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Abstract

The National Center for Asphalt Technology has constructed a 1.7-mile oval Test
Track. The Test Tréck contains 46 test sections.l It is located near Auburn Alabama. The
purpose of the Test Track is to évaluat'e the rutting susceptibility of Hot Mix Asphalt
pavements. The goal of the Test Track is to evaluate the performance of the various
mixes in the laborator& and under field conditions. The laborafory data will be compared
to the field data to establish a pavement performance model. The model can then be used
to predict pavement performance. This innovation can help save taxpayer dollars in

future paving operations.

Ten different agencies are participating in this first round of testing. One of the
agencies, the Tennessee Department of Transportation, funded a University of Tennessee

Graduate Research Assistant to be on-site during the construction of the test sections.

The Test Track was constructed over a two-year period. The subsequent traffic
applied to the track will be equivalent to approximately 20 years of traffic on a normal
interstate pavement. The- accelerated scﬁedule will help to answer pertinent design
questions in a shorter time and under controlled conditions. The objective of this
document is to summarize the construction of the Test Track and present some of the
innovative t'echnélogy used during construction. The Test Track is an internationally
+ known project and the fesults of the testing are expected to be very useful to future

paving operations.
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)An evaluation of innovative techﬁology was performed during the construction of
the Test Track. They include a tmck-sampling device, a belt sampling device, release
agents, infrared ‘technology, and new density measuring devices. The density-measuring
device was _evaiuated for the purposes of this paper. Itisa Pavement Quality Indicator.

It was evaluated for its ability to estimate roadway density. The Pavement Quality

Indicator performed similar to a traditional nuclear gauge.

iv



Table of Contents

1.0 INtroduction. . ....iuuiiiiiie e e 1
LT HISEOTY . .oeetiee e e 2
1.2 Backgrouqd .......................................................................... 3

1.2.1  General INfOrmation..............coovovevveroeeeoeeeeo 3
1.2.2 Particip.ating Organizations..........ccceeviivrinininiiniiinnnnn.. 5
1.2.3  Construction and Operating Cost..............coceuvvivnennenennnnnn. 5
1.2.4 Design Methods and Materials...............ccoeuveneneenveennn..n, 7
1.2.5 Pavément SECtIONS. .. euvniiiiiieeiriiee e 7
1.2.6 Test Sectio;} SUMMATY. ..., 9

2.0 COonSIIUCHION. ... ivuiiie et 12
2.1 General Information............c.veuiueieiiiiiie e 12
2.2 Clearing and Grubbing.............oceuviuiininniin e, 12
23 Earthwork......o.oooniii 13
2.4 Plant Installation............oovuiuiiiniiiie e 14
2.5 Improved Subgrade and Aggregate Base Course........... e, 16
2.6 Bituminous-Coated Aggregate Base Course.................. [PTPPIORTRP 17
2.7 37.5 mm Superpave™ Base COUISE.............couiemieneeeeaenenaseneennnn. 19
2.8 Surface and Binder C(j)urse.. .............................................. ....... 20
2.9 Trial Mixes and Mix Adjustments.............ccouveeeneueeaneeinaannnnnnn, 24
2.10 Laboratory Testing of HMA............ccoiiiiiiii e 24
2.11 In Place Density Testing..........ccoviuviniiiiieieei e, 26



4.2 Follow-Up Testing of Aggregate Properties.............ovevvvuevnienennnen. 36

4.3 Instrumenftation .................................. SO e 38

4.4 Pavemenf Performance MONItoring..............cueuueeeeeuseseeseeeneaann, 39

4.5 Performance Modeling................ e e ......... 41

5.0 Innovafive Sampling and Testing Devices............. ‘. et e, 43
5.1 New HMA Sampling Device.............. e 43
5.2 Aggregate Belt Sampling Device‘.; ............................................... 45
5.3 Release Aglents ....... e, s et 47

