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Experimental study of XCC pile group penetration effect based
on transparent soil model testing technique

HU Wengqgiang, ZHOU Hang, LIU Hanlong

(Key Laboratory of New Technology for Construction of Cities in Mountain Area, Ministry of Education; College of

Civil Engineering, Chongqing University, Chongging 400045, P. R. China)

Abstract: X-section cast-in-place concrete pile (XCC pile), as a non-circular sectional special-shaped pile,
turned the circular arch into reverse arch based on the principle of constant sectional special-shaped periphery
enlargement, to turn the circular arc positive arch into an anti-arch, and finally forms a symmetrical X-shaped
section, to expand the section perimeter and improve the bearing capacity. The installation process of XCC piles
is actually a process of soil squeezing, and the effect of soil squeezing of pile group penetration is more
complicated than that of single pile. However, there is limited research on the effect of soil squeezing of XCC
piles group penetration at present, and the effect of soil squeezing of XCC pile group penetration is an important

topic in the study of XCC piles. The effects of different pile types and different pile sequences on the squeezing
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effect of pile group penetration are studied. Based on the transparent soil technique, the penetration test of XCC
pile and circular pile group was carried out. The displacement field variation pattern of pile group penetration
was obtained via particle image velocimetry, and the influence of different pile types and penetration sequences
on squeezing effect of pile group was studied. Results show that obvious cumulative effect and shielding effect
can be observed during the penetration of XCC and circular group piles. For the displacement of the soil of the
last penetrated pile dorsal surface, the displacement caused by XCC piles penetration reaches the peak first than
that of the circular piles, and both XCC piles and round piles penetration produce obvious cumulative effect and
shielding effect. The shielding effect of XCC pile is stronger than that of circular pile. Finally, empirical formula
for predicting the shielding effect for XCC and circular piles under different penetration sequences was provided.

Keywords: transparent soil; cast-in-place X pile (XCC pile); group pile penetration; penetration effect;

cumulative effect; shielding effect
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Table 1 Parameters of the model pile
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Fig. 6 Transparent soil test system
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Fig. 8 Contour map of vertical displacement
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4.2 BN
4.2.1 BTN LT EEZ I E 32 G4 6 %R
W 16 Fro , B AR AR D E TR O £ 5 BE 12

0.7

= XMl

0.6} oS Sl
,:v"‘" 3 A CM2

05f £ o A, —--BIAHE

w
0 RN
2 04F AT % N
AR

03} y N T
, N
I/ N\

S/S,

02F

? it Ry e

3 HE2AEL 4 x ®
o1t ® o oRl ‘*,‘u"
L8]

(1)1 PO A S P M SO P SR SO SRR O LT LML S O
1 23 45 678 91011121314 1516

x/R

16 #EIRMIEF—LFEEMABAFRETHMLE
Fig. 16 Normalized radial displacement variation curve

of pile 1R along radial direction

[ B B o AR ~F 48 R B VT —FRAE, DAL b o A A B
A JEHE LR O iy A 18] 2 # S, 55 B AL 4™ 7k BIg 1155
E AR LRSS, 1Y — AR (8, B v XL C oAt
XCC HEFNETE BE, M1 H M2 43 548 R BUAE U 11
UBENT R 2.0 2 A i B4 U — A (BB /DN 30 B 3 422 2580 7
SR B AE S5 XCC B 4 8 4228007 B A2 16 2 1 74
Tl B — B, HB 2 e i JE M e . XCC M 42 200
“IR 55 RUCTERR X1 SR AL TR BE A 55
¥ 2 6R Ak, XCC AR 4 422 200 2258 T 18 B ok
4.2.2 FJRFEAET NG B I A TR 2 X
TR T WA [R) AR B (IR E A AT XCC i)
55 P ol A ) ORI, 3 4 0 T 00 0 W1 6 K0 fE
% 73 A HHRE A DO S AR TP S A B A 4 0
FPAE o T 422 00 AR S 2 H VP A, X A Ak DA
J& 4% 00 RIHE 1R A% 1] 37 #8 10 — L fH N=S./S,,
K I Gumbel #3825 B2 R BCIEAT LG
N=a+dxe "'
n=(x—b)/c
K ia.be.d o NITEEZR L, Bl 2l R 5
HARS R BE W 3. N 16 nl LLE i, & 05 il
25 R W) A R R AF CREC R B R >0.99) .
ARG S5 R REUE 38 42 R iy 5 B S5 ARl
I T 003 R Tod 4 X% Tod 15 Tod 2, B
XCC BEGUHEM T 12> XCC BT FF 2> 8 JE Bk 3T
BRI P 12> B A BT 2.
3 HANMA— LR ES R ELBAE AR ER
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