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2.2 Circular Steel Tube “P-385”

P-385 is a circular steel tube which was approved 
by the Minister of Land, Infrastructure and Transport 
in Aug. 2003 and can be manufactured by either of 
two pipemaking processes, the UOE process and press-
bending. Because it is a circular tube (i.e., produced 
by bending plate), its yield strength (YS) range, tensile 
strength (TS) range, and YR provisions conform to the 
STKN standard in Japanese Industrial Standards (JIS), 
but all other material properties conform to HBL385. 

2.3 Square Steel Tube “P Column G385”

P Column G385 is a cold press-formed square steel 
tube of the 550 N/mm2 
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column corner was 654 N/mm2, YGW21 (JIS Z 3312) 
was used as the welding consumable for welding with 
the diaphragm.

(2) Experimental Results
Figure 4 shows the hysteresis loop of specimen 

No. 3 as a typical example. The specimen withstood 
deformation up to 6δp, and the hysteresis loop also 
displayed a stable spindle shape. Photo 1 shows the 
weld in the area of the diaphragm after completion 
of the test. With specimen No. 3, which was welded 
by the NBFW method, the fracture line ran from the 
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and columns in the lower 10 stories are replaced. Next, 
Fig. 8 shows a comparison of the damper contribution 
ratio in fi rst stage and second stage design. In the mid-
to-upper stories, where the story drift criteria become 
severe, the damper contribution ratio decreases remark-
ably in the structures in which the beams are replaced, 
i.e., in Cases 1 and 3. Moreover, in Cases 1 and 3, even 
if the damper capacity is increased in order to guarantee 
the design criteria, it is diffi cult to reduce deformation 
because the stiffness of the frame itself is reduced.

Thus, in the case of this building, replacement of 
the beams in all stories results in a dramatic reduction 
in stiffness, making it diffi cult to guarantee the design 
criteria. In Case 2, in which the columns are replaced, 
criteria can be amply secured and there are no prob-
lems for practical use. Replacement of the beams in the 
lower 10 stories in Case 4 has a similar effect. Based 

on the results of this study, it is possible to reduce 
the weight of steel used by replacing 490 N/mm2 col-
umns with HBL385, and there are no problems from 
the viewpoint of design criteria. Furthermore, when 
replacement is limited to the lower stories, application 
of HBL385 to the beams is also suffi ciently possible. 
Although the design trial in this work assumed a change 
from 490 N/mm2 steel, if the design is prepared using 
HBL385 from the beginning, a further expansion in the 
applicable range would appear to be possible.

4. Conclusion

JFE Steel developed the 385 Series as a new line 
of 550 N/mm2 class high-strength steels with excellent 
weldability for building frames. Commercialization of 
member sections mainly for building frames has been 
completed with plates, circular tubes, and square tubes, 
and high performance as products for building frames 
has been confi rmed. A design trial showed that it is pos-


