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Abstract:

Iron and steelmaking slag is a by-product of an iron and steelmaking process. Slag has been widely used for cement, road

construction and concrete aggregate. JFE Steel Group has been promoting new effective use of slag and gets ahead of other

companies. This paper introduces an environment-conscious block (Ferroform) which excludes natural aggregate, a sand

capping material and a large carbonic solid (Marine Blocks) to improve the environment of sea area and a water-retaining

material for pavement to reduce urban heat island phenomena.
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Fig.1 Comparison between normal-weight concrete and
Ferroform
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Fig.2 Relation between compressive strength and curing
period

Table 1 Comparison of mechanical properties between
Ferroform and normal-weight concrete

Item Ferroform Normal-weight
concrete
Modulus of elasticity* (N/mm?) 21 500 26 100
Tensile strength* (N/mm?) 2.14 2.22
Flexural strength* (N/mm?) 3.89 4.05
Abrasive coefficient* (cm’/cm?) 0.043 0.095
Density (kg/m®) | 2 400-2 600 2 300
Median pore size (um) 0.02 0.09

* Compressive strength: 30 N/mm?

—9— Normal-weight concrete
(OPC, WC = 66%)

-1 Ferroform (without fly ash)
—&A— Ferroform (with fly ash)
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Fig.3 Change in seawater pH observed after immersion of the
test blocks in the laboratory
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Fig.4 Change in biomass of biofouling organisms on the
Ferroform block and normal-weight concrete block
when exposed to the sea
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(a) Installation of cover blocks (b) After completion

Photo 1 Execution of port and harbor construction using
artificial stones and cover blocks

- Sampling area: 50 x 50 cm
~ %g Depth of water: Av. 2.5m |~
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I
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Photo 2 Adhered seaweeds on coverblock made from
Ferroform at 1.5 years after completion
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Fig.5 Change of HS in seawaters
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Photo 3 Microstructure of “Marine Block”

“Marine block”
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and portland cement concrete block in ocean at
Jyogashima, Kanagawa Pref.
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Fig.6 Scheme of coastal environment restoration model by
using steelmaking slag
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Fig.7 Observational results of benthonic organisms
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Fig.8 Cross sectional pattern diagram of partially slurry filled
asphalt-slag complexed pavement
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Photo 5 Asphalt-slag complexed pavement
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