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EXPERIMENTAL STUDY OF THE RESPONSES OF BUCKET FOUNDATIONS
IN CALCAREOUS SAND UNDER VERTICAL DY NAMIC LOADING

WANGLi*, LU Xiao-bing', SHI Zhong-min®
(1. Institute of Mechanics, Chinese of Academy , Beijing 100080, China;
2. Research Center , COONC, Beijing 100027 ,China)

Abstract : Experiments to determine the vertical static bearing capacity are carried out a
reference choosng of the dynamic load amplitudes. Then a series of experiments are made in
laboratory to study the influences of the load amplitudes and frequencies. After we analyze the
results,the regpondent characteristics of bucket foundations in calcareous sand under vertical
load are obtained.

Key words: calcareous sand; bucket foundation ;vertical dynamic load

[1] 1 ( ) L b [2] b
Randolph 31 1908 Timor
( ) Dyson [
,Harry G. Poulos® "
Watson  Randolph!®

[9,10]

1 2008-08-20
(863) “ kgex2-yw-L 02"



.41 -

1.1

5mm

0.5 0.6, 1

5 O W5 W %

k(cm/ s)

0w/ mm  De/ mm

it EET AL EE LI R ERL L X AR LA L o S A XA

Dr

eemabadladalddn,
' e

47.7 5x10°° 0.24 0.46

0.5 0.6

1.2

45cm , ,

1.3

20Hz

1.4

(PPT)
15kg ,80kg
PDCR81
4mm,
PPT

11.4mm,

, 10k Hz
1.5

(1)

,,

50cm x 50cm X

701 ,

(PPT) ,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

Iecaabadadallaw
forr e naen

DU R
T
LI | U RN}

' '
1= b=eracrrvng

, 1cm/ RA2/mm

0 100kg

),

Druck

35kPa,7. 5kPa

USB2005 16

% 2

S 06 A B R 8 E

, 27cm “al I
{4* | —o— 10cmhf ¥
1.26g/ Cm3 ’n\c 2.0 ‘\.\ |—e ﬁc;m;%x\
> ] | —a—7. Scmbli |
Z s .
* 1.0%‘414:::*::::::::::;“
' § 0.5
' ?é 0.0
’ 0.5
0 20 40 60 8 100 120
y {78 (mm)
1.0cm [ 3 o AR~ RS

, 98 %

http://www.cnki.net

10

0.1



.42 .

) 2.0cm 24
(2
1) L 1
2)
3) ( )
4) ,
2
2.1
3 7
2.2
0.2 0.1Hz
, 2mm (
)
10cm, 7.5cm, 0.2cm, lcm
: ( ,
4
lecm lem Scm
2cm
= P5 mm P4 mmP5
2cm
s == P4 mP2 mPpP3
PO 2cm
m P3 = Pl
2cm
ENP] WP - PO
4
2.2.1
5 6
1Hz, 2mm
0. 5cm )

2cm) , , ;

2cm

2cm

2cm

2cm



2.2.2
7 t
80kg, 2kg ,
, 70 %,
’ ' | ' | - B 5 Nk 60min J5 i B K
) 1 2'0.
1.5
y ] 3 1.0
0.5 1
0.0 22 28
~ -0.51 /f
CIRYS /
] I y v 151
-2.01 -/
’ 1 ’ _2'5. /
, © -3.01
-35 T T T T T T T \
, , 20 -15 -10 -5 0 S 10 15 20
U (em)
’ ’ 6 9K A — i i
' ' ' SUN DTSR
0 ' ' ' 24
PRI R ) 1000 2000 3000 4000
20 - | 2.2 ‘
0 Bl P A T O | ’t; | E 2 “
o~ _ZOLJ J | o 120 = 40 ;l.Br—W—
& R X 1.6
g & ML g A
F 60 X H
- I 80 1.2
1 " i "
-100 -100 ] 0 1000 2000 3000 4000
i (s) W (s) ) (s)
(a) ¥HHRE (b) KK (c) MeXFR AN
7
2.2.3
1.26g/ cm® , 1.288 g/cm®, 1. 305
g/ cm®;