5.4 Infrared Thennal Imaging.......cccoeviiiiniininn.. et 48

5.5 Pavement Quality Indicator............coovviuiniiiiniei e, 50

5.5.1 Testing Procedure........ R P 51

5.5.2 Initial Observations... .A ............................................... 54

553 Regression Analysis...................co, 54
5.5.4 Hypothesis Testing Analysis.........c..ccovvvirniineirniniennnn..n. 59

5.5.5 Absolute Difference Between Measurements.................... 61

5.5.6 Conclusions..........l. ............................................... 62

6.0 Conclusion and Summary............. e, : ...64
References...........coeeviiiiiiian... e e 67
APPENAICES. ...ttt e 75

vi




Appendix A. Summary of Final Section Properties....... e 76

Appendix B. Calculated Offsets for Density Gauges....................... 136
Appendix C. Uncorrected Density Measurements for the PQI and Nuclear
GaUZES. ..t 139

Appendix D. Corrected Density Measurements for the PQI and Nuclear
GAUEES. .. e e 155

Appendix E. TDOT Job Mix Formulas................cccoevivuiieeinan.n, 171
176

vii



' List Of Tables

C: Table 1 Materlals and Des1gn Method for Phase 1 Test Sectlons...‘. e 11

| ‘, Table 2 Summary of F 1na1 Plant Settlngs for TDOT Mixes........ .......... 33 .-
Table 3. Average In-Place Densmes for TDOT Test Sectlons. s . ............ 33
~ Table 4. Comparlson of Offsets for Each Density Gauge.... » ceees . .' ............. 54
" -Table S. Hypothesrs Test for Uncorrected Dens1ty Measurements. e, ....60 »
| ~Table 6 Hypothe51s Test for Corrected Densny Measurements. e, S | .,..60
| Table 7 Statistics of Absolute leference in Uncorrected Measured Data....... ;'...61 |
: Table 8. Statlstlcs of Absolute’ leference in Corrected Measured Data... e 62
Table 9. Calculated Offsets for Densny Gauges..‘. : ..... ..137

. Table 10. Core Densmes PQI Uncorrected Measured Densities, and Nuclear Gauge
Uncorrected Measured Dens1t1es. s N 140

Table 11. Core Dens1t1es PQI Corrected Measured Dens1t1es and Nuclear Gauge
. Corrected Measured Densmes ....... e, S S 156

viii -



Lnis‘t. o'l'Flgures o

Flgure 1. Aerral view of the NCAT Pavement Test Track ................................. 4
Fi 1gure 2. Typlcal Pavement Sectlon for the NCAT Pavement Test Track..:............ 8
| Flgure 3. Phase 1 Test Sectron Layout at the NCAT Pavement Test Track ..... ‘. . .9
| Figure 4. NCAT Pavement Test Track Site before Clearmg and Grubbmg, June ,
1998 ..... R AU NI RTINS e e 1'3“ :
F1gure 5. NCAT Pavement Test Track Slte after Clearlng and Grubbmg, October |
| 1998..........7 ....... RTINS e ettt 14
' ' Fi igure 6. Embankment Placement Along the North Tangent January, 1999. eiee 15 _‘
o Flgure 7 Astec Industrles Inc M 400 Double Drum HMA Plant....; ..... 16

o ) Flgure 8 Photo After Placement of 12 Inches of Improved Subgrade June 1999 17

‘Flgurel 9. Photo After Placement of 12 Inches of Mlneral Aggregate Base Course

September 1999............0.c.... 0 e s e [T 18 -
JF igure 10 Placement of 5 Inches of Bituminous Coated Aggregate Base Course ‘ '_ _
» December 1999...\.§..‘..:..‘.;....x ...... et s 19 g
| F igure 11 Full Pavement Sectlon up Through the 15 1nches of 37 5 mm Superpave
: T BaseCourse January,2000.....".'..:.3...., ...... SLCTIRRR 21 E
| ."F1gure 12, Pavmg Operation of a Typlcal Test Sectlon 22 L
Figure 13. Typ1ca1 Cross. Sectron of a Tcst Sectlon Subd1v1ded in Sub- lots......... 24 | (I
' Frgure 14. Breakdown of Testmg Increments for Each Test Sectlon. .'._ e 227
| Frgure 15 Placement of TDOT Test Sectron S4 Surface er July 2000. .. e 30 »
»‘ Flgure 16 Compactlon of TDOT Test Sectlon S4 Surface Mix, July 2000. 31

