10/1/07

Table of Contents

Certified Asphalt Producer Program Instructors
Certified Asphalt Technician Training Course Agenda
HMA Procedures and Policies Manual

Chapter One -- Introduction

S Y . et 1-1
=] 4011070 [0 )Y 1-2
(0 o o 1-3
BV 0] 3]0 1] T 1-4

Chapter Two -- Materials

N0 (=T == 2-1
Sources
Physical Qualities
Special Requirements
Stockpiling
Sampling
Size of Original Sample
Reducing a Sample to Test Size
Size of Test Sample (After Splitting)
Gradation
ASPNalt. ... 2-30
Source and Nature of Asphalt
Performance Graded Binder
Asphalt Handling, Storage, and Sampling...........cccoviiiiiiiiin e 2-40
Handling
Storage
Sampling
BINAer VOIUME. ... e e e e e e 2-46
Specific Gravity
Temperature Volume Relationships
Asphalt Supplier Certification Program



Chapter Three -- Hot Mix Asphalt Plant Operations

S Y e 3-1
Similar Operations of Batch and Drum Plans.............ccoeviiiiiiici e 3-4
Cold Aggregate Storage and Feeding
Dust Control and Collection Systems
Hot Mix Asphalt Storage
BatCh PIants. .. ....e e e 3-16
Batch Plant Operations and Components
Aggregate Cold Feed
Aggregate Drying and Heating
Screening and Storage of Hot Aggregate
Introducing the Binder
Pugmill Mixing
Batch Plant Operation
Plant Inspection Guidelines
DIUM PIANTS. .. e e 3-40
Drum Mix Plant Components
Aggregate Storage and Feed
Binder Metering
Aggregate Moisture Determination
Drum Mix Operation
Surge Bin and Weigh Scales
Summary of Drum Mixers
The Effect of Plant Type on HMA Properties. ..........ocovvieviiiiieiie i, 3-52
Batch/Wet Wash
Batch/Baghouse
Drum/Wet Wash
Drum/Baghouse
Aggregate BIENAING. .. .....uieie i 3-53
Design Mix Formula
Method of Combining Aggregates
Trial and Error Method
Troubleshooting Hints
Plant Inspection and Scale ChecK.............cooviiiiii i e e, 3-58
Batch Plant
Drum Plant
Plant Calibration. .. .......ocoui i e e e 3-67
Batch Plant
Drum Plant
Plant Troubleshooting.........ocvinieie e e e, 3-75



Chapter Four -- Mix Design

Mix Characteristics and BEnavior............couviiii i,
Bulk Specific Gravity or Density
Air Voids
Voids in the Mineral Aggregates
Voids Filled with Asphalt
Binder Content
Plant Produced HMA
Properties Considered in MiX DeSIgN.......ccveveiiiie i i
Stability
Durability
Impermeability
Workability
Flexibility
Fatigue Resistance

Superpave Mix Design Method..........c.ooviiiiiii

Aggregates
Superpave Specimens
Maximum Specific Gravity
Bulk Specific Gravity — Dense Graded Mixtures and SMA
Bulk Specific Gravity — Open Graded Mixtures
Dust Proportion
Air Voids
Voids in the Mineral Aggregate
Voids Filled with Asphalt
Recycled Materials
Moisture Susceptibility
Example Calculations
Stone Matrix ASPhalt.... ...

Chapter Five -- Quality Assurance Procedures

RANAOM NUMDELS. .. .ttt e e e e e e e aee e
Design MiX FOMMUIA.......c.oe i e e e e e
Lot/Sublot — QC/QA HMA and SMA . ... e e
ACCEPLANCE SAMPIES. .. ..ttt e e e e e
Adjustment Period — QC/QAHMA and SMA.......co it
MIXEURE ACCEPIANCE. ..o\ ett et e ee et et e e e e et e e e e e ene e

QC/QA HMA

HMA

SMA
Pay Factors — QC/QA HMA . .. ... e e

Mixture

Density



Mix Appeal — QC/IQA HMA . ... . e e, 5-20

Adjustment Quantity — QC/QAHMA . ... 5-21
Adjustment QUaNtIty — SMA ... ... 5-21
Mixture AdJUSTIMENt FACION ... ... et 5-22

