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It is not the intent of thisIt is not the intent of this
presentation to recommend,presentation to recommend,

promote, or endorse anypromote, or endorse any
particular WMA foamingparticular WMA foaming

system!system!

NOTE



Why Foamed WMA?Why Foamed WMA?
•• NO EXTRA ADDITIVES REQUIREDNO EXTRA ADDITIVES REQUIRED
•• WATERWATER--EASY TO HANDLE AND EASY TO HANDLE AND 

OBTAINOBTAIN

•• EASY CONCEPT TO UNDERSTANDEASY CONCEPT TO UNDERSTAND



•• Mixes water and AC to create Mixes water and AC to create 
microscopic steam bubbles to foam microscopic steam bubbles to foam 
the ACthe AC

•• Water injection rate = less than Water injection rate = less than 
2%  of AC flow rate (NOT 2% of 2%  of AC flow rate (NOT 2% of 
mix!)mix!)

•• Mix transported, placed and Mix transported, placed and 
compacted using compacted using ““normalnormal””
procedures.procedures.

FOAMED WMA CONCEPTFOAMED WMA CONCEPT



Less than 2% of AC flow!Less than 2% of AC flow!
So how much water?So how much water?

EXAMPLE: Mix has 6.0% Binder EXAMPLE: Mix has 6.0% Binder 
(virgin)(virgin)
ODOT specification max 1.8%         ODOT specification max 1.8%         

water injectionwater injection
Based on 1 ton mixBased on 1 ton mix
6.0% * 2000 #=120 #6.0% * 2000 #=120 #
1.8% * 120 #= 2.16 # water1.8% * 120 #= 2.16 # water
Or approx.  0.25 gallonsOr approx.  0.25 gallons
Or approx.  32 ounces PER TON OF Or approx.  32 ounces PER TON OF 

MIX!!!MIX!!!



THE FOAMING OF THE BINDER IS THE THE FOAMING OF THE BINDER IS THE 
KEY NOT THE AMOUNT OF WATERKEY NOT THE AMOUNT OF WATER

•• MORE WATER MAY NOT IMPROVE THE MORE WATER MAY NOT IMPROVE THE 
FOAMINGFOAMING

•• IN SOME CASES EXCESSIVE WATER IN SOME CASES EXCESSIVE WATER 
MAY CAUSE MAY CAUSE ““GUMMYGUMMY”” MIXMIX

•• IT IS IMPORTANT TO CONTROL THE IT IS IMPORTANT TO CONTROL THE 
WATER DUE TO THE SMALL AMOUNT WATER DUE TO THE SMALL AMOUNT 
USEDUSED

•• IT IS A BEST FIT PROCESS!IT IS A BEST FIT PROCESS!



FOAMING OF
LIQUID ASPHALT

THINK OF SHAVING CREAM

WMAWMA



WHEN ASPHALT IS HOT IT ACTS AS A WHEN ASPHALT IS HOT IT ACTS AS A 
LUBRICANT & PROMOTES COATINGLUBRICANT & PROMOTES COATING

WHEN ASPHALT IS COLD IT ACTS AS A GLUE WHEN ASPHALT IS COLD IT ACTS AS A GLUE 
(CEMENT)(CEMENT)

FOAMING ASPHALT HELPS THE LUBRICATION & FOAMING ASPHALT HELPS THE LUBRICATION & 
COATING OF THE MIX AT A LOWER COATING OF THE MIX AT A LOWER 

TEMPERATURE!TEMPERATURE!



NORMAL ASPHALT BINDER

THIN FILM THICKNESS

9 µm



FOAMED ASPHALT BINDER THIN 
FILM THICKNESS=165 µm 

APPROXIMATELY 18 TIMES VOLUME INCREASE



AFTER WATER LEAVES MIX BINDER
THIN FILM THICKNESS=9 µm 

WATER NORMALLY IS GONE BY THE TIME THE FIRST 
ROLLER IMPACTS THE MIX!



WMA FOAMING OF BINDERWMA FOAMING OF BINDER

““MODIFYING THE BINDERMODIFYING THE BINDER
SO IT TEMPORARILYSO IT TEMPORARILY

LOWERS ITS OVERALLLOWERS ITS OVERALL
VISCOSITY ANDVISCOSITY AND

INCREASES ITS VOLUMEINCREASES ITS VOLUME
WITHOUT INCREASINGWITHOUT INCREASING

TEMPERATURETEMPERATURE””



Why do we heat HMA?Why do we heat HMA?
•• To remove moistureTo remove moisture
•• To coat the aggregateTo coat the aggregate
•• To provide for heat To provide for heat 

transfer to RAPtransfer to RAP
•• To transport the mixTo transport the mix
•• To compact the mix!To compact the mix!

