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Definition of hot spot stress in welded plate type structure for fatigue assessment (1st Report)

by Junkichi Yagi, Member Susummu Machida, Member
Yasumistu Tomita, Member Masaaki Matoba, Member
Testuro Kawasaki, Member

Summary

In design of a large marine structure, the assessment of fatigue strength is one of major design
considerations. In evaluation of fatigue strength of welded toes, it is important to analyze the “hot spot
stress” due to structural discontinuity accurately but in a single way.

The hot spot stress will be defined as a conventional stress at an intersection of plates where fatigue
crack is possibly expected to occur.

For plate type structures, it is not clear how to define the hot spot stress.

In this paper, using the experimental data of the model tests carried out by SR202 committee of
Shipbuilding Research Association of Japan, a definition of the hot spot stress and S-N diagram for
fatigue design of plate type structures were proposed.

The hot spot stress for plate type structure is defined by linear extrapolation of measured strains with
the location at distances of two points to the welded toe. The two points arel S™N(T? and

4.9°V(T?), where design S-N diagram in term of the hot spot stress is newly defined named as SRF

curve,
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Fig.1 Bracket Model for Fatigue Tests (SR202)
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Fig.2 Stiffener Model for Fatigue Tests (SR202)
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Fig.3 Pad Model for Fatigue Tests (SR202)
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Fig.4 Local Stress Distribution (Bracket Model-A)
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Fig.5 Local Stress Distribution (Doubler-A)
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Tablel Summary of S-N data

ASR=CeNgM
Bracket Doubler Stiffner
Remarks
Stress Type | TYPE-A | TYPE-B A B W s15
Nominal 630.4 | 110.2 | 484.1 | 643.9 | 1053.6 | 1734

Stress
A 989.17 136.6 779.4 1030.2 1243.0 | 2254.2 |, -0. 160
(1.5 (1.24 (1.61) (1.60) 1.18) (1.30 =0

B 958.2 134.4 750.4 | 1011.0 | 1233.0 | 2219.5 |. _; |54
(1.52) 1.22 (1.55 (1.57) a.1m | a.28 | o7

C 901.5 131.8 745.5 | 1011.0 | 1233.0 | 2219.5 |,
(1.43) (1.25 (1.54) (1.57) .10 | a.28) |{"o-0.136

D 756.5 | 114.6 | 614.8 | 882.1 | 1190.0 | 2011.4 |, _
a.20 | a.o0 | d.2n | wsn | A1 | a.e |o70.152

B 1122.0 168.6 818.1 | 1050.0 | 1243.0 | 2358.2 |, -0, 153
(1.78 (1.53) 1.69 (1.63) (1.18) (1.36) | 97

| 7943 | 123.4 | 658.4 | 933.7 | 1201.1 | 2080.8 |, _
.20 | 12 | 4.3 | Q.45 | €14 | d.200 |o=0-151

C-Value
Hot Spot Stress

m-Value -0.3 -0.17 | -0.27 -0.29 -0.32 -0.35
) Kg
% ------ Standard Deviation (Logg)
llot Spot Stress
a b
Hot Spot Stress A 0.5T 1.0T
B 0.5T 1.5T
C 0.4T 2.0T
g p . D 1.0T 3.0T
= b E 4.0 nm 10.0 mm
Pl 1.57 43| 4.9 413
0 Distance from Welded Toe (mm) T:Thickness
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Modified T-Curve and F-Curve
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Fig.15 Weld Profiles for UKOSRP Fatigue Test
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Fig.16 F(6) in Equation K,=1+F(0){K.(45)—1)

(K:(45) : Stress Concentration in § =45°)
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