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Centrifuge modelling on tetrapod jacket foundation subjected to lateral loads
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Abstract: Jacket foundation is widely applied in development of offshore wind power, oil and gas. The failure of a jacket
foundation is mainly caused by the lateral loads of wind, wave, current, earthquake, etc. Two groups of centrifugal model tests
on a jacket foundation loaded along the border and the diagonal respectively are carried out in saturated sand to investigate the
distribution of internal forces, difference of soil resistance and deformation characteristics for piles. The test results show that
the piles of a jacket foundation will be pulled out more easily under diagonal loading. Moreover, compared with the up-lifted
pile, the downward-pushed pile bears larger shear force and the maximum negative bending moment at the top, and larger
maximum positive bending moment of the pile shaft, and shows basically the same lateral deflection. As for a 5.8-diameter
spaced jacket foundation, because of the pile group effect and the up-lifting force which reduces the effective stress in soil
around the pile, the resistance of shallow layer soils around the up-lifted pile is 60% of that around the downward-pushed pile
within the depth of 2.5-diameter below mudline under diagonal loading, which is only 40% of that under diagonal loading.
These differences of shear force, the maximum negative bending moment, axial force at the top and the maximum positive
bending moment of the pile shaft between the downward-pushed pile and the up-lifted pile under diagonal loading are also
more obvious than those under diagonal loading. In comparison with these results of centrifugal model tests on a large-diameter
single pile under lateral loads, it is found that the soil resistance for a single pile is between that for the up-lifted pile and the

downward-pushed pile of a jacket foundation at the same depth.
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Fig. 1 Schematic of jacket foundation
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Table 2 Parameters of model piles
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Table 3 Parameters of model jacket trusses
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Fig. 2 Instrumented model pile
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Fig. 3 Axial force for pile 1 during increasing in accleration
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Fig. 7 Load-displacement curves for jacket foundation

Pl 8 Dy A BAERI A /KPS B A TR 5 N R AR T
PRI AL AR th e, T LATE BUAEAH [R)FR 7K P-4 3
YERIR s BRI A E AT L RS B A A o BEAD,
FIEME TR A A AL W B T A RIS, DL
ERARG RA T —E MR ER. B9 Sy mdad R
B B A AR R . 1 SRR A RS IE,
A bAkbEs 2 SHERE AR G, WA TR ke, BEE
AP RIER, 1 SHEEE ek, HE AR )
B R HTIE K. AEAH R K 380 R, A EE Tl
FNEL, WS AL AT EARBE ™ A BRI R 1 7 7%



1826 =T S D R O 2014 4F
s St 2 30~
FE T REW T B A O e
28 - 3 —a— 9MN
—A— 14 MN
36 —v— 19 MN
/ g —— 24MN
Eds
21
g 5ol WXL
= ke —— 9MN
g }E 45 —— 14 MN
214 =T —v— 19 MN
= —o— 24 MN
B 48 -
gg W KR WXt R,
—a RS o K Sir
7 i = #lmz - ”lm 54 1 1 1 1 1 1 1
—a— o —— ok 30 25 20 -15 -10 -5 0 5
o "3pE —o— 3k #1 5B Sy 1 R /MN
. . . . . (a) BESHHIT RS
0 0.1 02 03 04 05 06 30
FEAE KSR /m o
. . . . 3r I 9MN, 14MN, 19 MN, 24 MN
8 EMAMmE ST e - KFEAFB Lk sk R — WAk
----- R SR

Fig. 8 Load-lateral displacement curves for piles and loading
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Fig. 10 Increment of axial force and shaft friction for pile 1
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top of piles
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