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Experimental Study on Bearing
Capacity Behavior of Suction Caisson
Subjected to Cyclic Loading in Silt

MA Shili, XIE Liquan
(College of Civil Engineering, Tongji University, Shanghai
200092, China)

Abstract: A series of model tests was carried out on silt
in the East China Sea to study the load-lateral rotation
response charateristics and analyze the relationship
between lateral stiffness and lateral rotation of a suction
caisson subjected to cyclic loading. The accumulated
rotation variation of the suction caisson with the number
of loading cycles during the service life of offshore wind
turbines was discussed. The test results show that the
deformation of the silt around the suction caisson has an
increasing trend under cyclic loading and its stiffness
decreases with the increase of the number of cycles. The
rotation point has an obvious upward trend whether the
suction caisson is subjected to loading or unloading,
which will accelerate the overturning of the suction
caisson. The relationship between the unloading stiffness

and the number of cycles follows a logarithmic increase.
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Fig.1 Schematic diagram of test set-up
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Fig.2 Suction caisson model (unit:mm)
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Fig.4 Silt in tests and its particle grading curve
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Fig.5 Curves of single bridge cone penetration tests
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Fig.9 Lateral stiffness-lateral rotation response
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T A R e i X AR O HE il AR A S 10
PR 5 R PEATHIETE , Zha FE20 R Cox 45 42 1
THRIEBORAR TR

D N* 4
emax.s _lg
Ao g AT 4 3 A R

IR —A B o 1 8. Zhu 25 HERN BRI 1 143
PO BB AT K IE I 2 Lg B AL
58] a=0. 39, 1fi Foglia %' 15 #| 8% W h =0. 18,
B2C . B4C . B4CU #1 B6C i a }y 0. 180~0. 390, Tfi
B6C33 X8R, 7 0.449, B 5 &K R MNK 11
e ATLIA Y, Cox 4l 1t B 0 M7 3] £,=0. 54

it B AR /N AN K 0. 032, 156 £=0. 33 4 8
T =01y B, 1} Zhu 25155 £=0. 1 i} B At
BK . £=0.6=0.20~0. 62 il 3 L & A W57 I,
SR N Zhu 55O B 45 SR AT DR B LA
£=0.553¢, — 0.107 (5)
g X % H L 15 A7 IR A 30 (A PR Uk 024 4 X
100", 6=0.5 =0T, B =0 (4) MK (5) n 1%
SRR 3. 96, A it PRl ) SRl AKF-4 #
KA A 0. 25070, FEAAZ 5] 0. 5M,,, WIELS IR
IR ff R /T 0. 0637

*3 TEaMpE
Tab.3 Values of ¢ and 3
i a B
B2C 0.191 0.013
B4C 0.215 0.141
B4CU 0.124 0.079
B6C 0.290 0.150
B6C33 0.449 0.067
035
o wh+, =012 24
030  © B+, {=0.109 . e
n b, & Al P
L o M, <=0 7
B2 ¥+, =033 g
020 | WL =0, demH
«Q ’ - ?ﬂ%ﬁﬁ% ® s ’
0.15 [ @ °
D// L ]
0.10 o
¥ & &
7 *
0.05 g "
Vs | |
O 9 - 1 1 1 1 1 1
02 03 04 05 06 07 08
o

El11 pELHXE
Fig.11 Variation of 5 with &,

2.3 tHEAERERSKEEARKR
SN FE N2 A AR P H e X I At ] R Ry
B A T = TR RS R T Y- S VAU VAT 1)
Rk N
=P 6

Cy
o RN OR ;o Ry T B A R R TR
c,.=2.6 m¥>a !, % T c, &>k 60 000 m?-a 1,
Chung 55", V=30 B -4 kb 58 e AR HE KR
ALY V<<0. 01 B} LR AE T8 2 HEACIRES . A F
FEHFE ARG N2 B 0. 1 mmes ", S R
BT T B R AR R TR 0 Ak W T S
T RE 3 E 2928 0. 011 mm-s ' Il 1




1448 RPN L E F 3T ) 5 50 %
BB RN TR B L e WA V=0.016.  REHTIBIRIRE S . SRS R T A Bl LR HEK

HTHE AT DL, A A AR AL TR HEACIRES , I 5
EAE IR0 2400 4 B oA - - =2 i) s a2 i) B A
T R A8 K- IEE (LI 12a) o B D 0 008K
4 JE N TUAR A5 A 2 f) Y B B K B 5 (AL ]
12b) , g AK B AT R4 PE 5 AR BN 2 B L AR
FIAE SEBUR R (WL 12¢) o W% ) SR RO HEZK
FLARAR A 538 55 758 1 B DG ZR TR 13 o, P
IR U N T RAUERIR) o JEERINEAI ] Ttk
B AT P AR5 A A HE BT T s R0 RR TR B i 2
T B2C B NRIKF5 F AR AT e AR S R4
JH 0 A e SRS A CR B IE T o ARFR It
KA B R, THRR 5 Rt — 2503, 28 e AR R
(DL 12) , s/ N R T 0%, 55K T I

Tn#7E

B R
(FUERTS)

a VIR InEp B

TR

b M B

IRAAR R 7 HA - 1 %% s 8] AR OR8N . DAIE]
130T LA H A YRS 8 A8 b i PRI B 2 &, 1 348 R T 4
K, IRl EPEFR BRGNS AR PR
8 77 5% Wk R R /N o 24 £,=0. 6. £=0, 1 2 K X
N=5 Nz FEHZET p, 5354 0. 002 5 F1—0. 003 1,
XFFB6C, NZLHT py o ps P i BAEIEK S I/IN 4
s Xt F B6C33, HI I p, i 116 B U B0 K
B,
2.4 B E

122 5 oy o 7R W T SR A R Al 26 - iRl 2
FEoR e sl DB ] DL R K

ok
Ll )

BT |

% 2 )
URAETEF)

c EEME

E12 EHRMBETRAEMSTHEEEATER

Fig.12 Schematic diagram of interaction between suction caisson and soil under cyclic loading
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