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What is NIRA Dynamics?

NIRA Dynamics quick facts

software solutions for next level of mobility

85 million+
vehicles egwppedwﬁh
onboard analytics

2.0 million+
connected vehicles
gathering
road surface data




— Volkswagen Group

Tire Grip Indicator data
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What makes NIRA unique in the
road sector?

1) Tire - Pavement interaction

2) Measures such as International Roughness
Index and Grip data

3) ngh Frequency Road Scannmg
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What makes NIRA unique in the
road sector?

High Frequency Road Scanning

@ Standard data

a) Predictive maintenance M S o et
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b) Preventive maintenance

c) Corrective maintenance =~




Road Health: Predictive mamtenance

DETERIORATION MODELS to estimate remaining lifetime
Integrate Road Health data to standard data —

| -
Selected Segment ID: 176364543 Years
el @ Standard data
* Road Health data

Potential Bias/Error

- Long term modelling using
aggregated data

Deterioration trend extracted from
real-time data—

Possibility to integrate with other
data sources




Road Health: Preventive maintenance

I Roughness

includes routine inspections to schedule treatments aimed at
preventing the occurrence of major issues 0 st hr s

| [
T .
Year

@ Standard data
Selected Alert ID: FC1023893E5E ‘*’ Road Health data
160773126

— Treatment

- Significant change in roughness
development

- Possible structural problem due
to the rate of change

- Inspection needed to define
repair strategy

2022-07-25 @ 92023-05-15




Road Health: Corrective maintenance

refers to repairs or maintenance activities performed after a | Roughmess
failure or problem has occurred f"**l
‘M
Selected Alert ID: B45C1A2816B8 | | _
e S 1D e | ' Year
- Increase of Roughness related s @ Standard data
to a surface failure K Road Health data

<+— Local damage
— Treatment

- Inspection to define the
repair strategy

- Possible to evaluate the
entire section

2022-07-25 @ ©2023-05-08




Other Applications of High
Frequency scans?

- Climate Resilience
- Assessment of Winter Damage
- Safety




Climate Resilience of Road

Climate Change leading into changes that may manifest as a rise
In temperature and sea level, as well as increase the frequency and
magnitude of extreme weather events now and in the future.

*Federal Highway Administration. FHWA Order 5520. Effective December 15, 2014. https://www.fhwa.dot.gov/legsregs/directives/orders/5520.cfm#paré




Climate Resilience of Road (POC)
Bearing Capacity Issue

Damage A

High water content in

Subgrade and Sub-base
>

Time
Standard Road survey Q V)’
(between 1 to 3 years) Shorten Life-expectancy WiRrRA




Climate Resilience of Road
Floods in Emilia Romagna (ltaly) 2023

NIRA

DYNAMICS




Climate Resilience of Road (POC)
Bearing Capacity Issue

Studying the IRI DEVELOPMENT RATIO
Short-term development and Long-term development




Climate Resilience of Road (POC)
Bearing Capacity Issue

Studying the DEVELOPMENT RATIO
- example IR1 05/23,08/23 and 10/23
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Assessment of Winter Damage (POC
Physical: frost heave damages

Freezing and Thawing cycles

ICE LENS FORMATION

ICE LENS

WATER TABLE

ICE LENS GROWTH

CRACK MAY FORM
FROM UNEVEN SUPPO

WATER TABLE

Ice lens formation and frost heaving [2]. | Download Scientific Diagram (researchgate.net

The increase of IRI
with frost season -

Potential Frost
damage detections
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https://www.researchgate.net/figure/Ice-lens-formation-and-frost-heaving-2_fig3_326056680

Safety: Grip data
Operational

Friction A
Expected trend during a
O\_/—\\0\ ...............................
0.5 Limit 4 ..
>
Time

Friction survey Q - normally measured in summer
(start, yearly or 3" year) Q IRA



Background about texture and friction
Operational: friction

DRY - low difference between the two surfaces
LOW RAIN INTESITY - 7ire-pavement contact not affected. Both pavements are expected to show the same grip
\cvo-m/ \W‘/ ‘
HIGH RAIN INTESITY - T7ire-pavement contact significantly affected if pavement has poor

drainage. \/ \_/
>

/d

QIRA




NIRA Dynamics Grip data (POC)
Operational: friction

How can we interpret these data when looking at the road surface
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NIRA Dynamics Grip data (POC)
Operational: friction

High Grip surfaces - when the radius of a turn is smaller than what allowed
High Sensitivity - changes more during the year

Porous Asphalt (Majority)
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NIRA Dynamics Grip data (POC)
Operational: friction

New SMA (known) - low friction at the beginning
New SMA (probably)- Initial low friction and drastic change
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NIRA Dynamics Grip data (POC)
Operational: friction

1. Surface drainage capability: texture and Crossfall slope

2. Identify road mixtures which perform better over the year
3. Verify grip on weekly basis on critical locations

ww ANIRA
Crossfall slope Texture & Materials Critical locations K ””””””””




Conclusions

NIRA Dynamics data bring high resolution time domain as an additional
feature in the data.

Predictive, preventive, and corrective maintenance can be addressed using
NIRA Dynamics data, including:

- surface defects such as cracking,
- frost heave events
- damages due to extreme weather events/precipitations

- skid resistance deficiency

Climate resilience of road section (safety, physically)
Friction data can be used to define recommended driving speeds.

And much more has to come!
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