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Summary

For carrying out the fatigue design of welded structures, the design S-N diagram to be used may be
prepared either by the joint classification method or by the hot spot stress method. The former has a
long history in design of bridge, but it is not so clear how to select the S-N diagram in design of a large
marine structure using nominal stress or hot spot stress.

In this paper, using the experimental data of the model tests which have been carried out by SR202
Committee of Shipbuilding Research Association of Japan, proposal for fatigue design procedure of
plate type structures (bracket, stiffener and doubler pad connections) was discussed.
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Fig.3 Bracket Model and Welding Procedures for
Fatigue Tests p Type A-3
_ Ny _Stress (MPa)
0 200
JRHE LT, &, BLEERICOWTET 4 A2 ST ‘l'zzﬁﬁgﬁégas
A > — 3B E L RO KR 40 mm SRR TE S L5 . ! Beam Theory
BUBD U, 7H a0 A 15 i T 3, 5‘”% \ =
EHRER, KRPERET ORI L € VRGN - o“»\\147—'%ﬂm2m%
UCEIRMTE R BT 2 WEASIEEREL (SHk=R/INE g mi ‘Tt _____ 1 @
1/ BKTEST= R ~0) BB EAT > 120 55 L H & 13 3~6 Hz iz + 0{ 2
DT 2. T
SR DV TREEE T VOERRC VT AT - ———s P=176 KN

-200 0 200

ERERTL, EYRBIC AT bBNBRERBRETHEROV s
tress (MPa)

TADIF, BLUREICH L HEOBFRE XD,
¥, 7oy FEBROBENGHERB XKy X Fig.4 Comparison of Measured Stress with Calculated
Ky NEHORE 2T 720, KIA FRXODNTTIry Stress

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

BEMEERDT 7 NVENRBER L FY RO %K 721
3-0'— @ ;_5500 T LI ) LA T T T 7TTIT . T 'I‘rrﬂ
OA-1 & [
T oh-2 = —
8 an-z it Dnv F
s | e : ]
17 - h <
o mA-6 Q Nl
” g 200 N A
o = \\\
3 N
;E:; ?—j Type AN
g © 100FA O Sg=6.19x103.N¢~0-300 ]
Z ) " B[] Sp=6.69%103.N¢~0-300
b é - C A\ Sp=1.86x10%.N¢"0-185
2 - D O Sp=1.86x10% N 0-185 K
50 7 t 1oy dasaal ol 1 .\]IL“
. 10 105 106 107
0.6 1 . ,

1 1 1 I 1 .
1) 10 20 30 70 50 60 50 80 Number of Cycles to Failure, N¢ (cycles)

Distance from Weld Toe (mm)
Fig.7 S-N Curves for Bracket Model

Fig.5(a) Stress Concentration of Type A Bracket
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Bracket Type D Model (Coarse)

Fig. 8 FEM Analysis of Type B and D Bracket (Solid

Element)
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Fig. 12 Stiffener Models for Fatigue Tests
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Fig. 17 Doubler Pad Model for Fatigue Tests
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Fig.20 Comparison of Measured Stress with Calcu-
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Table 5 Summary of Fatigue Design Procedure

Fatigue Assess Proposal
Structure to be Analyzed S-N Used S-N Used
Diagram | Stress | Diagram | Stress
Fillet . F Nominal
K Shaped Brace to @ |weld F ggiegéggd S 1ot spot
Column Connection Cross |(As Weld) ot op
Boxes Fillet
Weld F Ditto X Hot Spot
(Grind)
;;}(‘ft e tocar F | Nomina)
@ |(as wera) Stress SRF | Hot Spot
Bracket Fillet
Toe Weld C Ditto X Hot Spot
(Grind) B
Fillet Local
@ |werd F |or Undef.| SRF |Hot Spot
Bracket [{As Weld) Hot Spot
to Fillet F
Column {Weld & Ditto X Hot Spot
(Grind) |G.Effect
Bracket |Base B8 Local B Maximum
Free Metal Stress Principal
Edge
F%e ed Eo|Local g |Maxinum
Joint |(As Weld) Stress Principal
(:) Fillet Local
g‘g:m Weld F Stress SRF {Hot Spot
Con. (As Weld)
E;}Let . Nominal F Nominal
O 1hs wera) Stress SRF [Hot Spot
Pad P
Plate |Fillet
Weld - Ditto X Hot Spot
(Grind)
Doubler Ditto Ditto Ditto Ditto Ditto
@ [Fillet . F Nominal
T N B e e
@ Lirace Stiff. |(As Weld) SRF |Hot Spot
E;}let F Nominal F Nominal
@ (As Weld) Stess SRF |Hot Spot
E‘;ff- Fillet F
n Weld & Ditto X Hot Spot
(Grind) G.Effect

- S-N Class is based on DnV except SRF
- SRF Curve is based on SR202
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American Welding Society : Structural Welding AR 3 FEEHE)
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4)

Code (1983)
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