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Responses of a single pile to laterally passing shield tunneling
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Abstract: The decrease in the bearing capacity of a single pile and the additional deformation will occur when the shield
machine approaches the existing pile. Effects of shield tunneling on a single existing pile are investigated by means of the
numerical method in this study in the case of shield machine passing laterally. Earth pressures in the chamber of the shield
machine and change in the distance between the pile and the shield machine are taken into account in the numerical simulation.
It shows the two factors, i.e., earth pressures in the chamber and the distance, play an important role in this process. Moments
along the pile and settlements at the top of the pile are obtained as well. It is proved that the decrease in the bearing capacity of
the pile and the increase in the settlement are significant during the shield tunneling. Therefore, some measures should be taken
to protect the existing pile from damage. Moreover, the earth pressures in the chamber can prevent effectively the pile from
decreasing in the bearing capacity, and to some extent, it can control the settlement induced by the shield tunneling.
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Fig. 1 3D model
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Table 1 Physical properties for materials
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Fig. 2 Relative position between shield tunneling and pile
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Fig. 3 Tunnel-soil-pile interaction
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Fig. 4 Distribution of skin friction along pile
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Fig. 5 Side-friction resistance of pile
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Fig. 7 Curves of settlements at top of pile

(2) fEFEES L>5 m iy, HETRUCRESR B 22
&, f£ L=5ma, BETUTREA IR, a5k
VU, XR T IR AR ARG, X AR AEROR
ah, FEEFE AR RS, SO i EE R
DI, LT 6 7= A BOR TR

(3) Ly Rem BT &, Tk BOR
I, BETRUCREEAS /N, ShE A TREE IE EJT AL,
B RS E T2 M3EAT, EAR LR, BEARITT
IR TR, LG8 0.1 MPa iy, HEsi i
ZyibEEy 8.92 mm, A /109 0.3 MPa i, Hk
AR 84 mm, LGN 05 MPa i, Hi
RAYTIE RN 7.69 mm.

4 % B

SR = A B TR TE T ML 5 b
I, B B ST SR, SRR R T 2R
THEWEW, WEeED. BRSO E
S, AR T RN AR S RIRE TR 5 B H HLAT 33
S TR BS I DA R AR R

(LB 4 TR B T 928 B85 B M 30 A5 T
SRR, WEE O REE 6 m L, O R A kAR
ANy 616 m TG EEOUBE R AW, SR
H1, PEAEFASTE A, R AR, R
BIE, BEETIEFRHESE, A R, T



154 "o+ I OB % O

2011 4F

PEsiIa N e, SRR BE 0V BT O, e ST AR
SE» SR KA T B8 T8 ek OB s A7 i B B
BHATZEBE R, RJafaE T —EH.

(2) JER T REHMEBES RE T, A TR SE 48 K5 ok
ANy BRIGMETRRE, HEORUUR R FUBEIE T 7 FEA I
BUNMIZ; MEARRE AR AR B BT, ARBIITH
B AR AT AR R I, B P e il T 5
BTG DL o

(3) FE TR AR BRI AEARRS ,  J5 7] DL 4
REGTTRE, IR BEARBRE T FEA; 2 ) RE A
WJa, LRI RIREIR N o

(&) FEJE R HE, PREF 5 ) SRV )
(B KB PR IEHER IR, PRUEE S %
ER—ANEERR, LEIAL, SRR IIE;
TSR, SERMRER . S AT
FE I N8 I A BT E 2 K A 577, AT LA R0
IR B AR TR, PRIEE S 245 72 T) R IE b
WJE, &N EEES, AERTIZI T .

B :

[1] MAIR R. Tunneling and geotechnics: new horizons[J].
Géntechnique, 2008, 58(9): 695 - 736.

[2] CHEN L T, POULOS H G, LOGANATHAN N. Pile responses
caused by tunneling[J]. Journal of Geotechnical and
Geoenvironmental Engineering (ASCE) 1999, 125(3): 802 -
811.

