Lab and Field Evaluation of Extended Life HMA

Sections and Implications on Pavement Design

Ramez Hajj, Assistant Professor, UIUC
Renan Santos Maia, Graduate Research Assistant, UIUC
Marshall Thompson, Professor Emeritus, UIUC
Charles Wienrank, Pavement Design Engineer, IDOT
Brian Hill, HMA & Aggregate Engineer, IDOT

Presented at 66"
lllinois Bituminous Paving Conference
December 10, 2025

{E-! TRANSPORTATION Champaign, IL




Acknowledgement I

This presentation is based on the results of ICT-R27-233, ICT-R27-267 and ICT-R27-SP75,
These projects were conducted in cooperation with the lllinois Department of
Transportation and lllinois Center for Transportation. The contributions of the technical
review panel are gratefully acknowledged, and the financial support of IDOT. The contents
do not reflect the official views or policies of the Illinois Department of Transportation or
lllinois Center for Transportation; they only represent views of the authors.

L |
[E ILLINOIS CENTER FOR TRANSPORTATION

® GRAINGER ENGINEERING 2



Background on IDOT Pavement Design

Full-depth (perpetual) asphalt Current IDOT/ICT
pavement mechanistic-empirical (M-E) :
Research in Progress

sureat of eotgn and design was last modified in 2011.

Environment Manual r

linors Deparment of Transportation
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Bottom-up fatigue cracking has not
been a recurrent problem in IL for
Perpetual Sections.

y _ Fatigue Endurance Limit
(FEL) criteria

I

Increasing interest in higher amounts of
Recycled Asphalt within HMA Mixtures,
especially lowerbinder. | =0 @ eeemmm e e e - - -

Potential reduction of $30,000/lane-mile per 10 pe increase in FEL
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Why Use Extended Life Pavement Design?

" Warranty demonstration project mandated by lllinois FIRST legislation in

1999
" "The Department shall implement a demonstration project, under which

20 of the contracts ... for fiscal years 2000 through 2004 shall have a
performance-based warranty of at least 5 years...”

" Also required extended life designs

" “10 of those contracts shall be designed for a 30-year life cycle.”

" Asphalt industry wished to compete on “30-year life cycle” warranty

projects
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What Is An Extended Life HMA Design?

" Built to last longer than the standard 20-year design
= Will not require major rehabilitation or patching

= Considered “Perpetual” - Surface is sacrificial and is replaced at some
frequency
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Extended Life HMA Elements

" Polymer required in upper lifts

= SMA surface preferred

" 1.0% hydrated lime (dry) anti-strip
used on 2 projects

= Polymer tack coat between lifts

= Extra tack coat on longitudinal joints

<«— Surface Mix — typically SMA

Polymer Sub-surface (PSS)

Intermediate Binder (IB)

(early form of LJS) <«—| Rich Bottom Base (RBB)
= Material transfer device required on
all lifts
= Rich bottom base used on most A Lime§stlgg:l?::é Soil
projects

= Minimal RAP or RAS allowed, but
more RAP would likely be used today
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Extended Life HMA Project Locations
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Field Sections
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Field Sections
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Field Sections
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Field Sections
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Field Sections
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Field Sections
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Overview of Testing Plan

Surface (2 in SMA)

Sub-surface (IL-19.0 + Modified binder)

Intermediate Binder (IB)
(IL-19.0, PG 64-22 + 0-15% RAP)

| Rich Bottom Base (Low AV)

Google/Maps

. \é\;f::aelg—gath: direct tire-pavement interaction volume — more } HWTT, TSR, I-FIT | Modulus &

Fatigue

— Center of lane: expected lower load effect — less damage.
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ICT - Methodological Framework — E* (AASHTO TP132-25) o

110 mm

»
|

HORIZONTAL

Core Saw
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ICT - Methodological Framework — E* (AASHTO TP132-25) o

Clean specimen, Attach 3 PAIRS (6) of
check eccentricity hexagonal gauge points

Phase 1 (110 mm, Bottom)
Section Layer Type Binder AV (%)

0
0
0
0
0
0
0
0
0

Table 1—Recommended Testing Temperatures and Loading Frequencies

PG 58-XX and Softer PG 64-XX and PG 70-XX PG 76-XX and Stffer

Loading Loading Loading
> Temperature, Frequencies, Temperature, Frequencies, Temperature, Frequencies,
i Hz i Hz *C Hz
4 10,101 4 10, 1,001 4 10, 1. 0.1
20 10,101 20 10, 1,001 20 10, 1. 0.1
33 10, 1.0.1, and 40 10,1, 0.1, and 45 10, 1.0.1, and
0.01 0.01 0.01

Run FIRST TEMPERATURE (4C, 10, 1, 0.1 Hz)
Pre-condition at 4C overnight.

,

Run SECOND TEMPERATURE (20C, 10, 1, 0.1 Hz)
Pre-condition at 20C (servo room) overnight.

|

Run THIRD TEMPERATURE (35, 40 or 45C, 10, 1, 0.1, 0.01 Hz)
Pre-condition at 35-40-45 (env. chamber) 4h.

