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Model tests on penetration of suction anchors in medium-coarse sand
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(1. Key Laboratory of Civil Engineering Disaster Prevention and Mitigation, Qingdao 266590, China; 2. College of Civil Engineering and
Architecture, Shandong University of Science and Technology, Qingdao 266590, China; 3. Geotechnical Research Institute, Hohai
University, Nanjing 210098, China)
Abstract: Suction anchors are widely used in offshore engineering for fixing platforms, offshore wind turbines and mooring
floating facilities. Penetration of suction anchors, i.e., driven into a desired position in the seabed by the suction, is a key factor
for the design. It is necessary for the bearing capacity to meet the needs. Researchers have focused their attention on the
installation in the fine sand in a medium or dense state, silt and clay. This study shows that it is feasible for the penetration of
suction anchors in the natural medium-coarse sand. Model tests are carried out to investigate the behavior of the penetration of
steel suction anchors in medium-coarse sand by varying water levels and pumping speeds. The relation between the suction and
the penetration depth is obtained. By comparing different installation approaches, the optimized method to achieve the
maximum penetration depth is put forward. The formation of water/soil plug is observed by using Perspex suction anchors, and
reasons for preventing the penetration of suction anchors are analyzed. Compared with the jacking tests, the seepage induced by
vacuum plays a vital role in assisting the suction anchors to achieve the penetration in the medium-coarse sand. Finally, an
approach is developed to calculate the required suction under a desired penetration depth on the basis of the model tests.

Key words: suction anchor; penetration; medium-coarse sand; seepage; water plug; model test
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Fig. 1 Suction anchors
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Fig. 2 Particle-size distribution curves of test sand
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Fig. 3 Suction anchor models
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Fig. 4 Equipment setup and testing in progress
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Fig. 5 Process of penetration of a steel suction anchor

IR A LMW )4 R DT B — AN R 3R, A T
sy, FET 3 MORFERAIROL,  BIZKALAR XS
W+ RIMAE+2, -6, 12 cm (“+7 For/AKAr T or
W T, “=" RN T Ao TR D .

2.1 REIKALTNEIR DT

W RSN R DUBTAT, 1 Se AR B SR S AN,
BEVITUR TENERE 439 -3 em C TATTD Fl1-4 cm
CHl TR TV 5 SR i 3208 il HE 0 68 P 1R 2, A
FIREAN PR AR, W BE ORI T Rt
FEAE AW S AN Gk T TR K S, KSR 2ER1 R 4%
L XHE B LUK R, DL, 7226 kil o B
9o WL IJHEDCT— B[R], VB URATE FH AR 3 3
Fe K I e, I U SRS, BN
B 2 BAG, B - S T 1 8 A R ) 8 Tt i e, 9t
GRS

(D HESIHERLR

AR KA B, £330 TR DY (W) B T DI
SRR, WK 6 Frr. K6 (a) AW I 11
FEIKAE S W) A+2 F1—-6 e ISHT B BE RN BT 456 &
Ko B A HE, b, X2 R,
MR /KA A-6 em BT 5 SR ) ZE LR KA K42
cm B/, T HEREUTTHRE K 2 cm. 6 (b) MK
FIHE TV AE KLY 5 A +2 F-12 em B0 BT FEFIT 5
TR IR RSO B G EH L, UL R, M RIDTEHA
J&, BRI A =12 em I BT 75 BRI ) LG MR KA
A2 em 7N, & UTRIRE K 3 cm.  BIZKAZ(EAE
R FE 7 ) (R PP RO BN, 0 B SR B e AR
JEW R LT

-14
-16
-18

£ FE/kPa
0 =} 2 3 4 s
0 T T T T 1
-1 —o— KA H+2 em
-2 —a— KAPiK-6 cm
e -39 ---- KALH+2 em
s 4r AR
B -5 —-— KAHiHN-6 em
% -6 PR MR
Boo7L
B gl
9t
_10 -
1L
(a) BAIHE B
41 £ /kPa
GO0 1 23 -4 5 6 -7 -8
21 —a— KA H-12 em
4 —o— KA K+2 cm
g8 -6 ---- KN H-12 cm
Qj 8t - Az
% 10| G = KALA+2 em
£ ol S B

(b) W F7 4 IV 5 5
6 W NS EIRAGLR R RE -1 E # 2

Fig. 6 Curves of penetration depths vs. suctions
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Fig. 7 Relation between penetration depths and suctions under

different pumping speeds
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Fig. 8 Final penetration of Perspex suction anchor
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