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What Is Highly Modified Asphalt?

Bitumen phase Swollen polymer phase

. «

Bitumen + 2*s % polymer .: —>
Bitumen + 5 % polymer .: —
Bitumen + 7*3 % polymer I —

1

Polymer absorbs bitumen swelling 5-10X

Over 5,000,00@ons in over 70 projects
around the world have demonstrated
superior performanceat reduced
thickness

Highly Modified Asphalt is exactly what it says,
asphalt with more than double the normal amount

of SBS polymer.

This gives a much denser polymer network with up
to 10X ruttingand fatigue cracking resistance.
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HIMASpecifications North America

Standard AASHTO M 320 AASHTO 301 AASHTO M 33 AASHTO T 350

PG specification Elastic Recover PG specificatior MSCR Recovel

Alabama PG 7622 90%
Alaska PG 64HO0 90%
Florida PG76E22 90%
Georgia PG 7622 90%
Missouri PG 7622 90%
Oklahoma PG 768 95%
Tennessee PG 768 90%
Utah PG 7084 90%
Virginia PG 7628 90%
Florida PG 8222 90%
lowa PG 7634 90%
Minnesota PG 7634 90%
New Hampshire PG 7634 90%
Ohio PG 882M 90%
Oregon PG 7€28 90%
New York City PG 7634 90%
Utah PG 7634 90%
Vermont PG 7634 90%
Washington PG 7634 90%
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National Center for Asphalt Technology Test Track

A5 trucks, 16 h/day, 5
days/week

AAxle load: 18 kip
ASpeed: 45 mph




Control (S9) and HIMA (N7) Section Designs

Section S9 - Control

178 mm Standard Hot Mix Section N7
32 mm (PG 76-22; 9.5mm NMAS; 80 Gyrations) 145 mm Highly Modified Hot Mix
32 mm (7742% SBS, 9.5 mm NMAS)
. 70 mm (PG 76-22; 19mm NMAS; 80 Gyrations)
71N . 53/, |
57 mm (7%% SBS;19 mm NMAS; 80 Gyrations) 4 | N
76 mm (PG 67-22; 19mm NMAS; 80 Gyrations)
Dense Graded Crushed Aggregate Base Lift thicknesses limited by 3:1
Mr 22 85 MPa thickness:NMAS requirement 150 mm
n =0.40
Test Track Soil
M. = 200 MPa
n=0.45
Courtesy Prof. David Timm, Auburn U.
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N7 Crack Map at 20 Million ESALs

S9 resurfaced at

LR e SR RN LTI R 17 million ESALS

S9 .
)\ f L 7 ESVIND (AT B
Lane-10% Left wheel path-13% Right wheel path - 21%
110/18/14
i.\ll'l'\']-' V| 1y i"'*l' ‘\'
N7

Py ‘“l ' ll v 'IHIJ ulll.rl‘ ll l‘.'- II’#JH:"—

Lane-6% Left wheel path-15%  Right wheel path - 8%

N7
oM ESAs

N7 cracking is superficial tagpwn
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AASHTOWare" Pavement ME Design

Traditional layered elastic model
Comprehensive input data

Fatigue cracking model
Nf_HNI A= kf 1((;) ((I:I)bfl(e[)kubfz(EHM A)kabf3 a from AMPT tensile fatigue

or flexural fatigue

Permanent deformation model

D — =b..k Okrlh kr2br2‘|'kr3br3 3 from AMPTEnor
D(HMA) ep(HMAr'HMA r1 zer(HMA)l other deformation

test
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Predicted damage summary

Pavement Distress

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

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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HiIMAMarket Applications d Where Does it Add Value?

Structural Applications

With a sound base, thinner pavements with lower upfront cost
Demonstrated in many field applications & Ohio University APLF
With weak base, much longer lifetime can be achieved

Thin Overlays
Superior resistance to reflective cracking BUT requires finer, richer mix.
Preservation Surfacing such as micro surfacing
Open Grade Mixes for Reduced Raveling
SAMI Layers

High Stress Applicatiomgamps, intersections
AASHTOWafdPavement ME Design works tdiMAdesigns
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In General Terms, What DoesHIMADO to
Mixture and Performance Characteristics?

