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Linking sustainability, data-driven road management and 
research
Case in Flanders: ROAD_IT



Sustainability
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• Challenge 21st century: from durability to sustainability
• FHWA (2014):A sustainable pavement is one that achieves 

its specific engineering goals, while, on a broader scale, (1) 
meets basic human needs, (2) uses resources effectively, and 
(3) preserves/restores surrounding ecosystems. 

• Sustainability is context sensitive and thus the approach 
taken is not universal, but rather unique for each pavement 
application



Sustainability
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Context sensitive:
 Materials, processes, use phase, re-use …

• Less new materials (recycling or other materials 
flow), optimization of transport, less energy and 
improve quality

 Guidelines and evaluation: to proof and compare
• On paper: EAPA, PIARC, EU,…
• Tools: Edgar, Dubocalc, LCA PAV 
• Cases: Impuls program, RejuveBIT, …

 Multi/interdisciplinary and complex approach



Sustainability challenges
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 Main barriers to be solved:
 Which parameters have the highest impact on “sustainability”

• initially, in time and circularity 
• variability 

 Time urgency: data today will be used in 10-50 years: vision on future use of 
bitumen?

 Management of all data

 Preliminary needs: 
 Tools to optimize, manage, see trends,…
 Acceleration in the implementation process and approach (to get the data )



Next step: digitization of pavement service life  
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BIM-environment!
Digital data acquisition is feasible to
support and/or take smart/intelligent 
decisions
• Machine learning
• Neural networks
• Possibilities: 

• Actual adjustments in processes

• Detection of trends in data 

• Optimization of materials, processes

• Predictions and modelling

• Health, environmental impact

• …

Source: Shaping the Future of Construction



Let’s take a look at a current project
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• ROAD-IT: first steps and implemention
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• Track and trace
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For important – high risk roads: IR-line scanner and Smart compaction are mandatory

• Infrared line scanner
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For important – high risk roads: IR-line scanner and Smart compaction are mandatory

• Smart compaction
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• reports
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ROAD_IT
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Extension
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Smart compaction systems
Layer thickness measurements
Density measurements
Strain measurements



 Now: Used by Port of Antwerp-Bruges, Flemish Road Agency and City of 
Antwerp as quality parameter (part of procurement)

 Near Future: correlation with
 performance in time
 other road performance tests

 Goal: Detection of 
 Adverse conditions
 Bad/Excellent compositions/combinations
 E.g. 75% of SMA 14 PmB RA used on secondary road/compacted at 135C and 8 passes 

fail/work. For same conditions only 10% AC10 fails/works… 
 Step by step resilient structures by measuring impact parameters

ROAD_IT: implementation
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Future ROAD_IT
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BIM: e.g
Impact of bitumen 
type, 
source,..potentials
circularity… 



SAPPR: road design
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Development 
of a Smart 

Asphalt
Pavement

performance 
Response 

model
Climate
change, 
traffic, 
ageing, 
healing, 

Fatigue,…
Historical and

actual data



SSMARAGD: circular use
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• Data-driven analytic modelling from nano to meta scale (SSMARAGD)
• LCCA, LCA -social, economical , environmental impact (e.g. VOC)



Conclusions
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• Technology to generate store data is available
• Use of data as 

• Input/parameters in GPP tools, LCA/LCCA databases
• Predictive models (PMS, insurance, warranty period)
• Research and development

• Road structure: not only for asphalt, for all layers
• Properties of Bitumen (virgin, ageing process) 

• Crucial
• Open database?
• Future use of bitumen?

• Collaboration and coordination between disciplines



Thank you
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