.

Export FlexMAT file and upload to the FlexMAT software. Get
master curves.

® GRAINGER ENGINEERING
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Field Cores — Dynamic Modulus
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Field Cores — Dynamic Modulus

I-70 (Contract 70059)
Clark County, 2003
(22 years)

]

L DUDUGUE = e s e mmmme T L
Bt 1 = e LT A f 0 | cione
o Rockford
0 . B
= Elai OEvanston) &
Cedar Rapids el . ;
i i Chicagr
7 = 35, o Naperville;
G lowa City. | 3
> Davenport i Joliet | 1
4505
52}
" Galesburg
A ! =
G Peoria [55] I
i - oy artnsuie
0 Bloomington } o 50 &2
ILLINOIS \ = )
= ©‘Champaign ===k}
22 1
} Quincy !
‘-i\ & iSpringfield

By | i
' 1O Terre
go :
N
\ i
\

{os)
i P
OFallon G st Charles 2
= E - St. Louis
2 h e
544
&
- u__} : : - G Evansvi

Mark: Twain k,
National Forest Shawnee,

National Forest

,Cape = ;""
"G'\rardeay.__g A &

Grgsg!e‘. F:flaps\\"‘Pé.ducah v

CRS=7.5
IRI =46.0

|E*] (MPa)

1.E+05
| 70 (Contract 70059)
Clark County, 2003 go======
BT
Evos L (PG 70-22) o BT
P
)
s
/. d
o
1E+03 | ) ,,O///O’
1.E+02 |
o Center
® \Wheel path
1.E+01 : : : : :
1.E-09 1.E-06 1.E-03 1.E+00 1.E+03 1.E+06

Reduced Frequency (Hz)

® GRAINGER ENGINEERING

L |
[E ILLINOIS CENTER FOR TRANSPORTATION

21



Field Cores — Dynamic Modulus

IL 29 (Contract 72535) 1.E+05
Sangamon County
2004 (21 years; 2020 thinlay)
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Field Cores — Dynamic Modulus

IL 29 (Contract 72536)
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Field Cores — Dynamic Modulus

IL 159 (Contract 76200)

Madison County
2004 (21 years)
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Field Cores — Dynamic Modulus
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Field Cores — Dynamic Modulus

IL 255 (Contract 76543) 1.E+05
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Field Cores — Dynamic Modulus

IL 255 (Contract 76986)

Madison County
2008 (17 years; 2023 resurfacing)

‘ Janesvilie ¢ 53]
: = Rockford
, & Elging-L2 Evanst N
' Cedar Rapids Telgin van-s ok ~
¥ T & Chicago
: 7 5 3% N g 3
ot lowa City. | 2 ; g R
— Lo-Davenport o Joliet 1 H I
50
52 \
Galesburg
o Peoria | T < ‘
< Bloomington ‘g.
p: E
ILLINOIS AN B
: = or Champaign+-ig I
\} Quincy o i \:
= o' Springfield |
72
T |
“\_‘ ' = Terre Hat |
P [ 1
% =t A ]
} % @ W ‘.-I
ia g L0 linois 255 % — o3
a O'Fallon < ¥ 57 |
(5] 4 :
rson City c:i! ++St. Louis )
I @ J,-" Nat
“\-.‘ ._"I, 64
fRolla e i . qEvansville:
Mark:Twain L‘SI 1 2 A Owe
National Forest nawnee P, Mt
National Forest L165]
,Cape = i
*Girardeau @ &=
__";‘,“" “.paducah 9
[ SEJRL A

L |
[E ILLINOIS CENTER FOR TRANSPORTATION

__ CRS=86

IRI = 52

|E*| (MPa)

1.E+05

1.E+04

1.E+03 |

IL 255 (Contract 76986)
Madison County, 2007
(PG 64-22) oot

—_—
—— e —— =

1.E+02 |
® Wheel Path
o Center
1.E+01 L L L L L
1.E-09 1.E-06 1.E-03 1.E+00 1.E+03 1.E+06

Reduced Frequency (Hz)

® GRAINGER ENGINEERING

27



Field Cores — Dynamic Modulus

US 45 (Contract 98630)
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Field Cores — Dynamic Modulus (Wheel
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Summary and Conclusions I

 “Extended life” HMA pavements have worked very effectively in Illinois

 Timely maintenance, light rehabilitation, and now preservation have resulted in
excellent surface, roughness, and overall structural performance

 E* results show some structural change in modulus in wheel path in a few sections, but
most sections performing as well as outside of wheel path

 Current sections likely overdesigned; potential for reducing to save costs while still
constructing extended life pavements

 Future presentations will focus on lab testing of I-FIT, HWTD, and TSR for these sections
as well as FWD/TSD structural testing
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Thank You
Questions?

Presenter: Ramez Hajj
Email: rhajj@illinois.edu
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