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Discussion Topics

e Need for an Optimized Mix Design (OMD) Approach
e Proposed framework
e Next steps
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Optimized or Balanced Mix Design

e Optimized

e Make the best or most effective use of (a
situation, opportunity, or resource):

e Balanced

e Being in proper arrangement or
adjustment, proportion

oo . . OPTIMIZED
e Optimized Mix Design MIX

DESIGN

e Optimize the mix in terms of binder R e

content + other mix items (aggregate,
grading, recycle, binder, etc.) to provide
needed performance.

T ——
—————

htt p://www.ct;étoM(oads i gncom/
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Problems:
O Dry mixes exist in some locations

O Continuing to increase binder replacement without
addressing mix performance is not sustainable

Solutions:

O Recognize (admit) performance issues related to

dry mixes

. . . .. maybe we should
O Increase understanding of the factors which drive try to think

mix performance out of

O Start thinking outside of long held “rules and
constraints”

O Innovate!

www,cartooncreator.nl




Steps Must be Taken Now Towards Solutions

e Each day, approximately 1.4 Million tons of HMA are produced in the U.S. (M-F production basis)
e Equivalent to ~2500 lane miles @ 12’ wide and 1.5” thick

e Distance from New York to Las Vegas

WasHinaron MonTana NORTH Daxora /\,\Nm
MINNESOTA . o 2 4 l‘
Omtcon
Mussousi
KenTucky ViRGitea
CALIFORNIA OXLAHOMA L el e RN
Anzona  New Meooco ARKANSAS
Sourm CARSUNA
e Atanama GroacGia
- 8 Texas M rsaure
\\ Louisiana
‘\Jx - ) FLORIDA
\\,
b
L
-3 N
 Nassau
Gutf of Mexico

Long term research is certainly needed, but we must take steps
C. NOW towards a solution
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Agencies Are Searching for Solutions

e Superpave system is becoming
unrecognizable

e State specifications are changing rapidly as
agencies search for ways to improve

durability

Lowering gyrations
Increasing VMA
Lowering air voids
Minimum film thickness
Minimum binder content
Limiting recycle

Softer PG binders

Rejuvenators

o O 0O o O O O O

e Establishing true “cause and effect” is
impossible

0

Oldcastle

Air Voids = 7.6%
VMA = 18.2 % Absorbed Asphalt Content = 0.4%
VFA=58.2% Max Theo Sp Grav = 2.521

VOL (cm?) MASS (g)

asphalt
Gy

Effective Asphalt Content = 4.6%

GOAL: Appropriate Effective Binder Volume (Vbe) for

the Given Mix and Application




Agencies are Searching for Solutions: Ndesign

* Ndesign varies widely w/ levels being reduced with the intent of gaining more binder

Problem: Lower gyrations do not necessarily equate to more binder

0
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K =
Alabama 60 New Mexico 75,100, 125
Arkansas 50, 75, 100, 125 New York 50,75, 100
Colorado 75,100 North Carolina 50, 65,75, 100
Connecticut 75, 100 Ohio 65
Florida 50,65,75,100 Oklahoma 64-22 (50), 70-28 (60) , and 76-28 (80)
Idaho 50,75,100, 125 Oregon 65, 80, 100
lowa 50, 60, 65, 68, 76, 86, 96, 109, 126 Pennsylvania 50,75, 100
Kansas 75,100 Rhode Island 50
Kentucky 50, 75, 100 Tennessee 65 or 75 Marshall
Maine 50,75 Texas 50
Massachusetts 50, 75,100 Utah 50, 75, 100, 125
Michigan 45,50, 76, 86,96, 109, 126 Vermont 50, 65, 80
Minnesota 40, 60, 90, 100 Virginia 65
Mississippi 50, 65, 85 Washington 50,75,100, 125
Missouri 50,75, 80, 100, 125 West Virginia 50, 65, 80, 100
Montana 75

Nebraska 40, 65, 95

Nevada Use Hveem

New Hampshire 50,75

New Jersey 50,75
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Agencies are Searching for Solutions

e Alabama DOT
O Ndesign = 60 gyrations for all mixes
O Increased design VMA by 0.5%
O Minimum total binder content for non-RAS and RAS mixes (0.2% higher)
O 3.5% design voids for RAS mixes

1. AIR VOIDS (Va).
The design air voids for all levels of traffic is 3.5 % for mixes containing RAS and 4.0 %
for all other mixes.

