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Failure modes and bearing capacity of composite bucket foundation
breakwater in clay
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Abstract: Composite bucket foundation breakwater is a new structure applicable for soft clay and large wave load conditions.
A series of centrifuge tests are conducted to study the failure modes and bearing capacity of the structure as well as the effects
of undrained strength of soils and load eccentricity. Main conclusions are as follows: the load-displacement curves for rotation
angle, horizontal displacement and vertical displacement can be divided into elastic displacement stage and failure stage, except
when the undrained strength of soils is 44.5 kPa, the failure stage of vertical displacement does not appear. With the increase of
moment load, the rotation center moves downward below seabed level, and as the moment load reaches bearing capacity, the
rotation center is located at bucket tip. When the undrained strength of soils and load eccentricity is low, the structure has a
rotational and vertical displacement mode. As the load eccentricity increases to 10.5 m and 13.5 m, the displacement mode
converts to a combination of rotational, horizontal and vertical displacements. As the undrained strength of soils increases to
44.5 kPa, the displacement mode converts to a combination of rotational and horizontal displacements. Under the same
undrained strength of soils, the bearing capacity of the moment decreases linearly with the increase of the bearing capacity of
horizontal load. Under the same load eccentricity, the bearing capacity of the moment increases linearly with the increase of the
bearing capacity of horizontal load. The results reveal the failure mode and bearing capacity of the composite bucket foundation
breakwater, and provides reference for the optimal design of the structure.
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Fig. 1 Static loading devices in centrifuge tests
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Fig. 2 Model structure of composite bucket foundation breakwater
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Fig. 3 Consolidation of foundation soils in centrifuge model
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Fig. 4 Sketch of composite bucket foundation breakwater under
wave loads
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Table 1 Centrifuge test programs
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Fig. 6 Results of moment and rotational angle
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3 LEMIRFRAEIME N FNAE 4
3.1 KREBEIFER

127 B JE el 45 M 5 A SR A 11 5 A T S0 K
MZES, s HA 2 N0k, wE2 (b fr
~, HEFENIEZRE, ARPLSEHERLLEN
0.33, A& B BL R 45 W 1 R AR IR AR 0 SR 5 LA 2
Bl BRI R SCHRI61AR I A 2k A7 7% i 2647 sife e
PEFIRIbRE, 5 ST AR IK T & S8 1.82H,,
SRR Zhu 25U SR Villalobos 2525 #7152
RS AT R J1N 1.83Hy, SEUEBISS Bk —
B, R IAZ AT B T e A 1 B R A M IR AR T

R A E A7 A2 I 2R 15 H T AN R AR . IR )
TERRE N, WEONABR IR, 56 R4S 25K
JEHE A O (Il 4 FiR) IRk in 2 for,
PR RT3 2 RIRMER, S5 &h TR AL
TMRARMEIR . WEERTTIL, W52 BARGREE. BIR T
VEF i S S 505, (2 R 1) AT B A
[ (1) R AR AR AR

2 I, ARSREE N 23.9 kPa, VIR JIVEH
FEN 4.5 m i (S1AREG), # (A B FL Rl 45 4 (195 F
A AR, AR EN, KA N
B A BRI, T RGREL) 23 kPa, VIR S
A e B4 KN 10.5 m A1 13.5 m IsF(S2 AT S3 356D,



54 3 W, S R R R R R AR B MR B T 647

GERIINEE A AKCPRLR NS A S RS X RO, R AR
AN RO RE SN AKTL RS A1 [ 7 72 A
WIRIEF R E A 10.5 m, LAKSEEE N 22.9 kPa
1 37.4 kPa GO LT S2 F1 S4 5, S5k R Fa AR fr
LS WAL I NG R 2 IR EDAE 21 E S W o
JEHERZE 44.5 kPa (S5 W), AR I G54 B e
WM/, RASARNI AR O HE B AR LS HIAE
*® 2 AH DGR EMSET 0N E
Table 2 Displacements of center of composite bucket foundation

under bearing capacity
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