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• Pavement performance is variable (usually resulting in less and not more life) 
putting pressure on keeping the highway system in good condition (and there 
is no incentive for Industry to make improvements).  (Industry is actually 
incentivized by the low bid process to cut quality.) 

• The agency undertakes research to get answers to performance questions.
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• And there has been a great deal of research conducted by IDOT, the University of Illinois, and 

many other institutions and organizations, too numerous to cover in even a multi-week 
workshop.

• With so many variables, many (most) studies had to draw conclusions from “muddied” data.  
One example is trying to determine a thickness of full-depth HMA pavement for a traffic 
loading but studying pavements with material durability issues. Occasionally, wrong 
conclusions were acted upon, delaying sought after improvements in performance.

• From the 1980’s through 2015, HMA was elevated from an “art” to a science.

• The following are just a few interesting snippets of that work.
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IN ORDER TO HAVE PERFORMANCE SPEC’S

• Need to determine what performance is desirable.

• Need to develop test methods that can measure this performance.

• More research!

• In the interim, implement QC/QA as a transition (educational) phase.



QC/QA   
TRAINING 

AHEAD



Objectives

OVERVIEW:
 QC/QA Implementation
 Superpave Implementation 
 Trained Technician Program
 Approved Labs



1990 
Quality Initiative Program

Three QC/QA Programs:
1. Hot Mix Asphalt 
2. Aggregate Gradation 
3. Portland Cement 

Concrete
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QC/QA OVERSTAYS ITS WELCOME

• Spec allowed test results out 50% of the time.

• Many contractors rode the edge of the spec limits.

• Department bears 100% of the Risk.

• No Acceptable Limits to define when R&R is necessary.

• No incentive/disincentive or R&R limits.

• Contractors rarely ceased production for failing results, bad weather or malfunctioning equipment.

• Biased test results – especially random density locations & nuclear gauge operation.

• Truck sampling bias.



THE PROCESS BOGGED DOWN

• Research struggled to answer how changes to materials impacted performance 
due to so many variables.  Fundamental tests could not be developed.

• Highway funding diminished.

• IDOT staffing was reduced through attrition.

• But finally, rutting and then cracking test methods were successfully developed.

• And then came the mandate from the FHWA.
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IDOT was found to not be in 
compliance with 23 CFR 637.



IN THE ENSUING DECADE

• More materials were proposed for use in HMA.

• New equipment was trialed.

• Tools were showcased that could evaluate construction activities.

• Numerous research projects concluded with recommendations for 
implementation.

• Special provisions were developed and construction of HMA pavements using 
PFP and QCP specifications implemented.

• The Quality Management Program was finalized.
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Construction Inspection and Materials Testing



Pay for Performance (PFP)
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PFP General Information

• Pay Specification Type
oPWL
o Incentive/Disincentive

• Acceptance Basis
oDepartment Test Results

• Applications
o ≥ 8,000 tons per mix
oResurfacing or Full Depth Projects
o Interstates, Freeways, Expressways



Personnel & Laboratories

• Same as Original QC/QA
• Trained QC & QA Personnel

o3 Day Aggregate – Sampling & Gradations
o Level I – HMA Testing (5 Day Course)
o Level II – Plant Proportioning & Troubleshooting (5 Day)
o Level III – HMA Mix Design (5 Day)

• Qualified Laboratories
o Initial Inspection by CBM
oBiennial District Inspections thereafter



Pay Parameters and Quality Levels



Mix Sampling & Security

• Random Jobsite Sampling
oBehind Paver (4 samples across the mat blended & split)
oMaterial Transfer Device (MTD)

• Frequency/Sublot Size
o1 set of volumetric tests per 1,000 tons
oRandomly chosen by Department

• Not disclosed until truck en route
o Taken, Blended, and Split by Contractor and Witnessed by Department
oDepartment secures using:

• Locking ID Tag (Bag Sample)
• Security ID Label (Box Sample)



PWL Density Coring

• Randomly chosen by Department (Longitudinal & Transverse 
Location)
oNot disclosed until finish roller has passed 

