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Superpave Superpave –– new new 
technology technology 
indirectly led to indirectly led to 
problemsproblems
Emission Emission 
episodes around episodes around 
the countrythe country
Asphalt fumes are Asphalt fumes are 
an irritant an irritant –– worker worker 
complaintscomplaints



Document OriginDocument Origin

Asphalt Paving Asphalt Paving 
Environmental Environmental 
Council (APEC)Council (APEC)

National Asphalt National Asphalt 
Pavement Pavement 
AssociationAssociation
Asphalt InstituteAsphalt Institute
State Asphalt State Asphalt 
Pavement Pavement 
AssociationsAssociations



Existing Guide DocumentsExisting Guide Documents

Environmental Guidance

Australian APA Australian APA 
Environmental GuideEnvironmental Guide

Specs for PMASpecs for PMA
OHMPA OHMPA 
Environmental Environmental 
Practices GuidePractices Guide

Written to help HMA Written to help HMA 
plants be good plants be good 
neighbors and deal with neighbors and deal with 
environmental environmental 
problems problems 



SUPERPAVE SystemSUPERPAVE System

Performance Graded Performance Graded 
AsphaltsAsphalts

Grades for specific Grades for specific 
climatic and traffic climatic and traffic 
conditionsconditions
New grades for both New grades for both 
suppliers and userssuppliers and users



Laboratory TemperaturesLaboratory Temperatures

Rotational Viscometer Rotational Viscometer 
(Brookfield)(Brookfield)

Viscosity at 135ºC and 165ºCViscosity at 135ºC and 165ºC
Viscosity @ 135ºC < 3.0 PaViscosity @ 135ºC < 3.0 Pa..ss
EquiEqui--viscous Lab Mixing and viscous Lab Mixing and 
Compaction TempsCompaction Temps

Does not work for PMA Does not work for PMA -- use use 
suppliers’ recommendationssuppliers’ recommendations
Not for field temperaturesNot for field temperatures



PG Asphalt TemperaturesPG Asphalt Temperatures
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Laboratory Vs Field 
Temperatures

Laboratory Vs Field 
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EX: PG 70EX: PG 70--2222
Lab Mix Temp:   333ºF Lab Mix Temp:   333ºF --
343ºF343ºF
Lab Comp Temp: 311ºF Lab Comp Temp: 311ºF --
320ºF320ºF
Best Practices Best Practices 
Recommendation Field Mix Recommendation Field Mix 
Temperature: 280ºF Temperature: 280ºF -- 330ºF330ºF
Field Compaction Temp Field Compaction Temp 
determined by Test Stripdetermined by Test Strip



SUPERPAVE CompactionSUPERPAVE Compaction

SUPERPAVE coarse 
mixes may be hard 
to compact
Poor density may Poor density may 
mean permeability mean permeability --
FL experienceFL experience
DOTs are focused on DOTs are focused on 
densitydensity
Contractors are Contractors are 
focused on densityfocused on density



SUPERPAVE CompactionSUPERPAVE Compaction

Pavement designers Pavement designers 
usually have little usually have little 
SUPERPAVE trainingSUPERPAVE training
Maximum Size vs Maximum Size vs 
Nominal Maximum Nominal Maximum 
SizeSize
Lift thickness less Lift thickness less 
than 3 X NMAS makes than 3 X NMAS makes 
density very hard to density very hard to 
achieveachieve
Poor designs added to Poor designs added to 
density problems density problems 



SUPERPAVE CompactionSUPERPAVE Compaction
Contractors want to extend Contractors want to extend 
compaction time compaction time -- Higher Higher 
Mix TemperaturesMix Temperatures
Higher Temperatures should Higher Temperatures should 
be be LAST RESORTLAST RESORT
Use  more rollers Use  more rollers -- three or three or 
fourfour
Keep front roller close to Keep front roller close to 
paverpaver
Watch the Tender Zone Watch the Tender Zone 
Use an Infrared DeviceUse an Infrared Device
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Superpave Caused Higher 
Mix Temperatures
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What’s Wrong With Higher 
Mix Temperatures?

