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Our Tools... o

Accelerated loading:

Pavement Condition Monitoring & .
Full scale pavement testing

Forensic Investigation

https://www.youtube.com/watch?v=Uixbn69WZLU

Laboratory Material Testing: Pavement

Materials & Constituents Numerical Analysis and
Structural Design
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https://www.youtube.com/watch?v=Uixbn69WZLU

Recent implementation and research o

« Thickness design of new and rehabilitated
pavement

« Material testing and performance based
characterisation

— Unbound granular base and subbase
— Stabilised base

* New results for bituminous binders

« Towards thickness design method for Foamed
Bitumen stabilised base
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Improving Design Methods

2017 update to the design of heavy-duty flexible
pavements, including the new:

axle-strain approach central to the mechanistic-
empirical design method

definitions of design traffic
characterisation of cemented material and asphailt.

The potential structural contribution of lime-stabilised
subgrades for flexible pavements

,! A
//’ »
Guide to Pavement Technology Part 2 TSy
Pavement Structural Design Austroads
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Leveraging Benefits of New Technology
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Granular Overlay Empirical Design o

Guide to Pavement Technology Part 5
Pavement Evaluation and Treatment Design Austroads

Deflection measurement device Deflection standardisation factor
Deflectograph, 80 kN single axle with dual tyres 1.2
TSD, 50 kN dual tyres 1.2
Falling Weight Deflectometer, 40 kN load 1.1
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Fit-for-purpose and resilience D
Unbound or stabilised granular base

<~ Thin bituminous seal <— Thin bituminous seal

<— Granular base

<— Granular subbase

<~— Subgrade D Subgrade

* or plant mixed
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Moisture sensitivity of granular materials o

Change between 50 and 40000 cycles
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Source: Austroads (2017) Improved Laboratory Characterisation of the Deformation Properties of Granular Materials, Report AP-T324-
17, by Didier Bodin 0 r



INn-situ Stabilisation

Foamed Bitumen Stabilisation

Improves the
stiffness and
load bearing
capacity

-

\_

e Better

fatigue
resistance

\

Reduces
shrinkage
cracking

Source: QTMR

Moisture
resistant
pavement

sing lime
as a
secondary
additive

e Better
resilience to
flooding

y,
A
* Longer
working
times during

construction
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Can we recycle asphalt patches? o
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Deformation of FBS with high RAP cont
ALF full-scale pavement testing (Austroads TT2046)

12 m x 3.75 m test sections

Load up to 80kN (single, tandem and triaxial)
Controlled loading & climatic condition
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Lightly cemented granular materials o

3000 MPa

700 MPa

MODIFIED

v
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How does lightly bound materials work? o

Laboratory pavement layer testing (meso-scale) = fatigue cracking evaluation
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Effect of Cement Content D
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Bitumen and PMB: What's new? D

vy P
Austroads

* 2019 update AGPT/T190: inclusion of a cracking - Il
parameter L ETR

* Relationship between cutter oil properties and
sprayed seal performance = basis for updating
AS3568 update ( )

* Research towards simplification of PMB and P
potential merge of some asphalt and sprayed PMBS i S5tved seals
sealing grades ( )
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ARRB / Road Agencies engagement:

Developing thickness design method for foamed
bitumen stabilised base

Gap. Research program National
analysis design
and i
research guide and
o methods

Guide to Pavement Technology Part 2
Pavement Structural Design

Future needs/challenges

Identify new or promising
technology

Develop and articulate the program
of research

Implementation of findings




Strategic research for Foamed Bitumen Stabilisation

Harmonise mix design practice

Field trials (varying thickness, climate...)

Distress mode
 Fatigue cracking
 Rutting shape loss (not dominant)

Interim thickness design method

Austroads (2018) Design and Performance of Foamed Bitumen
Stabilised Pavements, Report AP-T336-18, by Geoff Jameson

* Full-scale pavement testing (ALF)

Field performance evaluation

Controlled accelerated loading conditions

Selected materials

Control: 100% Crushed Rock
Mix 1: 50% Crushed Rock - 50% RAP
Mix 2: 20% Crushed Rock - 80% CTSB
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Long term research for Foamed Bitumen Stabilisation

Laboratory fatigue characterisation

Effect of mix design

Develop laboratory fatigue relationship
K\ P
v = ()

Link between both field and APT

=in-service relationship

Guide to Pavement Technology Part 2
Pavement Structural Design Austroads
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:’:LJ The Adaptable Road

Porous, low noise Adaptable to freight Flexible, durable surface, self In-built sensors for traffic
burfacing, light reflecting n g/self-cleaning and and
or night time driving. location and monitoring instant crack repair. condition monitoring.

requirements.

In-built lane
controlivehic
guidance.

In-built power
system for
electric vehicles.

Energy harvesting
grid and storage/use
of solar energy to

Removable/self-cleaning
Hrainage reservoirs feeding

arbon capture planting.

Low carbon sub-base
and pavement.

channels for lane control, Pre-fabricated inter-locking,
traffic monitoring, driver sub-base with integrated
information and condition drainage, services and
monitoring. communications

In-pavement
kensors for traffic
kontrol, vehicle

0 highway
fommunications,
kondition/weather
land pollution
Jmonitoring.

Inter-operable in-vehicle

messaging information.

.JJ The Automated Road

communications and guidance
system to provide drivers with
direction, weather, hazard and

Satellite and radio
communications for
road infrastructure,
drivers and network
control.

Between vehicle sensors
and communication
systems (public/private
transport).

Integrated asset
management
communications and
tolling system.

In-pavement
demand responsive
LED speed and
guidance systems for
vehicle to highway

and
network
management.

Adaptable
inter-operable
communication and
power system for
lane control, vehicle
guidance, traffic
monitoring, driver

In-vehicle sensors to provide vehicle Facilitation of information and
location, performance information platooning of condition
and incident management. vehicles. monitoring.

m The Resilient Road

Planting and soil
ptabilisation for storm
pvater protection.

Pavement to building heat
exchange for resilience to
extreme weather.

Integrated road
de-icing system.

Prainage system
pnd reservoirs
for storm control
pnd water
nanagement.
Demand and
condition
responsive traffic
control for extreme
weather conditions,|

In-vehicle weather,
incident warning and
information system.

Real time local
weather forecast
information system.|

Geothermal and solar
energy harvesting for
resilience to extreme




