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Technological Development of Steel Structures through Construction of Steel-making Plants
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Abstract

Japan has become one of the advanced countries on steel structures, whose history has virtually
started from the nation’s first integrated steel making plant called the Imperial Yawata Steel Works
in 1901. What made this possible was due partly to challenging developments by engineers in steel
making companies through applications to various their own civil engineering plants. In this paper,
the development history of steel structures technology through the construction of steel making
plants was outlined with several examples, and then its future prospects were suggested.
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Timeline of various events, changes of codes and standards, and major steel materials and products

Before 1960s 1970s

1980s 1990s 2000s 2010s

1960 {o]1]2[3]4]s]6|7]8[9]0]1]2]3]4]s]6]7]8]o

o[1]2[3]4]s]6|7]8]9[o[1]2]3]4]5]6]7]8]o]0]1]2]3]4]5]6] 7[8]9]0[1]2]3]4]5

‘W National Development Plan

Events such as

national plans
and disasters Niigata Quake ¥ ¥ Tokachi-oki Quake |

V¥'59 Ise-bay Typhoon

‘W The 3rd Dev. Plan (Energy)
'¥New Dev. Plan (Exp. way & railroad)

'WMiyagiken-oki Quake

‘W The 5th Dev. Plan (Self-reliance community)
W The 4th Dev. Plan (Multipolar land formation) |

Great Hanshin Quake ¥ | Great East Japan Quake ¥

'WHokkaido Nanseioki Quake ~ Hiroshima Landslide W

Noise Regulation Act'W
Laws, codes
and guidelines

‘W Vibration Regulation Act
VW Revised Building Standards Law (New seismic design) |

WRevised Bridge Specifications (New seismic design)

Passive Control Design Guidelines for Buildings ¥

V¥'31 Steel sheet pile
¥ Steel pipe pile
‘¥ Weathering steel (COR-TEN)

Major steel |
products for

| '¥'59 Hot-rolled H-shaped beam |
1 1

Drilling & pressing pile driving (TN) ¥

Soil cement mixed pile driving (Gantetsu) W

construction | ¥'55 Light-gauge hot-rolled shape | WRoll-formed box column SN steel (Seismic resistant) ¥ WBolted frame system (Hyper frame system)
| Fire resistant steel ¥ |

Low yield strength (LY) steel, New hot-rolled beam (Hyper beam), Low YR 600MP class steel ¥

‘W Hat-shaped steel sheet pile
W Screw pile (NS ecopile)
High strength drilling & pressing pile driving (TN-X) ¥

| High performance steel for bridge (SBHS) ¥

‘¥ Super high-tension bolt (SHTB)
1000MPa class steel (HT880) ¥

W Buckling restrained brace (Unbonded brace system)
1 1
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{BA 20,000 =|I (mm)

X1 EE/\BREHRO—-IVEEITESE Y (a) A—IViedl T (1976 £#&52), (b)AIEX
Roll turning lathe factory in the Imperial Yawata Steel Works
(a) Roll turning lathe factory (taken in 1976), (b) Side view
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MONO-H structural system and its application to family housing for steel making company
(a) Detail of MONO-H structural system, (b) No. 9 Hanada family housing for steel making company
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Eoncrete (b) Horizontal deformation | Main work volume

Structure type and load point
ypP p CFT [|Steelframe| .. [Steel frame

structure structure

.........

e Steel | Steel
P - ee! ee.
38em | 5.0em 1 7060c | 1,096t

_______

w GL

i Concgete Concrete
i3.0cm | 168m Om?

(mm)

3 CFT#&EEZDHEM " (a)CFT#EEDHE, (b)CDQ &R E L -8k EE & DLEER
CFT structure and its features
(a) Outline of CFT structure, (b) Comparison with steel frames for CDQ equipment
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Underground
-m. ment I i e "
Factory-made steel eleme ! connection and insertion

S Filling with

& _concrete as required

Joint  / \
Steel plate / l:>
N

Steel element

Steel elements are jointed and filled with concrete
to form diaphragm wall of composite construction
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Outline of continuous steel underground wall and its application example
(a) Outline of continuous steel underground wall, (b) Installation of large scale steel panel
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Blind bolt

Split-tee High tension bolts
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Outline and application example of all-bolted frame system
(a) Outline of all-bolted frame system, (b) Application example to steel making plant
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Conventional Developed

foundation foundation system
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Comparison between developed one-pile/one-column foundation and conventional foundation systems
(a) Comparison of structural detail, (b) Comparison example of cost
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Strength evaluation of corroded member and damage evaluation of truss system
(a) Column buckling test of corroded member, (b) Damage evaluation based on high frequency vibration mode
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