LIQUID ASPHALT BINDER CONTENT (Pb) CRITERIA FOR SUPERPAVE
2. VOIDS IN MINERAL AGGREGATE (VMA). Min T
The job mix shall be designed at a minimum VMA given in the following table. Minimum Liquid nimum Liquid
VOIDS IN MINERAL AGGREGATE DESIGN VMA FOR SUPERPAVE ** Maximum Nominal Asphalt Binder C{;P"a“ B;b"dff
Maximum Aggregate Size * | Nominal Aggregate Size | Minimum VMA (%) Aggregate Size* | Aggregate Size Content (Pb) by i tenttgi ‘) OI;AS
(inches) {mm} {inches) {';%l (inches) {mm} (inches) {mm} Percent of Total mb;( :’se:g:nt :fnTgotal
3/8{9.5} No. 4 {4. 16.5** Mix** Mix**
172 (12,5 378 9. 5.5
1{25.0} 3/4 {19.0] 13.5 1/2{12.5} 3/8 {9.5} 5.50 o
- :i-S Ejsilss}barti v 1{25.0 12.5 3/4{19.0} 1/2 {12.5} 5.10 5.3
‘ efined in Su cle 424.02(c)
“* All 3/8" (9.5 mm} mixes where the ESAL range is greater than A/B 1{25.0] 3/4{19.0} 440 46
shall have a maximum VMA of 18.0. 1.5{37.5} 1{25.0} 4.20 4.4
*** Production VMA may be 0.5 lower than design VMA. :. A;d def(i:)ed in Subarticle 424.02(d)
=

0
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Enhancing the Durability of Asphalt Pavements

TRANSPORTATION RESEARCH

Impact of Mix Design on Asphalt Pavement Durability
Advanced Asphalt Technologies, LLC

Number E-C186 September 2014

* “Volume of Effective Binder (Vbe) is the primary
mixture design factor affecting both durability and
fatigue cracking resistance. “

Enhancing the
e “A number of state highway agencies have decreased Durability of

the design gyration levels in an attempt to increase
effective binder contents. However, decreasing the
design gyrations may not always produce mixtures with Papers from a Workshop
higher VBE.

Asphalt Pavements

January 13, 2013
Washmngton, D.C.

0
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Mix Design Approaches - Balanced

e Balanced Mix Design Approaches are currently utilized by some
Agencies

O Texas (Hamburg + OT)
O Louisiana (Hamburg + SCB)
O New Jersey (APA + OT)

L QUEStIOnS LOUISIANA DEPARTMENT OF
TRANSPORTATION & DEVELOPMENT

O Is the utilized balanced approach design appropriate for all
mixes?

= 1) Are universal volumetrics (e.g., VMA and air voids)
controlling without regard to traffic?

O Same air voids for all mixes
o Same VMA for a NMS mix regardless of traffic

= 2) Are the utilized performance tests appropriate for the
probable mode of distress?
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History of Mix Design

4

eBarber Asphalt Paving Company
eAsphalt cement 12 to 15% / Sand 70 to 83% / Pulverized carbonite of lime 5 to 15%

Vemm—m—————

1
1
1
\,

oClifford Richardson, New York Testing Company
eSurface sand mix: 100% passing No. 10, 15% passing No. 200, 9 to 14% asphalt
¢Asphaltic concrete for lower layers, VMA terminology used, 2.2% more VMA than current day mixes or ~0.9% higher binder content

eHubbard Field Method (Charles Hubbard and Frederick Field)
eSand asphalt design Stability
*30 blow, 6” diameter with compression test (performance) asphaltic concrete design (Modified HF Method)

eFrancis Hveem (Caltrans)
eSurface area factors used to determine binder content; Hveem stabilometer and cohesionmeter used

Stability + Durabilit
e Air voids not used initially, mixes generally drier relative to others, fatigue cracking an issue ¥ ¥

*Bruce Marshall, Mississippi Highway Department
eRefined Hubbard Field method, standard compaction energy with drop hammer Stability + Durability
e|nitially, only used air voids and VFA, VMA added in 1962; stability and flow utilized

e Superpave

e Level 1 (volumetric)

¢ Level 2 and 3 (performance based, but never implemented)
NEAUPG Annual Meeting 2015
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Conventional Mix Design

e Largely recipe driven (specified)

Aggregates

Blend grading

Volumetrics (Va, VMA, VFA, D/A, etc.)

