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Talking Points

What is long life pavement
What Caltrans has done
What Caltrans is doing now
What's next




Concept of Asphalt Long Life Pavement

= 40-year design life for all structural layers
= Periodic replacement of thin surface layer




Long Life Mix Design

= Surface Layer
*» Polymer modified
* 15% RAP max
6% AV max in place
Rut and Top-Down Crack
" |ntermediate Layer Resistant Surface Layer
* Max 25% RAP
“* 6% AV max in place

Stiff Intermediate Layer

= Rich Bottom Layer Rut, crack resistant

* +X% Binder

* Max 15% RAP Stiff, Fatigue Resistant
3% AV in place max Rich Bottom
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I-710 Long Life AC Project

= First long life project in Caltrans

= Tailored mix design for high truck traffic to and from the
Port of Long Beach

= 30-year Design Traffic: 200 million ESALs (Tl — 17.0)




Caltrans Long Life Pavement Projects

" |-710 Long Beach (2002)
" |-5 Red Bluff (2011)

" |-5 Weed (2011)

" |-80 Solano (2013)

" |-5 Sacramento (2019)
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-5 Red Bluff

" |nterstate 5 — north of Red
Bluff (PM 37.0 to 41.5)

= 40-year Design Traffic: 15
million ESALs (Tl — 12.5)

"= Three layers:

*» Surface layer: PG 64-28 PM
with 15% RAP. Aggregate
treated with 1.2% lime
(marinated).

* Intermediate layer: PG 64-16
PM with 25% RAP. Aggregate
treated with 1.2% lime.

¢ Rich bottom layer: PG 64-16
PM with 15% RAP. Aggregate

ct treated with lime.
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-5 Weed

" |nterstate 5 through and north of the City of Weed
= 40-year Design Traffic: 10 million ESALs (T1— 12.0)

= Two layers:
¢ Surface layer: PG 64-28 PM with15% RAP. Aggregate treated
with 1.2% lime (marinated).

*» Intermediate layer: PG 64-10 binder with 25% RAP and lime
treated aggregate.




-80 Solano

" |nterstate 80 in Solano County between Dixon
and Vacaville

= 40-year Design Traffic: 7.8 million ESALs
(TI—-11.5)

= Constructed over cracked and seated jointed
concrete pavement.

= Two layers:

s Surface layer: PG 64-28 PM with 15% RAP.
Aggregate treated with 1.2% lime (marinated).

“*Intermediate layer: PG 64-10 binder with 25% RAP.
Aggregate treated with lime.
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-5 Sacramento

®  Construction started 2019 — from American River Viaduct to south
of Elk Grove Blvd (PM 9.7 to 24.9)

= Design Traffic: 265 million ESALs (Tl — 27.5)

= Used performance related testing as part of daily construction
guality assurance in addition to mix design




Value Engineering Study on Sac I-5

= |-5 value engineering proposal recommended a
change from pre-cast panels to a full-depth
asphalt perpetual pavement under bridges

= Net dollar savings approx. $19.4 million
= Over 630,000 tons of asphalt on the project

= Structural section:
“ 0.7 RHMA-O
% 0.2 PG 64-28 PM with up to 15% RAP
% 0.7 PG 64-16 with up to 25% RAP
% 0.2" Rich bottom mix PG 64-16 with up to 15% RAP
*» 1.0 Class 2 Aggregate Base
* Tensar geogrid/geotextile composite at the bottom




JMF and Specifications for
1-5 Sacramento




Process to Set Baseline Mix Design for JMF
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Specifications (1/2)
Sampled local materials in fall 2017
“*+All local aggregates within HMA haul distance
*+ All available binders meeting 64-28PM, 64-16

Selected binder based on binder test results
Established requirements for rutting

Put together dense gradation and did
volumetric mix design following CT
Superpave procedure for surface and
Intermediate courses, used OBC+0.5% for
rich bottom

*»» Checked rutting criteria

*»» Checked across aggregate types



Process to Set Baseline Mix Design for JMF
Specifications (2/2)

= Optimized local aggregate gradations to
Improve performance

" Performed lab test characterizations for CalME
structural design
*» Flexural stiffness, flexural fatigue, shear

= Caltrans ran CalME to verify pavement
performance




Performance Related Tests for JMF

= Fatigue/Stiffness (for IMF approval only)
T 321 - Beam Flexural Fatigue test
= Permanent Deformation (NEW)

T 378 - “"Flow number test” using AMPT (asphalt
mixture performance tester)

<*Using repetitions to permanent axial strain
because Flow Number can be hard to pinpoint for
California mixes

= Cracking Resistance (NEW)
*AASHTO TP124 — IFIT (first year)
“*ASTM D8225 - IDEAL CT
= Moisture Sensitivity
‘T 324 Hamburg wheel tracking test (HWTT)
‘T 283 Tensile strength ratio (TSR)
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Baseline Performance Requirements
JMF

HMA-LL Performance Requirements

Requirement

HMA-LL,
Test Sample HMA-LL, HMA- LL, Rich
Design parameters method | Air Voids Surface Intermediate Bottom
Permanent deformation: 12
Minimum number of cycles to | AASHTO Mix 2 093 4131 Not
3% permanent axial strain T 3783 | specific? ’ ’ Required
Beam stiffness (psi): 2°
Minimum stiffness at the 50t A,_AFSBHZIO Mix 214,000 at | 789,000 at | 756,000 at
strain level Modified3
in./in. in./in. in./in.
Beam fatigue: 2°
Minimum of 1,000,000 cycles 617x10° 299x10% 306x10°
to failure at this strain AASHTO . in./in. in./in. in./in.
T 321 Mix
. specifict
. Modified3
Minimum of 250,000 cycles to 952x10% 446x106 441x10°
fallure at this strain in.in. in.fin. in.in.




