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Four main aims of ELLPAGFour main aims of ELLPAG

With respect to long-life pavements:

• to determine best designs
• to determine economic benefits
• to understand deterioration mechanisms
• to encourage their use

With a particular emphasis on the
needs of the structural support layers



ELLPAGELLPAGELLPAG

Main aims of the GroupMain aims of the Group -- 11

• To determine the best methods and
optimum strategy for designing,
constructing, assessing and
maintaining pavements without
structural deterioration i.e. 'long-life'
pavements
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Main aims of the GroupMain aims of the Group -- 22

• To better understand the economic
benefits of correctly constructed and
maintained 'long-life' pavements

i.e. sustainable pavements?
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Main aims of the GroupMain aims of the Group -- 33

• To better understand the deterioration
mechanisms of pavements and thus how
to classify pavements, in particular those
known as 'long-life' pavements
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Main aims of the GroupMain aims of the Group -- 44

• To encourage the use of 'long-life'
pavement design and maintenance
wherever appropriate
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ObjectiveObjective -- Short TermShort Term

• A State-of-the-art Review of current
European knowledge on the design and
maintenance of fully flexible pavements,
with emphasis on the structural layers
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ObjectiveObjective -- Medium TermMedium Term

• To produce similar State-of-the-art Reviews
for the other common pavement types.
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ObjectiveObjective -- Long TermLong Term

• A user-friendly Best Practice Guidance
note on long life pavement design and
maintenance for all the common types of
pavement construction used in Europe.
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Plan for the flow of the work of
ELLPAG
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Tasks carried out in Phase 1Tasks carried out in Phase 1

•• Technical ManagementTechnical Management
•• Definition of LongDefinition of Long--Life PavementsLife Pavements
•• New PavementsNew Pavements
•• Assessment and UpgradingAssessment and Upgrading
•• MaintenanceMaintenance
•• EconomicsEconomics
•• Knowledge GapsKnowledge Gaps
•• Production of the Final ReportProduction of the Final Report
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FEHRL REPORT 2004/01

ELLPAG PHASE 1
A Guide to the use of Long-Life

Fully-Flexible Pavements

WWW.fehrl.org

CONTENTS
Definition
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Maintenance
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Research needs

Recommendations
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DefinitionDefinition

•• A LongA Long--life Pavement is a type of pavementlife Pavement is a type of pavement
where no significant deterioration willwhere no significant deterioration will
develop in the foundations or the road basedevelop in the foundations or the road base
layers provided that correct surfacelayers provided that correct surface
maintenance is carried out.maintenance is carried out.
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What does this mean?What does this mean?

•• There is much evidence forThere is much evidence for
•• Top down cracking onlyTop down cracking only
•• Deformation only in surfacingDeformation only in surfacing

•• If the pavement is sufficiently strong andIf the pavement is sufficiently strong and
well builtwell built
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Why do we need longWhy do we need long--lifelife
pavements?pavements?
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DESIGN CHART
(INCREASING THICKNESS)
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DESIGN CHART
(CUT-OFF)
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WHEEL LOAD
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WHEEL LOAD
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FATIGUE CRACKING
WHEEL LOAD

TENSILE STRAIN

Crack (bottom
of roadbase)
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SURFACE CRACKING

Crack
(surface initiated)

WHEEL LOAD
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CORE THROUGH
CRACK
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NON-STRUCTURAL
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DESIGN CURVES FOR
ASPHALT PAVEMENTS
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Review of European DesignsReview of European Designs
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Review of European DesignsReview of European Designs

Insert Figure 3.2 (T1 v048)
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Review of European DesignsReview of European Designs

Insert Figure 3.4 (T1 v048)
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Example Pavement DesignsExample Pavement Designs

Insert Figure 3.5 (T1 v048)
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Economic benefitsEconomic benefits

•• Comparison ofComparison of
•• Traditional pavement designTraditional pavement design
VsVs
•• LongLong--life designslife designs