‘~ _Figure 17. Tractor-Tra11er Comblnatlon NCAT Pavemeént Test Track, September

, 2000 ..... s ;“.“.”.q.“.”.nznc, ............................ [ 350 ¢

Flgure 18. Tractor-Trallers Used at the NCAT Pavement Test Track September -

2000 e 35

ix .00



Figure 19. RaodWare ARAN® Road Profiler..............coooiiiiiiiiiiiiniiininnns 41

Figure 20. Pavement Technology, Inc. (PTI) Robotic Truck Sampling Device

(RTSD).ceviiiiiiiiiiiiieeeen, e e 45

Figure 21. Clean Sweep Belt Sampling Device............cccvuiiniininiiniiiiiieeennne. 46
Figure 22. Inframetrics Thermal Images from TDOT Test Section S4 (A. ) S4 4118

Surface Mix and (B.) S4 307S Binder MiX.........c.cocviiiniiieninnnnnnnna, 49

Figure 23. TransTech PQI Impedance Density Gauge..............coovuvvieninininnnnnn. 52

Figure 24. Linear Regression Analysis Comparing Uncorrected PQI Measurements
and Core Densities. ......coeoiuiriiiiiiiiiiiieeeeee e 56

Figure 25. Linear Regression Analysis Comparing Uncorrected Nuclear Gauge
Measurements and Core Densities..............ooocoviiiiiiiiiii 56

Figure 26. Linear Regression Analysis Comparing Corrected PQI Measurements and
COre DEenSIties. ... veneieiiieiit e 57

Figure 27. Linear Regression Analysis'Comparing Corrected Nuclear Gauge
Measurements Core Densities........o.ouiveiiiriiiiieiiiiiniii e 57

Flgure 28. Linear Regression Analysis Comparmg Corrected PQI Measurements to
Nuclear Gauge Corrected Measurements...............coevvinieinininenennne. 58

Figure 29. Linear Regression Analysis comparing Uncorrected PQI Measurements to
Nuclear Gauge Uncorrected Measurements. ..............ceeevininenrnennnn.. 58




1.0 INTRODUCTION

In a continued effort to eyaluate the performance of Hot Mix Asphalt (HMA),
the Tennessee Department of Transportation (TDOT) contracted with the National
Center for Asphalt Technolo‘gy (NCAT) and the University of Tennessee (UTK) to
conduct full-scale accelerated testing of HMA at the NCAT Pavement Test Track.
This research is conducted under TDOT project number (TNSPR) RES1135 contract

number CUT181.

The NCAT Pavement Test Track is an accelerated testing facility designed for
the evaluation of rutting susceptibility of HMA-mixes. As part of this Phase I study,
TDOT funded the on-site presence of a UT Graduate Research Assistant during the
construction of the Test Track. Other members of the research team, including

TDOT representatives, visited the Test Track periodically during construction.

The objective of this document is three-fold. First is the documéntation of
construction activities at the NCAT Pavement Test Track. Second is an explanation
of the testing and monitoring program following construction. The third is to
summarize the innovative technology evaluated during the construction of the Test
Track. The innovative technology suf.nmarized in this document include 1) Robotic
Truck Samplihg Device, é) Aggreéate 'Bélt Samplér, 3) Release Agents, 4) Infrared
: Thermal Imaging, and 5) Performance Quality'Indicatc;r (PQI). Included in the ﬁnai

portion of this document is an evaluation of the PQI.



1.1 History

According to the Federal Highway ‘_Administrations (FHWA) Highways
Statistics of 1990 there are approximately 2.2 million miles of paved roads in the U.S.
'Approximately 94% of thesé roads are surfaced with asphalt. Ray Brown,lDirector of
NCAT, estirﬁates that inéreasing the life of a pavemeﬁt by 1% (30 to 60 days) will
result in a savings of $2,Q00,000 per year for each state Department of Transportation
~ (DOT) (Brown 1998). The increase seems slight but fhe resulting savings are
tremendbus. The past twq statements éhow thelillnp:ortz'ince of extending the life of
asphalt roadways that will in turn lower th;e overall cost of rhaintaining the nations

infrastructure.