• Taken by Contractor and Witnessed by Department
• Longitudinal frequency dependent on paving width and lift thickness

o1 density interval per 0.1 mi. (< 20 ft. width & > 3 in. thickness)
o1 density interval per 0.2 mi. (< 20 ft. width & ≤ 3 in. thickness)
o Longitudinal frequency divided by 2 if paving ≥ 20 ft. wide



Unconfined Edge Density Coring

• Outside of PWL Analysis
• Only used when LJS not present
• 1 density test per 0.5 mi.
• Randomly chosen by Department (Longitudinal)
• Cores Taken:

o4.0 in. from unconfined edge
oBy Contractor & witnessed by Department



Mix Testing

• Split samples tested by Contractor and Department
• Mixture Tests

oGmm
oGmb
oAsphalt Content
oGradation

• Mixture Calculations
oAir Voids
oVMA
oDust/Asphalt Binder (AB) Ratio



Department Density Testing

• Density Tests
oCore Gmb
oUnconfined Edge Core Gmb

• Density Calculations
oCore Density
oUnconfined Edge Core Density



Composite Pay Factor

• Lot Size
o10 mixture sublots (Minimum of 8)
o30 density sublots (Minimum of 20)

• PWL
PWL = (PU + PL) – 100

• Parameter Pay Factor (PF) Per Lot
PF = 55 + 0.5 (PWL)

• Composite Pay Factor (CPF)
CPF  =  [0.3(TPFVoids) + 0.3(TPFVMA) + 0.4(TPFDensity)] / 100



Dust/AB Ratio Monetary Deductions

Outside the PWL analysis



Unconfined Edge Density Monetary Deductions

Outside the PWL analysis
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Dispute Resolution Method 1

• Eligibility
oDepartment test results outside Acceptable Limits (or)
oContractor & Department split sample calculation results outside precision 

limits

• Central Bureau of Materials (CBM) test results for Gmb, Gmm, Asphalt 
Binder Content, & Gradation replace Department (District) test results



Dispute Resolution Method 2

• Eligibility
oContractor participates and complies with AASHTO PSP testing protocol (and)
oContractor and Department split sample test results outside precision limits 

for one (or more) of the following:

• CBM test results for Gmb, &/or Gmm, &/or Asphalt Binder Content 
replace Department (District) test results



Unacceptable Material

• Centralized Process
o Initiated by IDOT Chief Engineer
oMaintains equity across state
oDistrict informs Central Bureaus of Construction and Materials of each 

occurrence and provides relevant information
o Information reviewed in Central Bureaus
oCentral Bureau of Construction makes final contract administration 

recommendation



Quality Control for Performance (QCP)
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QCP General Information

• Pay Specification Type
o Step Based System
oDisincentive Only

• Acceptance Basis
oDepartment Test Results

• Applications
oMainline quantity between 1,200-8,000 tons per mix
o Shoulder applications > 8 ft. wide with minimum 1,200 tons per mix

• Pay Parameters
oAir Voids, VMA, Core Density



Personnel & Laboratories

• Same as Original QC/QA
• Trained QC & QA Personnel

o3 Day Aggregate – Sampling & Gradations
o Level I – HMA testing (5 Day Course)
o Level II – Plant Proportioning & Troubleshooting (5 Day)
o Level III – HMA Mix Design (5 Day)

• Qualified Laboratories 
o Initial Inspection by CBM
oBiennial District Inspections thereafter



Pay Factors

1/ Capped at 100.0% prior to calculating Composite Pay Factor



Mix Sampling & Security

• Random Jobsite Sampling
oBehind Paver (4 samples across the mat blended & split)
oMaterial Transfer Device (MTD)

• Frequency/Sublot Size
o1 set of volumetric tests per 1,000 tons maximum

• Not disclosed until truck en route
oRandomly chosen by Department

• Blended & Split by Contractor
o Taken by Contractor and Witnessed by Department
oDepartment secures using:

• Locking ID Tag (Bag Sample)
• Security ID Label (Box Sample)



Density Coring

• Randomly chosen by Department (Longitudinal & Transverse 
Location)
oNot disclosed until finish roller has passed 

