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Background and Standard

Terminology Used in HMA

Technology
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What is bitumen?

•

Asphalt

–

 Soluble in petroleum

products

–

 Generally a by-

product of petroleum

distillation process

–

Can be naturally

occurring

•

Tar

–

Resistant to

petroleum products

–

Generally by-product

of coke (from coal)

production
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•

First US hot mix

asphalt (HMA)

constructed in 1870’s

–

Pennsylvania Ave.

–

Used naturally

occurring asphalt from

surface of lake on Island

of Trinidad

•

Two sources

–

Island of 

Trinadad

–

Bermudez

, Venezuela
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Background

•

Each lake asphalt source very consistent

–

Used solubility test to determine source

•

 

Insolubles

 differed substantially between sources

•

Demand for paved roads exceeded the

supply of lake asphalts in late 1800’s

–

Led to use of petroleum 

asphalts
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Refinery Operation
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STILL
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Types

•

Asphalt cements

–

Generally refinery produced material

–

Air blown asphalt cements

•

Cutbacks

–

Asphalt cements “cut” with petroleum solvents

•

Emulsions

–

Mixture of asphalt cement, water, and emulsifying

agent
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Cutbacks

•

Rapid cure (RC) (Naphtha or

Gasoline)

–

High volatility of solvent

–

Tack coats, surface treatments

•

Medium cure (MC) (Kerosene)

–

Moderate volatility

–

Stockpile patching mix

•

Slow cure (SC) (Low viscosity oil)

–

Low volatility

–

Prime coat, dust control
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Emulsions

•

Emulsifier gives surface charge to asphalt

droplets suspended in water medium

–

Anionic

•

Negative charge

•

Alkaline

•

Good with 

limestones 

(positive charge)

–

Cationic

•

Positive charge

•

Acid

•

Good with silica 

gravels 

(negative charge)
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Superpave Asphalt Binders

•

Grading System and Selection Based

Primarily on Climate

PG 58-22

Performance

Grade

Average 7-day

max pavement

design temp

Min pavement

design temp
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Volumetric Terms
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•

All matter has mass and occupies

space.

•

Volumetric analysis is a way of

evaluating the relationships between

mass and volume
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[image: image14.wmf]HMA Volumetric Terms

•

Bulk specific gravity (BSG) of compacted HMA

•

Maximum specific gravity

•

Air voids

•

Effective specific gravity of aggregate

•

Voids in mineral aggregate, VMA

•

Voids filled with asphalt, VFA
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Volumetric Abbreviations

•

V

a

 

- Air voids

•

VMA - Voids Mineral Aggregate

•

P

be 

- Effective Asphalt Content

•

VFA - Voids filled with Asphalt

•

V

ba 

 

- Volume of absorbed asphalt


_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Slide 17

[image: image17.wmf]2/11/99

17

Volumetric Terms

Continued

•

G

sb 

 

- Bulk Specific Gravity of Stone

•

G

se  

- Effective Specific Gravity of Stone

•

G

b  

  

- Bulk Specific Gravity of Asphalt

•

G

mb  

- Bulk Specific Gravity of Mix

•

G

mm  

- Theoretical Maximum Specific

     Gravity of Mixture
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HMA Mix Design

Marshall

Hveem

Superpave
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(HMA)  Mix Design

•

Objective:

–

Develop an economical blend of aggregates

and asphalt that meet design requirements

•

Historical mix design methods

–

Marshall

–

Hveem

•

New

–

Superpave gyratory
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Requirements in Common

•

Sufficient asphalt to ensure a durable pavement

•

Sufficient stability under traffic loads

•

Sufficient air voids

–

Upper limit to prevent excessive environmental

damage

–

Lower limit to allow room for initial densification due

to traffic

•

Sufficient workability
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Marshall Mix Design

•

Uses impact hammer to prepare specimens

•

Determine stability with Marshall 

stabilometer

•

Uses 

volumetrics 

to select optimum asphalt

content
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•

Use kneading compactor to prepare specimens

•

Determine stability with Hveem 

stabilometer

•

Visual observation,

 volumetrics

, and stability used to

select optimum asphalt content

Hveem Mix Design
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Superpave Mix Design

•

Uses 

gyratory 

compactor to prepare specimens

•

Uses volumetric analysis to select optimum

asphalt content
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Training &

Communication

Specification

Development

Process

Control

Product

Acceptance

Lab &

Technician

Certification

Quality Management
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Quality

Assurance

Process

Control

Independent

Assurance

Acceptance
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Method Specification

Maximum Control by

Specifying Agency

Recipe

Cook

Book

DOT

by
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End-Result Specification

Specifying agency sets 

limits for the Contractor

X  

>

  Limit

AASHO Road Test
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QUESTIONS ?
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HMA Volumetric Terms