[31 BRI, B i g s X AR 48 2 B WA R 0 1) = A7 B
Ju4r AT [D]. LR BF K %%, 1997. (RUAN Lin-wang.
Analysis on the influence of shield tunneling construction to
adjacentsoil and pile in soft soil with the three-dimensional
finite element software[D]. Shanghai: Tongji University,
1997. (in Chinese))

[4] ZE7K RS, BOUGIE. JE R HEREXTAH SBAE AR ) 2 5 1 S F T
) FHF K5, 1997, 25(3): 261 - 267. (LI
Yong-sheng, HUANG Hai-ying. Method of practical
calculation on strength effect shield tunneling construction
has on adjacent pile[J]. Journal of Tongji University, 1997,
25(3): 261 - 267. (in Chinese))

[5] PASTSAKORN, KITIYODOMN, TATSUNORI Matsumoto,
et al. A simplified analysis method for piled raft foundations
subjected to ground movements induced by tunneling[J]. Int J
Numer Anal Meth Geomech, 2005, 29: 1485 - 1507.

[6] e, KR, & 3F, & HEkBRIE I IR Rk X bk
FORE WS ] A A S TR, 20086,
25(6): 1290 - 1295. (YANG Xiao-jie, DENG Fei-huang, NIE

Wen, et al. Study on the influence of subway tunnel
construction on pile bearing capacity[J]. Chinese Journal of
Rock Mechanics and Engineering, 2006, 25(6): 1290 - 1295.
(in Chinese))

(71 Vi, &b, FEHE%, & B2 SO b
S ) BB AU 2 AT 0], A A s 5 TR AR, 2008,
22(5): 735 - 741. (RUI Yong-gin, YUE Zhong-gi, TANG
Chun-an, et al. Analysis the influence of tunnel excavation
way on pile[J]. Chinese Journal of Rock Mechanics and
Engineering, 2003, 22(5): 735 - 741. (in Chinese))

[8] 4K, # °F, ONG W. JEEBEIE FF2 55 4RI Ak 5 52
A M. AL AR, 2008, 30(2): 298 - 302. (ZHU
Feng-bin, YANG Ping, ONG W. Numerical analysis on
influence of shield tunnel excavation to neighboring piles[J]
Chinese Journal of Geotechnical Engineering, 2008, 30(2):
298 - 302. (in Chinese))

[91 X WN. J& e FE A &R LS 1) S B 43 i 5E[D]. 75
B E ROk, 2006, (LIU Li. Research on the
responses of adjacent pile with shield tunnel construction[D].
Qingdao: Shandong University of Scienceand Technology,
2006. (in Chinese))

[10] W ZE M. B&IE I #2151 S 40 3 R AT AL 2 ¥ 3 ) FIAZ T
BEFE[D]. & & AR EHE K4, 2007. (PANG Jun-gang.
Study on the response of internal forces and deformations of
existing pile foundation to tunneling[D]. Qingdao: Shandong
University of Science and Technology, 2007. (in Chinese))

[11] ZE7EpE, 22K 5. SLBETE G A It T SR A B AR T AN A
FIHIRF ] BB BN 51, 2008(2): 40 - 44, 68. (LI
De-sheng, LI Da-yong. Research on the effect of double
orifice shield tunneling construction on the deformation and
internal force of adjacent pile[J]. Railway Exploration and
Design, 2008(2): 40 - 44, 68. (in Chinese))

[12] ZFAEJE, 25K 5. JE RN T G At 0T B AR 0 i
FIEEATF FU[I]. LAEHL R 24 4R, 2009, 17(2): 284 - 288. (LI
De-sheng, LI Da-yong. Numerical simulation of effect of
shield tunneling on bearing capacity of single pile[J]. Journal
of Engineering Geology, 2009, 17(2): 284 - 288. (in
Chinese))

[13] ZEAlfk. & A Bk 1 0 2 i 0] 40T BEAG A 22 1) 5% i 1F 7
[D]. &% 4R K2, 2008. (LI De-sheng. Studyeffect
of pile foundation adjacent to shield tunneling[D]. Qingdao:
Shandong University of Science and Technology, 2008. (in
Chinese))


app:ds:Shandong
app:ds:University
app:ds:of
app:ds:Science
app:ds:Science
app:ds:Technology
app:ds:Shandong
app:ds:University
app:ds:of
app:ds:Science
app:ds:and
app:ds:Technology
app:ds:Shandong
app:ds:University
app:ds:of
app:ds:Science
app:ds:and
app:ds:Technology




$33% T2 = + I B ¥ W Vol.33 Supp. 2
20114 10 H Chinese Journal of Geotechnical Engineering Oct. 2011

(CA3CTtH 35D



