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Abstract

The construction industry isthe largest user for the Japanese steel industry. In this paper, the envi-
ronmental performance will be needed in the construction industry in the near future, the industry’s
considerations on eco-friendly steel productsfor the construction industry are outlined.
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Steel Storage
1.26 billion tons

Source: The Japan Iron and Steel Federation
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Iron and steel recycling loop in Japan (Fy 2003)2
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Water-permeable steel sheet pile
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Slit dam A type (permeable-type steel dams)
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Outline of sample bridge (PC pre-tension T-girder bridge)
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«Boundary conditions A»

= «Boundary conditions B» 1 =

Raw material extraction/ .
transport .
Recovery/ .

Blast fumace Primary treatment .

Pig iron Scrap

y

h 4
Basic-oxygen furnace

Electric arc furnace

Crude steel Crude steel

Continuous casting Continuous casting

Semi-finished
product
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product

Steel products using
basic-oxygen furnace steel

Steel product using
electric arc furnace steel
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End product
(Automobile, structural member, etc.)

X5 $%nyO—XK—7-7O+2
System flow in the closed loop recycling of steel products

End product
(Structural member, etc.)

v

# |
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Comparison type of trial calculation

Bridge Type 3Cases

Foundation Type 3Cases

Unit COz emission(Steel) 3Cases

Conventional Steel plate girder bridge
+ L=3@27m=81m
« 1 abutment ,3piers

+ Paint (once per 15years)

Cast in place concrete
+ Construction sludge

+ After service life, remnant

in grand

JSCE
2 types unit as BOF and EF

Recycle credit is calculated

PC pre-tension T-girder bridge
» L=2@20m+2@20.5m=81m
+ 1 abutment ,4piers

« No maintenance

SCH+PHC pile
+ Construction sludge

+ After service life, remnant

in grand

LCA Project
10types unit for steel products

Recycle credit is calculated

Minimized girder bridge
+ L=3@27m=81m
« 1 abutment ,3piers

* Weathering Steel (No maintenance)

Screwing-in steel pipe piling
+ No soil excavation

« After service life, steel pipes are
drawn

MSR Method
Itype unit

Recycle credit is not calculated

o %3875 (2007)
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1 2 3 4 5 6 7 8 9 10
Number of recycling
6 MSRIEIC & % CO,HEHRBEA D FFHG]
Assessment example of the unit CO, emission calculated by MSR
method'"

R2 SEMODCOBEHIFREAL

The unit CO, emission of steel products

Type Steel products Unit CO, emission
(ke-C/t)
Japan Society of | BF 411.0
Civil Engineers'” | EF steel bars and sections 128.0
LCA Project” Sections 182.2
Plate 376.4
Bars 117.5
Pipe 405.0
Hot rolled coil 359.7
Cold rolled coil 390.6
Hot metal 242.0
MSR Method' Steel products all 231.4

[ Steel ] Foundations etc.

»| Remnant in grand

Steel Structure Demolition Recycling Products
Ore mining
Steel production 91%
Transport
Fabrication Recycle Credit
Construction Recycling
Services

Final Disposal

[ Concrete ] Foundations etc.

»| Remnant in grand

RC Structure Demolition Recycling Products
Resources \\ Domolioned Recycle Credit
Cement production Break up 98% emolishe: -
Transport concrete Aggregate
Fabrication l
Construction Recycling Fine powder |—( Cement )
Services

Final Disposal
M7 FAT7HA7TA-EYY A 7LRE

Life-cycle flow and recycle credit
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(b)The case of LCA Project
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(c)The case of MSR Method
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Results of calculation of CO, emission
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b) 7=—X%5|
The Case of Life-cycle Stages

(a) TERX5H
The Case of Structure Unit
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Composition of CO, emission (minimized girder bridge+NS ECO-Pile, the case of LCA project)
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In-situ enclosure

Impermeable layer
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The series of steel hydraulic barriers made by Nippon Steel Corp.

Method | Steel liner Steel sheet | Steel sheet NS-BOX
sheet pile pipe pile
- Economy *Popular - Popular *High rigidity
Good |, High speed -High rigidity | -2barriers
point | construction -Scawall oSl

Shape

Asphalt

Joint Mortar Water swelling Mortar . -
5 mpermeable
Filler Gkl L AL filler materials
Installation
Depth 30m 30m 60m 35m
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The cutoff performance of steel sheet pipe pile joint filled with asphalt
compound
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Steel sheet pile joint with water swelling filler material
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Steel sheet pipe pile joint with leakage prevention rubber sheet
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Steel sheet pipe pile joint filled with asphalt compound
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Steel hydraulic barriers using NS-BOX
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Steel hydraulic barriers using NS-BOX
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Steel liner sheet with water cut-off joint
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Steel liner sheet with water cut-off joint
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