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Dynamic Analysis of the Steel Jacket
under Wave Force and Earthquake Force
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ABSTRACT

The reliability analysis is of great importance in their design since offshore towers are
high-cost and high-risk structures. The design of platforms in the marine environment
depends on results of the dynamic behavior of the structure during earthquakes and storm
wave conditions, This paper presents results of an analytical study on evaluating dynamic
response of steel jacket modelled by space frame elements. Program FOFSPC; for the linear
and nonlinear dynamic analysis of steel jacket platform has been developed using FORTRAN
90 programing language through the present study. Free vibration and dynamic behaviors of
steel jackets under regular and irregular wave and earthquake forces are investigated
using this program.

1. A4 &

12 T Y B Fo) Qe 1Y P TZES HAAY W, T2EY B AZ 3
M2 AA BEelM 7HE oy 2439 shuelth. 13, AWNEE, Tei(vave), 2F W =
35 Tl A8she T2 A"y §4 $Y, 515 9 $9 S8 AdFow Fdss] A
= BUAY ol EF siyo] FqFo o BT}, EFE, o] TREL EFHI Y AefolA 9
st FRES] BIAE, A F2EY H3AE 53 22 BAY AL HolEE, MAz:
oY ZAES A3 st FHEA ] tf3t AL ANG shAop rpt)

wety, 2 dFolME 24 steel jacket 3] TZEL ZAHNE ¢lslod, T2EL
i) 248 BPIRich 23 3o AHEYA FHPHL 083 EFY MarsiE,
w8, 78 o BUHAY 5ok 22 A fAR URAS dA BYEAY 4 g5E ) ®
g AR Tht Aol HARY HPYTREY M fsl] AWetSol 23 SARML 435}
L, FREH 7151 uld¥EE st 4 FAA 2 HIE Yot HPLRE o)
T siHo] THeStES Z2aWg AUt olE olgdle HYTRES MAY AS Fz2F o
Mg AL AAEE AL = Q& 48 22 E AFstax Yt

PN ol

* Agacida Bas
e AFBist A zpy
xer GBI ol Ay

-284-



2. fase] P

2.1 FAw 29 7131314 nj Ay Y

2 @M Fwc]Re Z151A uld¥jgo] JHsStES 3t7] $8te Co-rotational
updated Lagrangian formulation'”g Z-g3tch wldy Fwcjass 283S 7xn AFY 6
e AHFEE FH-Ech FWy el W uE AL APAKRE AL, FoUR HEe
£ 3%} Hermitian TIE}A 02 7143, o3t H AL o] &3l HAA=RHEL Aty gict. F
ZEY vy A FEYA Y UEALPYE H Lo s, o]y AidelM HEH Aol
tf&she A4y FE& ¥ AFske Zol ¢ Fasitt FEHERE 6719 FAA
3 6718 &HEEES Bl Ak A FE ZAHALES FA}FEAE 2] At
Shedl AHEHE, ¢4EEEdES FAYESES APgstked ol&Hl onf W WS H U
HIEHE R A 4y Juxd HedEE Vel Bowing AE 318dte] AAgch

2.2. AN

A T3 AAsFE Tt FRE FAE3te oY
AHEHE o] M ") 18 25 WA i3t gk

2 k= FE HIIELeR 2

i

(M { )+ CH @+ [ KM w} = {R(D) (2.2)

DR B

& Al W 222 SYHE Fo1] Asted, ol ATFANE AT G 3
4qye 2= 33
\J

(mode superposition method)a} 2A &M (direct integration methed)5 2

<!
= siHo] Y rt

2.2.1 $74A %

Steel jacket 7ZEo] 43FolH 54 AT ¥ o BAel Aol 7H4Y B okt Fuel
f2 AYE ST olAW YL TEEB AAY AFYYe] FAlol EHE Fuel B
Aol Taol 24Y + Ytk

X

o17]4 12 Feedel tE BEAE, &, = A AT BF Aol

3.35159 =33
3.1 go] &
1) M3lxlo]E(linear wave theory)

Ay olBL BE WOIEF ol A% D 2&HA el Bolth AYTIEL FE
shoul J12 7b3e T Wb Y Lot 24 duch ohg e ASoltHE, H (L, d). ol 7R
e Af4E Az e 22 o T PE FVE £AY 5 UEF g k. 7

-285-



o] 498 ¥iH(wave profile) olefe} Zr},
wx, D= —cos(kx i) (3.1)

T, SAYPYoRe] B YAt 49 siEml uto] £1@ FALL o]Lsled 7alA Hcl 3}
g~(wave number) k=2x/L3} o] ZtFulp p=27/T= THE EAF BAA LS ukEsjo} i)

w’= gk tanh (kd) (3.2)

2) Stoke 53} ¥lo] 23} M&ylo]2e] u)a®

Stoke o] E2, IpFof 3| vl 22 mpiof] izt AMEEHE MY} o|E3} el wAb
Hls] 2 miae] tisiNE AHEH 4 313, Arh 44 (relative depth: d/L)o] 1/10 o]Atel A2
of AHgHth ol 2AL ZFof A3 &2 T} WY of 24 Y T2REL] MHAA
AE gt Od 3.2& ¥ uolEd o3 A" T} Stoke Tol2of 2oja] MW ol
FHEYPAS 2 Holn, M= AL EY BA7F L HolaE JIx|L}, Stoked}
< B5E(0.0)0lA sHE7tx ] Aglst A= Azlrcl & A ¢4 Qlr)

Direction of wave propagation 20,
——

oA Nt | e

——— - Stoke Wave

Alry Linear Wave

—— v height H I
= —_—y =
| | e
r Wave fength L —I §
Water depth d
A T T T T 1
. . P e .
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Fig. 3.3 Artificial earthquake acceleration
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Fig. 4.1 post-processor
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Fig. 4.3 displacement response of steel jacket model by irregular wave
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Fig.4.4 Input response spectrum
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Fig. 4.5 input ground excitation and response for seismic model 1
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Fig. 4.6 input ground excitation and response for seismic model 2
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Fig. 4.7 input ground excitation and response for seismic model 3
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