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Application of “Ferroform™"” to Concrete Pavement
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Abstract:

Steel slag hydrated matrix “Ferroform™” is an environment-friendly material that consist of steelmaking slag as
aggregate and ground granulated blast furnace slag as a main binder. Ferroform has the same strength and durability

as concrete. It can be used as a substitute for cast-in-place concrete. This paper describes the application of Ferroform

to RCCP (Roller Compacted Concrete Pavement), plain concrete pavement and concrete pavement with sea water.
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Table 1 Pavement specification (RCCP)

Design flexural strength Ow=4.9 N/mm’

Our= (Cok + ) X p = 6.2 N/mm”

Proportioning strength 6,=08N /mmz, p=1.09

Target strength to open traffic| o=0u:X70% = 4.4 N/mm’

Slump 0cm
Degree of compaction =96%
Pavement thickness t=25cm
Joint spacing =5m
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Fig. 1 Flexural strength at different ages
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Table 2 Comparison between Ferroform™ and concrete

. Unit weight (kg/m®)
Type %Zglm%{;lg:nsize th;:r(;}?)inder Water Binder ;fgel making Aggregate: Admixture Sl(lj:nnlll))
NP | GGBFS | Fine | Coarse | Fine | Coarse
Concrete 25 36 100 | 280 - - - 876 | 1265 0.56
Ferroform 25 27 89 | 110 219 1195 | 1223 - - 1.64

GGBFS: Ground granulated blast furnace slag

JFE %R No. 40 (2017 4 8 F)

NP: Normal portland cement
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Photo 2 Laying Ferroform™ with asphalt finisher
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Photo 3 Roller compaction
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Table 3 Pavement specification (Plain concrete pavement)
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Table 4 Mixture proportion of Ferroform™
Unit weight (kg/m’)
Maximum aggregate | Water-binder ratio Binder Aggregate: Slump flow
Size (mm) (o) Water Steel making slag Admixture (cm)
NP | GGBFS Fine Coarse
25 28.9 200 200 894 978 2.07 4010

GGBFS: Ground granulated blast furnace slag

NP: Normal portland cement
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Photo 5 Placing Ferroform™ by pumping
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Table 5 Mix proportions of laboratory test

. Unit weight (kg/m’)
Type aglgri);?:: ;Iilze Wate}‘-bi()nder Binder Aggregate: Admixture Slump flow
(mm) ratio (%) Water Steel making slag (cm)
NP | GGBFS | Fine | Coarse | SP | AN
1 25 31.6 Fresh water | 180 | 207 363 1347 735 597 | - 5010
2 25 31.6 Sea water 180 | 207 363 1347 735 6.84 | — 50£10
3 25 31.6 Sea water 180 | 207 363 1347 735 6.84 | 13 50+10

GGBFS: Ground granulated blast furnace slag
AN: Special admixture for sea water mixing

SP: Super plasticizer

JFE %R No. 40 (2017 4 8 F)

NP: Normal portland cement
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