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Cold Roll-formed Square Hollow Section Column JBCR295
and Reduction of Fireproof-Covering
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Abstract:

Cold roll-formed square hollow section is one of major components for columns of medium and low storied steel
buildings. JFE Steel developed cold roll-formed square hollow section for steel structures, JBCR295, with 28 mm in
thickness and obtained certification by the minister of Land, Infrastructure, Transport and Tourism. JFE Steel has
been developing both new products and new utilization method for thick square hollow sections, and successfully

developed reduced fire-covering thickness for this product by over 40 percent. This paper introduces structural

performance of JBCR295 and a new fire-covering system with reduced thickness.
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Table 1 Size of JBCR295
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Table 2 Specification of chemical compositions (mass%)

Section size C (%) Si (%) Mn (%) P (%) S (%) N (%) Ceq (%) Pem (%)
[1550%28 0.16 0.03 0.35 0.004 0.001 0.005 0.22 0.18
=0.20 =0.35 =1.40 =0.030 =<0.015 <0.006" =0.36 =0.26

Ceq: C+Mn/6+Si/24 + Ni/40 + Cr/5 + Mo/4 + V/14 Pem: C+ Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15 + V/10 + 5B
AN #BEELT S ICEEZRIML, 7Y —7% N $%0.006% LLF TH UL N I 0.000% F TR e
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Table 3 Specification of mechanical properties of mother plate

Section size YP (N/mm®) TS (N/mm’) YR (%) El (%) +Eo (J)
[1550 % 28 339 432 78 32 253
= =
295-445 400-550 <90 = &” ((2225<<tt 32258)) >27

YP: Yield point YR: Yield ratio

"JIS No.5

TS: Tensile strength
"JIS No.1A
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El: Elongation

+Eo: Charpy absorbed energy at 0°C
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Fig.1 Charpy impact test position at weld joint
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Table 4 Charpy impact test result at 0°C

P Absorbed energy (J) Brittle fracture rate (%)
art
BOND HAZ BOND HAZ
Plate 164 223 20 0
Corner 183 220 17 0
Loading machine
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Fig. 2 Setup of 3-point bending test
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Fig.3 Relationship between moment and deformation angle
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Fig.5 Prediction of collapse temperature from high
temperature tensile test
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Table 5 Result of fire resistance test under load

Continuous heating |  2-hour heating

Time | Avg | Max | Time | Avg | Max

(min) | (C) | (C) |(min)| (C) | (C)

60 | 189 | 216 60 | 180 | 193
(Stgl Temperature 4501 463 | 489 | 120 | 464 | 494

146 | 574 | 605 | 140 | 487 | 515
ﬁ?ﬁiﬁi&ﬁ’?ﬁfm) 147 (céfa%:jd) 300 0.10
ﬁ?ﬁiﬂi&iﬂw 146 | KIL30 h e 1 004
(mm/min) (collapsed)
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Fig. 6 The specification example of sprayed mineral wool
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Fig. 7 The specification example of calcium silicate plate
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Table 6 Certification number of fire proof structure

Covering material Type

Certification number

R60 R120

Fire-resistant column

FP0O60CN-0582-1 FP120CN-0586-1

Sprayed mineral wool Synthetic Type-H

FP0O60CN-0612-1 FP120CN-0611-1

Synthetic Type-V

FPO60CN-0649-1 FP120CN-0650-1

Fire-resistant column

FP120CN-0668-1

Calcium silicate plate Synthetic Type-H

FP120CN-0673-1

Synthetic Type-V

FP120CN-0688-1

x7 EREHH
Table 7 Scope of application

Specification Steel type
JFE Column-BCR
R 60 []-200 x 200 x 12~[]-550 X 550 x 28 J}?;CCI[{{229955
R120 [1-250 x 250 x 16~[]-550 X 550 X 28
JFE Kaku-hot™
R 60 []-200 %200 x 13~[]-250 x 250 x 33
[]-300 x 300 x 19~25 BSH325
R120 [1-250 x 250 x 19~[]-250 x 250 X 33
[-300 x 300 x 19~25
™
Welding tetrahedral box column HBLTM325
. HBL 7355
(High strength steel plate) HBL™385
R 60 []-350 %350 x 16~ HBL™440/
R120 []-350 X 350 X 19~ SA440
BCP235
JFE Column-BCP Ry
R 60 []-350%350x 16~ G385/G385T
R120 [-350 X 350 X 19~ G440/
PBCP440
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