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Abstract

Since the first domestic construction of steel structures in the 19th century, Japan has applied
various types of steel materials and members into infrastructures. Nowadays, Japan becomes one
of the most advanced countries as for construction development of steel structures. This development
is due to the spiral up evolutions between the research on steel materials and the construction of
steel structures. This paper describes the history of innovation of high strength steel and seismic
durability. In addition with the potential of steel material development, the future advance of steel
structures is addressed.
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Construction of Yawata Steel Making Works (1900)

B cwa————

BEE2 O-—JViEHITH (1909 F5e6, 1983 FLBFEE)2
Roll lathe-turning factory (constructed in 1909)
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Design drawing of roll lathe-turning factory
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Akashi Kaikyo Bridge
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Tatara Ohhashi Bridge
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Minato Ohhashi Brige

(a) Panoramic view

(b) Welded panel point

EHO ®ERS/—rTUuY
Tokyo Gate Bridge
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Major characteristics of steel materials developed in Japan

Characteristics Strength versatility

Function versatility Section versatility

* Extra high strength (1800N/mm? class
cable wire and 1400 N/mm? bolt)

* Hihg strength (plates with tensile
strengths of 600 to 1000 N/mm?)

* Low strength (plate with yield
strengths of 100 to 225 N/mm?)

Material features

* High weldability

* Low yield-to-tensile strength ratio
(low yield ratio)

« High fracture toughness

* Narrow yield strength range

» High geometrical accuracy

* Thick plates and sections
* Lage sections

» Advanced metallurgy (microstructure

Production technologies control and strength ening technologies)

* Thermo mechanical control process (TMCP)

» Advanced smelting and refining technology

* Advanced rolling technology
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Comparison of high performance steels for bridges
Yield strength Tensile strength Charpy impact test
Country Specification Minimum Minimum Maximum Minimum Temperature Specimen
(N/mm?) (N/mm?) (N/mm?) (N/mm?) (°C) direction
Japan JIS G 3140 SBHS500 500 570 720 100 -5 Transverse
USA ASTM A709 HPS485W 485 585 760 34 -23 Longitudinal
Republic of Korea KS D3868 HSB500 450 600 N.A. 47 -5 Longitudinal
ooOH % & #4035 (2015 —8—
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Collapse mechanisms and their deformation capacity

+:3 FBEOMWEFRETEEICH 2 TEEDESE
Comparison of steel specifications for seismic design

. Yield strength . . Charpy impact test
. Specification and — - Maximum yield
Country or region . . Minimum Maximum . Charpy energy Temperature
designation ratio
(N/mm?) (N/mm?) (U] °C)
Japan JIS G 3136 SN490B 325 445 0.8 27 0
USA ASTM A992 345 450 0.85 277 217
Europe EN-10025 S355JR 355 N.A. 0.91" 27 20
Note: *1 Maximum yield-to-tensile strength ration is required not in the EN-10025 but in Eurocode 3
*2  Supplemental requirements
—9- oH 8 & oW E403% (2015
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Chronological change in sulfur content
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oH g o & # #4035 (2015)

THDHY, % ED 5L SMMEHZ 200 ~4000N/mm’
EVIIRER D, MOFM &I LT, R FRAHE & 2k
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Tensile Strength (MPa)
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10
Note) ® show approximate theoretical strength calculated as G/7.5, where G is shear modulus
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Comparison of tensile strength of various industrial materials
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14 $EMIC BT BI57 - UT HABERO LS
Comparison of stress-strain relationships
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