Chapter Six -- Quality Control Procedures

Producer PErsonNEl.........oouiieiie i e e e e 6-1
Management Representative
Certified Asphalt Technicians
Qualified Technicians

Reference PUDIICALIONS. ........o.i e e e 6-2
Field Laboratory . .......o.on e e e e e e e e 6-3
Test Equipment Calibration............c.oooi i 6-3
I3 T T 6-4
Materials SamPIINgG. ..o 6-4
Aggregate/RAP Sampling
Binder Sampling

Mixture Sampling
Mixture Reduction
Materials TeSTING. ... ettt e e e e e e e e e re e e 6-8
Aggregate Testing
HMA Testing
FrEQUENCY OF TOSES. .. ettt e e e e e e e e 6-11
QC/QA HMA and SMA
HMA
Adjustment Period — QC/QAHMA and SMA.......cooiiiiiii e 6-12
Control Charts — QC/QAHMA and SMA . ... e 6-13
Application
Control Limits
Target Mean Values
Control Chart Construction
Moving Average
Chart Interpretation
ReSpPONSe t0 TESE RESUILS. .. ... et et e e e 6-19
Control Charts
Moisture Content

Volumetric Control..........oooiiii e e e 6-19
VMA
Air Voids

HMA Troubleshooting.........ve e e 6-23

Quality Control PIan.........c.oiuiie it e e e e e 6-25
Addenda

CrtifICALION. . et e e e 6-27



Appendix A -- Indiana Test Methods

207 Sampling Stockpiled Aggregates

571 Quantitative Extraction of Asphalt/Binder and Gradation of Extracted
Aggregate from HMA Mixtures

572 Drying HMA Mixtures

578 Qualification of a Surge Bin for Extended Storage

580 Sampling HMA Mixtures

583 Certified Hot Mix Asphalt Producer Program

586 Binder Content by Ignition

587 Reducing HMA Samples to Testing Size

802 Random Sampling

902 Verifying Sieves

903 Verifying Ovens

905 Verifying Vacuum Systems

906 Verifying Mechanical Shakers

908 Calibrating Gyratory Compactors

909 Verifying Thermometers

910 Verifying Balances

913 Verifying Gyratory Molds, Top Plates, and Base Plates



Appendix B -- AASHTO and ASTM Test Methods

AASHTO Test Methods

R 30 Practice for Mixture Conditioning of HMA

R 35 Practice for Superpave Volumetric Design for HMA

T11 Materials Finer Than 75 — um ( No. 200 ) Sieve in Mineral Aggregate by
Washing

T 27 Sieve Analysis for Fine and Coarse Aggregates

T 40 Sampling Bituminous Materials

T 166 Bulk Specific Gravity of Compacted Bituminous Mixtures using Saturated
Surface-Dry Specimens

T 209 Theoretical Maximum Specific Gravity and Density of Bituminous Paving
Mixtures

T 248 Reducing Samples of Aggregate to Testing Size

T 255 Total Moisture Content of Aggregate by Drying

T 283 Resistance of Compacted Bituminous Mixture to Moisture Induced
Damage

T 305 Determination of Draindown Characteristics in Uncompacted Asphalt
Mixtures

T 312 Preparing and Determining the Density of HMA Specimens by
Means of the Superpave Gryatory Compactor

T 331 Bulk Specific Gravity and Density of Compacted Asphalt Mixtures
Using Automatic Vacuum Sealing Method

ASTM Test Methods

D 5821 Determining the Percentage of Fractured Particles in Coarse Aggregate



Appendix C -- Miscellaneous
Segregation Causes and Cures
Asphalt Content Diagnostic Chart
HMA Gradation Charts
Appendix D -- Quality Control Plans
Quality Control Plan
Quality Control Plan Checklist
Quality Control Plan Annex
Appendix E -- Audits
Certified HMA Producer Program Audit Checklist
Certified HMA Producer Program Partial Audit Checklist

Sampling, Sample Reduction, and Testing Procedures