Aggregate >212 F 
to remove H2O

FOAMING ACCOMPLISHES FOAMING ACCOMPLISHES 
THIS AT A LOWER TEMP!THIS AT A LOWER TEMP!



As viscosity goes up the 
more difficult it is to 

compact!
Upper range of vis 

for compaction



• At this point the 
mix is basically 
the same as 
before WMA



COMPACTIONCOMPACTION

• SINCE THE VOLUME 
OF THE BINDER IS 
INCREASED ITS 
LUBRICATION IS 
IMPROVED AND 
THE MIX IS EASIER 
TO COMPACT.

• AND ITS VISCOSITY 
IS REDUCED!



To date theTo date the
Shelly Group hasShelly Group has
used these waterused these water
injection foaminginjection foaming

systemssystems!!

•• Astec Double BarrelAstec Double Barrel
•• TerexTerex
•• GencorGencor
More foaming processes are being developed!



Astec SystemAstec System



Terex Foam Warm Mix ProcessTerex Foam Warm Mix Process

Expansion ChamberExpansion Chamber

Water Pump

Existing 
AC Pump

Counterflow DrumCounterflow Drum

Water Tank

Foam Injection pipe running 
along side existing AC pipe





Gencor SystemGencor System



Gencor InstallationGencor Installation





REGARDLESS OF METHODREGARDLESS OF METHOD
FOAMED ASPHALT:FOAMED ASPHALT:

•• ALLOWS COATING AT LOWER ALLOWS COATING AT LOWER 
TEMPERATURESTEMPERATURES

•• LOWERS OXIDATION OF BINDERLOWERS OXIDATION OF BINDER
•• CAN IMPROVE COMPACTABILITYCAN IMPROVE COMPACTABILITY
•• REDUCES FUMES.REDUCES FUMES.



FOAMED ASPHALT MAY HELPFOAMED ASPHALT MAY HELP
REDUCE ABSORPTIONREDUCE ABSORPTION



• Light oils are either put in asphalt or 
left in asphalt during refining

• These light oils boil above 285oF

• By mixing at below 285oF, the boiling 
point is never reached…eliminating  
smoke (vapor) and corresponding 
smell!!

FOAMED ASPHALTFOAMED ASPHALT
Little SmokeLittle Smoke –– Little SmellLittle Smell……Why?Why?



CONVENTIONAL
HOT MIX

WARM MIX



HMA

WMAWMA



HMAHMA



WMAWMA





RAP AND WMA GO HAND IN HAND!RAP AND WMA GO HAND IN HAND!

High Percentage Recycle MixHigh Percentage Recycle Mix
with Standard Grade of Asphaltwith Standard Grade of Asphalt

• PLANT RUNS BETTER WITH RAP

• LESS OXIDATION AT LOWER TEMPERATURES

• USE OF STANDARD BINDER



By using a standard liquid 64By using a standard liquid 64--22, you 22, you 
produce a much softer product than with produce a much softer product than with 
virgin mix due to:virgin mix due to:

 Lower temperature results in less Lower temperature results in less 
oxidation oxidation 

 Light oil remains in liquid.Light oil remains in liquid.

High Percentage Recycle MixHigh Percentage Recycle Mix
with Standard Grade of Asphaltwith Standard Grade of Asphalt



• Use less fuel due to 50Use less fuel due to 50ooFF lower lower 
temperaturetemperature

•• No volatilesNo volatiles

•• Use more recycleUse more recycle

•• Some lower emissionsSome lower emissions

FOAMED ASPHALTFOAMED ASPHALT--GREEN?GREEN?
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CARBON FOOTPRINTCARBON FOOTPRINT

A carbon footprint is a measure of the impact our 
activities have on the environment, and in particular 

climate change. It relates to the amount of greenhouse 
gases produced in our day-to-day lives through burning 
fossil fuels for electricity, heating and transportation etc. 

The carbon footprint is a measurement of all greenhouse 
gases we individually produce and has units of ton (or kg) 

of carbon dioxide equivalent.









• Less oxidation of mixLess oxidation of mix--for every 25 for every 25 

degree rise in temperature oxidation degree rise in temperature oxidation 

doubles!doubles!