Each 10Each 10°°FF Increase Increase 
in Temperature in Temperature 
Doubles the Amount Doubles the Amount 
of Fumesof Fumes
From 310From 310°°F to 350F to 350°°FF
2x2x2x2 = 2x2x2x2 = 16 Times16 Times
the Fume Amountthe Fume Amount



High Mix Temperature 
Consequences

High Mix Temperature 
Consequences

Excessive aging Excessive aging 
during constructionduring construction
Excessive fumesExcessive fumes
Tender mix Tender mix 
Asphalt drainAsphalt drain--down down --
SMA and OGFC SMA and OGFC 
mixesmixes



Very Small Quantity of 
Asphalt Causing Fumes
Very Small Quantity of 

Asphalt Causing Fumes
Normal 8 hour paving day Normal 8 hour paving day 
–– 1500 tons of HMA at 1500 tons of HMA at 
proper temperatureproper temperature
AC 5% = 75 tons ACAC 5% = 75 tons AC
Fumes for that day are Fumes for that day are 
caused by 21 grams of caused by 21 grams of 
asphalt material asphalt material 
One tablespoon of material One tablespoon of material 
from 75 tons of AC creates from 75 tons of AC creates 
the fumesthe fumes



Lab Temperatures as a 
Starting Point?

Lab Temperatures as a 
Starting Point?

EXAMPLE EXAMPLE -- PG 70PG 70--2222
Lab Mix Temp:   333ºF Lab Mix Temp:   333ºF --
343ºF343ºF

DOT allowed contractor to DOT allowed contractor to 
select mix tempselect mix temp

Target +/Target +/-- 25ºF25ºF
Contractor selected Job Mix Contractor selected Job Mix 
Range: 345ºF Range: 345ºF -- 395ºF395ºF
Temperature Lowered to 315ºF Temperature Lowered to 315ºF 
-- Improved Density and RideImproved Density and Ride



Research Efforts are 
Underway

Research Efforts are 
Underway

NCHRP 9NCHRP 9--10 10 -- Bahia Zero Bahia Zero 
Shear Viscosity in Shear Viscosity in 
Brookfield Brookfield 
Univ. of Texas Univ. of Texas -- Kennedy Kennedy 
Shear Rate of Mix in  Shear Rate of Mix in  
Gyratory Compactor Gyratory Compactor 
NCAT NCAT -- Paddle Mixer Paddle Mixer 
TorqueTorque



Research Efforts are 
Underway

Research Efforts are 
Underway

NCAT Smoke NCAT Smoke 
Emission Potential Emission Potential 
(SEP) Test(SEP) Test

Oven gradually Oven gradually 
increases temperature increases temperature 
-- measures opacity measures opacity 
and mass loss vs. and mass loss vs. 
time and temperaturetime and temperature
Possibly may identify Possibly may identify 
safe maximum mixing safe maximum mixing 
temperature for a temperature for a 
given bindergiven binder



Interim GuidelinesInterim Guidelines

Field Mix Temp ChartField Mix Temp Chart
Asphalt Institute Asphalt Institute 
SurveySurvey
Listed by Binder Listed by Binder 
GradeGrade

Select starting point Select starting point 
in middle of rangein middle of range
Test strip Test strip -- monitor monitor 
temperatures & temperatures & 
densitydensity



Interim Guidelines 
(continued)

Interim Guidelines 
(continued)

Determine Determine lowest lowest laydown laydown 
temp to get densitytemp to get density
Estimate heat lossEstimate heat loss

Haul distanceHaul distance
Ambient temperatureAmbient temperature
WindWind
Mat thicknessMat thickness
PaveCoolPaveCool

Test Strip Temp + Heat Test Strip Temp + Heat 
Loss = Plant Mix TempLoss = Plant Mix Temp



Other Items That Contribute 
to Emissions

Other Items That Contribute 
to Emissions

Handling aggregate Handling aggregate 
and RAPand RAP
AntiAnti--strip additivesstrip additives
Plant and paving Plant and paving 
equipmentequipment
Plant burner operationPlant burner operation
Weather conditionsWeather conditions

Atmospheric Atmospheric 
inversionsinversions
Night pavingNight paving



Guidance AvailableGuidance Available



ConclusionsConclusions

New PG grades and New PG grades and 
density concerns lead to density concerns lead to 
high mix temperatures high mix temperatures 
Need separate ranges Need separate ranges 
for lab and fieldfor lab and field
Use common sense until Use common sense until 
research provides an research provides an 
answer

MixMix
TemperaturesTemperatures

answer



ConclusionsConclusions

EC 101 available through EC 101 available through 
NAPA & Asphalt InstituteNAPA & Asphalt Institute
Contact  AI at Contact  AI at 
www.asphaltinstitute.orgwww.asphaltinstitute.org
Contact NAPA at  Contact NAPA at  
www.hotmix.orgwww.hotmix.org

MixMix
TemperaturesTemperatures



THE ENDTHE END

Questions?Questions?
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