the underground dia-
phragm wall of the station causes differential settlement of two
rails on the operating metro line, but still within the range of
safety control index. The predictive results of this simulation a-
nalysis can provide a reference for the following construction
and monitoring of this project, as well as for the construction
optimization of similar shield tunnels cutting through existing
underground engineering.

Key words shield tunneling; metro station; underground di-

aphragm wall; cutting through
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Fig.3 Finite element grid of shied tunnel-metro station-

stratum

R1 HEWMEHZSEH

Tab.1 Physical and mechanical parameters of stratum

BER g U B B SR
@, 3.6 19.1 13.4 0.30 15.0 13.9
@i 7.3 18.3 16.5 0.40  15.4 17.4
@34 27.3 18.0 15.4 0.41 15.2 18.7
Qs34 15.8 18.3 18.6 0.36  14.8  21.2
®any 2.4 19.7 10.1 0.28  33.2 3.8

®, 25.0 19.3  24510.0 0.22 28.0 32.0

2.2 BMFFEIREM

JE R0t T 3 B 45 ] 45 Y1) H’Uiﬁwﬁmm?&

B SRR R 4 MR, SRR A

E’J VIR = ﬁﬁﬁiﬁﬁmfﬂﬁliﬁﬁﬂ“’ Ejkf
Wit o FFFAT ) R AR (LR 3) |, £ fH HL
0.7 fi5 )2 B g 1k 4 1% J7, 2k 400 ~ 550 kPa; {422
JESHCR FE 2R S0 1.2 45 BUl 620 kPa;
T T R4l TR PR 5 SClk (9] & Hh
3 MPa,
2.3 [EMIHERES] REHO MR T PR S E AR UG E

BTG R 1E O 42 LR A9 b 2 DT R W )
BE B TI0UE , SRS SR WL 4. AR 4 AT
BRAUL 5 5 5 SR A W) 6, IE BH AR S5 (AR UL ]
Ty b S B T 0 1 A P AR RS b, T TR
BB 6 T — 25 g 3 U0 28 ZE il i EA T 300 AT

3 EMUFES TEERTESRSH

3.1 YIFIEMRTESH
Bl 1E oy MR DR AT AT, FE 4Rl g
- 246 -

2025 &

NS &N Y S 3 I R e £ 7 B X o8 ol A 0B
FUCREML . & VIPERT, FAEE b5 MR TTRE 4K
K HIGR AP, KA IE Ty M UT R /N HL3 R
1 UTREA ) JE AT AL WA o 5 A8 V) 22 A S B, B )
BEIE 177 M 2 (5 8% Hh B A8 | I KRk 5. 23 mm,
IWE I H 8 B AT R O, B i A YD F1 R v i 3T
Kl JERIZ ASy i 16 m B, M2 DT 35 21 16 {l
11. 14 mm, JEFGY)ZE G M T 2 L2550 (ASy =20
m) , M FE TR A S R4 e ) S 7 5 A 2R 0 VR FH T g
/N

g
B
o ' RBLIE 10 5
= .
2 !
g | B
N/
=30 B \Upe
5| R s
-40 —550 —é() —i() (‘) II() ZI() 3.0 4‘0 SIO
B HOHLEE M S B RE /m

K4 RIS S B AR [
Fig.4 Comparison between on-site measurement and numeri-

cal simulation of ground settlement
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Fig.5 Ground settlement curve during shield tunneling right

beneath the station
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shield tunnel cutting through the north wall
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Fig.7 Differential settlement between the south and north dia-
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phragm walls during shield tunnel cutting through

the station
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Fig.8 Differential settlement of the two rails on the northern

metro line during shield tunnel cutting through the

station

(BERT2 m) i, PR 2 SR R4 3 0. 88 mm ;24
R EIRE S , 00 M 5 260 2 S T g TR A Ak, Y I A4
FEASg = -8 m(HEJF 2 m) I, P IRAHLEL 2l A 1)
FEUMEAR) , 22 S UTA S 1 mm; Y5 % ASg = -4
m(HEE 6 m) I, B AT 1 i AU, 2% Ui ke
IRFIE(E 1. 73 mm, 5EE N 0. 12% , G 1) 21
M F JELERE I ASs =0 m, 22 S TR/ A 0. 63
mm , [ 5 195 SR A 2% S s 1

X T RSO R 1, 24 G M LY 2 Ll F i
Kk SRR BE A LSRR, RIS TR/, B
ATy LT 5 6 D10 25 M 5 s 0L s A AL, 9 R A5 Sy
1) g DT AR , T 0 e 2 195 I 00 2 ) 3 A 2 S 0 e
T 1,57 mm ;24 R U 5 R UMb Sk 7 5
MZF VIR 0.70 mm,

M4 CII/T 202—2013 (3 7 HL3E 5 3 45 14 %2
S ARPHARBIAEY LI kg 9 R Al
2 ST (B 1] 125 22 ) LR 23 O 1) 28 T 1t %695 16
SRR BRAE, WA 2, Z4007, BT 4851k i Ui

- 247 -



O mrmsniEssim s

PG R RS o
R2 HBHMEBREEHER

Tab.2 Metro track safety control index
PR ) 22 /mm ZEEGh ) T i R 242/ m

Ty
MRME W PEhiE BHE BURE fEdiE
emiE  1.73 <2 <4 19231
BEE  1.57 18 519 > 15 000
4 L5