PG binder type and minimum amount

RAP and/or RAS content

Other additives (e.g. WMA) use, amount, etc.

O 0O O O O O

e While this may work, there are problems

O Recipe specifications have become convoluted and confounded

= Specified items compete against each other

= New requirements get added and nothing gets removed

O Innovation has become stifled with our knowledge outpacing
specifications

0
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e Let’s stop using a recipe to “bake the cake”. ENGINEERING FLOWCHART

O Define the desired product et
(performance) and open up the recipe to u:o w:ss
meet the end result. | SHouoiIm SHOULD 11

O What defines a good cake? Good Taste no ves vs;s

O What defines a good mix? Performance ,.Io | NO

PROBLEM = PROBLEM
' “

e Optimized Mix Design Approach
Foundational Points “Good Doesn’t Have to be Complicated”

o “Use What Works”
O “Eliminate What Doesn’t”
o “Be Simple, Practical, and Correct”
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Optimized Mix Design Approach — Basic Fundamentals

e Move away from the philosophy of “putting as little binder in the mix as possible
just to limit cracking”

Pendulum of Hot Mix Asphalt Performance
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Optimized Mix Design Approach — Mindset Change

e Challenge historical / conventional thinking
e Open the mix design to innovation and engineering
e Reward innovative and proactive contractors
O Let’s avoid the “no contractor left behind” system
e Greatly limit the “rules and restrictions” for the mix designer

Item Thoughts/Questions

Recycle Does the mix suddently become bad at 1% over the "limit"?
Blend Grading  Are the grading bands based on performance or opinion?
Aggregate Can we use local aggregates that may perform well?

PG Binder Do we need to bump grades as often? Polymer use?
Volumetrics What is so sacred about 4 percent air voids?

e OBTAIN AND MAINTAIN PERFORMANCE

0
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Optimized Mix DesiGn Approach (OMEGA)

Material Evaluation and Selection J

Mixture Stability Performance Evaluation

e Mixture Cracking/Durability Performance Evaluation J

e Mixture Workability Evaluation
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Optimized Mix Design Approach — Materials Selection

e Strong emphasis on using local materials, maximizing recycle, and

engineering the binder to obtain the necessary performance

O Better understanding/control of material properties (e.g., virgin
aggregate grading consistency, RAP aggregate gravity and recycled

binder continuous grading)

O WMA and rejuvenator use where appropriate

O Binder blending analysis to evaluate needed grades for locations

BINDER BLENDING ANALYSIS

Maximum % RAP Allowed (100% RAP BR)

Maximum % RAS Allowed (100% RAS BR)

Desired % RAP (Weight of Total Mix)

Desired % RAS (Weight of Total Mix)

% BR from RAP

% BR from RAS

% BR Total (Actual)

% of Total BR from RAP

% of Total BR from RAS

% BR Total (Allowable)

Pass or Fail

Achieved PG Low Temperature, C

Desired PG Low Temperature, C

1000
Allowable Binder Replacement Threshold Curve

0.0 100 200 30.0 400 500 600 700 2800 20.0
% of Total BR From RAP (l.e., PAP Eactor}

-« =Thweshold Curve  ® Actual Mix

100.0




o Estimate the target effective binder volume (Vbe) based on NMAS and traffic level

e Adjust virgin binder content as a function of RAP and RAS addition to compensate for lack
of 100% recycled binder contribution

e Utilize M323 VMA requirement for required high volume mix Vbe
e Increase the Vbe by 0.5 and 1.0% for medium and low volume traffic respectively.
O 0.2% Vbe ~ 0.1% Pbe

e Ultimately, select appropriate Vbe based on mix performance

. Target Minimum Binder Volume Estimated Effective Binder
M323 Air VMA Target at Traffic Level

NMS . at Traffic Level Content (Pbe) @ Gsb =2.65

VMA | Voids . . . . " -
Low Medium High Low Medium High Low Medium High
4.75 16 4 17 16.5 16 13.0 125 12.0 5.69 5.46 5.22
9.5 15 4 16 15.5 15 12.0 115 11.0 5.22 4.99 4.75
12.5 14 4 15 14.5 14 11.0 10.5 10.0 4.75 4.52 4.29
19 13 4 14 13.5 13 10.0 9.5 9.0 4.29 4.06 3.83
25 12 4 13 12.5 12 9.0 8.5 8.0 3.83 361 3.39
| 37.5 11 < 12 11.5 11 8.0 7.5 7.0 3.39 3.17 2.94

Oldcastle
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Assumption: 90 and 70%, respectively of the RAP and RAS
binder effectively contributes to the total mix binder.

