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Motivation

« Balanced mix design (BMD) gaining momentum among state
highway agencies and the asphalt pavement industry

« Tons of good information, but can be overwhelming

One Stop Shop] Is there a 1-stop shop
for BMD information?

\ No, but let’s make one!
(Thanks to NAPA)
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Multiple-Step Efforts
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BMD Resource Guide Website Structure

What is BMD?
Why is BMD
needed?

BMD Performance Implementation Training and
Approaches Test Resources Efforts Resources




Section 1: BMD Approaches

Flowchart and description of the four BMD approaches
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Volumetric Design with Performance Verification

This approach starts with the current volumetric mix design method (i.e., Superpave, Marshall, or Hveem) for determining an
optimum binder content (OBC) that meets all the existing volumetric requirements. Alternatively, an existing agency-approved
mix design can be used. The mix design at OBC is then tested with the selected mixture rutting and cracking tests. If the mix
design fails the rutting and/or cracking test criteria, the entire mix design is repeated using different materials (e.g., aggregates,
asphalt binders, recycled materials, and additives) or mix proporticons until all the volumetric, rutting, and cracking criteria are
satisfied. After passing the rutting and cracking tests, the mix design is then evaluated with the selected moisture damage test.
If the design passes the moisture test criterion, the job mix formula is established for production. Otherwise, anti-strip agents
such as liquid anti-strip {LAS) additives or hydrated lime need to be added and the modified mix is re-evaluated using the same
moisture damage test until a passing result is obtained. If a LAS additive is used, it may be necessary to also repeat the rutting
test on the modified mix for compliance verification due to the concern that use of excessive dosage rates could soften the
asphalt binder and increase the rutting potential of asphalt mixtures. Other than adding anti-strip agents, changing the asphalt
binder source or aggregate type could also improve the moisture damage test result. However, these remedial modifications are
not preferred because they would require the mix to be redesigned to maintain compliance with all the volumetric and
performance criteria.



Section 2. Performance Test Resources

One-page summary and video of common BMD performance tests

FILTER BY: CRACKING MOISTURE DAMAGE Mame of Test Developer(s)
Asphalt Pavement Analyzer (LEBi and %S;‘forkerﬁ
eorgia
Test Method(s) Adoption by Agencies
AASHTO T 340-10 (2019} Alaska, Alabama, Arkansas, North Carolina,

New Jerssy, South Carolina, South Dakota, Virginia

Description Photographs/lllustrations
The asphalt pavement analyzer (APA) is a second- . i
generation device that was criginally developed as
the Georgia Loaded Wheel Tester. The APA tracks a
loaded wheel back and forth across a pressurized
linear hose over an asphalt mixture sample.
A temperature chamber is used to control the test
temperature. Rut depths along the wheel path
are measured for each wheel pass. The sample is
typically loaded for 8,000 wheel passes.

ASPHALT PAVEMEN FLOW NUMBER TEST HAMBURG WHEEL-TRACKING
ANALYZER TEST
Test Results Test Temperature(s)
Rut depths Selected based on the high temperature
binder grade
Equipment & Approximate Cost
Asphalt Pavement Analyzer or APA Jr. $60,000 - 125,000
Specimen Fabrication Mumber of Replicate Specimens

Gyratory specimens (most common) or slab specimen | Between 4 and & specimens - model dependent

Specimen Conditioning Testing Time
Conditioning for 6 to 24 hours at the test temperature | 2.25 hours

Data Analysis Complexity Test Variability

Simple Medium (20% GOV

Field Validations Overall Practicality for Mix Design and QA
HIGH TEMPERATURE RAPID SHEAR RUTTING TEST STRESS SWEEP RUTTING - Good (pavement sections on FHWA ALF, WesTrack, Good for mix design

INDIRECT TENSION (HT-IDT) (IDEAL-RT) (SSR) ) MNCAT Test Track, MnROAD, and in Georgia and Nevada) | Fair for QA



Section 3. Implementation Efforts

Interactive map with embedded one-page summary on state

iImplementation efforts

Date Last Agency Website Contact

Reviewed

Oklahoma IS-143 - 1/2021 | www.okladot.state.ok.us | Engineering@asphaltpavement.org

BMD Implementation Summary Table

BMD Approach Applicable Rutting Cracking Performance Testing for
Mixture Type Test Test Production Acceptance
Superpave
Approach C Mixtures HWTT IDEAL-CT No

STATE-OF-THE-PRACTICE

The Oklahoma Department of Transportation (ODOT) started to move forward with the implementation
of BMD in 2017. In ODOT'’s most recent draft special provision, Balanced Mix Design Requirements, the
Performance-Madified Volumetric Design approach is allowed for the design and production of
Superpave asphalt mixtures that meet the BMD requirements but not necessarily the volumetric
requirements. The design air voids content is 3.0 to 4.0 percent at a Ngesign Of 50, 65, and 80 for mixtures
containing a PG 64-xx, PG 70-xx, and PG 76-xx binder, respectively. The minimum VMA criteria vary from
12.5 to 16.5 percent as a function of aggregate NMAS. Other volumetric requirements include VFA and
%Gmm at Ni,. The mixture performance tests used are HWTT per AASHTO T 324 and IDEAL-CT per ASTM
D 8225. Both tests are conducted on specimens that have been short-term conditioned for four hours at
135°C prior to compaction per AASHTO R 30. The HWTT criteria are based on the number of passes to
12.5 mm rut depth at 50°C, where a minimum threshold of 10,000, 15,000, and 20,000 passes is
required for mixtures containing a PG 64-xx, PG 70-xx, and PG 76-xx binder, respectively. The IDEAL-CT
criterion is @ minimum CT,q. Of 80 for all mixtures regardless of virgin binder grade. Production
acceptance is purely based on mixture volumetric properties with no requirements on HWTT and IDEAL-
CT results. ODOT completed four BMD pilot projects in 2019 and 2020.




Section 4. Training and Resources

NCAT BMD Training Course
BMD research publications
Relevant ongoing BMD research
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Live Demo

 NAPA main website
« Home — Expertise — Engineering — Resources

 Orifyou are like me, just Google ‘BMD Resource Guide’



https://www.asphaltpavement.org/expertise/engineering/resources/bmd-resource-guide

Thank You

Questions?
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