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Displacement analysis of existing building pile foundation caused by

excavation of stacked shield tunnel

PENG Jun, HUANG Kan

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410014, China)

Abstract: In order to effectively reduce the impact of underground tunnel boring on existing building
pile foundations, in-depth analysis of the impact of stacked-line shield tunnel boring caused by
deformation of adjacent building pile foundations, Foshan Metro Line 3 Nanhai Plaza - stacked Kau
interval stacked-line tunnel through the pile foundations of adjacent buildings as the background of the
project, the use of Midas GTS NX finite element software, the establishment of a three-dimensional
finite element model of the ratio of the length of different piles h to the radius of the tunnel r The three-
dimensional finite element model with different pile lengths h and tunnel radius r is used to analyse the
displacement impact of the stacked-line shield tunnel construction on the pile foundations of the
existing adjacent buildings. By comparing the on-site monitoring data with the model data, the impact
of the stacked-line tunnel excavation on the pile foundations of existing neighbouring buildings is
obtained under different geometric position relationships. The results of the study show that: when h/r

is greater than 7 but less than 10, the total displacement of pile foundation is the smallest; when h/r is
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less than 7, the total displacement of pile foundation is the largest. When the upper and lower stacked-

line tunnels cross the pile foundations of existing buildings, the engineering design should place the

axes of the tunnels underneath above the pile base elevation line as far as possible, so as to avoid the

loss of bearing capacity at the pile ends due to excavation of the tunnels below the pile base elevation

line. The results of this study can provide a reference for the design of similar stacked-line tunnels.

Key words: overlapped tunnel; existing building pile; numerical analysis

il 5 ] ) 22 U B PR K R 5 ek A R AR 1
AN | Bk 8 2 B 3 T O i M Ak . kAT
DA w2 PRl e 4 i 3 i s i O 2K e AT
B4R 5 3 T A8 B BAR AR KT o pl TR T R
R IF AR TG b R B, HXRE A 4830 & 2 a4
Yy L AT el R R K, BT DA, ik 4 I 1 i
T 5 T AR AR RE 25 2 I 2 A [ RE D8/
M 2 R) AR o R TR, AT AR BR A b T 1 4R
R RGN TROR B T R 2R T i
A3 R X SR T BRI 07 S T A S i . i /N
I, B LR IE T ARV 230 iy gk dt e h A 3 1
Pz R W AU ik 2 S 2R 4 SR e R T
AT PR X R B, SR I 1 Ak e 11 2 Ik A 2 52 2R % 0 I
TSR R B e IR HBER 11 SR 4 SRR RIL
S RWARTE Wil Z [ ) s S B

bk B 2R B E it TR 2 R S Mt Tk . 7
B R R P R R JE R TR e g R AR
UURE RN 2B | 38 08K 25 %6 BEAG 41530 2l SR e 3
() R P 2 R ), e 3O R AR AR TR RN IR,
AT e U 2 REAT 283 SR G a4 2 4 5| R IR A
faFErT,

AR 20 28 70 4EAR , B2 A £ 24 & X g
JE RA it T M (8 5 i R AT T AR A I F S . 7E
SEYG AT 5 1, JACOBSZ 25 fE T Rb h b 47 1 iR i
TEF20E T XA AR SR A 52 M (1) 25 O AL 5, 4B T
P R T8 425 5 | R %) b 23 958 2 %o i 3 19T e ) T A 5
Bk 316 AN [) P 2 Ah A A AR L TR (R 2T . ONG 25
FHES DML, A ARG T 76 25 b R4 7 05+ g
TEFFAZXTARAR AL A 52 ), R A SRR 4 T AT
Sk B B (AR A L S 3 B Ui SR AR sk 24 4E 1)
KB T + 6 eI B A e o5, sk T il
PR S 05 SRS AR b B . ERE i
1], CHEN &Ml I B Bt e B i , IR AT T iR i
i T T S8 3 A LA B 1 R ), HL T OB R A R B Bt