‘ In the Unitéd States, the first asphalt road was constructed in 1870 in Newark,
New J e;sgy. The first Hot Mi); Asphalt (HMA) was placed in Washington D.C. in
1876. It was placed on Pennsyivania Avenue,‘ it covered 54,000 square yards (Huang,
© 1993). This eérly HMA ro'aci surface lasted approximatély 11 yéars without major
distress. The Pennsylvania Avenue project showed the inherent value of paved road
surfaces aﬁd promoted efforts to improve the technology and performance of asphalt
. mixtures (Gillespie, 1992). Logan Waller Page was a pioneer ’in developing better
performing asphalt. Page was director of the Road Materials Laboratory at the
Lawrence Sqientiﬁc School of Harvard University. In 1‘8‘93 Page eﬂrolled in the
French Laboratory of Bridges and Roads. Upon his return, he introduced the French _

| testing methods to the roadwork performed in the United States (Gillespie 1992).



Since these first humble steps in asphalt construction, testing of the materials has

evolved into full-scale paizemerit test tracks, such as the Test Track.

The most publicized test track was constructed and managed by the American
Association of State Highway Officials (AASHO). The AASHO Road Test was a
large experiment that took place from the 1950’s into the early 1960°s. The testing |
included both asphalt and concrete pavements. Six tracks were constructed to test a
variety of pavement problems. The total cost of the AASHO Road Test was
approximately $27 million in 1961 dollars (Highway Research Board Special Report
61A, 1961). Many other test tracks have been constructed over the years. They
include the Bates Road Test, The Malad Road Test, The WASHO Road Test,

MNRoad, and, most recently, WesTrack (Gillispie, 1992). Testing programs are still
being used nearly 100 years later and this brings us to the development of the latest

accelerated full-scale test track, the NCAT Pavement Test Track.

1.2 Background

1.2.1 General Information

In October of 1998, construction began on the NCAT Pavement Test Track.
The Test Track is managed by NCAT; this includes all construction, performance
testing, and analysis of data. The objective of the Test Track is to evaluate the rutting
susceptibility of HMA mixes in an accelerated period of time. The original intent of
the Test Track was to perform testing of the new SUPERPAVE™ design system to

verify its performance. It subsequently charged to include many different design
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methods. The ultimate goal is to extend the life of the pavement and produce a cost-

effective product.

The NCAT Pavement Test Track is located near Auburn, Alabama. It is
located on a 309-acre parcel of land owned by Auburn University. An aerial
photograph of the facility is shown in Figure 1. The 1.7-mile oval Test Track
contains 46 test sections. The sections vary in length, with 44 approximately 200
feet long and two approximately 100-feet long. The test sections located on the two
tangents consist of two 12-feet wide lanes with 4-feet wide shoulders on each side.
The sections located on the curves expand to a width of approximately 16-feet in the

middle of the curves and taper back to 12-feet to connect with the tangents. The

Figure 1. Aerial View of the NCAT Pavement Test Track
4



1 outside lane was desrgned to be the test lane this is where the test trafﬁc is apphed '
The inside lane was designed for marntenance of trafﬁc and samplrng purposes,

verification, and ﬁne-tunmg of the HMA durmg construction.

