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Ultrasonic Testing of Welded Joint Models for Bridge Construction Based on the TOFD Method

Yasuo Muraill Kenji Saito] Norio SuzukiO Dr. Kenichi Sugii

The applicability of TOFDO Time of Flight Diffractiondmethod for non-destructive inspection of bridge con-
struction in the field is discussed in this paper. Non-destructive inspection was carried out on test pieces
using the TOFD method, conventional ultrasonic testing, and radiation inspection. One of the test pieces
was a real-life model of an I-girder welded joint ; the other was a welded joint with hot-cracks in the welded
metal. The results of the evaluation indicated clearly that the TOFD method was more promising than

other methods in terms of defect detection ability.
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Fig. 1 Outline of TOFD method
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Fig. 2 Shape of | girder weld joint model
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Fig. 3 Groove shape of weld joint
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Fig. 4 Inspection result of I girder weld joint0 webO
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Fig. 5 Inspection result of | girder weld jointO flanged

Judgment of TOFD

di0 mmO 6.6 12.6
Depth of Defect

d20 mmO 10.8 14.6
Height of Defect hO mmO 4.2 2.0
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Photo 1 Macrostructure of cross-section
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Fig. 6 Picture of D-scope in TOFD
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Fig. 7 Comparison between RT and TOFD of inspec-
tion results
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Photo 2 Liquid penetrant test result of macrostructures
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Fig. 8 Correspondence of actual defects size in TOFD
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Table 1 Comparison of performance in inspection method

Method Pulse Echo TOFD RT
Sensitivity o m] o
Measurement of Defect Length o O o
Measurement of Defect Height o 0 X
Measurement of Location in Width

AN O o ]
Direction
Effect of Defect Shape 0 O o
Effect of Bead Shape 0 o 0
Function of Cupling Check o 0 0
Restriction by Environment u] 0 O
Inspection Speed o m] 0
Weight of Equipment o 0 o
Preserve of Data o 5] 0
Suitability of Thick Plate o ] ]
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