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Effects of existing pile foundation on parameters of shield tunneling
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Abstract: The shield tunneling adjacent to bridge pile foundation has become a hot issue at present. In view of the application
value of parameters of shield tunneling in projects, the vertical additional stress of the pile foundation is analyzed by using a
three-dimensional elastic-plastic finite element method. The mathematical expressions for pile length and proportional
coefficient are derived. The radii of impact area and non-impact area of piles are defined by comparing the influence area of
additional stress generated by piles with the influence radius put forward by Randolph. The optimal values of tunnel face
pressure and grouting pressure in the non-impact area of piles are obtained through three-dimensional elastic-plastic finite
element analysis based on the theoretical values of tunnel face pressure and grouting pressure. The expression for calculating
the ground loss is introduced under the condition that the soil loss per unit length equals the area of settlement trough. By
combining the optimal values of the parameters of shield tunneling in the non-impact area and the additional stress generated by
piles, the mathematical expressions for the parameters of shield tunneling in the impact area are achieved. The results show that
when the soil pressure resistance of tunnel face equals the static soil pressure of tunnel face and the grouting pressure equals 1.1
times the soil and water pressure on the top surface of tunnel, the disturbance of the soil strata is relatively slight.
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Fig. 1 Load decomposition of a single pile
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Table 1 Physical and mechanical parameters of composite strata
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Table 2 Physical and mechanical parameters of piles
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Table 5 Values of additional stress
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Table 7 Influence radii of piles

PEAR/m  BEK/m B/ AT AE/m
1.2 10 8.1 8.8
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1.2 20 15.5 14.8
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Fig. 8 Values of longitudinal displacement of silt soil surface
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Fig. 9 Values of longitudinal displacement of pebble soil surface
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Table 11 Computational cases

FBlE  BEER/m  FREI/KPa XHEJ)/ kPa

¥t 10 220.0 303.1

i) 10 236.5 381.3
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Table 12 Values of ground loss and settlement trough area
= Pk E/m’ T F/m’
kL 0.098 0.120
A 0.067 0.081
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Fig. 15 Values of lateral displacement of pebble and silt soil

surface
Rt 1) A il 2 I R T AR 5 AR R Bt AT
XFEE M e R IR AR R T Rk . R
N HIRITEHRE T L ER AR, ML A% &
TR, SR RS RS I
Tt EAE R, WK (400 AT
g=12x.Ju’ +uy +ul +aQA+5)+
min[0.6a(2A+06),U, /3] (41)
¥ @D AN (25) BIRT45 3 Z ) 4
(LSUPS

3 wMXiA Gk TSR EINEE

FEMEFERGARRZMI XY, Rt T2 ) s OB
FEFET U EAIAR R I EAT 70T ) ABAERE R SR X N
PR A LS R Y B N A B ID B A7, B A T2
)30 H N R T R AR N g R A B S g 3 [R]
YERT. MERESEMNLALE SR W16,
3.1 BEENXIAEEEISHAEINEE

G5 6 L JE B W) AR ISL g B B R B I B 1] R R
Geedsfi#, A BN 7 520 2447 6 6] A JE5 A0 it T2
B

(1) S g e

FE20 1 A5 577 f 4 B S8y 58 e ) R B
BIIwt, JEANUREHE S F 55 5 kR 0 EE R
JIE,, TAEMMLENEIF, TIEDITIRTE N
71 Fy BERE 51 50 32 BRI 1] 52 A4 o US4 s
JIREVURE TR A A

P = F+F +Fy oy St %un
t TCR2 0 2

A RNEEILT O BRI o, LI
SIS A RS TE BETH AL s B2 R 1 BN 05 0, ) FIBESRE
51 S BETE B AL Z SR IR )T e 00 Ony
7 (D #ATIHE.

LA A LI B F s b e 5 0 i) &
BRSNS, S SRR F) N

(42)



FHow SRR, 5. B MR E R T 2 E0r A 7T 1623
F=2[ [ rzkdbdr @3)  JISIEBETRTARI L R BT B K e Rkt 5
t 0 0 171
' Lo . ¥4 Geedes B [a] [ff i B /52 0e i FEl 5 Randolph 42 )
Fp=2f) [T /Ty, + Ohopans) SN0+ B A0 LA, 44 HE AP B B [X Sl =l [X
(Gz + G(h+Rc050))cos Q]Rdgdl ’ (44) iﬂjz E,:J ﬁ%ﬂéﬁé o

KA O peossy JIMEZE TR () JE 523 ThT Ak 3 2 165 e B
MRLAg, a1 5.
(2) FEHRIE IR BUE
AR R DS A RS IS U, B
JEAESE B I NL T (RO, DA RSS2 X P (97 9% s
EEHUE N
p.= 1-1i YiZi Y Oury (45)

qrb, z ABBIE EE & L ERER.

(3) EARBRHUE

S A R DX PN S I 0 B U, s X
(42) RANFI (35 ~ (37) HilS TARH b+ A
=g LR, FHAANRKX 4D o, AELak
Al Z 40N

g =12x,[u’ +ui +ul +aQA+8)+

min[0.6c(2A +5),U. /3] (46)
B (46) AR (25) 1, N4k dR e E N
’ 12
I/ltl)ss = n(zﬁ_g‘_j ° (47)
2 4
e X
||| = -
i) <| Eim

16 BN SHEMEXRTEE

Fig. 16 Diagram of shield machine and pile position
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