. 1.2.2 Participating Organizatibns
| "The orgamzatlons/agenmes that are partlcrpatlng in this first phase of testing '
1nclude nme DOTs and the Federal Hrghway Administration (FHWA) The state -

| -:' | agencres 1nclude TDOT the Alabama Department of Transportat1on (ALDOT) the: | -
Florlda Department of Transportatlon (F DOT) The Georgra Department of |

, ~Transportat10n (GDOT), the Ind1ana Department of Transportat1on (INDOT) the

Mississippi Department of Transportatron (MDOT) the North Carolma Department o

of. Transportat1on (N CDOT) the Oklahoma Department of Transportatlon (ODOT) |

and the South Carolina Department of Transportatron (SCDOT)

. 123 Construction and Dperating Co:s‘t -

| : The total cost to construct the facility was initially estimated at }$7.‘5 million.
This cost included $1.4 million _for_ the 4700 square foot labbratory and the 23100,: o

- square foot maintenance facility,‘$2 3'mi—llion for the construction of the Test Track: '

through the 1mproved sub- grade and $3.8 million for the pavmg of the bltumlnous '

‘ coated aggregate base courses and HMA surface ¢ courses (Brown 1998) The state of

Alabama funded the majonty of the constructlon cost Thxs mcluded the laboratory

kand maintenance facility and the constructlon of the track'up through the structural

bu1ld-up



The project ran into cost overruns. The original design called for a common
mix to be placed on the curves. The cost to construct the'cuwé;s, wash to be‘shared by
all the sponsors. ALDOT decided before nconstruétiovn to make use of the curves for
evaluation of Alabama mixes. This added additioﬁal cost to the proj eét. The cost to
construct the curves was shared by the sponsors but ALDOT provided the additional
funds for the extra twenty test sections. Another factor affecting the cost of the
project was a significant increase in the cost in petrdleum prodlicts during the
construction period. The actual cost of the project was approximately $8.4 million,

approximately $1 million over budget (Powell, 2001).

The particibating agencies fupds paid for the operation >and maintenance
budget with a porﬁon allocated for construction. The cost to each participant, such as
TDOT, was $495,000 for two test sections. This included the colst of construction and
evaluation of the performance of selected mixes on the two test sections. As
previously mentioned this included a portion of the cost to construct the sections
located in the curves. Each participating agency was responsible for supplying the
materials that were placed on their ;espective test sections. This additional cost to
some agenciés was over $100,00.0. The funds paid by each agency forﬁ the cost of
operation, maintenance, and analysis were put into a pooled-fund study, which is in
conjunction with the FHWA, projéct number SP&R-03 (085). The final cost,
including construction, operation and maintenanqe for two years, is estimated at $10

million (Deyo, 2000).



1.2.4 Design Methods and Materials

~  Four different design methods were implemented at the Test Track. This first
phase of testing on the Te’st Trackincluded 59 different designs of HMA. Among
these were three Open Graded Friction‘ Courses (OGFC), eight Stone Matrix Asphalt

(SMA) mixes, one Hveem designed mix, and 47 Superpave designed mixes.

Four different types of Asphalt Cement (AC) were used in the 59 mix designs.

Ergon, Inc. supplied three different AC products, a PG67-22‘unm0diﬁed, a PG76-22
modified with Styrene-Butadiene (SBR), and a PG76-22 moidiﬁed with Styrene-.
-Butadierre-Styrene (SBS). Koch Materials Company supplied a PG70-28 SBS AC
that was used exclusivel};. for the ODOT test sections. Sixty-nine different aggregate
products were used to construct the{46 test sections. It should be noted that the
respective material producers. denated 100% of these aggregates, a list of which can

be found on the website www.pavetrack.com.

1.2.5 Pavement Sections »
The typical pavement section includes ‘12 inches of improved subgrade, 6

inches of mineral aggregate base, 5 inches of bituminous coated aggregate base, 15
inches of SuperpaveTM base, and 4 inches of experimental surface and binder mix. A
typical sectiorr is illustrated in F igure 2. The pavement structure, excluding' the top 4
inches of experimental surface and binder mix, was designed to accommodate

- approximately 157 million Equivalent Single A)rle Lead (ESALS), which was . -
calculated using the 1993 American Association of State Hig}iway and Trenspertation
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Officials (AASHTO) design ghide. "The actual traffic applied'to the Test Track will -

be approximately 6% of the deéign capacity, or 10 million ESALs over a two-year

proposed loading period. This intéhded'ovler-designA is to prevent full depth structural

failure of the pavemént sections, thus emphasizing the rutting characteristics of the -

experimental surface mixes.

