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Analysis of load and stress on the column structure of
offshore platform in the extreme wave environment
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Abstract: In this paper, the open—source computational fluid dynamics software OpenFOAM was used to
simulate the effect of plunging breaker waves and non—breaking waves on the typical column of an offshore
platform in the extreme ocean environment. The purpose was to compare and analyze the variation of wave
loads and structural stress in the column under the above two wave types. The motion of the fluids was simu-
lated based on the Reynolds—averaged Navier-Stokes equations combined with £—w SST turbulence model.
The numerical results show that the breaking wave load on the column is much higher than the non-breaking
wave load under the same design wave parameter input. The maximum stress values for each structure of the
column under non—breaking wave loads are less than the yield limit of material. However, under the plunging

breaker load, the maximum stress of some structures exceeds the yield limit of materials and cannot meet the
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requirements of structural safety. Therefore, the impact of breaking wave load on structural strength should be
considered in the safety design of marine structures to ensure that the structure has sufficient safety margins.
Key words: plunging breaker wave; Reynolds—averaged Navier—Stokes equation; turbulence model;

breaking wave force; offshore platform
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B B IR A B AR B AR (1) 7R A U Al 7K A B AR 5 sh BEIE 25 1, i 28 SR ikt
BEBE R R i R Rk 1 B BT RS 5 (2) et T A KRN Zs SRR R s %, i 1 2 i )
T B8 25 A4 5 (3) 2 BB /KRS 0 G RN 7 A R AT, 1B SR TG 1 6 2% A, TR B ZE S S AL 1 oR T BE T
PRFIOR AT 11 L2 I SRR BB KR A TS 10 58 8 R X R (symmetry ) 3 451 5 (4) ZEER(E7K A
ToUAR A B, A T 0 P TR o) Pl e T, I P R R Ry 2 ik ) A R A SR

KA BRARFR I KT Navier—Stokes 5 il 77 #2 47 251, PISO-SIMPLE (PIMPLE ) 3335 ] T b 38U % 7
55 5 A ) B B e) SO Bk B B 2 Crank—Nicolson A& 2R g, Xt 30 21 FH Bk J5 i 3 fR 4y
SR MR EARZS A 09 07 15 B, P EOUR RS B v A A SR I, SR L T X AR R SE 4
Cholesky(DIC) T T 28 14) LARE L A& (GAMG) BUE R 1 i . — MR e
250 A IAE , —A~ I R P 1 30 A A T RE AR — )2 AR JEE B R 0.003D (D Ry 37 AT 58 B ) L 1 JC £ 44
BETI IR 25y (v =d,u, /v, o d, S B0 BE ]9 325 0] B B, u, S RSB EE v 32 Sl R B ) 75 40~150 3
o SR AL T B K AR 0.5 1 A 3G 0 B 2B D dk s il i el 204 . Bl e B AR UE T A% AT 8] 25
AU, B8 22 LS A AT B9 D Qu A5 S

2 HEER

2.1 BRBEFHESD AT

V] 4 52 5 N TR R A A AR I TR B w8 — B e ) ol ek Sz A st 1 v 98 T ) 722 A L R [ — I 2
SEAERTR I Z BIR R 8 o B 4(a) R TR AE A ST AEAR % A2 B , 7E WA ZIORE T HAT B
(897K A ek S AR R I, DR AR SE AR 0T B e g 0 S B R S A /N B8 20 A R e, I T e KA
P18 S A s 2 1 D5 55 S A i 14 DXl 08 T AR BB R A U, Y04 TRl Ao S A P 908 068 ) 7K - T JEE s i
ANT I A B R R TR A AR AT B AR 14 0 W K T JRE R 2 R AR AR 18
WK - E 1 5 4% 0 2 TR K s 1 A R2 M), AR BRI IR A% PR I RS AR T B R ) oA SR B |
B HCUIE R A RE 5L, R He I 2 R 0L R =0 2 —



1704 WA 712 28 111

P
-10.0 -5.0 0.0 50 10.0 150 200 00cH00  20ct05  40e105  60cH0S  BOct0S
LU AL " [axi LLL]LL ‘
223 5
(a) WEREE IR
P

0.0e+00 5.0e+04 L.0e+05 1.5e+05 2.0e405
[N LULILLLLLL
v

(b) ARRE AR IR
Pl 4 R[] TR 2 0T g TR (A2, /s ) TR — s 20 P 77 2 Bl (A, N/m?)

Fig.4 Wave surface velocity (left, m/s) and pressure contours (right, N/m?) at the same time

for different wave types
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