BETT 2B M 00 55 1 A SC(E S DL T A T P
i SORIRGIB W NIERE = vl STERZI RS R 7R S B N N
S 4k 55 Wk (14 25 46 28 T AR T e 0 L T 43
L5

1) 5 R B T 25 B 2 i ek A% e DDA TRV Ak
FUUREBIREAL /)N s DIBE IS B VDA - J7 b R OB 7
A= GRAR I L LD 1T Ak Sy v B TR A 5 DIWE IS HE
USRS N, 705G A U1 O A iA 2 (8

2) JEHU)EEH S g Sk R AR TR, IF IR
BRUAGT A g bt BODTRERE . DT 2R s i, 6
B 7 A e A e O 85 K, 4 ol R A o) U AR, B
A A8 22 S U R S KR s N , DIAESZ e K o

3) JEAGY)EE T | S Al A R s e L A% o A AN 2
PR R P BN BLURE, 7 AR 25 e URE, U158 b
TSR SRR TSR R 22 S UORE, U5
PERL S IR B, (H I TE 2 IR bR LA

27 Uk

(1] ELBL, BOR. JERYRIE | 25 ITi T Br Beox) #h R AT 5%
WeE B AR TN [ . S5 0%, 2020, 41(1) « 285.
WANG Zhongkai, XU Guangli. Influence range and quantitative
prediction of surface deformation during shield tunnelling and exi-
ting stages[ J]. Rock and Soil Mechanics, 2020, 41(1) . 285.

(2] skizih. HUBRJE M BEIE T 2 BEA Mk 22 ol A8 T J b 2t
[J]. Paibrmiiit, 2022, 66(9): 123.

ZHANG Yuntao. Discussion on deformation control standard of
shield tunnel passing under existing station[ J]. Railway Standard
Design, 2022, 66(9) . 123.

(3] VOfe, sk, WCEA, & SRR T R N A
TEuiFE R AR AR (], BB EHOR, 2016, 53
(1) 159.

JIANG Hua, ZHANG Jinxun, JIANG Yusheng, et al. Character-
istics of existing station deformation induced by the approaching

construction of a new underlying shield tunnel[ J]. Modern Tun-

. 248 -

2025 &

nelling Technology, 2016, 53(1);: 159.

[4] DR JbatBEA LT o9 LRMRE S YA 5[ D].
Jemt: JemtzgiE Ry, 2012
MA Zhenchao. Research on the characteristics and influence law
of the project underpassing existing line in Beijing[ D]. Beijing:
Beijing Jiaotong University, 2012.

(5] kB, B, T8, % JEHIEERE T2 O dHhgkhg

WAL R o B T AW [T]. A 4 01 %, 2016, 37
(12): 3561.
ZHANG Qiongfang, XIA Tangdai, DING Zhi, et al. Effect of
nearby undercrossing tunneling on the deformation of existing met-
ro tunnel and construction control[ J]. Rock and Soil Mechanics,
2016, 37(12) : 3561.

[6] FE&Ebx, 24658, BAOUL HWIIHbEk 9 5205 19 U1l k4L
(EES ST AT (D] BRE DL, 2017, 37(2) : 192.
WANG Yuliang, LI Jichao, LIAO Shaoming. Numerical simula-
tion and measured data analysis of pile group cutting by shield: a
case study of running tunnel on line No. 9 of Shenzhen metro[ J].
Tunnel Construction, 2017, 37(2); 192.

(7] X%, HEERT, TI5, 5. JEHIUR %54 o T8 g i 5 (R

PUBFFE . LIAUR IR 15 5 2 58 I A4 T 1 U0 V1 30 Bl 47 4 7
TR REILT]. BREEB, 2016, 36(3) : 264.
LIU Jun, XUN Guifu, WANG Fang, et al. Study on numerical
simulation of thrusting force of shield launching and receiving: a
case study on glassfiber reinforced plastic( GFRP) pile cut direct-
ly by shield machine used in line No. 15 of Beijing metro[ J].
Tunnel Construction, 2016, 36(3) ; 264.

[8] NINIC J, MESCHKE G. Simulation based evaluation of time-va-
riant loadings acting on tunnel linings during mechanized tunnel
construction| J]. Engineering Structures, 2017, 135; 21.

[9] ZHANG M, LIS, LI P. Numerical analysis of ground displace-
ment and segmental stress and influence of yaw excavation load-
ings for a curved shield tunnel[ J]. Computers and Geotechnics,
2020, 118 103325.

[10] e NRICRIE: BRI & # BH8. ST B I8 58 4 4 22 4

PR ARBNE - CII/T 202—2013[ ST, Jb5T: o E A Tolk iy
Jigkt:, 2013.
Ministry of Housing and Urban-Rural Development of the People’s
Republic of China. Technical code for protection structures of ur-
ban rail transit; CJJ/T 202—2013[ S]. Beijing: China Building
Industry Press, 2013.

- WS B H0.2022-0022 141 B #71:2022-10-28  3H ik B H1:2025-01-10
Received :2022-09-22  Revised :2022-10-28  Published :2025-01-10
- §—AFF O, ML A, 542737042@ qq. com
BAEEH AR B &) 245  hlzhao@ shu. edu. cn
- ©QR T BE GBATA) 4 &k, AR CC BY-NC-ND #4
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license





