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Why do we need new aggregates? 

  Availability of high-quality aggregates: natural aggregates that 
comply with specifications are not always available. Long transport 
routes increase costs and add further environmental burdens.  

  Towards a sustainable infrastructure: infrastructures that are 
economically and environmentally sustainable are encouraged by EC 
policies, which require long-lasting materials with low C02 emissions.   

  Towards a zero-waste society: EC promotes the reuse of waste, 
avoiding its landfilling and its associated impact.  

According to this, there is a need for high-quality aggregates that 
minimize costs and environmental impact. SFS-Rail complies 

with all these requirements.  
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What is SFS-RAIL? 

Ferrous	  slag	  	  

Iron/Blast	  
furnace	  slag	  	  

Steel	  slag	  (SFS)	  	  

Basic	  Oxygen	  
Furnace	  (BOF)	  	  

Electric	  Arc	  
Furnace	  (EAF)	  	   White	  slag	  	  

Black	  slag	  

Electric	  Arc	  Furnace	  	   Valorisa?on	  Plant	  	   Aggregate	  (SFS-‐Rail)	  	  

Leuven, 17th April 2015 4th Slag Symposium 



4 

Previous experience on steel slag as aggregate for 
civil applications 

 

  For this reason, the main application of 
steel slag in Europe is road construction 
(both asphalt and subgrade).  

  Outside of Europe, some countries have 
experience using steel slag as ballast or 
railway aggregate (Brazil, Canada, US, 
Japan, India) 

 
Use of steel slag in 2002 & 2010. Reduction of landfill disposal 

EAF slag is a strong, dense, none porous 
aggregate that is cubical in shape, has 
good resistance to polishing and has an 

excellent affinity to bitumen.  

Leuven, 17th April 2015 4th Slag Symposium 



5 

Is steel slag regulated as a railway aggregate? 
 
  At an European level, an specific norm for railway ballast exists                 

(EN 13450:2013), but not for subballast and form layer aggregates. 
  European norm EN 13242:2013 (general for civil engineering works) should 

be used instead. Special mention to steel slags, that should comply with 
volumetric stablity limits.   
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Is steel slag regulated as a railway aggregate? (2) 

  UIC Code 719R, referring to track bed layers states that “furnace slags may 
be used in track bed layers and earthworks only if suitability tests showed 
that physical and mechanical characteristics meet railway and 
environmental requirements and that they are compatible with other 
construction components.” 

  There are also national standards in other countries regulating the use of 
steel slags as railway aggregate (AREMA in USA, CNR Specification 12-22 in 
Canada or ABNT – NBR 5564 in Brazil). 

  Some national and regional regulations refer also to the use of steel slag as 
a valid aggregate for civil applications, and define some further 
specifications for their use.    
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Properties of SFS-Rail aggregates 

HIGH	  ABRASION	  
RESISTANCE	  

HIGH	  SHEAR	  
RESISTANCE	  

HIGH	  CHEMICAL	  /
WEATHERING	  
RESISTANCE	   PREVENTS	  

UNWANTED	  
VEGETATION	  

HIGH	  DRAINAGE	  
CAPACITY	  

HIGHER	  LATERAL	  
RESISTANCE	  

MAIN	  FEATURES	  
OF	  SFS-‐RAIL	  
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Mechanical tests results 

  Values of LA test similar to high quality natural aggregate (around 15 to 
20). Usually, limit is set on 20 or 25 for ballast, less for subgrade and 
formation layer.  

  High abrasion resistance is also confirmed by Microdeval and Polished 
Stone Value (PSV). Test shown MD below 20 and PSV between 57 to 65, 
within the “high performance” category.  

 
  Offers 100% of fracture faces, which guarantees a good interlocking 

between particles.  

  Accelerated expansivity according to UNE-EN 1744-1 is 0.3% after 
168 hours.  

  The fulfill the requirements for their use in subggrade and form layer 
according to IM standards.     
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Chemical tests results 

  Even though, SFS-Rail, in opposition to white slag, is not considered 
dangerous for the environment, leaching tests are carried out to validate 
this statement.   

  The main objective of the leaching test is to quantify the mobility of the 
chemical species (pollutant or not) contained in the aggregate.   

 
  Tests were undertaken according to EN 12457, where SFS-Rail is 

submerged in water and the release of constituents from them monitored.   

  The analysis criteria to classify SFS-Rail as inert or hazardous consist of a 
list of maximum concentration values for each chemical substance. 
These values of this thresholds may vary depending on the standard.   

  SFS-Rail fulfilled the requirements of the regional specification 
(Catalonian Decree 32/2009) for the use in the field tests.      
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Field test validation (on-going) 

  Field test validation on real conditions in 
Barcelona (ADIF Network) 

  SFS-Rail will be tested in subgrade and form 
layer using conventional machinery.   

  Extensive monitoring will be carried out to 
assess track performance in relation to a 
control section. 

 
  Results will be implemented in a new developed 

design tool for railway track.    
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  Its use is recognised by international standards (EN norm, Brazilian 
standard...), UIC code, etc. They have to comply with the same limits than 
conventional aggregate, but must check expansivity and leaching test. 
By using the right type of slag this problem is solved.  

  SFS-Rail are high quality aggregates: offer high abrasion resistance, 
good interlocking, is less affected by weathering and chemical attacks, 
prevents unwanted vegegation, etc. 

 
  Furthermore, it gives an environmental solution to steel slags and 

avoids landfilling.  
 
  It offers a competitive costs if compared to conventional aggregates.   

 

Conclusions 
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Thank you for your 
attention! 
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