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Executive Summary

Asphalt mixture design involves the determination of the best combination of available
materials for optimum in-service performance. Desirable performance aspects include
resistance to permanent deformation or rutting, fatigue and thermal cracking, and moisture
induced damage (Brown et al., 2009). Past and current mixture design methodologies, including
the prevalent Superpave approach, principally rely on volumetric parameters (e.g., air voids and
VMA) to ensure good performance without direct performance measures and criteria
incorporated into them. A number of state departments of transportation have recognized the
shortcomings of a volumetric only approach. Several states have adopted some form of a
Balanced Mix Design (BMD) approach which includes volumetric analysis supplemented by
performance testing or vice-versa (West et al., 2017). For a BMD approach, acceptable rutting and
cracking resistance is exhibited over a range of binder contents such that the mixture
performance is considered “balanced”.

For this research, 36 TDOT asphalt mixtures were identified from across the three geographical
regions of the state: east, middle, and west. These mixes also represented various aggregate and
binder types as well as reclaimed asphalt pavement. The BMD evaluation involved mixtures
prepared in the laboratory at the optimum binder content and 0.5% above the optimum binder
content. Prospective BMD tests included the Hamburg Wheel Tracking Test (HWTT), the Rutting
Resistance Tolerance Test (Ideal-RT) and the Indirect Tensile Asphalt Cracking Test (Ideal-CT). In
addition, three (3) JMFs were identified as representative for the respective east, middle and west
regions of the state. Twelve (12) projects were then chosen for which there was significant
confidence that the projects were paved with one of the selected JMFs. More specifically, three
(3) projects were chosen that were associated with the east and west regions of the state while
Six (6) projects were chosen for the Middle Tennessee JMF. These 12 projects were cored, and the
upper surface layer(s) were tested to assess cracking performance with respect to the laboratory
cracking resistance testing (Ideal-CT).

Key Findings
The results generated for the revised test plan support the following conclusions:

e The Hamburg Wheel Tracking Test and particularly the HWTT metrics Rutting Resistance
Index (RRI) and Corrected Rut Depth (CRD) were sensitive to mixture binder content
variations.

e Moisture damage susceptibility was evident via HWTT stripping metrics.

e HWTT results exhibited high variability with Coefficient of Variation values as high as 76%
for RRI.

e |deal-RT was sensitive to increased binder content and the test also exhibited a low
variability with Coefficient of Variation ranging from 10 to 14 percent.




¢ |deal-CT was likewise sensitive to increased binder content. However, Mix D4 and Mix B2
were exceptionally low (CTindex<30). These values would likely be even lower if mixture
conditioning (i.e., aging) was harsher.

e |deal-CT tests of field cores showed results that were in alignment with laboratory
prepared test specimens. Given the age of the pavement from which these taken
(approximately 5 years), it's likely that mixture conditioning in the lab inadequately
represented field conditions.

e From a BMD perspective, the tests evaluated showed significant response and, in some
cases, low enough variability to warrant continued consideration and evaluation.

Key Recommendations
The data, results and conclusions presented herein support the following recommendations:

e Further research is needed both in additional BMD benchmark testing but even more
so, BMD testing of materials directly linked to field placement and performance
monitoring. This way, distinctive and correlative BMD criteria can be established for
whatever BMD tests are selected.

e Continue BMD testing with HWTT, Ideal-RT and Ideal-CT as each has shown adequate
promise to move forward especially with respect to variability assessment and
reduction measures.

e Should TDOT continue to use the Marshall Method of specimen compaction, research
should be conducted with the Ideal-RT and Ideal-CT using 4-inch diameter specimens.

e Once BMD criteria have been established, further research is needed to address testing
variability and the impact(s) on QC/QA test results.

e Research is needed to address laboratory conditioning (i.e., aging) of mixtures to best
replicate field conditions.

e Thereis a need to better address moisture damage susceptibility and particularly anti-
strip effectiveness. The results of this study clearly showed that not all anti-strips are
created equal. A process may need to be developed for the establishment of an
appropriate anti-strip product and dosage via testing instead of mandate.

e A better moisture damage susceptibility test is needed as well. In the interim, a shift to
AASHTO T 283 with a freeze/thaw cycle may better discriminate anti-strips and dosage
rates. Ultimately, a shift to HWTT stripping metrics would be ideal.

e Implement Ideal-RT now both in design and QC/QA. Given the low cost, simplicity and
speed of test, there is no reason to delay data collection for validation study.

Vi
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Chapter 1 Introduction

Asphalt mixture design involves the determination of the best combination of available
materials for optimum in-service performance. Desirable performance aspects include
resistance to permanent deformation or rutting, fatigue and thermal cracking, and moisture
induced damage (Brown et al., 2009). Past and current mixture design methodologies, including
the prevalent Superpave approach, principally rely on volumetric parameters (e.g., air voids and
VMA) to ensure good performance without direct performance measures and criteria
incorporated into them. A number of state departments of transportation have recognized the
shortcomings of a volumetric only approach. Several states have adopted some form of a
Balanced Mix Design (BMD) approach which includes volumetric analysis supplemented by
performance testing or vice-versa (West et al., 2017). Figure 1.1 shows the BMD concept which
provides for a range of acceptable mixture binder contents. Acceptable rutting and cracking
resistance are exhibited over this range of binder contents such that the mixture performance is
considered “balanced”. Figure 1.2 shows three prevalent BMD approaches currently in use or
proposed for use. Each of these BMD approaches involves volumetric and performance testing.
However, the relative importance of these varies among the approaches.
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Figure 1.1 BMD Concept. (Newcomb, 2018)

The perspective of this research was to conduct testing which would allow TDOT to incorporate
a BMD approach into the current TDOT mix design framework. This conservative approach
consisted of ‘Volumetric Design with Performance Verification’ as shown in Figure 1.2. This
approach was recommended for two reasons. First, it seemed reasonable considering the road
quality ranking of Tennessee roads. In other words, the need is not to address major problems
or introduce major changes but instead to promote incremental performance improvement




while sustaining current best practices. Secondly, a conservative BMD approach allows industry
to become acquainted with the newly proposed/implemented BMD tests and the subsequent
specification implementation that will follow.
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Figure 1.2 BMD Approaches in Use or Proposed for Use by State Departments of Transportation. (Hall,
2016)

1.1 Objective of the Research

The objective of this research was to explore the development of a BMD framework for the
Tennessee Department of Transportation. This was accomplished by evaluating existing TDOT
mixtures using prospective BMD tests with both laboratory prepared specimens and cores
extracted from TDOT pavements.

1.2 Proposed Scope of Work




The original proposed scope of the research included the following tasks in order to completely
address the stated research objectives:

1. Review of literature, including the NCHRP 20-07/Task 406 project, involving BMD and tests
used within a BMD framework to evaluate the current state of BMD tests and
methodologies in use or under investigation/development in the United States.

2. ldentify two (2) prospective permanent deformation tests and two (2) prospective

cracking assessment tests for use in the TDOT BMD approach.

Characterization of current TDOT mixtures using prospective BMD tests/responses.

4. Perform correlation analyses to relate BMD test responses to field performance data.
Correlation of prospective BMD tests with field performance using existing TDOT PMS and
NCAT Test Track (TN sections) data.

5. Selection of BMD tests from the prospective tests evaluated and based on field
performance correlation analyses. The selected BMD tests were to be recommended for
incorporation into the TDOT mix design methodology. One rutting test and one cracking
test were expected to be selected. The basis for selection was to involve both correlation
and variability analyses as well as other important aspects like cost and testing availability.
It was thought that other tests could be included as well if it could be shown that their
inclusion provided benefits that were likely to outweigh the costs of implementation.

6. Recommendations of reliability-based test specification criteria for the BMD tests
selected.

7. Afinal report describing recommendations for a BMD approach for TDOT asphalt mixture
designs. These BMD recommendations were to include both test methods and
specification criteria.

w

1.3 Revised Objectives and Scope of the Research

Once the project was initiated and some of the key literature was reviewed, a pre-work meeting
was convened to verify and/or revise the project objectives and scope of work. This meeting took
place on April 16, 2019, at TDOT Headquarters and involved the Principal Investigator (Pl) and
key TDOT Research and Materials & Tests personnel. At this meeting, two (2) permanent
deformation tests and two (2) cracking tests were identified for study. These are presented and
described in Chapter 2. The testing matrix was refined and expanded to provide characterization
of a wider array of TDOT mixtures using the identified BMD tests. Both the proposed and revised
testing matrix are presented in Chapter 3.

It also became apparent that Task 4 dealing with the correlation of prospective BMD tests with
field performance using existing TDOT pavement management system data and/or NCAT test
track data involving the Tennessee sections was not going to be possible. Concerning TDOT PMS
data, the reason for this was twofold. First, TDOT reapproves JMFs annually which allows for
addressing any necessary adjustments year over year. While sound, this approach makes it
difficult to discern exactly which version of the JMF was used for a past paving project for which
performance data is desired. Secondly, while TDOT maintains a substantial amount of pavement
performance data, a discernible link between the data and a particular JMF was lacking. In the
case of the NCAT Test Track performance data, the BMD cracking tests were not performed or
did not even exist at the time of construction and monitoring activities. It therefore became




apparent that completion of Task 4 was not going to be possible. As a result, completion of Tasks
5 and 6 would likewise not be possible and would need to be addressed in subsequent follow-on
study. Since the relationship between the laboratory test data and field performance data was
strongly desired and essential to the assessment of the BMD tests, some means of evaluating
the relationship was necessary. To address this, 3 JMFs were identified as representative for the
respective east, middle and west regions of the state. Twelve (12) projects were then chosen for
which there was significant confidence that the projects were paved with one of the selected
JMFs. More specifically, three (3) projects were chosen that were associated with the east and
west regions of the state while six (6) projects were chosen for the Middle Tennessee JMF. These
12 projects were cored, and the upper surface layer(s) were tested to assess cracking
performance with respect to the laboratory cracking resistance testing.




Chapter 2 Literature Review

With intense interest in BMD implementation, the research community has been very active
since 2015. Key BMD resources pertinent to this research effort have been reviewed and
presented herein.

2.1 Balanced Mix Design

With the interest in BMD implementation, the research community has been very active since
2015. Key BMD resources include the Development of a Framework for Balanced Mix Design, Final
Report to the National Cooperative Highway Research Program (NCHRP) Project NCHRP 20-
07/Task 406 (West et al., 2018) and the Balanced Mix Design Resource Guide, a webpage hosted
by the National Asphalt Pavement Association (NAPA) (NAPA, 2023). The former provides much
in the way of background information on the need for and the development of a BMD approach
to mix design. A significant outcome of this work was an American Association of State Highway
and Transportation Officials (AASHTO) standard provisional practice (AASHTO PP 105-20)
regarding BMD and the development of a BMD program. In addition to the approaches shown in
Figure 1-2, the NCHRP 20-01/Task 406 report presents a fourth methodology that is slightly less
conservative than the Volumetric Design with Performance Verification approach. The value of
NAPA's webpage resource guide is that the information posted is updated regularly regarding
BMD development, testing and the state-of-the-practice.

2.2 Performance Testing

Performance testing is a central tenet of any BMD approach. Tests should reliably indicate
mixture performance in the lab and the most likely expected field performance in service.
Pavement distresses of interest include rutting resistance, cracking resistance and resistance to
moisture induced damage. Historically, agency specifications have been structured to address
these independently. As a result, the design binder content seldom falls in the central region of
Figure 1.1. In contrast, the BMD concept promotes the highest binder content permissible that
satisfies the rutting criterion while simultaneously promoting the lowest binder content satisfying
cracking criterion. Any binder content between these two extents represents a balance and an
optimum asphalt content range instead of a single optimum design target.

Performance test selection criteria include the following:

Equipment cost

Specimen preparation involvement and time

Data analysis complexity

Correlation with field performance

Test variability

Application to both design lab and production lab (QC/QA)
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The best source of summary information about each of the performance tests presented in
the subsequent sections of this report is the NAPA BMD Resource Guide (2023). The main
landing page link for this site is:

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

In conjunction with performance testing is the need to identify and specify mixture aging and
laboratory test specimen conditioning to replicate the stiffening effect of aging. Newcomb (2018)
provided a summary of mixture aging investigations and state-of-the-practice. Laboratory
specimen conditioning remains the subject of much debate and research efforts continue with
the goal of establishing the most simulative yet shortest duration aging conditions.

2.3 Rutting Tests

Prevalent industry rut testing devices/methods include the Asphalt Pavement Analyzer (APA),
the Hamburg Wheel Tracking Test (HWTT), and Superpave Flow Number (FN). A more recent
development is the Rapid Shear Rutting Test (Ideal-RT).

The Asphalt Pavement Analyzer (APA) was originally developed as the Georgia Loaded Wheel
Tester (Lai, 1986). The APA tracks a loaded wheel across a pressurized hose in contact with the
asphalt mixture sample. The test temperature is maintained by controlling the air temperature
within the test chamber. Rut depths are measured and recorded along the wheel path. A
maximum allowable rut depth at 8,000-wheel passes is typically specified for the testing
conditions described in AASHTO T 340. The test reportedly has good correlation to field
performance and moderate variability. Significant disadvantages include high initial cost
($100k+), excessive down time and high maintenance cost (NAPA, 2023).

The Hamburg Wheel-Tracking Test (HWTT) is similar to the APA in that a loaded wheel is applied
to the mix specimen(s). Temperature control is via water bath, which is more stable than air but
creates a confounded stress state if the mixture is susceptible to moisture damage. Rut depths
are measured and recorded along the wheel path. A maximum allowable rut depth of 12.5 mm
at 10,000-20,000-wheel passes is typically specified for the testing conditions described in
AASHTO T 324. In addition, test analysis improvements have been documented in the literature.
Yin et al. (2014) developed a method to isolate the viscoplastic permanent deformation and
stripping effects as shown in Figure 2.1, which shows the Corrected Rut Depth (CRD) as the Total
Rut Depth less the rutting caused by stripping. As explained by Yin et al. (2014), there is a point
where the curvature of the HWTT trace transitions from negative to positive. Yin et al. (2014)
referred to this point as the Stripping Number (SN). The rut depth accumulated prior to the SN is
comprised predominantly of viscoplastic deformation due to loading. The viscoplastic strain
associated with this portion of the loading curve can be calculated as the ratio of the rut depth
to the specimen thickness at any load cycle and then plotted for each load cycle. Yin et al. (2014),
then used Tseng-Lytton (1989) model to fit this part of the curve and project an isolated
viscoplastic response out to the termination of the test to establish the Corrected Rut Depth
(CRD) curve. As stated previously, this method provides a means to distinguish the rutting in the
HWTT due to viscoplastic deformation from that caused by moisture induced damage. Wen et al.
(2016) developed the Rutting Resistance Index (RRI) for dealing with HWTT tests having different

——————————————
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test termination points. The RRI is a function of the maximum number of passes completed
during test and the observed terminal rut depth. The equation for the RRI is:

RRI = N, + (1 — RD)

Where: RRI = Rutting Resistance Index
Nmax = Number of wheel passes at completion of the test
RD = Rut depth in inches at completion of the test

The RRI considers both the rut depth and the number of passes. For example, a mixture having
a terminal rut depth of 0.5 inches (12.5 mm) at 10,000 passes exhibits an RRI of 5,000. Similarly,
a mix with only 0.0625 inches (1.6 mm) at 20,000 passes has an RRI of 18,750. Higher values of
RRI indicate better rutting performance.

15.0
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Figure 2.1 HWTT Analysis with Isolated Effects (Yin et al., 2014)

These analytical improvements have significantly improved the value of the HWTT as a rutting
test. Moreover, the test reportedly has good correlation to field performance and moderate
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variability. Significant disadvantages include high initial cost ($60k+), long test time
(approximately 6.5 hours for 20,000 passes) and confounded stress state (NAPA, 2023).

The Flow Number (FN) is derived from an axial compression test, which can involve confining
pressure if desired. The test has been standardized as AASHTO T 378. According to NAPA (2023),
field validations have reportedly been positive. However, the high initial cost ($100+), test
complexity, high variability and inappropriateness for field applications make the FN less
desirable as the rutting test of choice.

The Rapid Shear Rutting Test (Ideal-RT) was developed by Zhou et al. (2019). The test involves
a shear fixture that is used in conjunction with a standard load frame. As a result, the test is
simple relatively inexpensive ($10-$20k) with low variability (COV<10%) and positive field
correlation thus far (NAPA, 2023). The test is also suitable for production facility application for
QC/QA testing.

2.4 Cracking Tests

For cracking tests, one must determine the particular pavement distress to be considered as
there are cracking tests intended for assessing low temperature cracking susceptibility as well as
load associated (i.e., fatigue) cracking. Newcomb (2018) and the NAPA BMD Resource Guide
(2023) provide excellent descriptions of the low temperature cracking tests. These are not
presented here for the following reason. Low temperature cracking is addressed via the binder
grade specified for a given project since applied tensile stresses are carried by the binder and the
adhesion of the binder to the aggregate. Therefore, a measure (arguably predominant) of low
temperature cracking abatement is provided by binder testing and grading.

Tests for assessing fatigue cracking resistance include the lllinois Flexibility Index Test (I-Fit),
Indirect Tensile Asphalt Cracking Test (Ideal-CT), Overlay Test (OT) and Nrex Factor. All of these
save for the OT use monotonic loading and as such provide a relationship with fatigue cracking.
As with the previous rutting and cracking tests, the NAPA BMD Resource Guide provides excellent
summary information regarding these fatigue tests.

The I-Fit test involves a semi-circular specimen and a simple support fixture used with a
standard load frame. The standard test method is AASHTO T 393. The test reportedly has good
correlation with field performance. However, multi-step specimen preparation and high
variability make it less attractive compared to the alternatives.

The Ideal-CT test involves a circular specimen and indirect tensile test fixture used with a
standard load frame. The standard test method is ASTM D 8225. The test reportedly has
moderate variability (10-25% COV) according to the NAPA BMD Resource Guide. Field validation
observations have also been good for pavement test sections in Texas, at the FHWA Accelerated
Loading Facility, as well as NCAT and MnROAD pavement test facilities. While the Ideal-CT can be
readily used for QC/QA testing, it should be noted that test reproducibility (i.e., between lab
variability) can be questionable.

The OT involves a trimmed specimen glued to a set of plates. One of these plates is fixed while
the other moves to produce loading. The test is standardized in the two states in which it is
currently used (i.e., NJ and TX). The test reportedly has good correlation with field performance.




However, high equipment cost, multi-step specimen preparation and high variability make it less
attractive compared to the alternatives.

The Nrex Factor test involves a circular specimen and indirect tensile test fixture used with a
standard load frame similar to the Ideal-CT test. The standard test method is AASHTO TP 141.
The test reportedly has fair correlation with field performance with moderate variability. It can
also be readily used for QC/QA testing.

2.5 Moisture Damage Susceptibility Testing

Moisture damage susceptibility testing is an important consideration for asphalt mixtures.
Newcomb (2018) provides description current moisture damage tests including AASHTO T 283
and AASHTO T 324. Currently TDOT essentially uses a form of ASTM D 4867 for this assessment
without a freeze-thaw (F/T) cycle as prescribed by AASHTO T 283. Moreover, the specimen
saturation range is not as severe for ASTM D 4867. Consideration should be given to the use of
AASHTO T 283 in an effort to reduce test variability.

Since HWTT testing is conducted in a water bath, moisture damage assessment can be made
using the stripping metrics described in AASHTO T 324. These include the Stripping Inflection
Point (SIP) as shown in Figure 2.2. As previously stated, a perceived disadvantage of using the
HWTT for rutting assessment is the confounded stress state caused by test temperature control
using a water bath. The total deformation observed during the test is the combination of
viscoplastic and moisture damage effects. Yin et al. (2014) presented a novel method for
separating these effects and defined both rutting and stripping metrics. Testing in a water bath
to control the test temperature was once thought a liability since the distress state is confounded
and the permanent deformation attributable to the combined effects of plastic deformation and
moisture damage induced deformation. However, the HWTT stripping metrics are a bonus.
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Figure 2.2 HWTT Data Analysis (Yin et al., 2020)

2.6 Summary & Recommendations

For this study, HWTT, Ideal-RT and Ideal-CT were selected based on a number of factors
including correlation to field performance, equipment availability, specimen geometry and ease
of fabrication, design and production testing applicability, relative cost, and test precision (i.e.,
low to moderate variability). Mixture aging was beyond the scope of this project; however,
laboratory prepared mixtures were aged in accordance with AASHTO standard procedures
associated with the respective test. For HWTT and Ideal-RT, mixtures were aged for two (2) hours
at the compaction temperature prior to compaction. For Ideal-CT, the aging time was increased
to four (4) hours at the compaction temperature prior to compaction.
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Chapter 3 Methodology

3.1 Experimental Design and Objectives

Characterization of laboratory prepared specimens of current TDOT mixtures using BMD
tests/responses provided benchmarking of these existing mixtures which per the NCHRP20-7
report is one of the first steps toward development of a BMD mix design framework. Specific
objectives identified for the experimental design included the following:

1. Comparison of the HWTT and Ideal-RT rutting resistance metrics.
2. Comparison of the HWTT stripping assessment metrics.

3. Comparison of the Ideal-CT Index.

4. Variability assessment for each test metric insofar as possible.

3.2 Materials and Tests

3.2.1 Laboratory Prepared Mixtures
The proposed laboratory mixture experimental matrix included:
1. Four (4) mix types to be determined by TDOT (e.g., “A", “BM2", “CS", “D/TL/TLD" and
“E") including recycle where relevant and applicable.

2. Two (2) aggregate mineral types (e.g., gravel, limestone, granite)

Unmodified and modified binder (surface mixtures only)

4. Three (3) binder contents (volumetrically determined optimum, Poopt), Pboptyo.s and

Pb(opt)+0.5)

w

This experimental testing matrix resulted in 36 mixture combinations for laboratory testing
(4+2=6 mix/binder types X 2 aggregate mineral types X 3 binder contents = 36). In addition to
laboratory prepared mixtures, tests conducted on cores extracted from in-service roadway
sections were to be used to investigate oxidative stiffening effects, particularly for cracking
assessment tests.

Characterization of current TDOT mixtures using the prospective BMD tests/responses was
revised and included the following:

1. Two (2) mix types (“BM2" and “D") involving four (4) “BM2"” and five (5) “D” mixes for a
total of 36 different mixtures.

2. Two (2) aggregate mineral types (gravel and limestone)

Unmodified and modified binder (PG 64-22 and PG 76-22)

4. Reclaimed Asphalt Pavement (RAP) at two (2) different levels (Actual percentages of
RAP were varied depending on the mix type.)

5. Two (2) binder contents (volumetrically determined optimum, Puopty and Poopt)+0.5).

w

This new experimental testing matrix resulted in 36 mixture combinations for laboratory
testing (mix type/binder type/binder content/RAP). The revised laboratory testing matrix is shown
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in Table 3.1. For each row of Table 3.1, two (2) mixes are represented. Odd numbers represent
the JMF optimum binder content while even numbers represent the JMF optimum binder plus
0.5% additional asphalt. For example, Mix No. 1 involved TDOT JMF No. 2190099 “as is” whereas
Mix No. 2 involved JMF No. 2190099 with 0.5% additional PG 64-22 binder. Similarly, Mix No. 3
involved TDOT JMF No. 2190101 “as is” whereas Mix No. 4 involved JMF No. 2190101 with 0.5%
additional PG 64-22 binder.

Mixture gradation and optimum binder content for each mixture are shown in Tables 3.2 and
3.3. Note that in some cases two JMF numbers are shown. These are instances where the PG 64-
22 and PG 76-22 mixtures either differed or were issued under different JMF numbers. Each |JMF
is shown in Appendix A.

TABLE 3.1 BMD STUDY MIXTURE MATRIX

Mix No. | MixID | Mix Type ) AZ?__%Z Cl‘;’ Z(e Aggregate Binder
1&2 D1 D 2190099 SE6 Limestone 64-22
3&4 D1 D 2190101 SE7 Limestone 76-22
5&6 D2 D 3190178 RGD6 Limestone 64-22
7&8 D2 D 3190180 RGD7 Limestone 76-22

9&10 D3 D 1190325 BA6 Gravel 64-22
11&12 D3 D 1190325 BA7 Gravel 76-22
13&14 D4 D 4190198 DC6 Gravel 64-22
15&16 D4 D 4190198 DC7 Gravel 76-22
17&18 B1 BM2 4190018 LR6 Limestone 64-22
19&20 B1 BM2 4190018 LR7 Limestone 76-22
21&22 B2 BM2 3190049 RG6 Limestone 64-22
23&24 B2 BM2 3190049 RG7 Limestone 76-22
25&26 B3 BM2 4190152 SC6 Gravel 64-22
27&28 B3 BM2 4190152 SC7 Gravel 76-22
29&30 B4 BM2 1190378 ST6 Gravel 64-22
31&32 B4 BM2 1190380 ST7 Gravel 76-22
35&36 D5 D 3190208 VH6 Limestone 64-22
37&38 D5 D 3190208 VH7 Limestone 76-22

*Mix number designations per the revised test plan use a unique mix design serial number

for each binder content on an odd/even basis (e.g., Mix #1 is at JMF Optimum AC’ whereas

Mix #2 is at IMF Optimum AC + 0.5%).

*Shaded rows indicate mixes for which field core data exists.
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TABLE 3.2 BMD STuDY “BM2" MIXTURE GRADATIONS (CUM. %PASSING)

B4
Sieve B1(4190018) | B2 (3190049) (415)3152) (1190378)
(1190380)
1.25” 100 100 100 100
3/4” 93 93 93 92
3/8” 60 72 71 67
No.4 43 51 54 53
No.8 32 39 41 35
No.30 19 24 25 16
No.50 10 12 12 11
No.100 6.1 7.2 7.0 8.1
No.200 4.4 55 53 6.3
AC% 4.3 4.2 4.8 4.5

TABLE 3.3 BMD STUDY “D"” MIXTURE GRADATIONS (CUMULATIVE %PASSING)

D1

Sleve ggg‘;g?ﬁ 053(13913 10 8107)8) (1 155)3325) (419%41 gg) | D> (3190208
5/8" 100 100 100 100 100
3/4" 99 08 100 08 97
3/8" 90 90 91 89 86
No.4 57 69 58 71 64
No.8 42 52 41 51 46
No.30 28 29 22 28 25
No.50 16 14 13 14 12
No.100 8.8 8.1 7.4 8.6 8.1
No.200 5.8 6.5 4.5 6.0 6.0
AC% 5.7 5.8 5.8 6.0 5.7

1
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Per the April 16, 2019, meeting, permanent deformation tests selected included: 1) Hamburg
Wheel Tracking Test with water temperature control (HWTTwater), and 2) Ideal Rutting Test (Ideal-
RT). Cracking tests selected included: 1) Ideal Cracking Test (Ideal-CT), and 2) Nfex Test. However,
the Nrex Test lacked a standard procedure at the time of testing so only the Ideal-CT test was
performed for assessing cracking resistance. Likewise, conducting HWTT both in air and water
was thought to provide perspective regarding moisture damage in addition to the proposed
stripping metric responses obtained from the HWTTwater. However, considering the increased
number of mixtures tested, only HWTT in water was performed. This still provided stripping
assessment metrics in addition to rutting resistance evaluation. Each of these tests and metrics
derived from them was presented in Chapter 2. Two (2) replicates of HWTT were performed while
four (4) replicates each for Ideal-RT and Ideal-CT were tested.

Response variables/metrics for each of these tests were as follows:

e Hamburg Wheel Tracking Test (HWTT)
o Rutting Resistance Index (RRI)
o Corrected Rut Depth (CRD)
o Stripping Inflection Point (SIP) (411-D mixtures only)
o Stripping Number (SN) (411-D mixtures only)
e Rapid Shear Rutting Test (Ideal-RT)

o RTlndex
e |deal Cracking Test (Ideal-CT)
O CTlndex

Mixture rutting, cracking and moisture damage performance assessments were conducted
using these metrics as the basis of comparison and as means to establish a benchmark value
for each mixture combination.

3.2.2 Field Cores

Since completion of the original Tasks 5 and 6 involving correlations of the laboratory test
results with field performance data was not possible and since the relationship between the
laboratory test data and field performance data was strongly desired and essential to the
assessment of the BMD tests, some means of evaluating the relationship was deemed necessary.
To address this, 3 JMFs were identified as representative for the respective east, middle and west
regions of the state. Twelve (12) projects were then chosen for which there was significant
confidence that the projects were paved with one of the selected JMFs. More specifically, three
(3) projects were chosen that were associated with the east and west regions of the state while
Six (6) projects were chosen for the middle Tennessee JMF. These 12 projects were cored, and the
upper surface layer(s) were tested to assess cracking performance with respect to the laboratory
cracking resistance testing. Since these pavements were approximately 5 years old and
exhibiting little to no permanent deformation, it was believed that rut testing was at this point of
little value and hence the focus on cracking performance comparisons. Field core information
and photographs are shown in Appendix B.
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Chapter 4 Results and Discussion

According to the revised task goals and scope of work, the key motivations for this research
were to:

Conduct laboratory BMD tests of 36 representative TDOT mixtures.

Establish BMD benchmarks for these mixtures.

Compare/contrast the BMD data with the goal of establishing limiting criteria.
Establish a correlative link between laboratory cracking performance testing of
laboratory prepared mixtures and field cores.

Eal S

All collected and compiled performance data presented in this chapter are shown in Appendix C.
The following sections show summaries of the respective response variables that warranted
comment.

4.1 Rutting Resistance Assessments

4.1.1 Hamburg Wheel Tracking Test (HWTT)

Table 4.1 and Figure 4.1 show the HWTT Rutting Resistance Indices for the 411-D mixes. Recall,
the RRI value provides a means to address HWTT tests having different termination points. Figure
4.1 shows expected trends where the PG 76-22 mixes significantly outperformed the PG 64-22
counterparts. Similarly, more rutting was observed for the 0.5% increased binder content. In
some cases, this was significant such as Mixture D3 with PG 76-22. It should be noted that typical
specifications for HWTT vary with respect to the binder used in the mix. While the terminal
maximum rut depth is 0.5 inch (12.5 mm), the minimum number of wheel passes is 10,000 in
20,000 for PG 64-22 and PG 76-22 respectively. In terms of RRI, the criteria become minimum RRI
of 5,000 passes and 10,000 for PG 64-22 and PG 76-22 respectively. Table 4.1 and Figure 4.1 show
that only one PG 64-22 mix (D1 @ Opt) had an RRI greater than 5,000 passes. In contrast, all but
one of the PG 76-22 mixtures (D3 @ Opt+0.5%) exceeded an RRI of 10,000 passes. From a BMD
perspective, the results for the PG 76-22 mixtures indicate that additional binder could be
incorporated to promote increased cracking resistance performance if warranted. This is not the
case with the PG 64-22 mixes as a whole. However, it must be noted that the RRI involves the
total rut depth which could involve substantial rutting due to stripping induced strain. It must
also be noted that Tennessee does not have a prevalent rutting problem system wide. Probably
the best explanation for these results then has to do with a significant amount of stripping
induced permanent deformation. Table 4.2 shows the Corrected Rut Depth (CRD) measurements.
Recall, the CRD reflects only the viscoplastic portion of the deformation experienced in the HWTT
as shown in Figure 2.1. The CRD values shown Table 4.2 and the chart of these data shown in
Figure 4.2 suggest that all of the 411-D mixtures tested, both with PG 64-22 and PG 76-22, were
rut resistant with a maximum CRD of approximately 8.0 mm. CRD results tend to better reflect
the rutting performance of TDOT mixtures. That stated, they also confirm the notion that
stripping may be a concern despite the mandated use of liquid anti-strips. From a BMD
perspective, these data suggest that additional binder to promote cracking resistance is possible
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if it were desired. Lastly, the Coefficient of Variation ranged from essentially zero to upwards of
76% which suggests that additional replication is warranted when conducting HWTT testing.

The BM2 data shown in Tables 4.3 and 4.4 along with the charts of these data shown in
Figures 4.3 and 4.4 indicate significant rut resistance with all of the BM2 mixtures. Both PG 64-
22 and PG 76-22 mixes exhibited an RRI greater than 10,000 passes. It must be noted that the
HWTT was more specifically designed for surface mixtures where the stress intensity at the
wearing surface is the greatest. Still, a similarly robust CRD response was also observed for the
BM2 mixtures along with lower variability compared to the 411-D mixtures. From a BMD
perspective, it appears additional binder is possible to promote increased cracking resistance of
the BM2 mixtures should it be deemed warranted.
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TABLE 4.1 HAMBURG WHEEL TRACKING TEST RESULTS FOR 411-D MIXTURES - RUTTING RESISTANCE INDEX

RRI
Mix ID Rutting Resistance Index (f‘?RI)) Average Std. Dev. Coeff. of
Variation (%)
D1-64 (Opt) 8324 3326 5825 3534 60.7
D1-64 (Opt+0.5%) 2951 3664 3308 504 15.2
D1-76 (Opt) 17939 17852 17896 62 0.3
D1-76 (Opt+0.5%) 15687 16222 15955 378 2.4
D2-64 (Opt) 3165 3198 3182 23 0.7
D2-64 (Opt+0.5%) 2947 1426 2187 1076 49.2
D2-76 (Opt) 16646 16565 16606 57 0.3
D2-76 (Opt+0.5%) 14433 16031 15232 1130 7.4
D3-64 (Opt) 2342 2443 2393 71 3.0
D3-64 (Opt+0.5%) 3165 1327 2246 1300 57.9
D3-76 (Opt) 4985 16553 10769 8180 76.0
D3-76 (Opt+0.5%) 3658 3194 3426 328 9.6
D4-64 (Opt) 4308 3871 4090 309 7.6
D4-64 (Opt+0.5%) 3143 3168 3156 18 0.6
D4-76 (Opt) 15427 17994 16711 1815 10.9
D4-76 (Opt+0.5%) 14939 17781 16360 2010 12.3
D5-64 (Opt) 3188 4004 3596 577 16.0
D5-64 (Opt+0.5%) 2688 3412 3050 512 16.8
D5-76 (Opt) 17710 16860 17285 601 3.5
D5-76 (Opt+0.5%) 16324 16687 16506 257 1.6
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Figure 4.1 Hamburg Wheel Tracker Results for 411-D Mixtures - Rutting Resistance Index
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TABLE 4.2 HAMBURG WHEEL TRACKING TEST RESULTS FOR 411-D MIXTURES - CORRECTED RUT DEPTH (CRD)

Mix ID CRD @ 20,000 passes (mm) Average Std. Dev. Coeff. of
(mm) (mm) Variation (%)
D1-64 (Opt) 3.93 7.21 5.57 2.32 41.6
D1-64 (Opt+0.5%) 7.94 8.20 8.07 0.18 2.3
D1-76 (Opt) 2.58 2.47 2.53 0.08 3.1
D1-76 (Opt+0.5%) 4.00 3.53 3.77 0.33 8.8
D2-64 (Opt) 8.24 5.15 6.70 2.18 32.6
D2-64 (Opt+0.5%) 6.18 9.23 7.71 2.16 28.0
D2-76 (Opt) 3.90 4.17 4.04 0.19 4.7
D2-76 (Opt+0.5%) 3.88 4.67 4.28 0.56 13.1
D3-64 (Opt) 3.95 6.00 4.98 1.45 29.1
D3-64 (Opt+0.5%) 8.25 7.94 8.10 0.22 2.7
D3-76 (Opt) 491 3.83 4.37 0.76 17.5
D3-76 (Opt+0.5%) 3.99 4.61 4.30 0.44 10.2
D4-64 (Opt) 4.49 4.73 4.61 0.17 3.7
D4-64 (Opt+0.5%) 5.48 5.15 5.32 0.23 4.4
D4-76 (Opt) 3.06 244 2.75 0.44 15.9
D4-76 (Opt+0.5%) 3.91 2.71 3.31 0.85 25.6
D5-64 (Opt) 6.81 6.28 6.55 0.37 5.7
D5-64 (Opt+0.5%) 8.62 6.38 7.50 1.58 21.1
D5-76 (Opt) 2.95 3.85 3.40 0.64 18.7
D5-76 (Opt+0.5%) 4.65 3.99 4.32 0.47 10.8
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Figure 4.2 Hamburg Wheel Tracker Results for 411-D Mixtures - Corrected Rut Depth Method
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TABLE 4.3 HAMBURG WHEEL TRACKER TEST RESULTS FOR BM2 MIXTURES - RUTTING RESISTANCE INDEX (RRI)

Mix ID Rutting Resistance Index (RRI) | Average Std. Dev. Coeff. of
Variation (%)

B1-64 (Opt) 17529 15899 16714 1153 6.9
B1-64 (Opt+0.5%) 14868 13938 14403 658 4.6
B1-76 (Opt) 17545 17332 17439 151 0.9
B1-76 (Opt+0.5%) 17514 17488 17501 18 0.1

B2-64 (Opt) 19369 17776 18573 1126 6.1

B2-64 (Opt+0.5%) 16884 18305 17595 1005 5.7
B2-76 (Opt) 19090 18445 18768 456 2.4
B2-76 (Opt+0.5%) 19057 19049 19053 6 0.0
B3-64 (Opt) 17718 17947 17833 162 0.9
B3-64 (Opt+0.5%) 14939 16679 15809 1230 7.8
B3-76 (Opt) 16671 17395 17033 512 3.0
B3-76 (Opt+0.5%) 17120 17017 17069 73 0.4
B4-64 (Opt) 15025 16380 15703 958 6.1

B4-64 (Opt+0.5%) 15844 9662 12753 4371 34.3
B4-76 (Opt) 18025 18561 18293 379 2.1

B4-76 (Opt+0.5%) 15883 17923 16903 1442 8.5
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Figure 4.3 Hamburg Wheel Tracker Results for 307-BM2 Mixtures - Rutting Resistance Index
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TABLE 4.4 HAMBURG WHEEL TRACKER TEST RESULTS FOR BM2 MIXTURES - CORRECTED RUT DEPTH (CRD)

Mix ID CRD @ 20,000 passes (mm) Average Std. Dev. Coeff. of
(mm) (mm) Variation (%)
B1-64 (Opt) 3.16 5.23 4.20 1.46 34.9
B1-64 (Opt+0.5%) 6.41 7.72 7.07 0.93 13.1
B1-76 (Opt) 3.20 3.42 3.31 0.16 4.7
B1-76 (Opt+0.5%) 3.21 3.31 3.26 0.07 2.2
B2-64 (Opt) 1.93 3.67 2.80 1.23 43.9
B2-64 (Opt+0.5%) 4.94 3.20 4.07 1.23 30.2
B2-76 (Opt) 2.30 3.05 2.68 0.53 19.8
B2-76 (Opt+0.5%) 2.34 2.32 2.33 0.01 0.6
B3-64 (Opt) 3.07 2.60 2.84 0.33 1.7
B3-64 (Opt+0.5%) 6.24 4.16 5.20 1.47 28.3
B3-76 (Opt) 4.24 3.30 3.77 0.66 17.6
B3-76 (Opt+0.5%) 3.68 3.69 3.69 0.01 0.2
B4-64 (Opt) 4.54 4,54 4.54 0.00 0.0
B4-64 (Opt+0.5%) 5.11 5.11 5.11 0.00 0.0
B4-76 (Opt) 1.89 1.89 1.89 0.00 0.0
B4-76 (Opt+0.5%) 5.19 2.60 3.90 1.83 47.0
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4.1.2 Rapid Shear Rutting Test (Ideal-RT)

Tables 4.5 and 4.6 along with Figures 4.5 and 4.6 show the Ideal-RT Rutting Tolerance Indices
(RTindex) for the 411-D and 307-BM2 mixtures respectively. The first noticeable aspect of these
data is the significantly lower variability compared to the HWTT. This coupled with the lower
equipment cost, ease, and portability of test, as well as the speed of testing make for a solid BMD
test candidate. The challenge with these data is that there does not seem to be a clear
performance threshold. If one considers that all of the mixes were considered rut resistant
according to the HWTT, then a plausible threshold might be 25 for PG 64-22 mixes and 50 for PG
76-22 mixes. However, neither of these values align with the limits proposed by Zhou (2021) in
the NCHRP 20-44(16) final report where he proposed a minimum RTingex vValue of 58 for PG 64-22
mixtures and a minimum value of 75 for PG 76-22 mixtures.

