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Centrifugal model test on deformation failure of riverbank reinforced by
mixing piles
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Engineering Education, Southeast University, Nanjing 211189, Jiangsu, China;
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Abstract: In order to verify the safety of the riverbank reinforced by mixing piles in Anhui section of the South-to-North
water diversion project (Baishan junction project), centrifuge test was carried out to study the riverway water level,
riverbank surface settlement, stress and deformation properties of piles and soil at different positions, and the deformation
and failure modes of riverbank under high gravity field. The results show that the free water in the soil was discharged from
the damaged piles and the water level of the riverway increased. The first crest of riverbank exhibited the largest settlement,
and the shear entrance of the most dangerous sliding surface was located in the middle of the first slope. Besides the most
dangerous sliding surface, there were still potential sliding bodies and sliding surfaces in the foundation. When the
centrifugal acceleration rised to 80 g, the deep sliding instability failure of the riverbank occurred. In the process of
riverbank failure, the columns under the first crest of riverbank were compressed and sheared to failure. The columns under
the first slope and the second crest of riverbank presented bending failure. The columns under the second slope of riverbank
were sheared to failure. The slip surface did not completely pass through the failure positions of columns.

Key words: mixing pile; reinforcement; riverbank; centrifuge model test; deformation failure; failure mode
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Fig. 1 Schematic diagram of centrifuge model test
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Table 2 Physical indexes of experimental soil
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Table 3 Loading process of test scheme
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Fig. 2 Change of approach channel water level

(b) LA
&3 GTIRHIRRIRES

Fig. 3 Failure mode of riverbank
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Fig. 4 Vertical displacement curve of embankment surface

4 nr%l, BOEE LR 70 ¢ BT, S1.
S2.S3 Mol Ay 8 e 5 o i 5 o o T (1 1Y R AR
W0, 2 W AR BUE RS A —F, S4
N R 4 R B O R AR R, SRR TR
RIS . B O EE] 60 g I, H
FRUE KA TS SOOI EE A s, S4 Wl 2k
o B INEE AT 80 g I, —ZI T, HF I
Bk K O WO M EE A R, ST I ARk &5
OITEEM 70 ¢ ETFE 80 g A2, — i
FHIAL S2 19 [ A2 F2 H1-4.96 mm A5 A-3.44 mm, Ut
WS R A TiEshRFa, S2 Wil Sk rE— Rtk
b, FEURINSE R RS AR, B0 70 g
TS AR R A R
23 HMEXNA

B 5 I I h oAb T1 A T2 (BEIA ).
T3 (BETID DA R R I3 AL T4 R0 TS ChENA]
D0 T6 CHETID % [ B A8 Ak il 28

5] I s P T T2 ) S A A iy N 1
]+ HINEE 50 g b £ R A B E NG, HE
+ER MR T1 A T2 435104 72.1 kPa #1 86.9 kPa,
PRI 1) L R T E T3 U 210.1 kPa, HE-R Itk
42.92; T T4 F1 TS5 435104 39.4 kPa Al 45.1 kPa,
T3 WE{H N 127.3 kPa, HEER AN 323, £50 ¢
B IEEREE TR, SRR s T
Fase. BEE B OIEEESE 10 g N—RIN RNk,
FM AR REE A, HE S (@) w4,
IN#EE 80 g i, T1. T2 k&, wREAHTHRIEL
AT IRIZESIRFE, T, T2 AT g shm i, HAL
BreAmBmRss mEl s (b) TRLRIINE S
80 g KTt T6 TR H I, LI HETASZ |
BER BT, X — 45 RIGAIE 1 AT SR 2R 1 PR e ) 45
B, B ELO IR 70 g RRASR AR KA K FE



62

HooE 4 | 2022 5 H

+ K 7/kPa

+JEF1/kPa

350

300

250

200

150

100

50

/ 509 60

600

0 40 80 120
I [F/d

(a) —ZTibE+ 5 7)

TR R AR AL R, AT A5 B A AL K
&, BEm AR E T RN RS AT AR DL -

v @

-,
L

400 -

300 -

100

6 BIRFEIBNER
Fig. 6 Fisheye lens effect picture

K7 (a). (b)s (e)s (d). () Al () 435N
B EAE 50 g, 60g. 70g. 80g. 90g. 100g

.
0 40 80 120
I fe/d

(b) Tt L5 7)
Es5 M-SR

Fig. 5 Pile-soil stress curve
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Fig. 7 Displacement vector map of model
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Fig. 8 Failure mode of pile and soil
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