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TxDOT BMD Overview w/ FHWA 8 Tasks
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TxDOT BMD Implementation Effort

produce implementable BMD&A specification that balances engineering performance
(rutting, cracking) & provides economic and environmental benefits
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Check
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Pass?
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Determine Corrected OAC

VES

Next Steps

Test IDEAL-CT, -RT
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Pass?

Perform OT
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Correlation
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Verify HWTT (& OT)
Pass?
3
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High RAP Mitigation Strategies
= Utilizing different virgin binder
= softer grade
= different source (AT,)
= polymer-modified
= |ncorporating additive
® rejuvenator

= WMA

= Decreasing recycled binder availability (RBA)
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Considering Decreased RBA — GDOT (GA) Corrected OAC (COAC)
. Approach
= For 75% RBA, CT 4 increased + RT, e,
decreased i - = OAC determined USIiNg VOIUMELNICS  corrected optimum Asphait Content (COAT)
= Significant change in flexibility (1;5/mzs) but ; * Corrected OAC (COAC) dEtermined  wavn smse commen
not toughness (Gy) CTogen = | Gy | « (%) ‘ using decreased RBA ;‘;:":;x:‘:ﬁi‘ﬁ%
s = Performance verified at COAC e
« Using GDOT 0. iider crédt ratio
= Consider for RAP > 20% and/or PGH > 100C = = Volumetrics are not verified « 153% X 0.60 = 0.92% » 1.53% - 0.92% = 0.61%
& — #JMF COAC = 4.25 + 0.61 = 4.86%
= More open gradation facilitates additional ,,- ,,,,,, = Initially Implemented in 2012 with *Vron A% = 85~ 155 = 3.35%
binder o —— - For this example, 0.61% Increase in virgin binder content. All mix design perfor-
o , reduced to 60% in 2019  monce testing win be conducted ot 4.86% binger content.
e ——e— 0 | e ——ee—"n 00 |

Considering Relaxing Volumetrics?

= Evaluate data from pilot projects to determine how M IXtU re Test
volumetrics (%Density, VMA, & DP) change with = = =
decreased RBA strategy Evaluatlon Wlth Fleld
= Allow for higher effective/available & virgin binder Pe I"fO I"m a n Ce

content by decreasing RBA below 100% Agg Voids w/Binder

= Utilize COAC approach

= Propose how volumetrics might be relaxed?
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ransj lation
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Rutting Cracking Evaluation
Evaluation « OT (Tex 248-F)
« HWTT (Tex 242-F) g::g S ?'35

* Nyy5 > 10k for PG64
* Nyps> 15k for PG70
* Nyy5 > 20k for PG76

* IDEAL-RT (Draft Tex XXX-F)
* RT 40, > 60 for PG64

* IDEAL-CT (Tex 250-F)
° CTIndex > 80

* RT|nqex > 65 for PG70 * Aging
* RTjngex 2 75 for PG76 . LMITC:’)STOA 2hr@Teomp [+ MTOA 20hr@95C for mix
* Aging [LMLC: STOA 2hr@T,pm, RPMLC: Reheat to T,,n] (Ij?ePSI\I/QIJCC] Reheatio T
. . Reheat to

comp
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Field Performance
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FIGURE 43, PCDUCTILITY OF EXTRACTED PLANT MIX IINDLRS FOR AVERAGE 20192021
BMD FirLo Project Loc

*Cracking or rutting observed during field inspection

IDEAL-RT Evaluation: vs HWTT

150 = |DEAL-RT correlates well with
" y= 110845 + 141,08 HWTT for SP mixtures with
] I commonly used modified
%o va | L binders
o = |DEAL-RT is much faster,
& making it more practical for
% : . v w0 2 " production testing

HWT_Rut degth, mm

FIGURE 28, RUTTING TEST CORRELATION FOR SP MINTURES WiT1 MODIFIED BINDERS.

