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ABSTRACT: This assessment is concerned with the fatigue strength of the tendon porch found in TLP. Large-scale fatigue tests with models
constructed at 30% the size of the real structures have been carried out to investigate the fatigue behavior of the API 2W Grade 50 steel
recently produced by POSCO. The fatigue life for the present test models was obtained based on the concept of nominal stress. A comparison of
the present test results with those obtained by a numerical approach based on the structural analysis results has showngood agreement. The
present results were also compared with the design curves in DnV RP-C203.
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Fig. 1 Example of TLP
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Fig. 2 Steel grade used in tendon porch and loading
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Fig. 3 Structure of tendon porch for the present study
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Fig. 4 Finite element modeling of tendon porch

s HEFdhe 2dd EXIFS FUTh dERAY0) d3HE
AAeM e ai4e] AV|e FYSAE FA F FA9
1.0~1.2802 2dgsch

%315 520.7kNel tigt $HEIXE Fig 59 Bk A
F S1E vk} o] Upper flange$} Casting #7} This 91
A Fe &Yool BT TRANARE EdiE 2
HA] Bracket F-EoA FFo] S| gojo} It Hi
£ 92X F)A AH-3= Dynamic actuator?] £3F (980 kIN)
< 23ty FAEY FAE HTH2E 160mmE FASY
o). o]#% A DA A DnV RP-C203 (2001)¢] Class Dl 3}
FHE SN FAd Ao J2ATE HrFstich

3. Tendon Porch Ag#Q MI&t

e FRAAETA wet H2ZAIEE AT A A HY
AE Fg. 60 B niet Zo] ARt £HFAE-L Table
19 AT A= F AFA ] $FEF dE e 2
3 ANE712 SUsA Fig 614 W 2ol e 5 2A)



84 R ich

Fig. 5 Stress distribution at bracket (major stress)
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Fig. 6 Shape of the present porch specimen
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Fig. 9 Crack at the critical location for specimen P1
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Table 3 Comparison of principal stresses around the critical

location and crack propagation direction for
specimen P1
Test result Analysis result
Position
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[MPa] [deg.] [MPa] [deg]
Critical location - =33 68.6 403
Gage #40~42 308 204 29 474
Gage #43~45 270 3L6 278 55.0
Gage #46~48 28 484 231 68.7
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Table 4 Cumulative damage at each loading stage for

specimen P1
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Fig. 13 Comparison of the present fatigue test result with
SN curve (class D)
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