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Stability analysis of bucket foundation breakwaters based on limit
equilibrium method
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University, Tianjin 300072, China)

Abstract: The bucket foundation breakwater is a new type of port and coastal engineering structure suitable for soft foundations
and deep water waves, the stability of which is sustained by the bucket foundation penetrated in soils. According to the motion
mode of the bucket foundation breakwater in the limit state, a limit equilibrium method is established in consideration of its
three-dimensional geometry, force characteristics and rotation point position. Compared with the finite element method, the
limit equilibrium method is consistent in the calculated results. But the limit equilibrium method has faster calculation speed
and higher efficiency. So it is more convenient in engineering application. According to the project of extending breakwaters in
Tianjin Port, the stability of the bucket foundation breakwater is analyzed. The results show that when the height of the bucket
is 8 to 10 m, the anti-sliding, anti-overturning and vertical bearing capacities of the bucket foundation breakwater in the project
all have high degree of safety.
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Fig. 1 Schematic diagram of bucket foundation breakwater

1 HERESSAE

A5 RSB LRI e B A A g 1 R TR R i R
Hy, RSB BOIRAS T Iz s e A [ 1
B, MARTE G SR, HKP RS
KT HERE, BrRAR N R EE R, A BRI
BeRe s B AL EERL ) A M BE T A K TS, Hoeh -0
REPERH I BE B 3 n i A BOK,  SR Pz RE
B, AR AR ERE D AT, A 1 A
Bl BRI R L /N TR S AR LE,
16 R ) e e 1 AR I 14 R B T SN B
el f s 2 FERUE R A IRROENE, A T 2R
giky B EDRYEFFESROENE, JLETRR, RUETELS
A DGE R R A 1, AR S rb e 25 4 i

RS S0 ¥A A WA () S o A ROV S SR WA 15
YT 7 0 S AE W FROIR 25 IS P18 B AR SEFEA i
CUR R R B R R AR, JF HRGE 45tz shia
RN K L S TG S 0 % 0 AV AR SRR
1O IR B SRS TS LI L 4 B 1 D1 %
K8, AR FI/EREA A2 SR IE BB AN TS LI 1)
X LR . MRAEHE A R R 4T I ia
B, DA TR R SR ol o0 5, il S AR PR
PR HTR, nlE 2 Bk

| |
K-P, | 1
_ -
IiLHM | ‘K-V:,, | Oeon
T (IR (X ITEI LN
A AT R SR
I N T
mamy/ ST\
L2 )Y i—
, CPftom

2 RRAEMS RN PR T 5 R

Fig. 2 Limit equilibrium method for stability analysis
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Fig. 3 Position of special points and region division
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Fig. 4 Section of a bucket foundation of breakwater
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Table 1 Main parameters of soil layers
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Table 2 Soil strength indexes calculated by vane shear strength

TR/ m WA/ ) K J)/kPa
0~3 12.8 45
3~8 11.0 6.0
8~10 18.9 7.0
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Table 3 Results calculated by the limit equilibrium method under

different heights of the bucket foundations
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Table 4 Comparisons of results between the limit equilibrium

method and the finite element method
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Table 5 Contributions of resistances to structural stability
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