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Disclaimer _*

Texas
Department
of Transporiation

The contents of this presentation reflect the views of the authors who
are solely responsible for the facts and accuracy of the data presented
herein and do not necessarily reflect the official views or policies of
TxDOT. This presentation does not constitute a standard,
specification, nor is it intended for design, construction, bidding,
contracting, tendering, certification, or permit purposes. Trade names
were used solely for information purposes and not for product
endorsement, advertisement, promotions, or certification.
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Outline

* Background of Volumetric Mix Design
* Background of Balanced Mix Design
 US 67 Project

« 32% RAP BMD Design

* 40% RAP BMD Design

« Sustainability
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Asphalt Concrete Mix Design
Surface 94% of 2.8M paved miles
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Volumetric (Superpave) Mix Design
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Superpave
« Specifies blended aggregate Aggregate  VMA
gradation band, aggregate ; N [\ .[

Asphalt Volumetric Mixture Design

Asphalt  Air voids
T

properties, and binder properties.
Volumetric Design

Design air voids: allows expansion
without bleeding and instability but
excludes air and moisture

Voids in the mineral aggregate:
room for effective asphalt and air
voids

Asphalt content: percent of asphalt
by weight of total mix
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Yoids in mineral
aggregate

(VMA)

Ailr voids

Effective asphalt

Aggregate

Only considers Quantity

Absorbed asphalt

Aggregate

PC: https://link.springer.com/chapter/10.1007/978-981-99-1300-8_7



Balanced Mix Design (BMD)
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Balanced Mix

Design Maximum Stability Maximum Durability -
\

* Includes performance testing

* Considers quantity and quality

. > ‘._Illinimum Allowable Stability
* Addresses multiple modes of S22 [Ty | for Given Traffic Loading
distress <3
o=
« Typical modes of distress: < Desian,
- Cracking _ Content
. .'\_.f'f
- Rutting Tolerance
L4 -
— |
Low Optimum | || Optimum Asphalt Content
Asphalt Content for I for Highest Durability
Highest Stability | .| ¢ | Without Instability

Low < ASPHALT CONTENT, Percent ———— >  HIGH

Source: Federal Aviation Administration, 2013
Figure 3-1. Schematic of stability—durability relationship of hot-mix asphalt, illustrating philosophy of

selecting design asphalt content.
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https://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-
07(406)_Revised_final_report.pdf



Most Common Pavement Distresses
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http://www.pavementinteractive.org/rutting/

Texas Balanced Mix Design

APPROACH A -

VOLUMETRIC DESIGN
. WITH PERFORMANCE

VERIFICATION

BMD concept was reintroduced by Texas
A&M Transportation Institute (TTI).

. APPROACHAAND B
. APPROACH A AND D

APPROACHEB -

VOLUMETRIC DESIGN
. WITH PERFORMANCE

OPFTIMIZATION

 Hamburg Wheel Test

* Overlay Test

« Optimum binder content and grade
determined by performance test results

APPROACH C -
PERFORMANCE-

. MODIFIED VOLUMETRIC
DESIGN

APPROACHD -
PERFORMANCE DESICGN

Il PRE-IMPLEMENTATION
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Cracking Tests

Indirect Tensile Asphalt Cracking test
(IDEAL-CT)

I CTindex = I Cracking resistance

Overlay Test

Crack Progression Rate
(CPR)

lCPR =ICracking resistance
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Tesl (HWT) |

-

Rutting Test

Rut Depth = J Rutting resistance
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3074 Balanced Mix Design

Hamburg Wheel Test (HWT) (Tex-242-F) Overlay Test (OT) (Tex-248-F)
3074 Table 11A 3074 Table 11B
High-Temperature Minimum # of Passes Mixture Property Surface Mixture
Binder Grade at 12.5mm Rut Depth, "
Tested at 50°C Critical Fracture Energy 1.0
(CFE), in.-Ib/in.2, Min.
el 10,000 Crack Progression Rate  0.45
PG 70 15,000 (CPR), Max.
PG 76 or higher 20,000 *Can monitor cracking performance through

correlations between the OT and the IDEAL
Cracking Test (IDEAL-CT) following JMF1 approval
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Field Cracking IDEAL-CT Validation
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US 67 Project

Largest BMD Project in TX

First Large Scale 40% RAP
Surface Mixture in TX

TEXAS /;}'exasAﬁMt_
ransportation
2 institite

A CRH COMPANY




US 67 Project Location

Through The City of Midlothian, TX
m'\ i‘ =%

Jis
Hilili&

TS1-Control RAP Day 2

TS2- High RAP With 100% RBA Day

Sy

TS2- High RAP With 100% RBA Day 2 e
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Mix Design

32% 40%
Design Parameter RAP RAP
Design Design

Reclaimed Asphalt
Pavement, RAP (%) 52 40
Recycle Binder Ratio, RBR 28 4 36.4

(%)
Performance Grade (PG) 70-22 70-22
Total Asphalt Content, AC

(%) 5.6 5.5

Virgin Aspha(!t Content, AC 40 35
(%)

Gyrations 35 35

Target Density (%) 96 97
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Constructed at night for traffic considerations.

Construction Paved using normal equipment, tolerances, and procedures.

Testing using traditional and BMD tests.
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Plot Control Chart - 2014 QC/QA
Tﬂm.n]ﬂf T¥CCH4 - File Yerzion :: O7-23-2016
SAMPLE ID: SAMPLED DATE: Import
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Balancing Cracking and Rutting Resistance
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Production Performance: TTI Data
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Production Performance: Contractor Data
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Monitoring of DAL US 67

« Cracking, Rutting, and other distresses will be
monitored each year.

« Correlations will be drawn between Field
performance and laboratory tests.
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Sustainability

Definition of Sustainability,
the Triple Bottom Line

e Studies have shown:

o Laboratory performance correlated to field
performance.

o BMD test sections have performed longer than the
Superpave control test section.

o BMD could last longer which could stretch taxpayer
dollars and reduce disruptions to the traveling public
and local businesses.

Sustainability

o

/4\
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NCAT Test Track: Texas BMD Verification

--S11 Volumetric --S10 BMD N6 BMD
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Sustainability

EPD's Global Warming Potential Virgin Material Savings
kg CO2 Equiv./ton Design (Ex. 32% 40%  Total US
SP-C 32% RAP  40% RAP SP-C) RAP RAP 67
53.27 53.23 49.75 EvililE
— _/ Total Tons of Mix (47,774) 36,464 11,310 47,774
Tons of Aggregate (6321) 11,015 4307 15,322
| M= Tons of Asphalt (334) 580 227 807
Virgin Aggregate - 9,002 tons
Savings Compared to 1,286 truck loads
SP-C
Virgin Asphalt Savings - 473 tons
Compared to SP-C 43 tanker loads
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Thank you!
Questions?
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Contacts for Questions

Aaron Leauvitt
lana vVrig w Associate Transportation

Central Design Lab Manager T Researcher _
CRH Americas Materials - i Texas A&M Transportation

| : Institute
Phone: 945-251-5848 e Phone: 979-317-2858
tiana.wright@texasmaterials.com g a-leavitt@tti.tamu.edu

Operating Company: Texas ?;":-.. ¥ _ 1111 RELLIS Parkway
Materials — North Area gL i Bryan, TX 77807
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