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Abstract: Lateral spreading often occurs in liquefiable sloping ground during earthquake, which causes severe damage to the
nearby constructions. Installing piles into sloping ground has been proven to be effective in reducing the lateral displacement.
The X-section cast-in-place concrete pile (XCC pile) can save material usage compared with the conventional circular pile.
Besides, its special section shape has better effect in restraining the lateral flow of liquefied sand than circular section. A series
of 1g shaking table tests are conducted to verify the efficiency of improvement of XCC piles against liquefaction-induced
lateral flow. The mitigation efficiencies of XCC piles and circular pile are compared. Besides, the effects of pile arrangement
pattern, orientation of X-section and special section are taken into consideration. The results suggest that the XCC pile can
restrict the lateral displacement of liquefied sand, compared with the unimproved case, and the lateral displacement and flow
area in XCC pile-improved case are reduced by 38% and 50%, respectively. With the same material usage, the mitigation
efficiency of XCC piles is obviously higher than that of circular pile and the flow area is reduced by 20%. The triangular pile
arrangement pattern is more effective in restricting the lateral spreading than square pile arrangement pattern. The mitigation
efficiency of different orientations of XCC piles depends on the effective section length perpendicular to the direction of lateral
flows. The special section effect of XCC piles can increase the mitigation effect by 5%~18%.
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Table 1 Similitude laws for 1g shaking table tests
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Table 2 Summary of test cases

T 7Y AT B W42 D/mm M 18] H/mm X A A [
UN — — — — —
CS3D C IET T 24 90 —
CT3D C Bt MEAETE 24 90 —
*CS2D fCmE EJ5 % 30 60 —
*CS3D fCmE EJ5 % 30 90 —
*CT2D #C B METETE 30 60 —
*CT3D #C B METET 30 90 —
XS2D X EHE 30 60 X
XS3D X EHE 30 90 X
XT3D X MEE I 30 90 X
X*S2D X EHE 30 60 X*
X*S3D X EHE 30 90 X*
X*T2D X ML 30 60 X*
250 X 450 ) 250
M 00000 00000
SsfCicioioie 00000 00000
At r0'0'0!0!
DRI I g 00000 00000
00000 goo0000
i () (b)
EOEZEOEOEOEO
SN icicicls - &2 BEHHERNX
H " " i B o
OIS0 = Fig. 2 Pile group arrangement patterns
M S gigiainin!
4 FLEH = mEEH o Rfibk sigiaiatiat
= _aEaEaEaEaE:
- . ‘migio'nig)
v 7 —/’6'/ X* XSSDEQEQEBEBEBE
ws —gTe[[o][°| °|[; =AMP ioleioioio!
| : = toioioioiol
|| e <> teisieai
: h XS3p (eieieieiel T
ERHE 9%&!;3 mA34P6 | & X —
4 mm I XHEHERER

1 RERAHERE

Fig. 1 Schematic view of physical model
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Fig. 3 Different orientations of X-section piles
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Fig. 4 Grain-size distribution of silica sand No. 7
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