HMA-LL Performance Requirements

Requirement
HMA-LL,
Test Sample | HMA-LL, | HMA- LL, Rich
Design parameters method | Air Voids | Surface | Intermediate | Bottom
Semicircular beam fracture potential:
2
AASHTO Mix 3.0 0.5 05
Minimum flexibility index TP 1243 specific* '
Moisture Sensitivity: © AASHTO T
Minimum repetitions 324 I:neertft']eosdt 20,000 20,000 NOt q
Modified? Require

NOTES:

1 Tested at a temperature of 122°F (50°C), unconfined, 4.4 psi contact stress, and 70 psi repeated axial

stress

2 Average value determined from tests on 3 specimens and calculated as the geometric (not arithmetic)

mean.

31Included in the testing procedure, LLP-AC3, "Sample Preparation and Testing for Long-Life Asphalt
Concrete Pavements" available at: http://www.dot.ca.gov/hg/esc/Translab/ormt/fpmlab.htm]

46 +0.5% for HMA-LL, Surface and HMA-LL, Intermediate mixes, and 3 + 0.5% for HMA-LL, Rich Bottom

mix all following AASHTO T 331

{

5 Perform tests at 10 Hz load frequency and 68°F (20°C) test temperature
6 Minimum number of repetitions for rut depth of 0.5in. at 122°F (50°C)




Report Published to Aid Contractors in Meeting JMF
Performance-Related Specs

= Mix Design Guidance for Use with Asphalt
Concrete Performance-Related Specifications

® http://www.ucprc.ucdavis.edu/PDF/UCPRC-RR-
2017-12.pdf

= Example mix and guidance on how to improve
rutting, stiffness and fatigue performance related
properties

*» Gradation

s+ Aggregate texture
s Binder content
*»+Binder grade
“*Binder supplier



http://www.ucprc.ucdavis.edu/PDF/UCPRC-RR-2017-12.pdf

JMF Approval Process

= JMF submittal to include
¢ Test results that pass baseline

“* Provide plant produced loose mix
» Sampled with Caltrans present (AASHTO T 168, AASHTO R 47)
» Will be reheated and compacted

+» Additional notes to make calculations clear

= UCPRC (on behalf of Caltrans) to verify

*» Fatigue/stiffness, fracture energy index and permanent
deformation

= Caltrans to verify

¢ All other tests, such as HWTT, TSR
= Report only

¢ Air void at N_design gyration

* Voids in mineral aggregate (VMA)

ct ¢ Dust proportion
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QC Testing for Contractors; QA

= QC and QA:

“*Use composite quality factor and individual
guality factors based on:

» Gradation
»Binder content
»Density
“*Report only:
» 1378 Permanent deformation
»TP 124 | FIT/ ASTM D8225 Ideal CT




Other Notable Detalls

= Use of material transfer vehicle required

" No blending chart for up to 25% RAP binder
replacement in HMA-LL Intermediate layer,
because of use of performance related tests

" Tolerance for RAP binder content is 2%




Lessons Learned So Far

Both contractors had challenges meeting the
JMF specifications

While mix designs were optimized, were the
specification values too much?

What adjustments are needed for future
projects?

Balance between better mixes and amount of
effort involved



CalME in Caltrans HDM

CalME: CALTRANS Mechanistic-Empirical Tool

W ML (

“7 s \ Welcome

Welcome to CalME This web application is used to design pavement structural sections using the Mechanistic-Emgirical (ME) methodology

ME design is an iterative process in which trial pavement designs are adjusted repeatedly either manually or automatically based on predictedperformance
until an optimal design is reached. A key component of any ME design system is a module that predicts the performance of a given pavement design, This
|| module and the pavement distresses included in it can vary from one ME design system to another, depending on the spedific project. In CalME, the module’s
| | predicted distresses include fatigue cracking, reflective cracking. rutting. and smoothness. It is expacted that additional pavement distresses will be added in
future versions of ColME

A list of acronyms used throughout ColME s located in the online help system.
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HDM Updates re: CalME

" Topic 633 requires designers to use CalME
“*New projects and rehab projects
“+“0Old” gravel equivalent process removed

**Considers the performance properties of
modified HMA vs. “generic” binder

“*Incorporates detailed traffic loading data from
Weigh-In-Motion (WIM) locations vs. ESALS
and Tl

**Simulates distresses such as fatigue

cracking, reflective cracking, and rutting
= Contact: Raghu Shrestha — Office of Asphalt Pavements
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2021 Perpetual Pavement Awards




Latest Recognition

= Sac I-5 Long Life Pavement: Winner of the 2021
“Perpetual Pavement Award: By Design”

“*Constructed by Granite Construction
Company and Teichert Aggregates




More Recognition

" Tehama (Red Bluff) I-5 Long Life Pavement:
Winner of the 2021 "Perpetual Pavement Award:
By Conversion”

s Constructed by Tullis, Inc




What’s Next?




What’s Next?

= Move towards more sustainable pavements — increase
recycling and innovative products

+»» Caltrans needs to move towards BMD

= Successful long life projects to date, but still looking for more
projects in other Districts

= Data analysis and lessons learned for I-5 Sacramento
project continues




What’s Next?

= Data collection from high RAP/RAS, RAP In
RHMA pilot projects

" Need BMD that considers rubber usage?

= PMPC (Pavement Materials Partnering
Committee) — working group with industry
partners to jointly develop specifications for BMD




Questions?