An idgntiﬁcation‘ sysfem- for each section was established before constmétic;n.
_This system is designéd for inco“rporatioril into a database. T’he.t"est secfioﬁs are |
labeled with a counterclockwise northing,‘numbe‘ring ‘syéteml Tﬁe test sections within
the east curvé are numbered E1 through E10. The test sectibns within the north
tangent are humbéred N1 through N13. The iesf:sections within the Qest curve are
numbered W1 through WIQ, and the test sections within the south tangent are

numbered S1 through S13. Paving of the test sections began with Section E2.

4 inches Experimental Surface and Binder Mix

15inches - 37.5 nim Superpave ™ Base Mix

" S inches Bituminous Coated Aggregate Base.

6 inches Mineral Aggregate Base (Crushed
Granite) ~ '

12 inches Iﬁlproved Sﬁbgrade K

[

Figure 2. Typical Pavement Section 'f(>)All'~thé NCAT Pavement _Teét Track..



Section E1, which is near the truck-exit raimp, was the last test section to benpavéd. ’ o

E Figuré 3 exhibits the relative idcatién of each of the Ph'asevl test sections on ’fhe track.
The TDOT test se_:cﬁoris are Scétioﬁs_ S4 and S5 . A further diséussion of the TDOT.

test sections is included in section 3.0 of this document.

1.2.6 ’ifest Section Summary

ITable 1 summarizes the'métgrials e:md design metﬁods for each mix placed inthe -
corresponding te%st section. As n(‘)teld‘in Tablé 1, the TDOT test sections (Sectibns S4
and S5) were designéd as coarsé g‘radéd !ﬁnesion’e ahd g-fa.\lel mixesl, respect’i-velly.

These mixes _c‘ontain polymer mod‘iﬁe'd PG76-22 SBS AC.._

ONSITE LAB
aNDTRUCK |
MA INTENA NCE

N13|N12 N1 |N10] NS |-H8 { N7 {H6 [R5 |N4 | N3 | N2 [n1

§1|52 (3 |s4|s5]s6]s7|s8]s9|s10/s11]s12{s13

HMA PLANT

Figure 3. Phase 1 Test Section Layout at the NCAT Pavement Test Track. "I -
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The aggfegafe type listéd in Table T accounts for the major proportion of the
~ mix. Many mi.xes use varying a’ggreéate types. This can be seen in the section
summary sheets located in Appendik A. Thé surﬁmary sheéts‘include the
construction mix design, gradation, asphalt coﬁtent, mix volumetrics, and various

construction properties.

As previously noted, the primary purpose of the Test Track is to stuay the
rutting susceptibility of HMA. However, many of the test séctions were designed to
answer questions.for various studies. The sections E2 through E10 .are part of a study
to évaluafce the effect of gradation and AC type on mix performance. The nine
sections contain the same aggregaté type, granite. The first three were designed with
grading Below the Restricted Zone (BRZ), the next three Throggh the Restricted
Zone (TRZ), and the final three are Above the Restricted Zone (ARZ). Withiﬁ each
set of three gradings, the asphalt type was also varied. They include unmodified AC,
an SB, an SBR and an SBS modified AC. 'Speciﬁc studies for the various agencies
will answer questions comparing traditional mix designs to the Superpave™ design.
These include the OGFC,V SMA and Hveem mix design methods. Another study
looks at the effect of having excess AC in the mix. These are sections N1 through
N10. It should be noted that the information in the column heaﬂed Notes of Table 1
denotes an intentional increase in the binder content above the laboratory-designed
optimum. This will allow for a characterization of the method of determining the

optimum AC content. Summaries of the test section mix properties are provided in

Appendix A.
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Table 1. Materials and Design Methods for Phase 1 Test Sections

_ |Aggregate, Design | Max. Agg. | Design |Binder| AC

ISection ID| Type | Method Size Gradation| Grade | Modif.| Notes
El. Quartzite _ *SUPERPAVE:' = 125mm _ . BRZ = . PG67-22 : _ Neat _ . _
E2 Granite ' SUPERPAVE = 125mm_ _BRZ : PG67-22 Neat
E3 Granite SUPERPAVE"’ 125mm_ BRZ ~~  PG76-22  SBR _

