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Progress of Welding Technology in Bridge Construction
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This paper is a review of the progress of welding technology in bridge construction with its historical background after the
1970’. The recent history of bridge construction could be regarded as consisting of 3 periods. The “Large scale bridge
construction period,” the “Rational bridge construction period,” and the “Full scale infrastructural maintenance period.” During
the 1st period, highly reliable and efficient arc welding methods contributed to large scale bridge construction. In the 2nd period,
the welding process for thick, heavy high strength steel plates had been developed. From the beginning of the 3rd period to

present, much original research and development has been executed for technical proposals by fabricators.
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Fig.1 “Akashi-Kaikyo Ohashi Bridge”
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Fig. 3 Test specimen of multilayer weld cracking *’
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Fig. 2 Steels used in “Akashi-Kaikyo Ohashi Bridge”
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Fig. 4 Preheating temperature for preventing multilayer weld cracking in
corner welds and butt weld joints *’
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Fig.5 Schematic diagram of bridge with few main girders
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Fig. 6 Profile of narrow gap welding ( unit : mm )
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Fig. 7 Erection of bridge having box-shaped cross section with few main
girders
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Fig. 8 Constraining degree of welding joint in bridge having box-shaped
cross section with few main girders ¢’
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Fig. 9 Laser and arc hybrid welding torch

----1JSSC D %% A
—— 1 JSSC D %Ak TR
—-—1JSSC E % ¥l
—— 1 JSSC E % at il

— =24 (V)
1000

OLP>ono
wwﬁqw
NN N NN
wm AW N -

100 -

I5/JHRIE Ao (MPa)

216 MPa
(N=2x105 TR )

1 1
10 10° 106 107 10
el L2 (ml)

(7)  JSSC * &k« — et FIHE A H AN R 1 200 57 S E S5 ik
5810 R A IR AL S A AT S R O U

Fig. 10 Fatigue strength improvement in non-load bearing fillet welded
joint
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Fig. 12 Current state of aging bridges
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Fig. 13 Conceptual diagram of fatigue crack repairing by using laser
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