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Typical Properties on SBHS 500 Produced by Nippon Steel & Sumitomo Metal Corporation
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Abstract

Nippon Steel & Sumitomo Metal Corporation has been leading the way in the ground design,
standardization and realization for SBHS. NSSMC supplied around 22 000 tons of SBHS for the
advanced steel bridges in Japan. This paper presents their superior performance along with recent

activities on the application.
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Progress in standardization and practical use of SBHS
Year Events
19942000 Basic concept of High Performance Steel for Japanese steel bridges was established by an industry-government-academia bridge
research group.
2003 BHS 500 and 700 was proposed based on the established concept.
2004 BHS 500 and 700 were incorporated to NETIS (New Technology Information System).
2005 The Japan Iron and Steel Federation standardized BHS 500, 500W and 700W.
2006 First use of BHS 500 in Japan. NSSMC supplied 1200 tons of BHS 500 for Rinkai Chuo bridge on Tokyo Port Seaside Road.
2007 Second use of BHS 500. NSSMC supplied 15000 tons of BHS 500 for Tokyo Gate Bridge on Tokyo Port Seaside Road.
2008 BHS 500 and 700 were standardized in JIS G 3140 as SBHS was newly employed as designation along with substituteto express
High yield strength steel plates for bridges.
Tokyo Metropolitan Government Bureau of Construction approved SBHS for standard material for civil works.”
2009 Railway Technical Research Institute included SBHS in the Design Standards for Railway Structures and Commentary (Steel and
Composite Structures).?
Japan Society of Civil Engineers published design and fabrication guide for SBHS 500 (W) and SBHS 700 (W) steel bridges.”
2011 SBHS 400 and 400W were added to JIS G 3140.
2014 Specification for Highway Bridges introduced SBHS as a new material in Part II Steel Bridges.”
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Parameter Transverse Charpy S . f'&*t% f Ch bsorbed ¢ ; d
Thickness crack Yield impact test pec.l Ication o arpy absorbed energy lor strong co
o bending plates
Designation t measurement,| strength | Test |Absorbed
(mm) Py (N/mm?)| temp. | energy . Charpy
Bending
(%) °C) J) . . . Test temp. | absorbed L
Designation radius/ Test direction
SBHS400 . (°C) energy
6=t=100 =022 =400 0 =100 thickness
SBHS400W ]
SBHS500 SBHS400 =7 0 =150
6=t=100| =0.20 =500 =5 =100 N
SBHS500W SBHS400W =5 0 =200 |Longitudinal
SBHS700 | 6=t =50 =0.30 SBHS500 =7 =5 =150 or transverse
=700 —40 =100
SBHS700W | 50<t=75 =032 SBHS500W =5 -5 =200
F4 FAHFELD SBHS »{EHSN/ER
Bridges constructed by use of NSSMC’s SBHS
Year Bridge name Structure Client Steel grade,
Thickness, max.
Rinkai Chuo bridge, . . BHS 500
1 2006 Tokyo Port Seaside Road Box Girder Tokyo Metropolitan Gov. 50 mm
) 2006-2009 Tokyo Gate Bridge Truss - Box hybrid, Ministry of Land, Infrastructure, BHS 500
Tokyo Port Seaside Road Box Girder Transport and Tourism 50 mm
3 2009 Nagata bridge Space Truss Tokyo Metropolitan Gov. Sg? ifl?o
4 2009 Inba-shosuiro bridge Box Girder Chiba Pref. SBHS 300
59 mm
Makogo bridge . . SBHS 500
5 2011 (Shin-Ttsuke bridge) Box Girder Tokyo Metropolitan Gov. 50 mm
6 2011 Shin-Miyagawa bridge Truss Mie Pref. SBHS400W
22 mm
7 2012 Inba-shosuiro bridge Box Girder Chiba Pref. SBHS 500
55 mm
Otagawa-ohashi bridge . . . SBHS 500
8 2012 (Otagawa-hosuiro bridge) Arch Hiroshima City 67 mm
Takatsuki JCT bridge, . . . SBHS 500
9 2012 Shin-Meishin Expressway Bridge Pier West Nippon Expressway Co. Ltd 57 mm
Asakegawa bridge, . SBHS 500
10 2012 Shin-Meishin Expressway Arch Central Nippon Expressway Co. Ltd 36 mm
Tsukiji-ohashi bridge . SBHS 500
11 2012 (Sumidagawa bridge) Arch Tokyo Metropolitan Gov. 30 mm
12 2014 Nutanohara bridge Rigid Frame Totsugawa Village SB;SHSI(I)I?W

— 115 —

ooOH % & B

o 5540075 (2014)



HBHMES () ORRASRR=RIER SBHS 500

RO6BLUE1Y, 29 IIRTHRIZEE L7-mBE RS &
WHIE U AMER STV 5,

BB E O A 2 TR — 7)) v U T,
BHS 500 D E RS 2 G200 L72ikET 2 3 47200, RALIREE
EHEO—ETH B M EIRPUREGEETHE -LRFD” 235/
ENTz 0, ZORERE, EHED 50%12 BHS500 23# ] S,

£5 BHS500 D1tZHEAH (mass%) ®
Example of chemical compositions (mass%) of BHS 500

C | Si [Mn] P S N | P,
Specification | =0.11 | =0.55| =2.00[=0.020| =0.006| =0.006 | <0.20
Ladle analysis 0.09 | 0.30 | 1.58 | 0.011 | 0.003 | 0.0030 | 0.19
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Yield strength and transverse Charpy absorbed energy at
—5°C of BHS steels

Yield Transverse Charpy impact test
strength Test temp. Absorbed energy
(N/mm?) (°C) @
Specification =500 =5 =100
Actual value
574 -5 262
(ave.)
600 Ave =574(N/mm?)
N=1467
500 .
400
>
2
@ 300
=]
g
£ 200
100 |
0
O 9 9 9 o 9o 9
©® & ¥ ® 8§ © O
4 ©® 1 1B © © ~
Yield stress (N/mm?2)
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Typical yield strength of BHS
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Charpy absorbed energy (J)

M2 SrlE—RRIRILT—DEEY
Typical Charpy absorbed energy of BHS
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Charpy absorbed energy after strain aging (250°C X 1Hr)

Thickness Pre-strain Charpy impact test at —5°C
(mm) (%) Direction vE (J)
0 255
67 Transverse
10 185

#F8 SBHS500 DA AFE#EEEM CMTFHE
Welding conditions for large heat input SAW and joint section

Heat input 11 kJ/mm
Electrode Y-DM (Diameter: 4.8 mm)
Flux NF-320M
8
BP * N
X
|34
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Groove preparation o7
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Macroetch cross-section
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Charpy absorbed energy at large heat input SAW joint
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Tsukiji-ohashi bridge applied over 50mm thickness
SBHS 500 around panel point sectios
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Weight portion of over 50mm thickness SBHS 500 used

for Asake and Tsukiji-ohashi bridge
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Yield strength of SBHS 500 shipped for Tsukiji-ohashi bridge
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