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What we will cover

Pavement Type Selection / Alternate Bid

Pavement Design/Analysis Tools

Asphalt Paving Field Actions and Impacts
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Development of Life Cycle Model
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Example Life Cycle Model
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Service Life of Initial Pavement & Rehab

Service life is estimated for each alternative

Service life depends on various factors
Material Durability
Climatic Condition
Construction Quality
Traffic Loading
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Service Life Estimates

Historical data from pavement management 
systems

Expert opinions
Prone to biases and considered only when 
performance data are unavailable or are greatly 
limited

Experience‐based estimates in conjunction with 
data from other sources
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Factors in Service Life Estimates

Reliability and accuracy of data
Data quality
Number of data points available

Similarity PMS data family and design alternative
Structural design
Traffic loading
Functional class
Geographic region
Pavement type
Design features
Subgrade
Materials
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Performance Trend Analysis
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Pavement Family Survival Analysis

Est. std dev.
≈ 1.5 years

Est. median life ≈ 
17.5 years

50 % sections surviving
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Economic Factors

Initial costs

Rehabilitation costs

Maintenance costs

User costs (delay)

Life cycle costs

Non‐economic Factors

Roadway/lane geometrics
Continuity of adjacent pavement
Continuity of adjacent lanes
Traffic during construction
Availability of local materials
Conservation of materials
Local preference
Stimulation of competition
Noise
Safety
Soil concerns
Experimental features
Sustainability
Maintenance capability

Factors for LCCA
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PAVEMENT DESIGN
& PERFORMANCE MODELING
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Pavement Design/Analysis Tools

Mechanistic‐Empirical Pavement Design Guide

Climate Traffic

Materials

Structure

Field IRI/ 
Distress

Structural 
Response

Damage 
Accumulation

Distress

Calibration
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Pavement ME Design — Predicted Distresses

14

Fatigue 
Cracking

Thermal 
Cracking

Longitudinal 
Cracking

IRI

Rut 
Depths
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Pavement ME Design Output

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
16

Pavement ME Deisgn is not perfect…
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Field Actions and Impacts

Some “short cuts” are taken in field

Successful completion of this project

Impacts reach way beyond this project
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Notes

Joint Construction
 Density (rolling techniques)
 Proper application of joint adhesive or tack (sealed interface)
 Proper application of surface seal when required
 Straight joints
 Consider use of echelon paving when possible

Proper milling and cleaning of surface to be paved ‐ delamination
Tacking procedures and materials (application – too thick or thin, over‐dilution, etc.)
Sub‐base and sub‐grade prep (subsidence under compaction of asphalt layers, positive impact of chemical soil treatment, etc.)
How to deal with sensitive existing sub‐base and/or structure (pipe, building foundations, etc.)
Enough thickness to achieve compaction (3‐4x max nominal)
As built smoothness impact on pavement design/performance
Segregation impact on performance (end load, thermal, starting/stopping impact, paver segregation, plant – mixing, truck loading, 

silo, etc.)
Non‐Durable mixes
 Under‐asphalted (many reasons – all asphalt from recycled products considered effective asphalt, running borderline on VMA, etc.)
 Poor performing aggregate
 Improper Binder Grade selection when using recycled products
 Improper Binder Grade selection for traffic and climate (non‐conforming binders)
 Volumetrics/AMPT impact on performance (low/high voids, low/high vma/vfa, etc.). How these poor volumetric came to be and why they 

impact performance.

Wrong mix for the application (12.5mm mixes used because they are less expensive but don’t fit the application)
Overheating of mixtures
Paver running away from the roller train (not enough rollers for the speed of paving)
Compaction (many options here)
Frozen grade
Weather conditions – cold, rain, snow, etc.
Right fix for the situation or pavement condition
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Places of significant impact

Non‐durable mixes

Wrong mix 

Overheating mixes

Subgrade & base prep

Frozen subgrade

Surface prep & tack

Proper lift thickness

Smoothness

Transverse joints

Longitudinal joints

Segregation

Paving too fast

Poor weather paving

Density, Density, Density
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NON‐DURABLE MIXES
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A number of key mix selection items

Under‐asphalted mixes
all asphalt from recycled products considered effective 
asphalt, running borderline on VMA, etc.

Poor performing aggregate
Improper Binder Grade with recycled products
Improper Binder Grade selection for traffic and 
climate (non‐conforming binders)
Volumetrics/AMPT impact on performance 
(low/high voids, low/high vma/vfa, etc.)
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THIS MIX WILL STILL PASS QC IF THE 
NATURAL SAND IS UP A BIT
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WRONG MIX FOR THE APPLICATION
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Make sure that the mix fits the application

Use larger NMAS because they are less expensive
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OVERHEATING MIXES IN THE PLANT
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BASE AND SUB‐GRADE PREP
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Is this subgrade ready?
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What’s wrong
with these?
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PAVING ON A FROZEN SUBGRADE



17

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
33

0

0.02

0.04

0.06

0.08

0.1

0.12

0 12 24 36 48 60 72 84 96 108 120 132

Time (Month)

A
c 

R
u

tt
in

g
 (

in
)

Soft

Medium

Stiff

HMA Rutting Impact from Base Stiffness

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
34

TACK COAT

Don’t overshoot that tack coat, that stuff is expensive
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Slip Condition
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Good Tack Method?
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PROPER LIFT THICKNESS
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What caused these problems?
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SMOOTHNESS
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Bridge Ski
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Smoothness is key!

Reduce initial IRI by 10 in/mi ‐> 1 ½ ‐ 2 years additional life
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LONGITUDINAL JOINTS
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Cut Back Edge
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Compacted 
Mat

Uncompacted 
Mat

Typical Overlap on 
Longitudinal Joints

Thickness of 
Rolldown

25-35 mm

Joint Overlap
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Mix “Bumped Back” to Joint

Compacted 
Mat

Uncompacted 
Mat
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Incorrect
Luting
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OOPS!

What Is Wrong Here?

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
74

Echelon Paving



38

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
75

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
76



39

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
77

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
78

SEGREGATION
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Sequence for Longer
End Dump Trucks
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Preferred Method for Segregation Prone Mixes
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End Dump Truck Operation

Raise bed, but keep tailgate closed
until mix slides against it
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What probably caused this
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Why can’t this be paved over?
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THERMAL SEGREGATION
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Infrared Photo
(Blaw Knox MTV with Mixing)
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Infrared Photo
(Cedarapids MTV)
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Infrared Photo
(Roadtec Shuttle Buggy)
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Infrared Photo
(HMA Windrow Behind Paver)
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GOOD PAVING PRACTICES
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Fold the Wings?
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Don’t Let This Happen!
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Next Truck Not Ready?
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Constant Head of Material
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Minimal Luting
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COMPACTION

Density, Density, Density
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Air Voids Have a Huge Impact on Performance



52

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
103

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
104



53

Copyright 2013. All rights reserved. Applied Research Associates, Inc.
105

Stopping
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Before After

Do Not Park The Roller
On A Hot Mat!!
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Closing

The decisions that you make matter

Today’s actions predict future pavement 
performance

Future performance impacts life cycle cost 
analysis

Life cycle cost analysis determines pavement 
type selection

Pavement type selection makes/breaks industries
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I am responsible for my actions at all times.
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Thank You!
William R. Vavrik, Ph.D., P.E.
Vice President &Principal Engineer
100 Trade Centre Dr., Suite 200
Champaign, IL 61820
(217) 356-4500
wvavrik@ara.com


