55 50 5 5 30 g K A e Al (A R ORE SR ) Vol. 50 No. 5
2022 429 H Journal of Hohai University ( Natural Sciences) Sep. 2022

DOI:10. 3876/j. issn. 1000 - 1980. 2022. 05. 009

B ER I3t 58 52 W B =2 i iy 452 BY i B

Boom R R, e

(1. R 2R K e B A B S S0 22, V195 Re At 210098
2. YAV R AU 1 7 S AR AR VI BE At 210098)

T

WE ., KA % R 4 4258 R R AR X I BF 50 o S st /8 R R E 69 v, ad 4 ) 58 22 S A o

U IR B R B o SR AR ML R AR AR R %iymfm/ﬁ)ﬂ T%aﬁ?ﬁ’bﬁﬁ%ﬁ*"’“%zmu& ]

S EAAERT B A B R A RIIEE P EIIR PRIR B SR R ERM RN YR, &
RER AT BB 1. 5D(D AHEFR) R E VA N6 B3RP ST 42 W Fa’a ALELIN 49/‘1@%5&

HREO TR B R, S PIRERTID R, FERERMEF LRI TR

B EHEE AR F R I RIS ARERIREGRKR TS S ANRFIRRES A 1.5D F»
2D B RALEIRIAF 5 3 F L 3. 20 F2 6. 3% ; % i 3G K A B AET 0t R B3R LR E R A

P MR SR X5 R R LR %&%ﬁﬁfvh%@b

KR SRR AR P R KR R E

RE 5 £ S . TU473 kARG A X E 451000 - 1980(2022)05 - 0066 - 09

Experimental study on the impact of local scour hole on the stiffness of jacket foundation

HE Rui'?, SONG Yuliang' >, ZHENG Jinhai' >
(1. Key Laboratory of Ministry of Education for Coastal Disaster and Protection, Hohai University, Nanjing 210098, China;
2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract: A scaled 4-pile jacket wind turbine model was used to study the impact of scour holes on the jacket stiffness. The scouring
process was simulated by controlling the occurrence sequence of scour holes and different scour depths of jacket foundation and this
paper investigated the influence of local scour holes on the distribution of internal forces and stiffness of jacket foundation under static
load. The results show that: when the load is small, the influence of local hole within 1. 5D (D is the pile diameter) on the static
stiffness of jacket is small; But the impact of scour hole on the static stiffness increases gradually with the increase of load, because
with the increase of load, the axial force of the back-row pile gradually shifts from compression to tension, which leads to the stiffness
decreaseof the pile. For the resonance frequency of jacket, the study shows that when the depth of the scour hole is greater than 1D,
jacket resonance frequency started to decrease; At this time, any pile with a deeper hole will cause the resonance frequency to drop;
When the local scour depth is 1. 5D, the first-order resonance frequency of the wind turbine decreases about 3. 2% , while the
resonance frequency of the wind turbine decreases by about 6. 3% when the scour depth is 2D. When the shape of scour hole is conical
and the depth of local scour is kept unchanged, the change of the scour hole slope will cause a small change in the resonance frequency
of jacket wind turbine.

Key words: jacket foundation; scour hole; stiffness; lateral load; resonance frequency
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Fig.1 Soil particle gradation curve
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Fig.2 Schematic diagram of test layout
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Table 2 Comparison of parameters between model and prototype [2-3]
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Fig.3 Decay curve of soil shear modulus
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Fig.4 Validation of finite element result
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