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2
0.5 t 1.5 t hot spot (deg.)

FEM(a) Formula(b) FEM(c) Formula(d) FEM(e) Formula(f) 
(e) / (b) 

45 18.6 18.9 14.3 13.2 20.8 21.8 0.9 
45 20.6 24.7 16.8 17.6 22.5 28.2 1.1 
45 12.4 13.4 9.5 9.4 13.9 15.4 1.0 
45 14.4 15.2 11.9 10.6 15.7 17.5 1.0 
60 12.0 13.8 9.1 9.2 13.5 16.1 1.0 
60 14.6 19.3 12.2 12.9 15.8 22.5 1.2 
75 14.0 15.4 10.3 9.8 15.9 18.2 1.0 
75 16.8 23.2 13.4 14.8 18.5 27.4 1.3 
75 7.9 9.1 5.8 5.8 9.0 10.8 1.0 
75 10.2 13.6 8.3 8.7 11.2 16.1 1.2 
90 9.7 10.1 7.0 6.2 11.1 12.1 0.9 
90 12.1 16.5 9.4 10.0 13.5 19.8 1.2 
45 24.2 25.7 19.9 18.0 26.4 29.6 1.0 
45 20.7 24.2 17.8 16.9 22.2 27.9 1.1 
48 19.6 20.9 15.4 14.5 21.7 24.1 1.0 
48 15.9 18.0 13.9 12.5 16.9 20.8 1.1 
42 9.9 8.0 7.5 5.6 11.1 9.2 0.7 
42 10.7 11.7 8.8 8.3 11.7 13.4 1.0 
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SCF 0K

43210 KKKKKKt

0K (7)

1K

2K

3K

4K

3 FE FE

3 FE
part of structure knuckle type longitudinal rib transverse rib 

R=120 - 800 none / attached none / attached VLCC
Lower knuckle weld type none / attached none / attached 

R=60 - 120 none / attached none / attached Bulk Carrier 
Bilge knuckle weld type none / attached none / attached 

R=120 - 800 none none VLCC
Upper knuckle weld type none none 
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 (deg.) 

(mm) 40 45 50 90 
16 3.0 3.2 3.4 4.2 
18 2.9 3.1 3.3 4.0 
20 2.8 3.0 3.2 3.8 
22 2.7 2.9 3.1 3.6 
24 2.6 2.8 3.0 3.5 
26 2.6 2.7 2.9 3.4 
28 2.5 2.7 2.8 3.3 
30 2.4 2.6 2.7 3.2 
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