112

Al [ HTE 5 R G T 08 I A S e ) AR T
MU S5 T — o 35 T X BR far 28 9 SR ik S
JER AR PR BT R F B R G
(i) AR A FH T i 5200, B PR ) AR i
A TE 2R 1 v Az 3 B 38 T 42 52 i e Az 1 K OF
N, IRE TR -1 —R & = Z [ A AR R AL
FE . KITIYODOM %5 3 F Winkler 3l P4 M i 42
F1 Mindlin f# , 4347 1 % 38 142 %5 A0 S ERE A9 52
JF G5 W BB A RIR 5 JE Rl %) A8 T R 23 A
FUHE . ] g D JE F Loganathan 23 3 Al
Winkler Hb FEZRAAY  BFSE T & F F425 [ 0 20
A 6 ) 57 %, R REATE A9 188 1] 437 A% 5 B A R
H 2 b AE I AR | A R AR SR (] B A
P B R . Rl AR A B 22 4
BE-S5 A FRA 503 1Y 15 ik, o B TS A TS
X BEAT 4B B AESE 0 52 ) S AR TR By s, kR
XU A8 32 52 T 472 % 408 3 i 5 1 A2 T 1 g i) LA
RN . AEBUEB T I, LEE 55 FEUE 53 B
e, HEAL S A AR IR R AR Y T A
555 AR 7 1R Hh i S T 472 0 B A 408 30T 2 S 4 PR R D
RENE 5200, 2B 5% & 0« % 28 1) TR A2 REAIR T B
SRR R 3T, BB AR K 7 BT B I EE R )
Ko ARFE AR I #4 BE 18 FF 42060 <0 BE A
HESA PRI Y 5 R s SR T BB ALy vk 1 ]
Mo BIUKSFEP N T IEFREIE T o — M ST
REREN B , e B0 4 0 N 48 5 ) 4802 TR B A7 1
LA 174 52 ) 305 2 o H B o BRI P 4b
VF 2224 34 % G R B i T A AR 9T 0 B LS T A
FAR A R , (HIFR S A FEAT 2 LA B A5 G A8 % 3 oy
RS, R FHIERLEWEIEIFZ, HhH T2
LR g AR R — 42 R T AT TR T R
) T AR R T PRI, BiF 9 38 4 1 ) o 3 i 0
X B A 408 3T A SR 4 B ik 1) 00 B 5 ) 2 R R A
B



%54 AR, F B XA AR AT A S AR R A A 5 AT

ARWFFEARFET T A8 B LT A bk 3 5 4k iy vp
M —B 1E X A B TR, K Midas GTS NX A
BRICH A, ST R R 5 BRI AR F B B0
YA BROTAR Y B 43 BT 25 4 A R A i TR
E A 408 30T 2 SFL AT I B4 A0 A% 5% T, I B 4 W T
Pt 5 1A R T A B (Y A A A T 4 R AT X
LU, B0 IE T2 R R T 4 HE R R S B . AT
FONIEA RN b 5 RETE A2 r OAE N DL T #E L
iR (A8 AL R, AT R R DS R bR IE T 28 %8
WEAT 4B JE 5 1) TR BETTH St TR 2%

il

1 IEEL=

yl

IR LT R 3 SR ) S — S TE X ]
LML R Sk Ok VR TE B O, R
ZENAT R, BV 7 10 B 3 Rl R A 2
ASEESUG , PR IE 107 B T IR 7K A 7 U
R AT AR O S R IE , A B R S TE
LI A2 bR AU g 38, R S At T =, Herr,
4R 5 8 IX R 4 HL AR A ZDK54+018.305, 44 5 1L
TN ZDK55+718.263, Horr, Ja 65 LA M 16.409 m,
Ak MK N 1 683.549 m, A7 4% G A4 X [A] 5 4 FL R
4 YDK54+018.305, ¢ 55 B % 5 YDK55+718.263, 47
2 MR KM 1 699.958 m. & H4 % 18 7 4 1K LY
B NEE R, AL ELE T, A AR ETE
U 1] STE R T pA e R ES B e

Pileadle, . 0 "
25— | S |
| (T AL R
BEE
L=SE] FAE) il
G —

Je IR |

E1 T#fa
Fig. 1 Engineering floor plan
2 DI A BOR TP £ P4 JE R LR

AR T e AL HEATHE T o BARBIE T2 -
1) Yo X Be i Ze e BE TE ATt T, AR i)™

kRGN AR ke, HE S
e

2) T T FEHE 2 28 230 R , - 0F X A B 1 45 4%
B G it T . % X T8) G A B TR B - Sl
C50, LB EH NP2, ERIE NS m, NIE R
7.6 m,

2 HESE

2.1 ZHEBISH

AHFE R H Midas GTS NX A7 FRICH A A4
ZRAG LT MR 3 S RN e 1) I — & e X ] & 4k
BT P Tt 8 . TR A A A R R I K
PP Ei R B E R T &SRR T, R
AT A S5 B TR it T 0, AS R ASEAEL R e AN 1 1Y T
BT BIAE A SR R RS ELTAT Y A3 TR] DG F ok )
HATIESE o %47 FR TCEE AR R 2 T 7F — Ak Ml )22 -
W% 18 — B SE ) SEAARAR TR 2 Y, fE AL T SR &
1E B9 Mohr—Coulomb 7 ¥4 455 U 55 48] 22 38 + 05 o
+ A KA TR ERJE £, SR FH Sk AR A B 40058 XU Ak
Ve BTk b A b WA e B b e . A AR A
WE 5% M8 e 45 1+ )2 o0 A B M, B2 )2 W B S 5K
WK1,

R1 WEWMEAFHHK

Table 1 Physical and mechanical parameters of the formation
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Table 2  Structural material parameters
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