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Distribution of ground displacement field owing to
two overlapped shield tunneling interaction
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Abstract: Considering the interaction of overlapped shield tunneling, the boundary element method was applied to analyze the
ground displacement distribution and interaction between two adjacent tunnels in three typical situations. It was shown that the
maximum displacement occurred on the tunnel axis when one tunnel was excavated, while the maximum value happened near
the shallow tunnel and between the area of two tunnels when two adjacent tunnels were excavated at the same time. The
tendency of deformation of deep stratum was consistent with that of the shallow stratum, but the settlement of deep stratum

over the tunnel was far larger than that of the shallow stratum. The embedded depth and relative location of two tunnels
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severely affected the displacement field.
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Fig. 1 Section tunnels in the elastic semi-infinite soil
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Fig. 3 Schematic diagram of the two tunnels
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Fig. 4 Vertical displacement curves of the ground surface
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Fig. 6 Calculated horizontal displacement of the ground



55430

PR/, S R B T R AT S R A AR 3 A3 A A 489

P 6 2 H P B 7E — AN [RIHRR I 5 1 kS S22 K
PTG, BRI LA, BB IE 1 A kA
s, R AR A A FrdE, FREE 1 4
A 4 J2 1 KPR RS S IR B AE B 1 2 A il 28 B
U, BEAE 2 A0 2 KT S d AR W) L B A B i
2 AR T . P RRE A S,
JE AT B S XS TR, HLAE 9 B B il 52 B 1)
AP BRI 6 rhidn] LLA HE HER e vk 1 %
X 1 2L (5w 5K

A B mm 7k i FE mm

-10 0 10 20 3030 20 10_0 -10
—f — TR

—o—I=Thm —a—/=100m B
15 —A— = 130m —e—ir=150m
T = 1T == 200 m
—— =20 m —B—{{=250m

408 40
7 BEREMABET SR T BB ITEE
(x=+10.0 m)

Fig. 7 Calculated horizontal displacement of the ground with
various vertical positions of tunnel (x = £10.0 m)

P 7 &5 B 2 AR S B 1 A B 1) 7 B AR
G LRI ARG O, & 8 45 BRI 2 HT
LSRRI 1 AR o) A7 EAR AN 5 RS 2 0 B ) S A AR A
5L, P9 4y i BEIE 2 A 5 BEIE 1 KA B AR
I 5 1 A 22 1 B ) A R AR A 0L - AL 7 T U
BEIE 2 '8 ) A EAR T BRI 1 ZE M AP AL RS
142 KA, TRt BEE 2 A 2 A 152
Wi KR, HAKSPAE RS di R AR 26 IR AE R I8 2 B
o i 8 ml%m, FEIE 2 fik b2 iR b R A
Ferh, HUCRTTFZEHRCN, H b 2 WA S| —E

AKAHE xIm
=30 =20 =10 0 10 20 30

0 T
107
s 20
£ 30
SE a0k J=e—H=T7.0m
*-é R/ FH=100m
w3 S0 . —A—H=130m
= a0k L —=H=150m
;2 —w—H=170m
T0F L-—-I’ ——H=200m
g0l 10.0 m —+—H=230m

——H=250m
[E 8 BB E I E T L3RR RIPEE
Fig. 8 Vertical displacement curves of the ground surface with

various vertical positions of tunnel

FEEES, JHZREIE 2 XHR DI JL TR A . K9
0715 2 P B ) [R) PR T I ORI, B Al L
RUCFEARFIZ WIS, 7T DL =5 109 KB 32 ) B ) B ARt
eI

KR B x fm

=30 =20 -10 0 10 20 30

0 T L T
oM | ||

c 20 =

£ 0 15.0 m 15.0m

240t

:\}—

EsoF .

# 60 CP_:_-E, =—1=T70m
) = —=—[=150m
7 L ——1=200m

80 = —— [, =250m
[ 9 REiB7KFAIE T L5 2R R ITIBEHE
Fig. 9 Vertical displacement curves of the ground surface with

various horizontal positions of tunnel

4 4 it

e S R e PO B AT BN T B, AR
ST B T B A B TFA2 I R 1 3 IR iy 3
W BLHEAT SIHT, RN % FE B ) B [ M P S0 . 76
A SCHEREI 3 ALk, FRARREIE 1 %
A UURE A M BRAE R 1 (IE E 7, B 1 i T 58
ST BRIE 2 (9 TF45, AW AT A A A 22,
M 22 LA J% - J2 P9 3 (0 K SR LA AE BRI 1 1O E b
J7, T 2R O e A I, 2 DA% b 4 1 4
KUURAL T RS, R TR T I 4 i
LI, LA SRR R B . e R M 15 ke
(R 32 SRR 2 ARSI S — 5, L2
F AP R B R R L2, M T4 P 5
U . PRI L T AR AL -1 2 B8 3 S Wi
X

%%Iﬁ:

[1] PECK R B. Deep excavation and tunnelling in soft ground[C]/
7th International Conference on Soil Methanics and
Foundation Engineering. Mexico City, 1969, 225 - 290.

[2] ATTEWELL A B, WOODMAN J P. Predicting the dynamic
of ground settlement and its derivatives by tunneling in soil[J].
Ground Engineering, 1982, 15: 13 - 22.

