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Pavement design
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Bitumen

Bitumen is a mixture of many thousands of dissimilar
hydrocarbon molecules, which may contain small amounts of
hetero atoms like nitrogen (< 2%), oxygen (< 2%), sulphur (<
6%),....
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Bitumen

Atomic Force Microscope (AFM)

These structures look like bees showing lower
regions as dark stripes and higher as brighter,
from the false colour code of AFM data.
Because of the appearance of these elliptical
domains in AFM topography image, they are
best known as ‘bee- structure’.
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Environment

Photo-thermal environment
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Traffic

e Loads

e Speed

* Contact pressure

e Weigh-In-Motion (WIM) systems

Stress-In-Motion (SIM) systems
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Cracking in pavements

Asphalt concrete

e Longitudinal cracking

Asphalt concrete

Bessa et al. (2022)
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e Fatigue cracking

e Block cracking

e Transverse cracking
e Reflection cracking
e Slippage cracking

e Edge cracking

fixasphalt.co
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Factors influencing pavement performance
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Maintenance, rehabilitation and reconstruction

Preventive
Maintenance
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Pavement maintenance strategy vs LCCA

PCI
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Pavement Condition Index (PCI)
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* Preventative Preservation...........cccevrvreuvnnens $50,000/lane mile
* Rehabilitation.......c.ccceevrreererrennnnnennensnn. $400,000/lane mile
* Reconstruction.........ccccceemriienceenncinneciennnes $800,000/lane mile

https://www.honolulu.gov/dfmroad/pavement-preservation-program.html
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Mill & HMA overlay

Mill and Overlay (otherwise known as Mill and Fill)
is the process of grinding off the top layer of
existing asphalt pavement by means of a large
milling machine and replacing this layer with a new
HMA.

Typical depth of milling is between 1” and 2”,
depending on the condition of the existing riding
surface, depth of available curb reveal and depth of
existing asphalt pavement.

A leveling course may applied prior to the final
surface to resolve rutting, depressions or other
roadway profile issues.

forconstructionpros.com

~ ' forta-fi.com
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In-place recycling &
overlay

Cold or hot in-place recycling
e Existing pavement materials are reused in place

e Reclaimed asphalt pavement (RAP) material is
obtained by milling

e Virgin aggregate and recycling agent are added

* recycling restores old pavement
e profile
e eliminate wheel ruts
e restore the crown and cross slope, and
e eliminate pothole and irregularities
e scarcity of materials

Stabshired,
b-mw fhwa.dot.gov
5 ingection of wmatuon Injection of cement shurry

~ wirtgen-group.com



So, what the pavement rehabilitation
in the XX| century should be ?
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Internet of
Things (loT)
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Users
Guo et al. (2018)



Digital twin

xenomatix.com
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Data mining
and

Artificial
intelligence




Pavement rehabilitation in the XXI century

Intelligent
pavements
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Intelligent monitoring

e Unmanned Aerial Vehicles and
Digital Image Processing
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Types of drones

Jong-Woo Kim et al. (2015)



Intelligent detection

e Ground Penetrating Radar (GPR) Moradi and Assaf (2023)
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Intelligent equipments

e Equipment that automatically:
Cut the pavement

Clear all surfaces

Apply bitumen

Apply asphalt mix
Compact the mix




Intelligent maintenance
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Intelligent evaluation
methods

e Linear viscoelastic continuum
damage (LVECD)

Constitutive law for viscoelasticity
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Intelligent
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So, what the pavement rehabilitation
in the XX| century should be ?
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