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Abstract:
Since the initial approval for “HBLTM385,” 

550 N/mm2 class steel plate for building structure by the 
Minister of Land, Infrastructure, Transport and Tourism 
in 2002, JFE Steel has developed 550 N/mm2 class 
building materials and products, such as circular steel 
tube and cold-press-formed square steel tube, as a pio-
neer in the industry. This paper explains the outline of 
“HBL TM385 series” including its excellent mechanical 
properties as a building material and economic advan-
tadge, and provides some Þ ndings about its structural 
design and Þ re-resistant design.

1. Introduction

JFE Steel’s HBLTM385 Series1–4) realize a low yield 
ratio and high toughness, while also being a high 
strength steel with tensile strength of 550 N/mm2 or 
which is possible because of the high strength of this 
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shown in Table 1 and Table 2, respectively.
As mentioned above, while the products in the 

HBLTM385 Series are high-strength steels with tensile 
strength of 550 N/mm2 or higher, excellent weldability 
is also secured by providing a carbon equivalent, Ceq, 
and weld crack sensitivity composition, PCM, equal to or 
lower than those of the 490 N/mm2 class steel SN490. In 
circular steel tubes (P-385) and cold-press-formed 
square steel tubes (G385, G385T), securing the tough-
ness of the heat affected zone (HAZ) is also considered 
by providing the metal active gas welding (MAG weld-
ing) HAZ toughness index fHAZ

11). At the same time, in 
these steel tubes, consideration is also given to preven-
tion of strain age hardening due to cold working of the 
base metal by specifying total nitrogen N* of 0.006% or 
less. Moreover, from the viewpoint of seismic safety, 

HBLTM385 plates satisfy both a low yield ratio (80% or 
less) and high Charpy absorbed energy (70 J or higher at 
0°C), and other HBLTM385 Series products also possess 
mechanical properties conforming to those of plates.

HBLTM385 plates, circular steel tubes, and cold-
press-formed square steel tubes are each available in the 
B type, assuming application to principal building mem-
bers or welded members, and the C type, which assumes 
application to members in which thickness direction 
properties are also required. The C type equivalent of 
G385T is called G385-Z25. With both the C type and 
G385-Z25, a reduction of area (RA) provision is added 
in thickness direction properties tests.

Among HBLTM385 plates, HBLTM385-E is available 
as a speciÞ cation supporting large heat input welding, 
mainly for welded square box-section columns2).

 Table 1 Chemical compositions of HBLTM385 Series 
(mass%)

Products Designation
Thickness

(mm)
Chemical compositions

C Si Mn P S N* Ceq PCM fHAZ

Plates

HBL385B-L 12 t 19

0.20 0.55 1.60

0.030 0.015

—

0.44 0.29

—
HBL385B

19 t 50 0.40 0.26

50<t 100 0.42 0.27

HBL385C
19 t 50

0.020 0.008
0.40 0.26

50<t 100 0.42 0.27

Cirular
tubes

P-385B
19 t 50

0.20 0.55 1.60

0.030 0.015

0.006

0.40 0.26

0.58
50<t 100 0.42 0.27

P-385C
19 t 50

0.020 0.008
0.40 0.26

50<t 100 0.42 0.27

Square
tubes

G385B

19 t 50

0.20 0.55 1.60
0.030 0.015

0.006 0.40 0.26 0.58
G385C 0.020 0.008

G385T
0.20 0.55 1.60 0.020 0.005 0.006 0.40 0.26 0.52

G385T-Z25

N*
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are distributed in the same range as those of CFT col-
umns using conventional 400 and 590 N/mm2 class 
steels, showing that the G385 CFT columns have struc-
tural performance on the same level as CFT columns of 
those steels.

4. Fire Resistance Performance

In the revision of Japan’s Building Standards Act in 
June 2000, the concept of “performance-based design” 
was also incorporated in Þ re resistance design. As a 
result of this, it is now possible to adopt various materi-
als and structural work methods in Þ re resistance design 
by satisfying performance requirements25).

This chapter introduces the results10) of an elevated 
temperature tensile test of HBLTM385, which form the 
basic data for resistance performance evaluations.

The elevated temperature tensile test was performed 
based on JIS G 0567 “Method of elevated temperature 
tensile test for steels and heat-resisting alloys” with 
II-10 type test pieces (JIS: Japanese Industrial Stan-
dards). The steel used was the same grade HBLTM385 
(speciÞ ed design strength F = 385 N/mm2) in all cases. 
One charge each was performed with the plate thick-
nesses of 60 mm, 50 mm, and 45 mm, and two charges 
were performed with the thickness of 19 mm, for a total 
of Þ ve charges.

The test results (average of two test specimens) are 
shown in Fig. 8
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