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Abstract

Taking an in-service four-legged jacket platform in the East China Sea as the research object, this
study established a finite element model of the platform using SACS and analyzed the basic and en-
vironmental loads acting on the structure. Through nonlinear collapse analysis, the ultimate bear-
ing capacity of the platform was evaluated, with comprehensive consideration of marine growth
thickness and structural corrosion. The results indicate that the platform’s ultimate bearing capac-
ity varies under loads from different directions. Specifically, the strength reserve factors are rela-

XESIF: £, RYFE. R4 BRFERTEWRAREE S 0H0). U LFE S5HR, 2025, 14(5): 544-551.
DOI: 10.12677/met.2025.145054


https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2025.145054
https://doi.org/10.12677/met.2025.145054
https://www.hanspub.org/

RIEM, RIF

tively lower when the loads act along the 0°,90°, 180°, and 270° directions of the platform coordinate
system compared to other directions. After taking into account the effects of marine organisms of
different thicknesses on the platform, the strength reserve coefficients of the platform in various
directions have shown a significant decline. Different multiples of the original thickness of marine
organisms will result in different degrees of reduction in the strength reserve coefficients. When
the thickness is twice the original value, the strength reserve coefficients of the platform in all di-
rections experience the most substantial decline.
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B ARIRN RS R, S8 2P G vigre LRGN i, TEREZ MEEREET
JTZ R, ASCHEFE I 38 487 6 R A DU R 8 2R 5 M 1) e P & 5 MR MKERIE 100 m, J& T 45K
RSERTE. Wik, FERREBITSHRRRG R E R LT G AR SR i A A &
B TR o

T R A ST RS, B S AT G R A& K RE 1 T T 2 AR R TR K B S KR
XId. SN, RIBEEZ G KRG TEE, K IR, WS # B E AR X7 & 45 30
JIRENFE R R ZE L], Wb & W 32 BRI R m[2] . fEIX—H R N, R SER TGN
W Ao b, TR FAENR R 5 IR N R BR AR BE 71, A AR NI S IR R A

TEREA R, B3I T 5 TIRSN R 19 & W AR PR AR S GE J1 71k, iR AR & T
B TR A 5 A BR T A 45 & I G RPIRAS TS JE, FERIBRT G RIRIE T Fo@E . X Semf
FESRI 1 3N Sy R ATE T G BRI S 2 VP R M E B SR, H TR RIS AR A
B JIVERE I R G R BRARZS PR B FA AT A B, MR TR R G — WA e 5 7V

ST AR RS A, UG LRI BT S 3500 45 40 3 THUREL RS J2 385 0 R gt TR 8 mr 189K,
AW TN R T R P AR AR TR B g B 6 AR 1 AT NI, KA R ) A B EL
I PRAR SRR R 2 P o AR SCRA AR ME L BIR T (5], B0 T ER G AT 58
S G AR BR AR EE 1. AT R, ZRA T R T AT - AR MEAE LA F DL KR okt 7 & S R v R
MAEE R, DAHDN AR IRTE A 5 8 401 6 10 22 A VAN 5 75 A IO B2 (AL 3 0 A4 AN S FH 7 vk o
2. HHIRE
2.1. FEEMNT

AR SO TR GO VU R S 48 SR KER 106.16 K, SRAIXRIERI(X. Y SN 1:10). F&E
RZEENG 2 I9THES AR (EL + 32000 mm, 34 m x 52 m). JEE#FHIAR(EL + 24800 mm, 39 m x 50 m)#!l
TAEHR(EL + 19800 mm, 35 m x 16 m). ‘FEZLTum(EL + 9830 mm) A PUAN S A, 5 E AR FRARBE R
FEXE R o 4540 e Fh A BT DU A 1) 12 AR 2R ELAR M (BLAR 2134 mm,  BEJEL 40~55 mm)fE 5, FEAEHT NPT
FEik 90 K.
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ZRERX TG VIR S, S PEe LT, S RHEEENE, S84 Eamid s b
BRAREERL, AR EAZ O DY ST AERESYE, JECHR i DY 2L 12 MRAE BEREE E
2.2. BRTTERENT

KB E TAEA PR e SACS HEATH R CEA, HEEIM - LAEH fsgm, AFEHIRH API
FIVEAETER P-Y BhZkyd, MRHE A0 R MR 3 0o 19 J2,  (F S5 AR R B v i vl 52

1 NS SE L G, B SE LG IR MR v T Enm e, #ipERiE 20,000
KN/cm?, JEFAEL 0.3, 2% 7850 k/im3, JE AR /) 355 MPa. ZR A1 A F G 4868 & X 1E .