E4 ~ Granite  SUPERPAVE:  125mm BRZ 1 PG76-22 _SBS .
ES - Granite.  SUPERPAVE® 125mm TRZ ' PG7622 ' "SBS ™

E6 . Granite - SUPERPAVE 12.5mm_ TRZ PG76-22  Neat |

E7 Granitt  , SUPERPAVE 12.5 mm TRZ . 'PG76-22" " "SBR :

E8 _ Granite SUPERPAVE . 125 mm ARZ .. PG67 22 Neat ~
ES _ _Granite__ SUPERPAVE . 12.5mm _ARZ  TPG76-22 cUSBS T
E10 . “Granitt | SUPERPAVE = 125mm ARZ™ " "'PG7622 T SBR

N1 . Limestone-slag * SUPERPAVE 12.5 mm _ARZ . PG7622  §SBS ==
N2 _ Limestone-slag . SUPERPAVE 125mm _ : ARZ PG7632 ~ SBS i+ 0.5%AC
N3 Limestone-slag SUPERPAVE 125mm ARZ PG67 22 . Neat .+0.5%AC
N4 ' Limestone-slag ; SUPERPAVE = 12.5 mm ARZ "PG67 22 Neat .

NS . Limestone-slag SUPERPAVE S 125mm . BRZ 7 PG67-22 _ Neat +0.5% AC
N6 _ Limestone-slag SUPERPAVE’ 125mm _BRZ_ : PG67 22 7 " Neat’

-IN7 " Limestone-slag " SUPERPAVE'. 125 mm "BRZ " PG76-22 M’ _SBR_ +0.5%AC
NS . Limestone-slag  SUPERPAVE:  125mm BRZ PG76-22 SBR L
N9 Limestone-slag ~SUPERPAVE “125mm BRZ _PG7622" 7 SBS '+ 0.5% AC
N10 . Limestone-slag SUPERPAVE 12.5 mm BRZ "PG7622 SBS _ .
N11 Binder Granite ' SUPERPAVE' ~ 19mm BRZ ' PG67-22 ~ Neat o
N11 Surface Granite - SUPERPAVE 12.5 mm BRZ ~~ I PG7622 SBS L
N12Binder  *  Granite = SUPERPAVE' 19 mm BRZ  PG67-22": Neat =
N12 Surface ~  Granite ! SMA . 125mm SMA  PG7622 : SBS
N13 Binder '~ Gravel . SUPERPAVE 19mm BRZ i PG67-22  Neat
N13 Surface . Gravel SMA . 125 mm SMA PG76- 227 SBS B
S1 Binder _ . Granite " SUPERPAVE® 19mm BRZ : PG7622  SBS -
Sl Surface ' Granite SUPERPAVE, 125mm BRZ , PG76-22  SBS
S2Binder i~ Gravel = SUPERPAVE 19mm _ BRZ  PG76-22_" 'SBS
S2 Surface’ .. .. _ Gravel " SUPERPAVE 125mm” BRZ NPG70-22 MSBS. N

Is3'Binder 'Limestone  SUPERPAVE "~ X 19mm BRZ = PG76-22  SBS _
S3 Surface Gravel ;-SUPERPAVE 9.5mm. BRZ = PG76-22 *" SBS
S4 Binder Limestone _ SUPERPAVE - d9mm BRZ " PG7622 _SBS :

S4 Surface _ Limestone ~ SUPERPAVE "~ {2.5mm_ BRZ PG76-22 "~ SBS

S5 Binder _ Gravel SUPERPAVE' 19mm_ BRZ . PG76-22 ~ "SBS™ )

S5 Surface . Gravel  SUPERPAVE = 125 mm__ R BRZ T PG7622 |~ SBS

S6 'Oolite leestone SUPERPAVE! " 125 mm . ARZ _ PG67- 22, Neat .
S7 Oolite lef;stone SUPERPAVE T 1250 mm . _BRZ ! PG67-22 Neat - -
S8 Binder Granite Gneiss  SUPERPAVE _ 19 mm BRZ 1 PG67-22  Neat

