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Centre of Environmental Sciences: Research Themes

1. Effect of environmental stressors on organisms

2. Sustainable and Clean Technologies

3. Biodiversity, Ecosystem Services and Climate Change
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NORM4Building database (www.norm4building.org)

 Number of entries: 1452 (date: 01/07/2017)

 Current presentation: limited dataset (490 entries) 

 ‘More realistic’ scenarios

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


I-index calculations

 First screening to verify if I-index < 1 to assess which 
materials need further investigation

 Only used for building materials (or for their constituents if 
the constituents are also building materials) EU-BSS, 2013

 Values used in calculations:

 Cement: I-index 0,38 (*)

 Soil/aggregates: I-index 0,45 (*)

𝐼 − 𝑖𝑛𝑑𝑒𝑥 =
𝐴𝑐226𝑅𝑎

300 𝐵 Τ𝑞 𝑘 𝑔
+

𝐴𝑐232𝑇ℎ
200 𝐵 Τ𝑞 𝑘 𝑔

+
𝐴𝑐40𝐾

3000 𝐵 Τ𝑞 𝑘 𝑔

*R. Trevisi et al. Natural radioactivity in building materials in the European Union: A database and an 

estimate of radiological significance, J. Environ. Radioact. 105 (2012) 11–20. 



Realistic scenarios for evaluation use of by-products

Scenario 

ID 

Construction Material Composition (kg/m3) 

  Cement By-

product 

Aggregates Water 

1 Reference concrete 400  1850 150 

2 High volume fly ash (HVFA) 

concrete 

160 220 (fly ash 

(FA)) 

1700 140 

3 Concrete with FA as partial 

replacement of cement and sand’ 

320 130 (FA) 1750 150 

4 Concrete with FA as partial 

replacement of sand 

360 90 (FA) 1800 150 

5 Concrete with slag as partial 

replacement of cement and 

aggregates’ 

80 720 (slag) 1850 150 

6 Concrete with slag as partial 

replacement of cement 

80 320 (slag) 1850 150 

7 Concrete with slag as partial 

replacement of aggregates’ 

400 400 (slag) 1450 150 

8 Alkali activated concrete containing 

red mud as partial replacement of 

cement and aggregates 

 1800 (red 

mud) 

450 150 

 

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication
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Fly ash from coal, peat and heavy oil fired power plants

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


By-products from ferrous industry

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


By-products from non-ferrous industry

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


Discussion: evaluating datamining approach

 Strength:
 Hundreds of publications can be processed monthly

 Finds data very accurately

 Allows continuous (automated) search for new data: stimulus for 
keeping our inventory up to date

 Can run again on collected data using different key-words

 Limitations 
 Reliability of the data is strongly dependent of the reliability of the 

published results: 

 Validation is a labour intensive step

 Data from graphical images (eg.: histograms) is currently not collected

 Licence for datamining software is expensive

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication
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I-index concretes containing fly ash

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


I-index concretes containing blast furnace slag

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


I-index concrete containing non-ferrous slag as 
replacement aggregates

Concrete containing slag as partial

replacement of aggregates

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


I-index AAM containing red mud

AAM containing red mud as partial

replacement of cement and aggregates

Red Mud AAM

NORM4Building database (www.norm4building.org)

W. Schroeyers et al. Construction and building 

materials, 2017, paper in publication

http://www.norm4building.org/


Ongoing PhD research

Use in publicly accessible 

environment

Use in nuclear safety

applications

• gamma

dose 

evaluation

• Radon 

exhalation

• Leaching

• Durability 

prediction in 

gamma 

radiation field

• Leaching

Tom.Croymans Katrijn.Gijbels

Niels Vandevenne Bram Mast
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Conclusion

 AAMs allow the incorporation of a large % of by-
products in building materials
 The database can support the identification of AAMs incorporating 

residues that require further radiological evaluation

 Maintenance, updating and expanding the 
database
 New management strategy required if we want to keep the 

database alive  

 Control of entries is a very labour intensive 
process!
 Especially kicking out overlapping information is cumbersome

 Evolving towards a database of original initial entries



Cost project NORM4Building (www.norm4building.org)

http://www.norm4building.org/