		Bulk specific gravity (BSG) of compacted HMA

		Maximum specific gravity

		Air voids

		Effective specific gravity of aggregate

		Voids in mineral aggregate, VMA

		Voids filled with asphalt, VFA





Block 2 - HMA MATERIALS

These are basic terms associated with this business.
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Superpave Asphalt Binders

		Grading System and Selection Based Primarily on Climate



PG 58-22

Performance

Grade

Average 7-day

max pavement

design temp

Min pavement

design temp



Block 2 - HMA MATERIALS

This slide will animate.  Talk about how what each of the pieces of  the PG definition.  Tell them that it will be discussed further latter.
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Cutbacks

		Rapid cure (RC) (Naphtha or Gasoline)

		High volatility of solvent

		Tack coats, surface treatments

		Medium cure (MC) (Kerosene)

		Moderate volatility

		Stockpile patching mix

		Slow cure (SC) (Low viscosity oil)

		Low volatility

		Prime coat, dust control





Block 2 - HMA MATERIALS

Cutbacks are liquid at room temperature and are manufactured by adding or “cutting” asphalt cements with petroleum solvents.  The volatility of the solvent dictates the rate at which the solvent evaporates.  How fast the solvent escapes into the atmosphere regulates how fast a mixture of cutback and aggregate will set.  Environmental regulations are increasingly limiting the use of these products.



Ask - do you allow the use of cutbacks?  Point out the use of MCs for patching mixes. 
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Types

		Asphalt cements

		Generally refinery produced material

		Air blown asphalt cements 

		Cutbacks

		Asphalt cements “cut” with petroleum solvents

		Emulsions

		Mixture of asphalt cement, water, and emulsifying agent





Block 2 - HMA MATERIALS

The residuum or “resid” from the distillation process is used to make various asphalt cement products.
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Emulsions

		Emulsifier gives surface charge to asphalt droplets suspended in water medium

		Anionic

		Negative charge

		Alkaline

		Good with limestones (positive charge)

		Cationic 

		Positive charge

		Acid

		Good with silica gravels (negative charge)





Block 2 - HMA MATERIALS

Emulsions are produced by blending asphalt cements, water and an emulsifier (e.g. soap)  in a high shear colloid mill.  The resulting asphalt droplet suspended in the water has a charge which reflects the chemistry of the emulsifier.  The charge of the emulsion is usually selected so that it is opposite that of the aggregate to promote adhesion of the asphalt to the aggregate surface.



What emulsions do you use?  For what?
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Volumetric Analysis

		All matter has mass and occupies space.  

		Volumetric analysis is a way of evaluating the relationships between mass and volume





Block 2 - HMA MATERIALS

General description of volumetric analysis.  We use weights or mass to purchase HMA but we use volumetrics to control the manufacturing process. 
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Hot Mix Asphalt (HMA) Volumetric Terms







Block 2 - HMA MATERIALS

Let’s review the various terms associated with HMA volumetrics.  This is introductory.series.  It will be discussed in more detail later.
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Specific Gravity, G

Mass

Volume



Block 2 - HMA MATERIALS

What is specific gravity?  The slide will animate to fade in.  How do we determine mass and volume in the field?  Use the example of a core - weigh it air and in water to get the mass and volume.
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Hveem Mix Design

		Use kneading compactor to prepare specimens

		Determine stability with Hveem stabilometer

		Visual observation, volumetrics, and stability used to select optimum asphalt content





Block 2 - HMA MATERIALS

Point to each of the equipment pieces.  The system has been used primarily in the Western US.
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HMA Mix Design

Marshall

Hveem

Superpave



Block 2 - HMA MATERIALS

There are three design procedures that have been used over the years.  The point of these next few slides is to point out the three different procedures.
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Volumetric Abbreviations

		Va - Air voids

		VMA - Voids Mineral Aggregate

		Pbe - Effective Asphalt Content

		VFA - Voids filled with Asphalt

		Vba  - Volume of absorbed asphalt





Block 2 - HMA MATERIALS

Go over the abbreviations.  Make sure they have a basic understanding of the terms.  The students will need this understanding for the following building blocks.
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Volumetric Relationships







Vmb











Vsb











Vba

Vb





Vse



Vmm





Va





VMA



Block 2 - HMA MATERIALS

This slide builds - from a empty bucket to a full bucket - describe the various terms as they develop.
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Volumetric Terms

Continued

		Gsb  - Bulk Specific Gravity of Stone

		Gse  - Effective Specific Gravity of Stone 

		Gb    - Bulk Specific Gravity of Asphalt

		Gmb  - Bulk Specific Gravity of Mix

		Gmm  - Theoretical Maximum Specific                     	     Gravity of Mixture





Block 2 - HMA MATERIALS

Abbreviations continued.  Take each term - the “s”  is stone, the “b”  is bulk, the”e” is effective, the “m”  is mix.
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Requirements in Common

		Sufficient asphalt to ensure a durable pavement

		Sufficient stability under traffic loads

		Sufficient air voids

		Upper limit to prevent excessive environmental damage

		Lower limit to allow room for initial densification due to traffic

		Sufficient workability





Block 2 - HMA MATERIALS

No matter which design procedure is going to be used the HMA mixture that is placed on the roadway must meet certain requirements.  The instructor should discuss each of these.    Ask the group how to do you achieve each of these.










