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Fig. 1. Bucket foundation for wind turbines (after Houlsby et al, 2005).
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Fig. 2. Bucket foundation geometry and sign convention for loads and displace-
ments (modified after Villalobos et al., 2010).
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Fig. 3. Definition of boundary extensions and a typical mesh for bucket foundations.
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Fig. 4. Tangent intersection method for determining bearing capacity (modified
after Mosallanezhad et al, 2008).
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Fig. 5. Vertical load-movement curve and capacity according to L/D ratios.

Fig. 6. Failure mechanism under vertical load according to L/D ratios. (a) L/D=0, (b) L/D=0.5 and (¢) L/D=1.0.
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Fig. 7. Horizontal load-movement curve and capacity according to L/D ratios.

b deslio ;0 1.6 51 2eS 0,50 40 s 45wl cews VO / (A ¥ Su) =5.95 (L/ D =0) oogllis plans
Sogee 6 )b cud b (1983 .. Houlsby andWorth.1960 Shield sEason ) 004:6.05 ;I &8s lade
Sl -
asbes Ll L/ DL s

/D=0.5 ;| ju o g el @il j2alS L/ D =050 SL/D s b gogee cud b ialpsl &5
s IS 5 45 jshailen ol gedgs canSs 55l 5l JUI L ol (sn |y s05me byl 43 (s e Gl
O3l o 9 (06 USE) 195 )b, medlSe (6 JSi) s i 5l grdans 51 0 6 ol 00 00l
(2011). ol onds a3l) o) San 5 ylo dawgs a5 el (25,155 alie (gl ooy« (26 ( US5) Tg5 Sgaome muunlSo
shaws 2 50 (B o)l J18,3.2.

S5 L/ D s 425 L s g (B i b g ol = B L 5 00 Jloy slo geier 7 S




f 4
|

Rofation point |

# ' Rotation poin‘i_.-‘
{11! . RN If"!l |

Fig. 8. Failure mechanisms under horizontal load according to L/D ratios. (a) L/D=0, (b) L/D=0.25, (¢) L/D=0.5 and (d) L/D=1.0.
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Fig. 9. Comparison of vertical bearing capacities. Fig. 10. Comparison of horizontal bearing capacities.
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Fig. 14. Normal horizontal stress distributions along bucket foundation.
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Fig. 15. Radial shear stress distributions along bucket foundation.
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Fig. 16. Vanation of undrained shear strength with depth (S,,,=the undrained
shear strength of clay at ground surface; k is the strength gradient; z is the depth
below ground surface).
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Table 1
Comparison of normalized vertical bearing capacity Vp/(A - Si pawe))-

L/D=0.25 L/D=0.5 LID=0.75 LID=1.0

Proposed FEM Proposed FEM Proposed FEM Proposed FEM

kD[S ;m
8.58 875 1067 1078 1243 12.47 1387 13.95
939 996 1093 11.12 12.10 12.05 1293 12.88
9.79 1041 1102 11.13 12.02 11.61 1274 12.45
9.96 10.55 10.88 1086 11.69 11.45 1224 12.27
x 10.86 11.51 1090 1081 11.44 11.44 1186 11.93

Error (%) 2.00-5.96 0.18-1.71 0.00-3.53 0.24-2.33

Note: S, pasey=undrained shear strength of clay at the skirt tip level

Table 2
Comparison of normalized horizontal bearing capadty Hp /(A - Supase) )

L/D=0.25 L/D=0.5 L/D=0.75 L/D=1.0

Proposed FEM Proposed FEM Proposed FEM Proposed

kD:"'Sum
3.65 335 443 482 6.14 5.57 5.92 5.92
3.19 3.08 373 400 4.68 434 415 419
3.09 295 341 367 433 401 3.86 3.86
3.00 285 325 3.50 4.16 3.85 373 3.72
x V.47 258 278 3.02 373 346 341 3.34

Error (%) 3.57-8.96 6.75-8.09 7.80-10.23 0.00-2.10
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