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• Compaction of mix is only possible if:
– Mixture is at Proper Compaction 
Temperature

– Mixture is Confined
• Top - force from rollers
• Bottom - base/subgrade
• Sides - internal Mix Forces

– Use Proper Procedures 

HMA Asphalt CompactionHMA Asphalt Compaction



COMPACTIONCOMPACTION

GOOD 
COMPACTION 

LEADS TO GOOD 
PERFORMANCE



Reason For CompactionReason For Compaction

• To prevent further compaction
• To provide shear strength or 

resistance to rutting
• To ensure the mixture is waterproof
• To prevent excessive oxidation of the 

asphalt binder



Durability vs. Air VoidsDurability vs. Air Voids
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Typical Permeability vs. Typical Permeability vs. 
VoidsVoids
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Effect of Voids on LifeEffect of Voids on Life
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Factors Affecting CompactionFactors Affecting Compaction

• Mix Properties
– Aggregate
– Asphalt 
– Mix Temperature

• Layer Thickness
• Environmental Factors
• Rollers



Temperature is criticalTemperature is critical



Mix Too ColdMix Too Cold



Rolling FactorsRolling Factors



TROUBLESHOOTING HMATROUBLESHOOTING HMA



Poor Longitudinal JointsPoor Longitudinal Joints
Poor Joint

Proper - Well constructed Joint





JOINT PROBLEMSJOINT PROBLEMS
• MIX TENDER; DRY; HARSH
• RAPID COOLING OF MAT
• LACK OF MATERIAL AT THE JOINT
• POOR COMPACTION TECHNIQUES
• SEGREGATION OF HMA

Bad joints require little or no effort!



What is the Problem?What is the Problem?
The first pull of the paver generally leaves an area of low 
density along the unconfined longitudinal edges of the 
mat. 

Inherent Weak Spot
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Field Permeability MeasurementsField Permeability Measurements
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Longitudinal Joint ProblemsLongitudinal Joint Problems
• One of the biggest problems is a “crooked” 

mat.
– Impossible to consistently match with the hot mat.



Constructing Good Joints?Constructing Good Joints?



LongitudinalLongitudinal
JointJoint

ConstructionConstruction



The BasicsThe Basics

• Compaction of the first lane or the 
unsupported edge

• Proper overlap between the first lane 
and the second

• Don’t touch the joint
• Proper compaction of the joint





Does this work?Does this work?





Compacted Compacted 
MatMat

Uncompacted Uncompacted 
MatMat

Typical Overlap on Typical Overlap on 
Longitudinal JointsLongitudinal Joints

Thickness of Thickness of 
RolldownRolldown

2525--35 mm35 mm
Joint OverlapJoint Overlap





Forces On ScreedForces On Screed

Forces Must be Balanced 
to Maintain Constant ‘Angle of Attack’





Without Auger ExtensionsWithout Auger Extensions



SCREED MARKSSCREED MARKS

• EXTENSIONS SET TOO HIGH OR LOW
• EXTENSIONS STARVED FOR MIX
• LACK OF MIX VIBRATION
• WORN AUGERS AND/OR PLATE
• OVER SENSITIVE AUTOMATIC CONTROL
• TURNING PAVER TOO SHARPLY
• CHECKING/TEARING UNDER SCREED



Mix “Bumped Back” to JointMix “Bumped Back” to Joint

Compacted Compacted 
MatMat

Uncompacted Uncompacted 
MatMat



Don’t Touch The Joint!Don’t Touch The Joint!



Joint Without Joint Without LutingLuting



Longitudinal Joint  SolutionsLongitudinal Joint  Solutions
• Quality workmanship is the 1st step.

• Hot joint construction
– Echelon paving 

• Rolling methods
– Rolling from hot side, cold side, 

pinch, etc.
• Construction methods and materials

– Tapered joints (3:1, 12:1 w/ notch, etc.)
– Cutting wheel
– Edge restraining device
– Joint adhesive



Longitudinal Joint  SolutionsLongitudinal Joint  Solutions
• Echelon Paving

– Hot joint construction is likely to provide 
greater joint density.



Hot JointHot Joint
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Unbalanced Echelon PavingUnbalanced Echelon Paving
Eliminates Cold JointsEliminates Cold Joints
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Other Solutions?



Roll from hot side w/ 150 mm 
overlap

Roll from cold side w/ 150 mm 
overlap

Roll from hot side w/ 150 mm 
pinch



Notched 
Wedge Joint

Template

Notched Wedge
Roller



Edge 
Restraining 
Device

Success dependant
roller operator
following pavement 
edge
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Cutting
Wheel

Can be mounted
on roller or motor 
grader
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Rubberized 
Joint Adhesive



ConclusionsConclusions

• Workmanship is critical to quality
• Variety of techniques can be effective depending 

upon the application
– Notched Wedge Joint appears to offer promise in 

improving quality while being safer and increasing 
productivity

– Rubberized Adhesive is very effective
– Rolling from the hot side and rolling 150 mm off the hot 

side are the most effective traditional techniques



Thanks!Thanks!

ASPHALT INSTITUTE
www.asphaltinstitute.org


	COMPACTION
	Reason For Compaction
	Durability vs. Air Voids
	Typical Permeability vs. Voids
	Effect of Voids on Life
	Factors Affecting Compaction
	Temperature is critical
	Mix Too Cold
	Rolling Factors
	TROUBLESHOOTING HMA
	Poor Longitudinal Joints
	JOINT PROBLEMS
	What is the Problem?
	Field Permeability Measurements
	Longitudinal Joint Problems
	Constructing Good Joints?
	The Basics
	Does this work?
	Joint Overlap
	Forces On Screed
	Without Auger Extensions
	SCREED MARKS
	Mix “Bumped Back” to Joint
	Don’t Touch The Joint!
	Joint Without Luting
	Longitudinal Joint  Solutions
	Longitudinal Joint  Solutions
	Hot Joint
	Unbalanced Echelon PavingEliminates Cold Joints
	Conclusions
	Thanks!

