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Parametric Study of K-Joint Offshore Structure
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Abstract

The K-joint is one of the commonly applied element in offshore structures. Due to its structural configuration, the stress
concentration occurs in the joint. Considering the important effect to the structural safety and the design optimization, a design
guideline is strongly required. The main variables determining the configuration of K-joint including a, B, ¥, T and 8 are closely
investigated to find the individual effect to the stress to K-joint. The maximum stress of joint has been differed as per the
variation of parameters. The parametric study has been numerically carried out and compare with the experimental data.

Keywords - offshore K-joint structure, numerical parametric study, K-joint parameters
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# 2 K-Joint Fus

a | 2Lch/D Chord length slenderness

B d/D Brace-to-chord diameter ratio

v D/2T Chord slenderness

T t/T Brace-to-chord wall thickness ratio
6 Brace angle

Dt Outside chord diameter
T : Chord wall thickness

d : Outside brace diameter
t : Brace wall thickness
Lch : Chord length
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Chord Brace
Models | D T d t
(mm) | (mm} | (mm) | (mm)

Parameters

a B v T (8(°)

K1-A-451406 | 17.5|168| 7.1 [29.56|0.41 [11.60|0.41| 45

K1-A-60|406|17.5{168| 7.1 {29.56|0.41111.60/0.41| 60

K1-B-45|406 | 17.5|324|14.3{29.56|0.80|11.60[0.82| 45

K1-B-60|406|17.5|324|14.3(29.56|0.80|11.60|0.82| 60

K2-A-45|508122.2|219| 9.5 |23.62|0.43(11.44|0.43| 45

K2-A-60|50822.2|219{ 9.5 |23.62(0.43(11.44|0.43| 60

K2-B-45,508 | 22.2 | 406 | 17.5|23.62|0.80(11.44|0.79| 45

K2-B-60| 508 |22.2|1406|17.5(23.62|0.8011.44|0.79 | 60

K3-A-45|610| 27 [273(12.7|19.67|0.45]|11.30{0.47 | 45

K3-A-60|610| 27 |273]12.7/19.67(0.45|11.30|0.47| 60

K3-B-45|610| 27 |457(19.1]19.67|0.75|11.30(0.71| 45

K3-B-60|610| 27 |457]19.1]19.67)0.75(11.30|0.71 | 60

K4-A-45|762(31.8|32414.3|15.75(0.43 11.98|0.45| 45

K4-A-60)762|31.8|324|14.3(15.75/0.43|11.98|0.45| 60

10 20 30 40 50 60 70 80 90
# of gage

K4-B-45| 762 |31.81559|23.8|15.75/0.73{11.98|0.75| 45

K4-B-60|762|31.8|559|23.8(15.750.73|11.98{0.75 | 60
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4 2AY S (MPa)
Top surface Bottom surface
Crown toe | Crown heel | Crown toe | Crown heel
Brace| Chord |Brace [Chord} Brace| Chord |Brace |Chord
K1-A-45| -71 | 252 | 390 [ 488 (-107| 251 | -51 |84.7
K1-A-601-119| 382 | 346 [474{-172| 224 |-66.3| 151
K1-B-45|-53.6] 194 | 306 {481 |-66.7| 184 |-260|77.8
K1-B-60|-63.4| 171 | 251 [441]-63.3| 212 |-196| 115
K2-A-45(-63.4| 147 | 271 [ 274 (-25.6] 142 |-147|68.6
K2-A-60| -63 | 197 | 229 |273|-98.6 125 |-161|64.8
K2-B-45|-36.1| 108 | 176 {261|-32.4| 99 |-155|28.9
K2-B-60]-37.9| 96.3 | 142 | 241 |-26.7| 113 |[-114|43.5
K3-A-45|-36.1| 87.8 | 170 | 162 |-21.5| 74.5 [-112]19.9
K3-A-60| -20 | 84.7 | 165 | 157 |-56.3| 84.2 [-109|37.7
K3-B-45|-14.2f 54.2 | 106 {133 | -12 | 57.6 [-93.5|21.1
K3-B-60|-14.3| 57.8 }90.5|141|-18.9| 65.9 (-72.9|24.8
K4-A-45|-19.1| 42.6 | 115 |91.2|-32.2{ 44.2 |-75.8|16.7
K4-A-60|-14.7| 51.6 | 118 |92.9| -42 | 50.5 | -73 | 13.8
K4-B-451-4.91| 28 |63.2(82.5|-11.3} 32.3 |-56.9|8.28
K4-B-60|-10.5| 25.4 |57.3]77.3|-10.4| 40.7 {-43.8|-9.68
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