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Abstract: The physical properties, chemical composition and mineral phases of different steel
slags were summarized. The factors that affect the volume stability and improvement measures were
analysed. The mix design method for steel slag asphalt mixtures was discussed. The road performance
(high temperature stability, low temperature crack resistance, moisture susceptibility, fatigue resistance,
volume stability, and skid resistance) and functional characteristics (conductivity and microwave
heating ability) of steel slag asphalt mixture were all investigated. The benefits of steel slag
asphalt mixtures in ecology, society and economy were studied, and the engineering applications
at home and abroad were introduced. Research result indicates that certain steel slag can be used
for asphalt mixtures, and the steel slag for asphalt mixtures should be the basic oxygen furnace
and electric arc furnace aged for more than half a year. The steel slag has excellent physical and
mechanical properties, whilst the chemical composition and mineral phase composition are
different for each slag type and affected by the steel making process. The lack of volume stability
of steel slag can be improved with a pre-treatment or aging treatment. The key points of mix
design of steel slag asphalt mixture include the mode and proportion of steel slag that can replace
traditional aggregates, the gradation correction of asphalt mixture, the determination of effective
relative density and the optimum asphalt-aggregate ratio. The pavement performances and
functional properties of steel slag asphalt mixtures are better than those of natural aggregate
asphalt mixtures. The use of steel slag asphalt mixture is of benefit to the environment and saves
cost. The research on the road performance of steel slag asphalt mixture is additional, but the
mechanism of action is relatively lacking. The key limiting factors such as the large density, poor
volume stability, and the increasing amount of asphalt mixture have not been fundamentally
resolved. In the future, the long-term performance and quality control system of steel slag
asphalt pavement should be researched, and the whole life cycle research should be carried out to
accelerate the application and promotion of steel slag asphalt pavement. 5 tabs, 11 figs, 101 refs.
Key words: pavement engineering; steel slag; asphalt mixture; characteristic parameter; mix
design; pavement performance; environmental benefit
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Fig. 1 Morphology features of BOF steel slag
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Tab.1 Performance indicators of BOF steel slag, EAF steel slag, limestone and basalt

Bt/ I/ KR/ FEWEE/ | UL | AR JK¥EH 0.075 BRI K | LB R/
ekt JUROIE TN b e
mm % % % B/ % | SR/% ITF&E/% R/% %
19.00~31. 50 3. 250 1. 20
BOF |13.20~19. 00 3. 250 1.90 12.1 13.2 |7.8~11.3] 5 58~67 2.8 1.1 5.76
4.75~13. 20 3.258 2.70
EAF 3.400~3.500| 1.80~2.10 |13.0~15.0| 8.0 <10.0 5 58~70 >1.0
4. 75~16. 00 2.726 0.63
A IRE 15.6 23.0 16.0 4 45 1.6 4,26
2.36~4.75 2.738 1.03
4.75~13. 20 2. 740 0. 30
E s 12.7 15. 8 16.0 4 56 1.6 0.24
2.36~4.75 2.711 0. 50
| >9.50 <12.0
o =2.900 <{3.00 <22.0 |<22.0t—— =5 =42 <1.8
RER| <9.50 <18.0
(A5 R B A2 B0 A AR O R B S A L T 1.3 FHRZEHE
DSTR (N OR N 7 TR B KR/ 1 el =1 I v W LB 2 NN ) 0 s AR 2 R 1 e T TR A A T R

SERANAR— a4 BiR fEEE (F-MgO) | i B F AL 45 (-Ca0) Kz RO AHZO
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Fig. 2 Morphology features of EAF steel slag
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Fig. 3 XRD analysis results of steel slag mineral phases
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Tab.2 Chemical compositions of BOF steel slag and EAF steel slag
/%
9 i Z:7% Sk
CaO SiO; Al O MgO Fe, O SO; MnO TiO; P05
[20] 46. 28 16.75 2.29 5.49 22.17 0.25 2.54
[21] 46. 95 10. 63 3. 64 4. 86 9.65 2.48 0.70 1. 85
BOF [22] 41. 26 14.76 4.78 4.95 2.53 2.11
[23] 42.77 19. 24 3.25 5.19 24.55 0. 30 1.77 0.61 1.41
[24] 45.17 18. 46 4.59 4. 67 15.57 0.75 3.03 2.44 1. 69
[25] 25.58 18.72 2.75 7.50 35.16 0. 30 1. 60
[26] 55. 20 10. 90 4. 00 3.06 16. 80 0.85 2.59
EAF [24].[27] 38. 86 17. 47 4.03 5.01 25.75 0. 48 5.01 2.11 1. 50
[28] 32.90 20. 30 12. 20 3. 00 22.30 0.42 5.10 0. 80 0. 50
[3].[29] 38. 86 17.47 4.03 5.01 25.75 0. 48 2.32 2.11 1.50
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Fig. 4 SEM results of steel slag
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Fig. 5 Mix design process of steel slag asphalt mixture
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Tab.3 High temperature stabilities
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Fig. 8 Low temperature crack resistances of asphalt mixtures
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Fig. 9 Volume expansion ratios of different grades of

steel slag asphalt mixtures
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Tab.5 Heavy metal ion leaching concentrations of

steel slag asphalt mixtures
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Ni | 0.004 |0.002
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Fig. 10 Environmental impacts of steel slag asphalt mixtures
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