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Fatigue Behavior of K-Joint Structure

for API 2W Gr.60 Steel
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ABSTRACT: Large-scale model tests of welded tubular K-joints were carried out to observe the fatigue behavior of API 2W Gr.60 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 IIW, DnV RP-C203 and API
RP 2A-WSD design curves. The hot spot stress method was applied in the study. The SCF factor for tubular K-joint was also obtained.
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Fig. 1 K-Joint model

Table 2 Parameters of K-Joint
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K-Joint

Table 3 Definition of K-Joint parameters

a=2Lch/D Chord length slenderness
p=d/D Brace-to-chord diameter ratio
v=D/2T Chord slenderness
=t/T Brace-to-chord wall thickness ratio
¢=g/D Normalized gap parameter
e/D Normalized eccentricity
0 Brace angle
d : outside brace diameter e ! eccentricity

Lch © chord length
g . gap distance

D : outside chord diameter
t . brace wall thickness
T : chord wall thickness
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Fig. 2 Detail of K-joint
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Fig. 3 Test setting
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Table 5 Loading conditions
Specimen  AQ (kN)  Load ratio Load type
K1 308.7 Balanced
K2 352.8 01 In-plane Bending
K3 396.9 Brace
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Boundary Condition Calculation Results (MPa)

Crown Toe Crown Heel

Brace | Chord | Brace | Chord
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Fig. 4 Numerical Model (245kN)
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Fig. 5 Fatigue failure
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Fig. 9 Hot Spot Stress
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Table 7 Fatigue results

Hot Spot Stress range (MPa)

Fatigue life cycles

Specimen Calculated Measured N3 Y N4 ?
Left Right Left Right Left Right
K1 1201 A1324 21353 3,310,000 - 4,931,900 ¥ 3,310,000
K2 Aal1373 Al415 Al447 1,705,800 ¥ 1,464,000 - 2,181,360 ?
K3 A1544 2150.6 A153.0 973,000 ¥ 785,000 - 1,169,650 ?

) # of cycles to complete loss of static joint strength
) calculated
) no through-crack

1
2
3
4
34 o245l
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