TABLE 4.5 IDEAL-RT RUTTING TOLERANCE INDEX (RTinpex)FOR 411-D MIXTURES

Coeff. of
Mix ID Rutting Tolerance Index, RTindex Average | Std. Dev. | Variation

(%)
D1-64 (Opt) 67.02 72.38 71.28 73.06 70.94 2.71 3.8
D1-64 (Opt+0.5%) 53.54 51.34 55.00 56.82 54.18 2.32 4.3
D1-76 (Opt) 104.63 91.79 101.45 93.66 97.88 6.14 6.3
D1-76 (Opt+0.5%) 77.77 73.22 79.86 68.84 74.92 4.91 6.6
D2-64 (Opt) 44.25 41.88 39.57 70.87 49.14 14.61 29.7
D2-64 (Opt+0.5%) 33.75 31.66 28.54 31.97 31.48 2.17 6.9
D2-76 (Opt) 105.36 116.98 123.75 109.53 113.91 8.14 7.1
D2-76 (Opt+0.5%) 116.92 101.50 96.59 88.85 100.96 11.84 11.7
D3-64 (Opt) 28.15 29.68 41.57 47.77 36.79 9.46 25.7
D3-64 (Opt+0.5%) 33.87 34.66 33.99 30.67 33.30 1.78 5.4
D3-76 (Opt) 90.23 100.11 97.15 104.52 98.00 6.00 6.1
D3-76 (Opt+0.5%) 81.64 70.77 84.41 78.33 78.79 5.90 7.5
D4-64 (Opt) 85.96 76.62 68.22 77.46 77.07 7.25 9.4
D4-64 (Opt+0.5%) 59.40 77.46 63.92 83.68 71.12 11.36 16.0
D4-76 (Opt) 149.74 162.50 145.44 168.66 156.59 10.83 6.9
D4-76 (Opt+0.5%) 119.18 129.18 113.92 123.30 121.40 6.46 53
D5-64 (Opt) 21.80 29.91 25.02 26.56 25.82 3.37 13.1
D5-64 (Opt+0.5%) 28.90 26.14 35.48 43.28 33.45 7.64 22.8
D5-76 (Opt) 83.68 87.18 88.63 81.12 85.15 3.40 4.0
D5-76 (Opt+0.5%) 54.01 51.14 56.73 49.02 52.72 3.36 6.4
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TABLE 4.6 IDEAL-RT RUTTING TOLERANCE INDEX (RTnoex) FOR 307-BM2 MIXTURES

Coeff. of
Mix ID Rutting Tolerance Index, RTindex Average | Std. Dev. | Variation

(%)
B1-64 (Opt) 55.08 51.50 52.70 53.42 53.18 1.50 2.8
B1-64 (Opt+0.5%) 37.39 37.86 41.49 * 38.91 2.24 5.8
B1-76 (Opt) 153.25 131.85 90.39 * 125.16 31.96 25.5
B1-76 (Opt+0.5%) 91.73 87.45 * * 89.59 3.02 34
B2-64 (Opt) 55.58 77.52 81.82 69.98 71.23 11.52 16.2
B2-64 (Opt+0.5%) 60.98 53.18 74.62 58.08 61.72 9.19 14.9
B2-76 (Opt) 109.48 153.98 126.42 | 131.14 | 130.26 18.35 14.1
B2-76 (Opt+0.5%) 130.60 134.98 121.56 * 129.05 6.84 53
B3-64 (Opt) 106.52 87.96 100.28 | 137.98 | 108.19 21.31 19.7
B3-64 (Opt+0.5%) 61.78 69.26 71.36 68.88 67.82 4.17 6.2
B3-76 (Opt) 84.40 76.22 87.93 * 82.85 6.01 7.3
B3-76 (Opt+0.5%) 50.68 47.28 58.56 67.40 55.98 8.96 16.0
B4-64 (Opt) 81.18 89.44 41.22 36.28 62.03 27.17 43.8
B4-64 (Opt+0.5%) 74.80 81.26 * * 78.03 4.57 5.9
B4-76 (Opt) 103.30 60.10 59.34 * 74.25 25.16 33.9
B4-76 (Opt+0.5%) 122.38 110.84 * * 116.61 8.16 7.0
*Missing Data Point (specimen air voids exceeded 0.5% tolerance)
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4.2 Cracking Resistance Assessments

4.2.1 Indirect Tensile Asphalt Cracking Test (Ideal-CT)

Tables 4.7 and 4.8 along with Figures 4.7 and 4.8 show the Ideal-CT Cracking Indices (CTindex) for
the 411-D and 307-BM2 mixtures respectively. These data and especially the charts show the
influence of increased binder content on the CTindex. Aside from this, there does not seem to be
a discernable separation threshold from which a specification criterion could be established.
Mixes D2, D5 and B4 exhibited superior cracking resistance performance with both the PG 64-22
and PG 76-22. National guidelines provided by Zhou (2021) recommend a minimum CTingex Of 65
for dense graded mixtures like the ones tested in this study. Based on this criterion, all but 4 of
the 411-D mixes and two-thirds of the 307-BM2 mixes would be considered crack resistant. Of
course, one must consider that these specimens were only aged for 4-hours. Additional aging
may be required to best represent field conditions and if so a corresponding reduction in CTindex
would be likely. From a BMD perspective, increased asphalt content should improve the mixes
that were below the threshold.
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TABLE 4.7 IDEAL-CT (CTinpex) FOR 411-D MIXTURES

Coeff. of
Mix ID Ideal-CT, CTindex Average | Std. Dev. | Variation

(%)
D1-64 (Opt) 87.2 79.8 115.3 89.8 93.0 15.4 16.6
D1-64 (Opt+0.5%) 128.8 107.8 131.6 171.0 134.79 26.37 19.6
D1-76 (Opt) 39.7 60.5 44.8 32.2 44.29 12.01 27.1
D1-76 (Opt+0.5%) 127.0 82.8 105.1 111.6 106.6 18.3 17.2
D2-64 (Opt) 260.2 245.1 253.1 222.6 245.2 16.3 6.6
D2-64 (Opt+0.5%) 427.4 326.1 401.3 3171 368.0 54.7 14.9
D2-76 (Opt) 140.0 288.0 182.8 232.5 210.8 63.9 30.3
D2-76 (Opt+0.5%) 341.9 418.2 317.5 377.0 363.7 43.8 12.0
D3-64 (Opt) 53.3 64.8 90.5 89.5 74.5 18.4 24.8
D3-64 (Opt+0.5%) 97.1 151.5 76.9 126.7 1131 32.8 29.0
D3-76 (Opt) 132.2 99.3 87.6 94.0 103.3 19.9 19.2
D3-76 (Opt+0.5%) 138.9 129.0 159.9 111.6 134.9 20.2 15.0
D4-64 (Opt) 39.8 40.4 46.2 45.9 43.1 3.4 8.0
D4-64 (Opt+0.5%) 63.9 83.2 52.0 78.8 69.5 14.3 20.6
D4-76 (Opt) 26.7 34.3 24.4 22.6 27.0 5.2 19.1
D4-76 (Opt+0.5%) 33.5 63.7 30.8 42.8 42.7 14.9 34.9
D5-64 (Opt) 125.8 149.0 158.2 188.5 155.4 26.0 16.7
D5-64 (Opt+0.5%) 214.3 343.1 225.6 2249 252.0 61.0 24.2
D5-76 (Opt) 137.8 135.4 177.8 132.4 145.8 21.4 14.7
D5-76 (Opt+0.5%) 342.0 237.4 357.3 303.0 309.9 53.4 17.2
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TABLE 4.8 IDEAL-CT (CT/npex) FOR 307-BM2 MIXTURES

Coeff. of

Mix ID Ideal-CT, CTingex Average | Std. Dev. | Variation
(%)
B1-64 (Opt) 85.6 74.1 73.0 75.1 76.9 5.8 7.6
B1-64 (Opt+0.5%) 179.1 140.5 132.2 88.8 135.15 37.03 27.4
B1-76 (Opt) 117.2 121.0 51.0 63.3 78.44 37.36 47.6
B1-76 (Opt+0.5%) 179.8 104.1 130.5 81.7 124.0 42.2 34.0
B2-64 (Opt) 36.2 51.8 23.7 24.2 34.0 13.2 38.9
B2-64 (Opt+0.5%) 39.9 100.6 87.8 94.1 80.6 27.6 34.3
B2-76 (Opt) 7.6 7.5 10.0 9.9 8.8 1.4 15.6
B2-76 (Opt+0.5%) 67.7 49.6 44.6 42.0 51.0 11.6 22.8
B3-64 (Opt) 20.9 66.8 34.5 40.4 40.7 19.3 47.4
B3-64 (Opt+0.5%) 60.0 56.2 42.4 66.8 56.4 10.3 18.2
B3-76 (Opt) 42.9 33.1 56.8 36.3 423 10.5 24.9
B3-76 (Opt+0.5%) 45.2 122.7 115.0 85.3 92.1 35.1 38.2
B4-64 (Opt) 171.8 176.2 227.5 156.8 183.1 30.8 16.8
B4-64 (Opt+0.5%) 167.5 327.4 3749 135.7 251.4 117.6 46.8
B4-76 (Opt) 106.2 58.7 113.5 119.6 99.5 27.8 27.9
B4-76 (Opt+0.5%) 214.1 243.1 306.9 254.7 47.5 18.7

*Missing Data Point (specimen air voids exceeded 0.5% tolerance)
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4.3 Moisture Damage Susceptibility Assessments

Table 4.9 shows the stripping metrics for the 411-D mixtures. Both the Stripping Inflection Point
(SIP) and the Stripping Number (SN) were derived from the HWTT data. The SIP is an AASHTO T
324 parameter whereas the SN is a “novel” parameter proposed by Yin et al. (2014). Table 4.9
shows instances where the SIP is less than 9,000 passes, the SIP criterion established by Yin et al.
(2020). Similarly, there were corresponding low SN values (<2000 passes). According to Yin et al.
(2020), the SN has less bias since it is determined from the entire rut depth curve. In contrast, the
SIP involves the intersection of tangents drawn with respect to portions of the HWTT deformation
curve. Interestingly, all of these mixtures incorporated the mandated dosage of liquid anti-
stripping additive (i.e., 0.5%). One would therefore expect adequate stripping resistance (i.e., SIP
>9,000 passes and/or SN > 2,000 passes) for all of these mixtures. The fact that this was observed
not to be in all case suggests either an ineffectiveness of the particular additive or the use of an
additive that is not best suited for the mix in which it was paired.

TABLE 4.9 STRIPPING METRICS FOR 411-D MIXTURES

Mix ID Stripping Inflection | Average Stripping Number | Average
Point (SIP) SIP (SN) SN
D1-64 (Opt) 10096 8604 9350 9988 8000 8994
D1-64 (Opt+0.5%) 6289 8707 7498 1666 1666 1666
D1-76 (Opt) 20992 15080 18036 20002 20002 20002
D1-76 (Opt+0.5%) 15435 13049 14242 7032 7487 7260
D2-64 (Opt) 6475 6159 6317 1820 1422 1621
D2-64 (Opt+0.5%) 6684 4397 5541 1591 1319 1455
D2-76 (Opt) 12719 20996 16858 20002 20002 20002
D2-76 (Opt+0.5%) 15891 3526 9709 5415 20002 12709
D3-64 (Opt) 8489 8327 8408 6600 1682 4141
D3-64 (Opt+0.5%) 4079 6699 5389 1820 989 1405
D3-76 (Opt) 11961 16973 14467 9200 20002 14601
D3-76 (Opt+0.5%) 13030 11193 12112 2618 2343 2481
D4-64 (Opt) 13676 9569 11623 2856 1255 2056
D4-64 (Opt+0.5%) 10898 12526 11712 2576 3141 2859
D4-76 (Opt) 17154 14085 15620 6163 20002 13083
D4-76 (Opt+0.5%) 16190 20991 18591 5791 20002 12897
D5-64 (Opt) 10611 14341 12476 3238 3238 3238
D5-64 (Opt+0.5%) 9699 13379 11539 2895 2895 2895
D5-76 (Opt) 20992 20985 20989 20002 20002 20002
D5-76 (Opt+0.5%) 20992 20983 20988 20002 20002 20002
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4.4 Field Core Cracking Resistance Assessments

Before launching the discussion of the Ideal-CT test results for the field cores, prefatory notes
are warranted. An error in the performance of the test was noted during data processing.
Specifically, the technician failed to allow the load to dissipate to the 0.1 kN level per the test
standard. The result of this error is an incomplete load deformation curve. As these were field
cores, remaking or more appropriately resampling them was not an option. The first takeaway
here is the need to reinforce training with respect to the “new” tests. The second takeaway is
actually a fortuitous discovery. To address the deficiency, a model fit of the load-displacement
data that was present was developed. A similar model was developed from the laboratory Ideal-
CT load-displacement data and statistical upper and lower bounds were determined based on a
95% confidence interval of the Student's t-distribution. The field core load-displacement data
were then plotted against these upper and lower limits providing a much better means of
comparison than simply reviewing respective CT-Indices side by side. Figures 4.9, 4.10 and 4.11
show the field core Ideal-CT load-displacement curves for the east, middle and west Tennessee
JMFs respectively.

The first thing to point out about the trends in Figures 4.9, 4.10 and 4.11 is that all of the field
core curves plot below the laboratory specimen limits. This is not surprising as it indicates a
dissimilarity of characterization. One must bear in mind that these differences could be the
product of insufficient aging of the laboratory mixtures. Additional aging would likely have
lowered the envelopes.
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Still another consideration is the fact that the pavements from which the cores were extracted
were estimated to be approximately 5 years old. This could explain the 74SR52 and the 56SR10
Middle Tennessee field cores lying within the laboratory testing band. This actually provides
further evidence that the conditioning of the laboratory mixtures was insufficient as the cracking
tests are intended to provide information on mixes 8 to 10 years in age.

All of these data and plots provide perspective both regarding the mixtures and cores tested
but also about the aging condition of the mixtures tested. Both of these factors warrant
additional study.
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Chapter 5 Conclusions and Recommendations

5.1 Conclusions

The results generated for the revised test plan support the following conclusions:

The Hamburg Wheel Tracking Test and particularly the HWTT metrics Rutting Resistance
Index (RRI) and Corrected Rut Depth (CRD) were sensitive to mixture binder content
variations.

Moisture damage susceptibility was evident via HWTT stripping metrics.

HWTT results exhibited high variability with a Coefficient of Variability values as high as
76% for RRI.

Ideal-RT was sensitive to increased binder content and the test also exhibited a low
variability with a Coefficient of Variability ranging from 10 to 14 percent.

Ideal-CT was likewise sensitive to increased binder content. However, Mix D4 and Mix
B2 were exceptionally low (CTindex<30). These values would likely be even lower if
mixture conditioning (i.e., aging) was harsher.

Ideal-CT tests of field cores showed results that were in alignment with laboratory
prepared test specimens. Given the age of the pavement from which these were taken
(5 years), it's likely that mixture conditioning in the lab inadequately represented field
conditions.

From a BMD perspective, the tests evaluated showed significant response and, in some
cases, low enough variability to warrant continued consideration and evaluation.

5.2 Recommendations

The data, results and conclusions presented herein support the following recommendations:

Further research is needed both in additional BMD benchmark testing but even more
so, BMD testing of materials directly linked to field placement and performance
monitoring. This way, distinctive and correlative BMD criteria can be established for
whatever BMD tests are selected.

Continue BMD testing with HWTT, Ideal-RT and Ideal-CT as each has shown adequate
promise to move forward especially with respect to variability assessment and
reduction measures.

Should TDOT continue to use the Marshall Method of specimen compaction, research
should be conducted with the Ideal-RT and Ideal-CT using 4-inch diameter specimens.
Once BMD criteria have been established, further research is needed to address testing
variability and the impact(s) on QC/QA test results.

Research is needed to address laboratory conditioning (i.e., aging) of mixtures to best
replicate field conditions.

There is a need to better address moisture damage susceptibility and particularly anti-
strip effectiveness. The results of this study clearly showed that not all anti-strips are
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created equal. A process may need to be developed for the establishment of an
appropriate anti-strip product and dosage via testing instead of mandate.

A better moisture damage susceptibility test is needed as well. In the interim, a shift to
AASHTO T 283 with a freeze/thaw cycle may better discriminate anti-strips and dosage
rates. Ultimately, a shift to HWTT stripping metrics would be ideal.

Implement Ideal-RT now both in design and QC/QA. Given the low cost, simplicity and
speed of test, there is no reason to delay data collection for validation study.
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06 WU

Date

|5TATE OF TENNESSEE ASPHALT JOB MIX FORMULA

N

0214120

19

Region

Hot-mix Producer

Roadway Surface

MNao

Summeers Taylor - Blountville Drum Plant Asp Mix

Type EPAE-HM IWlix 307-BMZ PG §4-22 Item 307-01.08
| Serial No.: |  Design No.: 1150378 |
Material Size or Grade Producer and Location Percent Used
Soft Limestone (aka Mon-5Surj2s Blue Water Industries - Blountville 19,100
Soft Limestone (aka Mon-5ur7 Blue Water Industries - Blountville 5.550
soft Limestone (aka Mon-5ur 210 Blue Water Industries - Blountville 33425
RAP RAP Processed -3/4 RAP - Sumimers Taylor - Blountville Drum Plant Asp Mix 19793
RAP RAP Processed - 5/16 FLAP - Summers Taylor - Blountville Drum Plant Asp Mix 15207
Asphalt Cement PG 64-22 ASSOOATED ASPHALT, BRISTOL 25925
Percent AC in RAPL: 35 Optimum AC Content: 450 | Total 100.000
Percent AC in RAPZ: %] ] Anti-5trip Supplier: Ingewity
Anti-Strip Additive: MoreLife S000 |Terminal] Dosage: 0.5%
AC Contribution: | virginaC | 233 | RAPAC 157  |Percent Virgin AC: 65.0
Asphalt 5p. Gravity: 1.034 Dust to Asphalt Ratio: 141
% Fracture Face on CA: n/a % Glassy Particles on CA: n/a
JGrawity of RBPL: EFT. Gravity of Agg: 71679
Theo.Gravity of RAP2:
Theo. Gravity of Mix: 2500 | T.5.R.: 02 | Lbs/Ft: 156.0
LO.L.: lgnition Owven Corr. Factor: 0225
Warm Mix? | Mo
Lab Temperature Plant Temperature
Widng Temperature [£ 5 °F): 300 Wicng Temp Range| F): ZI0°F = T 310°F |
Lab Compaction Temp (£ 5 “FJ: 280 Delivery Temperature[F]: Z0°F < T<310°F |
Percents Used
Sieve = = = = EL = P;rnf;seﬂ % Req Design
Size 20.0 10.0 35.0 20.0 150 100 Range
7=
1.5
1.25" 100 100 100 100 100 100 100
I
3fa" 55 100 100 100 100 92 81-93
58"
12"
3/8" z 3 100 B a7 &7 5773
No.d 1 3 53 a5 20 53 A0-56
No.8 2 &0 32 52 35 28-43
Mo 16
Mo30 25 15 27 16 13-25
M50 13 10 20 11 9-19
No. 100 14.0 7.0 12.0 2.1 6-10
No. 200 110 50 9.9 6.3 2,565
Requested: KURT MILLER #2338 Approved:

Conmractor Parwansd aad Lab Tach Car Mo

Date last lab inspection  10v/24/2017

Eagioral Wmsrinic wrod Tarm Saperdior
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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

ALE WG WG
Date 02M4/2019 Roadway Surface Mo
Region 1
Hot-mix Producer Summers Taylor - Blountville Drum Plant Asp Mix
Type EPMIB-HM i 307-BM2 PG 76-22 Item 307-03.08
| Serial No.: Same as 1190378 |  Design No.: 1190380 |
Material Size or Grade Producer and Lecation Percent Used
Soft Limestone (aka Mon-5ur|#3 Blue Water Industries - Blountville 15,200
Soft Limestone (aka Mon-5ur|#7 Blue Water Industries - Blountville 9.550
Soft Limestone (aka Mon-5ur|#10 Blue Water Industries - Blountville 33.42%
RAP RAP Processad -3,4 RAP - Summers Taylor - Blountville Drum Plant Asp Mix 19793
RAP RAP Processad - 5,16 RAP - Summers Taylor - Blountville Drum Plant Asp Mix 15207
Asphalt Cement PG 76-22 ASSOCLATED ASPHALT, BRISTOL 2925
Percent AC in RAP1: 35 Optimum AC Content: 450 | Total 1010000
Percent AC in RAP2: L& ] Anti-5trip Supplier: Ingevity
Anti-Strip Additive: MaoreLife SO00 [ Terminal | | Dosage: 0.5%
AC Contribution: | virginAC | 233 | RAPAC 157  |Percent Virgin AC: 65.0
Asphalt 5p. Gravity: 1028 Dust to Asphalt Ratio: 141
% Fracture Face on CA: nja % Glassy Particles on CA: n/a
JGravity of RAP: Eff. Gravity of Agg: 2681
Theo.Gravity of RAP2:
Theo. Gravity of Mix 2500 | T.5.R.: s0.2 | LbsFt: 156.0
L.0ul.: Ignition Owen Corr. Factorn: 025
Warm Mix? | Mo
Lab Temperature Plant Temperature
[Wiocng Temperature [£ & °F): 370 Wiicng Temp Range| F): J90°F = T < 330°F |
Lab Compaction Temp (£ 5 °F: 300 Delivery Temperature| FJ; Z90°F = T < 3309F |
Percents Used
e a5 E7 810 e P:,TH“ ol P;rnf:;m % Reg. Dresign
Size 20.0 100 350 20.0 150 100 Range
2=
1.5
1.25" 100 100 100 100 100 100 100
I
3/a 55 100 100 100 100 92 81-33
5/a8"
12
3ja" 2 1] 100 55 g7 67 E7-73
No.d 1 5 B8 45 80 53 A0-56
No.8 2 60 32 52 35 28-43
Mo, 16
MNo.30 25 15 27 16 13-25
MNo.50 13 10 20 11 3-19
Mo, 100 14.0 7.0 120 8.1 B-10
Mo, 200 110 E.0 99 6.3 2.5-6.5
Requested: KURT MILLER #2338 Approwvead:
Corerszor Perwrwesl snd Lab Tach Cart Mo Begioral Waracisle srd Tarm Sapsrdncr

Date last lab inspection  10/24/2017



WLV

Date

STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

01152019

Region

=
ra

Hot-mix Producer

Roadway Surface

Yes

Southeastern Mitls - Cleveland Asphalt Mix

Type ACS-HM Mix 411-D PG 63-22 ltem 4110110
| Serial No.: |  DesignNo.: 2130099 |
Material Size or Grade Producer and Location Percent Used
Granite O Rock Harrison Construction (APAC)-Cherokes County-Rurphy 14145
Granite D Rock Harrison Construction (APACH-Cherokes County-Rurphy 28.250
Soft Limestone (aka Mon-Sun#10 vulcan Materials-Cleveland 18860
Matural Sand Matural Sand sand Switch Sand 23575
RAP RA&P Processed -1/2 RAP - Southeastern Mtls - Cleveland Asphalt Mix 100011
Asphalt Cement PG 6322 PHILLIPS 66, CHATTANOONSS TERMINAL 5119
Percent AC in RAPL: Optimurn AC Comtent: 5.70 | Total 100.000
Percent AC in RAP2: LE ] Anti-5tnp Supplier: Tri-5tate Sand LLC
Anti-5Strip Additive: Pave Grip T523 Dosage: 0.5%
AC Contribution: | virginac | 512 | RAPAC 058 [Percemt Virgin AC: 83.8
Asphalt 5p. Gravity: 1032 Dust to Asphalt Ratio: 101
% Fracture Face on CA: n/a % Glassy Particles on CA: n/a
JGravity of RAP1: Eff. Gravity of Agg: 278
Theo.Gravity of RAP2:
Theo. Gravity of Mix 2450 | TS5R: 862 | Lbs [Ft: 1554
L0l 85 Ignition Owen Corr. Facton: 0.10
Warm Mix? |
Lab Temperature Plant Temperature
Mixng Temperature [£ 5 °F): 300 Mogng Temp Range| F): ZJOSF £ T 310°F |
[ab Compaction Temp |£ 5 °F): 70 Delivery Temperature] T ): ZI0F = T = 3100F |
Percents Used
Tove D Rock D Rock #10 Katural Sand Rap P:g“d ) oy Desen
Size 15.0 30.0 200 5.0 10,0 100 Range
7=
1.5
1.25"
I
ETLY
5/8" 100 100 100 100 100 100 100
1/2" 92 100 100 100 100 99 95-100
3fa" 45 96 100 100 52 a0 80-93
No.d 8 19 96 95 71 57 54-T6
No.8 5 10 65 73 51 42 35-57
No.16
MNo.30 4 5 31 &6 30 28 17-29
No.50 3 5 22 33 18 16 10-18
MNo.100 3.2 45 16.6 5.5 13.2 8.8 3-10
Mo, 200 3.0 41 125 25 9.5 5.8 0-6.5
Requested: Gedeon Mondido #1771 Approved:

Coreracrar Farevsl and Luh Tach Carr Ma.

Date last lab inspection

2162018
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[t

Date

STATE OF TENMESSEE ASPHALT JOB MIX FORMULA

01M15/2019

Roadway Surface Yes

Region

=
&

Hot-mix Producer

Southeastern Mtls - Cleveland Asphalt Mix

Type ACS-HM Ml 411-D PG 76-22 Item 411-02.10
| Serial No.: |  DesignNo.: 2190101
Material Size or Grade Producer and Location Percent Used
Granite D Rock Harmrizson Construction | APAC)-Cherokes County-Rurphy 14,145
(Eranite D Rock Harrison Construction | APAC)-Cherokes County-Rurphy 282590
Soft imestone (aka Mon-Sun10 wulcan Matenals-Cleveland 18.860
Matural Sand matural Sand Sand Switch Sand 23575
RAP RAP Processad -1/2 RAP - Southeastern Mils - Cleveland Asphalt kix 10,011
Asphalt Cement PG 7622 FHILLIFS £, CHATTANDOEA TERMINAL 5.11%
Percent AC in RAPL: Optimum AC Content: 5.70 | Total 100.000
Percent AC in RAP2: ¥} ] Anti-5trip Supplier: Tri-5tate Sand LLC
Anti-5tnip Additive: Pave Grip T5 23 Daosage: 0.5%
AC Contribution: | wirginac | 512 | RAPAC 058  |Percent Virgin AC: 858
Asphalt 5p. Gravity: 1032 Dust to Asphalt Ratio: 101
% Fracture Face on CA: nja % Glassy Particles on CA: n/a
JGravity of RAP1: Eff. Gravity of Agg: 2722
Theo.Gravity of RAP2:
Theo. Gravity of Mic 2.450 | T.5R.: 86.2 | LbsFt; 155.4
LO.L: 85 Ignition Owen Corr. Factor: 010
Warm Mix? |
Lab Temperature Plant Temperature
Midng Temperature (£ 5 °Fj: 310 Mupang Temp Range| F): IO0F=Tc< =
Lab Compaction Temp (£ 5 °F]: 230 Delivery Temperature|“F]: F90FET < :?:;g
Percents Used
Trove DRk D Rock £10 Natural Sand Rap P':g““ ) gy Desien
Size 15.0 30.0 20.0 250 10.0 104 Range
7=
1.5"
1.25"
I
3/a"
5/8" 100 100 100 100 100 100 100
12" 92 100 100 100 100 99 95-100
38" 45 =1 100 100 92 50 80-93
No.d 8 15 96 55 71 57 54-76
No.8 5 10 65 79 51 4z 35-57
No.16
No.30 4 5 31 &6 30 28 17-29
No.50 3 5 22 33 18 16 10-18
No. 100 3.2 45 16.6 9.5 13.2 8.8 3-10
No.200 3.0 41 125 2.5 55 5.8 0-8.5
Requested: Gedeon Mondido # 1771 Approved:

Date last lab inspection

Conmrror Penevssl 5ad Luh Tach Carr Mo

2/16/2018

Tagioral Mwsrntar,

o Tarm Sapardaor
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RO LG

Date

Roadway Surface

Region

Mo

Hot-mix Preducer

Rogers Group - Gallatin Asphalt Mix

Type EPMB-HM Mix 307-BMZ PG 64-22 Item
| Serial No.: 13M0017 |  Design No.: 3130049 |
Material Size or Grade Producer and Lecation Percent Used
soft Limestone (aka Mon-5ur 257 Rogers Group-Gallatin 28.740
Hard Limestone (Type 1] =78 Riogers Group-Cross Plains-RockHouss 9.580
Soft Limestone (aka Mon-5urn#10 - Washed Rogers Group-Gallatin 14370
Natural Sand Matural Sand Pine Bluff Sand and Gravel-Nashwville 14.370
RAP RAP Processed Coarse Rogers Group-Gallatin 30,031
Asphalt Cement PG 6422 ER/SOM ASFHALT & EMULSIONS, MASHVILLE TERMINAL 2909
Percent AC in RAPL: Optinyum AC Content: 4.20 | Total 100.000
Percent AC in RAP2: 4.3 ] Anti-5tnip Supplier: MWV Asphalt Inmovations
Anti-5trip Additive: EVOTHERM Dosage: 0.5%
AC Contribution: | viginAC | 251 | RAPAC 179  |Percent Virgin AC: A3.3
Asphalt 5p. Gravity: 1.037 Dust to Asphalt Ratio: 131
% Fracture Face on CA: n/a % Glassy Particles on CA: n/a
JGravity of RAP1: Eff. Gravity of Agg: 2657
Theo.Gravity of RAP2: 2.521
Theo. Gravity of Mix 2528 | T.5.R.: 85.6 | Lbs/Ft": 157.7
LO.L.: lgnition Owven Corr. Factor: 040
Warm Mix? | Mo
Lab Temperature Plant Temperature
Miocng Temperature [£ 5 °FJ: 30 Wing Temp Range| FJ: ZJ0F £ T < 310°F |
[ab Compaction Temp [ & °F): 275 Delivery Temperature|F]: Z70°F = T £ 3109F |
Percents Usad
Tove 57 78 #10-Washed | Matural Sand W{:ﬁmﬂ s Desien
Size 30.0 100 150 150 30.0 100 Range
2=
1.5"
1.25" 100 100 100 100 100 104 100
1=
3fa" 76 100 100 100 100 23 81-93
5/8"
1f2
3fa" 25 ] 100 100 53 72 57-73
No.4 6 10 52 97 65 51 A0-56
No.g 3 4 58 51 50 33 28-43
No.16
No.30 2 3 19 67 35 24 13-25
No.50 2 3 10 13 25 12 3-19
No.100 16 29 6.0 0.9 180 7.2 6-10
No.200 15 28 5.0 0.7 130 5.5 1.5-6.5
Requested: Brittany Evans LT# 2533 Approved:

Conmracor Parmensd and Lab Tach Cart Mo

Date last lab inspection

1102019

47
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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

ICLE WG wiOE
Date 021082019 Roadway Surface Yes
Region 3
Hot-mix Producer Rogers Group - Gallatin Asphalt Mix
Type ACS-HM Mix 411-0 PG 64-22 Item
| Serial No.: 15M0061 | DesignNo.: 3190178
Material Size or Grade Producer and Location Percent Used
Hard Limestone (Type 1] 78 Rogers Group-Cross Plains-RockHouse 28260
Hard Limestone (Type 1] 10 Riogers Group-Cross Plains-RockHouse 14130
Soft Limestone (aka Mon-Sur#10 - Washed Rogers Group-Gallatin 18.840
Natural Sand matural Sand Pina Bluff Sand and Gravel-Nashville 18.840
RAP RAP Processed - 516 Rogers Group-Gallatin 14.934
Asphalt Cement PG 63-22 ERE0N ASFHALT & EMULSIONS, NASHVILLE TERMINAL 4 5945
Percent AC in RAPL: Optimum AC Content: 5.80 Total 100.000
Percent AC in RAP2: b7 ] Anti-5tnp Supplier: MWV Asphalt Innovations
Anti-5trip Additive: EVOTHERM Dosage: 0.55%
AC Contribution: | virginac | 495 | RAPAC 0.85  [Percent Virgin AC: 85.3
Asphalt 5p. Gravity: 1037 Dust to Asphalt Ratio: 1.13
% Fracture Face on CA: n/a % Glassy Particles on CA: n/a
JGravity of RAP1: Eff. Grawity of Agg: 2646
Theo.Gravity of RAP2:
Theo. Gravity of M 2427 | T.5.R.: 834 | Lbs/Ft : 1515
L0l 214 Ignition Owen Corr. Factor: 0.55
Warm Mix? | Ho
Lab Temperature Plant Temperature
Mixing Temperature (T 5 °Fj: 310 Miding Temp Range(“Fj: 2R eT= =
Lab Compaction Temp (£ 5 “FJ: 270 Delivery Temperature[“FJ: TI0F=T< 312:4: |
Percents Used
Tiore &8 #0 #10-Washed | Natural Sand Rap P;f;md ) oy Desin
Size 30.0 15.0 200 200 150 100 Range
7=
1.5"
1.25"
1=
3fa
5/8" 100 100 100 100 100 100 100
1/ 95 100 100 100 100 98 95-100
3/8" &7 1000 100 100 100 90 B0-93
No.d 11 23 92 97 56 69 54-T6
No.8 4 62 57 51 78 52 35-57
N 16
N30 3 29 20 67 45 29 17-29
No.50 3 22 11 13 33 14 10-18
No.100 29 175 58 09 220 8.1 3-10
No.200 2.8 15.0 45 0.7 16.1 6.5 0-6.5
Requested: Erittany Evans LT # 2533 approved:

Date last lab inspection

Contraczor Farmnnsl and Lab Tach Cert Mo,

11042019
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i

STATE OF TENNESSEE ASPHALT J0OB MIX FORMULA

F'.'llli—'ﬁtﬂ(— el e
Date 02/08/2019 Roadway Surface Yes
Region 3
Hot-mix Producer Riogers Group - Gallatin Asphalt Mix
Type ACS-HM Ilia 411-D PG 76-22 ltem
| Serial No.: 13M0061 |  DesignNo.: 3190180 |
Material Size or Grade Producer and Location Percent Used
Hard Limestone |Type 11 #TE Rogers Group-Cross Plains-RockHouse 28260
Hard Limestone (Type |1} #10 Rogers Group-Cross Plains-RockHouss 14130
soft Limestone (aka Non-Surf#10 - Washed Rogers Group-Gallatin 18.840
Matural Sand Matural Sand Pine Bluff Sand and Gravel-Nashville 18.840
FLAP RAP Processed - 5/16 Rogers Group-Gallatin 14 584
Asphalt Cement PG 76-22 ERGON ASPHALT & EMULTIONS, MASHVILLE TERMINAL 4546
Percent AC in RAPL: Optimurm AC Content: L.BD | Total 100.000
Percent AC in RAP2: 57 Anti-5trip Supplier: hAWA Asphalt Innovations
Anti-5trip Additive: EVOTHERM Dosage: 05%
AC Contribution: | viginac | 455 | RAPAC 0.85  |Percent Virgin AC: 85.3
Asphalt 5p. Grawity: 1.037 Dust to Asphalt Ratio: 113
[% Fracture Face on CA: nja % Glassy Particles on CA: n/a
Theo.Gravity of RAP]: Eff. Gravity of Agg: 2646
Theo.Gravity of RAP2:
Theo. Gravity of Mix: 2427 | TSR: 284 | Lbis/Ft: 1515
L.O.l.: 214 lgnition Owen Corr. Factor: 0.55
Warm Mix? | Mo
Lab Temperature Plant Temperature
I'Mi:lng Temperature [+ 5 °F): 310 Mupang Temp Range[“Fj: T50°F < 1< 330°F |
|Lab Compaction Temp (£ 5 °F): Fi] Delivery Temperature| F): B0°F < T< 330°F
Percents Used
AT #78 #10 £10- Wazhed | Matursl Sand Rae P;,’::m' e Besen
Size 30.0 150 20.0 20.0 150 100 Range
2"
1.5"
1.25"
™
38"
58" 100 100 100 100 100 100 100
12" 35 100 100 100 100 98 95-100
38" 67 100 100 100 100 90 80-53
M4 11 53 92 87 96 69 54-76
MNo.8 4 62 57 51 78 52 35-57
No.16
No.30 3 29 20 67 45 9 17-29
No.50 3 22 11 13 33 14 10-18
No.100 29 175 5.8 0.4 220 8.1 3-10
No.200 18 15.0 45 07 16.1 6.5 0-6.5
Requested: Brittany Evans LT # 2533 Approved:

Date last lab inspection

Contractor Fenonnel 5ad Lk Tack. Care Ma.

