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Fig. 1 Test model of offshore substation platform
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Table 2 Test cases in Y direction

TR W W i
Y T e Vg R PCA
KXY
AH-WN 0.682 s P 0.20 g*
[ M S g

0.102.0.15 g
KTy g g

AH-A 0.682  APIjEk 0.20 2.0.30 g
Jrml

0.40 g

0.10 2.0.15 g
AH-E 0.682 AEY 020g030g

' Centro % J7 1] SUETIEN

0.40 g

e xg——TE )N, g=9.81 m/s’,

R3  GHHREXLE

Table 3 Comparison of fundamental frequencies

By JEEV(E A iR

miH .

4 4k R iR%E %
fulHz 5.285 0.974 5335 0946
fulHz 5.003 0.915 5012 0.180

S R 8 A e SR T A AR R R
PR IRRAS o AR 3 A B A A BRI A5 R
BORATAFAL 5 0152 3t 5 Ao 280 A T 45 440 1) o e J32
M SO R, Y AR g J3E 1) A N A el o 2
AT ol 7 A e M 3 A SR A K O S ] 2
7R o

1.3 BIRTER

HE L HAOT A R4 B MR
BRI SE S R



134 SAEPHE . HIERATEAE T L i S B 3 B S 279

(Mt} + [CHat} + [k} = =M f + P (2)
Ao, o} o {a} R (G} —— 1 SR RS R A

R ] 5 [M] a5 B AL [C] S5 RH
AR 3 [K] ——4 W R A 5 {2, ) —— T A
I FE B 5 (P} —— B 50 65
n AS
f——-H A,
21-24
i E4
}’V—F} IA3
// \\ 1720 223
frE3
i S — | A, Jﬁ/}E)ﬂFj?E)#z
16 9- 1-4 (5-8 RIAE 1
e ||

N
2 Yy e i B AL e A B E

Fig. 2 Layout of accelerometers in Y direction
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Fig. 3 FE model of offshore substation platform
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Table 4  Statistics of acceleration and strain under API and El Centro seismic excitations
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Fig. 8 Comparison of acceleration responses in

frequency domain

FH 2 1R PR S A5 AT SRR A 2 B AT R
M 5.003 Hz, XMW1, 76 API % F El Centro I A
JH S+ Jo0 30 A0 35 i 7 7 K AR 2548 2 B AT 3R S0
PRV /AN () 2H 78 b 72 0k 0 07 AR ) o b L i
WA, 25 4 R e AN S H B 3h R O OF L
5l M T A R I S VAR OG o AS [R) b R I8
A B 4R A BN [, 130K 25 5 305 4 I g 1) 2
5o N A 1 D R O (AT U — R A L, SR
Je AT AR AT, 25 SR 9 FTR

0.0

) 4 8 16 32 64
S Hz

b. El-Centro {45l 2%
E9 YR fm AR i Ak G

Fig. 9  Spectral analysis of seismic waves
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Fig. 10 Variation of peak values of acceleration responses
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Fig. 12 Ratios of maximum values of strain gauges 17-20
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DYNAMIC MODEL TEST OF OFFSHORE SUBSTATION
PLATFORM UNDER EARTHEQUAKES

Lou Yike'?, LiXin'?, Wang Wenhuang'?, Zuo Jingjing'®, Zhong Yao’
(1. State Key Lab of Coastal and Offshore Engineering , Dalian University of Technology, Dalian 116024, China;
2. Institute of Earthquake Engineering , Faculty of Infrastructure Engineering , Dalian University of Technology, Dalian 116024, China;
3. Power China Zhongnan Engineering Corporation Limited , Changsha 410014, China)

Abstract: Dynamic model of offshore substation platform is designed based on the hydro- elastic similarity, and the
similarity scale of the model is 1:30. Series of test cases are performed under the synthesized ground motion and the
measured seismic excitations. A finite element model of the test model is established using ANSYS, and then the time
history seismic analysis is performed. Based on the comparison of the experimental and numerical results, a linear
relationship between the maximum structural response and the peak ground accelerations (PGAs) is found. It also should
be noted that the nonlinearities of the fluid-structure interaction will influence the structural response at a higher seismic
intensity. Therefore, in order to obtain a reasonable structural response, the fluid-structure interaction should be taken
into account under extreme seismic loading. According to the structural response, the frequency domain response is
closely related to the dynamic characteristics of the structure and the spectrum characteristics of the excitation seismic
waves.

Keywords: offshore substation platform; seismic analysis; dynamic model test; hydro-elastic similarity; finite element

method