Additional Virgin Binder % = 0.005 (RAP%) + 0.055 (RAS%)
O Is this correct? No one knows!
= 20% RAP or 2% RAS = +0.10% Virgin Binder

= Typical RAP/RAS Addition
S=+(0.085+0.22) =+0.31%
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20% RAP Comparison (100% and 90% Binder Contribution)

INPUT

Recycle Value lllustrator

Materials and Mix Characteristics

RAP Binder Content, %

RAS Binder Content, %

Effective RAP Binder Contribution, % 100.0
Effective RAS Binder Contribution, % 100.0
Total Mix Asphalt Binder Content, % 55
Material Costs
Virgin Asphalt Binder Cost / Ton, $§ 500.00
Virgin Aggregate Blend Cost, $ 10.00
RAP Cost /RAP Ton, § 8.00
RAS Cost /RAS Ton, S 20.00

Material Costs (As Used in Mix)

RAP Cost / Mix Ton, §

RAS Cost / Mix Ton, §

RAP + RAS Cost / Mix Ton, S

Binder Replacement

RAP Binder Provided, %

RAS Binder Provided, %

Total Recycle Binder Provided, %

Binder Replacement from Recycled, %

Savings

RAP Net Savings / Mix Ton, $

RAS Net Savings / Mix Ton, $

RAP + RAS Net Savings / Mix Ton, $

=]

Recycle Value Illustrator

|-

UTW“WND—'U\UW\IUIU"DWlNll—'IUJ

INPUT

INPUT

Materials and Mix Characteristics

RAP Binder Content, % 5.0
RAS Binder Content, % 200
Effective RAP Binder Contribution, % 90.0
Effective RAS Binder Contribution, % 100.0
Total Mix Asphalt Binder Content, % ik
Material Costs
Virgin Asphalt Binder Cost / Ton, $ 500.00
Virgin Aggregate Blend Cost, $ 10.00
RAP Cost /RAP Ton, § 8.00
RAS Cost /RAS Ton, S 20.00

Material Costs (As Used in Mix)

RAP Cost / Mix Ton, §

RAS Cost / Mix Ton, $

RAP + RAS Cost / Mix Ton, §

Binder Replacement

RAP Binder Provided, %

RAS Binder Provided, %

Total Recycle Binder Provided, %

Binder Replacement from Recycled, %

Savings

RAP Net Savings / Mix Ton, $

RAS Net Savings / Mix Ton, §

RAP + RAS Net Savings / Mix Ton, $§

RAP %




RAP Savings Impact

e Lost savings ($0.50/ton) from _ _ . g e cencant
. . . Net Savings Effective Binder Contribution From RAP, %
using 90% effective RAP binder $ 480|500 | 55.0 | 60.0 | 65.0 | 70.0 | 75.0 | 80.0 | 85.0 | 90.0 | 95.0 | 100.0
contribution can be recovered 0 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
) ) 15 210 [ 229 | 2.48 | 2.66 | 2.85 [ 3.04 | 3.23 | 3.41 | 3.60 | 3.79 | 3.98
by using a relatlvely small 16 | 224 | 244 | 264 | 284 |3.04 |3.24 | 344 | 3.64 | 3.84 | 4.04 | 4.24

17 238 | 259 [ 281 | 3.02 | 3.23 | 3.44 | 3.66 [ 3.87 | 408 | 429 | 4.51
18 252 | 275 [ 297 | 320 | 3.42 | 3.65 | 3.87 | 4.10 | 432 | 455 | 4.77
19 2.66 | 290 | 3.14 | 3.37 | 3.61 | 3.85 | 4.09 | 4.32 jumftuabmm nik 30 mim Sub)iem =
20 2.80 | 3.05 | 3.30 | 3.55 | 3.80 | 4.05 | 4.30 | 4.55 § 4.80 | 5.05 5.3&:>
57

amount more RAP.

O 23% vs 20% in this example.