1/10/2019

Ragion sl Mmarish anci Tars Supsedes:
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STATE OF TENMESSEE ASPHALT JOB MIX FORMULA

006 VLG WAOG
Date 0222019 Roadway Surface Yes
Region 3
Hot-mix Producer Vulcan - Hermitage
Type ACS-HM Mix 411-D PG 64-22 Item
| Serial No.: 13M0070 |  DesignNo.: 3190208
Material Size or Grade Producer and Location Percent Used
Hard Limestone (Type I} D Rock Vulcan Materials - Springfield 33.00%
Hard Limestone (Type I} =10 vulcan Materials - Springfield 18 860
Natural sand reatural sand Pine Bluff Sand & Gravel - Nashville 18 860
Soft Limestone (aka Non-5un 10 - Washed wulcan Materials - Mashville Danley Plant 14,145
RAP RAP Processad -1/2 RAP - Yulcan - Hermitage 5.874
Asphalt Cement PG B4-22 ER/GOM ASPHALT & EMULSIONS, HASHVILLE TERMIMAL 5.256
Percent AC in RAPL: (Optimum AC Content: 570 Total 100.000
Percent AC in RAPZ: 45 |  Anti-Strip Supplier: Westvaco Polychemical Dept
Anti-5trip Additive: Evotherm P- 25 @ Terminal Dosage: 0.5%
AC Contribution: | virginac | 526 | RAPAC 0.44  [Percent Virgin AC: 52.2
Asphalt 5p. Gravity: 103 Dust to Asphalt Ratio: 106
% Fracture Face on CA: 100 % Glassy Particles on CA: nya
.Gravity of RAPL: 268 Eff. Gravity of Agg: 2616
Theo.Gravity of RAP2:
Theo. Gravity of Mic 2405 | T.5R.: 876 | LbsfFt: 1501
L0l 15.0 lgnition Owen Corr. Factor:
Warm Mix? | No
Lab Temperature Plant Temperature
Wixing Temperature [ 5 "FJ: 300 Micng Temp Range| F): I70°F = T < 310°F |
[ab Compaction Temp | 5 °F): 270 Delivery Temperature| FJ: I70°F = T < 3100F |
Percents Used
T D Reck 710 Natural Sana | 320 - Washed RAF PT:;&“ ) Oy Demn
Size 35.0 20.0 2000 150 10.0 100 Range
7=
1.5"
1.25"
1
3/a"
5/a" 100 100 100 100 100 100 100
1/ 50 100 100 100 100 7 95-100
3/8" 60 1000 100 100 55 86 80-33
No.4 14 97 99 80 76 64 54-76
No.B8 6 60 52 51 &0 a6 35-57
Mo 16
N30 5 25 61 20 33 5 17-29
Mo 50 4 20 12 15 22 12 10-18
MNo.100 3.0 16.0 20 110 18.0 8.1 3-10
MNo.200 2.0 14.0 L5 55 14.0 6.0 0-6.5
Requested: vulcan Mtls. Eric Mundy 4007 Approved:

Date last lab inspection

Conmactor Parmered and Lab Tach Cat Ma

2/4/2019
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STATE OF TENMNESSEE ASPHALT JOB MIX FORMULA

I08E WOk
Date 01M15/2019
Region 4

Hot-mix Producer

Roadway Surface

Mo

WAE

Lehman Roberts - Memphis Carrier Asphalt Mix

Type EPME-HM Mix 307-BM2 PG 76-22 Item 307-03.03
| Serial No.: Design No.: 4190018
Material Size or Grade Producer and Location Percent Used
Soft Limestone (aka Mon-Surj#37 vulcan Materials - Memphis 38280
Matural Sand reatural Sand memphis Stone & Gravel - Senatobia MS Aggregate 10527
Gravel O Rock Meamphis Stone & Gravel - Sanatobia MS Aggregate 11434
Soft Limestone (aka Mon-Surj#10 vulcan Materials - Memphis 6.659
RAP RAP Processed - 5/16 RAP - Lehman Roberts - Memphis Carrier Asphalt bix 20233
RAP RaP Processad -3/4 RAP - Lehman Roberts - Memphis Carrier asphalt Mix 5.369
Asphalt Cement PG 7E-22 WASRATHON PETROLEUM C0., MEMPHIS, TH 2.809
Percent AC in RAPL: L4 (Optimum AC Content: 430 | Total 100.000
Percent AC in RAP2: 4.0 ] Anti-5tnip Supplier: Tri-5tate and LLC
Anti-Strip Additive: AD-HERE 77040 Dosage: 0.5%
AC Contribution: | VirginAC | 281 | RAPAC 145  |Percent Virgin AC: 65.3
Asphalt 5p. Gravity: 10.29 Dust to Asphalt Ratio: 1.02
% Fracture Face on CA: 92 % Glassy Particles on CA: n/a
JGravity of RAPL: 2.660 Eff. Grawity of Agg: 2359
Theo.Gravity of RAP2: 2.661
Theo. Gravity of Mix: 2481 | TS5R: 903 | Lbs/Ft: 154.8
LO.l.z Ignition Owen Corr, Factor: 014
Warm Mix? | Mo
Lab Temperature Plant Temperature
Mpang Temperature {5 °F): 320 Mupang Temp Rangel™Fj: T90F <1< =
Lab Compaction Temp [ 5 °F]: 320 Delivery Temperature[“F}: F90F T :E
Percents Used
Sieve & Matursl S2nd 0 Rack e W 5/16 ’ HAFPr;:ﬂd- % Req Dresign
Size 40.0 110 120 10 20.0 10.0 100 Range
7=
1.5"
1.25" 100 100 100 100 100 100 100 100
I
3/4" 83 100 100 100 100 100 93 81-93
5/8"
12"
3/8" 18 100 76 100 58 61 60 57-73
No.4 3 B8 47 55 81 41 43 A40-56
No.8 2 63 29 (=] 62 32 32 28-43
No.l6
No.30 2 40 12 37 38 21 19 13-25
No.50 2 14 8 26 20 11 10 5-19
No. 100 17 18 5.7 220 115 6.5 6.1 610
N 200 15 0.7 4.1 17.0 16 5.0 44 2.5-6.5
Requested: Matt Lewis Cert# 1302 Approved:

Date last lab inspection

Contracor Persnnsl and Lab Tiach Cert Bo.

2/17/2018
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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

F‘.‘ll(-'\ﬂ.ﬂli- fF 3
Date 01M7r2019 Roadway Surface Yes
Region 4
Hot-mix Producer Standard Construction - Collienville Asphalt Mix
Type EPRE-HI Mix 307-BMZ PG 64-22 Item
| Serial No.: |  Design No.: 4190152 |
Material Size or Grade Producer and Location Percent Used
soft Limestone (aka Mon-5urn#57 Fullen Dock and Warshouse 14.280
Gravel BiI-2 Rock Standard Construction-Deadfall Pit-mMillingtan 28.560
soft Limestone (aka Mon-Sur#10 Fullen Diock and Warshousa 5.520
MNatural Samd Matural Samd Standard Construction-Deadfall pit-Millingtan 14,230
RLAP RAP Processed - 5/16 RAaP - standard Construction - Collizrdille asphalt pix 20342
RLAP RAP Processed -1/2 RAP - Standard Construction - Collizrville Asphalt Bix 5.845
Asphalt Cement PG &322 ERGON ASPHALT B EMULTIONS, MEMFHS, TH 3173
Percent AC in RAPL: [ X} Optimum AC Content: 4.80 | Total 100.000
Percent AC in RAP2: 33 | Anti-3trip Supplier: Arr-Mazz Products
Anti-5Strip Additive: MNowa Grip 575 Dosage: 0.5%
AC Contribution: l Virgin AC | 317 | RAP AC 163 Percent Virgin AC: B6.1
Asphalt S5p. Gravity: 1043 Dust to Asphalt Ratio: 111
[% Fracture Face on CA: 523 % Glassy Particles on CA: n/a
(Theo.Gravity of RAPL: 2511 Eff. Gravity of Agg: 255%
(Theo.Gravity of RAP2: 2461
Theo. Gravity of Mix: 2423 | T.5.Ra 928 | Lbs/Ft': 1512
L.l 8.0 Ignition Cwen Corr. Factor: 036
Warm Mix? | Mo
Lab Temperaturs Plant Temperature
[ﬂimng Temperature [£5 *F: 310 Mixing Temp Range["Fj: ZI0FF =T = 310°F
|Lab Compaction Temp (£ 5 °F): 300 Delivery Temperature[FJ: ZT0TF =T < 310°F
Percents Used
T £57 EdA-2 Rk =0 Hatursl Sand i F:::m e FT,I(;M- % Reg. Design
Size 15.0 300 10.0 15.0 200 10.0 100 Range
7"
1.5"
125" 100 100 100 100 100 100 100 100
G
ETES &7 54 100 100 100 100 93 81-93
5/a"
1/2"
3fa" 17 t4 100 100 100 76 71 57-73
Mo.d 4 30 59 97 91 25 54 A0-56
Mo.B 4 21 48 as &9 23 11 28-43
MNo.16
MNo.30 3 9 25 66 40 16 25 13-25
MNo.50 2 & 19 14 24 9 12 9-19
Mo, 100 189 5.0 15.6 1.2 143 6.3 7.0 &-10
Mo, 200 17 4.0 128 0.7 9.3 5.3 5.3 2.5-6.5
Requested: John L Diaz Approved:
Cortracrar Penoresl snd Lab Tach Care Mo Aagioa sl Mmarise wne Taars Sopsevies:

Date last lab inspection 31172018
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F'_'lll:v"(:l:v
Date
Region

Hot-mix Producer

STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

042212019

Roadway Surface

]

Delta Contracting - Savannah Asphalt Mix

Yes

Type ACS-HM Mix 411-D PG 64-22 Item 411-01.10
| Serial No.: |  Design No.: 4190198 |
Material Size or Grade Producer and Location Percent Used
Gravel D Rock ROEErs Group - TH River Sand & Gravel - Lindan 42 300
soft Limestone (aka Non-5uf#10 vulcan Materials - Savannah 18.800
Matural Sand Matural Sand Standard Construction - Stantonville Aggregate 18.800
FLAP RAP Processed -1/2 RAP - Delta Contracting - Savannah Asphalt b 14.552
Asphalt Cement PG 64-22 EREON ASPHALT & EMULSIONS, IUEA, MS 5148
Percent AC in RAP1: 57 Optimum AC Content: 6.00 | Total 100000
Percent AC in RAP2: | Anti-5trip Supplier: Tn-State Sand LLC
Anti-5trip Additive: Astec Green/To-43 @ Plant Dosage: 0.5%
AC Contribution: l Virgin AC | 5.15 | RAP AC 0.85 Percent Virgin AC: B5.8
Asphalt 5p. Grawity: 103 Dust to Asphalt Ratio: 1.00
[ Fracture Face on CA: 249 % Glassy Particles on CAz n/a
Theo.Gravity of RAP1: 2.355 Eff. Gravity of Agg: 2515
Theo.Gravity of RAP2:
Theo. Gravity of Mix: 2315 | T.5.R.: EEI Lbs/Ft : 144 5
L.l 109 lgnition Owen Corr., Factor: 0.59
Warm Mix? | Yes
Lab Temperature Plant Temperature
[Mixing Temperature [Z5 “FJ: 290 Wixing Temp Range| FJ: TI0°F < 1< 300°F |
|Lab Compaction Temp [2 5 °Fj: 285 Delivery Temperatura{~F}: 270°F < T < 200°F
Percents Used
s D Rock #o Natursl Sand RAP P':f;m' oy Besen
Size 45.0 20.0 200 150 100 Range
2"
15"
1.25"
I
ETEY
58" 100 100 100 100 100 100
12" 56 100 100 100 98 95-100
38" 80 100 100 87 83 B80-33
MNo.d 50 55 55 58 71 54-76
No.8 31 6& 78 54 51 35-57
No.16
No.30 10 31 58 35 28 17-19
No.50 7 23 14 21 14 10-18
No. 100 5.0 13.0 45 12.0 8.6 3-10
No. 200 31 15.3 25 7.0 6.0 0-6.5
Requested: James Hopkins 2549 Approved:

Date |ast lab inspection

Contractor Fenonrel and Luh Tach Cart Mo

3/12/2019
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Appendix B: Field Core Log
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Core Label: 78SR071S
Number: 4
Thickness: 16.5"
Region: 1

County: Sevier

T D Al

JMF No. 1190325

)

=0 e
Y T & 2 &k b ooinae N E 3
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Core Label: SRO12
Number: 1
Thickness: 17"
Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 78SR071S
Number: 3
Thickness: 17"
Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 19SR012
Number: 2
Thickness: 19"
Region:3

County: Davidson

JMF No. 3190178
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Core Label: 19SR012
Number: 3
Thickness: 14"
Region: 3

County: Davidson

JMF No. 3190178
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Core Label: 19SR012
Number: 4
Thickness: 21.5"
Region: 3

County: Davidson

JMF No. 3190178
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725607/~ S
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Core Label: 78SR071S
Number: 1

Thickness: 22"
Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 78SRO71N
Number: 1

Thickness: 8"

Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 78SRO71N
Number: 2

Thickness: 9”

Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 78SRO71N
Number: 3

Thickness: 9”

Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 78SR071S
Number: 2
Thickness: 24"
Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 78SRO71N
Number: 4

Thickness: 11.5"
Region: 1

County: Sevier

JMF No. 1190325
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Core Label: 20SR114
Number: 1
Thickness: 16.5"
Region: 4

County: Decatur

JMF No. 4190198
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Core Label: 20SR114-
N

Number: 2
Thickness: 14.5"
Region: 4
County: Decatur
JMF No. 4190198
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Core Label: 20SR114N

Number: 3

Thickness: 16"

County: Decatur

JMF No. 4190198
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Core Label: 20SR114N
Number: 4
Thickness: 13.5"
Region: 4

County: Decatur

JMF No. 4190198
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Core Label: 83SR76
Number: 1
Thickness: 11"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR76
Number: 2
Thickness: 12"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR76
Number: 3
Thickness: 8"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR76
Number: 4
Thickness: 8"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 36SR114N
Number: 1

Thickness: 11.5"
Region:4

County: Hardin

JMF No. 4190198
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Core Label: 36SR114N
Number: 2

Thickness: 17.5"
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 36SR114N
Number: 3

Thickness: 14.5"
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 36SR114N
Number: 4

Thickness: 15”
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 83SR174
Number: 1
Thickness: 9.5"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR174
Number: 2
Thickness: 9.5"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR174
Number: 3
Thickness: 5.5"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR174
Number: 4
Thickness: 6.5"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label:83SR174
Number: 5
Thickness: 10.5"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR174
Number: 6
Thickness: 9”
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR174
Number: 7
Thickness: 11"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 83SR174
Number: 8
Thickness: 8"
Region: 3

County: Sumner

JMF No. 3190178
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Core Label: 855R376
Number: 1
Thickness: 15"
Region: 3

County: Trousdale

JMF No. 3190178

87



Core Label: 855R376
Number: 2
Thickness: 17"
Region: 3

County: Trousdale

JMF No. 3190178
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Core Label: 855R376
Number: 3
Thickness: 18"
Region: 3

County: Trousdale

JMF No. 3190178
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Core Label: 855R376
Number: 4
Thickness: 20"
Region: 3

County: Trousdale

JMF No. 3190178
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Core Label: 74SR52
Number: 1
Thickness: 11"
Region:3

County: Robertson

JMF No. 3190178
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Core Label: 155R032S
Number: 1

Thickness: 12"
Region: 1

County: Cocke

JMF No. 1190325
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Core Label: 15SR032S
Number: 2
Thickness: 6.5"
Region: 1

County: Cocke

JMF No. 1190325
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Core Label: 155R032S
Number: 3
Thickness: 5.5"
Region: 1

County: Cocke

JMF No. 1190325
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Core Label: 155R032S
Number: 4
Thickness: 6.5"
Region: 1

County: Cocke

JMF No. 1190325
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Core Label: 56SR10
Number: 1
Thickness: 12"
Region: 3

County: Macon

JMF No. 3190178
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Core Label: 56SR10
Number: 2
Thickness: 12"
Region: 3

County: Macon

JMF No. 3190178
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Core Label: 56SR10
Number: 3
Thickness: 11.5"
Region: 3

County: Macon

JMF No. 3190178
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Core Label: 56SR10
Number: 4
Thickness: 12.5"
Region: 3

County: Macon

JMF No. 3190178
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Core Label: 74SR52
Number: 2
Thickness: 10.75"
Region: 3

County: Robertson

JMF No. 3190178
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Core Label: 74SR52W
Number: 3
Thickness: 13"
Region: 3

County: Robertson

JMF No. 3190178
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Core Label: 74SR52W
Number: 4
Thickness: 16.5"
Region: 3

County: Robertson

JMF No. 3190178
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Core Label: 36SR128S
Number: 1

Thickness: 10.5"
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 36SR128S
Number: 2
Thickness: 12"
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 36SR128S
Number: 3
Thickness: 13.5"
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 36SR128S
Number: 4
Thickness: 13"
Region: 4

County: Hardin

JMF No. 4190198
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Core Label: 45/15
SR0O35 NE

Number: 1
Thickness: 8.5"
Region: 1

County: Jefferson /
Cocke

JMF No. 1190325
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Core Label: 45/15
SR0O35 NE

Number: 2
Thickness: 15.5"
Region: 1

County: Jefferson /
Cocke

JMF No. 1190325
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Core Label: 45/15
SR0O35 NE

Number: 3
Thickness: 9.5"
Region: 1

County: Jefferson /
Cocke

JMF No. 1190325
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Core Label: 45/15
SR0O35 NE

Number: 4
Thickness: 9.5"
Region: 1

County: Jefferson /
Cocke

JMF No. 1190325
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Appendix C: Collected and Compiled Data Tables
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Pill Designation SE65.7-2-1 SE65.7-2-2 SE65.7-2-3 SE65.7-2-6 SE65.7-2-4 SE65.7-2-5 SE65.7-2-7
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code SE6 SE6 SE6 SE6 SE6 SE6 SE6
Mix ID D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190099 2190099 2190099 2190099 2190099 2190099 2190099
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2471.2 2476.5 2479.3 2470.3 2478.5 2478.8 2480.6
Submerged Weight, g (B) 1403.4 1414.8 1420.2 1414.4 1412.4 1424.5 1422.7
SSD Weight, g (C) 2482.4 2487.7 2490.4 2482.7 2489.7 2492.2 2491.9
Bulk Specific Gravity, Gmb 2.290 2.308 2.317 2.312 2.301 2.322 2.320
% Water Absorbed by Volume 1.0 1.0 1.0 1.2 1.0 1.3 1.1
Theoretical Maximum Density, Gmm 2.490 2.490 2.490 2.490 2.490 2.490 2.490
% Voids in Total Mix (VTM) 8.0 7.3 7.0 71 7.6 6.8 6.8

% Compaction 92.0 92.7 93.0 92.9 92.4 93.2 93.2
Specimen Average Thickness (mm) 62.0 62.0

Performance Test Ideal-RT HWT HWT Ideal RT HWT HWT
Date Sent 1/7/2020 1/9/2020

To Whom Cynthia Cynthia

Ideal-RT Load (KN) 3.344 3.036

Ideal-RT Shear Strength (MPa) 1.011 #DIV/0! #DIV/0! #DIV/O! 0.918 #DIV/O! #DIV/O!
HWT RutDepth @5,000 passes (mm) 2.08 3.43

HWT Rut Depth @ 10,000 passes (mm) 4.18 14.21

HWT Rut Depth @ 20,000 passes (mm) 36.96 FAIL

HWT Creep Slope 5.95E-05 0.0002128

HWT Stripping Slope 0.00342 0.00706

Stripping Inflection Point (SIP) 10096 8604

Stripping Number (LCsn) 9988 8000

Viscoplastic Strain Increment (Agw ) 9.47E-07 1.69E-07

Stripping Strain (e*t)

Stripping Life (LCsrt)

Corrected RD10,000 11.28 11.28
Corrected RD20,000 13.98 13.98
Terminal Rut Depth (mm) 6.18 17.72
Terminal Rut Depth (in) 0.24 0.70
Terminal Wheel Passes (Nmax) 11000 11000
Rutting Resistance Index (RRI) 8324 3326

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SE65.7-2-8 SE65.7-2-9 SE65.7-2-10 SE65.7-2-11 SE65.7-2-12 SE65.7-4-1 SE65.7-4-2
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code SE6 SE6 SE6 SE6 SE6 SE6 SE6
Mix ID D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190099 2190099 2190099 2190099 2190099 2190099 2190099
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2 I S R R
Dry Weight in Air, g (A) 2481.8 2478.5 2478.2 2482.7 2480.4 2480.8 2482.4
Submerged Weight, g (B) 1424.2 1414 1416.2 1422.3 14171 1423 1423.2
SSD Weight, g (C) 2493.3 2485.9 2491.8 2490.3 2490.9 2493.3 2494.8
Bulk Specific Gravity, Gmb 2.321 2.312 2.304 2.325 2.310 2.318 2.317
% Water Absorbed by Volume 11 0.7 1.3 0.7 1.0 1.2 1.2
Theoretical Maximum Density, Gmm 2.490 2.490 2.490 2.490 2.490 2.490 2.490
% Voids in Total Mix (VTM) 6.8 71 7.5 6.6 7.2 6.9 7.0

% Compaction 93.2 92.9 92.5 93.4 92.8 93.1 93.0
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0 61.96 61.91
Performance Test Ideal RT Ideal RT Ideal RT Ideal RT Ideal CT Ideal CT
Date Sent 1/7/2020 1/9/2020 1/7/2020 1/9/2020

To Whom Cynthia Cynthia Cynthia Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 3.351 3.619 3.564 3.653

Ideal-RT Shear Strength (MPa) 1.013 1.094 1.077 1.104 #DIV/O! 0.000 0.000
HWT RutDepth @5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Agw )

Stripping Strain (e*t)

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9082 8690
Ideal-CT Post-Peak Slope (S) 3.65 3.60
Ideal-CT G#/S 2489 2413
Displacement (mm) 5.26 4.96
Ideal-CT - CT Index 87 80
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Pill Designation SE65.7-4-3 SE65.7-4-4 SE65.7-4-5 SE65.7-4-6
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1

TT Mix Code SE6 SE6 SE6 SE6
Mix ID D1 D1 D1 D1
Mix Type D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190099 2190099 2190099 2190099
Aggregate Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7
Age Time I S R S S S R R
Dry Weight in Air, g (A) 2482.2 2482.3 2479.6 2482.4
Submerged Weight, g (B) 1422.6 1422.6 1419.5 1427
SSD Weight, g (C) 2494 1 2495.2 2490.2 2497.3
Bulk Specific Gravity, Gmb 2.317 2.314 2.316 2.319
% Water Absorbed by Volume 11 1.2 1.0 1.4
Theoretical Maximum Density, Gmm 2.490 2.490 2.490 2.490
% Voids in Total Mix (VTM) 7.0 71 7.0 6.9

% Compaction 93.0 92.9 93.0 93.1
Specimen Average Thickness (mm) 61.89 61.93

Performance Test Ideal CT Ideal CT

Date Sent

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) 0.000 0.000 #DIV/0! #DIV/O!
HWT RutDepth @5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Agw )

Stripping Strain (e*t)

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9254 8425

Ideal-CT Post-Peak Slope (S) 3.02 3.23

Ideal-CT G#/S 3069 2605

Displacement (mm) 5.63 517

Ideal-CT - CT Index 115 90
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Rutting Resistance Index (RRI)

Pill Designation SE66.2-2-1 SE66.2-2-2 SE66.2-2-3 SE66.2-2-4 SE66.2-2-5 SE66.2-2-6 SE66.2-2-7 SE66.2-2-8
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1 1
TT Mix Code SE6 SE6 SE6 SE6 SE6 SE6 SE6 SE6
Mix ID D1 D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190099 2190099 2190099 2190099 2190099 2190099 2190099 2190099
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2444 4 2442 2440 24413 24445 2439.7 2440.7 24422
Submerged Weight, g (B) 1381.6 1386.6 1376.8 1387.2 1390.9 1387.3 1388.5 1392.8
SSD Weight, g (C) 2453.9 2460.3 2451.8 2455.6 2461.8 2455.8 2449 2456.2
Bulk Specific Gravity, Gmb 2.280 2.274 2.270 2.285 2.283 2.283 2.301 2.297
% Water Absorbed by Volume 0.9 1.7 1.1 1.3 1.6 1.5 0.8 1.3
Theoretical Maximum Density, Gmm 2.471 2471 2.471 2471 2.471 2471 2.471 2471
% Voids in Total Mix (VTM) 7.7 8.0 8.1 7.5 7.6 7.6 6.9 71
% Compaction 92.3 92.0 91.9 925 92.4 924 93.1 92.9
Specimen Average Thickness (mm) 62.0 62.0
Performance Test Ideal RT Ideal RT HWT HWT
Date Sent 1/9/2020 1/9/2020
To Whom Cynthia Cynthia
Ideal-RT Load (KN) 2.677 2.567
Ideal-RT Shear Strength (MPa) #DIV/0! 0.809008489 0.775765705 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm) 6.51
HWT RutDepth @ 10,000 passes (mm) 2711
HWT Rut Depth @ 20,000 passes (mm) FAIL
HWT Creep Slope 0.0007492
HWT Stripping Slope 0.005542
Stripping Inflection Point (SIP) 6289
Stripping Number (LCsn) 1666
Viscoplastic Strain Increment (Ae” ) 1.20E-05
Stripping Strain (£**)
Stripping Life (LCst) 6785
Corrected RD10,000 6.32
Corrected RD20,000 7.94
Terminal Rut Depth (mm) 16.03
Terminal Rut Depth (in) 0.63
Terminal Wheel Passes (Nmax) 8000

2951

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SE66.2-2-9 SE66.2-2-10 SE66.2-2-11 SE66.2-2-12 SE66.2-2-13 SE66.2-2-14
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1

TT Mix Code SE6 SE6 SE6 SE6 SE6 SE6
Mix ID D1 D1 D1 D1 D1 D1
Mix Type D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190099 2190099 2190099 2190099 2190099 2190099
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2439.6 2438.5 2440.6 2435.6 24472 2447
Submerged Weight, g (B) 1377.3 1385.2 1388.8 1386.9 1382.6 1384.8
SSD Weight, g (C) 24495 24545 2455.8 2451.6 2458.3 2454.8
Bulk Specific Gravity, Gmb 2.275 2.280 2.287 2.288 2.275 2.287
% Water Absorbed by Volume 0.9 1.5 1.4 1.5 1.0 0.7
Theoretical Maximum Density, Gmm 2.471 2471 2.471 2471 2.471 2471
% Voids in Total Mix (VTM) 7.9 7.7 7.4 7.4 7.9 7.4

% Compaction 92.1 92.3 92.6 92.6 92.1 92.6
Specimen Average Thickness (mm) 62.0 62.0

Performance Test Ideal RT Ideal RT HWT HWT

Date Sent 1/9/2020 1/9/2020

To Whom Cynthia Cynthia

Ideal-RT Load (KN) 2.75 2.841

Ideal-RT Shear Strength (MPa) 0.83106961 0.858570458 #DIV/0! #DIV/0!

HWT Rut Depth @ 5,000 passes (mm) 5.25

HWT RutDepth @ 10,000 passes (mm) 12.76

HWT Rut Depth @ 20,000 passes (mm) 55.86

HWT Creep Slope 0.0004478

HWT Stripping Slope 0.004324

Stripping Inflection Point (SIP) 8707

Stripping Number (LCsn) 1666

Viscoplastic Strain Increment (Ae” ) 1.24E-05

Stripping Strain (£**)

Stripping Life (LCst) 6724

Corrected RD10,000 6.53

Corrected RD20,000 8.20

Terminal Rut Depth (mm) 16.94

Terminal Rut Depth (in) 0.67

Terminal Wheel Passes (Nmax) 11000

Rutting Resistance Index (RRI) 3664

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SE66.2-2-15 SE66.2-2-16 SE66.2-4-1 SE66.2-4-2 SE66.2-4-3 SE66.2-4-4 SE66.2-4-5 SE66.2-4-6
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1 1

TT Mix Code SE6 SE6 SE6 SE6 SE6 SE6 SE6 SE6
Mix ID D1 D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190099 2190099 2190099 2190099 2190099 2190099 2190099 2190099
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2

Dry Weight in Air, g (A) 2447.9 2446.1 2440.6 2440.1 2438 2440.5 2439.3 2438.4
Submerged Weight, g (B) 1388.5 1386.5 1389.2 1389.1 1384.3 1387.3 1389.4 1380.6
SSD Weight, g (C) 2458.2 24549 2457.8 2458 2450.8 2457.2 2459.5 2450.8
Bulk Specific Gravity, Gmb 2.288 2.289 2.284 2.283 2.286 2.281 2.280 2.278
% Water Absorbed by Volume 1.0 0.8 1.6 1.7 1.2 1.6 1.9 1.2
Theoretical Maximum Density, Gmm 2471 2.471 2471 2.471 2471 2.471 2471 2.471
% Voids in Total Mix (VTM) 7.4 7.3 7.6 7.6 7.5 7.7 7.7 7.8
% Compaction 92.6 92.7 92.4 924 92.5 92.3 92.3 92.2
Specimen Average Thickness (mm)

Performance Test Ideal CT

Date Sent

To Whom Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae” )

Stripping Strain (£**)

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9178 8241 8321 9496

Ideal-CT Post-Peak Slope (S) 2.81 2.75 2.53 2.21

Ideal-CT G+/S 3265 2999 3294 4297

Displacement (mm) 5.92 5.39 5.99 5.99

Ideal-CT - CT Index 129 108 132 171
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Pill Designation SE75.7-2-2 SE75.7-2-1 SE75.7-2-3 SE75.7-2-4 SE75.7-2-5 SE75.7-2-6 SE75.7-2-7
Date Compacted 11/21/2019 11/21/2019 11/21/2019 11/21/2019 11/21/2019 11/21/2019 11/21/2019
Mix Number 3 3 3 3 3 3 3

TT Mix Code SE7 SE7 SE7 SE7 SE7 SE7 SE7
Mix ID D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190101 2190101 2190101 2190101 2190101 2190101 2190101
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2500.7 2474.8 2466.4 2478.6 2476.9 2479.2 2477.3
Submerged Weight, g (B) 1439.6 1409.9 1415.2 1419.9 1421.4 1422.6 1426.6
SSD Weight, g (C) 2508.3 2482.8 2480.7 2489.2 2488.8 2495.5 2490.2
Bulk Specific Gravity, Gmb 2.340 2.307 2.315 2.318 2.320 2.311 2.329
% Water Absorbed by Volume 0.7 0.7 1.3 1.0 11 1.5 1.2
Theoretical Maximum Density, Gmm 2.490 2.490 2.490 2.490 2.490 2.490 2.490
% Voids in Total Mix (VTM) 6.0 7.4 7.0 6.9 6.8 7.2 6.5

% Compaction 94.0 92.6 93.0 93.1 93.2 92.8 93.5
Specimen Average Thickness (mm) 61.91 62.0 61.7
Performance Test Ideal RT HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/7/2020 1/7/2020 1/7/2020
To Whom Cynthia Cynthia Cynthia
Ideal-RT Load (KN) 5.224 4.589 5.047
Ideal-RT Shear Strength (MPa) 1.581 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.387 1.533
HWT RutDepth@ 5,000 passes (mm) 1.77 1.64

HWT RutDepth @ 10,000 passes (mm) 213 1.98

HWT RutDepth @20,000 passes (mm) 2.63 2.74

HWT Creep Slope -1.23E-05 4.11E-05

HWT Stripping Slope -1.24E-05 1.15E-04

Stripping Inflection Point (SIP) 20992 15080

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ae*P ) 5.38E-07 5.65E-07

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000 2.15 2.02

Corrected RD20,000 2.58 2.47

Terminal Rut Depth (mm) 2.62 2.73

Terminal Rut Depth (in) 0.10 0.1

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 17939 17852

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SE75.7-2-8 SE75.7-2-9 SE75.7-2-10 SE75.7-2-11 SE75.7-2-12 SE75.7-4-1 SE75.7-4-2
Date Compacted 11/21/2019 11/21/2019
Mix Number 3 3 3 3 3 3 3

TT Mix Code SE7 SE7 SE7 SE7 SE7 SE7 SE7
Mix ID D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190101 2190101 2190101 2190101 2190101 2190101 2190101
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2476.7 2481.1 2475.9
Submerged Weight, g (B) 1429.5 1426.9 1422.5
SSD Weight, g (C) 2495 2495.1 2491.4
Bulk Specific Gravity, Gmb 2.324 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.323 2.316
% Water Absorbed by Volume 1.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.3 1.5
Theoretical Maximum Density, Gmm 2.490 2.490 2.490 2.490 2.490 2.490 2.490
% Voids in Total Mix (VTM) 6.6 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.7 7.0

% Compaction 93.4 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 93.3 93.0
Specimen Average Thickness (mm) 61.8

Performance Test Ideal RT Ideal CT Ideal CT
Date Sent 1/7/12020

To Whom Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 4.668

Ideal-RT Shear Strength (MPa) 1.415 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT RutDepth@ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10629 10942
Ideal-CT Post-Peak Slope (S) 7.65 5.86
Ideal-CT G#/S 1389 1866
Displacement (mm) 4.28 4.87
Ideal-CT - CT Index 40 61
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Pill Designation SE75.7-4-3 SE75.7-4-4 SE75.7-4-5 SE75.7-4-6
Date Compacted 11/21/2019 11/21/2019

