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Vertical Load Transfer Mechanism of Bucket Foundation in Sand

b A A" Park, Jeong-Seon wb = 3" Ppark, Duhee
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Abstract

The vertical load imposed on the bucket foundation is transferred from the soil inside the bucket to the bottom of
the foundation, and also to the outer surface of the skirt. For the design of a bucket foundation installed in sand, the
vertical load transfer characteristics have to be clearly identified. However, the response of bucket foundations in sand
subjected to a vertical load has not been investigated. In this study, we performed two-dimensional axisymmetric finite
element analyses and investigated the vertical load transfer mechanism of bucket foundation installed in sand. The end
bearing capacity of bucket foundation is shown to be larger than that of the shallow foundation, whereas the frictional
resistance is smaller than that for a pile. The end bearing capacity of the bucket foundation is larger than the shallow
foundation because the shear stress acting on the skirt pushes down and enlarges the failure surface. The skin friction
is smaller than the pile because the settlement induces horizontal movement of the soil below the tip of the foundation
and reduces the normal stress acting at the bottom part of the skirt. The calculated bearing capacity of the bucket
foundation is larger than the sum of end bearing capacity of shallow foundation and skin friction of pile. This is because

the increment of the end bearing capacity is larger than the reduction in the skin friction.
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71t o] g o]ojx]7] wfZe|th

Fig. 60ll«= Fig. 59| 3|4 Allo]| thel sk~ 9] A
= Z=AISHATE ah O] At o] AR A S
Alol&7 29k HAZ| 2= w9 FARE o= Lebt
th. MZl7|20] AA| o] Alo]E&7| R} nlAsHA 2
< AL AT 5 et ol IR R AR
FAZE A 7o s AgstER WZl7| 29
AjHo g 2 AkkE AR et o
+ Hung and Kim(2012)¥} Yun and Bransby(2007)2] A|
ol ATpE GARSICL ERt ShE- 9] TA 9| 27] 7]
S77L A28 A Thas 2] AREII. o) v
2 diRe] AR 4 Wl F4Eo] 7ol V12
Aie] Fof ulato] ZAuk I3t el weals] o)A
Oﬂ o] ‘:‘“§°P7l Eﬂ%d Aom wetErh Aol

= o= o1, 4 = = hl 751_?_0“ H]—ET]'O:‘ EIL:_]_'
Aol of 18.8% ZHA| A4 ATt

Alolr) 28} wZl7] 20 525150 AHgate o
i A A5E HUshA BAlal] Sistol e

34 E=RXLLES =28 MBI M7=

1.400
1,200 - o
!/’
1,000 - / > A
800 P
-g "’ l’, .
'3 600 - / Y, -== Caisson (¢=35°, y=35%)
L/
I ——Bucket (¢=35°, y=35°
400 ) /’ . (© y=35°)
4 === Caisson (¢=33°, y=3°)
200
—Bucket (¢=35°, y=5°)
0 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6

Normalized settlement (6/D)

Fig. 6. Load-settlement curve for caisson and bucket foundations

21 S0%(0.5Vur) AN O] Ak ) 422 82} S22
91 vl wakAchFig. 7). Fig. () Auk o 5432
o] BES 7]z Aol A 2HEHs BeuA o Ss
Zom Bpsistel e Aol Aol 20}
Apsol A A8 S5 72 AR
54% 7;43 BE it} Tt Fig, 7(b)=
2 R7shE Ak ) 52w dafolni,
ashgel] BB W7 B2 R A W

HES



1.0 ,
1.2 1.0

PS4 g
SovramonrO®O

1.2

1.0 1.0

(a) Normalized vertical stress

Sooo0000000r
ShiwanauB0D

(b) Normalized vertical displacement
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Fig. 15. Contour of shear strain increment at failure with and
without skin friction (L/D =1, ¢ = 35°)
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