5 45 5 1 EREIXEZZEIHR

Vol. 45 No. 1 2024 Journal of Qingdao University of Technology

E T BhJ& i X 21 5B 3R K B XUk 3 ik 30 i Bz 53 4

> 1 1, % 1 : 2 S 3 > g o4
R OALKRER T BHR2LKE T RER,RFF

(1. 5 BB TR EARTRZRE, 75 266525;2. tha/\ s 35 @A RARHE 5 AR5 266061;
3. H B T RARAFLH S 266034;4. dr E AT EIFBETBeA RA R . LI 200063)

8 B TEXERE YRR RBLLE AR 5] 5 18 52 vk far 20V S DR sl 7 2 . SR BRI UL % 4
BAT, BR T — B PP RE . 1T T8 2R S A P — R A L TR ) b s 0 TR T 25440« A6 i
VKA AE T 2 A B, DT S 30 AR S5 R 8 32 T R A KR 3 . Sy i ook — ) R, 4t o 22 19 J ot
A (BRB) W AR ABLEE . LA 5 DU AE S A SR B KL 9], R ANSYS A5 FR TR A4 22 57 45 #4017
ACARTEL , %o FEHEA T M 4387 44 50 & A Tt AR 45 s R ot S L A3 3% R e S R UL 3 2% BF R vk er 28
YRR B3R shm B 34 73 EL AT . 25 SR 2R EA . BRB XUWLES 7 AN [R)45% F vk far 2 T 5 10T LA/ N S 7
WA B DEE(EIN B , JUILAE Push2 DKATEAE T S5 M4 shme R 5 28 vl 26 %6 LA b, A58 SR T 2
HABRIZR TG - MAHLEE BT 5058 TAER I S %,

SR5RA I L SPAT SR INAIL 5 B i ail S 8 s ANSYS JiE il 4347 s 3h 7w 5 B vk s bR

RESHES  TM614 MERFRERD : A MBS 1673-4602(2024)01-0001-09

Analysis of the ice excitation vibration response of large wind
turbines on duct frame based on buckling restrained brace
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Abstract: Large wind turbines on conduit frames located in cold regions are susceptible to ice
loads during service and have a significant ice vibration response. In order to ensure the safe
operation of the turbine, it is required to have a certain degree of ice resistance. The support
members of the conduit frame are generally thin-walled hollow cylindrical structures with
relatively large slenderness, which are prone to buckling damage under extreme ice loads and
will result in greater ice vibration of the main structure. To solve this problem, a duct frame
fan structure based on buckling restrained brace(BRB) is proposed. Taking a large wind tur-
bine on four-pile duct frame in Bohai Sea as an example, this study establishes a simplified

model of the structure by using ANSYS finite element software. Then, it performs the
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buckling analysis and replaces the rods prone to buckling with buckling restrained brace. Fi-
nally, it conducts a comparative analysis of the vibration response of the wind turbine before
and after the replacement under the action of three extruded ice loads. The results show that
the BRB wind turbine structure can reduce the peak displacement and peak acceleration at
key locations under different squeeze ice loads, especially under Push?2 ice load, and the vi-
bration response of the structure can be reduced by more than 26 %. The research results can
provide reference for the study and design of other offshore wind turbine structures of the
same type.

Key words: offshore jacket fans; buckling restrained brace; ANSYS; buckling analysis; dy-

namic response; anti-icing damping
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