Active Structure

ZX N

==

A

\

N

Figure 1. Jacket-and-gantry-platform model
E 1l SERTEEER

3. HHERBESHT
3.1. GEAEr

311 BEEHH
SRS B P DA T P4 4L
1) ST R KT (A T T B T ) B AT M LT S 5, MR i
MR B R S T 2 I TARIRSE, RN A 4 R TR 8%l R R
2) RAMHIIE (U . RE R, BERRSE) IO, ST JHTRUR . DA 14,900 KN (AFFEIEI T
LTRSS .0
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3.1.2. EEpEREE

R R AR AR DR B . R E R PR AR EER.
OS5 BARUR

(1) BNTHERERGE 2 A E % i BT B AR, 55 AR A R [R]— e
The (2) REAIIR PS5 R : 7505 KN, (3) FIMB &8 ks EE, FHEER, REHE,
HARAEE., WEREEE, BEREEE. R&H/EEE, 1L 40575KN. (4) FHGEHfmT: 1L 11,625
KN. (5) A=idtdiam: 3L 11,180 KN.

3.2. FREHA
3.2.1. MMEHFEIRITEE

IS BRI ZRAT . THERAZ S, IEE AR R — 8 — B RIRR A, KB EAIRER
M BB RIRGARAT . BRSPS -

3.22. MR

R AT 3 ST B K R I M 7 S B LA AR SR G AT AE 6 ARG, KGE T 65 P
S RV 170 AT R0 K o 6T 25 AR B b R AT 6 [ JDRUBAT 5 AR TSR SORAE (14 52 T AR AT 32 774 5
IR R B TH %75 17 R 52 VTR, 2 e A PR 19 s 7 P2 2R ORI R 38 500 e ) (R ABi TE AR
H R P 1R s AT LA T TR e B R KGR B % 1.

Table 1. Wind speed

=1 RE
Wi H KIE
AEHFRES(HE—B) 54.4 m/s
EAIRZS (—HFE—18) 30.1 m/s

3.2.3. FERET
HFWPIRIEE, FESERGEKTNEWET/NRERFAM, &H Morison 2 IR 77,
F=05-C,-p:D-u-u+C,-p-V,-u
R ENE XS W, API RP 2A [6]. BIREE WL 2.

Table 2. Wave data
2. HIREIE

EILH BB H, (M) BORFEIT ., (5)
14 13.60 11.40s
100 4¢ 22.90 13.70

3.2.4. FE T

Morison AT BRI, BOE % R RES I, BEERESKIR L0 . fET 8505
SR SRR . RS A A, RSB 3.
3.25. JEEW

AV SEBUK S U R R ) 250, 10 R, i HR 28 KIIR 87 tH5IR 1
i R HE AR R . RIS REHE AR K T R A RE FIORE RS JEE PR im0 ko BEL 0 2R BORARPE R B
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R A bR vE[6] R B R B2 4.

Table 3. Current
3. 8K

T H b 2 A4 PR 244
KU 13.60 m 22.90 m
POPRTTRES 1.312 m/s 1.979 m/s

Table 4. Drag coefficient and inertia force coefficient

4 BORESRMENERY

R TR it i)
CD 0.65 1.05
CM 1.60 1.20

3.2.6. &l

SERY G KM TS, HMEE RSO R A & MU R E B 5 21k, FEHK
PRAKE ST, MRS . ARG FE T 2006 A, ik CIkIX B s RETE Y EL
— 3070 mm~EL + 5830 mm, KIKXAIHERREEE T 7.5 mm SRR, IR VEERRHEE E 3.75 mm
PR MRIEFRUHE7], BoE RIRX T &S5 MR 24 0.5 mmia, KRR ILLENEK 1 ik 4544 7 ok
%N 0.3 mm/a.

33 B EIR

BT 2P E AT G RAXARYE, BBEL X R0y 005 1A, ARSI 4 ekt 45°43. 21 8 AL E 5,
M8 AT ELT5 AN IR I AT S A A B, RN EAT I K TR ST R

4. FaRRASEDTESH

AREFHIRFAEL M “HFSHEE)” ikt T AR R . BRI R

FITHEAT IR : KR &6 HE. B8 LF ER.

BB INER: e EE B S RAEERWH S b, EIREATET 3 S R E A RK
YEF IWIARNL f,  HETIAS R SR AL BY 0 (R) 22 3i) .