Mix Number 3 3 3 3

TT Mix Code SE7 SE7 SE7 SE7
Mix ID D1 D1 D1 D1
Mix Type D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190101 2190101 2190101 2190101
Aggregate Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7
Age Time I S R S R S R S
Dry Weight in Air, g (A) 2473.8 24771

Submerged Weight, g (B) 1415.8 1425.2

SSD Weight, g (C) 2485.1 2493.4

Bulk Specific Gravity, Gmb 2.313 2.319 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.1 1.5 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.490 2.490 2.490 2.490
% Voids in Total Mix (VTM) 7.1 6.9 #DIV/0! #DIV/0!
% Compaction 92.9 93.1 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/0! #DIV/0! #DIV/0!
HWT RutDepth@ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9628 8782

Ideal-CT Post-Peak Slope (S) 6.84 7.09

Ideal-CT G#/S 1407 1239

Displacement (mm) 4.78 3.90

Ideal-CT - CT Index 45 32
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Pill Designation SE76.2-2-1 SE76.2-2-2 SE76.2-2-3 SE76.2-2-4 SE76.2-2-5 SE76.2-2-6 SE76.2-2-7
Date Compacted 11/21/2019 11/21/2019 11/21/2019 11/21/2019 11/21/2019 11/21/2019 11/21/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code SE7 SE7 SE7 SE7 SE7 SE7 SE7
Mix ID D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190101 2190101 2190101 2190101 2190101 2190101 2190101
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 24414 24443 2439.5 2442.5 2447 2443.6 24425
Submerged Weight, g (B) 1396.1 1391.6 1393.1 1397 1401.6 1400.9 1394.8
SSD Weight, g (C) 2458.1 2461.4 2452.7 2458.9 2462.5 2462.3 2454 .4
Bulk Specific Gravity, Gmb 2.299 2.285 2.302 2.300 2.307 2.302 2.305
% Water Absorbed by Volume 1.6 1.6 1.2 1.5 1.5 1.8 1.1
Theoretical Maximum Density, Gmm 2.471 2.471 2.471 2.471 2.471 2.471 2.471
% Voids in Total Mix (VTM) 7.0 7.5 6.8 6.9 6.7 6.8 6.7

% Compaction 93.0 92.5 93.2 93.1 93.3 93.2 93.3
Specimen Average Thickness (mm) 61.7 61.8 61.7
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT Ideal RT
Date Sent 1/7/2020 1/7/2020 1/7/2020
To Whom Cynthia Cynthia Cynthia
Ideal-RT Load (KN) 3.868 3.651 3.974
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.175 1.106 1.207
HWT Rut Depth @ 5,000 passes (mm) 2.71 2.39

HWT Rut Depth @ 10,000 passes (mm) 3.23 3.00

HWT Rut Depth @ 20,000 passes (mm) 5.48 4.82

HWT Creep Slope 8.13E-05 8.99E-05

HWT Stripping Slope 0.0003798 0.0002319

Stripping Inflection Point (SIP) 15435 13049

Stripping Number (LCsn) 7032 7487

Viscoplastic Strain Increment (Ae*? ) 1.97E-06 1.64E-06

Stripping Strain ("t )

Stripping Life (LCsT) 19001 22856

Corrected RD10,000 3.30 2.92

Corrected RD20,000 4.00 3.53

Terminal Rut Depth (mm) 5.48 4.80

Terminal Rut Depth (in) 0.22 0.19

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 15687 16222

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)
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|Ideal-CT - CT Index
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Pill Designation SE76.2-2-8 SE76.2-2-9 SE76.2-2-10 SE76.2-2-11 SE76.2-2-12 SE76.2-4-1 SE76.2-4-2
Date Compacted 11/21/2019 11/21/2019 11/21/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code SE7 SE7 SE7 SE7 SE7 SE7 SE7
Mix ID D1 D1 D1 D1 D1 D1 D1
Mix Type D D D D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190101 2190101 2190101 2190101 2190101 2190101 2190101
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2444 1 2440.8 24426
Submerged Weight, g (B) 1396.6 1391.4 1396.9
SSD Weight, g (C) 2463.1 2458.8 2457
Bulk Specific Gravity, Gmb 2.292 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.287 2.304
% Water Absorbed by Volume 1.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.7 1.4
Theoretical Maximum Density, Gmm 2.471 2.471 2.471 2.471 2.471 2.471 2.471
% Voids in Total Mix (VTM) 7.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 7.5 6.8

% Compaction 92.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 92.5 93.2
Specimen Average Thickness (mm) 61.9

Performance Test Ideal RT Ideal CT Ideal CT
Date Sent 1/7/2020

To Whom Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 3.436

Ideal-RT Shear Strength (MPa) 1.040 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*? )

Stripping Strain ("t )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 11632 10638
Ideal-CT Post-Peak Slope (S) 3.65 4.49
Ideal-CT G¢/S 3183 2370
Displacement (mm) 5.98 5.24
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|Ideal-CT - CT Index
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Pill Designation SE76.2-4-3 SE76.2-4-4 SE76.2-4-5 SE76.2-4-6
Date Compacted 11/21/2019 11/21/2019 11/21/2019 11/21/2019
Mix Number 1 1 1 1

TT Mix Code SE7 SE7 SE7 SE7
Mix ID D1 D1 D1 D1

Mix Type D D D D
Producer Southeastern Materials | Southeastern Materials | Southeastern Materials | Southeastern Materials
TDOT JMF# 2190101 2190101 2190101 2190101
Aggregate Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22
Additive PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23 PaveGrip TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2
Dry Weight in Air, g (A) 2441.8 2442.8

Submerged Weight, g (B) 1395.5 1396.9

SSD Weight, g (C) 2460.7 2460

Bulk Specific Gravity, Gmb 2.292 2.298 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.8 1.6 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.471 2.471 2.471 2.471

% Voids in Total Mix (VTM) 7.2 7.0 #DIV/0! #DIV/0!
% Compaction 92.8 93.0 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*? )

Stripping Strain ("t )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10703 11258

Ideal-CT Post-Peak Slope (S) 4.25 3.73

Ideal-CT G¢/S 2519 3017

Displacement (mm) 6.26 5.55
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[/deal-CT - CT Index 105 112
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Pill Designation RGD65.8-2-2 RGD65.8-2-1 RGD65.8-2-3 RGD65.8-2-4 RGD65.8-2-5 RGD65.8-2-6 RGD65.8-2-7
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD6 RGD6 RGD6 RGD6 RGD6 RGD6 RGD6
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190178 3190178 3190178 3190178 3190178 3190178 3190178
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2417.8 2421 2420.4 2418.3 2418.3 24221 2422.6
Submerged Weight, g (B) 1362.5 1358.5 1371.3 1365 1367.8 1366.2 1369.3
SSD Weight, g (C) 2426.2 2429.1 2441.9 2439.1 2433.7 2438.1 2440
Bulk Specific Gravity, Gmb 2.273 2.261 2.261 2.251 2.269 2.260 2.263
% Water Absorbed by Volume 0.8 0.8 2.0 1.9 1.4 1.5 1.6
Theoretical Maximum Density, Gmm 2.427 2.427 2.427 2.427 2.427 2.427 2.427
% Voids in Total Mix (VTM) 6.3 6.8 6.8 7.2 6.5 6.9 6.8

% Compaction 93.7 93.2 93.2 92.8 93.5 93.1 93.2
Specimen Average Thickness (mm) 61.7 61.7
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 12/12019 11/7/2019 11/7/2019 11/7/2019 11/7/2019 1/7/2020 1/7/2020
To Whom LU Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 2.203 2.085
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/O! #DIV/O! #DIV/0! 0.669 0.633
HWT RutDepth @ 5,000 passes (mm) 5.74 4.58

HWT RutDepth@ 10,000 passes (mm) 27.18 39.65

HWT RutDepth@20,000passes (mm) FAIL FAIL

HWT Creep Slope 0.0004597 0.0003505

HWT Stripping Slope 0.006001 0.009004

Stripping Inflection Point (SIP) 6475 6159

Stripping Number (LCsn) 1820 1422

Viscoplastic Strain Increment (Ae*P ) 1.17E-05 8.52E-06

Stripping Strain (")

Stripping Life (LCst) 6519 6031

Corrected RD10,000 6.54 4.19

Corrected RD20,000 8.24 5.15

Terminal Rut Depth (mm) 15.40 14.47

Terminal Rut Depth (in) 0.61 0.57

Terminal Wheel Passes (Nmax) 8040 7432

Rutting Resistance Index (RRI) 3165 3198

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RGD65.8-2-8 RGD65.8-2-9 RGD65.8-2-10 RGD65.8-2-11 RGD65.8-2-12 RGD65.8-4-1 RGD65.8-4-2
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD6 RGD6 RGD6 RGD6 RGD6 RGD6 RGD6
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190178 3190178 3190178 3190178 3190178 3190178 3190178
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2420.7 2423.5 2421.8 24071 24252 2417.8 2420.7
Submerged Weight, g (B) 1369.2 1370.1 1365.7 1353.5 1366.2 1363.3 1374.7
SSD Weight, g (C) 2438.9 2437.7 2439 2427 2438.4 2435.7 24452
Bulk Specific Gravity, Gmb 2.263 2.270 2.256 2.242 2.262 2.255 2.261

% Water Absorbed by Volume 1.7 1.3 1.6 1.9 1.2 1.7 2.3
Theoretical Maximum Density, Gmm 2.427 2.427 2.427 2.427 2.427 2.427 2.427
% Voids in Total Mix (VTM) 6.8 6.5 7.0 7.6 6.8 7.1 6.8

% Compaction 93.2 93.5 93.0 92.4 93.2 92.9 93.2
Specimen Average Thickness (mm) 61.9 61.8 61.8 61.9

Performance Test Ideal RT Ideal RT Ideal RT Ideal RT Ideal CT Ideal CT
Date Sent 1/7/2020 1/7/2020 1/7/2020 12/1/2019 1/9/2020 12/19/2019 12/19/2019
To Whom Cynthia Cynthia Cynthia LU Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 1.974 3.531 1.754 2.001

Ideal-RT Shear Strength (MPa) 0.598 1.071 0.532 #DIV/0! 0.606 #DIV/0! #DIV/0!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWT RutDepth@20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9748 9263
Ideal-CT Post-Peak Slope (S) 1.71 1.69
Ideal-CT G#/S 5711 5476
Displacement (mm) 6.84 6.72
Ideal-CT - CT Index 260 245
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Pill Designation RGD65.8-4-3 RGD65.8-4-4 RGD65.8-4-5 RGD65.8-4-6
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1

TT Mix Code RGD6 RGD6 RGD6 RGD6
Mix ID D2 D2 D2 D2
Mix Type D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190178 3190178 3190178 3190178
Aggregate Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8
Age Time T S N S S S R R
Dry Weight in Air, g (A) 2417 1 2415.9

Submerged Weight, g (B) 1365.3 1371.8

SSD Weight, g (C) 24413 2438.3

Bulk Specific Gravity, Gmb 2.246 2.265 #DIV/O! #DIV/0!
% Water Absorbed by Volume 2.2 2.1 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.427 2.427 2.427 2.427
% Voids in Total Mix (VTM) 7.4 6.7 #DIV/0! #DIV/0!
% Compaction 92.6 93.3 #DIV/O! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 12/19/2019 12/19/2019

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/0!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWT RutDepth@20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9176 9290

Ideal-CT Post-Peak Slope (S) 1.70 1.91

Ideal-CT G#/S 5389 4860

Displacement (mm) 7.06 6.88

Ideal-CT - CT Index 253 223

129



Pill Designation RGD66.3-2-1 RGD66.3-2-2 RGD66.3-2-3 RGD66.3-2-4 RGD66.3-2-5 RGD66.3-2-6 RGD66.3-2-7
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD6 RGD6 RGD6 RGD6 RGD6 RGD6 RGD6
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190178 3190178 3190178 3190178 3190178 3190178 3190178
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2386.2 2385.5 2389 2389.8 2388.3 2393.3 2393
Submerged Weight, g (B) 1335.8 1341 1346 13447 1346.4 1343.9 13441
SSD Weight, g (C) 2405.4 2406.7 2409.5 2410.9 2408.9 2412.3 2404.7
Bulk Specific Gravity, Gmb 2.231 2.238 2.246 2.241 2.248 2.240 2.256
% Water Absorbed by Volume 1.8 2.0 1.9 2.0 1.9 1.8 1.1
Theoretical Maximum Density, Gmm 2.409 2.409 2.409 2.409 2.409 2.409 2.409
% Voids in Total Mix (VTM) 7.4 7.1 6.8 7.0 6.7 7.0 6.3

% Compaction 92.6 92.9 93.2 93.0 93.3 93.0 93.7
Specimen Average Thickness (mm) 61.6 61.8

Performance Test HWT HWT HWT HWT Ideal RT Ideal RT

Date Sent 11/7/2019 11/7/2019 11/7/2019 11/7/2019 1/7/2020 1/7/2020 12/1/2019
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia LU
Ideal-RT Load (KN) 1.771 1.681

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/O! #DIV/O! 0.538 0.510 #DIV/O!
HWT Rut Depth @ 5,000 passes (mm) 5.55 10.48

HWT RutDepth@ 10,000 passes (mm) 25.14 33.62

HWT RutDepth @ 20,000 passes (mm) FAIL FAIL

HWT Creep Slope 0.0006222 0.001097

HWT Stripping Slope 0.005634 0.004707

Stripping Inflection Point (SIP) 6684 4397

Stripping Number (LCsn) 1591 1319

Viscoplastic Strain Increment (Ae*P ) 9.55E-06 1.63E-05

Stripping Strain (")

Stripping Life (LCst) 7167 5280

Corrected RD10,000 4.98 7.37

Corrected RD20,000 6.18 9.23

Terminal Rut Depth (mm) 16.96 20.02

Terminal Rut Depth (in) 0.67 0.79

Terminal Wheel Passes (Nmax) 8870 6732

Rutting Resistance Index (RRI) 2947 1426

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RGD66.3-2-8 RGD66.3-2-9 RGD66.3-2-10 RGD66.3-2-11 RGD66.3-2-12 RGD66.3-4-1 RGD66.3-4-2
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD6 RGD6 RGD6 RGD6 RGD6 RGD6 RGD6
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190178 3190178 3190178 3190178 3190178 3190178 3190178
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2389.8 2392.9 2389.3 2385.1 2406.6 2386.6 2387.4
Submerged Weight, g (B) 1341.2 1346.5 1341.8 1332.9 1355.7 1342.7 13431
SSD Weight, g (C) 2403.8 2407.8 2404.1 2402.1 2420.9 2410 2408.1
Bulk Specific Gravity, Gmb 2.249 2.255 2.249 2.231 2.259 2.236 2.242
% Water Absorbed by Volume 1.3 1.4 1.4 1.6 1.3 2.2 1.9
Theoretical Maximum Density, Gmm 2.409 2.409 2.409 2.409 2.409 2.409 2.409
% Voids in Total Mix (VTM) 6.6 6.4 6.6 7.4 6.2 7.2 6.9

% Compaction 93.4 93.6 93.4 92.6 93.8 92.8 93.1
Specimen Average Thickness (mm) 61.6 61.7 61.8 61.8

Performance Test Ideal RT Ideal RT Ideal RT Ideal RT Ideal CT Ideal CT
Date Sent 1/7/2020 12/1/2019 1/7/2020 1/7/2020 1/7/2020 1/8/2020 1/8/2020
To Whom Cynthia LU Cynthia Cynthia Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 1.573 1.421 1.593 1.597

Ideal-RT Shear Strength (MPa) 0.478 #DIV/0! 0.431 0.483 0.484 #DIV/O! #DIV/O!
HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth@ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10091 9639
Ideal-CT Post-Peak Slope (S) 1.21 1.40
Ideal-CT G#/S 8370 6863
Displacement (mm) 7.67 714
Ideal-CT - CT Index 427 326
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Pill Designation RGD66.3-4-3 RGD66.3-4-4 RGD66.3-4-5 RGD66.3-4-6
Date Compacted 10/2/2019 10/2/2019 10/2/2019 10/2/2019
Mix Number 1 1 1 1

TT Mix Code RGD6 RGD6 RGD6 RGD6
Mix ID D2 D2 D2 D2
Mix Type D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190178 3190178 3190178 3190178
Aggregate Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3
Age Time I N R S S S R R
Dry Weight in Air, g (A) 2386.9 2389.2

Submerged Weight, g (B) 1338 1346.1

SSD Weight, g (C) 2404.5 2408.9

Bulk Specific Gravity, Gmb 2.238 2.248 #DIV/O! #DIV/O!
% Water Absorbed by Volume 1.7 1.9 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.409 2.409 2.409 2.409
% Voids in Total Mix (VTM) 7.1 6.7 #DIV/0! #DIV/0!
% Compaction 92.9 93.3 #DIV/O! #DIV/O!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/O! #DIV/O!
HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth@ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10006 9064

Ideal-CT Post-Peak Slope (S) 1.31 1.43

Ideal-CT G#/S 7661 6344

Displacement (mm) 7.87 7.50

Ideal-CT - CT Index 401 317
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Pill Designation RGD75.8-2-1 RGD75.8-2-2 RGD75.8-2-3 RGD75.8-2-4 RGD75.8-2-5 RGD75.8-2-6 RGD75.8-2-7
Date Compacted 11/11/2019 11/11/2019 11/11/2019 11/11/2019 11/11/2019 11/11/2019 11/11/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD7 RGD7 RGD7 RGD7 RGD7 RGD7 RGD7
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190180 3190180 3190180 3190180 3190180 3190180 3190180
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2402 2415.6 2419.6 2423.1 24215 2419.3 24191
Submerged Weight, g (B) 1353.5 1362.9 1376.7 1371.7 1369.1 1369.8 1371.8
SSD Weight, g (C) 2415.8 2433.8 24456 2439.5 2438.7 2438.7 2438.2
Bulk Specific Gravity, Gmb 2.261 2.256 2.264 2.269 2.264 2.263 2.268
% Water Absorbed by Volume 1.3 1.7 2.4 1.5 1.6 1.8 1.8
Theoretical Maximum Density, Gmm 2.427 2.427 2.427 2.427 2.427 2.427 2.427
% Voids in Total Mix (VTM) 6.8 7.1 6.7 6.5 6.7 6.7 6.5

% Compaction 93.2 92.9 93.3 93.5 93.3 93.3 93.5
Specimen Average Thickness (mm) 61.8 61.9 61.8
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT Ideal RT
Date Sent 11/14/2019 11/14/2019 11/14/2019 11/14/2019 1/7/2020 1/7/2020 1/7/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia Cynthia
Ideal-RT Load (KN) 5.248 5.836 6.17
Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/0! 1.592 1.768 1.870
HWT RutDepth @ 5,000 passes (mm) 2.44 2.71

HWT RutDepth@ 10,000 passes (mm) 2.93 3.25

HWT RutDepth@20,000passes (mm) 4.26 4.49

HWT Creep Slope 7.80E-05 7.23E-05

HWT Stripping Slope 0.0001596 7.23E-05

Stripping Inflection Point (SIP) 12719 20996

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ae*P ) 1.04E-06 1.01E-06

Stripping Strain (")

Stripping Life (LCsrt) - -

Corrected RD10,000 3.09 3.38

Corrected RD20,000 3.90 417

Terminal Rut Depth (mm) 4.26 4.49

Terminal Rut Depth (in) 0.17 0.18

Terminal Wheel Passes (Nmax) 20000 20000

Rutting Resistance Index (RRI) 16646 16465

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index

133




Pill Designation RGD75.8-2-8 RGD75.8-2-9 RGD75.8-2-10 RGD75.8-2-11 RGD75.8-2-12 RGD75.8-4-1 RGD75.8-4-2
Date Compacted 11/11/2019

Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD7 RGD7 RGD7 RGD7 RGD7 RGD7 RGD7
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190180 3190180 3190180 3190180 3190180 3190180 3190180
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2416.7 2418.5 2418.2
Submerged Weight, g (B) 1364.4 1376.3 1376.2
SSD Weight, g (C) 24343 2440.9 2439.2
Bulk Specific Gravity, Gmb 2.259 #DIV/O! #DIV/O! #DIV/0! #DIV/0! 2.272 2.275
% Water Absorbed by Volume 1.6 #DIV/0! #DIV/O! #DIV/0! #DIV/0! 2.1 2.0
Theoretical Maximum Density, Gmm 2.427 2.427 2.427 2.427 2.427 2.427 2.427
% Voids in Total Mix (VTM) 6.9 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.4 6.3

% Compaction 93.1 #DIV/O! #DIV/O! #DIV/0! #DIV/0! 93.6 93.7
Specimen Average Thickness (mm) 61.6

Performance Test Ideal RT Ideal CT Ideal CT
Date Sent 1/7/2020 11/14/2019 11/14/2019
To Whom Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 5.445

Ideal-RT Shear Strength (MPa) 1.655 #DIV/O! #DIV/O! #DIV/0! #DIV/0! #VALUE! #VALUE!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWT RutDepth@20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10448 12585
Ideal-CT Post-Peak Slope (S) 3.06 2.18
Ideal-CT G#/S 3416 5778
Displacement (mm) 6.15 7.48
Ideal-CT - CT Index 140 288
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Pill Designation RGD75.8-4-3 RGD75.8-4-4 RGD75.8-4-5 RGD75.8-4-6
Date Compacted

Mix Number 1 1 1 1

TT Mix Code RGD7 RGD7 RGD7 RGD7
Mix ID D2 D2 D2 D2
Mix Type D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190180 3190180 3190180 3190180
Aggregate Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8
Age Time T S S S S S R R
Dry Weight in Air, g (A) 2418.1 2421.2

Submerged Weight, g (B) 1373.1 1373.3

SSD Weight, g (C) 24427 2441.6

Bulk Specific Gravity, Gmb 2.261 2.266 #DIV/O! #DIV/0!
% Water Absorbed by Volume 2.3 1.9 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.427 2.427 2.427 2.427
% Voids in Total Mix (VTM) 6.8 6.6 #DIV/0! #DIV/0!
% Compaction 93.2 93.4 #DIV/O! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 11/14/2019 11/14/2019

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #VALUE! #VALUE! #DIV/O! #DIV/0!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWT RutDepth@20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10785 11679

Ideal-CT Post-Peak Slope (S) 2.47 2.18

Ideal-CT G#/S 4373 5351

Displacement (mm) 6.27 6.52

Ideal-CT - CT Index 183 232
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Pill Designation RGD76.3-2-1 RGD76.3-2-2 RGD76.3-2-3 RGD76.3-2-4 RGD76.3-2-5 RGD76.3-2-6 RGD76.3-2-7
Date Compacted 11/11/2019 11/11/2019 11/11/2019 11/11/2019 11/11/2019 11/11/2019 11/11/2019
Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD7 RGD7 RGD7 RGD7 RGD7 RGD7 RGD7
Mix ID D2 D2 D2 D2 D2 D2 D2
Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190180 3190180 3190180 3190180 3190180 3190180 3190180
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2389.7 2387.6 2381.3 2392.3 2385.1 2391.7 2388
Submerged Weight, g (B) 1341.2 1341.2 1342.7 1350.6 1360.8 1341.6 1348.7
SSD Weight, g (C) 2408.9 2408.5 2406.8 2412.8 2416.6 2406.1 2412.5
Bulk Specific Gravity, Gmb 2.238 2.237 2.238 2.252 2.259 2.247 2.245
% Water Absorbed by Volume 1.8 2.0 24 1.9 3.0 1.4 2.3
Theoretical Maximum Density, Gmm 2.409 2.409 2.409 2.409 2.409 2.409 2.409
% Voids in Total Mix (VTM) 7.1 7.1 7.1 6.5 6.2 6.7 6.8

% Compaction 92.9 92.9 92.9 93.5 93.8 93.3 93.2
Specimen Average Thickness (mm) 61.8 61.6 61.7
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT Ideal RT
Date Sent 11/14/2019 11/14/2019 11/14/2019 11/14/2019 1/7/2020 1/7/2020 1/7/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia Cynthia
Ideal-RT Load (KN) 5.826 5.045 4.805
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/O! 1.767 1.534 1.460
HWT RutDepth @ 5,000 passes (mm) 2.67 3.14

HWTRutDepth@ 10,000 passes (mm) 3.31 3.74

HWTRutDepth@20,000passes (mm) 7.07 5.04

HWT Creep Slope 8.87E-05 8.16E-05

HWT Stripping Slope 0.000843 0.0001548

Stripping Inflection Point (SIP) 15891 13526

Stripping Number (LCsn) 5415 >20002

Viscoplastic Strain Increment (Ae*P ) 2.24E-06 1.04E-06

Stripping Strain (")

Stripping Life (LCst) 19162 -

Corrected RD10,000 3.23 3.84

Corrected RD20,000 3.88 4.67

Terminal Rut Depth (mm) 7.07 5.04

Terminal Rut Depth (in) 0.28 0.20

Terminal Wheel Passes (Nmax) 20000 20000

Rutting Resistance Index (RRI) 14433 16031

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index

136




Pill Designation RGD76.3-2-8 RGD76.3-2-9 RGD76.3-2-10 RGD76.3-2-11 RGD76.3-2-12 RGD76.3-4-1 RGD76.3-4-2
Date Compacted 11/11/2019

Mix Number 1 1 1 1 1 1 1

TT Mix Code RGD7 RGD7 RGD7 RGD7 RGD7 RGD7 RGD7
Mix ID D2 D2 D2 D2 D2 D2 D2

Mix Type D D D D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190180 3190180 3190180 3190180 3190180 3190180 3190180
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2 I S R R
Dry Weight in Air, g (A) 2387.1 2387.8 2388.4
Submerged Weight, g (B) 1347.2 1356.1 1351.5
SSD Weight, g (C) 2410.3 2417.4 2417.7
Bulk Specific Gravity, Gmb 2.245 #DIV/0! #DIV/0! #DIV/O! #DIV/O! 2.250 2.240

% Water Absorbed by Volume 2.2 #DIV/0! #DIV/0! #DIV/O! #DIV/O! 2.8 2.7
Theoretical Maximum Density, Gmm 2.409 2.409 2.409 2.409 2.409 2.409 2.409

% Voids in Total Mix (VTM) 6.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.6 7.0

% Compaction 93.2 #DIV/0! #DIV/0! #DIV/O! #DIV/O! 93.4 93.0
Specimen Average Thickness (mm) 61.7

Performance Test Ideal RT Ideal CT Ideal CT
Date Sent 1/7/2020 11/14/2019 11/14/2019
To Whom Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 4.421

Ideal-RT Shear Strength (MPa) 1.342 #DIV/0! #DIV/0! #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWTRutDepth@20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 11819 11245
Ideal-CT Post-Peak Slope (S) 1.61 1.37
Ideal-CT G#/S 7348 8223
Displacement (mm) 6.98 7.63
Ideal-CT - CT Index 342 418
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Pill Designation RGD76.3-4-3 RGD76.3-4-4 RGD76.3-4-5 RGD76.3-4-6
Date Compacted

Mix Number 1 1 1 1

TT Mix Code RGD7 RGD7 RGD7 RGD7
Mix ID D2 D2 D2 D2
Mix Type D D D D
Producer Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 3190180 3190180 3190180 3190180
Aggregate Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3
Age Time I S R S S, S R R
Dry Weight in Air, g (A) 2384.1 2388.4

Submerged Weight, g (B) 1357.1 1355.8

SSD Weight, g (C) 2418 2425.8

Bulk Specific Gravity, Gmb 2.247 2.232 #DIV/0! #DIV/O!
% Water Absorbed by Volume 3.2 3.5 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.409 2.409 2.409 2.409
% Voids in Total Mix (VTM) 6.7 7.3 #DIV/0! #DIV/0!
% Compaction 93.3 92.7 #DIV/0! #DIV/O!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 11/14/2019 11/14/2019

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWTRutDepth@20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 11048 9899

Ideal-CT Post-Peak Slope (S) 1.65 1.30

Ideal-CT G#/S 6695 7630

Displacement (mm) 7.1 7.42

Ideal-CT - CT Index 318 377
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Pill Designation BAB65.8-2-1 BAB5.8-2-2 BAB65.8-2-3 BA65.8-2-4 BA65.8-2-5 BA65.8-2-6 BA65.8-2-7
Date Compacted

Mix Number 10 10 10 10 10 10 10

TT Mix Code BA6 BA6 BA6 BA6 BA6 BA6 BA6

Mix ID D3 D3 D3 D3 D3 D3 D3

Mix Type D D D D D D D

Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel

Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8

Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2393.9 2388.5 2399.2 2394.5 2395.8 2393.1 2398.3
Submerged Weight, g (B) 1330.4 1326.8 1338 1341.5 13441 1344.8 1341

SSD Weight, g (C) 2420.9 2415 2421.2 2411.6 2415.2 2413.8 2416.5

Bulk Specific Gravity, Gmb 2.195 2.195 2.215 2.238 2.237 2.239 2.230

% Water Absorbed by Volume 25 2.4 2.0 1.6 1.8 1.9 1.7
Theoretical Maximum Density, Gmm 2.408 2.408 2.408 2.408 2.408 2.408 2.408

% Voids in Total Mix (VTM) 8.8 8.8 8.0 7.1 7.1 7.0 7.4

% Compaction 91.2 91.2 92.0 92.9 92.9 93.0 92.6
Specimen Average Thickness (mm) 62.5 62.3 62.3 62.1

Performance Test Ideal RT Ideal RT Ideal RT Ideal RT HWT HWT HWT

Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020

To Whom Cynthia Cynthia Cynthia Cynthia Ingevity Ingevity Ingevity
Ideal-RT Load (KN) 1.419 1.492 2.089 2.393

Ideal-RT Shear Strength (MPa) 0.425 0.448 0.628 0.722 #DIV/0! #DIV/0! #DIV/0!

HWT RutDepth@ 5,000 passes (mm) 2.98 4.
HWT RutDepth@ 10,000 passes (mm) 13.40 13
HWT RutDepth @20,000 passes (mm) FAIL F/
HWT Creep Slope 3.41E-05 0.00(
HWT Stripping Slope 0.007743 0.0(
Stripping Inflection Point (SIP) 8489 83
Stripping Number (LCsn) 6600 16
Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000 11.28 1
Corrected RD20,000 13.98 13
Terminal Rut Depth (mm) 20.00 20
Terminal Rut Depth (in) 0.79 0.
Terminal Wheel Passes (Nmax) 11014 11
Rutting Resistance Index (RRI) 2342 245

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation BA65.8-2-8 BA65.8-2-9 BA65.8-2-10 BA65.8-2-11 BA65.8-2-12 BA65.8-4-1 BA65.8-4-2
Date Compacted

Mix Number 10 10 10 10 10 10 10
TT Mix Code BA6 BA6 BA6 BA6 BA6 BA6 BA6
Mix ID D3 D3 D3 D3 D3 D3 D3
Mix Type D D D D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2400 2399.1 2393
Submerged Weight, g (B) 1350.8 1346.3 1344.8
SSD Weight, g (C) 2417 1 2419.4 2412.3
Bulk Specific Gravity, Gmb 2.251 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.236 2.242
% Water Absorbed by Volume 1.6 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.9 1.8
Theoretical Maximum Density, Gmm 2.408 2.408 2.408 2.408 2.408 2.408 2.408
% Voids in Total Mix (VTM) 6.5 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 7.2 6.9
% Compaction 93.5 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 92.8 93.1
Specimen Average Thickness (mm)

Performance Test HWT Ideal CT Ideal CT
Date Sent 1/8/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity
Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT RutDepth@ 5,000 passes (mm) [11

HWTRutDepth @ 10,000 passes (mm) |27

HWT RutDepth @20,000passes (mm) |IL

HWT Creep Slope 3317

HWT Stripping Slope 493

Stripping Inflection Point (SIP) 27

Stripping Number (LCsn) 82

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000 28

Corrected RD20,000 98

Terminal Rut Depth (mm) 01

Terminal Rut Depth (in) 79

Terminal Wheel Passes (Nmax) 14

Rutting Resistance Index (RRI) 43

Ideal-CT Fracture Energy (Gr) 5999 6546
Ideal-CT Post-Peak Slope (S) 3.50 3.22
Ideal-CT G#/S 1713 2030
Displacement (mm) 4.67 4.79
Ideal-CT - CT Index 53 65
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Pill Designation BA65.8-4-3 BA65.8-4-4 BA65.8-4-5 BA65.8-4-6
Date Compacted

Mix Number 10 10 10 10
TT Mix Code BA6 BA6 BA6 BA6
Mix ID D3 D3 D3 D3
Mix Type D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8
Age Time I R I S S S R S
Dry Weight in Air, g (A) 2401.8 2400.7

Submerged Weight, g (B) 1346.9 1344.6

SSD Weight, g (C) 2419 2420

Bulk Specific Gravity, Gmb 2.240 2.232 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.6 1.8 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.408 2.408 2.408 2.408
% Voids in Total Mix (VTM) 7.0 7.3 #DIV/0! #DIV/0!
% Compaction 93.0 92.7 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/0! #DIV/0! #DIV/0!
HWT RutDepth@ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 7145 6917

Ideal-CT Post-Peak Slope (S) 2.80 2.71

Ideal-CT G#/S 2551 2551

Displacement (mm) 5.32 5.26

Ideal-CT - CT Index 90 89
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Pill Designation BA66.3-2-1 BA66.3-2-2 BA66.3-2-3 BA66.3-2-4 BA66.3-2-5 BA66.3-2-6 BA66.3-2-7
Date Compacted

Mix Number 9 9 9 9 9 9 9

TT Mix Code BA6 BA6 BA6 BA6 BA6 BA6 BA6
Mix ID D3 D3 D3 D3 D3 D3 D3
Mix Type D D D D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2374.8 2379.8 2381.3 2379 2378.2 2378.9 2376.7
Submerged Weight, g (B) 1324.2 1331.8 1327.6 1329.3 1327.4 1332.2 13243
SSD Weight, g (C) 2401.2 2399.1 2399.9 2395.4 2395.5 2397.9 2394.5
Bulk Specific Gravity, Gmb 2.205 2.230 2.221 2.231 2.227 2.232 2.221
% Water Absorbed by Volume 25 1.8 1.7 1.5 1.6 1.8 1.7
Theoretical Maximum Density, Gmm 2.390 2.390 2.390 2.390 2.390 2.390 2.390
% Voids in Total Mix (VTM) 7.7 6.7 7.1 6.6 6.8 6.6 7.1
% Compaction 92.3 93.3 92.9 93.4 93.2 93.4 92.9
Specimen Average Thickness (mm) 61.9 61.9 61.9
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT Ideal RT
Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia Cynthia
Ideal-RT Load (KN) 1.692 1.729 1.698
Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/O! 0.512 0.524 0.514
HWT RutDepth @ 5,000 passes (mm) 5.74 15.73

HWTRutDepth@ 10,000 passes (mm) 42.96 43.76

HWTRutDepth@ 20,000 passes (mm) FAIL FAIL

HWT Creep Slope 0.0005151 0.0005426

HWT Stripping Slope 0.01378 0.005605

Stripping Inflection Point (SIP) 4079 6699

Stripping Number (LCsn) 1820 989

Viscoplastic Strain Increment (Ae*P ) 1.17E-05 1.70E-05

Stripping Strain (")

Stripping Life (LCst) 6519 4263

Corrected RD10,000 6.54 6.25

Corrected RD20,000 8.25 7.94

Terminal Rut Depth (mm) 15.40 19.27

Terminal Rut Depth (in) 0.61 0.76

Terminal Wheel Passes (Nmax) 8040 5500

Rutting Resistance Index (RRI) 3165 1327

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation BA66.3-2-8 BA66.3-2-9 BA66.3-2-10 BA66.3-2-11 BA66.3-2-12 BA66.3-4-1 BA66.3-4-2
Date Compacted

Mix Number 9 9 9 9 9 9 9

TT Mix Code BA6 BA6 BA6 BA6 BA6 BA6 BA6
Mix ID D3 D3 D3 D3 D3 D3 D3
Mix Type D D D D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2379.4 2376.9 2379.1
Submerged Weight, g (B) 1328.2 1326.9 1331.4
SSD Weight, g (C) 2396.8 2390.7 2398.1
Bulk Specific Gravity, Gmb 2.227 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 2.234 2.230
% Water Absorbed by Volume 1.6 #DIV/O! #DIV/0! #DIV/O! #DIV/O! 1.3 1.8
Theoretical Maximum Density, Gmm 2.390 2.390 2.390 2.390 2.390 2.390 2.390
% Voids in Total Mix (VTM) 6.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.5 6.7

% Compaction 93.2 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 93.5 93.3
Specimen Average Thickness (mm) 62.1

Performance Test Ideal RT Ideal CT Ideal CT
Date Sent 1/8/2020 1/8/2020 1/8/2020
To Whom Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 1.535

Ideal-RT Shear Strength (MPa) 0.463 #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWTRutDepth@ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 6983 7738
Ideal-CT Post-Peak Slope (S) 2.66 2.07
Ideal-CT G#/S 2625 3732
Displacement (mm) 5.55 6.09
Ideal-CT - CT Index 97 152
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Pill Designation BA66.3-4-3 BA66.3-4-4 BA66.3-4-5 BA66.3-4-6
Date Compacted

Mix Number 9 9 9 9

TT Mix Code BA6 BA6 BA6 BA6
Mix ID D3 D3 D3 D3
Mix Type D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3
Age Time T S R S S S R R
Dry Weight in Air, g (A) 2381.5 2380.2

Submerged Weight, g (B) 1334 1332.6

SSD Weight, g (C) 2398.5 2400

Bulk Specific Gravity, Gmb 2.237 2.230 #DIV/O! #DIV/O!
% Water Absorbed by Volume 1.6 1.9 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.390 2.390 2.390 2.390
% Voids in Total Mix (VTM) 6.4 6.7 #DIV/0! #DIV/0!
% Compaction 93.6 93.3 #DIV/O! #DIV/O!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWTRutDepth@ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 6376 7085

Ideal-CT Post-Peak Slope (S) 2.88 212

Ideal-CT G#/S 2216 3345

Displacement (mm) 5.21 5.68

Ideal-CT - CT Index 77 127
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Pill Designation BA75.8-2-1 BA75.8-2-2 BA75.8-2-3 BA75.8-2-4 BA75.8-2-5 BA75.8-2-7 BA75.8-2-6
Date Compacted

Mix Number 11 11 11 11 11 11 11

TT Mix Code BA7 BA7 BA7 BA7 BA7 BA7 BA7

Mix ID D3 D3 D3 D3 D3 D3 D3

Mix Type D D D D D D D

Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel

Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8

Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2398.5 2396.9 2397.2 2396.9 2397.9 2400.3 2400.7
Submerged Weight, g (B) 1338 1340.7 1345.8 1349.5 1344.8 1349 1347

SSD Weight, g (C) 2415.6 2411.4 24151 24143 2417.6 2421.9 2414.8

Bulk Specific Gravity, Gmb 2.226 2.239 2.242 2.251 2.235 2.237 2.248

% Water Absorbed by Volume 1.7 1.5 1.8 1.8 2.0 2.2 1.5
Theoretical Maximum Density, Gmm 2.408 2.408 2.408 2.408 2.408 2.408 2.408

% Voids in Total Mix (VTM) 8.3 7.7 7.6 7.2 7.9 7.8 7.3

% Compaction 101.7 102.3 102.4 102.8 102.1 102.2 102.7
Specimen Average Thickness (mm) 62.3 61.9 62.0 62.1

Performance Test Ideal RT Ideal RT HWT HWT Ideal RT Ideal RT HWT

Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020

To Whom Cynthia Cynthia Ingevity Ingevity Cynthia Cynthia Ingevity
Ideal-RT Load (KN) 4.531 5.000 4.858 5.234

Ideal-RT Shear Strength (MPa) 1.363 1.513 #DIV/0! #DIV/0! 1.468 1.579 #DIV/O!

