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Numerical analysis of deformation and stability of bucket foundation revetment

under backfill loads

HAN Xun', WANG Mo-pan?, WU Ying-li!
(1. Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. Chongging Jiaotong
University, Chongqing 400074, China)
Abstract: Bucket foundation is a new type of structure suitable for offshore soft soil foundation. Combining with the revetment
project of Xuwei harbour district of Lianyungang Port, the three-dimensional finite element model for the bucket foundation
revetment is established, and the variation laws of structural stress and earth pressure on the bucket wall and structural
displacement under different backfill loads and water levels are analyzed. The results show that the earth pressure on the bucket
wall is mainly affected by the water level on the sea side. With the decreasing water level, the earth pressures on both the port
and the sea side increase. Under the joint control of structural displacement and rotation, the earth pressure on the wall of the
port side shows the phenomenon of active and passive zone transitions along the depth. Under the backfill loads, the structure

tends to incline to the port side and move towards the sea side. The research results may provide a basis for the stability study of

bucket foundation structure.
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Fig.1 Bucket foundation revetment
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Fig. 2 Finite element mesh of revetment
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Table 1 Properties of soils

THREZFR c/kPa 0,/ ) Ap Rt K Kur n cd rd nd
e 3 27.2 1.48 0.87 23.0 46 0.87 0.0830 0.133 0.53
MR+ 2 31.5 3.40 0.70 67.5 135 0.70 0.0383 0.350 0.73
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Table 2 Parameters of backfill materials 4 JE 1 /kPa
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Fig. 3 Earth pressures on bucket wall under backfilling sludge

WL, FEEHHA I T ER I, ZER IR .
i, SR TR, ERESAR, AaT ) 00 4 @ & 10 1o
R, LRI, I S AT h FHA VR 2 Th
LR E-4.75~-6.83 m PRPEVE A 1K S04 T 3 £ o S
X, #E-6.83~-13.5 m ¥RREMH P LR )4k T EF X &0
s E RSB T TR VR PRl P40 12|
e _ -14}
B FHEBNK, A e TR U5 o e AR Tl
715 S AR AR (VL 2.3 45, AT 5 Boka AP
TR AR A A oM 4 @ & 10 1o
L F1/kPa ot ﬁ&%ﬁ%ﬁﬁ%ﬁ
0 20 40 60 80 100 120 140 160 180 -4t —A-B-H2-& 3 KK
- e - T
4l o MO R A B gt
—2— M-H1-¥ K AL % 10t
£ -6f
® gl -12}
% 1o} -l4r
12} 16"
—14| (a) EFACRRAEMIARSE + 1k
-16L
+HF1/kPa +EJ1/kPa
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120
-2 i gy -2 Tho-aRiA
T N AR " TR
B s
% 1o}
=12
~14}+
-16t

(a) [T TR A P B - 1k



W2 B, AR REARTECT UL AR SRR E BUE B 91

+HS1/kPa
0 20 40 60 80 100 120

ot —o- B-S2-RIEAK AL

—o—B-S2-BHHEAKAL

-4 —A-B-S2-BHHH KA

s 6 —A— B-S2- MR KA
B gl
& -10}
-12}
—14|
-16t

(b) EISURER AR £y
[ 4 EHAKER TR THELEN

Fig. 4 Earth pressures on bucket wall under backfilling sand bags
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Fig. 5 Circumferential variation trend of earth pressure on bucket

wall
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