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4949

Fatigue Strength:
Category E

Fatigue Crack in OutFatigue Crack in Out--ofof--Plane Gusset Joints Plane Gusset Joints 

This Type was not used
in the Honshu-Shikoku Bridge
Project 

5050

Size Effects
Full Size Fatigue Tests of Truss Chords

Topic 4

5151

Importance of Size Effects

Welded joint specimen

Large scaled specimen

Real scale floor beam of the Seto Bridge 

5252

Girder specimen at Lehigh University in the US 

5353

Full scale box section girder specimen of the Kurushima Bridge 

5454

Full Size Fatigue Tests of Truss Chords

Minato Ohashi

Constructed in 1974
(235m+510m+235m)

Outside: Partially Penetrated Groove Welds
Inside: Fillet Welds

The Corner Joints of Truss Chords
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5555

The Full Size Specimen of Truss Chords

4 Point Bending Tests

5656

The Full Size Specimen of Truss Chords

5757

The Used Steels

600MPa Class Steels
Thickness = 40, 60mm

5858

The Welding Condition of The Corner Joints

GMA: Gas Metal Arc Weld (CO2)
MAW: CO2+Argon
SAW: Submerged Arc Weld

5959

Fatigue Cracks in The Corner Joints (4 Types)

Fatigue Crack from Blowhole

Fatigue Crack from Stop-and-Start
of Fillet Welding

6060

Type 1 Fatigue Crack Originated from a Blowhole 
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6161

Type 2 The Fatigue Crack Originated from
Stop-and-Start Positions

Crack

A Stop-and-Start Position

6262

Type 2 The Fatigue Crack Originated from
Stop-and-Start Positions

6363

Type 3 Collective Fatigue Cracks
At the Roots of Fillet Welds 

6464

Type 4 Fatigue Cracks
Along the Fillet Weld-Beads 

6565

Fatigue Test Results 

Size Effects    

6666

Consideration of Size Effects  

Change of Fatigue Design Code('60 to '92) 
Sleeper Pad
D'(120)→F(65)

Out-Plane Gusset (t=20mm)
D(100)→F(65)

In-Plane Gusset (t=20mm)
C(126)→F(65)

Cruciform weld
D(100)→E(80)

Longitudinal weld
B(150)→C(125)
Fillet weld D(100) Fatigue strength at

2 mil. cycle
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