HWT Rut Depth @ 5,000 passes (mm) 2.67 2.
HWT RutDepth@ 10,000 passes (mm) 4.57 2.
HWT RutDepth @ 20,000 passes (mm) 32.89 4.
HWT Creep Slope 0.000165 8.2
HWT Stripping Slope 0.003642 0.00
Stripping Inflection Point (SIP) 11961 16
Stripping Number (LCsn) 9200 >20
Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000 11.28 1
Corrected RD20,000 13.98 13
Terminal Rut Depth (mm) 17.39 4.
Terminal Rut Depth (in) 0.68 0.
Terminal Wheel Passes (Nmax) 15810 200
Rutting Resistance Index (RRI) 4986 16

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index

145



Pill Designation BA75.8-2-8 BA75.8-2-9 BA75.8-2-11 BA75.8-2-11 BA75.8-2-12 BA75.8-4-1 BA75.8-4-2
Date Compacted

Mix Number 11 11 11 11 11 11 11
TT Mix Code BA7 BA7 BA7 BA7 BA7 BA7 BA7
Mix ID D3 D3 D3 D3 D3 D3 D3
Mix Type D D D D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2401.8 2398.3 2398.8
Submerged Weight, g (B) 1350.2 1337.7 1342.1
SSD Weight, g (C) 2418.8 2420.5 2420.1
Bulk Specific Gravity, Gmb 2.248 #DIV/0! #DIV/O! #DIV/O! #DIV/O! 2.215 2.225
% Water Absorbed by Volume 1.7 #DIV/0! #DIV/O! #DIV/O! #DIV/O! 2.3 2.2
Theoretical Maximum Density, Gmm 2.408 2.408 2.408 2.408 2.408 2.408 2.408
% Voids in Total Mix (VTM) 7.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 8.8 8.3
% Compaction 102.7 #DIV/0! #DIV/O! #DIV/O! #DIV/O! 101.2 101.7
Specimen Average Thickness (mm)

Performance Test HWT Ideal CT Ideal CT
Date Sent 1/8/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity
Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT Rut Depth @ 5,000 passes (mm)R2

HWT RutDepth@ 10,000 passes (mm) [75

HWT RutDepth @ 20,000 passes(mm) 6

HWT Creep Slope E-05

HWT Stripping Slope 3276

Stripping Inflection Point (SIP) 73

Stripping Number (LCsn) 002

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000 28

Corrected RD20,000 98

Terminal Rut Depth (mm) 38

Terminal Rut Depth (in) 7

Terminal Wheel Passes (Nmax) 02

Rutting Resistance Index (RRI) 53

Ideal-CT Fracture Energy (Gr) 8516 8052
Ideal-CT Post-Peak Slope (S) 2.53 2.93
Ideal-CT G#/S 3368 2750
Displacement (mm) 5.93 5.46
Ideal-CT - CT Index 132 99
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Pill Designation BA75.8-4-3 BA75.8-4-4 BA75.8-4-5 BA75.8-4-6
Date Compacted

Mix Number 11 11 11 11
TT Mix Code BA7 BA7 BA7 BA7
Mix ID D3 D3 D3 D3
Mix Type D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1190325 1190325 1190325 1190325
Aggregate Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 5.8 5.8 5.8 5.8
Age Time I S R S S S B R
Dry Weight in Air, g (A) 2398.5 2399.6

Submerged Weight, g (B) 1345.8 1349.1

SSD Weight, g (C) 2417.4 2419.3

Bulk Specific Gravity, Gmb 2.238 2.242 #DIV/O! #DIV/O!
% Water Absorbed by Volume 1.9 2.0 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.408 2.408 2.408 2.408
% Voids in Total Mix (VTM) 7.8 7.6 #DIV/0! #DIV/0!
% Compaction 102.2 102.4 #DIV/O! #DIV/O!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/O! #DIV/O!
HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth@ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8690 8941

Ideal-CT Post-Peak Slope (S) 3.55 3.44

Ideal-CT G#/S 2447 2596

Displacement (mm) 5.37 5.44

Ideal-CT - CT Index 88 94

147




Pill Designation BA76.3-2-1 BA76.3-2-2 BA76.3-2-3 BA76.3-2-4 BA76.3-2-5 BA76.3-2-6 BA76.3-2-7
Date Compacted

Mix Number 12 12 12 12 12 12 12
TT Mix Code BA7 BA7 BA7 BA7 BA7 BA7 BA7
Mix ID D3 D3 D3 D3 D3 D3 D3
Mix Type D D D D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1290325 1290325 1290325 1290325 1290325 1290325 1290325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2396.5 2380.4 2398.9 23771 2380.4 2380.2 2378.7
Submerged Weight, g (B) 1331.6 1336.1 1331.7 1334.2 1333.5 1331.2 1327.8
SSD Weight, g (C) 2401 2400.7 2400.3 2396.8 2400.2 2396.8 2397.8
Bulk Specific Gravity, Gmb 2.241 2.236 2.245 2.237 2.232 2.234 2.223
% Water Absorbed by Volume 0.5 2.3 0.2 2.2 2.2 1.9 2.1
Theoretical Maximum Density, Gmm 2.390 2.390 2.390 2.390 2.390 2.390 2.390
% Voids in Total Mix (VTM) 7.5 7.7 7.3 7.7 8.0 7.8 8.4
% Compaction 92.5 92.3 92.7 92.3 92.0 92.2 91.6
Specimen Average Thickness (mm) 62.0 61.7 62.0
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT Ideal RT
Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia Cynthia
Ideal-RT Load (KN) 4.08 3.521 4.219
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/O! 1.234 1.069 1.276
HWT RutDepth @ 5,000 passes (mm) 2.71 3.09

HWTRutDepth@ 10,000 passes (mm) 3.89 5.69

HWTRutDepth@20,000passes (mm) 31.51 4211

HWT Creep Slope 6.87E-05 0.0002078

HWT Stripping Slope 0.004166 0.004432

Stripping Inflection Point (SIP) 13030 11193

Stripping Number (LCsn) 2618 2343

Viscoplastic Strain Increment (Ae*P )

Stripping Strain (")

Stripping Life (LCsrt)

Corrected RD10,000 11.28 11.28

Corrected RD20,000 13.98 13.98

Terminal Rut Depth (mm) 20.01 20.00

Terminal Rut Depth (in) 0.79 0.79

Terminal Wheel Passes (Nmax) 17240 15022

Rutting Resistance Index (RRI) 3658 3194

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation BA76.3-2-8 BA76.3-2-9 BA76.3-2-12 BA76.3-2-12 BA76.3-2-12 BA76.3-4-1 BA76.3-4-2
Date Compacted

Mix Number 12 12 12 12 12 12 12
TT Mix Code BA7 BA7 BA7 BA7 BA7 BA7 BA7
Mix ID D3 D3 D3 D3 D3 D3 D3
Mix Type D D D D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1290325 1290325 1290325 1290325 1290325 1290325 1290325
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2380.2 2379.6 2381.1
Submerged Weight, g (B) 1334.6 1330.5 1335
SSD Weight, g (C) 2398.6 2398 2400.3
Bulk Specific Gravity, Gmb 2.237 #DIV/O! #DIV/0! #DIV/0! #DIV/0! 2.229 2.235
% Water Absorbed by Volume 2.1 #DIV/O! #DIV/0! #DIV/0! #DIV/0! 2.1 2.2
Theoretical Maximum Density, Gmm 2.390 2.390 2.390 2.390 2.390 2.390 2.390
% Voids in Total Mix (VTM) 7.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 8.1 7.8

% Compaction 92.3 #DIV/O! #DIV/0! #DIV/0! #DIV/0! 91.9 92.2
Specimen Average Thickness (mm) 61.8

Performance Test Ideal RT Ideal CT Ideal CT
Date Sent 1/8/2020 1/8/2020 1/8/2020
To Whom Cynthia Ingevity Ingevity
Ideal-RT Load (KN) 3.904

Ideal-RT Shear Strength (MPa) 1.184 #DIV/O! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT RutDepth@ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWT RutDepth@20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9076 9579
Ideal-CT Post-Peak Slope (S) 2.67 3.05
Ideal-CT G¢/S 3393 3145
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Displacement (mm)

Ideal-CT - CT Index

6.16

150

129




Pill Designation BA76.3-4-3 BA76.3-4-4 BA76.3-4-5 BA76.3-4-6
Date Compacted

Mix Number 12 12 12 12
TT Mix Code BA7 BA7 BA7 BA7
Mix ID D3 D3 D3 D3
Mix Type D D D D
Producer Blalock Asphalt Blalock Asphalt Blalock Asphalt Blalock Asphalt
TDOT JMF# 1290325 1290325 1290325 1290325
Aggregate Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.3 6.3 6.3 6.3
Age Time I S S S S S R R
Dry Weight in Air, g (A) 2378.5 2382.9

Submerged Weight, g (B) 1327.1 1332.8

SSD Weight, g (C) 2395.6 2400.5

Bulk Specific Gravity, Gmb 2.226 2.232 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.9 2.0 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.390 2.390 2.390 2.390
% Voids in Total Mix (VTM) 8.2 7.9 #DIV/0! #DIV/0!
% Compaction 91.8 92.1 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/0! #DIV/0!
HWT RutDepth@ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes (mm)

HWT RutDepth@20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9250 9111

Ideal-CT Post-Peak Slope (S) 2.57 3.19

Ideal-CT G¢/S 3601 2854
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Displacement (mm)

6.66

5.86

Ideal-CT - CT Index

160

112
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Pill Designation DC66.0-2-1 DC66.0-2-2 DC66.0-2-3 DC66.0-2-4 DC66.0-2-5 DC66.0-2-6 DC66.0-2-7
Date Compacted

Mix Number 13 13 13 13 13 13 13
TT Mix Code DC6 DC6 DC6 DC6 DC6 DC6 DC6
Mix ID D4 D4 D4 D4 D4 D4 D4
Mix Type D D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6 6 6 6 6 6 6
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 23121 2314 2312.5 2313.2 2312.8 2314.5 2301.8
Submerged Weight, g (B) 1245.3 1249.2 1254.9 1254.3 1255.2 1254.7 1240.3
SSD Weight, g (C) 2324.5 2325.4 2326.7 2330.9 2327.7 2331 2313.6
Bulk Specific Gravity, Gmb 2.142 2.150 2.158 2.149 2.156 2.150 2.145
% Water Absorbed by Volume 1.5 1.4 1.7 2.1 1.8 2.0 1.4
Theoretical Maximum Density, Gmm 2.315 2.315 2.315 2.315 2.315 2.315 2.315
% Voids in Total Mix (VTM) 7.5 7.1 6.8 7.2 6.8 7.1 7.4
% Compaction 92,5 92.9 93.2 92.8 93.2 92.9 92.6
Specimen Average Thickness (mm) 62.0 62.0 62.0
Performance Test HWT HWT HWT HWT Ideal-RT Ideal-RT Ideal-RT
Date Sent 2/12/2020 2/12/2020 2/12/2020 2/12/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 4.298 3.831 3.411
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.299 1.158 1.031
HWT Rut Depth @ 5,000 passes (mm) 2.50 3.20

HWT Rut Depth @ 10,000 passes (mm) 4.10 4.31

HWT Rut Depth @ 20,000 passes (mm) 19.89 28.13

HWT Creep Slope 6.865E-07 8.996E-05

HWT Stripping Slope 0.001718 0.00422

Stripping Inflection Point (SIP) 9569 13676

Stripping Number (LCsn) 1255 2856

Viscoplastic Strain Increment (Ag*? ) 8.22E-06 4.51E-06

Stripping Strain ('t )

Stripping Life (LCst) 16869 14196

Corrected RD10,000 3.57 3.93

Corrected RD20,000 4.49 4.73

Terminal Rut Depth (mm) 19.93 20.01

Terminal Rut Depth (in) 0.78 0.79

Terminal Wheel Passes (Nmax) 20002 18244

Rutting Resistance Index (RRI) 4308 3871

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation DC66.0-2-8 DC66.0-2-15 DC66.0-2-16 DC66.0-2-17 DC66.0-2-18 DC66.0-4-1 DC66.0-4-2
Date Compacted

Mix Number 13 13 13 13 13 13 13
TT Mix Code DC6 DC6 DC6 DC6 DC6 DC6 DC6
Mix ID D4 D4 D4 D4 D4 D4 D4
Mix Type D D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6 6 6 6 6 6 6
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2298 2315 2312.3
Submerged Weight, g (B) 1229.6 1260 1261.5
SSD Weight, g (C) 2321 2332.6 2330.1
Bulk Specific Gravity, Gmb 2.106 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.158 2.164
% Water Absorbed by Volume 2.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.1 2.2
Theoretical Maximum Density, Gmm 2.315 2.315 2.315 2.315 2.315
% Voids in Total Mix (VTM) 9.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.8 6.5
% Compaction 91.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 93.2 93.5
Specimen Average Thickness (mm) 62.0

Performance Test Ideal-RT Ideal CT Ideal CT
Date Sent 2/12/2020 2/12/2020
To Whom Ingevity Ingevity
Ideal-RT Load (KN) 3.873

Ideal-RT Shear Strength (MPa) #DIV/0! 1.170 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8131 8545
Ideal-CT Post-Peak Slope (S) 5.26 6.27
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Ideal-CT Gi/S 1362
Displacement (mm) 4.45
Ideal-CT - CT Index 40
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Pill Designation DC66.0-4-3 DC66.0-4-4 DC66.0-4-5 DC66.0-4-6
Date Compacted

Mix Number 13 13 13 13
TT Mix Code DC6 DC6 DC6 DC6
Mix ID D4 D4 D4 D4
Mix Type D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22
Additive TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6 6 6 6
Dry Weight in Air, g (A) 2316.2 2314.2

Submerged Weight, g (B) 1258.8 1255.1

SSD Weight, g (C) 2336 2332.2

Bulk Specific Gravity, Gmb 2.150 2.149 #DIV/0! #DIV/0!
% Water Absorbed by Volume 24 22 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.315 2.315 2.315

% Voids in Total Mix (VTM) 7.1 7.2 #DIV/0! #DIV/0!
% Compaction 92.9 92.8 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 2/12/2020 2/12/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8451 8571

Ideal-CT Post-Peak Slope (S) 5.05 5.38
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Ideal-CT Gi/S 1675 1594
Displacement (mm) 415 4.32
Ideal-CT - CT Index 46 46
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Pill Designation DC66.5-2-1 DC66.5-2-2 DC66.5-2-3 DC66.5-2-4 DC66.5-2-5 DC66.5-2-6 DC66.5-2-7 DC66.5-2-8 DC66.5-2-9 DC66.5-2-10
Date Compacted

Mix Number 16 16 16 16 16 16 16 16 16 16
TT Mix Code DC6 DC6 DC6 DC6 DC6 DC6 DC6 DC6 DC6 DC6
Mix ID D4 D4 D4 D4 D4 D4 D4 D4 D4 D4
Mix Type D D D D D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Age Time 2 2 2 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2283.4 2289.1 2292.2 2290.5
Submerged Weight, g (B) 1229.5 1230.8 12271 12221
SSD Weight, g (C) 2296.9 2302.8 2299.9 2297.8
Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.139 2.135 2.137 2.129
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.8 1.8 1.0 1.0
Theoretical Maximum Density, Gmm 2.300 2.300 2.300 2.300 2.300 2.300 2.300 2.300 2.300 2.300
% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 7.0 7.2 7.1 7.4
% Compaction #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 93.0 92.8 92.9 92.6
Specimen Average Thickness (mm) 62.0

Performance Test Ideal-RT

Date Sent

To Whom

Ideal-RT Load (KN) 2.970

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.898 #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm) 3.53

HWT Rut Depth @ 10,000 passes (mm) 5.26

HWT Rut Depth @ 20,000 passes (mm) 42.40

HWT Creep Slope 5.75E-05

HWT Stripping Slope 0.004162

Stripping Inflection Point (SIP) 10898

Stripping Number (LCsn) 2576

Viscoplastic Strain Increment (A*? ) 6.02E-06

Stripping Strain (gt )

Stripping Life (LCsr) 11535

Corrected RD10,000 4.41

Corrected RD2o,000 5.48

Terminal Rut Depth (mm) 20.00

Terminal Rut Depth (in) 0.79

Terminal Wheel Passes (Nmax) 14784

Rutting Resistance Index (RRI) 3143

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation DC66.5-2-11 DC66.5-2-12 DC66.5-2-13 DC66.5-2-14
Date Compacted

Mix Number 16 16 16 16
TT Mix Code DC6 DC6 DC6 DC6
Mix ID D4 D4 D4 D4
Mix Type D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22
Additive TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.5 6.5 6.5 6.5
Age Time 2 2 2 2
Dry Weight in Air, g (A) 2292.2 22921 2296.4 2292.8
Submerged Weight, g (B) 12271 1229.5 1231.9 1230.8
SSD Weight, g (C) 2302.2 2301.9 2304.4 2301.7
Bulk Specific Gravity, Gmb 2.132 2.137 2.141 2.141
% Water Absorbed by Volume 1.3 1.3 1.0 1.2
Theoretical Maximum Density, Gmm 2.300 2.300 2.300 2.300
% Voids in Total Mix (VTM) 7.3 7.1 6.9 6.9
% Compaction 927 929 93.1 93.1
Specimen Average Thickness (mm) 62.0 62.0
Performance Test Ideal-RT Ideal-RT
Date Sent

To Whom

Ideal-RT Load (KN) 2.791 3.196
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! 0.843 0.966
HWT Rut Depth @ 5,000 passes (mm) 3.39

HWT RutDepth @ 10,000 passes (mm) 4.66

HWT Rut Depth @ 20,000 passes (mm) 40.85

HWT Creep Slope 9.03E-05

HWT Stripping Slope 0.004647

Stripping Inflection Point (SIP) 12526

Stripping Number (LCsn) 3141

Viscoplastic Strain Increment (A" ) 4.80E-06

Stripping Strain (€ )

Stripping Life (LCsr) 11945

Corrected RD10,000 4.19

Corrected RD2o,000 5.15

Terminal Rut Depth (mm) 20.24

Terminal Rut Depth (in) 0.80

Terminal Wheel Passes (Nmax) 15592

Rutting Resistance Index (RRI) 3168

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation DC66.5-2-15 DC66.5-2-16 DC66.5-2-17 DC66.5-2-18 DC66.5-4-1 DC66.5-4-2 DC66.5-4-3 DC66.5-4-4 DC66.5-4-5 DC66.5-4-6
Date Compacted

Mix Number 16 16 16 16 16 16 16 16 16 16
TT Mix Code DC6 DC6 DC6 DC6 DC6 DC6 DC6 DC6 DC6 DC6
Mix ID D4 D4 D4 D4 D4 D4 D4 D4 D4 D4
Mix Type D D D D D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Age Time 2 2 2 2

Dry Weight in Air, g (A) 2291.8 2291.5 2293.1 22947 2293 2293.3 2291.7 2294.7

Submerged Weight, g (B) 1223.9 1231.9 1228.5 1226.3 1240.2 1241.4 1240.5 1239

SSD Weight, g (C) 2300.6 2304 2303.3 2307.1 2304.5 2309.1 2303.9 2308.7

Bulk Specific Gravity, Gmb 2.129 2.137 2.134 2.123 2.154 2.148 2.155 2.145 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.1 1.6 1.3 1.6 1.5 2.1 1.6 1.8 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.300 2.300 2.300 2.300 2.300 2.300 2.300 2.300 2.300 2.300
% Voids in Total Mix (VTM) 7.5 7.1 7.2 7.7 6.3 6.6 6.3 6.7 #DIV/0! #DIV/0!
% Compaction 92.5 92.9 92.8 92.3 93.7 93.4 93.7 93.3 #DIV/0! #DIV/0!
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0

Performance Test Ideal-RT Ideal-RT Ideal-RT Ideal-RT Ideal CT Ideal CT Ideal CT Ideal CT

Date Sent 2/13/2020 2/13/2020 2/13/2020 2/13/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 3.873 4.291 4.184 3.823

Ideal-RT Shear Strength (MPa) 2.000 1.297 1.264 1.155 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A*? )

Stripping Strain (gt )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8774 9053 8515 9328

Ideal-CT Post-Peak Slope (S) 4.52 3.84 5.09 4.11

Ideal-CT Gi/S 1939 2360 1673 2272

Displacement (mm) 4.94 5.29 4.66 5.20

Ideal-CT - CT Index 64 83 52 79
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Pill Designation DC76.0-2-1 DC76.0-2-2 DC76.0-2-3 DC76.0-2-4 DC76.0-2-5 DC7ai0-2-6 DC76.0-2-7
Date Compacted

Mix Number 15 15 15 15 15 15
TT Mix Code DC7 DC7 DC7 DC7 DC7 DC7
Mix ID D4 D4 D4 D4 D4 D4
Mix Type D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta tracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 419898 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel el Gravel
Binder 76-22 76-22 76-22 76-22 76-22 2 76-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 3 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6 6 6 6 6 6
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2314.8 2309.7 2313.7 2317 2313.4 .6 2316.7
Submerged Weight, g (B) 1248.5 1239.6 1252.3 1251 1253.7 5 1253.6
SSD Weight, g (C) 2325.1 2319.6 2325 23253 2325.7 .8 2327
Bulk Specific Gravity, Gmb 2.150 2.139 2.157 2.157 2.158 2 2.158
% Water Absorbed by Volume 1.2 1.2 1.4 1.0 1.5 1.2
Theoretical Maximum Density, Gmm 2.315 2.315 2.315 2.315 2.315 2.315 2.315
% Voids in Total Mix (VTM) 7.1 7.6 6.8 6.8 6.8 6.8
% Compaction 92.9 92.4 93.2 93.2 93.2 93.2
Specimen Average Thickness (mm) 62.0 62.0
Performance Test HWT HWT HWT HWT Ideal-RT RT Ideal-RT
Date Sent 2/25/2020 2/25/2020 2/25/2020 2/25/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 7.487 5 7.272
Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/O! 2.263 5 2.198
HWT RutDepth @ 5,000 passes (mm) 2.23 1.51

HWT RutDepth @ 10,000 passes (mm) 2.83 1.85

HWT RutDepth @20,000passes (mm) 5.81 2.55

HWT Creep Slope 0.000102 5.035E-05

HWT Stripping Slope 0.0007824 9.445E-05

Stripping Inflection Point (SIP) 17154 14085

Stripping Number (LCsn) 6163 >20002

Viscoplastic Strain Increment (A€'P) 1.43E-06 7.26E-07

Stripping Strain (€" )

Stripping Life (LCsrt) 20911 -

Corrected RD10,000 2.62 1.88

Corrected RD20,000 3.06 2.44

Terminal Rut Depth (mm) 5.81 2.55

Terminal Rut Depth (in) 0.23 0.10

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 15427 17994

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S
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Displacement (mm)

Ideal-CT - CT Index
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Pill Designation DC76.0-2-8 DC76.0-2-9 DC76.0-2-13 DC76.0-2-13 DC76.0-2-13 DC76.0-4-2
Date Compacted

Mix Number 15 15 15 15 15 15
TT Mix Code DC7 DC7 DC7 DC7 DC7 DC7
Mix ID D4 D4 D4 D4 D4 D4
Mix Type D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6 6 6 6 6 6
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2317.5 2315.8
Submerged Weight, g (B) 1261.6 1253.8
SSD Weight, g (C) 2324 2328
Bulk Specific Gravity, Gmb -2.252 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 2.156
% Water Absorbed by Volume 263.4 #DIV/O! #DIV/O! #DIV/0! #DIV/O! 1.5
Theoretical Maximum Density, Gmm 2.315 2.315 2.315 2.315 2.315 2.315
% Voids in Total Mix (VTM) 197.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.9

% Compaction -97.3 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 93.1
Specimen Average Thickness (mm) 62.0

Performance Test Ideal-RT Ideal-CT
Date Sent 2/25/2020
To Whom Ingevity
Ideal-RT Load (KN) 8.433

Ideal-RT Shear Strength (MPa) 2.549 #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9088
Ideal-CT Post-Peak Slope (S) 6.87
Ideal-CT G¢/S 1322

164




Displacement (mm)

3.98

3.90

Ideal-CT - CT Index

27

34
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Pill Designation DC76.0-4-3 DC76.0-4-4 DC76.0-4-5 DC76.0-4-6
Date Compacted

Mix Number 15 15 15 15
TT Mix Code DC7 DC7 DC7 DC7
Mix ID D4 D4 D4 D4
Mix Type D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22
Additive TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6 6 6 6
Age Time I S R S R S R S
Dry Weight in Air, g (A) 2316.2 2314.6

Submerged Weight, g (B) 1256.1 1259.1

SSD Weight, g (C) 2327 2325.7

Bulk Specific Gravity, Gmb 2.163 2.170 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.3 1.4 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.315 2.315 2.315 2.315
% Voids in Total Mix (VTM) 6.6 6.3 #DIV/0! #DIV/0!
% Compaction 93.4 93.7 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal-CT Ideal-CT

Date Sent 2/25/2020 2/25/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (€" )

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8818 9116

Ideal-CT Post-Peak Slope (S) 8.83 10.12

Ideal-CT G¢/S 999 901
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Displacement (mm)

3.67

3.77

Ideal-CT - CT Index

24

23
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Pill Designation DC76.5-2-1 DC76.5-2-2 DC76.5-2-3 DC76.5-2-4 DC76.5-2-5 DC76.5-2-7
Date Compacted

Mix Number 16 16 16 16 16 16
TT Mix Code DC7 DC7 DC7 DC7 DC7 DC7
Mix ID D4 D4 D4 D4 D4 D4
Mix Type D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.5 6.5 6.5 6.5 6.5 6.5
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2288.6 2287.7 2289.2 2288.9 2289.1 2290
Submerged Weight, g (B) 1234.5 1230.2 12341 1234.6 1229.8 1237.9
SSD Weight, g (C) 2303.5 2302 2302.3 2304.6 2301.9 2305.2
Bulk Specific Gravity, Gmb 2.141 2.134 2.143 2.139 2.135 2.146
% Water Absorbed by Volume 2.0 1.9 1.7 2.1 1.7 2.0
Theoretical Maximum Density, Gmm 2.300 2.300 2.300 2.300 2.300 2.300
% Voids in Total Mix (VTM) 6.9 7.2 6.8 7.0 7.2 6.7
% Compaction 93.1 92.8 93.2 93.0 92.8 93.3
Specimen Average Thickness (mm) 62.0 62.0
Performance Test HWT HWT HWT HWT Ideal-RT Ideal-RT
Date Sent 2/25/2020 2/25/2020 2/25/2020 2/25/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 5.959 5.696
Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/O! 1.801 1.721
HWT RutDepth @ 5,000 passes (mm) 2.59 1.99

HWT RutDepth @ 10,000 passes (mm) 3.31 2.28

HWT RutDepth @20,000passes (mm) 6.43 2.82

HWT Creep Slope 0.0001218 -4.069E-06

HWT Stripping Slope 0.0006172 -4.11E-06

Stripping Inflection Point (SIP) 16190 20991

Stripping Number (LCsn) 5791 >20002

Viscoplastic Strain Increment (A€'P) 2.31E-06 4.80E-07

Stripping Strain (€" )

Stripping Life (LCsrt) 20867 -

Corrected RD10,000 3.19 2.32

Corrected RD20,000 3.91 2.71

Terminal Rut Depth (mm) 6.43 2.82

Terminal Rut Depth (in) 0.25 0.1

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 14939 17781

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G#/S
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Displacement (mm)

Ideal-CT - CT Index
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Pill Designation DC76.5-2-8 DC76.5-2-9 DC76.5-2-14 DC76.5-2-14 DC76.5-2-14 DC76.5-4-2
Date Compacted

Mix Number 16 16 16 16 16 16
TT Mix Code DC7 DC7 DC7 DC7 DC7 DC7
Mix ID D4 D4 D4 D4 D4 D4
Mix Type D D D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive TS 23 TS 23 TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.5 6.5 6.5 6.5 6.5 6.5
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2289.8 2289.6
Submerged Weight, g (B) 1234.5 1234
SSD Weight, g (C) 2302.8 2302.4
Bulk Specific Gravity, Gmb 2.143 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 2.143
% Water Absorbed by Volume 1.7 #DIV/O! #DIV/O! #DIV/0! #DIV/O! 1.7
Theoretical Maximum Density, Gmm 2.300 2.300 2.300 2.300 2.300 2.300
% Voids in Total Mix (VTM) 6.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.8

% Compaction 93.2 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 93.2
Specimen Average Thickness (mm) 62.0

Performance Test Ideal-RT Ideal-CT
Date Sent 2/25/2020
To Whom Ingevity
Ideal-RT Load (KN) 6.165

Ideal-RT Shear Strength (MPa) 1.863 #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 9862
Ideal-CT Post-Peak Slope (S) 5.34
Ideal-CT G¢/S 1845
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Displacement (mm)

4.23

5.18

Ideal-CT - CT Index

34

64
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Pill Designation DC76.5-4-3 DC76.5-4-4 DC76.5-4-5 DC76.5-4-6
Date Compacted

Mix Number 16 16 16 16
TT Mix Code DC7 DC7 DC7 DC7
Mix ID D4 D4 D4 D4
Mix Type D D D D
Producer Delta Contracting Delta Contracting Delta Contracting Delta Contracting
TDOT JMF# 4190198 4190198 4190198 4190198
Aggregate Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22
Additive TS 23 TS 23 TS 23 TS 23
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 6.5 6.5 6.5 6.5
Age Time I S R S R S B S
Dry Weight in Air, g (A) 2290.9 2289.6

Submerged Weight, g (B) 1238.8 1232.1

SSD Weight, g (C) 2303 2300.7

Bulk Specific Gravity, Gmb 2.153 2.143 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.6 1.5 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.300 2.300 2.300 2.300
% Voids in Total Mix (VTM) 6.4 6.8 #DIV/0! #DIV/0!
% Compaction 93.6 93.2 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal-CT Ideal-CT

Date Sent 2/25/2020 2/25/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/O! #DIV/O! #DIV/O! #DIV/O!
HWT RutDepth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @20,000passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (€" )

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8902 9124

Ideal-CT Post-Peak Slope (S) 7.75 6.77

Ideal-CT G¢/S 1149 1348
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Displacement (mm)

4.02

4.77

Ideal-CT - CT Index

31

43
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Pill Designation LR64.3-2-1 LR64.3-2-2 LR64.3-2-4 LR64.3-2-3 LR64.3-2-5 LR64.3-2-7
Date Compacted

Mix Number 17 17 17 17 17 17

TT Mix Code LR6 LR6 LR6 LR6 LR6 LR6
Mix ID B1 B1 B1 B1 B1 B1
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts ehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22

Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50

Asphalt Content 4.3 4.3 4.3 4.3 4.3 4.3
Age Time 2 2 2 2 2 2

Dry Weight in Air, g (A) 2368.3 2375.7 2360.1 2365.3 2367.7 2366.1
Submerged Weight, g (B) 1367.1 1375 1370.3 1371.1 1364.8 1362.7
SSD Weight, g (C) 2379.9 2391.5 2377.6 2385.1 2381.2 2384.2
Bulk Specific Gravity, Gmb 2.338 2.337 2.343 2.333 2.329 3 2.316

% Water Absorbed by Volume 1.1 1.6 1.7 2.0 1.3 1.8
Theoretical Maximum Density, Gmm 2.481 2.481 2.481 2.481 2.481 2.481

% Voids in Total Mix (VTM) 5.7 5.8 5.6 6.0 6.1 6.6

% Compaction 94.3 94.2 94.4 94.0 93.9 93.4
Specimen Average Thickness (mm) 60.0 60.0 60.0 60.0 60.0 60.0
Performance Test Ideal-RT Ideal-RT Ideal-RT HWT HWT HWT
Date Sent 2/12/2020 2/12/2020 2/12/2020
To Whom Ingevity Ingevity Ingevity
Ideal-RT Load (KN) 4.290 3.959 3.752

Ideal-RT Shear Strength (MPa) 1.340 1.236 1.172

HWT Rut Depth @ 5,000 passes (mm) 2.37

HWT Rut Depth @10,000 passes (mm) 2.69

HWT Rut Depth @ 20,000 passes (mm) 3.14

HWT Creep Slope -5.609E-05

HWT Stripping Slope -5.614E-05

Stripping Inflection Point (SIP) 20994

Stripping Number (LCsy) >20002

Viscoplastic Strain Increment (Ae"P ) 5.79E-07

Stripping Strain (€'t )

Stripping Life (LCst) -

Corrected RD1q,000 2.70

Corrected RD2g 000 3.16

Terminal Rut Depth (mm) 3.14

Terminal Rut Depth (in) 0.12

Terminal Wheel Passes (Nmax) 20002

Rutting Resistance Index (RRI) 17529

Ideal-CT Fracture Energy (Gs)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)
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Ideal-CT - CT Index

These 1-8 2 hour and 1-4 4 hour were reheated and they are 60mm rather than 62mm.
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Pill Designation LR64.3-2-8 LR64.3-2-9 LR64.3-2-10 LR64.3-2-11 LR64.3-2-12 LR64.3-2-14
Date Compacted

Mix Number 17 17 17 17 17 17
TT Mix Code LR6 LR6 LR6 LR6 LR6 LR6
Mix ID B1 B1 B1 B1 B1 B1
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts ehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22

Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50

Asphalt Content 4.3 4.3 4.3 4.3 4.3 4.3
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2377.2 2364.2 2369.3 2368.1 2369.4 2368.6
Submerged Weight, g (B) 1369.5 1371.7 1364.7 1362.3 1357 1361.8
SSD Weight, g (C) 2394.1 2402 2402.1 2394.2 2396.5 2401.8
Bulk Specific Gravity, Gmb 2.320 2.295 2.284 2.295 2.279 2.278
% Water Absorbed by Volume 1.6 3.7 3.2 2.5 2.6 3.2
Theoretical Maximum Density, Gmm 2.481 2.481 2.481 2.481 2.481 2.481
% Voids in Total Mix (VTM) 6.5 7.5 7.9 7.5 8.1 8.2
% Compaction 93.5 92.5 92.1 92.5 91.9 91.8
Specimen Average Thickness (mm) 60.0 62.0 62.0 62.0 62.0 62.0
Performance Test HWT Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT
Date Sent 2/12/2020

To Whom Ingevity

Ideal-RT Load (KN) 2.754 2.575 2.635 2.638

Ideal-RT Shear Strength (MPa) 0.832 0.778 0.796 0.797

HWT Rut Depth @ 5,000 passes (mm) 7

HWT Rut Depth @10,000 passes (mm) B8

HWT Rut Depth @ 20,000 passes (mm) PO

HWT Creep Slope 7E-05

HWT Stripping Slope PE-05

Stripping Inflection Point (SIP) P92

Stripping Number (LCsy) 002

Viscoplastic Strain Increment (Ae"P ) E-06

Stripping Strain (€'t )

Stripping Life (LCst)

Corrected RD1q,000 B5

Corrected RD2g 000 P3

Terminal Rut Depth (mm) P1

Terminal Rut Depth (in) P1

Terminal Wheel Passes (Nmax) D02

Rutting Resistance Index (RRI) B99

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)
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Ideal-CT - CT Index

These 1-8 2 hour and 1-4 4 hour were reh
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Pill Designation LR64.3-2-15 LR64.3-2-16 LR64.3-2-17 LR64.3-2-18 LR64.3-2-19 LR64.3-2-21
Date Compacted

Mix Number 17 17 17 17 17 17

TT Mix Code LR6 LR6 LR6 LR6 LR6 LR6

Mix ID B1 B1 B1 B1 B1 B1

Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts ehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22

Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50

Asphalt Content 4.3 4.3 4.3 4.3 4.3 4.3

Age Time 2 2 2 2 2 2

Dry Weight in Air, g (A) 2365.8 2368.6 2382.3 2373.3 2377.9 2378.1
Submerged Weight, g (B) 1361.8 1364.2 1381.0 1369.00 1374.7 1379.9
SSD Weight, g (C) 2395.7 2399.4 2426.2 2419.5 2424.8 2429.7
Bulk Specific Gravity, Gmb 2.288 2.288 2.279 2.259 2.264 2.265

% Water Absorbed by Volume 2.9 3.0 4.2 4.4 4.5 4.9
Theoretical Maximum Density, Gmm 2.481 2.481 2.481 2.481 2.481 2.481

% Voids in Total Mix (VTM) 7.8 7.8 8.1 8.9 8.7 8.7

% Compaction 92.2 92.2 91.9 91.1 91.3 91.3
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0 62.0 62.0
Performance Test Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT
Date Sent

To Whom

Ideal-RT Load (KN) 2.132 3.626 2.297 2.557 2.552

Ideal-RT Shear Strength (MPa) 0.644 1.096 0.694 0.773 0.771

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsy)

Viscoplastic Strain Increment (Ae"P )

Stripping Strain (€'t )

Stripping Life (LCst)

Corrected RD1q,000

Corrected RD2g 000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)
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Ideal-CT - CT Index

These 1-8 2 hour and 1-4 4 hour were reh
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Pill Designation LR64.3-2-22 LR64.3-2-23 LR64.3-2-24 LR64.3-4-1 LR64.3-4-2 LR64.384-3 LR64.3-4-4
Date Compacted

Mix Number 17 17 17 17 17 17

TT Mix Code LR6 LR6 LR6 LR6 LR6 LR6
Mix ID B1 B1 B1 B1 B1 B1
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman ehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018 4190 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone Limes Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64 64-22
Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HER AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0. 0.50
Asphalt Content 4.3 4.3 4.3

Age Time 2 2 2

Dry Weight in Air, g (A) 2375.9 2372 2377.1 2372.7 2367.5 2364.2
Submerged Weight, g (B) 1376.5 1373.7 1372.0 1368.1 1362.2 1358.5
SSD Weight, g (C) 2425.2 2411.6 2422.2 2388.3 2389 2385.8
Bulk Specific Gravity, Gmb 2.266 2.285 2.263 2.326 2.306 2.301

% Water Absorbed by Volume 4.7 3.8 4.3 1.5 2.1 2.1
Theoretical Maximum Density, Gmm 2.481 2.481 2.481 2.481 2.481 2.481

% Voids in Total Mix (VTM) 8.7 7.9 8.8 6.3 7.1 7.2

% Compaction 91.3 92.1 91.2 93.7 92.9 92.8
Specimen Average Thickness (mm) 62.0 62.0 62.0 60.0 60.0 60.0
Performance Test Ideal RT Ideal RT Ideal RT Ideal CT Ideal CT Ideal CT
Date Sent 2/12/2020 2/12/2020 2/12/2020
To Whom Ingevity Ingevity Ingevity
Ideal-RT Load (KN) 2.637 2.864 2.977

Ideal-RT Shear Strength (MPa) 0.797 0.866 0.900

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsy)

Viscoplastic Strain Increment (Ag*P )

Stripping Strain (€'t )

Stripping Life (LCst)

Corrected RD1q,000

Corrected RD2g 000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gs) 8639 6982

Ideal-CT Post-Peak Slope (S) 2.80 2.72

Ideal-CT G¢/S 3090 2562

Displacement (mm) 4.15 4.35
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Ideal-CT - CT Index

86

74

73

75

These 1-8 2 hour and 1-4 4 hour were reh
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Pill Designation LR64.3-4-5 LR64.3-4-6 LR64.3-4-7 LR64.3-4-8
Date Compacted

Mix Number 17 17 17 17

TT Mix Code LR6 LR6 LR6 LR6

Mix ID B1 B1 B1 B1

Mix Type BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22
Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50

Asphalt Content

Age Time

Dry Weight in Air, g (A)

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.481 2.481 2.481 2.481
% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Compaction #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsy)

Viscoplastic Strain Increment (Ag*P )

Stripping Strain (€t )

Stripping Life (LCst)

Corrected RD1q,000

Corrected RD2g 000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)
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Ideal-CT - CT Index

These 1-8 2 hour and 1-4 4 hour were reh
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Pill Designation LR64.8-2-1 LR64.8-2-2 LR64.8-2-3 LR64.8-2-4 LR64.8-2-5 LR64.8-2-7
Date Compacted

Mix Number 18 18 18 18 18 18
TT Mix Code LR6 LR6 LR6 LR6 LR6 LR6
Mix ID B1 B1 B1 B1 B1 B1
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.8 4.8 4.8 4.8 4.8 4.8
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2366.6 2366.4 2341.5 2369.1 2364.7 2364.8
Submerged Weight, g (B) 1361.5 1361 1349.3 1361.2 1358.7 1360.7
SSD Weight, g (C) 2401.3 2400.6 2388.4 2404.3 2400.7 2400
Bulk Specific Gravity, Gmb 2.276 2.276 2.253 2.271 2.269 2.275
% Water Absorbed by Volume 3.3 3.3 4.5 3.4 3.5 3.4
Theoretical Maximum Density, Gmm 2.463 2.463 2.463 2.463 2.463 2.463
% Voids in Total Mix (VTM) 7.6 7.6 8.5 7.8 7.9 7.6

% Compaction 92.4 92.4 91.5 92.2 92.1 92.4
Specimen Average Thickness (mm) 61.7 61.6 61.4

Performance Test HWT HWT Ideal RT Ideal RT Ideal RT HWT
Date Sent 1/6/2020 1/6/2020 1/9/2020 1/9/2020 1/9/2020 1/6/2020
To Whom Ingevity Ingevity Cynthia Cynthia Cynthia Ingevity
Ideal-RT Load (KN) 1.86 1.882 2.053

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! 0.565 0.572 0.627 #DIV/0!
HWT Rut Depth @ 5,000 passes (mm) 3.89

HWT Rut Depth @ 10,000 passes (mm) 4.85

HWT Rut Depth @ 20,000 passes (mm) 6.53

HWT Creep Slope -8.989E-05

HWT Stripping Slope -9.00E-05

Stripping Inflection Point (SIP) 20995

Stripping Number (LCsn) >20002

Viscoplastic Strain Increment (Ag*? ) 1.70E-06

Stripping Strain ('t )

Stripping Life (LCst) -

Corrected RD10,000 5.08

Corrected RD20,000 6.41

Terminal Rut Depth (mm) 6.52

Terminal Rut Depth (in) 0.26

Terminal Wheel Passes (Nmax) 20002

Rutting Resistance Index (RRI) 14868

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation LR64.8-2-8 LR64.8-2-9 LR64.8-2-10 LR64.8-2-11 LR64.8-2-12 LR64.8-4-2
Date Compacted

Mix Number 18 18 18 18 18 18
TT Mix Code LR6 LR6 LR6 LR6 LR6 LR6
Mix ID B1 B1 B1 B1 B1 B1
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.8 4.8 4.8 4.8 4.8 4.8
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2360.1 2364.9
Submerged Weight, g (B) 1363 1370.1
SSD Weight, g (C) 2392.3 2406.8
Bulk Specific Gravity, Gmb 2.293 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.281
% Water Absorbed by Volume 3.1 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 4.0
Theoretical Maximum Density, Gmm 2.463 2.463 2.463 2.463 2.463 2.463
% Voids in Total Mix (VTM) 6.9 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 7.4

% Compaction 93.1 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 92.6
Specimen Average Thickness (mm)

Performance Test Ideal CT
Date Sent 1/6/2020
To Whom Ingevity
Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 7537
Ideal-CT Post-Peak Slope (S) 1.99
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Ideal-CT G¢/S 4658 3782
Displacement (mm) 5.77 5.59
Ideal-CT - CT Index 179 140

187




Pill Designation LR64.8-4-3 LR64.8-4-4 LR64.8-4-5 LR64.8-4-6 LR64.8-4-7
Date Compacted

Mix Number 18 18 18 18 18

TT Mix Code LR6 LR6 LR6 LR6 LR6

Mix ID B1 B1 B1 B1 B1

Mix Type BM2 BM2 BM2 BM2 BM2
Producer Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts Lehman Roberts
TDOT JMF# 4190018 4190018 4190018 4190018 4190018
Aggregate Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22
Additive AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700 AD-HERE 7700
Amount of Additive 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.8 4.8 4.8 4.8 4.8

Age Time

Dry Weight in Air, g (A)

2366.5

2367.9

Submerged Weight, g (B)

1362.1

1370.6

SSD Weight, g (C)

2406.8

24091

Bulk Specific Gravity, Gmb

2.265

2.280

#DIV/0!

#DIV/0!

#DIV/0!

% Water Absorbed by Volume

3.9

4.0

#DIV/0!

#DIV/0!

#DIV/0!

Theoretical Maximum Density, Gmm

2.463

2.463

2.463

2.463

2.463

% Voids in Total Mix (VTM)

8.0

7.4

#DIV/0!

#DIV/0!

#DIV/0!

% Compaction

92.0

92.6

#DIV/0!

#DIV/0!

#DIV/0!

Specimen Average Thickness (mm)

Performance Test

Ideal CT

Ideal CT

Date Sent

1/6/2020

1/6/2020

To Whom

Ingevity

Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD2o,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr)

6729

6375

Ideal-CT Post-Peak Slope (S)

1.83

242
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Ideal-CT G¢/S 3686 2634
Displacement (mm) 5.40 5.06
Ideal-CT - CT Index 132 89
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P Desigraton

TRTA5AT
I

TRTA545
oI

7572

ADHERE T700

050
43

23748

1572

738

2410

24089
o

75

T@earcT
TEE20

Trgevity

FOIVIOT

FOIVIOT

@

2141

RIAZT RTA32Z RTA3ZT TRTA375 TRTA375 TRTA3ZT TRTA375 RTA375 TRIASZTZ TRTA3Z70 RT3 ZTT TR RTA34Z TRA543 RS
T Tz il oI 578 578 T 578 oI 578 S T il Tz T
Wi Number T i ™ i i ™ ™ i ™ i ™ T ™ T ™
T Wi Code RT RT RT T RT T T RT T RT RT T RT T RT
WD il il il il il il il il il il il il il il il
Wi Type Bz Bz iz Bz Bz Bz Bz Bz Bz Bz Bz Bz Bz Bz Bz Bz
Broducer Tfman Robaris | Lehman Robaris | Lahman Robaris | Lehman Roberis | Lohman Robaris | Lehman Roberis | Lahman Robaris | Lehman Roberis | Lehman Rabaris | Lehman Roberis | Lehman Roberis | Lehman Roberis | Lehman Robaris | Lehman Roberis | Lohman Robaris | Lehman Robers
TOOT TFE 008 008 AT00TE T 008 T 008 TT0TE T FT00TE T T T8 T 008 T
oregate Timestone Tiesions Timestone Timesions Timestone Timestone Tiesions Tiestons Timestone Tiestons Tmestone Timesione Tmestone Timesions Tmestone Thmestons
Binder 7522 7522 7522 7522 7522 7522 7522 7572 7522 7572 7522 7522 7522 7522 7572 757
AdaTve ADHERE T700 ADHERE T700 ADHERE T700 ADHERE 7700 ADHERE T700 ADHERE 7700 AOFERE 770 ADHERE T700 ADHERE 7700 ADHERE T700 ADHERE 7700 ADHERE 7700 ADHERE T700 ADHERE 7700 ADHERE T700 s
‘Amount of Additive 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050
Asphalt Content 43 43 43 43 43 43 43 43 43 43 43 43 43 a3 43
Fge e z z z z z z z z z z z z
Dry Weightin Ar, g (A 2795 274 24503 24505 2775 23695 23701 2767 2381 2385 23802 23812 23713 23709
Submerged Weight, g (B 788 5751 Tazaa Ta22.1 T6ia 15755 1577 7T 75657 24 15835 15855 636 15838 768 T4
SSD Weight, g () 24072 2113 2733 2705 24065 2136 23975 24088 24061 2425 2108 24119 23993 24059 2708 24691
A & 5T 5 g 7 5 3 55 i 0 0 20 £
e 0 T ) L T 0 30 v T ) o
% Voids in Total Mix (VIM) 6.7 T 58 58 30 kX 64 75 T T8 6.6 65 had 65 6.2 42
ompacion X] o . 0 70 5 K LX) @ @ 1)
Specimen Average THEkress (mm) 57 577
Ferformance T Teal KT TGealRT Teal KT TGealRT T T T T TearcT T@earcT
Tate Sent 3w 872020 020 872020 T2 TE20 T2 TEZ020 877020 020
ToWhom Ty Vi Tyt Vi Trgavity Trgevity Trgavity Trgavity Trgevity Trgavity
TGea-RT Load (KN 5267 768 6549 745
ToeaTRT FOIVOT T 737 592 3% FOIVOT FOIVIOT FOIVIT FOIVOT FOIVIT FOIVOT FOIVIT FOIVOT FOIVIT FOIVOT FOIVOT
AT Rt Dot
FIWT Rt Depi @ 10000 passes (mm) 772 7%
T R Dey T £
FIWT Cresp Stope ETEDS SEREDS
FIWT Sifiping Siope S T6E0S SREEDS
Tpping Ifeciion POt (STP) 55T T
Tppng NmBor (LCsn] 20002 20002
Viscopiasic Strain Tncremant (32 G2iE0T 672607
Stipping Sirain (1
Tppng [Te (CCsT g -
Bl 28
330 342
Terminal Rut Depth (mm) 312 539
Terminal Rut Depth (i) 012 013
Terminal Wneel Passes (Nw) 20002 20002
Rutting Resstance Index (RRI) 17545 732
TGeaCT Fraciure Enatay (5] 2 71030
TGea-CT PostPeak Siope (51 787 330
TG TG 315 3341
Dispracement (mm] W 543
TGealCT -CT hdex 77 kil

747
£

190




Pill Designation LR7482:1 2 LR74823 LR74824 LR74825 LR74526 LR74827 LR74828 LR7482:12 R7482:10 LR748211 LR74841 LR74842 LR74843 R74844 R74845 R74845 LR74847 R74848
s Compacied 720 STt T ST 515 515 7T 515 ST ST 515 TO7307207 TOROTZ0TS 0207 TO072078 T THR20TS THRTZ0T TR20TS
W Number o 7 o g i i ™ i ™ o i g E £ ™ ™ ™ o ™
TT i Code ® w0 ® w0 ® ® w0 ® T ® w0 ® w0 ® w0 ® ® w0 ®
WD il il il il il il il il il il il il il il il il il il il
Wi Type Bz Bz Bz Bz Bz Bz Bz Bz Z Bz Bz Bz Bz Bz Bz Bz iz iz Bz iz

= Tohman Robarts | Lehman Robaris | Tehman Roberis | Lahman Robaris | Lehman Roberis | Lohman Robaris | Lohman Robaris | Lahman Robaris | Lehman Roberis | Lahman Robaris | Lahman Robaris | Lehwan Roberis | Lehman Roberis | Lehman Rabaris | Lehman Roberis | Lhman Robaris | Lehman Roberis | Lehman Robaris | Lehman Robaris | Lehman Roberis
TOOT TFE T T T FT00TE T TT00TE 008 T T T8 008 T T AT00TE TT00TE 008 T T00TE TT00TE T

oregate Timesions Tesions Timesions Tiestons Timestone Timestone Timosione Timestone Testons Timestone Tiesions Timestone Tesions Tmestone Timestone Thmestone Tmestone Tmestone Timestone Tmestone
Binder 7572 7577 7572 7572 7572 7572 7572 7572 7572 757 7577 7572 7572 757 7572 7572 7572 7572 757 7572
AdaTve AOHERE 7700 AOHERE 7700 AOHERE 7700 ADHERE T700 AOHERE 7700 AOHERE 7700 AOFERE TTO0 AOHERE 7700 ADHERE T700 ADHERE T700 ADHERE T700 AOHERE 7700 AOHERE 7700 ADHERE T700 AOFERE TT0 AOFERETT0 AOHERE 7700 AOHERE 7700 ADHERE T700 AOHERE 7700
‘Amount of Additive 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050 050
Asphalt Content 48 48 48 48 48 48 48 48 48 48 48 48 48 48 a8 48 a8 a8 48 48
Age e z z z z z z z z z z z z
Dry Weightin Air, g (A) 23684 23976 24403 24386 23715 23702 23676 2369.1 23688 2366.1 23733 23639 23644 23619 23636 23659
Submerged Weight, g (8] 13545 73904 14108 140 15623 15537 687 15633 T4 776 15775 3546 13678 3649 14045 14205 T566.1 15635 592 15709
SSD Weight, g (C) 23929 2288 24567 24561 24088 23957 23087 23927 2393 23929 24099 23895 24057 23923 24557 24633 24028 2399 23954 23993
BUK Spocifc Graviy, G 2287 7300 235 7351 228 2275 275 2307 2312 253 225 2267 2287 2308 z32 7503 228 228 2287 Z30
By Volume T 30 T T T T 3 T % T T i3 3 37 T 3
Total Mix (VIM) 74 6.2 55 8.0 76 6.7 6.6 6.7 7.3 74 6.4 58 49 . 1.2 T4 6.6

T Compacion 28 o 20 2z} Lz X 78 5 . T i 78 5 LX)
Specimen Average THEkress (mm) 520 70

Fmanc Test Teal KT TGealRT Teal KT TGealRT T T T TearcT Tear cT Tear cT T@earcT Tear CT

ate Sent 3w T 872020 872020 872020 872020 72020 872020 7020 7020 872020 7872020
ToWhom Ty i i Cynia Tigeviy Tigeviy Tigeviy Trgeviy Thgeviy Thgeviy Thgeviy Thgevity Thgeviy
TGealRT Load (KN 5T G pil a3

AT RT 7% 7 T35 T3 FOVIT AoV FOIVIOT FOVIT FOIVIT FVALUET FOIVIT FOIVIT FOIVIT AoV FOVIT FOIVIOT FOVIT FOVIT FOIVIOT FOVIT

FIAT Rt Dapth @ 5,000 passes ()

FIWT Rt Depih @ 10,000 passes (mm) 765 768
FIAT Rt Depih @ 20,000 passes (mm) 318 375
FIWT Crosp Siopo SETEEDS TEIET:

FIWT Sitiping Slope SSeAEDS TEETS
Tpping Iffeciion Port (STP) o 05T
Tpping Nmber (LCsn] 1206315 STT0.18
Viscopiasic Strain Tncremant (32 61307 590E07
Stipping Sirain (1
Tppng [Te (CCsT - -

28 77
EEl 331

Terminal Rut Depth (mm) 318 319

Terminal Rut Depth (i) 013 013

Terminal Wneel Passes (Nw) 20020 20000

Rutting Resistance Index (RRI) 7514 17488

TGeal-CT Fraciure Eneray (G TRz 0075 70807 5050

TGea-CT Post-Peak Siope (51 73 368 327 3%

TG TG a0 EE] e =3

Dispracement (mm] 577 572 509 787

TGealCT -CT hdex T ) il
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Pill Designation RG64.2-2-1 RG64.2-2-2 RG64.2-2-3 RG64.2-2-4 RG64.2-2-5 R RG64.2-2-7
Date Compacted

Mix Number 21 21 21 21 21 21

TT Mix Code RG6 RG6 RG6 RG6 RG6 RG6
Mix ID B2 B2 B2 B2 B2 B2

Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Ro Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50

Asphalt Content 4.2 4.2 4.2 4.2 4.2 4.2
Age Time 2 2 2 2 2 2

Dry Weight in Air, g (A) 2497.5 2499.9 2505.3 2500 2504.3 2508.3
Submerged Weight, g (B) 14445 1441.4 1456.4 1450.2 1453.8 1457.6
SSD Weight, g (C) 2516.5 2522 2525.8 2520.4 2521.7 2523.2
Bulk Specific Gravity, Gmb 2.330 2.313 2.343 2.336 2.345 2.354

% Water Absorbed by Volume 1.8 2.0 1.9 1.9 1.6 1.4
Theoretical Maximum Density, Gmm 2.528 2.528 2.528 2.528 2.528 2.528

% Voids in Total Mix (VTM) 7.8 8.5 7.3 7.6 7.2 6.9

% Compaction 92.2 91.5 92.7 92.4 92.8 93.1
Specimen Average Thickness (mm) 62.0 62.0
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 2.779 4.091
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.840 1.236

HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes(mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G+/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG64.2-2-8 RG64.2-2-9 RG64.2-2-10 RG64.2-2-11 RG64.2-2-12 RG@4.2-4-1 RG64.2-4-2
Date Compacted

Mix Number 21 21 21 21 21 21

TT Mix Code RG6 RG6 RG6 RG6 RG6 RG6
Mix ID B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.2 4.2 4.2 4.2 4.2 4.2
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2510.8 2510.5 2506.9 2507.2 2508.8 2506.7
Submerged Weight, g (B) 1458.1 1449.5 1448.2 1447.6 1445.2 1459.5
SSD Weight, g (C) 2527.3 2530.4 2525.4 2522.8 2519.6 2531.9
Bulk Specific Gravity, Gmb 2.348 2.323 2.327 2.332 2.335 2.337
% Water Absorbed by Volume 1.5 1.8 1.7 1.5 1.0 2.3
Theoretical Maximum Density, Gmm 2.528 2.528 2.528 2.528 2.528 2.528
% Voids in Total Mix (VTM) 71 8.1 7.9 7.8 7.6 7.5

% Compaction 92.9 91.9 92.1 92.2 92.4 92.5
Specimen Average Thickness (mm) 62.0

Performance Test Ideal RT Ideal CT
Date Sent 1/8/2020 1/8/2020
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 3.499

Ideal-RT Shear Strength (MPa) 1.057 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT RutDepth @ 5,000 passes (mm) 1.20 2.54

HWTRutDepth@ 10,000 passes(mm) 1.52 297

HWT RutDepth @ 20,000 passes (mm) 1.91 3.80

HWT Creep Slope 9.93E-06 1.658E-05

HWT Stripping Slope 9.92E-06 1.654E-05

Stripping Inflection Point (SIP) 20998 20993

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ag*? ) 4.95E-07 7.71E-07

Stripping Strain ('t )

Stripping Life (LCsr) - -

Corrected RD10,000 1.54 3.05

Corrected RD20,000 1.93 3.67

Terminal Rut Depth (mm) 1.97 3.90

Terminal Rut Depth (in) 0.08 0.15

Terminal Wheel Passes (Nmax) 20998 21000

Rutting Resistance Index (RRI) 19369 17776

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG64.2-4-3 RG64.2-4-4 RG64.2-4-9 RG64.2-4-10 RG64.2-4-11
Date Compacted

Mix Number 21 21 21 21 21

TT Mix Code RG6 RG6 RG6 RG6 RG6

Mix ID B2 B2 B2 B2 B2

Mix Type BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.2 4.2 4.2 4.2 4.2

Age Time

Dry Weight in Air, g (A)

2510.4

2509.9

Submerged Weight, g (B)

1459.5

1462.3

1449.5

1448.2

1447.6

SSD Weight, g (C)

2527.3

2531.2

2530.4

2525.4

2522.8

Bulk Specific Gravity, Gmb

2.351

2.348

2.323

2.327

2.332

% Water Absorbed by Volume

1.6

2.0

1.8

1.7

1.5

Theoretical Maximum Density, Gmm

2.528

2.528

2.528

2.528

2.528

% Voids in Total Mix (VTM)

7.0

71

8.1

7.9

7.8

% Compaction

93.0

92.9

91.9

92.1

92.2

Specimen Average Thickness (mm)

Performance Test

Ideal CT

Ideal CT

Date Sent

1/8/2020

1/8/2020

To Whom

Ingevity

Ingevity

ldeal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

#DIV/0!

#DIV/0!

#DIV/0!

HWT RutDepth @ 5,000 passes (mm)

HWTRutDepth@ 10,000 passes(mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr)

8442

8253

Ideal-CT Post-Peak Slope (S)

8.61

7.62

Ideal-CT G+/S

980

1082

Displacement (mm)

3.63

3.36

Ideal-CT - CT Index

24

24
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Pill Designation RG64.7-2-1 RG64.7-2-2 RG64.7-2-3 RG64.7-2-4 RG64.7-2-5 RG64.7-2-7
Date Compacted

Mix Number 22 22 22 22 22 22
TT Mix Code RG6 RG6 RG6 RG6 RG6 RG6
Mix ID B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.7 4.7 4.7 4.7 4.7 4.7
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2489.8 2487.7 2487.9 2493.3 2489.5 2489.9
Submerged Weight, g (B) 1439.6 1439.4 1433.1 1438.4 1439.3 1439.3
SSD Weight, g (C) 2506.6 2502.5 2501.3 2506.6 2506.8 2502.7
Bulk Specific Gravity, Gmb 2.333 2.340 2.329 2.334 2.332 2.341
% Water Absorbed by Volume 1.6 1.4 1.3 1.2 1.6 1.2
Theoretical Maximum Density, Gmm 2.510 2.510 2.510 2.510 2.510 2.510
% Voids in Total Mix (VTM) 7.0 6.8 7.2 7.0 7.1 6.7

% Compaction 93.0 93.2 92.8 93.0 92.9 93.3
Specimen Average Thickness (mm) 61.9 61.9
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 3.042 3.725
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.921 1.128
HWT Rut Depth @ 5,000 passes (mm) 3.31 2.20

HWT Rut Depth @ 10,000 passes (mm) 4.00 2.66

HWT Rut Depth @ 20,000 passes (mm) 5.10 3.22

HWT Creep Slope -1.223E-05 -4.401E-05

HWT Stripping Slope -1.229E-05 -4.406E-05

Stripping Inflection Point (SIP) 20991 20985

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ag*? ) 1.10E-06 6.79E-07

Stripping Strain ('t )

Stripping Life (LCst) - -

Corrected RD10,000 4.06 2.66

Corrected RD20,000 4.94 3.20

Terminal Rut Depth (mm) 5.22 3.26

Terminal Rut Depth (in) 0.21 0.13

Terminal Wheel Passes (Nmax) 21000 21000

Rutting Resistance Index (RRI) 16684 18305

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG64.7-2-8 RG64.7-2-9 RG64.7-2-10 RG64.7-2-11 RG64.7-2-12 RG64.7-4-2
Date Compacted

Mix Number 22 22 22 22 22 22
TT Mix Code RG6 RG6 RG6 RG6 RG6 RG6
Mix ID B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.7 4.7 4.7 4.7 4.7 4.7
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2493.2 2489.9
Submerged Weight, g (B) 1438.8 1441.5
SSD Weight, g (C) 2509.3 2509.4
Bulk Specific Gravity, Gmb 2.329 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.332
% Water Absorbed by Volume 1.5 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.8
Theoretical Maximum Density, Gmm 2.510 2.510 2.510 2.510 2.510 2.510
% Voids in Total Mix (VTM) 7.2 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 7.1

% Compaction 92.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 92.9
Specimen Average Thickness (mm) 62.1

Performance Test Ideal RT Ideal CT
Date Sent 1/8/2020 1/8/2020
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 2.908

Ideal-RT Shear Strength (MPa) 0.878 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8102
Ideal-CT Post-Peak Slope (S) 2.93
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Ideal-CT G¢/S 1564 2767
Displacement (mm) 3.83 5.46
Ideal-CT - CT Index 40 101
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Pill Designation RG64.7-4-3 RG64.7-4-4 RG64.7-4-5 RG64.7-4-6
Date Compacted

Mix Number 22 22 22 22

TT Mix Code RG6 RG6 RG6 RG6
Mix ID B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 4.7 4.7 4.7 4.7
Dry Weight in Air, g (A) 2487.3 2491.3

Submerged Weight, g (B) 1442.5 14448

SSD Weight, g (C) 2505.2 2510.7

Bulk Specific Gravity, Gmb 2.341 2.337 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.7 1.8 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.510 2.510 2.510 2.510
% Voids in Total Mix (VTM) 6.8 6.9 #DIV/0! #DIV/0!
% Compaction 93.2 93.1 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 8710 8940

Ideal-CT Post-Peak Slope (S) 3.55 3.44
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Ideal-CT Gi/S 2453 2595
Displacement (mm) 5.37 5.44
Ideal-CT - CT Index 88 94
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Pill Designation RG74.2-2-1 RG74.2-2-2 RG74.2-2-3 RG74.2-2-4 RG74.2-2-5 RG74.2-2-6 RG74.2-2-8 RG74.2-2-9
Date Compacted

Mix Number 21 21 21 21 21 21 21 21

TT Mix Code RG7 RG7 RG7 RG7 RG7 RG7 RG7 RG7
Mix ID B2 B2 B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Age Time 2 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2513.1 2526.2 2505.8 2534.8 2510.6 2509.8 2511 2500.8
Submerged Weight, g (B) 1463.2 1460.8 1449.7 1468.6 1467.5 1464.7 1466.7 1450.6
SSD Weight, g (C) 2528.7 2523.9 2518 2553.9 2528.4 2529.4 2528.8 2519.9
Bulk Specific Gravity, Gmb 2.359 2.376 2.346 2.336 2.366 2.357 2.364 2.339
% Water Absorbed by Volume 1.5 -0.2 1.1 1.8 1.7 1.8 1.7 1.8
Theoretical Maximum Density, Gmm 2.528 2.528 2.528 2.528 2.528 2.528 2.528 2.528
% Voids in Total Mix (VTM) 6.7 6.0 7.2 7.6 6.4 6.8 6.5 7.5

% Compaction 93.3 94.0 92.8 92.4 93.6 93.2 93.5 92.5
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0 62.0 62.0 62.0 62.0
Performance Test Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT Ideal RT
Date Sent 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020 1/8/2020

To Whom Cynthia Cynthia Cynthia Cynthia Cynthia Cynthia Cynthia

Ideal-RT Load (KN) 10.913 9.389 10.563 11.625 7.302 5.474 7.699 6.321
Ideal-RT Shear Strength (MPa) 3.298 2.837 3.192 3.513 2.207 1.654 2.327 1.910

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG74.2-2-10 RG74.2-2-11 RG74.2-2-14 RG74.2-2-13 RG74.2-2-15 RG74.2-2-12 RG74.2-2-16 RG74.2-4-1 RG74.2-4-2
Date Compacted

Mix Number 21 21 21 21 21 21 21 21 21

TT Mix Code RG7 RG7 RG7 RG7 RG7 RG7 RG7 RG7 RG7
Mix ID B2 B2 B2 B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Age Time 2 2 2 2 2 2 2 I S R S
Dry Weight in Air, g (A) 2500.5 2499.2 2493.0 2496.0 2499.1 2496.5 2496.6 2505.8 2509.2
Submerged Weight, g (B) 1452.6 1437.8 1441.5 1446.3 1451.5 1442.8 1446.9 1460.2 1459.6
SSD Weight, g (C) 2512.9 2507.7 2510.9 2511.4 2516.5 2510.2 2513.5 2526.9 2536.4
Bulk Specific Gravity, Gmb 2.358 2.336 2.331 2.343 2.347 2.339 2.341 2.349 2.330
% Water Absorbed by Volume 1.2 0.8 1.7 1.4 1.6 1.3 1.6 2.0 25
Theoretical Maximum Density, Gmm 2.528 2.528 2.528 2.528 2.528 2.528 2.528 2.528 2.528
% Voids in Total Mix (VTM) 6.7 7.6 7.8 7.3 7.2 7.5 7.4 7.1 7.8

% Compaction 93.3 92.4 92.2 92.7 92.8 92.5 92.6 92.9 92.2
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0 62.0
Performance Test Ideal RT Ideal RT Ideal RT HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 6.557 5.762 6.207 6.971 9.035
Ideal-RT Shear Strength (MPa) 1.982 1.741 1.876 #DIV/0! #DIV/0! 2.107 2.730
HWT Rut Depth @ 5,000 passes (mm) 1.74 2.28

HWT RutDepth @ 10,000 passes (mm) 1.97 2.64

HWT RutDepth @ 20,000 passes (mm) 2.27 3.04

HWT Creep Slope -3.32E-05 -1.46E-06

HWT Stripping Slope -3.32E-05 -1.48E-06

Stripping Inflection Point (SIP) 20994 20983

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (A€ ) 3.92E-07 5.34E-07

Stripping Strain (et )

Stripping Life (LCsr) - -

Corrected RD10,000 1.98 2.62

Corrected RD2o,000 2.30 3.05

Terminal Rut Depth (mm) 2.31 3.09

Terminal Rut Depth (in) 0.09 0.12

Terminal Wheel Passes (Nmax) 21000 21000

Rutting Resistance Index (RRI) 19090 18445

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG74.2-4-3 RG74.2-4-4 RG74.2-4-5
Date Compacted

Mix Number 21 21 21

TT Mix Code RG7 RG7 RG7

Mix ID B2 B2 B2

Mix Type BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone
Binder 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50
Asphalt Content 4.2 4.2 4.2

Age Time [ S N R R R—

Dry Weight in Air, g (A) 2509.8 2508.0

Submerged Weight, g (B) 1468.4 1474.5

SSD Weight, g (C) 2525.7 2532.6

Bulk Specific Gravity, Gmb 2.374 2.370 #DIV/0!
% Water Absorbed by Volume 1.5 2.325 #DIV/0!
Theoretical Maximum Density, Gmm 2.528 2.528 2.528
% Voids in Total Mix (VTM) 6.1 6.2 #DIV/0!
% Compaction 93.9 93.8 #DIV/0!
Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0!