•• Better coatingBetter coating

•• More uniformity of compactionMore uniformity of compaction

WILL OUR PAVEMENTSWILL OUR PAVEMENTS
PERFORM?PERFORM?



• Culture of paving crewsCulture of paving crews

•• Customer demands itCustomer demands it--hotter is betterhotter is better

•• Agency specificationsAgency specifications

•• Baghouse and drum flight concernsBaghouse and drum flight concerns

•• Low TSR resultsLow TSR results

CHALLENGES!CHALLENGES!



ODOT draftODOT draft
specificationsspecifications

ITEM 402  ASPHALT CONCRETE MIXING PLANTS
402.01 Description
402.02 General
402.03 Scales
402.04 Thermometers
402.05 Storage
402.06 Calibration
402.07 Computerized Plant System
402.08 Polymer Binders
402.09 Water Injection System for Warm Mix Asphalt



• 402.09 Water Injection System for Warm Mix Asphalt.

• When allowed by specification use an approved water injection system for the purpose of 
foaming the asphalt binder and lowering the mixture temperature. Only use equipment that has 
been proven stable and effective thru project use on non-ODOT projects.  Ensure the water 
injection  never exceeds 1.8% by weight of asphalt binder.

• Ensure equipment for water injection meets the following requirements:

• Injection equipment computer controls are in the plant control room and are tied to the plant 
computer metering. 

• Injection equipment has variable water injection control controlled by the plant operation rate.

• Water injection rate cannot be manually overridden by the plant operator once in the computer.

• Injection equipment stops water flow when a control or equipment failure in the injection 
system occurs.

• The water injects into the asphalt binder flow before the asphalt binder spray hits aggregate.  Do 
not allow water to touch aggregate before the binder spray. 

• Injection equipment includes water storage and pump control tied to the injection computer 
controls. 

• Water storage low water alarm in the control room.

• Provide a PG binder sampling valve between the last piping tee on the tank side of the line and 
the injection equipment.to sample PG binder before water is injected.

• Provide a PG Binder sampling valve at the injection equipment to sample binder prior to spray.



SOURCES OF INFORMATIONSOURCES OF INFORMATION



A CONTRACTORA CONTRACTOR’’S PERSPECTIVES PERSPECTIVE
ON FOAMED WMAON FOAMED WMA

SUMMARYSUMMARY
•• SimpleSimple
•• Lowers mix temperature Lowers mix temperature 
•• Increases binder volumeIncreases binder volume
•• Helps with coating Helps with coating 
•• Helps with compactionHelps with compaction
•• Lower emissionsLower emissions--plant & roadplant & road
•• Reduces oxidationReduces oxidation
•• IS GREEN!!IS GREEN!!



THANK YOUTHANK YOU
TO THETO THE

FOLLOWINGFOLLOWING
COMPANIES FORCOMPANIES FOR
USE OF PHOTOSUSE OF PHOTOS
AND DRAWINGSAND DRAWINGS











TRANSPORTING THE MIXTRANSPORTING THE MIX
IS NOT A PROBLEMIS NOT A PROBLEM
IF IT IS COATED AND HEATEDIF IT IS COATED AND HEATED



FOAMED ASPHALT MAY BE THEFOAMED ASPHALT MAY BE THE
STANDARD OF THE INDUSTRYSTANDARD OF THE INDUSTRY
OVER TIMEOVER TIME

•• PROGRESS IN OTHER STATES SUGGESTS PROGRESS IN OTHER STATES SUGGESTS 
THE EVOLUTION OF WMA HAS THE EVOLUTION OF WMA HAS 
OCCURREDOCCURRED

•• BENEFITS OF ENERGY SAVINGS, BETTER BENEFITS OF ENERGY SAVINGS, BETTER 
COMPACTION, ABILTYTO HAUL LONGER COMPACTION, ABILTYTO HAUL LONGER 
DISTANCES, AND ABILITY TO EXTEND DISTANCES, AND ABILITY TO EXTEND 
PAVING SEASON WILL DRIVE WMA PAVING SEASON WILL DRIVE WMA 
IMPLEMENTATIONIMPLEMENTATION

•• ENVIRONMENTAL BENEFITS OF WMA ENVIRONMENTAL BENEFITS OF WMA 
SHOULD BE CONSIDERED AS EQUALLY SHOULD BE CONSIDERED AS EQUALLY 


