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Kim Stanley Robinson, 1993 
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301 Road Engineering Laboratory
EMPave: Environmental Multifunctional Pavement

Green
100% RAP, Crumb Rubber from wasted tires, Nanofibrillated cellulose 

Energy
Asphalt foaming, Urban Heat Island Reduction, Harvesting

Durable
Artificial Aggregates, 3D printing, Self-healing, Ice-phobic surfaces

From Microstructure (AFM) to  In-situ Performance Testing (MLS10)
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Ciudad Real, 2009 
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Crack healing of bituminous materials
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Invisible to the naked eye…

… but visible under a Microscope

Crack healing of bituminous materials

Jeoffroy et al., Construction and Building Materials, 112 (2016) 496-505 
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Bueno et al., Mechanics on Time-Dependent Materials 20 (2016) 265-279 

Model Mobile Load Simulator MMLS3
Large Scale – Damage Phase 

Digital Image Correlation System
Micro-crack detection

Crack healing of bituminous materials
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Bueno et al., Mechanics on Time-Dependent Materials 20 (2016) 265-279 

Induction Heating Device
Healing Temperature

Multiple Healing Process  
Maintenance Technique

Crack healing of bituminous materials
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Joint

Developing an innovative type of asphalt joints using induction heating technology (SNF PrecoR: on-going project)

Asphalt joints
Weak location and origin of failures

Induction heating treatment + post-compaction 
Better adhesion and interlocking

Lane 1Lane 2

Crack healing of bituminous materials
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Temperature influence on noise

Bueno et al., Applied Acoustics 72 (2011) 829–835
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Low temperature effect
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High temperature effect
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High temperature effect

Urban Heat Island Effect

Urban Heat Island Effect (Imagen: Solid Forest)  
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Design of Asphalt Mixtures Modified with 
Phase Change Materials

Funding:Collaboration:

Micronal ® PCM (BASF)



Ciudad Real, 27 de abril de 2017- UCLM - E.T.S.I. Caminos, Dpto. Física Aplicada, LA2IC.  

Jornada: Mapas de Ruido de Rodadura: Pavimentos Sono-Reductores

Prof. Khoshnevis, University of Southern California 
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