Modulus

Cracking Resistance
Rutting Resistance
Cracking Versus Rutting
Structural Integrity




Dynamic Modulus Testing Resultso
9.5 mm NMAS Mixtures
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Four Point Bending Beam Fatigue Results
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TX DOT Overlay Specificationso Coarse Dense Mix

TX DOT C Mix Hamburg & Overlay Test Results

20 ao

18 /W 3 80

16 1 0
g 12.5 mm max Hamburg / .
= s @
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TX DOT Overlay Specificationso Fine Rich Mix

Rut Depth at 20K passes (mm)

TXDOT CAM Mix Hamburg & Overlay Test Results

25
-+ 1400
20 e 1200
f T 1 1000
. 12.5 mm Hamburg 750 min Overlay
TX DOT specification 1 500
10 / l 600
l -+ 400
]
-+ 200
U T T T D
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Overlay Cycles to Fallure
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Thickness Reduction Capability

@ 294 ﬁ
270 Mm (1)
238 II mm (1) Std 228
207 mm (1) Std 179 Bitumen || MM (2)
mm él) Std 146 Bitumen fgmM&f) HIMA
St Bit I
Bitumen || 83 MM (2) e A 2)
HiMA HIMA
Sub Sub Sub Sub Sub Sub Sub Sub
base base base base base base base base
300 300 300 300 100 100 100 100
MPa MPa MPa MPa MPa MPa MPa MPa
Sub Sub Sub Sub Sub Sub Sub Sub
grade grade grade grade grade grade grade grade
300 300 100 100 50 50 20 20
Good quality sub base A Poor quality sub base
(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

So how should these observations apply to design principles?
Structural Pavement Strong Base

Structural Pavement Weak Base

Overlayc Undamaged Pavement

Overlayc Damaged Pavement

Waterproof Bridge Deck

SAMI




Structural Pavement o Strong Base

Lowest strain. Best Case! .
Key distress bottom up fatigue cracking o =

Solutiorr standard mix design, perhaps
slightly richer, 0.2).3%.

Thinner pavement design for lower up l
front cost and life cycle cost for a F | st e

DOT specification
nnnnn

perpetual pavement. L ==

174" (PG 76-22 E, 9.5 mm NMAS, 80 gyrations)

ﬁ H . o [l -22%
-39% ) 8
0% 179 (2
146 ”ﬂj’ A
27" (PG 76-22 E,19mm NMAS; 80 gyrations) o el
Sub sub sub s sub
20 o0 o0 00 || pa
MPo Po Po MPa
27" (PG 76-22 E;19mm NMAS; 80 gyrations) e -
300 300 100 100 50 50 20 20
e B B e B B M N e
Good quality sub base > Poor quality sub base
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Structural Pavement o Weak Base

AModerate strain.

d cycles [Nf]
.

PN
® RN RO
SRS
[SE-R-R-R-]

833388
R

AKey distress risk of subbase, o

subgrade damage, bottom up cracking.

ASolutiort rich bottom layer, little or

no thickness reduction.

ALikely more expensive up front cost,

but perpetual pavement vs. rehab

every few years.

174" (772% polymer; 9.5 mm NMAS)

».2::;; -60% ﬁ

3%a" (1"/2% polymer;19mm H
NMAS; 80 Gyrations) ,

1% (%% polymer; 9.5mm m |l | e || e | ||| e ||
NMAS; 80 Gyrations) L e L e e e e

Good quality sub base >

Poor quality sub base




Overlay o Undamaged Pavement

Low strain.

Key distress should be able to achieve
substantial thickness reduction, but be
aware of potential for rutting below
surface.

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

Thinner pavement for lower up front cost
and life cycle cost.

lo

ad cycles [Nf]
. .

111111

llllll

PN
® RN RO
SRS
[SE-R-R-R-]

833388
R

Good quality sub base

H 34%
9
Std 179
tumen mm (2}
’:fa HiMA
A
sub
bose | | base || base
300
MPo
sub
ggggg grade
300 300 100 100 0 20
MPa_— tpa__| MPg mea_| mra_L | ppg mea__1|  wea
L~ L I W "= L

Poor quality sub base




Overlay 0 Damaged Pavement

Very high localized strain.
Key distress reflective cracking. L i

Solutiort take advantage of rutting
resistance with a finer, richer mix than

standard, e.g., New Jersey HPTO mix l

Mix expensive up front mix, but much B e
. . e . =

better life cycle cost analysis. e

SECTION 406 - HIGH PERFORMANCE THIN OVERLAY (HPTO)

