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Soil squeezing effect of installation of pipe pile casing
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Abstract; During the casing penetration process, soil squeezing effect has a negative effect on the quality of the
construction, which forces the soil around the pile to deform. Based on the large deformation finite element
(LDFE) analyses using remeshing and interpolation technique with small strain ( RITSS), a numerical model of
pipe pile penetrating in soft clay was established, and numerical results were compared with field test data to verify
the accuracy of the model. Then, a parametric study was carried out to examine the influences of pipe tip
geometries and soil strength on the characteristics of soil movement induced by casing penetration. Results show
that by taking the penetration depth of L /R =8 as the critical point, it could be divided into shallow penetration
mode and deep penetration mode during the process of pile casing penetration. The soil flow mechanism was
different in different penetration areas. The horizontal displacement of the soil and the soil heave outside the pile
were closely related to the angle of the spudcan. According to the numerical simulation results, based on the casing
penetration results of the commonly used spudcan (B =60°, w, =0.01 m) in practice, formulas for predicting
horizontal displacement and soil heave were proposed. Compared with field test data, the proposed formulas could
effectively predict the soil deformation around the pile. The research findings provide a theoretical guidance for the
design and construction of cast-in-situ concrete piles (PCCs).
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1.4 ZAHWXREHHEMN
- R A A4 4% 7 SR AR N Tresca ¥ I (%) 3 AE 28
PEBEAPEA R . Tresca 7 I 52 5 2 B8 JR A 1
DB —Fp T £k, A58 2R FH Tresca HE7Y, 4% ' BE 52
£ 0, % R FAHEKAS 25 T, Hoah 38 A5 2 1 45
TR A AR DI T R R ST o RIS
AN L RIS S, e B v (%) AR R R 2
WAL WEEE MBS IRELE (E) A
FALE(v) ,E 7E 2 ~20 MPa 254k, I Fs R4 K B 1,
T2 FEORHE AR O, Z W8 DURE B A B rp A A ]
551 R B RFASIE , SO P FLE 0. 49, B8 4 ff) F1 55
JKFE R 0°(p =y =0) o B REHIF Wos, X T
BB ZBUNAZE L H L TR BT T Z 0% AR

< [23-24]
AN o

1.5 BANEHISIE

SHIE I AR SC B A 4L 1 v 8 A, o O S
PCC FEREBE A RITSS KAETE AT BRIC /T A 45 5 5
Liu 252 9037 52 045 21 5 B R4 7 % HEB8E . Sz
S FEEH 3 R AN RS mE LA 1 R
o BTV HE U SH0R 4M2 R =0.51 m, I
— BRI /R =0. 28  WEBL A B = 60°, 3 AR
H15.3 m, A HCEIEZS LI 3,

40 -
-0 %‘Ctr=l.5 m
L —O— r=2m
B Xr=3.5m A
& SERs=1.5m
g 30r = Fhes—)'m
E A SEs=3.5 m 5
' 251 o
§§ _— /x
= =
B 20T / 8
B is &/
&
_H

10

BNGKEL,/m
LS 5 DU S50+ (B R R RS X L

IKFALFE 5 /mm
5I0 69 70

(a

~

kX

R /m

(b

~—

A S I S 58 A KA R ST LG
(r/R=1,L,=3m)

IKFEALFE S /mm
0 10 20 30 40 50 60 70

o' &8

A& /m

(o) EMEEEN S IG5 LKA X
(r/R=2,L,=3m)

3 EWEANMERIE

Fig.3 Numerical verification of casing penetration
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Fig.4 Effects of penetration depth on soil flow mechanism around pile
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outside pile
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Fig.9 Effects of spudcan angle on soil flow mechanism
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