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG74.2-4-6 RG74.2-4-11 RG74.2-4-12 RG74.2-4-13 RG74.2-4-14 RG74.2-4-15 RG74.2-4-16 RG74.2-4-17 RG74.2-4-18
Date Compacted

Mix Number 21 21 21 21 21 21 21 21 21

TT Mix Code RG7 RG7 RG7 RG7 RG7 RG7 RG7 RG7 RG7
Mix ID B2 B2 B2 B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Age Time

Dry Weight in Air, g (A) 2512.9 2514.4 2519.5 2519.2 2521.7 2520.0 2520.7 2520.3
Submerged Weight, g (B) 1449.2 1457.8 1459.3 1459.0 1455.0 1458.9 1459.8 1463.1
SSD Weight, g (C) 2525.3 2525.8 2531.7 2529.4 2531.9 2532.7 2533.4 2532.5
Bulk Specific Gravity, Gmb #DIV/0! 2.335 2.354 2.349 2.354 2.342 2.347 2.348 2.357
% Water Absorbed by Volume #DIV/0! 1.2 1.1 1.1 1.0 0.9 1.2 1.2 1.1
Theoretical Maximum Density, Gmm 2.528 2.528 2.528 2.528 2.528 2.528 2.528 2.528 2.528
% Voids in Total Mix (VTM) #DIV/0! 7.6 6.9 7.1 6.9 7.4 7.2 7.1 6.8

% Compaction #DIV/0! 92.4 93.1 92.9 93.1 92.6 92.8 92.9 93.2
Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD2o,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 5279 5852 6724 6590 6259 7065 6240 7420
Ideal-CT Post-Peak Slope (S) 13.638 22.266 18.082 18.724 12.662 30.039 12.932 21.787
Ideal-CT G¢/S 387.08 262.82 371.86 351.95 494.31 235.19 482.52 340.57
Displacement (mm) 2.95 3.15 3.04 2.97 3.03 3.34 3.08 3.43
Ideal-CT - CT Index 76 55 7.5 7.0 10.0 5.2 9.9 7.8
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Pill Designation RG74.7-2-2 RG74.7-2-1 RG74.7-2-3 RG74.7-2-4 RG74.7-2-5 RG74.7-2-7
Date Compacted

Mix Number 24 24 24 24 24 24
TT Mix Code RG7 RG7 RG7 RG7 RG7 RG7
Mix ID B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.7 4.7 4.7 4.7 4.7 4.7
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2506.8 2486.9 2470.4 2476.7 2477.5 24747
Submerged Weight, g (B) 1472 1441.5 1435.9 1439.9 1443.4 1428.3
SSD Weight, g (C) 2538.3 2501.6 2491.7 2499.6 2498.8 2499.3
Bulk Specific Gravity, Gmb 2.351 2.346 2.340 2.337 2.347 2.311
% Water Absorbed by Volume 3.0 1.4 2.0 2.2 2.0 23
Theoretical Maximum Density, Gmm 2.508 2.508 2.508 2.508 2.508 2.508
% Voids in Total Mix (VTM) 6.3 6.5 6.7 6.8 6.4 7.9

% Compaction 93.7 93.5 93.3 93.2 93.6 92.1
Specimen Average Thickness (mm) 62.0 62.0
Performance Test Ideal RT HWT HWT HWT HWT Ideal RT
Date Sent 1/7/2020 12/19/2019 12/19/2019 12/19/2019 12/19/2019 1/7/2020
To Whom Cynthia Ingevity Ingevity Ingevity Ingevity Cynthia
Ideal-RT Load (KN) 6.218 6.749
Ideal-RT Shear Strength (MPa) 1.879 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.040
HWT Rut Depth @ 5,000 passes (mm) 1.67 1.56

HWT Rut Depth @ 10,000 passes (mm) 1.99 1.91

HWT Rut Depth @ 20,000 passes (mm) 2.33 2.32

HWT Creep Slope -2.442E-05 2.559E-06

HWT Stripping Slope -2.444E-05 2.539E-06

Stripping Inflection Point (SIP) 20995 20989

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ag*? ) 4.42E-07 5.51E-07

Stripping Strain ('t )

Stripping Life (LCst) - -

Corrected RD10,000 1.99 1.89

Corrected RD20,000 2.34 2.32

Terminal Rut Depth (mm) 2.35 2.36

Terminal Rut Depth (in) 0.09 0.09

Terminal Wheel Passes (Nmax) 21000 21000

Rutting Resistance Index (RRI) 19057 19049

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation RG74.7-2-8 RG74.7-2-9 RG74.7-2-10 RG74.7-2-11 RG74.7-2-12 RG74.7-4-2
Date Compacted

Mix Number 24 24 24 24 24 24

TT Mix Code RG7 RG7 RG7 RG7 RG7 RG7
Mix ID B2 B2 B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.7 4.7 4.7 4.7 4.7 4.7
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2477 2450
Submerged Weight, g (B) 1413.8 14271
SSD Weight, g (C) 2499.7 2476
Bulk Specific Gravity, Gmb 2.281 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.336
% Water Absorbed by Volume 2.1 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 25
Theoretical Maximum Density, Gmm 2.508 2.508 2.508 2.508 2.508 2.508
% Voids in Total Mix (VTM) 9.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.9

% Compaction 91.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 93.1
Specimen Average Thickness (mm) 62.0

Performance Test Ideal RT Ideal CT
Date Sent 1/7/2020 12/19/2019
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 6.078

Ideal-RT Shear Strength (MPa) 1.837 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10958
Ideal-CT Post-Peak Slope (S) 6.68
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Ideal-CT G¢/S 2170 1641
Displacement (mm) 4.70 4.53
Ideal-CT - CT Index 68 50
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Pill Designation RG74.7-4-3 RG74.7-4-4 RG74.7-4-5 RG74.7-4-6
Date Compacted

Mix Number 24 24 24 24

TT Mix Code RG7 RG7 RG7 RG7
Mix ID B2 B2 B2 B2
Mix Type BM2 BM2 BM2 BM2
Producer Rogers Group Rogers Group Rogers Group Rogers Group
TDOT JMF# 19M0019 19M0019 19M0019 19M0019
Aggregate Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22
Additive Evotherm M1 Evotherm M1 Evotherm M1 Evotherm M1
Amount of Additive 0.50 0.50 0.50 0.50
Asphalt Content 4.7 4.7 4.7 4.7
Dry Weight in Air, g (A) 2472.9 2475

Submerged Weight, g (B) 14455 1443.2

SSD Weight, g (C) 2492 2498.6

Bulk Specific Gravity, Gmb 2.363 2.345 #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.8 2.2 #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.508 2.508 2.508 2.508
% Voids in Total Mix (VTM) 5.8 6.5 #DIV/0! #DIV/0!
% Compaction 94.2 93.5 #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 12/19/2019 12/19/2019

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 11126 10289

Ideal-CT Post-Peak Slope (S) 6.93 6.86
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Ideal-CT Gi/S 1606 1500
Displacement (mm) 417 4.20
Ideal-CT - CT Index 45 42
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Fil Designation

SC64821

SC648722

SC648723

SC64824

214

064525 064525 SCoiE2T SCo4525 064529 SCEa5 210 SCoA 5T 064542 SCo4543 064544 SCoA 54T SCea 548
I 1072972019 1072972019 1072572079 1072972079 1072972019 1072972019 1072972079 1072972079 1072972079 1072972079 17672019 17672019
Wi Number % % %5 % % % %5 %5 % % %5 %5 % % % %
TT W Code 50 50 505 505 50 50 505 505 50 50 505 50 50 50 50 505
Mix 1D B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3
Wi Type B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2
Producer ‘Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Constructior
TOOT JMFF 50152 50152 50152 50152 50152 150152 50152 50152 50152 190152 50152 aTe0152 50152 150152 50152 LD
Aggregaie Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel
der w2z w2z 22 w2z w2z w2z w2z w2z w2z w2z w2z w2z w2z w2z w2z w2z
dditive J P J lovaGrip. lovaGrip.
“Amount of Addive 050 050 050 050 050 050 050 050 050 050 050 050 050 050
Asphalt Content 48 48 48 48 48 48 48 48 48 48 48
Tge Time. z z z z 7 z z z z z
Dry Weight n AT, g (A) 24243 23931 24756 24752 24756 24712
ubmerged Weight, g (B) 368.3 3411 3708 13528 3554 3717
SSD Weight. g (C) 24311 24085 24309 24772 24280 24269
Buk o i 7 g 7 #DIVIOT #DIVIOT #DIVIOT #DIVIOT
ater ABS0DET By VoTuTE 23 e G T T T FOTT FOTT FOTT FOTT
AL AL R ol 78 60 73 Ti v #IVJo! #biv]o! #biv]o! #BIV)o! 65 66 65 60 78 65
on 25 95 50 %5 99 %3 AOIVIOT AOIVIOT AOIVIOT AOIVIOT 557 L) %7 30 %2 £
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0 62.0 62.0
Performance Test Tdeal RT Tdeal RT Tdeal RT Tdeal RT Tdeal RT Tdeal RT Tdeal CT Tdeal RT Tdeal RT Tdeal CT
Daie Sent 812020 772078 772078 772078 772078 7872020 812020 812020 812020 7872020 772078 7872020 812020 772078
o Whom Cynthia Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia Cynthia Cynthia Cynthia Ingevity Cynthia Cynthia Ingevity
Tdeal-RT Coad (KN} 6449 6.906 326 4398 07d 6.899 34
TgealRT G (VPa) T84 FOIVIOT FOIVIOT FOIVIOT FOIVIOT 2087 570 7320 7575 2085 AT FOVIOT FOVIOT FOVIOT AOVIOT FOIVIOT
HWT Rut Depth @ 5,000 passes (mm) 217 1.87
HWT Rut Depth @ 10,000 passes (mm) 256 223
HWT Rut Depth @ 20,000 passes (mm) 289 261
HWT Creep Slope 9.32E-05 -3.58E-05.
HWT Stripping Slof 932D SE-D!
Stipping flecton PonT (S1P) 20502 7
STipping Number (LCsn) >20002 >20002
Viscoplasiic Strain ncrement (3" Go7EDT 4BiE0T
Stripping Strain (€ )
Stipping Le (LCsr) = =
Corrected RD 10,000 2.52 2.21
Corected Dz 307 260
Terminal Rut Depth (mm) 290 261
Terminal Rut Depth (in) o 010
Torminal Wheel Passes (Nywr) 20002 20002
Rutting Resistance Index (RRI) 17718 17047
Tgeal-CT Fraciure Energy (5] B 5784
Ideal-CT Post-Peak Slope (S) 9.44 6.32
THeal ST Gy %7 7548
T T 335 397
Tdeal-CT - CT Index i 40




P Desgraton 5 537 SOE T z 5557 SR 7 5 555 SOE T CE 2T CETT Eay 55 ) SOEE CEETTE SR SOEE A Siikaa Eaal) SORE T CETT
Tz o727 Tz TOTZI72TS Tz o727 T TS T TS T TOrr2TS TOTOTOT TOrZTS TIET20TS T ez e TS Tz TR0 Tz
i Nomber 5 3 5 3 5 3 i 3 5 3 2 3 2 3 5 3 5 3 5 3 5 3
TV Code % b % % b b % bl % bl % b % % & el e e & el & el
WD BT B B BT BT B BT BT B BT BT B BT B BT BT B BT BT B BT
W Type B W B W B W B W B W B W B W B B B B B B B B
TOOT IR T T 7T T T 7T 7T T 7T T T 7T T T 7T T T 7T T TR0 7T TR0
e Craver Craver ravel Craver Craver ravel ravel Craver ravel Craver Craver ravel Craver Craver ravel Craver Craver ravel Craver Craver ravel Craver
Einder s s g s s e i s g s s i s s i s Gz G s o g s
e NovaGi NovaGip NovaGi NovaGip ¥ NovaGi NovaGip ¥ NovaGip NovaGip NovaGi NovaGip NovaGi NovaGip ¥ NovaGi No7aGip 9 NovaGi NovaGip 9 NovaGi No7aGip 9 NovaGi NovaGip o NovaGi NovaGip 9
050 2y g 050 050 2y 050 050 g 050 050 2y 050 050 g 050 050 50 050 050 g 050
g T z z z ks z z z - z -
Bry Wolght s Ar_ g (A] 24081 2828 23770 %740 2757 %748 e %718 23671 %727 25784 23771 23754 23752 23771 23735 23753 23726 23691 23708 23731 23695
erged Werght. g (8] T360.7 73785 55T T 556 3306 o5 T 79 7T Teei | weos | wmms | wwr | wao [ wis | s | s | e | a0 [ i [ w0 | s
SSD Wit g (€1 24241 2037 795 711 7355 Zoa 1 pag 73930 ] Twes | wwea | moaa | meiz | weri | mwmq | @wa | wwes | @wes | wwis | awei | awis | @m0
& 7 7 7 g T T o5 % T & T T T s T T T T % T T = T T g T
T AL} T 5 T 5 T AL T t 5 T T t T T T T T t T t T T T t T t T
55 70 by e hey BT 3 61 8 7 68 3 o1 i
T T wE Wy T 5 T T T T
w2 w0
Performance Test AT AT AT T AT RT TaEATRT TGEATRT TaEATRT TGEATRT AT TGEArCT AT
e l TS l TS 7 oz oz T T TS
To Vo Thgery Thgeviy Thgery Tigeviy e Ty e CyHE e ThgevRy Thgeviy Tgewy
TGEaFRT Toad (KR L 375 &l = 33T
TGEarRT TV oTV TV oTV TV TR o o7 T TOT TV oTVI TV TV TV oTV TV oTV TV oTV TV oTV
T 38
T R Dapt o g
T T T
T 37T ZITET
T S T T
TP TMecion PO (STPY ) 9
Tpping Nmber [Cou) 20002 20002
Viscoplast Stan hemen (] TEES TEET
Sipping Stan @)
Tpping e (CC5,T = =
7% 34
52 50
Tomminal Rut Dopth (mm) 643 iz
Terminal Rut Depth (n) 025 017
Termnal Vireel Passes (0] 20002 20002
Ruitng Resistance Indox (RRI) 539 6679
o o755 ) o7 o065
TGEAITT i W 558 T
T o 755 g2 75
7% 5 T T
TGEaFCT -CT aer ) 3 7 B
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Pill Designation SC74.8-2-1 SC74.8-2-2 SC74.8-2-3 SC74.8-2-4 SC74.8-2-5 SC74.8-2-7
Date Compacted 11/15/2019 11/15/2019 11/15/2019 11/15/2019 11/15/2019 11/15/2019
Mix Number 27 27 27 27 27 27
TT Mix Code SC7 SC7 SC7 SC7 SC7 SC7
Mix ID B3 B3 B3 B3 B3 B3
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction ion| Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 i NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.8 4.8 4.8 4.8 4.8 : 4.8
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2380.7 2374.8 2380.4 2383.8 2381.8 2380.8 2384.3
Submerged Weight, g (B) 1347.7 1343.4 1359.1 1346.5 1354.3 1361.4 1357.6
SSD Weight, g (C) 2400.7 2402.6 2410.1 2408.9 2419.2 2418.1 2418.8
Bulk Specific Gravity, Gmb 2.261 2.242 2.265 2.244 2.237 2.247
% Water Absorbed by Volume 1.9 2.6 2.8 24 3.5 3.3
Theoretical Maximum Density, Gmm 2.423 2.423 2.423 2.423 2.423 2.423
% Voids in Total Mix (VTM) 6.7 7.5 6.5 7.4 7.7 7.3

% Compaction 93.3 92.5 93.5 92.6 92.3 92.7
Specimen Average Thickness (mm) 61.6
Performance Test HWT HWT HWT HWT Ideal RT
Date Sent 11/22/2019 11/22/2019 11/22/2019 11/22/2019 12/1/2019 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity LU Cynthia
Ideal-RT Load (KN) 3.788
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.152
HWT Rut Depth @ 5,000 passes (mm) 2.99 2.41

HWT RutDepth@ 10,000 passes (mm) 3.60 2.80

HWT RutDepth @ 20,000 passes (mm) 4.23 3.31

HWT Creep Slope -2.58E-05 -7.51E-05

HWT Stripping Slope -2.59E-05 -7.51E-05

Stripping Inflection Point (SIP) 20998 20996

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (A€'P) 8.18E-07 5.97E-07

Stripping Strain (€" )

Stripping Life (LCsT) o o

Corrected RD10,000 3.58 2.82

Corrected RD20,000 4.24 3.30

Terminal Rut Depth (mm) 4.23 3.31

Terminal Rut Depth (in) 0.17 0.13

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 16671 17395

Ideal-CT Fracture Energy (G)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT G¢#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SC74.8-2-8 SC74.8-2-9 SC74.8-2-10 SC74.8-4-1 SC74.8-4-2 SC74.8-4-4
Date Compacted 11/15/2019 11/15/2019 11/15/2019 11/15/2019
Mix Number 27 27 27 27 27 27

TT Mix Code SC7 SC7 SC7 SC7 SC7 SC7
Mix ID B3 B3 B3 B3 B3 B3

Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.8 4.8 4.8 4.8 4.8 4.8
Age Time 2 2 2

Dry Weight in Air, g (A) 2384.5 2380.6 2384.7 2366.3 2384.9
Submerged Weight, g (B) 1368.8 1362.7 1351.9 1351.8 1364.4
SSD Weight, g (C) 2421.4 2415.5 2412.9 2399.9 2421.5
Bulk Specific Gravity, Gmb 2.265 #DIV/0! #DIV/0! 2.261 2.248 2.256

% Water Absorbed by Volume 3.5 #DIV/0! #DIV/0! 3.3 2.7 3.5
Theoretical Maximum Density, Gmm 2.423 2.423 2.423 2.423 2.423 2.423

% Voids in Total Mix (VTM) 6.5 #DIV/0! #DIV/0! 6.7 7.2 6.9

% Compaction 93.5 #DIV/0! #DIV/0! 93.3 92.8 93.1
Specimen Average Thickness (mm) 61.5

Performance Test Ideal RT Ideal CT Ideal CT Ideal CT
Date Sent 1/8/2020 11/22/2019 11/22/2019 11/22/2019
To Whom Cynthia Ingevity Ingevity Ingevity
Ideal-RT Load (KN) 4.364

Ideal-RT Shear Strength (MPa) 1.329 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth@ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (G) 8537 6562 8067
Ideal-CT Post-Peak Slope (S) 5.36 4.54 5.75
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Ideal-CT G¢/S 1593 1446 1768 1403
Displacement (mm) 4.04 3.43 4.81 3.88
Ideal-CT - CT Index 43 33 57 36
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Pill Designation SC74.8-4-5 SC74.8-4-6 SC74.8-4-7 SC74.8-4-8
Date Compacted

Mix Number 27 27 27 27

TT Mix Code SC7 SC7 SC7 SC7

Mix ID B3 B3 B3 B3

Mix Type BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel

Binder 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50

Asphalt Content 4.8 4.8 4.8 4.8

Age Time T R R S B S B S

Dry Weight in Air, g (A)

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.423 2.423 2.423 2.423
% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Compaction #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0!

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth@ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (€" )

Stripping Life (LCsrt)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (G)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT G¢#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SC75.3-2-1 SC75.3-2-2 SC75.3-2-3 SC75.3-2-4 SC75.3-2-5 C75.3-2- SC75.3-2-7
Date Compacted 11/15/2019 11/15/2019 11/15/2019 11/15/2019 11/15/2019 1/15/201 11/15/2019
Mix Number 28 28 28 28 28 28 28

TT Mix Code SC7 SC7 SC7 SC7 SC7 SC7 SC7
Mix ID B3 B3 B3 B3 B3 B3 B3
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction| Stanflard Construgition| Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 vaGrip NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.3 5.3 5.3 5.3 513 513 513
Age Time 2 2 2 2 2 2 2

Dry Weight in Air, g (A) 2386.8 2386.5 2360.7 2358.7 2360.0 2357.2 2360.9
Submerged Weight, g (B) 1359.1 1357.8 1337.0 1326.7 1339.2 1339.8 1348.3
SSD Weight, g (C) 24171 2409.5 2382.6 2382.2 2396.2 2387.5 2393.8
Bulk Specific Gravity, Gmb 2.256 2.269 2.258 2.235 2.233 2.258
% Water Absorbed by Volume 2.9 2.2 21 2.2 3.4 3.1
Theoretical Maximum Density, Gmm 2.406 2.406 2.406 2.406 2.406 2.406
% Voids in Total Mix (VTM) 6.2 5.7 6.2 7.1 7.2 6.1

% Compaction 93.8 94.3 93.8 92.9 92.8 93.9
Specimen Average Thickness (mm)

Performance Test HWT HWT

Date Sent 12/1/2019 12/1/2019 12/1/2019 12/1/2019
To Whom LU LU LU LU
Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
TotalRut Depth @ 5,000 passes (mm) 2.54

TotalRutDepth@ 10,000 passes (mm) 3.03

TotalRutDepth @20,000 passes (mm) 3.65

HWT Creep Slope -4.666E-05

HWT Stripping Slope -4.672E-05

Stripping Inflection Point (SIP) 20994

Stripping Number (LCsn) >20002

Viscoplastic Strain Increment (A€'P) 7.85E-07

Stripping Strain (€" )

Stripping Life (LCsT) o

Corrected RD10,000 3.05

Corrected RD20,000 3.68

Terminal Rut Depth (mm) 3.66

Terminal Rut Depth (in) 0.14

Terminal Wheel Passes (Nmax) 20002

Rutting Resistance Index (RRI) 17120

Ideal-CT Fracture Energy (G)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT G¢#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SC75.3-2-8 SC75.3-2-9 SC75.3-4-10 SC75.3-4-12 SC75.3-4-13 C75.3-4-1 SC75.3-4-17
Date Compacted 11/15/2019

Mix Number 28 28 28 28 28 28 28
TT Mix Code SC7 SC7 SC7 SC7 SC7 SC7 SC7
Mix ID B3 B3 B3 B3 B3 B3 B3
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction| Stanflard Construgition| Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 vaGrip NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.3 5.3 5.3 5.3 5.3 513 513
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2357.8 2358.1 2350.1 2346.1 2356.0 2354.0 2361.3
Submerged Weight, g (B) 1340.8 1327.6 1322.9 1312.9 1320.2 1311.3 1325.3
SSD Weight, g (C) 2387.1 2388.6 2382.4 2378.2 2386.2 2375.7 2393.5
Bulk Specific Gravity, Gmb 2.253 2.223 2.218 2.202 2.210 2.211
% Water Absorbed by Volume 2.8 2.9 3.0 3.0 2.8 3.0
Theoretical Maximum Density, Gmm 2.406 2.406 2.406 2.406 2.406 2.406
% Voids in Total Mix (VTM) 6.3 7.6 7.8 8.5 8.1 8.1
% Compaction 93.7 92.4 92.2 91.5 91.9 91.9
Specimen Average Thickness (mm) 62.0 62.0 62.0 62.0 62.0
Performance Test Ideal RT Ideal RT Ideal RT Ideal RT HWT
Date Sent 12/1/2019 1/8/2020 1/8/2020 1/8/2020 1/8/2020

To Whom LU Cynthia Cynthia Cynthia Cynthia

Ideal-RT Load (KN) 2.534 2.364 2.928 3.370

Ideal-RT Shear Strength (MPa) #DIV/0! 0.766 0.714 0.885 1.018

TotalRut Depth @ 5,000 passes (mm) 2.47
TotalRutDepth@ 10,000 passes (mm) 3.01
TotalRutDepth @20,000 passes (mm) 3.78

HWT Creep Slope 595E-05

HWT Stripping Slope 599E-05
Stripping Inflection Point (SIP) 20994

Stripping Number (LCsn) 20000
Viscoplastic Strain Increment (A€'P) .75E-07

Stripping Strain (€" )

Stripping Life (LCsT) o

Corrected RD10,000 3.08

Corrected RD20,000 3.69

Terminal Rut Depth (mm) 3.79

Terminal Rut Depth (in) 0.15

Terminal Wheel Passes (Nmax) 20002

Rutting Resistance Index (RRI) 17017

Ideal-CT Fracture Energy (G)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT G¢#/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation SC75.3-4-15 SC75.3-4-16 SC75.3-4-1 SC75.3-4-2 SC75.3-4-3 SC75.3-4-5
Date Compacted 11/15/2019 11/15/2019 11/15/2019

Mix Number 28 28 28 28 28 28
TT Mix Code SC7 SC7 SC7 SC7 SC7 SC7
Mix ID B3 B3 B3 B3 B3 B3
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 i NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.3 5.3 5.3 5.3 513 513
Age Time 2 2

Dry Weight in Air, g (A) 2359.7 2360.5 2388.4 2395.6 2388.8 2359.9 2361.8
Submerged Weight, g (B) 1315.2 1315.3 1359.9 1370.4 1370.6 1341.2 1329.6
SSD Weight, g (C) 2379.9 2391.0 2409.6 2421.8 2420.1 2398.3 2391.6
Bulk Specific Gravity, Gmb 2.216 2.194 2.275 2.278 2.276 2.224
% Water Absorbed by Volume 1.9 2.8 2.0 25 3.0 2.8
Theoretical Maximum Density, Gmm 2.406 2.406 2.406 2.406 2.406 2.406
% Voids in Total Mix (VTM) 7.9 8.8 5.4 5.3 5.4 7.6

% Compaction 92.1 91.2 94.6 94.7 94.6 92.4
Specimen Average Thickness (mm) 62.0 62.0

Performance Test Ideal RT Ideal RT Ideal CT
Date Sent 12/1/2019 12/1/2019 12/1/2019 1/8/2020
To Whom LU LU LU Ingevity
Ideal-RT Load (KN) 4.427 3.964

Ideal-RT Shear Strength (MPa) 1.338 1.198 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
TotalRut Depth @ 5,000 passes (mm)

TotalRutDepth@ 10,000 passes (mm)

TotalRutDepth @20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 7936
Ideal-CT Post-Peak Slope (S) 2.35
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Ideal-CT G¢/S 1756 3373
Displacement (mm) 3.87 5.46
Ideal-CT - CT Index 45 123
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Pill Designation SC75.3-4-6 SC75.3-4-7 SC75.3-4-8 SC75.3-4-9 SC75.3-4-10 SC75.3-4-12
Date Compacted

Mix Number 28 28 28 28 28 28
TT Mix Code SC7 SC7 SC7 SC7 SC7 SC7
Mix ID B3 B3 B3 B3 B3 B3
Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Standard Construction| Standard Construction| Standard Construction| Standard Construction| Standard Construction Standard Construction
TDOT JMF# 4190152 4190152 4190152 4190152 4190152 4190152
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975 NovaGrip 975
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.3 5.3 5.3 5.3 513 513
Age Time

Dry Weight in Air, g (A) 2360.1 2357.8 2357.8 2350.1 2346.1 2356.0
Submerged Weight, g (B) 1327.5 1325.7 1327.1 1322.9 1312.9 1320.2
SSD Weight, g (C) 2382.5 2388.5 2383.1 2382.4 2378.2 2386.2
Bulk Specific Gravity, Gmb 2.237 2.218 2.233 #DIV/0! 2.218 2.210
% Water Absorbed by Volume 21 2.9 24 #DIV/0! 3.0 2.8
Theoretical Maximum Density, Gmm 2.406 2.406 2.406 2.406 2.406 2.406
% Voids in Total Mix (VTM) 7.0 7.8 7.2 #DIV/0! 7.8 8.1
% Compaction 93.0 92.2 92.8 #DIV/0! 92.2 91.9
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/8/2020 1/8/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
TotalRut Depth @ 5,000 passes (mm)

TotalRutDepth@ 10,000 passes (mm)

TotalRutDepth @20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€'P)

Stripping Strain (€" )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (G) 8188 8417

Ideal-CT Post-Peak Slope (S) 2.45 3.37
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Ideal-CT G¢/S 3345 2497
Displacement (mm) 5.16 5.13
Ideal-CT - CT Index 115 85
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Pill Designation ST64.5-2-1 ST64.5-2-2 ST64.5-2-3 ST64.5-2-4 ST64.5-2-5 ST64.5-2-6 ST64.5-2 STR4 .5-2-8 ST64.5-2-9
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/202 2/10/2020
Mix Number 29 29 29 29 29 29 29 29
TT Mix Code ST6 ST6 ST6 ST6 ST6 ST6 ST6 ST6
Mix ID B4 B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers T rs Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378 119037 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 50| e 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Age Time 2 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2485.5 2482.8 2482.0 2483.9 2480.5 2483.6 2492.9

Submerged Weight, g (B) 1449.3 1441.3 1448.2 1442.9 1427.3 1451.4 1438.7

SSD Weight, g (C) 2502.7 2500.1 2501.9 2497.3 2493.4 2498.1 2502.5

Bulk Specific Gravity, Gmb 2.360 2.345 2.356 2.356 2.327 2.373 2.343 #DIV/0!
% Water Absorbed by Volume 1.6 1.6 1.9 1.3 1.2 1.4 0.9 #DIV/0!
Theoretical Maximum Density, Gmm 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500
% Voids in Total Mix (VTM) 5.6 6.2 5.8 5.8 6.9 5.1 6.3 #DIV/0!
% Compaction 94.4 93.8 94.2 94.2 93.1 94.9 93.7 #DIV/0!
Specimen Average Thickness (mm) 62.0 62.0

Performance Test HWT HWT HWT HWT Ideal-RT Ideal-RT

Date Sent 2/25/2020 2/25/2020 2/25/2020 2/25/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 4.059 4.472

Ideal-RT Shear Strength (MPa) 1.227 1.351

HWT Rut Depth @ 5,000 passes (mm) 3.06 3.26

HWT RutDepth @ 10,000 passes (mm) 3.76 3.81

HWT RutDepth @ 20,000 passes (mm) 6.30 4.60

HWT Creep Slope 8.994E-05 -5.144E-05

HWT Stripping Slope 5.278E-04 -5.151E-05

Stripping Inflection Point (SIP) 16193 20990

Stripping Number (LCsn) 0 >20002

Viscoplastic Strain Increment (A€ ) - 8.91E-07

Stripping Strain (et )

Stripping Life (LCst) 24167 -

Corrected RD10,000 3.82 3.82

Corrected RD2o,000 4.54 4.54

Terminal Rut Depth (mm) 6.32 4.60

Terminal Rut Depth (in) 0.25 0.18

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 15025 16380

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g 2488.8 2486.5 2486.2 2486.2 2483.8 2487.6

Mass of Dry, Sealed Specimen, g 2513 2510.5 2510.6 2510.6 2508 2511.9

Mass of Sealed Specimen Submergered, g 1402 1401 1403.1 1400.4 1393.6 1406.3

Final Mass Removed From Bag, g 2488.9 2486.8 2486.3 2486.3 2483.7 2487.6

Apparent Specific Gravity of Bag*** 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121
Bulk Specific Gravity 2.302 2.302 2.307 2.301 2.290 2.313 #DIV/0! #DIV/0!
Max Apparent Specific Gravity 25 25 25 25 25 25 25 25
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Air Voids, %

7.9

7.9

7.7

7.9

8.4

7.5

#DIV/0!

#DIV/0!

#DIV/0!

Density

92.1

92.1

92.3

92.1

91.6

92.5

#DIV/0!

#DIV/0!

#DIV/0!
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Pill Designation ST64.5-2-10 ST64.5-2-12 ST64.5-2-13 ST64.5-2-61 ST64.5-2-62 ST64.5-4-1 ST64.5-4 ST64.5-4-4
Date Compacted 2/10/2020 2/10/2020 2/10/2020 12/30/2020 12/30/2020 2/10/2020 2/10/202 2/10/2020
Mix Number 29 29 29 29 29 29 29
TT Mix Code ST6 ST6 ST6 ST6 ST6 ST6 ST6 ST6
Mix ID B4 B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 PaveBond Lite PaveBond Lite Morelife 5000 Morelife 50| e 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 24742 24725 b

Submerged Weight, g (B) 1425.0 1418.8 1447.0 1445.0 1443.7
SSD Weight, g (C) 2484.8 2484.6 2496.8 2504.2 2492.8
Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! 2.335 2.320 2.365 2.342 2.366
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! 1.0 1.1 1.3 22 1.0
Theoretical Maximum Density, Gmm 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500
% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! 6.6 7.2 5.4 6.3 5.3
% Compaction #DIV/0! #DIV/0! #DIV/0! 93.4 92.8 94.6 93.7 94.7
Specimen Average Thickness (mm) 62.0 62.0

Performance Test Ideal-RT Ideal-RT

Date Sent

To Whom

Ideal-RT Load (KN) 2.061 1.814

Ideal-RT Shear Strength (MPa) 0.623 0.548

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10647 9533 9217
Ideal-CT Post-Peak Slope (S) 2.20 2.15 212
Ideal-CT G¢/S 4840 4425 4342
Displacement (mm) 5.32 5.98 5.42
Ideal-CT - CT Index 172 176 157
Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag*** 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121
Bulk Specific Gravity #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Max Apparent Specific Gravity 25 25 25 25 25 25 25 25
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Air Voids, %

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Density

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!
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Pill Designation

ST64.5-4-5

ST64.5-4-6

ST64.5-4-7

ST64.5-4-8

ST64.5-4-9

ST64.5-4-10

Date Compacted

2/10/2020

2/10/2020

2/10/2020

2/10/2020

2/10/2020

2/10/2020

Mix Number

29

29

29

29

29

29

TT Mix Code

ST6

ST6

ST6

ST6

ST6

ST6

Mix ID

B4

B4

B4

B4

B4

B4

Mix Type

BM2

BM2

BM2

BM2

BM2

BM2

Producer

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

TDOT JMF#

1190378

1190378

1190378

1190378

1190378

1190378

Aggregate

Gravel

Gravel

Gravel

Gravel

Gravel

Gravel

Binder

64-22

64-22

64-22

64-22

64-22

64-22

Additive

Morelife 5000

Morelife 5000

Morelife 5000

Morelife 5000

Morelife 5000

Morelife 5000

Amount of Additive

0.50

0.50

0.50

0.50

0.50

0.50

Asphalt Content

4.5

Age Time

Dry Weight in Air, g (A)

4.5

4.5

4.5

4.5

4.5

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

% Water Absorbed by Volume

#DIV/0!

#DIV/0!

#DIV/0!

1.0

0.9

#DIV/0!

#DIV/0!

Theoretical Maximum Density, Gmm

2.500

2.500

2.500

2.500

2.500

2.500

2.500

% Voids in Total Mix (VTM)

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0

% Compaction

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

[deal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

0.8121

0.8121

0.8121

0.8121

0.8121

0.8121

0.8121

Bulk Specific Gravity

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Max Apparent Specific Gravity

2.5

2.5

2.5

2.5

2.5

2.5

2.5
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Air Voids, %

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

Density

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!
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Pill Designation ST65.0-2-1 ST65.0-2-2 ST65.0-2-3 ST65.0-2-4 ST65.0-2-5 ST65.0-2-6 ST65.0-2-9
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020
Mix Number 30 30 30 30 30 30 30
TT Mix Code ST6 ST6 ST6 ST6 ST6 ST6 ST6
Mix ID B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22 64-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2462.2 2466.6 2463.9 2463.5 2466.3 2462.3

Submerged Weight, g (B) 1418.3 1418.7 1434.0 1437.6 1410.6 1420.6

SSD Weight, g (C) 24724 2475.8 2478.4 2477.7 24775 2478.2

Bulk Specific Gravity, Gmb 2.336 2.333 2.359 2.369 2.312 2.328 #DIV/0!
% Water Absorbed by Volume 1.0 0.9 1.4 1.4 1.0 1.5 #DIV/0!
Theoretical Maximum Density, Gmm 2.482 2.482 2.482 2.482 2.482 2.482 2.482
% Voids in Total Mix (VTM) 5.9 6.0 4.9 4.6 6.9 6.2 #DIV/0!
% Compaction 94.1 94.0 95.1 95.4 93.1 93.8 #DIV/0!
Specimen Average Thickness (mm) 62.0 62.0

Performance Test HWT HWT HWT HWT Ideal-RT Ideal-RT

Date Sent 2/25/2020 2/25/2020 2/25/2020 2/25/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 3.740 4.063

Ideal-RT Shear Strength (MPa) 1.130 1.228

HWT Rut Depth @ 5,000 passes (mm) 3.34 5.91

HWT RutDepth @ 10,000 passes (mm) 3.99 7.66

HWT RutDepth @ 20,000 passes (mm) 5.29 13.15

HWT Creep Slope -5.621E-05 0.0002686

HWT Stripping Slope -5.63E-05 0.0002685

Stripping Inflection Point (SIP) 20993 20993

Stripping Number (LCsn) >20002 0

Viscoplastic Strain Increment (A€ ) 1.23E-06 -

Stripping Strain (et )

Stripping Life (LCst) - 31237

Corrected RD10,000 4.14 4.14

Corrected RD2o,000 5.11 5.11

Terminal Rut Depth (mm) 5.28 13.13

Terminal Rut Depth (in) 0.21 0.52

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 15844 9662

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g 2463.5 2467.6 2467 2465.5 2468.5 2465.4

Mass of Dry, Sealed Specimen, g 2487.6 2491.7 24917 2489.8 24925 2490

Mass of Sealed Specimen Submergered, g 1379.2 1379.3 1387 1389.1 1376.1 1379

Final Mass Removed From Bag, g 2463.5 2467.6 24671 2465.5 2468.4 2465.5

Apparent Specific Gravity of Bag*** 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121

Bulk Specific Gravity 2.284 2.279 2.296 2.303 2.271 2.281

Max Apparent Specific Gravity 2.482 2.482 2.482 2.482 2.482 2.482
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Air Voids, %

8.0

8.2

7.5

7.2

8.5

8.1

Density

92.0

91.8

92.5

92.8

91.5

91.9
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Pill Designation

S§T65.0-4-10

S§T65.0-4-12

S$T65.0-4-13

ST65.0-4-1

ST65.0-4-2

S$T65.0-4-3

ST65.0-4-6

Date Compacted

2/10/2020

2/10/2020

2/10/2020

2/10/2020

2/10/2020

2/10/2020

2/10/2020

Mix Number

30

30

30

30

30

30

30

TT Mix Code

ST6

ST6

ST6

ST6

ST6

ST6

ST6

Mix ID

B4

B4

B4

B4

B4

B4

B4

Mix Type

BM2

BM2

BM2

BM2

BM2

BM2

BM2

Producer

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

TDOT JMF#

1190378

1190378

1190378

1190378

1190378

1190378

Aggregate

Gravel

Gravel

Gravel

Gravel

Gravel

Gravel

Binder

64-22

64-22

64-22

64-22

64-22

64-22

Additive

Morelife 5000

Morelife 5000

Morelife 5000

Morelife 5000

Morelife 5000

Morelife 5000

Amount of Additive

0.50

0.50

0.50

0.50

0.50

0.50

Asphalt Content

5.0

5.0

5.0

5.0

Age Time

2

2

2

Dry Weight in Air, g (A)

5.0

5.0

Summers Taylor

1190378

Gravel

64-22

Morelife 5000

0.50

5.0

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb

#DIV/0!

