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Abstract:
Recently, heavy thick plates of high strength steel 

have been applied to the columns of high-rise buildings 
in Japan. The maximum thickness of the plates reaches 
100 mm and the application of SA440 steel, having yield 
strength of 590 N/mm2, has now become common. In 
addition, unprecedent high welding performance, such 
as higher than 70 J CV at 0°C for the welded metal, is 
now required to fabricate these plates. The authors have 
developed a new welding system to combine the narrow 
gap welding process with high speed rotating arc (Pat-
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skin plates on the four outer sides and diaphragms as 
inner stiffener plates. The corner joints of the skin plates 
are welded by submerged arc welding (SAW), and the 
joints between the skin plates and the diaphragms are 
welded by electroslag welding (ESW). The specifica-
tion requires full penetration. In skin plates for high-rise 
buildings, use of high strength, heavy thick plates with 
a maximum thickness of 100 mm and tensile strength of 
590 N/mm2 class has become common. Unprecedented 
high welding performance is also required, as exempli-
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4.1	 Groove Shape and Welding Methods 
Applied

The standard groove shape for box corner joints is 
shown in Fig. 3. From the root of the groove to a groove 
depth of approximately 30 
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material: TMCP355C), C (thickness: 52 mm, material: 
TMCP385C), etc.

7.	 Conclusion

The application of a new welding procedure (high 
speed rotating arc + submerged arc welding) for corner 
joints, responding to the use of heavy thick plates and 
high strength, high quality steel plates in box columns 
for building structures, was introduced.

In the future, the authors intend to expand the range 
of applicable shapes and joints with this welding pro-
cedure as a welding technology responding to higher 
strength and higher quality requirements.
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