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» Factors in pavement performance

= Destructive versus non-destructive testing

= Roughness

» Traffic loading

= Structural capacity and pavement response
» Surface condition

= Existing pavement structure

* Pavement performance prediction

* Maintenance and treatment

= Conclusion
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Factors in Pavement Performance

= Loading

* Environment
= Materials

= Construction
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» Loading
= Quantity of vehicles
= Size of vehicles
= Static, low speed or high speed
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Factors in Pavement Performance

* Environment
= Natural drainage conditions
= Wet or dry climate
* Freeze-thaw cycles
= Site restrictions
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= Materials

= Existing subgrade soill
= Existing pavement structure
= Available granular materials
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Factors in Pavement Performance

= Materials

= Modifications
= Stabilization
= Geosynthetics
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= Construction
= Quality and workmanship
= Experience

= Available resources
= Materials
= Equipment




» Understand pavement
performance based on data

* Functional Pavement
Management System (PMS)

* Predict pavement
performance based on
= History
* Measured data
* Models

Condition Estimate
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» \What performance challenges exist?

» What questions exist? ,
concrete gconstruction rural
= \What data is needed?
loadiﬁmw
SR TFEens
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= Destructive
* Time consuming
* Disruptive to road users
» | ess data
= Mandatory for verification

= Non-destructive

= Data throughout road
length

= Time efficient, limited to no
disruption to road users




Figure 7-1: Interstate Pavement Smoothness (IRI) by State: 2009
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» Smooth pavement has
limited distresses, Is In
good condition
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= Rough pavement is in poor
condition, variety of causes
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* 2008 data
Data Source: FHWA OHPI, Highway Performance Monitoring System
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Roughness

= International Roughness Index (IRI)
= Non - destructive

= Inertial profiler Nermal Use
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Surface Condition

» Type of distresses indicates
the causes of poor
erformance

= Type, severity and density of
surface distresses

= Manual or automated data
collection

* Network or project level
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» Portable solid state LIDAR (Light
Detection and Ranging) technology

= Produces point cloud of the road
surface

= Can determine

= Roughness
= Rut depth
» Road profile/survey
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LIDAR

Repaired concrete pavement

Surface profile
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» Equivalent Single Axle Loads (ESALSs)
» Type of vehicles

= High speed versus static
= Traffic counts

= Weight of vehicles
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= Permanent vs. Portable
= Piezo sensors




ENGINEERING SOLUTIONS INC.

= Falling Weight Deflectometer (FWD)
= Non-destructive testing

» Measures the deflection of the
pavement surface

= Understand pavement structure ps;
behaviour &
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» Instrumentation to monitor pavement response with loading
= Strain gauges
= Pressure cells
= Temperature probes

* Tension
* |[n asphalt layers
= Bottom of asphalt layers

= Pressure > Subbase Co o
. Top of gl’anular ﬁ....;* _
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Forecasts | RWIS | Nearest L
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= Boreholes

* Ground Penetrating Radar (GPR)

= Non-destructive testing
* Provide surface layer thickness, voids, inconsistency

.....
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Existing Pavement Structure

* Ground Penetrating Radar (GPR) — failed concrete pavement

Transverse Joints
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= Ability to predict pavement
performance based on data

Performance measure (Condition)
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A review on empirical methods of pavement performance modeling, 2022, Aihui Hu,
Qiang Bai, Lin Chen, Siyuan Meng, Qihui Li, Zhiman Xu
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= The correct treatment for the
pavement section

» Pavement performance factors
should be consideration

» Treatment to address
observed performance

* Proactive when feasible
= Crack sealing
= Pothole repair, patching
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= Data is very powerful

* Need to understand the question before we can look for
answers

= Collect the correct type of data
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