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The NRC at a glance

Three key roles:

Business innovation
Federal policy mandates
Advancing knowledge

+ 4,000 scientists, engineers, technicians,
and other specialists, including 265 SME
technology advisors.

« Manages178 buildings in 72 locations.

« $1.1 B annual budget
including $271M in funding for SMEs.
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Research Centres

DIGITAL TECHNOLOGIES + Digital Technologies
EMERGING TECHNOLOGIES « Advanced Electronics and Photonics

g Astronomy and Astrophysics

* Nanok ology
» Security and Disruptive Technologies

ENGINEERING » Construction
= Energy, Mining and Environment
+ Ocean, Coastal and River Engineering

We work with

+ 8,000 SMEs (advice & funding)
« 1,000 companies (R&D)

« 150 hospitals

+ 70 colleges and universities

+ 35 federal departments

« 36 countries

LIFE SCIENCES * Aquatic and Crop Resource Development
P

» Human Healt! 21
» Madical Devices

TRANSPORTATION * Aprospace
AND MANUFACTURING » Automotive and Surface Transportation
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Construction Research Centre
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Materials Infrastructure & Communities Operations
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Infrastructure Deficit

Statistics Canada. Table 34-10-0284-01 Estimated replacement value, required renewal budget and actual
renewal expenditures of core public infrastructure assets, by physical condition rating (x 1,000,000)
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40-75 Pavement Deterioration Rule
+ Pavement quality drops 40% during the
DTELLENT first 75% of its life, and then drops
- another 40% in only the next 12% of its
$ LOO FOR life (Death Spiral)
FAIR 4 ~ RENOVATION HERE
T orLrE B f this rapid drop, repairs made
. ecause 0
40% DROP ’
oy IN QUALITY WL COST after the 75% life mark typically cost 4 to
VERY POOR 4 $4.00 TO $500 5 times more than those made just a few
"L}g years earlier (Cost Multiplier)
Fan gt b—— - —_—
e + Traditional field monitoring is too slow to
Figure L. Typical pavenent condition Nfe cycle. observe the most critical part of pavement
Shahin, M.Y., and Walther, J.A. (1990) life ) Accelerated Pavement Testing (APT)
compresses time so we can observe!
000 :
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Heavy Vehicle Simulator (Under Consideration)

Full-Scale Accelerated Pavement Testing
(APT) Platform
Mobile system applying millions of axle loads

Real-World Loading & Climate
Applies real traffic loads under real climate
conditions

Rapid Material Validation
Enables fast evaluation of pavement
materials & designs

» Designated area within NRC’s

* Mobile unit powered by an on-board

* Real-time monitoring and sensor

Potential Site for Accelerated Pavement Testing

Montreal Road campus for in-house
pavement experiments as well as
existing large climate chamber

generator, capable of deployment
off-campus for external projects

integration to provide actionable
structural analysis to industry
partners and NRC clients
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Performance-Based Engineering (PBE)

Supports Performance-Based Specifications: Ensures materials and
designs meet real-world heavy traffic performance targets.

Reflects Canadian Pavement Design and Cold-Region Practices: Tailored
for local climates, freeze-thaw cycles, and construction methods.

Replicates Real-World Traffic Loading: Accurately simulates heavy trucks
and fleet traffic to test pavement response.

De-Risks Innovation for Suppliers and Infrastructure Owners: Encourages
adoption of new materials and technologies with reduced financial and
operational risk.

Improves Lifecycle Cost and Durability Decisions: Provides data-driven
insights to optimize long-term performance and maintenance costs.

Accelerates Product Qualification and Market Adoption: Speeds up the
process for new products and designs to reach the market safely and efficiently.

11
Fast-Tracking Pavement Innovation: From Lab to Lane
Research & Full Road
Concept égr?glrﬂgaeci Demonstration &
Development in e Industry
Laboratory 9 Qualification
12
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From Lab to Lane: Asphalt Binders and Hot Mix Asphalt in a Newly
Established R&D Lab

|PC xQﬂ\ul’
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Harnessing Al Through Smart Pavements
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Data-driven insights for smarter and more durable
pavements: NRC’s Artificial Intelligence (Al) for
Logistics projects in collaboration with universities
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Online FEM-Based Analysis Tool

Why This Is Different:

Supports specific research, validation, and
calibration of cold region models

Ability to introduce new distress equations, material
models, and climate scenarios
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Gross Secton Matatal Climatic Data
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Pavernent Adaptation Support Too
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Redesigned with Improved Features

O Pronjecy O Matey bl Bvpoarties O Chmate Crange O Trat's @ SUrucTial Analysis @ Barbrmarse

Projects e

Preject Name Repoet Dete Paverment Type city Constiucson Year Service Life AcTons
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Online tool: Performance-Graded Asphalt Cer
Changing Climate (PGAC3)

Transpon  Transpons
Canoda Canado

2060-2079

2060-2079
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Stakeholder Support

Organizations that have provided letters of support (more anticipated!)
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Thank you

M Ehsan.Roshani@nrc-cnrc.gc.ca
Mohammad.Shafiee@nrc-cnrc.gc.ca
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