Should not generalise for every design needShould not generalise for every design need
to consider:to consider:
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For every design need to consider:For every design need to consider:

•• Initial costInitial cost
•• Deterioration costDeterioration cost
•• Effects of road worksEffects of road works

•• User delay costsUser delay costs
•• Accident costsAccident costs

•• Environmental costsEnvironmental costs
•• Agency costsAgency costs

•• Treatment costsTreatment costs
•• TrafficTraffic mangementmangement costscosts
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Several Cost Benefit Analysis modelsSeveral Cost Benefit Analysis models
available for the economic assessment ofavailable for the economic assessment of

LLP’sLLP’s

•• E.g.E.g.
•• Current UK modelCurrent UK model
•• OECD project model PASI (Project AnalysisOECD project model PASI (Project Analysis

System International)System International)
•• Model being developed within FORMATModel being developed within FORMAT

projectproject

None yet takes full account of all theNone yet takes full account of all the
necessary parameters however:necessary parameters however:
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Sample network economic analysisSample network economic analysis

Considering a core network of 10,000 km over a 10Considering a core network of 10,000 km over a 10
year periodyear period

•• For new pavements, use of llp designs could saveFor new pavements, use of llp designs could save
•• €50M€50M in construction costsin construction costs
•• €70M€70M in maintenance costsin maintenance costs

•• For maintenance of existing network, use of llpFor maintenance of existing network, use of llp
approach could saveapproach could save
•• €110M€110M in maintenance works costsin maintenance works costs
•• €100M+€100M+ in road user costsin road user costs

•• + sustainability benefits+ sustainability benefits
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ButBut
•• What proportion of existing pavementsWhat proportion of existing pavements

alreadyalready LLPsLLPs??

•• Are LLPS universally applicable?Are LLPS universally applicable?

•• Do we fully understand the deteriorationDo we fully understand the deterioration
mechanisms ofmechanisms of LLP’sLLP’s??
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No!No!

•• Therefore we need to investigate further throughTherefore we need to investigate further through
cooperative European research, for example tocooperative European research, for example to
discover:discover:
•• How asphalt material properties relate to longHow asphalt material properties relate to long--lifelife

behaviourbehaviour
•• What is the optimum maintenance strategy for longWhat is the optimum maintenance strategy for long--

life pavementslife pavements
•• How we can fully assess the economic benefits ofHow we can fully assess the economic benefits of

LLP’sLLP’s
The benefits of such a programme would beThe benefits of such a programme would be

ENORMOUSENORMOUS
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Are they economic solutions?Are they economic solutions?

Considering the management of aConsidering the management of a
heavily trafficked core network ofheavily trafficked core network of
10,000 km over a 10 year period the10,000 km over a 10 year period the
use of longuse of long--life designs can givelife designs can give aa
total saving of well overtotal saving of well over

€300M€300M
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Two questions?Two questions?

•• Why are more countries not using longWhy are more countries not using long--lifelife
designs?designs?

•• Why is there not more research into longWhy is there not more research into long--
life designs?life designs?
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Footprint of a tire when in contact with the
pavement surface
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•• Four stages ofFour stages of
loading:loading:

•• Inflate the wheel toInflate the wheel to
the required pressurethe required pressure

•• Lower the wheel toLower the wheel to
the pavement surfacethe pavement surface

•• Apply the wheel loadApply the wheel load

•• Apply the wheelApply the wheel
velocityvelocity

Modelling of the wheel

Model the tyre/pavement system
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Half wheel modelHalf wheel model

Half of the
wheel is
used

Deformed wheel
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Strain induced by a rolling wheel:
Visco-elastoplastic pavement
model
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Thermal Effects

Traffic stresses

SURFACE CRACKING

Excessive ageing at
surface
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Load Associated Surface CrackingLoad Associated Surface Cracking
Horizontal Tensile Strain (Zoom View)Horizontal Tensile Strain (Zoom View)

Tyre edge
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Stress distribution, cracked pavement
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Thank you
for listening !