IDEAL-RT Evaluation:
BMD Rutting Data

R?=0.053

20 40 6.0
Hamburg Wheel Tracking Rut Depih (mm)

RE=0.7155

80 100 120

IDEAL-RT Evaluation: WesTrack Correlation

WesTrack Test Sections

Field Rut Depth (mm)

16 11 16 24 26
IDEAL-RT: Shear Strength at 50 °C (MPa)

HWTT Evaluation

= Pros
= Well known and widely used
= Repeated load better simulates traffic
= Moisture susceptibility evaluation possible
= Simple test with good repeatability
= Cons
= Longer testing time
= May not discriminate between some mixtures

HWTT Evaluation: TXxDOT Benchmarking
= 83% of SP-C and 71% of SP-D mixtures passed
= ~1,800 SP C/D mixtures measured Mix Pasing | Obsenetiony
A Coarse Base 74% 205
B Level Up 85% 56
B Fine Base 85% 1705
SP-C Surface 83% 1044
C Level Up 75% 71
H C Coarse Surface | 82% 3082
% SP-D Fine 71% 787
H D lLevel Up 80% 185
< D Fine Surface 75% 4167
F Fine Mixture 55% 124
TOMC 92% 195
SMAC 95% 107
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IDEAL-CT Evaluation: Intermediate & Low-T
= For cold weather considerations, CT Index should be > 45 (DCT ~ 400 J/m2)
= Considering 2 tier IDEAL-CT threshold

= Considering lowering IDEAL-CT thresholds based on TxDOT benchmarking

= Propose adjusting threshold after MTOA?

10 a0 n ™ Low-Temperature | Minimum Cracking Tolerance
DCT Fracture Energy (Vi) Binder Grade Index (CT-Index) @ 25°C

Binders and Mitures?, 2021,

IDEAL-CT Evaluation: TxDOT Benchmarking

= 80 may be difficult to achieve based on benchmarking with only ~ 30% of SP
C/D mixtures passing

= Higher CT, 4 for mixtures with higher binder content and PMA

= 55% of BMD mixtures pass 80 and 70% above 60 suggesting SS3074 is
improving performance

o I Passing CT |Avarage Cliu..| |
B Fine Base. a%| 3| 71|

C Coarse Surface 20%| 61 55

D Fine Surface 10%; 46| 125

|SP-C Surface 24%; 62 71

SP-D Fine Mixtures 34%| 72| 56

[sma 100% 340 4

[ToM-C 94%| 156 17|

[Bindar [ I

PG64-22 125% [ 156,

Lo PG70-22 18%| 53|
s PG76-22 43% 92 116)
|Overal 21%) 61] 480|

IDEAL-CT Evaluation: TxDOT Benchmarklng

= Average CT Index for SP C/D = 66, * rum
Median = 54

= Current BMD field data shows early
cracking in mixture with CT Index < 40

€ laks (PMLE & Comnation)

Superpave C&D

Percent Above

Number

@9.70]  (10L.10] (163,194 5,25
s3] ooae] (2163 (9229

CT Index

OT Evaluation

=Pros
=Used for specialty TXDOT mixtures
=Repeated load better simulates traffic
=Cons
=Longer testing time
=Complicated specimen preparation
=CPR not very sensitive to aging

=May not discriminate between some mixtures
=Bolt issues casts doubt on benchmarking data
=Results exhibit high between lab variability

OT Evaluatlon Concerns & Constraints

EALCT o DEALRT
Tea

WCumog Wiy WOl 8 Condaionng. 8 Testing
S ["mix [ Passing CPR___ Observations
bt S Overall | 96% 393
= r_e | ccourse Surface | 100% | 3

| DFine surface | 100% | 13

SMA 100% 140

SMAR 100% 20

SP-C Surface 100% 15

SP-D Fine Mixtures 100% )

TOM-C 96% 78

OT Evaluation: Validation

= |DEAL-CT threshold better captures mixtures susceptible to cracking

= |DEAL-CT better discriminates between mixtures
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CT Index -




Presented 11/16/2023
SEAUPG 2023 Dr. Amy Epps Martin, Texas A&M Little Rock, AR

Adding IDEALRT
= Utilizing IDEAL-CT, Limiting OT THANK YOU!

Proposed = Changing IDEAL-CT Thresholds
= Simplifying Requirements

SpeCification = Removing IDT Strength

Amy Epps Martin
a-eppsmartin@tamu.edu

= Removing Min RD by HWTT
Changes * Standardizing Nyesig:=50
- = Considering Decreased Recycled
Specll Specification 3074 o Binder Availability (RBA)
Superpave Mixtures — Balanced Mix Design l'-:'.::.. R . . ) .
. = Adjusting Mix Design & Production

Testing and Frequency
= Adding Operational Tolerances
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