• Taken by Contractor and Witnessed by Department
• Longitudinal frequency dependent on paving width and lift 

thickness
o1 density interval per 0.1 mi. (< 20 ft. width & > 3 in. thickness)
o1 density interval per 0.2 mi. (< 20 ft. width & ≤ 3 in. thickness)
o Longitudinal frequency divided by 2 if paving ≥ 20 ft. wide



General Testing Overview

• Mixture Tests
oGmm
oGmb
oAsphalt Content
oGradation

• Mixture Calculations
oAir Voids
oVMA
oDust/Asphalt Binder (AB) Ratio

• Core Density Tests



Department & Contractor Testing Per Lot

• Mixture Testing
oMixture Lots

• 4 consecutive mixture sublots (minimum of 1)
oContractor tests all 4 sublots per lot
oDepartment tests 1 random sublot per lot

• If random sublot test results meet 100% criteria, no additional mixture sublots tested
• If random sublot test results do not meet 100% criteria, all 4 mixture sublots tested
• If Contractor results don’t compare to Department results, all 4 mixture sublots tested



Department & Contractor Testing Per Sublot

• Density Testing
o Sublot = Avg. of 5 consecutive core densities
oDepartment tests all cores

• 2.0% density added to cores within 1 ft. of unconfined edge
o Sublot Avg. is req’d to meet min. density specified for full pay



QCP Quasi-Dispute Resolution

• Eligibility
oContractor and Department split sample test results outside precision limits

oDepartment (District) tests extra retained sublot split sample to replace 
original test results



Composite Pay Factor (CPF)

CPF = 0.30(PFVoids) + 0.30(PFVMA) + 0.40(PFDensity)

Where:
PFVoids, PFVMA, and PFDensity = Avg. sublot pay factors



Dust/AB Ratio Monetary Deductions



Acceptable Limits

Same Unacceptable Materials Approach as PFP



Modified QC/QA
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Applications

• Mixtures < 1,200 tons
• Shoulder applications ≤ 8 ft. wide or variable width
• Patching
• Turn lanes less than 500 ft. long
• Temporary pavement
• Other small/misc. projects



Mixture Tests

• Quality Control
o Sample times & locations remain same
oNo longer sample for & split QC samples with District

• Department Verification
o Jobsite sample location selected randomly by Department 1/3000 tons or 

min 1/project for mainline and wide shoulders
• Not disclosed until truck en route

o Sample Taken, Blended, and Split by Contractor and Witnessed by 
Department



Density Tests

• Quality Control
o Frequency & locations remain same
oNuclear density & correlations remain same

• Department Verification
o Location selected randomly by Department

• Not disclosed until finish roller has passed 
oOne verification core per 0.5 mi. for mainline & wide shoulders (≥ 3 ft.)
oNuclear Density Gauge for Patches, Paving < 3 ft. wide and < 300 ft. long 



Verification Test Acceptable Limits
(Same as PFP/QCP)



Acceptance

• Contractor’s Process Control and Actions
• Department Verification Tests for Air Voids, Field VMA & Density

oVerification Tests only need to be within Acceptable Limits



HMA Mix Design Verification

85



Perpetual Mix Designs (2019-Present)

• IDOT & HMA Industry agreed to unlimited mix design length
• District verifies initial mix design (including perf. tests)
• Individual aggregate Gsb values updated annually according to IDOT 

Gsb List
• Annually updated combined aggregate Gsb values required to be ≤ 

0.020
o If > 0.020, mix design must be re-submitted or re-designed

• Updated combined aggregate Gsb values used in volumetric 
calculations



HMA Performance Testing
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HMA Performance Testing Overview
• Tests

oHamburg Wheel
o I-FIT

• Frequency
oMix Design
oConstruction - Start of Production for each mixture

• Test Specimen Preparation
oContractor compacts gyratory cylinders & submits to District
oDistrict randomly chooses gyratory cylinders to cut & prepare I-FIT and 

Hamburg test specimens



Hamburg (IL Modified AASHTO T 324)
• Conditioning

o Short Term Aged 

• Specification Limits (to 12.5 mm rut depth)



I-FIT (IL Modified AASHTO T 393)

• Conditioning
o Short Term Aged
o Long Term Aged - Surface Mixtures Only

• Specification Limits



SS HMA

THE SHIP HAS SAILED
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