_980229331.ppt


(HMA)  Mix Design

		Objective:

		Develop an economical blend of aggregates and asphalt that meet design requirements

		Historical mix design methods

		Marshall 

		Hveem

		New 

		Superpave gyratory





Block 2 - HMA MATERIALS

The objective of HMA mix design is to develop an economical blend of aggregates and asphalt.  In the developing of this blend the designer needs to consider both the first cost and the life cycle cost of the project.  Considering only the first cost may result in a higher life cycle cost.
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Marshall Mix Design

		Uses impact hammer to prepare specimens

		Determine stability with Marshall stabilometer

		Uses volumetrics to select optimum asphalt content





Block 2 - HMA MATERIALS

This is the historical procedure for most of the country.
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Background

		First US hot mix asphalt (HMA) constructed in 1870’s

		Pennsylvania Ave.

		Used naturally occurring asphalt from surface of lake on Island of Trinidad 

		Two sources

		Island of Trinadad

		Bermudez, Venezuela





Block 2 - HMA MATERIALS

Asphalt and HMA pavements have been around for years.
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Block 2 - HMA MATERIALS

For many years HMA specifications provided for the owner agency to retain control and responsibility  of the product being produced.  The contractor would follow step-by-step procedures using specified materials and equipment.  The major disadvantage with this type of specification is the lack of incentive by the HMA contractor and the specifying agency to innovate.







Method Specification


Maximum Control by


Specifying Agency


Recipe


Cook


Book


DOT


by
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Block 2 - HMA MATERIALS

During this course the student will be introduced to the concepts of quality management as they apply to HMA production.  It includes all the topics associated with providing a quality product.
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Superpave Mix Design

		Uses gyratory compactor to prepare specimens

		Uses volumetric analysis to select optimum asphalt content





Block 2 - HMA MATERIALS

Discuss the point that the technology from the historical procedures is the starting point for Superpave and that Superpave builds on it.
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Block 2 - HMA MATERIALS

A major part of quality management is quality assurance - the functions of process control, independent assurance and final acceptance of the product.  These subjects will be interwoven into the various aspects of the course as it progresses.







Quality
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Refinery Operation





FIELD STORAGE

PUMPING

STATION
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Block 2 - HMA MATERIALS

Review with the student the process of manufacturing asphalt cement.
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Block 2 - HMA MATERIALS

In the late 50s there was a move to “end-result” specifications.   In this type of specification the HMA contractor is told what the end product is to be and then testing is accomplished to insure that he attained that end product.







End-Result Specification


Specifying agency sets 


limits for the Contractor


X  


>


  Limit


AASHO Road Test
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QUESTIONS ?



Block 2 - HMA MATERIALS

Ask if there are any questions.
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Background

		Each lake asphalt source very consistent 

		Used solubility test to determine source 

		 Insolubles differed substantially between sources



		Demand for paved roads exceeded the supply of lake asphalts in late 1800’s

		Led to use of petroleum asphalts





Block 2 - HMA MATERIALS

During the late 1800's and early 1900's the demand for paved roads increased so fast that the time-intensive processing and shipping of lake asphalt was limiting the miles of paved roads constructed each year.  This led to the increasing use of petroleum refinery-based asphalts.  It is interesting to note that these asphalts were originally considered inferior to lake asphalt because of their crude source-dependent material properties.    
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Block 2 - HMA MATERIALS

HMA is a mixture of asphalt and aggregates.  The proper combination of these materials will provide a long lasting paved surface that will support the nations traffic for many years.
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What is bitumen?

		Asphalt

		 Soluble in petroleum products

		 Generally a by-product of petroleum distillation process

		Can be naturally occurring



		Tar

		Resistant to petroleum products

		Generally by-product of coke (from coal) production





Block 2 - HMA MATERIALS

Students commonly use the words “asphalt” and “tar” interchangably.  However, asphalt is actually a waste product from the refining of petroleum crude oil while tar is a coal by-product.  These chemical distinctions are important in a selecting a seal coat product.  



If protection from oil and fuel spills is desired, then a coating which will not be dissolved by these products is needed.  Since motor oils, fuel, and asphalt are all derived from petroleum, any spills on this pavement can damage the asphalt-based coating as well as the asphalt concrete.  The old chemistry rule-of-thumb applies: Like dissolves like.  Because tar is a coal rather than asphalt-based product, sealers from this material will not be damaged by petroleum  product spills.










_980229149.ppt


Background and Standard Terminology Used in HMA Technology





Block 2 - HMA MATERIALS

Instructor’s objective:    	To present the standard terms and definitions used in HMA technology.



Learned response:	The student will recognize the basic or primary terms associated with HMA technology.