0 0 . . _ 21 | 294 [ 320 | 347 [373 | 399 [425 | 452 | 478 §504 |5.30

O 23% @ 90% contribution = 22 308 |336 [363 |301 [418 |446 [473 501 §528 | 556 583
$5_52 compa red to S5,3O 23 [322 |[351 [380 [408 [ 437 [466 |495 | 523 |55 |81 |6.10

. . 24 [336 [366 [3.96 [4.26 [ 456 [ 486 [516 [ 546 | 5. 6.06 | 6.36

(20% at 100% contribution) 25 |350 | 381 | 413 | 444 | 475 | 5.06 | 5.38 | 5.69 |>€.£' 631 | 6.63

| 26 |[364 [397 [429 | 462 | 494 | 527 | 550 |59 |624 [657 |6.89

e 27 [378 [412 [446 [ 479 [ 513 | 547 | 581 | 614 | 648 |682 | 7.16

& 28 392 [427 | 462 [ 497 [532 [ 567 | 602 | 637 | 672 | 707 | 7.42

29 |406 442 [ 479 [515 [ 551 [ 587 | 624 | 660 | 696 | 732 | 7.69

30 |420 458 [495 [533 [570 | 6.08 | 645 | 683 | 720 | 758 | 7.95

31 | 434 [473 [ 512 [ 550 [ 5.8 [6.28 | 667 | 705 | 744 | 783 | 822

32 |448 | 488 [5.28 [5.68 [6.08 |6.48 |68 | 7.28 | 7.68 | 8.08 | 8.48

33 |462 |[503 [545 [5.86 [6.27 [ 668 | 710 | 751 | 792 | 833 | 875

34 |476 [519 [561 [6.04 [ 646 |68 |731 |774 | 816 | 859 | 9.01

35 |490 [534 [578 [6.21 [ 665 | 700 | 753 | 7.96 | 840 | 8.84 | 9.28

36 |504 [549 [594 [639 |68 | 720 | 774 | 819 | 864 | 9.09 | 9.54

37 |518 [564 [611 [657 [7.03 [ 749 | 796 | 842 | 8838 | 934 |98

0 38 [532 |58 [627 [675 [722 | 770 | 817 | 865 [ 9.12 | 9.60 [10.07

Oldcastle 39 546 |59 | 644 ]|]692 | 741 | 7.90 | 828 | 2& | 636 | 268 | 10.34
— 40 5.60 | 6.10 | 6.60 | 7.10 | 7.60 | 8.10 | 860 | 9.10 | 9.60 |10.10 | 10.60




Optimized Mix Design Approach — Compaction

e Mix Compaction (Key Points)
O Utilize a single gyration level used (e.g., locking point), ~¥60 to 75 gyrations is typical
O Lock, DON'T crush the aggregate!

O Compact specimens four binder contents (Vbe min, Vbe min-0.50, Vbe min - 1.0,
Vbe min + 0.50)

= Record specimen volumetrics and proceed to performance testing

— -!-m
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e Utilize one of several available “rutting” evaluation tools.
O Hamburg, APA, AMPT Flow Number, etc.

O Failure criteria based on best available research (local,
regional, or national)

= Specific criteria as a function of traffic (e.g., low, medium,
high)
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e Durability/cracking evaluation is
substantially more complicated than
stability

O What is the mode of distress?
O What is the aging condition?

e Cracking prediction is a known “weak” link
in performance testing

O No general consensus on what is the best
test or the appropriate failure threshold

e GOALS
O MATCH THE TEST TO THE DISTRESS
O SET APPROPRIATE FAILURE THRESHOLDS
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Match the Test to the Distress

* Disc

« Four-point >haped
Bending Compact
Ten5|on

: r"?:‘w -‘ft."."

¥ 3 Reﬂecti\'e

* Indirect * Semi-Circular

Tension Bending
From: Louay Mohammad, LTRC




Match the Test to the Distress

_E7. : : : PP = Texas A&GM
e NCHRP 9-57: Experimental De5|g.n for F|.eld Validation of /‘ Transportation
Laboratory Tests to Assess Cracking Resistance of Asphalt Al |nstitute

Mixtures
e Cracking Workshop held in early 2015

e Top tests for various distresses identified by national group of
academia, agency, and industry representatives

Thermal Cracking | Reflection Top-down
Cracking Fatigue Cracking | Fatigue
Cracking
Selected 1. DCT 1. OT 1. BBF 1. SCB at
cracking tests intermediate
2. SCB-IL 2. SCB at 2. SCBat T
intermediate intermediate
31 SCBiatiow temp. temp. 2. IDT-UF
temp.
3. BBF
on&]m NEAUPG Annual Meeting 2015
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Alternate Durability Test/Check - Cantabro

e Cantabro test can provide a very quick, low cost durability measurement
O Relative indication of mix durability
O Almost too easy not to try!

