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Deformation of centrifugal modelling process of piled embankments
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Engineering, Jinling Institute of Technology, Nanjing 211169, China)

Abstract: The deformation of centrifuge modelling of piled embankments is closely related to the test process. The
characteristics and mechanism of settlement and sectional deformation of composite foundation at each testing stage are
investigated by the laser ranging method and the image analysis method. The results show that it is impossible to eliminate the
deformation of the composite foundation itself during the filling stage by preparing the model under 1g and adopting the
method of increasing the centrifugal acceleration to simulate the embankment surcharge. Therefore, the settlements of the
foundation during the filling stage and the final settlement are both overestimated in the tests. The foundation rebound is shown
at the centrifugal deceleration stage and placement stage under 1g. As a result, the settlement near the centerline of the road will
be underestimated, and the horizontal displacement at the slope toe and the uplift outside the slope will be overestimated based
on the measured deformation after the centrifugal tests. This study may enrich the understanding of centrifugal deformation
process tests on piled embankments.
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Fig. 1 Centrifuge modelling of piled embankments
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Table 1 Geometric parameters of centrifugal model
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Fig. 2 Deformation testing in the centrifugal modelling
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Fig. 3 Settlement development of pile-top and soil-top on

subsurface at central line of embankment
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Fig. 4 Prediction of settlement of soils between piles (starting from
end of filling)
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Fig. 5 Foundation rebounds under 1g after shutdown

(2) ¥ig

SEBR b, AR AR RS b B O AR AR 0 I AT 22 )7
TBOVEDI BRI R B B, B35 2 2 i
g5 JbE . T A5 AR B (1 60, Fpisi A% e
B, (RGN BRI G A BN 3 R k. B
b, HAFERIINELE 60g T TY 4 BEts M i i
MEARLEL RSN R AR T, SR, BR TR 2
APk KB I RBR Y, H A28 K 2 b AR B0
ARG 1) TEV It G 1g AL S O I I R 6T, R
B, FE TR A R AT 7 M B BB AN 5 T

FEIE] 3 PR Tor~Ts YRR BE, BEAY v B IR
BEANARRLPIRGS, B3R T AR A H IR A 2L [l 3R T,
T BEALFE B L I /N T B SR AT BN 51 A2 [
Ay, DAURE AL B RN R A P .
KU, 0~T0 Jnikp BUR & LAY 1 B AL iR R
i H G IR de M EHIE 5 B K408 dc. KL,
L TAE 60g T HHTERIZHER A BAR T 00, RITSE s
0 N PEE RO SR HE B 10 T3 V2 AR v i T R SRR
NS LR o S N e i [V R IPESUR S
H R B A 51 R R A R B B R A A
Rl BEIRMEREY BOR IR BB th AL E OB . DR R
/NF 702 mm A1 822 mms,

HIP 5 A, BUEENUR B A A3 &
lg TCEBCKTE], MR AR . Fit, K6 Fx
i LS [ 435 ) (R AE 5 I 222 /010 1g BIRERT B, 2
g B e R e NN ORI - R SN e Y EIEE s 0



188 H O+ T OB % M

B LI B BORE PRI T8 . B3R o B B IE B S 0
IR B A Ak T B B R A AR R
WK 5 S48 A, A4S B SRAHSINT B T 00 K -
Pk, AIFEBCH BSRA B E RO, B R
R, ARG AT HE LR T B SRR
CBI Acdo T, FERESRr 8AE NIRRT
OB A, ATITAATIUI R AR 000 T B SR S R o i
BRI EEYT AT deo

N

A 1g—60g 60g—1g

: ; .
E K : 1l : ta ts g
I Iy 13 ' e

SR
i

1g0HCE

60g 545

6 EEHIEI IR MRTE (238) R~EE
Fig. 6 Schematic diagram of ground settlement (rebound)

considering the model preparation progress
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Fig. 7 Deformation vectors of front cross-section
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Table 2 Analysis of cross-sectional deformation

i S/ 4 ) S R T/ - NI k2

il X H/S
*A F% S fiks H 14

60g 11.9 mm 0.6mm -25mm(Jif%)  0.05
FRJE 5.0 mm 3.0 mm 6.0 mm 0.6

P8 SRR ST N 1 O R 5o T B NIA £ 60g)
IR T L 0 T o) 7 R T P st 3 AT A T R
8 fivn. WM PR EEMBRF S Z R, i
BRI KAELE 4~6 m IRETEEN, HEAK
SPRIFEAE 140 mm DAN . SIAb R KA /% H S5 %
i KR S (1 LA H/S 2 BB TP R O
e FRL). 60g NI H/S 4 0.05, 7E Chai 25010
WG FE 0.5 LA, BEBIAR SCR OB R 38 H 11
IR AR e MR B T AL

KL /mm
0 25 50 75 100 125 150 175 200
T T T T T T T 1

/ —n— T2
15l -o -T2 A

8 HEHSTREHAE T EK TR (RER)
Fig. 8 Lateral deformations of foundation below slope after filling
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