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• Project Duration :  4 yearsProject Duration :  4 years

• Jan 2006 To Dec 2009 

• Project Budget : US$ 0.85 millionProject Budget : US$ 0.85 million

• NUST Share US$ 0.50 million

• MSU Share US$ 0.35 million
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B k dBackground

Reclaimed Asphalt Pavement  (RAP) Technology

Research Objectives

Research Products/ OutcomesResearch Products/ Outcomes
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An Efficient Transportation System is of Vital Importance
for the Socioeconomic Development of Pakistan

"RECYCLING”, a Concept of Roadway Recovery

“The Re-Use of Existing Roadway Materials in the g y
Reconstruction and/or Rehabilitation of Pavements”

Recycling is a Cost Effective Alternative Provided theRecycling is a Cost Effective Alternative Provided the
Pavement Completes its Design Life
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Road Transport Data Road Transport Data -- PakistanPakistan

Total Roads 260,000 Km

Regd Vehicles 7,000,000

Motorways 679.5 Km

Highways 11321 Km

Density 0 32 Km/Km²Density 0.32 Km/Km
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Road Density ComparisonRoad Density Comparison
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Reliance on Road Network Reliance on Road Network --
PakistanPakistanPakistanPakistan
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RoadRoad NetworkNetwork isis ExperiencingExperiencing HighHigh RateRate ofofRoadRoad NetworkNetwork isis ExperiencingExperiencing HighHigh RateRate ofof
DeteriorationDeterioration duedue toto PrematurePremature RuttingRutting andand
FatigueFatigue CrackingCracking ofof thethe AsphaltAsphalt--BoundBound LayersLayers

HighwayHighway ConditionCondition isis AdverselyAdversely AffectingAffecting thetheHighwayHighway ConditionCondition isis AdverselyAdversely AffectingAffecting thethe
RideRide Quality,Quality, TrafficTraffic Flow,Flow, RoadRoad SafetySafety andand UsersUsers
CostCost

WhyWhyWhyWhy……..
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THE CAUSETHE CAUSETHE CAUSE

Overloading  / Temperature Overloading  / Temperature Overloading  / Temperature 

THE CAUSE…THE CAUSE…THE CAUSE…

THE EFFECT…THE EFFECT…THE EFFECT…
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RESULT….RESULT….RESULT….
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DEPLETION OF NATURAL RESOURCES….DEPLETION OF NATURAL RESOURCES….DEPLETION OF NATURAL RESOURCES….
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RestorationRestoration ofof thethe RoadRoad NetworkNetwork ConditionsConditions toto anan
AcceptableAcceptable LevelLevel RequiresRequires AnnualAnnual ExpendituresExpendituresAcceptableAcceptable LevelLevel RequiresRequires AnnualAnnual ExpendituresExpenditures
ofof overover 1010 BillionBillion PKRPKR

SuchSuch CostsCosts couldcould bebe DecreasedDecreased ifif aa
ComprehensiveComprehensive PavementPavement PreservationPreservation ProgramProgram
ii D l dD l d dd I l t dI l t disis DevelopedDeveloped andand ImplementedImplemented

PavementPavement RecyclingRecycling isis CostCost--effectiveeffectivePavementPavement RecyclingRecycling isis CostCost effectiveeffective
PreservationPreservation AlternativeAlternative andand itit StretchesStretches thethe
AvailableAvailable BudgetBudget toto MaintainMaintain MoreMore RoadsRoads iningg
GoodGood ConditionCondition
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P ki tP ki t ii Ad tiAd ti St tSt t ff thth tt R l i dR l i dPakistanPakistan isis AdoptingAdopting StateState--ofof--thethe--artart ReclaimedReclaimed
AsphaltAsphalt PavementPavement (RAP)(RAP) TechnologyTechnology

GuidelinesGuidelines werewere RequiredRequired toto bebe DevelopedDeveloped forfor
Evaluation,Evaluation, Design,Design, MaterialMaterial CharacterizationCharacterization andand
ConstructionConstruction SpecificationsSpecifications forfor RAPRAP ApplicationApplication
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Hot Recycling

• Hot In-Place Recycling (HIR)

Resurfacingg

Remixing

Repavingp g

• Hot Central Plant Recycling

Cold Recycling (CR)y g ( )

• Cold In-Place Recycling (CIR)

• Cold Central Plant Recycling• Cold Central Plant Recycling
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Reuse and Conservation of Non-renewable Natural
Resources
Preservation of the Environment
Energy Conservation and Shorter Construction
Periods
Cost Savings (30%-50%) over Traditional
Rehabilitation Methods
Preservation of Existing Roadway Geometry and
Clearances
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To Develop Guidelines, Specifications and
Quality Control/Quality Assurance ProceduresQuality Control/Quality Assurance Procedures
for Recycled Asphalt Mix Design and Asphalt
Pavement Recycling in PakistanPavement Recycling in Pakistan

To Establish a Protocol for the Selection of
Recycling Options for Asphalt Pavements

Identification of Appropriate Equipment for
Construction of RAP and Transfer of Technology
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Highway Sector

Developed Guidelines Specifications and QualityDeveloped Guidelines, Specifications and Quality

Control / Quality Assurance Procedures for

Recycled Asphalt Mix Design and AsphaltRecycled Asphalt Mix Design and Asphalt

Pavement Recycling in Pakistan

Facilitated Transfer of Performance Based HMA

Technology to Pakistan

Improved Capacity of the Highway Agencies and

Construction Industry to Produce Better RoadsConstruction Industry to Produce Better Roads
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R&D Institutions

Improved Quality of Education and Research

Improved Capacity of Pakistani HEI to Develop
Indigenous Design Procedures andg g
Specifications to Support the Highway Industry
in Pakistan
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Project Reports: 4

MS / PhD Thesis : 6

Journal/ Conference Papers : 12

Training at National Center of Asphalt
Technology (NCAT), Auburn University,Technology (NCAT), Auburn University,
Alabama

International Workshops : 2
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