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Abstract: Large-scale offshore floating platforms belons to special offshore structures. Their bearing pin shaft
connection structures have good flexibility and applicability. In order to ensure the safety of the large-scale
offshore floating platform connection system during service, it is necessary to analyze its fatigue life. Firstly, the
large-scale offshore floating platform connection system with multiple sets of bearing pin shaft was studied. A
nonlinear contact analysis method of various contact forms was adopted to investigate the overall strength of the

structure under the design working condition load. Then, the fatigue life of the platform connection system was
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calculated and analyzed before and after the local structural improvement. The results show that, for large-scale
offshore floating platform with multiple sets of bearing pinsnajt, the lowest fatigue life appears at the flat steel
of the connection between the outermost bearing and the plate-frame structure of the loading end. In addition,
the fatigue life could be effectively improved by increasing the overall plate thickness of the outermost bearing
base plate-frame at the loading end. The thickness of the plate-frame and flat steel near the opening should also
be increased. In this paper, a set of fatigue strength analysis methods for large offshore floating platform
connection system with multiple sets of bearing pin shaft is finally formed.

Key words: floating platform; connection structure; bearing pin and shaft; fatigue life; Finite Element

Method (FEM)
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Fig.1 Fatigue strength analysis process of large offshore floating platform connection system
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Tab.1 Design working condition loads LC1-LC5"

ot T-00 F./ (N) F,/ (N) F,/ (N) M,/ (N'm) M./ (N'm)
LCl1 5.25E6 4.24E6 2.90E7 8.48E8 8.69E8
LC2 -3.11E6 —9.04E6 ~4.07E7 ~6.10E8 —6.02E8
LC3 —3.28E6 ~7.33E6 —5.04E7 —2.30E8 —3.45E8
LC4 -3.70E6 —7.13E6 -3.06E7 ~1.04E9 -8.08E8

LC5 3.97E6 5.02E6 3.82E7 6.34E8 9.73E8
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Tab.2 Calculation results of the overall strength of
the bearing pin shaft and plate-frame struc-

ture under different working conditions

#x Kvon Mises) J1/ ( MPa )

s R H B
LC1 294.99 298.68
LC2 258.87 253.23
LC3 188.63 186.36
LC4 314.59 325.23
LC5 289.49 292.55
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Tab.3 Top 3 values of von Mises stress and their locations in working condition LC4 (MPa)

"R K
H A
Wi A s

BER

H B
JRVA s

B

iz ARl (E2)
L CE7)
" iRl (E2)
OREFFALRAN L (K10)

HiRaEh 3146

MZEZEH 32

2R (1#2)
LT LR A9 E CIETTL)

R B AOSR (1#2)

L CED ) &
i (S 228.1 Al (KE2) g%

ol (K2) 5
WA r o (L)




1948 AT WA 5529 55 121

FLf

7 AR 1 FLam
Fig.7 Laner side of the hole of Bearing 1 in the loading end

WKl
.- |E
il \
-

P8 bRl 1 A E il R A
Fig.8 Middle part of the pin of Bearing Pin Shaft 1

3 RBBLEFXTEEERRGEZFaoM

3.1 TERRER

& 2 A R A AN [P 6 R RGN B bR 015 7 R v SR I R T, MR P
I T P VR A S GBI, T UG 3320 8 4 TR B A PRI B, A3 4 I, D TR R 1 Jonswap 8%, 2635
mr

S(f) = aH>T;* 72 exp[—1.25(T, )yt To/ =07/ 27 (3)
. sk (009 f>f 0.0624 - N
it"?:ﬁé’[k%ﬁ)’:% 0-_{ 0.07 f<f ;= 0‘23+0‘0336y_0‘185(1.9+7);ﬁﬁl%“'%XiﬂiE@bFﬁ%,
IV 7R
R 4 BRI ELKE"
Tab.4 Data of wave dispersion map of the South China Sea'”
At 1 31 158 288 269 159 66 21 5 1 + 1000
>11 0 0 0 0 0 0 0 0 0 0 0 +
9-11 0 0 0 0 0 0 0 + 0 0 +
7.5-9 0 0 0 0 0 + + + 0 2
6-7.5 0 0 0 0 + 2 3 2 1 + 0 8
5-6 0 0 0 + 2 6 6 2 1 0 0 18
4-5 0 0 0 2 12 17 3 0 0 45
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Tab.6 Hot spot stress of key nodes 1-3
TH T AL T 2 KT 53
PUHR S MPa 42 32 HUENSMPa g2 312 SN MPa g2 312
1 22.44 21.95 20.97 11.27 10.74 9.69 18.07 17.44  16.19
2 26.15 25.64 24.63 13.34 12.77  11.63 21.37 20.59  19.03
45 110.97 109.95 107.92 55.82 55.13  53.76 87.20 85.81 83.04
46 72.37 71.58 70.01 29.79 29.14  27.84 52.08 51.51  50.38
34 ESHFMITERSHN

Z:# CCS Fl ABS e THEVELG M WI% 55 9 Eaa™ ™, 43515 1 CCS 9 D 212 F ABS 19 E 21t
28 (7)), WHZ & A R E ) KA 77 20 6 18 12 R GU B SR S5 46 S BT 5 1-3 A N 1R
PEATIES5 6 AT, S9N 8 FiaR.
*7 S-Npgsg"

[14-15]

Tab.7 Parameters of S-N curve
RN 4 m C r Np Sp/MPa
CcCsS 1.52x10" 433x10" 3.0 5.0 1.0x10’ 534
ABS 1.04x10" 2.30x10" 3.0 5.0 1.0x10’ 47.0

*8 BEXBTRHIES S
Tab.8 Fatigue life of each key node

TG SCHEAT AT 1/AR JEAHET S5 2/4F AR S5 3/4F
CCS 30.24 161.12 74.27
ABS 26.69 82.70 48.43

MFE 8 AT LU H, JCREY A0 1 B9 55 i i, RINZ & Z 41K a5 0o 0 Fag =0 S ERER
el 18 2) FERETTAL U B9 L (B 10) AR SEBERTRAL, I H ABS MU/ 8 57 73 A A i
LA, NI, i R R R R P R RGO 5T A TE 26 4R DL B

4 REEFEZXTFEEZERENREHEMEELHT R

N Y B EZS 2 R B A AL IR B R G (18] 2) B 55 A, 42 Hh LA Rl R
MR AR IS Bt U %

(D FE— K5 1 FEEEARZEER 7 (B 10) B AN 24 mm 341 % 26 mm;

(2) 5% 2 AR 07 58— Rl b R hn 2o b 7 1 56 98 JT LR SiT (T1 10) 1 66 6 Al 28 )52 32 DA
26 mm FEHNZE 30 mm, i HEE M 10 mm H¥EH1ZE 20 mm.,

RIEAIER 3.3 WAHRIBTTRONE, M % o MBEMREEENIEXRETS | HESES
ey AR R B AR GE R AT IR IE Y . AR Tab.g Fatigue life of Key Node 1 before and after

7R, BN T3 R A A AR A, FEME AR |, R increasing the thickness of local grillage
S AR SCE 3.4 MR 53, X 445N 13847 Pk KL A B ELRE /AF
(] 10) FBTEA 195 57 5 o W T B RN oA, 45 cCs 30.24 37.18
Mk 9 s, WRHBATLIE ), 28 CCS Ml ABS 26.69 33.94

TEAL 09 9% 95 5 A 76 37 4E 22 4, ABS # 7E
33 AL A, YO R SRR 5 1 A ST AR R T4 21%. LA, ABS BRI 57 0 B PEAL 45 R T
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