e Specimen in LA drum, no spheres, 300 revolutions

4.A. Use by Others-100% RAP -

REJ #1 REJ #2 REJ #3

8% Untested High Low

o REJ #1 REJ #2 REJ #3 DGA MaSS LOSS Mass LOSS
_ 3.6% 4.9% 2.2%
S
- 4%
b
2%
0%
t1 From: Issac Howard, SEAUPG 2014
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Cantabro Testing — Dense Graded Mixes

e Limited research available on Cantabro testing of dense grade mixes
e Research performed on mixes from various airfield projects

e Analyzed variables were gradation, binder type, plant produced vs. lab
produced mix, aggregate source, air void content and conditioning.

e Results followed “expected” trends:
O Mass loss (ML) increased with Va increase
O ML decreased with polymer modified binders

O ML increased w/ coarser gradings
O ML increased w/ aging

From: “Performance oriented guidance for airfield asphalt pavements within the
Superpave context”, Robert James, PhD Dissertation, Mississippi State University, August

t1 2014
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Severa

Ill

2013 FHWA ALF experimental
mixes were evaluated with
practical tests”.

Cantabro was able to statistically
differentiate the virgin mix from
any other experimental mix.

Cantabro Results

Avg. Cantabro Loss (%)

Tukey

Statistical
Groupings

S0%RAP HMA 64-22 285
swras ima 6422285 [

aoxrapivass-2s 255 [
5%ras None 64-22240 [

aoxrap Foam 5323 2¢0 [

e 2oxraeuvacs22 285 [

20%RAP chem 64-22 20 [

20%RAP Foom 64-22 2¢0 | —

3

Toch, e | 300°F - 320°F

240°F - 270°F

Foam | Chem.

No rap orras 6422285 [
aoxrap chem sa-28 2¢0 [ ——

11

AverageCOV=19%

0% podlz2
20% ABR RAP v v v
= 23% by weight PG64-22 PG64.22 PGEL.22
20%ABRRAS | v
'“::',,'," ¥ | pessn | Poses
40% ABR RAP
= 4a% by weight | pOb4.22 | pc¥o2n | pc¥ss |peas

A

A
A
A
A
A

o O O O m @ ™

o O o 0O N (o]

Near

st AUBURN UNIVERSITY

NEAUPG Annual Meeting 2015



Design Performance Curves — Possible Binder Range Example

Rutting Threshold

Cracking Threshold

Range of Acceptable Vbe

Vbe min - 1.0 Vbe min - 0.5 Vbe min Vbe min + 0.5




Mix Performance Space Diagram

e Performance testing can help guide mix
improvement (optimization) Mix Affects:
e Example shows Hamburg + DCT, but other

stability + durability/cracking test can be
substituted w/ same application

Recycling

3
“Performance-Space” Diagram E
L
— 7 [stif Mix Super Mix_ ‘ § 10
E . r MIX
g . ’(mnh)yvdmlm J (SMA, heavy traffic) \ 9
< = 15
o 10 \ / i
- 5
- 15 D 20
Z 7 \ ;
a 20 | Poor Mix ‘SoﬂMlx ‘ 2 25
£ o Smporary W00 R L 0 200 400 600 800 1000 1200
- - 0 200 400 600 800 1000 1200 DC(T) Fracture Enefgy (J/m’)
DC(T) Fracture Energy (J/m?)
t" From: Dr. Bill Buttlar, University of lllinois

Oldcastie NEAUPG Annual Meeting 2015



The Path Forward

e Must continue with theoretical
research/modeling efforts, but not be afraid to
utilize practical approaches to find solutions.

e We need to move incrementally in the
appropriate direction to limit risk of mix
performance issue.

e FHWA Mix ETG Task Group formed (September
2015) to define the current state of “Balanced
Mix Design” approaches and offer guidance for

BMD use. &) &

e Recognize that this is a long term effort with
ups/downs, but we must start now.

Your plan

Reality

NEAUPG Annual Meeting 2015




Thoughts and Questions?

Shane Buchanan
Asphalt Performance Manager
Oldcastle Materials Company

shane.buchanan@oldcastlematerials.com
205-873-3316




