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Calculation and analysis of construction mechanics effect
due to tunnel construction by shield

QI Jing-jing, XU Ri-qing, GUO Yin, WANG Tao
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310027, China)

Abstract: With the development of municipal engineering, shield tunneling has been used in various kinds of underground
constructions and underlines more popularly in urban area. Much more attention should be paid to the effect of tunnel construction on
close environment. According to the space regularities of distribution of ground loss and by stochastic medium theory, it is assumed
that ground movement process is of the property of stochastic process, and the soil displacement due to ground loss can be calculated.
Combining with the basic elastic equations, the stress changes due to tunnel excavation can be calculated. Finally, with the help of
computer programs, the soil displacement and superimposed stress are analyzed, which can help researchers to understand the
environment effect of construction. And at the same time, these results can make(be of great help ) for in-situ engineers to make
decisions on their own on these effects in advance.
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Fig.4 Curves of longitudinal surface deformation
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Fig.5 Curves of stress O versus distance x
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Fig.6 Curves of stress O, versus distance y

Bl s FIE 6 435l b AR R S R IR )y o,
TR T A 1) RIS i) ZEAS [ B AR 19 20 A B . ]
Ha] DL LEHERE T AT 7 AN R, BN K
ANFI R BEAN I, S8 1T 15 T 5 O Ak ()
IMEKR, FEWR, 1 x=D/2 kb O 5082 80 %; BHA

L HERE I PO AE BT B IR, NI, T,
HLAEma g . K 6 RTLLE H, Sl et m
TIER, JEDRPR, iz Bk o Ak S 5 RN A R
VR I P
(3D MMy o, I AR

JE AL A2t e R Ak A RE T ) A AR 7 A
IR F38k, FEM = A BN Sy, BETTR] JE AL PR
M (B0 P AAS gm0, P 1) By n
32 3 R 3 AT BRARAT S B 15

Pl 7 AP 8 J3 3l A AR5 5 e AR 0 e B o 2
Sio, KA. 5o, A AN R 2 Ak
TN ) o, AEHERE AT 5 — i Bl N A S, HL
Ty B AR AR ZE 5 AEHERE IR AT T o,
T x BRI, B E AR IR, RO
RIS o AEHEREIIE R o, LW S ffE, Jeeons
(B BT 5 R 1T B 28 (08 KMy, 2 S o, Wy
SIS BN BT NI, BEAT x I Ko Wy
ol 1y 8 T AT S R AR AT P B

7 +HHRKRGIEN O, 5 x HEELKR

Fig.7 Curves of stress O, versus distance x

=3

B8 THHKRTIEK O, 5y HENRFR

Fig.8 Curves of stress O, versus distance y
j: N
6 4 if

BT BHLA B 18 S SRR AE T HE A 1
PR, ASCRE T MSEEUE N5 JF
R A 1R 2 ) I AR, IS BE AL TR 1
et T R A T R T AR R S DS IR AR
BRI g (vt B8 o8 3o 2 2o 2 o oH SRR
XA R el T AR R AR T AN I ) 247



160 b +

b 2006 4F

grtre AR

(1) FEHERE MR e 7 AR 5 1 R A 3
PR IZWTE R, 2.0D JrdeA R e, mILg g
LUAR LR (R e U R it A Ao IE A Al Bl
FERFERIG N, BB L BT I KUK, i
G2 SN R AN SR

(2) LMK TR B IR 77, # AT
EHEDE T S0 ) 5V A ™ A R, R
Y0 [ J MR o LIS 8 I T 0 g B 2 4
TN, ) AR GRS T B, 2k 7 A A2 22,
S K

3 )00 iy Ry 0m B2 73 - FE R 1T ) LE i3 0 W 4
(L, AR Bt 5 L 1T 8 PO H AT ol o

VENHID RIS, A B i R it x4
B 413 -+ 2 AT RE 5 DES IR B A B e 1 — B ok 05
2, WRIETHEE R AR AT ST, 0T
Wiy /N DRSBTS T 2P

2 % 3 MR

[1] Peck R B. Deep excavation and tunneling in soft ground[A].
State of the Art Report. Proceeding of 7" International
Conference on Soil Mechanics and Foundation
Engineering[C]. Mexico City:[s.n.], 1969, 225—290.