#DIV/0!

#DIV/0!

% Water Absorbed by Volume

#DIV/0!

#DIV/0!

#DIV/0!

Theoretical Maximum Density, Gmm

2.482

2.482

2.482

% Voids in Total Mix (VTM)

#DIV/0!

#DIV/0!

#DIV/0!

% Compaction

#DIV/0!

#DIV/0!

#DIV/0!

Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

[deal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

10682

10596

11809

11099

Ideal-CT Post-Peak Slope (S)

2.49

1.56

1.51

3.41

Ideal-CT G¢/S

4282

6814

7825

3250

Displacement (mm)

5.86

7.25

7.18

6.26

Ideal-CT - CT Index

167

327

375

136

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

Bulk Specific Gravity

Max Apparent Specific Gravity
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/0!

/0!

2.482

/0!

/0!




Air Voids, %

Density
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Pill Designation ST65.0-4-7 ST65.0-4-8 ST65.0-4-9 ST65.0-4-10 ST65.0-4-11 ST65.0-4-12
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020
Mix Number 30 30 30 30 30 30

TT Mix Code ST6 ST6 ST6 ST6 ST6 ST6

Mix ID B4 B4 B4 B4 B4 B4

Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.0 5.0 5.0 5.0 5.0 5.0

Age Time S I, S I, S S A R R R

Dry Weight in Air, g (A)

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb 2.333 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Water Absorbed by Volume 0.9 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.482 2.482 2.482 2.482 2.482 2.482
% Voids in Total Mix (VTM) 6.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Compaction 94.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

[deal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

Bulk Specific Gravity

Max Apparent Specific Gravity
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Air Voids, %

Density
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Pill Designation ST74.5-2-1 ST74.5-2-2 ST74.5-2-3 ST74.5-2-4 ST74.5-2-5 ST74.5-2-6 ST74.5-2 .5-2-8 ST74.5-2-9
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/202 2/10/2020
Mix Number 31 31 31 31 31 31 31 31
TT Mix Code ST7 ST7 ST7 ST7 ST7 ST7 ST7 ST7
Mix ID B4 B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers T rs Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378 119037 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 50| e 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 4.5 4.5 4.5 4.5 4.5 4.5 4.5 d 4.5
Age Time 2 2 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2482.7 2511.9 2482.0 2484.6 2483.3 2482.7 2489.2 24947

Submerged Weight, g (B) 1441.8 1462.8 1438.6 14441 1455.2 1459.1 1466.4 1469.0

SSD Weight, g (C) 2496.8 2522.8 24943 2500.3 2506.6 2502.8 2503.8 2516.2

Bulk Specific Gravity, Gmb 2.353 2.370 2.351 2.352 2.362 2.379 2.399 #DIV/0!
% Water Absorbed by Volume 1.3 1.0 1.2 1.5 2.2 1.9 1.4 #DIV/0!
Theoretical Maximum Density, Gmm 25 25 25 25 25 25 25 25
% Voids in Total Mix (VTM) 5.9 5.2 6.0 5.9 5.5 4.9 4.0 #DIV/0!
% Compaction 94.1 94.8 94.0 94.1 94.5 95.1 96.0 #DIV/0!
Specimen Average Thickness (mm) 62.0

Performance Test HWT HWT HWT HWT Ideal-RT

Date Sent 2/25/2020 2/25/2020 2/25/2020 2/25/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 5.165

Ideal-RT Shear Strength (MPa) 1.561

HWT Rut Depth @ 5,000 passes (mm) 1.65 1.39

HWT RutDepth @ 10,000 passes (mm) 2.01 1.60

HWT RutDepth @ 20,000 passes (mm) 2.52 1.83

HWT Creep Slope -1.273E-05 -1.902E-05

HWT Stripping Slope -1.276E-05 -1.904E-05

Stripping Inflection Point (SIP) 20993 20996

Stripping Number (LCsn) 0 >20002

Viscoplastic Strain Increment (A€ ) - 3.86E-07

Stripping Strain (et )

Stripping Life (LCst) 249798 -

Corrected RD10,000 1.58 1.58

Corrected RD2o,000 1.89 1.89

Terminal Rut Depth (mm) 2.51 1.83

Terminal Rut Depth (in) 0.10 0.07

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 18025 18561

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g 2485.4 2513.1 2483.3 2487.3 2488.5 2485.8

Mass of Dry, Sealed Specimen, g 2509.9 2537.7 2507.7 2511.7 2515.4 2513

Mass of Sealed Specimen Submergered, g 1402.6 1408.3 1399.1 1345 1400.4 1407.4

Final Mass Removed From Bag, g 2485.7 2513.3 2483.6 2487.5 2488.1 2485.7

Apparent Specific Gravity of Bag*** 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121

Bulk Specific Gravity 2.307 2.286 2.302 2.188 2.301 2.319

Max Apparent Specific Gravity 25 25 25 25 25 25
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Air Voids, %

7.7

8.6

7.9

125

8.0

7.2

Density

92.3

91.4

92.1

87.5

92.0

92.8
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Pill Designation

ST74.5-2-10

ST74.5-2-12

ST74.5-2-13

ST74.5-2-71

ST74.5-2-72

ST74.5-4-1

ST74.5-4-4

Date Compacted

2/10/2020

2/10/2020

2/10/2020

12/30/2020

12/30/2020

2/10/2020

2/10/2020

Mix Number

31

31

31

31

31

31

31

TT Mix Code

ST7

ST7

ST7

ST7

ST7

ST7

ST7

Mix ID

B4

B4

B4

B4

B4

B4

B4

Mix Type

BM2

BM2

BM2

BM2

BM2

BM2

BM2

Producer

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

Summers Taylor

TDOT JMF#

1190378

1190378

1190378

1190378

1190378

1190378

Aggregate

Gravel

Gravel

Gravel

Gravel

Gravel

Gravel

Binder

76-22

76-22

76-22

76-22

76-22

76-22

Additive

Morelife 5000

Morelife 5000

Morelife 5000

PaveBond Lite

PaveBond Lite

Morelife 5000

Amount of Additive

0.50

0.50

0.50

0.50

0.50

0.50

Asphalt Content

4.5

4.5

4.5

4.5

4.5

4.5

Age Time

2

2

2

2

2

Dry Weight in Air, g (A)

2473.4

2474.3

Summers Taylor

1190378

Gravel

76-22

Morelife 5000

0.50

4.5

Submerged Weight, g (B)

1438.8

1440.8

1439.0

1452.7

1461.8

1462.3

SSD Weight, g (C)

2485.0

2493.0

2499.1

2521.9

Bulk Specific Gravity, Gmb

#DIV/0!

#DIV/0!

#DIV/0!

2.364

2.352

2.342

2.327

% Water Absorbed by Volume

#DIV/0!

#DIV/0!

#DIV/0!

1.1

1.8

Theoretical Maximum Density, Gmm

2.5

2.5

2.5

2.5

2.5

2.5

2.5

% Voids in Total Mix (VTM)

#DIV/0!

#DIV/0!

#DIV/0!

5.4

5.9

6.3

6.9

% Compaction

#DIV/0!

#DIV/0!

#DIV/0!

94.6

94.1

93.7

93.1

Specimen Average Thickness (mm)

62.0

62.0

Performance Test

Ideal-RT

Ideal-RT

Date Sent

To Whom

[deal-RT Load (KN)

3.005

2.967

Ideal-RT Shear Strength (MPa)

0.908

0.897

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

13666

10817

Ideal-CT Post-Peak Slope (S)

4.45

6.05

Ideal-CT G¢/S

3072

1787

Displacement (mm)

5.18

4.93

Ideal-CT - CT Index

106

59

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

Bulk Specific Gravity

Max Apparent Specific Gravity
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2496.8

2508.6

2.373

2.5

5.1

94.9

10034

2.75

3655

4.91

120




Air Voids, %

Density
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Pill Designation ST74.5-4-5 ST74.5-4-6 ST74.5-4-7 ST74.5-4-8 ST74.5-4-9 ST74.5-4-10 ST74.5-4-
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/202
Mix Number 31 31 31 31 31 31

TT Mix Code ST7 ST7 ST7 ST7 ST7 ST7 ST7
Mix ID B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2

Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor

TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378

Aggregate Gravel Gravel Gravel Gravel Gravel Gravel

Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50

Asphalt Content 4.5 4.5 4.5 4.5 4.5 4.5

Age Time

Dry Weight in Air, g (A)

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 25 25 25 25 25 25 25

% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0
% Compaction #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

[deal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

Bulk Specific Gravity

Max Apparent Specific Gravity
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Air Voids, %

Density
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Pill Designation ST75.0-2-1 ST75.0-2-2 ST75.0-2-3 ST75.0-2-4 ST75.0-2-5 ST75.0-2-6 ST75.0-2-9
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020
Mix Number 32 32 32 32 32 32 32
TT Mix Code ST7 ST7 ST7 ST7 ST7 ST7 ST7
Mix ID B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5 5 5 5 5 5 5
Age Time 2 2 2 2 2 2 2
Dry Weight in Air, g (A) 2466.5 2464.8 2462.5 2464.7 2462.9 2463.2

Submerged Weight, g (B) 1432.2 1433.6 1431.6 1424.7 1442.0 1436.0

SSD Weight, g (C) 2482.9 2483.2 2476.5 2474.8 2480.6 2477.9

Bulk Specific Gravity, Gmb 2.347 2.348 2.357 2.347 2.371 2.364 #DIV/0!
% Water Absorbed by Volume 1.6 1.8 1.3 1.0 1.7 1.4 #DIV/0!
Theoretical Maximum Density, Gmm 2.482 2.482 2.482 2.482 2.482 2.482 2.482
% Voids in Total Mix (VTM) 5.4 5.4 5.0 5.4 4.5 4.7 #DIV/0!
% Compaction 94.6 94.6 95.0 94.6 95.5 95.3 #DIV/0!
Specimen Average Thickness (mm) 62.0 62.0

Performance Test HWT HWT HWT HWT Ideal-RT Ideal-RT

Date Sent 2/25/2020 2/25/2020 2/25/2020 2/25/2020

To Whom Ingevity Ingevity Ingevity Ingevity

Ideal-RT Load (KN) 6.119 5.542

Ideal-RT Shear Strength (MPa) 1.849 1.675

HWT Rut Depth @ 5,000 passes (mm) 3.26 1.85

HWT RutDepth @ 10,000 passes (mm) 412 2.16

HWT RutDepth @ 20,000 passes (mm) 5.23 2.65

HWT Creep Slope -7.890E-07 -2.676E-05

HWT Stripping Slope -8.414E-07 -2.680E-05

Stripping Inflection Point (SIP) 20994 20996

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (A€ ) 1.34E-06 5.05E-07

Stripping Strain (et )

Stripping Life (LCsr) - -

Corrected RD10,000 4.14 2.20

Corrected RD2o,000 5.19 2.60

Terminal Rut Depth (mm) 5.23 2.64

Terminal Rut Depth (in) 0.21 0.10

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 15883 17923

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g 2467.9 2467.1 2463.5 2464.9 2463.6 2465.1

Mass of Dry, Sealed Specimen, g 24943 2493.4 24911 24914 2491.2 24915

Mass of Sealed Specimen Submergered, g 1388.1 1386.8 1387.1 13721 1389.8 1388.8

Final Mass Removed From Bag, g 2468.2 2467.2 2463.8 2465.8 2463.8 2465.8

Apparent Specific Gravity of Bag*** 0.8121 0.8121 0.8121 0.8121 0.8121 0.8121

Bulk Specific Gravity 2.298 2.296 2.302 2.266 2.308 2.302

Max Apparent Specific Gravity 2.482 2.482 2.482 2.482 2.482 2.482

248




Air Voids, %

7.4

7.5

7.3

8.7

7.0

7.3

Density

92.6

92.5

927

91.3

93.0

92.7
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Pill Designation ST75.0-4-10 ST75.0-4-12 ST75.0-4-13 ST75.0-4-1 ST75.0-4-2 ST75.0-4-3 ST75.0-4 ST75.0-4-6
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020
Mix Number 32 32 32 32 32 32 32
TT Mix Code ST7 ST7 ST7 ST7 ST7 ST7 ST7 ST7
Mix ID B4 B4 B4 B4 B4 B4 B4 B4
Mix Type BM2 BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22 76-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5 5 5 5
Age Time 2 2 2

Dry Weight in Air, g (A) 24935 2463.7 2465.4

Submerged Weight, g (B) 1459.8 1448.3 1448.0

SSD Weight, g (C) 2502.4 2482.0 24822

Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! 2.392 2.383 2.384 #DIV/0! /0! #DIV/0!
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! 0.9 1.8 1.6 #DIV/0! /0! #DIV/0!
Theoretical Maximum Density, Gmm 2.482 2.482 2.482 2.482 2.482 2.482 2.482 2.482 2.482
% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! 3.6 4.0 4.0 #DIV/O' /0! #DIV/0!
% Compaction #DIV/0! #DIV/0! #DIV/0! 96.4 96.0 96.0 #DIV/0! /0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 14359 13272 14627

Ideal-CT Post-Peak Slope (S) 3.02 2.65 2.29

Ideal-CT G¢/S 4761 5016 6389

Displacement (mm) 6.74 7.26 7.20

Ideal-CT - CT Index 214 243 307

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

Bulk Specific Gravity

Max Apparent Specific Gravity
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Air Voids, %

Density
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Pill Designation ST75.0-4-7 ST75.0-4-8 ST75.0-4-9 ST75.0-4-10 ST75.0-4-11 ST75.0-4-12
Date Compacted 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020 2/10/2020
Mix Number 32 32 32 32 32 32

TT Mix Code ST7 ST7 ST7 ST7 ST7 ST7

Mix ID B4 B4 B4 B4 B4 B4

Mix Type BM2 BM2 BM2 BM2 BM2 BM2
Producer Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor Summers Taylor
TDOT JMF# 1190378 1190378 1190378 1190378 1190378 1190378
Aggregate Gravel Gravel Gravel Gravel Gravel Gravel
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000 Morelife 5000
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5 5 5 5 5 5

Age Time [ S . S N S R S A SO B N

Dry Weight in Air, g (A)

Submerged Weight, g (B)

SSD Weight, g (C)

Bulk Specific Gravity, Gmb #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Water Absorbed by Volume #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.482 2.482 2.482 2.482 2.482 2.482
% Voids in Total Mix (VTM) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Compaction #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Specimen Average Thickness (mm)

Performance Test

Date Sent

To Whom

[deal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

HWT Rut Depth @ 5,000 passes (mm)

HWT RutDepth @ 10,000 passes (mm)

HWT RutDepth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (A€ )

Stripping Strain (et )

Stripping Life (LCsr)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gy)

Ideal-CT Post-Peak Slope (S)

Ideal-CT G¢/S

Displacement (mm)

Ideal-CT - CT Index

Initial Dry Mass, g

Mass of Dry, Sealed Specimen, g

Mass of Sealed Specimen Submergered, g

Final Mass Removed From Bag, g

Apparent Specific Gravity of Bag***

Bulk Specific Gravity

Max Apparent Specific Gravity
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Air Voids, %

Density
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Pill Designation VH65.7-2-1 VH65.7-2-2 VH65.7-2-3 VH65.7-2-4 VH65.7-2-5 VH65.7-2-7
Date Compacted

Mix Number 35 35 35 35 35 35
TT Mix Code VH6 VH6 VH6 VH6 VH6 VH6
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2386.8 23941 2398.2 2399.6 2398.6 2396.5
Submerged Weight, g (B) 1322.4 1333.1 1335.5 1335.5 1335.8 1334.5
SSD Weight, g (C) 2405.5 2407.8 24141 24121 2411.6 2410.2
Bulk Specific Gravity, Gmb 2.204 2.228 2.223 2.229 2.230 2.228
% Water Absorbed by Volume 1.7 1.3 1.5 1.2 1.2 1.3
Theoretical Maximum Density, Gmm 2.405 2.405 2.405 2.405 2.405 2.405
% Voids in Total Mix (VTM) 8.4 7.4 7.5 7.3 7.3 7.4
% Compaction 91.6 92.6 92.5 92.7 92.7 92.6
Specimen Average Thickness (mm) 61.8 61.8
Performance Test Ideal RT HWT HWT HWT HWT Ideal RT
Date Sent 1/8/2020 1/6/2020 1/6/2020 1/6/2020 1/6/2020 1/8/2020
To Whom Cynthia Ingevity Ingevity Ingevity Ingevity Cynthia
Ideal-RT Load (KN) 1.087 1.246
Ideal-RT Shear Strength (MPa) 0.329 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.378
HWT Rut Depth @ 5,000 passes (mm) 4.72 4.1

HWT Rut Depth @ 10,000 passes (mm) 7.76 5.73

HWT Rut Depth @ 20,000 passes (mm) 32.00 23.29

HWT Creep Slope 0.0003535 0.0002175

HWT Stripping Slope 0.002408 0.002899

Stripping Inflection Point (SIP) 10611 14341

Stripping Number (LCsn) 3238 3238

Viscoplastic Strain Increment (Ag*? ) 6.07E-06 5.71E-06

Stripping Strain ('t )

Stripping Life (LCst) 11413 15430

Corrected RD10,000 5.60 5.12

Corrected RD20,000 6.81 6.28

Terminal Rut Depth (mm) 20.01 20.01

Terminal Rut Depth (in) 0.79 0.79

Terminal Wheel Passes (Nmax) 15022 18868

Rutting Resistance Index (RRI) 3188 4004

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation VH65.7-2-8 VH65.7-2-9 VH65.7-2-10 VH65.7-2-11 VH65.7-2-12 VH65.7-4-2
Date Compacted

Mix Number 35 35 35 35 35 35
TT Mix Code VH6 VH6 VH6 VH6 VH6 VH6
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2395.8 2393.6
Submerged Weight, g (B) 1333.7 1324.8
SSD Weight, g (C) 2409.1 2406.4
Bulk Specific Gravity, Gmb 2.228 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.213
% Water Absorbed by Volume 1.2 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.2
Theoretical Maximum Density, Gmm 2.405 2.405 2.405 2.405 2.405 2.405
% Voids in Total Mix (VTM) 7.4 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 8.0
% Compaction 92.6 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 92.0
Specimen Average Thickness (mm) 61.7

Performance Test Ideal RT Ideal CT
Date Sent 1/8/2020 1/6/2020
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 1.322

Ideal-RT Shear Strength (MPa) 0.401 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 7761
Ideal-CT Post-Peak Slope (S) 2.08
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Ideal-CT G¢/S 3382 3729
Displacement (mm) 5.59 6.00
Ideal-CT - CT Index 126 149
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Pill Designation VH65.7-4-3 VH65.7-4-4 VH65.7-4-5 VH65.7-4-6 VH65.7-4-7
Date Compacted

Mix Number 35 35 35 35 35

TT Mix Code VH6 VH6 VH6 VH6 VH6
Mix ID D5 D5 D5 D5 D5

Mix Type D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7
Age Time

Dry Weight in Air, g (A)

2400.3

2400

Submerged Weight, g (B)

1338.1

1339.3

SSD Weight, g (C)

2412.2

2412.8

Bulk Specific Gravity, Gmb

2.235

2.236

#DIV/0!

#DIV/0!

#DIV/0!

% Water Absorbed by Volume

1.1

1.2

#DIV/0!

#DIV/0!

#DIV/0!

Theoretical Maximum Density, Gmm

2.405

2.405

2.405

2.405

2.405

2.405

% Voids in Total Mix (VTM)

7.1

7.0

#DIV/0!

#DIV/0!

#DIV/0!

% Compaction

92.9

93.0

#DIV/0!

#DIV/0!

#DIV/0!

Specimen Average Thickness (mm)

Performance Test

Ideal CT

Ideal CT

Date Sent

1/6/2020

1/6/2020

To Whom

Ingevity

Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD2o,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr)

9099

9392

Ideal-CT Post-Peak Slope (S)

2.31

2.04
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Ideal-CT G¢/S 3933 4608
Displacement (mm) 6.04 6.14
Ideal-CT - CT Index 158 189
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Pill Designation VH66.2-2-1 VH66.2-2-2 VH66.2-2-3 VH66.2-2-4 VH66.2-2-5 VH66.2-2-7
Date Compacted

Mix Number 36 36 36 36 36 36
TT Mix Code VH6 VH6 VH6 VH6 VH6 VH6
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2377.8 2380.4 2375.2 2377.3 2380 2378.7
Submerged Weight, g (B) 1320.8 1325.4 1314.7 1322.1 1322.3 1321.2
SSD Weight, g (C) 2392.4 2393.4 2388.5 2394.5 2391 2391.8
Bulk Specific Gravity, Gmb 2.219 2.229 2.212 2.217 2.227 2.222
% Water Absorbed by Volume 1.4 1.2 1.2 1.6 1.0 1.2
Theoretical Maximum Density, Gmm 2.387 2.387 2.387 2.387 2.387 2.387
% Voids in Total Mix (VTM) 7.0 6.6 7.3 7.1 6.7 6.9
% Compaction 93.0 93.4 92.7 92.9 93.3 93.1
Specimen Average Thickness (mm) 61.6 61.7
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/6/2020 1/6/2020 1/6/2020 1/6/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 1.435 1.765
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.437 0.536
HWT Rut Depth @ 5,000 passes (mm) 5.93 4.38

HWT Rut Depth @ 10,000 passes (mm) 11.36 6.31

HWT Rut Depth @ 20,000 passes (mm) 42.47 32.09

HWT Creep Slope 0.0004705 0.0002553

HWT Stripping Slope 0.003089 0.003147

Stripping Inflection Point (SIP) 9699 13379

Stripping Number (LCsn) 2895 2895

Viscoplastic Strain Increment (Ag*? ) 8.56E-06 6.16E-06

Stripping Strain ('t )

Stripping Life (LCst) 9986 12893

Corrected RD10,000 7.01 5.25

Corrected RD20,000 8.62 6.38

Terminal Rut Depth (mm) 20.04 20.04

Terminal Rut Depth (in) 0.79 0.79

Terminal Wheel Passes (Nmax) 12738 16170

Rutting Resistance Index (RRI) 2688 3412

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation VH66.2-2-8 VH66.2-2-9 VH66.2-2-10 VH66.2-2-11 VH66.2-2-12 VH66.2-4-2
Date Compacted

Mix Number 36 36 36 36 36 36
TT Mix Code VH6 VH6 VH6 VH6 VH6 VH6
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22 64-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2 6.2
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2381.1 2374.3
Submerged Weight, g (B) 1327.2 1317.4
SSD Weight, g (C) 2399.3 2389
Bulk Specific Gravity, Gmb 2.221 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.216
% Water Absorbed by Volume 1.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 14
Theoretical Maximum Density, Gmm 2.387 2.387 2.387 2.387 2.387 2.387
% Voids in Total Mix (VTM) 7.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 7.2
% Compaction 93.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 92.8
Specimen Average Thickness (mm) 61.9

Performance Test Ideal RT Ideal CT
Date Sent 1/8/2020 1/6/2020
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 2.159

Ideal-RT Shear Strength (MPa) 0.654 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 10269
Ideal-CT Post-Peak Slope (S) 1.47
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Ideal-CT G¢/S 4603 7008
Displacement (mm) 6.99 7.35
Ideal-CT - CT Index 214 343
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Pill Designation VH66.2-4-3 VH66.2-4-4 VH66.2-4-5 VH66.2-4-6 VH66.2-4-7
Date Compacted

Mix Number 36 36 36 36 36

TT Mix Code VH6 VH6 VH6 VH6 VH6
Mix ID D5 D5 D5 D5 D5

Mix Type D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone
Binder 64-22 64-22 64-22 64-22 64-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 6.2 6.2 6.2 6.2
Age Time

Dry Weight in Air, g (A)

2376.5

2376.3

Submerged Weight, g (B)

1319.6

1320.9

SSD Weight, g (C)

2391.8

2391.4

Bulk Specific Gravity, Gmb

2.216

2.220

#DIV/0!

#DIV/0!

#DIV/0!

% Water Absorbed by Volume

1.4

1.4

#DIV/0!

#DIV/0!

#DIV/0!

Theoretical Maximum Density, Gmm

2.387

2.387

2.387

2.387

2.387

% Voids in Total Mix (VTM)

7.1

7.0

#DIV/0!

#DIV/0!

#DIV/0!

% Compaction

92.9

93.0

#DIV/0!

#DIV/0!

#DIV/0!

Specimen Average Thickness (mm)

Performance Test

Ideal CT

Ideal CT

Date Sent

1/6/2020

1/6/2020

To Whom

Ingevity

Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD2o,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr)

9115

8460

Ideal-CT Post-Peak Slope (S)

1.80

1.67
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Ideal-CT G¢/S 5073 5053
Displacement (mm) 6.67 6.68
Ideal-CT - CT Index 226 225
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Pill Designation VH75.7-2-1 VH75.7-2-2 VH75.7-2-3 VH75.7-2-4 VH75.7-2-5 VH75.7-2-7
Date Compacted

Mix Number 37 37 37 37 37 37
TT Mix Code VH7 VH7 VH7 VH7 VH7 VH7
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2397.5 2400.1 2399.5 2398.1 2400 2398.6
Submerged Weight, g (B) 1343.9 1343.8 1344.9 1345.6 1345 1348
SSD Weight, g (C) 2411.7 2416.1 2414.5 24151 2416 2412.8
Bulk Specific Gravity, Gmb 2.245 2.238 2.243 2.242 2.241 2.253
% Water Absorbed by Volume 1.3 1.5 1.4 1.6 1.5 1.3
Theoretical Maximum Density, Gmm 2.405 2.405 2.405 2.405 2.405 2.405
% Voids in Total Mix (VTM) 6.6 6.9 6.7 6.8 6.8 6.3
% Compaction 93.4 93.1 93.3 93.2 93.2 93.7
Specimen Average Thickness (mm) 62.0 61.7
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/6/2020 1/6/2020 1/6/2020 1/6/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 4.182 4.41
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.264 1.339
HWT Rut Depth @ 5,000 passes (mm) 213 2.48

HWT Rut Depth @ 10,000 passes (mm) 2.47 3.04

HWT Rut Depth @ 20,000 passes (mm) 2.90 3.98

HWT Creep Slope -3.62E-05 -7.27E-06

HWT Stripping Slope -3.62E-05 -7.32E-06

Stripping Inflection Point (SIP) 20992 20985

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ag*? ) 5.78E-07 9.12E-07

Stripping Strain ('t )

Stripping Life (LCst) - -

Corrected RD10,000 249 3.13

Corrected RD20,000 2.95 3.85

Terminal Rut Depth (mm) 2.91 3.99

Terminal Rut Depth (in) 0.11 0.16

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 17710 16860

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation VH75.7-2-8 VH75.7-2-9 VH75.7-2-10 VH75.7-2-11 VH75.7-2-12 VH75.7-4-2
Date Compacted

Mix Number 37 37 37 37 37 37
TT Mix Code VH7 VH7 VH7 VH7 VH7 VH7
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7 5.7
Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2396.8 2401.1
Submerged Weight, g (B) 1345.1 1350.8
SSD Weight, g (C) 2413 2420.4
Bulk Specific Gravity, Gmb 2.244 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.245
% Water Absorbed by Volume 1.5 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.8
Theoretical Maximum Density, Gmm 2.405 2.405 2.405 2.405 2.405 2.405
% Voids in Total Mix (VTM) 6.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.7
% Compaction 93.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 93.3
Specimen Average Thickness (mm) 61.8

Performance Test Ideal RT Ideal CT
Date Sent 1/8/2020 1/6/2020
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 4.04

Ideal-RT Shear Strength (MPa) 1.226 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 11402
Ideal-CT Post-Peak Slope (S) 3.24

268




Ideal-CT G¢/S 3412 3520
Displacement (mm) 6.06 5.77
Ideal-CT - CT Index 138 135
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Pill Designation VH75.7-4-3 VH75.7-4-4 VH75.7-4-5 VH75.7-4-6 VH75.7-4-7
Date Compacted

Mix Number 37 37 37 37 37

TT Mix Code VH7 VH7 VH7 VH7 VH7
Mix ID D5 D5 D5 D5 D5

Mix Type D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50
Asphalt Content 5.7 5.7 5.7 5.7 5.7
Age Time

Dry Weight in Air, g (A)

2398

2399.5

Submerged Weight, g (B)

1347.2

1344.6

SSD Weight, g (C)

2413.9

24143

Bulk Specific Gravity, Gmb

2.248

2.243

#DIV/0!

#DIV/0!

#DIV/0!

% Water Absorbed by Volume

1.5

1.4

#DIV/0!

#DIV/0!

#DIV/0!

Theoretical Maximum Density, Gmm

2.405

2.405

2.405

2.405

2.405

2.405

% Voids in Total Mix (VTM)

6.5

6.7

#DIV/0!

#DIV/0!

#DIV/0!

% Compaction

93.5

93.3

#DIV/0!

#DIV/0!

#DIV/0!

Specimen Average Thickness (mm)

Performance Test

Ideal CT

Ideal CT

Date Sent

1/6/2020

1/6/2020

To Whom

Ingevity

Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa)

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD2o,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr)

12320

10612

Ideal-CT Post-Peak Slope (S)

3.13

3.23

270




Ideal-CT G¢/S 3941 3290
Displacement (mm) 6.78 6.04
Ideal-CT - CT Index 178 132
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Pill Designation VH76.2-2-1 VH76.2-2-2 VH76.2-2-3 VH76.2-2-4 VH76.2-2-5 VH76.2-2-7
Date Compacted

Mix Number 38 38 38 38 38 38
TT Mix Code VH7 VH7 VH7 VH7 VH7 VH7
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 6.2 4.3 4.3 4.3 4.3 4.3
Age Time 2 2 2 2 2 2
Dry Weight in Air, g (A) 2377.2 2376.6 2375.9 2379.2 2379.9 2378.2
Submerged Weight, g (B) 1322.8 1319.9 1320.6 1321.7 1322.1 1322.7
SSD Weight, g (C) 2393.1 2392.9 2388.6 2392.2 2393.6 2391.4
Bulk Specific Gravity, Gmb 2.221 2.215 2.225 2.223 2.221 2.225
% Water Absorbed by Volume 1.5 1.5 1.2 1.2 1.3 1.2
Theoretical Maximum Density, Gmm 2.387 2.387 2.387 2.387 2.387 2.387
% Voids in Total Mix (VTM) 7.0 7.2 6.8 6.9 7.0 6.8
% Compaction 93.0 92.8 93.2 93.1 93.0 93.2
Specimen Average Thickness (mm) 61.9 61.8
Performance Test HWT HWT HWT HWT Ideal RT Ideal RT
Date Sent 1/6/2020 1/6/2020 1/6/2020 1/6/2020 1/8/2020 1/8/2020
To Whom Ingevity Ingevity Ingevity Ingevity Cynthia Cynthia
Ideal-RT Load (KN) 2.698 2.827
Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.816 0.857
HWT Rut Depth @ 5,000 passes (mm) 3.29 2.71

HWT Rut Depth @ 10,000 passes (mm) 3.88 3.23

HWT Rut Depth @ 20,000 passes (mm) 4.67 4.22

HWT Creep Slope -4.91E-05 2.28E-05

HWT Stripping Slope -4,92E-05 2.27E-05

Stripping Inflection Point (SIP) 20992 20993

Stripping Number (LCsn) >20002 >20002

Viscoplastic Strain Increment (Ag*? ) 9.36E-07 8.36E-07

Stripping Strain ('t )

Stripping Life (LCst) - -

Corrected RD10,000 3.9 3.33

Corrected RD20,000 4.65 3.99

Terminal Rut Depth (mm) 4.67 4.21

Terminal Rut Depth (in) 0.18 0.17

Terminal Wheel Passes (Nmax) 20002 20002

Rutting Resistance Index (RRI) 16324 16687

Ideal-CT Fracture Energy (Gr)

Ideal-CT Post-Peak Slope (S)
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Ideal-CT Gi/S

Displacement (mm)

Ideal-CT - CT Index
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Pill Designation VH76.2-2-8 VH76.2-2-9 VH76.2-2-10 VH76.2-2-11 VH76.2-2-12 VH76.2-4-2
Date Compacted

Mix Number 38 38 38 38 38 38
TT Mix Code VH7 VH7 VH7 VH7 VH7 VH7
Mix ID D5 D5 D5 D5 D5 D5
Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content 43

Age Time 2 2 2 2 2

Dry Weight in Air, g (A) 2377.6 2378.3
Submerged Weight, g (B) 1325.2 1331
SSD Weight, g (C) 2391.7 2394
Bulk Specific Gravity, Gmb 2.229 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.237
% Water Absorbed by Volume 1.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.5
Theoretical Maximum Density, Gmm 2.387 2.387 2.387 2.387 2.387 2.387
% Voids in Total Mix (VTM) 6.6 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 6.3
% Compaction 93.4 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 93.7
Specimen Average Thickness (mm) 61.7

Performance Test Ideal RT Ideal CT
Date Sent 1/8/2020 1/6/2020
To Whom Cynthia Ingevity
Ideal-RT Load (KN) 2.439

Ideal-RT Shear Strength (MPa) 0.741 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ag*? )

Stripping Strain ('t )

Stripping Life (LCst)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 12505
Ideal-CT Post-Peak Slope (S) 2.52
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Ideal-CT G¢/S 6632 4966
Displacement (mm) 7.73 717
Ideal-CT - CT Index 342 237
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Pill Designation VH76.2-4-3 VH76.2-4-4 VH76.2-4-5 VH76.2-4-6 VH76.2-4-7 VH76.2-4-8
Date Compacted

Mix Number 38 38 38 38 38 38

TT Mix Code VH7 VH7 VH7 VH7 VH7 VH7
Mix ID D5 D5 D5 D5 D5 D5

Mix Type D D D D D D
Producer Vulcan Vulcan Vulcan Vulcan Vulcan Vulcan
TDOT JMF# 3190208 3190208 3190208 3190208 3190208 3190208
Aggregate Limestone Limestone Limestone Limestone Limestone Limestone
Binder 76-22 76-22 76-22 76-22 76-22 76-22
Additive Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25 Evotherm P25
Amount of Additive 0.50 0.50 0.50 0.50 0.50 0.50
Asphalt Content

Dry Weight in Air, g (A) 2376.8 2379.2

Submerged Weight, g (B) 1328 1333.9

SSD Weight, g (C) 2395.3 2397.5

Bulk Specific Gravity, Gmb 2.227 2.237 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Water Absorbed by Volume 1.7 1.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Theoretical Maximum Density, Gmm 2.387 2.387 2.387 2.387 2.387 2.387
% Voids in Total Mix (VTM) 6.7 6.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
% Compaction 93.3 93.7 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Specimen Average Thickness (mm)

Performance Test Ideal CT Ideal CT

Date Sent 1/6/2020 1/6/2020

To Whom Ingevity Ingevity

Ideal-RT Load (KN)

Ideal-RT Shear Strength (MPa) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
HWT Rut Depth @ 5,000 passes (mm)

HWT Rut Depth @ 10,000 passes (mm)

HWT Rut Depth @ 20,000 passes (mm)

HWT Creep Slope

HWT Stripping Slope

Stripping Inflection Point (SIP)

Stripping Number (LCsn)

Viscoplastic Strain Increment (Ae*? )

Stripping Strain ("t )

Stripping Life (LCsT)

Corrected RD10,000

Corrected RD20,000

Terminal Rut Depth (mm)

Terminal Rut Depth (in)

Terminal Wheel Passes (Nmax)

Rutting Resistance Index (RRI)

Ideal-CT Fracture Energy (Gr) 13842 13292

Ideal-CT Post-Peak Slope (S) 2.07 2.05

Ideal-CT G¢/S 6675 6495

Displacement (mm) 8.03 7.00

Ideal-CT - CT Index 357 303
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