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Fatigue Behavior of Offshore Topside Structure
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ABSTRACT: Large-scale model tests of welded topside joints were carried out to observe the fatigue behavior of API 2W Gr.50 steel produced
by POSCO. The fatigue crack behaviors for various loading conditions were measured and investigated around the critical joint sections. The
experimental results have been verified with numerical approaches and also compared with the AWS D1.1 and DnV RP-C203 design curves.
The large-scale experiment models were fabricated, based on the actual operating east area fixed platform. The dimensions of the models were
slightly modified to accommodate the test facilities and capacities. The fatigue test was carried out having AQ of T1=705.6kN, T2=749.7kN and
T3=793.8kN. The three specimens were statically loaded 20 times, with various loadings of about 50kN intervalsbetween the maximum and
minimum loads required in the fatigue tests. This loading removed the residual stress in the specimen before the fatigue tests. The topside joint
crack was initiated from the brace heel, where the maximum tensile stress occurred. The APl 2W Gr.50 steel safisfied the AWS D1.1 detail

category C and DnV RP-C203 detail category F AS-N curve.
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Fig. 3 Topside joint test specimen
Table 1 Welding condition
Dimen- Heat Interpass
QWS desrfradfion ion input  temp. Note
pec. SN (m)  (W/mm) ()
SMAW E8016G  NB-19] 32 273 150  Joint
FCAW ESITI-K2 DW-55LS 12 177 210 Joint
F7A2E  S-777MxH* Flange
SAW Hid H14 40 - We
saw ST smzpHu 40 198 - Pipe

Fig. 4 Test setup
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Table 2 Fatigue test results

Fatigue life cycles
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S&g' range N3 Y N4 ?
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Left side Right side Left side Right side
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T A1003 - - - 2,929,670

T3 21062 1,901,527 - 2833275 % 1,901,527
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Fig. 10 Crack length vs. number of cycles
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