2 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



24

2.2.4

3.2

ALK S (Pa)

8
1 P2 P3 ’ 1
, 5.0cm
) ( / ) 0.2
30
80 50
20 £ 60 = 40
R 40 R 30
10 ﬂ &
¥ 20 ¥% 20
& &
. . . R0 : = 10
0 8 &
® 90 100020003000 4000 & o ) \ ) |
1000 2000 3000 4000 f} 1000 2000 3000 4400
-10 -40 -10
M (s) M (s) W (s)
(a) P4 (b) P2 (c) P3
8
, 0.15Hz
2mm 5mm 9(a)
, 2mm 3cm 5mm 5cm
, 5mm 2mm
1.0 1.01
0.5 4 9 0. 51 o——a
O |
0.0 ;H«wooo&w ’ 00000 0. 01 ) ooonai&)oou 00
~ 0.5 8\ | s A=2 -0. 51 ;1 | g
3 Y g | A2 O % e MmN
S -0 I /| [=o— A=5mm | g 1.0 \\ 57
» q“ < & : { lf] —a— f=1. 0Hz
1.5 ]l lf “ -1.5 \ #) e £=0.5Hz
-2.0 i -2.01 \ g === k=0, 150
-2.51 $ | -2.51 I
-3.04 -3. 01 va
-3.5 ; . r s ; -3, 5+— — r . ’
-20 -10 0 10 20 -20 -10 0 10 20
U(cm) U(cm)
(a) WE{H (b) Hi%
9 -

9(b)



[1]
[2]
[3]

[4]

1 . 45 .
1Hz 3cm 1Hz 7cm, 1
4
(1) :
(2) :

[1] , , . [J1. ,2003,33(1) :27-40

[2] , , . [J1. ,2002 ,23(2) :166-169

[3] Randolph M F, O Nell M P, Stewart D Pand Erbirch C. Performance of suction anchorsin fine-grained calcareous soil
[A].0TC8831, 1998:521-529

[4] Dyson GJ,Randolph M F. Monotonic lateral loading of pilesin calcareous sand[J].Journal of geotechnica and geoen-
vironmental engineering ,2001 :346-352

[5] Riadh H Al-douri ,Harry G Poulos. Predicted and observerd cyclic performance of pilesin calcareous sand[J].Journal of
geotechnicalengineering ,1995 ,121(1) :1-16

[6] Riadh H Al-douri ,Harry G Poulos. Static and direct shear tests on carbonate sands[J]. Geotechnical testing journal ,
1992:138-155

[ 7] Jhin Thiam Chin,Harry George Poulos. Testson model jacked pilesin calcareous sand[J]. Geotechnical testing journal ,
1996 :164-179

[8] Waston P G,Randolph M F. Vertica capacity of caisson foundations in calcareous sediments[ A]. Proceedings of the
seventh (1997) International Off shore and Polar Engineering Conference[ C]. Honolulu, USA , May 2530, 1997 : 784
790

[9] , . [J]. ,2002 ,23(3) :368 371

[10] , . [J1. ,2000,21(3) :299 304

( 39 )

, 1973 1978 | ; (3)
SPM , SPM 1 (4) )

Rogerc Maari : Sngle Point Mooring[ M]. Printed and bound in the Principality of Monaco ,1985. 23-27 ;142-145.

. [3]. ,1996.
MITSUBISHI HEAV Y INDUSTRIES,L TD :Development of Mitsubishi Sngle Point Mooring (SPM) System for Open
Sea Operation. TECHNICAL REVIEW[D]. Tokyo ,Japan:1982,(4)
N. P.D.Barltrop Foating Structures:a guide for design and analysis[ R]. Qilfield Publication Limited,Volume 2,1982.
55-91.