406.01 DESCRIPTION

This Section describes the requirements for constructing high performance thin overlay (HPTO). 28 ﬁ_gq.‘,ﬁ ontt) H 3%
mm (1)
s‘:m 146 Ef::;sn mﬁ?ﬂ
406.02 MATERIALS o mm 2 A
406.02.01 Materials sub sub sub s sub
b;‘)aﬂ n;‘x; in;!f base ?Jf.:(' ::::: base
Provide materials as specified: wro by v e o e b
Tack Coat: sub E sub b sub
- . . e . . s grade rade grade grade grode rade
Emulsified Asphalt, Grade RS-1, SS-1, $S-1h, Grade CSS-1 or CSS-1h.......cooooiiiiiiiicc 902.01.03 i o 100 100 50 50 20
FIPT oo e oo e e e 902.08 T N g B N My
Good quality sub base > Poor quality sub base
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Waterproof Bridge Deck Mix

1.E+08

Vd

| AGK AUNIAYD a%SNRE @2

Key distress fatigue cracking, water
permeation

Solutiort very rich fine mix with <2%

1.E+(r-

© mix 40 (2004)
O mix 41 (2004)
& mix 42 (2004)
= mix 41 (2008)
® mix 48 (2008)

1.E+06

load cyclesN
T

N N
1.E+05 oo

1.E+04

voids.
Lower cost & far better workability than l

alternatives. L
1 12.5 mm ma mburgl ) 750 min Overlay 2
E DOT specification 00 g pr—-
Em /I 500 é e
o wl
SECTION 555 - BRIDGE DECK WATERPROOF SURFACE COURSE 5 w

555.01 DESCRIPTION

This Section describes the requirements for constructing bridge deck waterproof surface course (BDWSC).

555.02 MATERIALS H3 .
555.02.01 Materials mm ) st -
sitmen || 1% Sl ||
Provide materials as specified: s
Tack Coat 64-22. PG G422 ...ooioi oottt et et e er e e er e ean e eae et e era e et enaeraeas 902.01.01 e sub sub sub sub s sub sub
Tack Coat: w0 || S || e ol | g s
MPa. MPe Mpg Mpo MPa n
Cut-Back Asphalt, Grade RC-T0......ccoooiiiiii oo 902.01.02
Emulsified Asphalt. Grade RS-1. 8S-1. 8S-1h. Grade CSS-1 or CSS-1h.......................... 902.01.03 goce || arete gase || arade oo || oo ot || arade
Joint Sealer, Hot Poured 914.02 o || 100 00 0o || "% 20 20
011111. ca el.l Tqr c-)lg]e T — o1 : e N R N S R R
Polymerized Joint AIESIVE ... .oiiiiiiiiie ittt ettt ettt e e erne e e 14.03 Good quality sub base > Poor quality sub base
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tress Attenuating Mix Interlayer (SAMI)

High strain. Low voids. - o
Key distress reflective cracking. ey M

1.E+04

10 100 1000

Solutiort very rich fine mix with low
voids. e —— I

25 4
1400
.
Lower cost than thick structural layer ’
. : 1 0 §
H - 12.5 mm ma mburg 750 min Qverlay 2
g DOT specification s
- 80 @ Hamburg|
8 B |——Owray
Em /I 600 g
& / l g
] a0 ©
200
0 0
60% 65% 70% 75% 80%
Binder Content
-
Interlayer Designed on e
270 H -34% Mem (1)
J u d H?U -399, mm {1) prm std 228
207 mm Std Bitumen mm (2}
Novamear 2014 ointed Concrete iy Tt || e || T
std itumen HIMA
RESEARCH PROJECT TITLE tech transfer summany situmen | 83mm (2) el
Asmessment of Asphal Interlayer HiMA
Designed on jointed Concrete Based on ithe sshsiantial reduction im reflective cracking and ondy marginal sub Sub s b b " . b
SFOMSORS ool increases from using the imeriayer on this research project, it s bose bose base bose base base base base
fovwa Department of Transpertation recommended that future hot mix asphab (HMA) overlay projects in lowa ol ol o s o0 0 oo oo
{InTrans Project 134770 consider usimg the crack-reliel interlayer to delay reflective cracking.
Pederal Higfway Admainistration sub sub
! . grade grade
300 300
e |
Good quality sub base > Poor quality sub base
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La Quinta, CA near PalbpringsStandard slurry on left shows tearing.
HiIMASsIurry on right- only superficial scuffing. After one week of service
90% reduction in power steering burns in-catsacs

1-31-2014
Type Il Slurry ~ HIMA Type Il Slurr
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