[3] SAGASETA C. Analysis of undrained soil deformation due to
ground loss[J]. Geotechnique, 1987, 37: 301 - 320.

[41 VERRUIT A. BOOKER J R. Surface settlements due to
deformation of a tunnel in an elastic half spacell].
Geotechnique, 46(4): 753 - 756.

[5] LOGANATHAN N, POULOS H G. Analytical prediction for



490 o

+ T

L 2006 4

tunneling induced ground movement in clays[J]. Journal of

Geotechnical and Geoenvironmental Engineering, 1998(9):
846 - 856.

[6] ROWE R K, LO K Y, KACK G J. A method of estimating
surface settlement above tunnels constructed in soft ground[J].
Canadian Geotechnical Journal, 1983, 20(8):11 - 22.

[77 NG R M C, LO K Y, ROWE R K. Analysis of field
performance: the thunder bay tunnel[J]. Canadian Geotech-
nical Journal, 23, 30 - 50.

[8] LEE K M, ROWE R K. Finite element modeling of the
three-dimensional ground deformations due to tunneling in
soft cohesive soil: Part [ [J]. Methods of Analysis,Computers
and Geotechnics, 1990, 10(2): 87 - 110.

[91 LEE K M, ROWE R K. Finite element modeling of the
three-dimensional ground deformations due to tunneling in
soft cohesive soil: Part II[J].
Geotechnics, 1990,10(2):111 - 138.

[10] LEE K M, ROWE R K. Analysis of three-dimensional

Results Computers and

ground movements: the thunder bay tunnel[J]. Canadian

Geotechnical Journal, 1991, 28(1): 25 - 41.

2006 F2EIRH TIERNAF

2006 4= [H e h TR BN 22 AR 2 CR - a4 [ e &
WS WA S B H U m 4 4R 2 S s 4 ) 2 AR 25 80
F5 2006 1 8 i HIfEmmA RWHHIF. ARe it
3 Bl TR 2 2 WO S W R e ) g e s Al 2 B 2
HEdr, NI, fﬁ').r'ﬁu&l'shzﬂlﬂ}'i:ﬁ=La7kTUF”“F9f~ LT
PR X (VN IV A B e R ANl B4
1 AAﬁﬁﬁﬂP %ﬂﬁ&ﬂw%Mﬁﬁa

FNYIE ¥ N sefk 2004 E4x [ERE) TR A H 4
LI {fmﬂﬁudmmm%wm Lo YIRSk
W (esh 5 b)) HRRGE SCAE.

SULIEAENE S, DESCEAE 3 9k, 04 b2 e Sl A 4 2
K500 e s AT 45 AN T TIOR8, LR g 2w DA ) 25 28 )
SR U AE SO AR T % . 1ESCRET 2006 4F 6 H 15 H
AR R N Lk 5127, T 2006 4F 6 J1 30 HET#E4 (Hish
Liphile) SR, Lol 2 Sl s AR DL R 7 2l

1. iz M{ﬂﬁAA(xﬂﬂmwﬁﬂmmmW)
RN ks I T
R MhE: M SR 97 N, N E YR B TREWESTT,

ik : 450002

[11] LEE K M, ROWE R K, LO K Y. Subsidence owing to

tunneling: [ . estimating the gap parameter[J]. Canadian
Geotechnical Journal, 1992, 29: 929 - 940,

[12] ROWE R K, LEE K M. Subsidence owing to tunneling: II.
evaluation of a prediction technique[J]. Canadian Geotechnical
Journal, 1992, 29: 941 - 954.

[13] ROWE R K, KACK G J. A theoretical examination of the
settlements induced by tunneling: four case histories[J].
Canadian Geotechnical Journal, 1983, 20: 299 - 314.

[14] YAMAGUCHI I, YAMAZAKI I, KIRITANI Y. Study of
ground-tunnel interactions of four shield tunnels driven in
close proximity, in relation to design and construction of
parallel shield tunnels[J]. Tunnelling and Underground Space
Technology, 1998, 13(3): 289 - 304.

[15] BESA P K, FIBE /RS R, TARRL h 34 S ocik M.

Jb 5t : 8 B T Mk i AR L. 1988. (BANERJEE P K,
BUTTERFIELD R. Boundary element methods in
engineering science[M]. Beijing: Mc Graaw-Hill, 1988.)

[16] MINDLIN R D. Force at a point in the interior of a

semi-infinite solid[J]. Physics, 1936, 195 - 202.

SWAESCE A

E-Mail: lizhinong@zzu.edu.cn, wangliya@zzu.edu.cn

il 0371-63887383

fEH: 0371-63887263

2. WRAN W R Dy (2R P R T A
Rtk

KRN NViHE e

WAL BB EGE LM S b e R 5O 516 52,

IR T3 PR FGE P B AR 5T

Mi%i: 100085

E-Mail: dasp@coinv.com.cn

Hiif: 010-62967740, 62976685, 62989889

£¥: 010-62970728

3. (Rah b)) Gediie

ME4: 200030

Huhk: BigifelEg 1954 5 RlEAC

Hifi: 021 - 62822934

E-mail: zdycjyun@263.net

Sl

(‘{‘lﬂ{'ruJJ [ r”\ifruJJ 3 W 7 4 o 4 0

i TR B N e D)





