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Multiaxial Fatigue Assessment of Pile Leg Joint under Complex Stress State

LIU Ying-fang, LIU Hong-feng, JIANG Fu-hong, SAN Li-zhong,

WANG Yan-feng, XU Wan-xiong
(Dalian Shipbuilding Industry Engineering and Research Institute Co., Ltd., Dalian, Liaoning 116005, China)

Abstract A new multiaxial fatigue criterion is introduced. In combination with the hot spot stress method, it is used
to estimate the fatigue life of about 250 test specimens published in international open literature, through which the
accuracy of the new method is verified. Finally we use the new method to do a successful fatigue life assessment of
the pile leg joint. This research provides an available reference to improve the accuracy of the fatigue life prediction

of pile leg joint.
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Fig. 1 Modified Wohler diagram
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Fig. 2 Assessment diagram of MWCM
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Table 1 Specimen data
G4 5% I
B ik PR MPa gt
a [11] StE 460 520 B-T
b [12] SAE 1050 655 Te
c [13] Fe 52 44 355 B-T
d [14—15] StE 460 520 B-T
e [16] A519-A36 552 BT
f [17] BS4360 Gr. S0E 415 TeT
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Fig. 3 Finite element models
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Fig. 4 Accuracy of the MWCM applied in terms of HSS
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Table 2 Geometric dimensions of K joint

FEHRE W EFERE FEREE XEER ZERE A RE R R poa=q il W SRR
D/mm L/mm T/mm d/mm {/mm t/mm 9/ () g/mm T /mm

500 6000 28 280 2500 14 45 200 150
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Fig. 6 Finite element model of K joint Fig. 7 Loading and constrains
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Table 3 Loading cases and estimated results of fatigue life

> .
- mﬁghif@m mmg%ﬁif@m W IR RN B
o/ (™ /MPa /MPa Npea /IR
B./MPa B,./MPa Te, /MPa Te,./MPa

1 4l iy 100 0 0 0 0 218. 14 218. 33 1. 08X 10°

2 alifi fi 0 0 100 0 0 126. 11 126. 12 5.61X10°
3 R A 100 0 100 0 344. 46 344. 44 2. 75X 10"
4 e 100 0 100 0 90 251. 93 252. 14 7.03X 10"

5 4l g 100 100 0 0 218. 14 218. 33 5. 54X 10"

6 aliffif 0 0 100 100 0 126. 11 126. 12 2. 87X 10°
7 Eiki| 100 100 100 100 0 344. 46 344, 44 1. 4110
8 |3l 100 100 100 100 90 251. 93 252. 14 3. 60X 10"
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