W S8 At LIS N E 2 655, B3R NIERET /e TP N, ShR
HIBY B T P & iR B 2 R EU(RSR 1H)
4.1. EEFEYEEREZFHNTEEWMRAT I

HAEVRE SR FEEE, RN BRI, $#855Ksh 18071, SEAE g
Ko BRI EAR MG LD 70 A0 756 SR GG B THE, A 5 B HUE 2% API RP 2A-WSD [6] & DNV-RP-C205
[B]F AL SH. W AEMEEWE S, AYEERBOREECR HE R T EER L 5. 15 5. 2 f5. 25
. 3T E. AV L EARYE S 1.4 MT/m3,
Table 5. Thickness of marine organisms
=5 BEMEE

FKI(m) 1 %5 E )% (cm) 1.5 )&% (cm) 2 f5E )% (cm) 2.5 f5E)JZ (cm) 3 R E (cm)
0 38 5 7.5 10 12.5 15
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38 40 5.8 8.7 11.6 14.5 17.4
40 45 52 7.8 10.4 13 15.6
45 50 4.6 6.9 9.2 115 13.8
50 55 4.2 6.3 8.4 105 12.6
55 60 3.7 5.55 7.4 9.25 111
60 65 3.4 51 6.8 8.5 10.2
65 70 3 45 6 7.5 9

70 75 2.7 4.05 5.4 6.75 8.1
75 80 2.4 3.6 4.8 6 7.2
80 85 2.2 3.3 44 55 6.6
85 90 2 3 4 5 6

90 100 1.6 2.4 3.2 4 4.8

4.2. TR

42.1. ¥ UC KR
N B NS [ 7 T RS 8T Je . S 2R AR UC k2 k. M 45°, 135°, 225°, 315°

J7 RIS AT I, TSR ER AT R, A2 — M ERR UC ERIL R TR SR, 5hrfi
T o M\ 45777 [ Jit I s I K 5453 B B K UC B, Tl 2. #24E API RP 2A-WSD #ili, S 2K
FLP 8 S5 A B BT AT 10 4 OB D R /INF S5 R I 25 VF R F7, B UC (/N T Lo ST A%t AR 26 A, 28 VPR
Jynrsgm /3, BUFTA AR UC fE/N T 1.33.
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Figure 2. 45° direction UC value cloud diagram
Bl 2.45°%51@ UC E=E
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FHF R UC (B S5 A 6.0 45 R, 1R E IBIHRRETE LT, S8 S0 % AR o B2 8530 /2
SREZEOR . (HFREIEERR, AMEEEA M 45T e, dF =, ZRERNEAZLER, SEuL
b SRR S B AR, UC (L tBEZ 3 K o X T3 B AT AT AT & 2 AN, AR PR I a2 55 =) 8 e

M

Table 6. Rod UC result
F 6. M UCHR

FRA R AL Fim R K UC fi

TR ©1828 x 75 1.095

RHE ®1371 x 19 0.828

KFJZ EL (+) 7000 ®508 x 40 1.060

JKFZ EL (-) 14000 D760 x 30 1.004
/K*F/Z EL (-) 38000 ®620 x 30 0.924
/K72 EL (-) 65000 ®760 x 30 0.847
/K72 EL (-) 106000 D609 x 25 0.652

4.2.2. FERRRAIRREN S
N E VPG AL W R B 6 IR ARSI, BT 6 8 AN I A [R) i A 400 V552 1 0 B i 46

BT xtb. 2% CCs 1 ([E

1.6,

Table 7. Rod UC result
=7 FHUCER

E‘k'r
SRt

PR SEPE S BT SN AR RE) [9], AIHSZ 18/ RSR EHCA

g O
115 2.5
1.5 fif )R 2.5
2 R 2.4
2.5 fHE S 2.3
3RS 2.2

45 i

3
3
2.8
2.6
2.3

90 J&¥

2.4
2.3
2.2
2.2
2.1

135 &

2.9
2.9
2.6
2.4
2.3

180 i

24
2.3
2.2
2.1
2.0

225 &

29
29
2.7
24
2.3

270 &

2.6
24
2.3
2.2
2.0

315 &

2.8
2.8
25
2.3
2.2

WRa# 7, fEilgEMERLERFIREE 3 i, T & RSR REUAH] 2.0, x4 R2E(L.6)VH —E

AR

5. &ig

(1) AUHIEEAT AAE 7 ERE, S & MR ARERE ) & 25 . I3 6 Bl mr WL, 3
FF0°. 90°. 180°. 270°J7[aIff, ~F & uk il 2% REW(RSR) B EAK T H A 7], 75 8 2 000

(2) BEA T & HRALHS ) RE K, A 47 JBE 55 1 308 0 E 52 e B TR e RS G B E L, 7R 5 FE AN IR A R
AR )R, FArE 8 N LR RECHIL T RFEREE R R, L fE 27077 FIfE
FAEF, “FEMREMS R TRENHE . AMREFEE — AT eRE, #UCrEREYEEIER R
URTT R EE 2 £ AT .
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