[2] 5 /R, T TRMI. dbnt: PR AL,
1983.

[3] Lee KM, Rowe R K. Analysis of the three dimensional
ground movements, the Thunder Bay TunnellJ].
Canadian Geotechnical Journal, 1991, 28(1): 25—41.

[4] Sagaseta C. Analysis of undrained soil deformation due to
ground loss[J]. Geotechnique, 1987, 37(3): 301—320.

[5] Loganathan N, Poulos H G. Analytical prediction for
tunneling-induced ground movement in clays[J]. Journal
of Geotechnical and Geoenviromental Engineering,
1998, 124(9): 846—856.

[6] ZMT R, RGR. BHRIEAEREER T AR AR T H b
[, /R T K 222741, 2005, 27(6): 801 —803.
JIANG Xin-liang, ZHAO Zhi-min. Application of image
method in  calculating  tunneling-induced  soil
displacement[J]. Journal of Harbin Institute of Technology,
2005, 27(6): 801 —803.

(71 MR, HEZ 5, jKiE. ST RS HOR AL 1 5 f % 1E
JA B AR AL R S BT (0. A T 2%, 2005, 26(10):
1 602—1 606.

YANG Guan-tian, XIANG Yan-yong, ZHANG Feng.
Analysis of ground movements due to shield tunneling by

using a gap-parameter model[J]. Rock and Soil

Mechanics, 2005, 26(10): 1 602—1 606.

(8] GRAME, BUZ A, MRk R L 5 [EL ) B (A B o g
AT, O R#E, 1999, 19(5): 379—382.

(91 WU, BCEAR. AHARPAT TR L 5 |2 B n 28 1) ) 2%

ST Hm %A, 2001, 22(1): 75—77.
HU Xin, HUANG Hong-wei. Mechanical analysis of
superimposed load introduced by propulsion of adjacent
parallel pipe[J]. Rock and Soil Mechanics, 2001, 22(1):
75—177.

[10] BZAH,  BANT. THUE It 1 2 RO AR BB AU 23 A7 [T,
A TRAR, 2003, 22(3) @ 400—406.
HUANG Hong-wei, HU Xin. 3D numerical analysis on
construction mechanics effect of pipe-jacking[J]. Chinese
Journal of Rock Mechanics and Engineering[J]. 2003,
22(3): 400—406.

[11] BR4d. T TREh 5 85 M i R 2 Be HIFFE[D]. bt
P WK 2208 3, 2005,

(12] PR, XIEER, A iy Bk 15 HE ks
B RATBM]. dbnt: PEBE HARAE, 2002,1.

[13] AGkE, TRIRB, Zykth. BB L vk b

BLIIN 5350 4t 0027, 2001, 22(1): 56—59.
ZHU Zhong-long, ZHANG Qing-he, YI Hong-wei.
Stochastic theory for predicting longitudinal settlement in
soft-soil tunnel[J]. Rocks and mechanics, 2001, 22(1):
56—59.

(14] TR, 278 BEHLA RS AL IR O 1)

PUBE W P N [0, A A, 2004, 25(2):
320—323.
SHI Cheng-hua, PENG Li-min. Application of stochastic
medium theory to predicting settlement in longitudinal
surface due to tunnel construction by shield[J]. Rocks and
mechanics, 2004, 25(2): 320—323.

[15] Wi/ ZL. BEIEB A 2 DR BN L. &+

TREHK, 2004, 18(1): 16—18.
JI Yong-hong. Stochastic theory for predicting latitudinal
stratum settlement due to the tunnel construction[J].
Geotechnical 2004, 18(1):
16—18.

[16] ZMT R, BER, 2. BEETHZS R 4 2 Uik ih &
JE& W o M 5k 5] & 1%, 2004, 25(10):
1 542—1 544.

JIANG Xin-liang, ZHAO Zhi-min, LI Yuan. Analysis and

Engineering technique,

calculation of surface and subsurface settlement trough
profiles due to tunneling[J]. Rock and Soil Mechanics,
2004, 25(10): 1 542—1 544



