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What Is Highly Modified Asphalt?

ÁHighly Modified Asphalt is exactly what it says, 
asphalt with more than double the normal amount 
of SBS polymer.

ÁThis gives a much denser polymer network with up 
to 10X rutting and fatigue cracking resistance.

Over 5,000,000 tons in over 70 projects 
around the world have demonstrated 
superior performanceat reduced 
thickness.
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HiMASpecifications North America

Standard AASHTO M 320 AASHTO T 301 AASHTO M 332 AASHTO T 350

PG specification Elastic RecoveryPG specificationMSCR Recovery

Alabama PG 76E-22 90%

Alaska PG 64E-40 90%

Florida PG 76E-22 90%

Georgia PG 76E-22 90%

Missouri PG 76E-22 90%

Oklahoma PG 76E-28 95%

Tennessee PG 76E-28 90%

Utah PG 70E-34 90%

Virginia PG 76E-28 90%

Florida PG 82-22 90%

Iowa PG 76-34 90%

Minnesota PG 76-34 90%

New Hampshire PG 76-34 90%

Ohio PG 88-22M 90%

Oregon PG 76-28 90%

New York City PG 76-34 90%

Utah PG 76-34 90%

Vermont PG 76-34 90%

Washington PG 76-34 90%



National Center for Asphalt Technology Test Track

Á5 trucks, 16 h/day, 5 
days/week

ÁAxle load: 18 kip

ÁSpeed: 45 mph



Control (S9) and HiMA (N7) Section Designs

7 in 5¾ in



N7 Crack Map at 20 Million ESALs

S9 resurfaced at
17 million ESALs

N7 cracking is superficial top-down



AASHTOWareTM Pavement ME Design

ÁTraditional layered elastic model

ÁComprehensive input data

ÁFatigue cracking model

ÁNf-HMA = kf1(C)(CH)bf1(et)
kf2bf2(EHMA)

kf3bf3

ÁPermanent deformation model

ÁDp(HMA)= ep(HMA)hHMA= br1kzer(HMA)10kr1hkr2br2Tkr3br3

ă from AMPT tensile fatigue
or flexural fatigue

ă from AMPT Fnor 
other deformation 
test



Predicted damage summary 

Pavement Distress S9 N7

Total Permanent Deformation, mm 10.2 8.4

AC Permanent Deformation, mm 6.4 1.5

Bottom-Up Cracking, % Area 18 1.5

Measureddamage summary
Pavement Distress S9 N7

Total Permanent Deformation, mm 6.0 1.6

AC Permanent Deformation, mm 6.0 1.6

Bottom-Up Cracking, % Area 10 0
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HiMAMarket Applications ðWhere Does it Add Value?

ÁStructural Applications

ÁWith a sound base, thinner pavements with lower upfront cost

ÁDemonstrated in many field applications & Ohio University APLF

ÁWith weak base, much longer lifetime can be achieved

ÁThin Overlays

ÁSuperior resistance to reflective cracking BUT requires finer, richer mix.

ÁPreservation Surfacing such as micro surfacing

ÁOpen Grade Mixes for Reduced Raveling

ÁSAMI Layers

ÁHigh Stress Applications ςramps, intersections

ÁAASHTOWare®Pavement ME Design works for HiMAdesigns
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In General Terms, What Does HiMADo to 
Mixture and Performance Characteristics?

ÁModulus

ÁCracking Resistance

ÁRutting Resistance

ÁCracking Versus Rutting

ÁStructural Integrity
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Dynamic Modulus Testing Results ð
9.5 mm NMAS Mixtures
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Four Point Bending Beam Fatigue Results
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TX DOT Overlay Specifications ðCoarse Dense Mix

12.5 mm max Hamburg
TX DOT specification
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TX DOT Overlay Specifications ðFine Rich Mix

12.5 mm max Hamburg     750 min Overlay 
TX DOT specification
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Thickness Reduction Capability

(1) Thickness determined by asphalt strain criterion          HiMA = Highly Modified Asphalt
(2) Thickness determined by sub grade strain criterion
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HiMAMixture and Pavement Design Concepts

ÁSo how should these observations apply to design principles?

ÁStructural Pavement ςStrong Base

ÁStructural Pavement ςWeak Base

ÁOverlay ςUndamaged Pavement

ÁOverlay ςDamaged Pavement

ÁWaterproof Bridge Deck

ÁSAMI
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Structural Pavement ðStrong Base

ÁLowest strain. Best Case!

ÁKey distressτbottom up fatigue cracking

ÁSolutionτstandard mix design, perhaps 
slightly richer, 0.2-0.3%.

ÁThinner pavement design for lower up 
front cost and life cycle cost for a 
perpetual pavement.
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Structural Pavement ðWeak Base

ÁModerate strain.

ÁKey distressτrisk of subbase, 
subgrade damage, bottom up cracking.

ÁSolutionτrich bottom layer, little or 
no thickness reduction.

ÁLikely more expensive up front cost, 
but perpetual pavement vs. rehab 
every few years.
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Overlay ðUndamaged Pavement

ÁLow strain.

ÁKey distressτshould be able to achieve 
substantial thickness reduction, but be 
aware of potential for rutting below 
surface. 

ÁSolutionτstandard mix design, perhaps 
0.2-0.3% richer to be on the safe side.

ÁThinner pavement for lower up front cost 
and life cycle cost.
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Overlay ðDamaged Pavement

ÁVery high localized strain.

ÁKey distressτreflective cracking.

ÁSolutionτtake advantage of rutting 
resistance with a finer, richer mix than 
standard, e.g., New Jersey HPTO mix

ÁMix expensive up front mix, but much 
better life cycle cost analysis.
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Waterproof Bridge Deck Mix

ÁIƛƎƘ ǎǘǊŀƛƴΦ ά½ŜǊƻέ ǾƻƛŘǎΦ

ÁKey distressτfatigue cracking, water 
permeation

ÁSolutionτvery rich fine mix with <2% 
voids.

ÁLower cost & far better workability than 
alternatives.
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Stress Attenuating Mix Interlayer (SAMI)

ÁHigh strain. Low voids.

ÁKey distressτreflective cracking.

ÁSolutionτvery rich fine mix with low 
voids.

ÁLower cost than thick structural layer.
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La Quinta, CA near Palm Springs Standard slurry on left shows tearing.
HiMAslurry on right - only superficial scuffing. After one week of service 
90% reduction in power steering burns in cul-de-sacs
1-31-2014

Type II Slurry HiMA Type II Slurry