S8 Surface . Granite Gneiss  SUPERPAVE™ ™~ "9.5mm ARZ ' PG76-22 ; SBS

S9 _+ . Limestone ; SUPERPAVE. " 125mm’ _ _ARZ . PG7622 . SBS . -
S10 Limestone .SUPERPAVE 12.5mm BRZ T PGT622 . SBS R

S11 Binder = Granite Gneiss SUPERPAVE 19 mm BRZ _ PG76-22 SBS .
S11Surface  * Granite Gneiss SUPERPAVE ; 125mm BRZ  PG76-22 : SBS

Si2 Limestone . Hveem - 125mm Hveem _ - PG70-28 . SBS = _
S13 Granite | SUPERPAVE: = 125mm_ BRZ ~_ i PG70-28  'SBS

w1 "Granite “SMA 125 mm’ SMA PG7622° © SBR’

W2 ) Lxmestone-slag ; "SMA ' 12,57 mm_ SMA PG76-22 ' SBR 3
W3Binder | Granite {SUPERPAVE: ~ 125mm BRZ - ! PG1622 SBR .

w3 Surface Limestone-slag ' =~ OGFC T 125 mm OGFC ., PG7622 ,  SBS . N
W4 Binder - Limestone SMA °  125mm _SMA + PG76-22 SBR ,

W4 Surface Lxmestone-slag OGFC ~ . 12.5mm ... OGFC ' PG76-22  SBR

W35 Binder Limestone SMA _125mm. v SMA | PG67-22° 0 "SBS -
W5 Surface Granite “OGFC 9mm - OGFC _ . 'PG76-22 ~ SBS

W6 leestone-slag SUPERPAVE _12:5mm TRZ -PG67-22  Neat

W7 ~ Limestone SMA . 19mm SMA . PG70-22  SBR

LL Sandstone SMA - 19mm__ SMA__  PG7622 _ SBR_ =
W9 © °  Quartzite _ SUPERPAVE ~  12.5mm . BRZ PG67-22  Neat =~
W10 Quartzite SUPERPAVE 12.5 mm BRZ PG76-22 SBR

11



2.0 CONSTRUCTION

2.1 General Inform‘ation, o

Constructlon of the Test Track was performed under the dlrectlon of ALDOT
| and in accordance with ALDOT Standard Spec1ﬁcat1ons for Hrghway Construct1on :
" Basic construction Ilnspectron and quallty assurance testmg was performed by. Volkert '
Englneermg, Inc. NCAT personnel and the various contractor personnel also
prov1ded supplemental inspection and testrng sert/lces durlng th'e construction‘ of the

Test Track.

Construct1on of the Test Track took approxrmately two years It started w1th
. the clearlng and grubbmg of the 51te and ﬁmshed w1th the str1pp1ng of the track The ':'

estlmated quantmes for the track mclude approxrmately 53, OOO tons of HMA and

o over 100 000 cub1c yards of excavat1on The structural bulld up of the track 1ncluded

an 1mproved roadbed an aggregate base a b1tum1n0us coated aggregate base and
base courses The constructlon of the test sectlons 1ncluded the trlal leCS the -
placement and the subsequent laboratory testmg The constructlon process began in

' October of 1998 and was completed in August of 2000 '

22 Clea’ring and Grubbing " -
Pr1or to construct1on the 51te was a dense forested area as shown inF 1gurel 3
‘4 Construct1on began with the clearlng and grubblng of the 51te The site for the

. Test Track wasa moderately hllly locatlon The infield of the track was not cleared

due to the presence of natural wetlands It provrdes an env1ronmentally frlendly
, : 12 -




research location. The entire track cannot be seen from the lab. The only way to
view the entire track is from the air. At the same time the clearing and grubbing was
taking place, an eight foot chain link fence was installed around the property to help
control wildlife. A photograph of the site after clearing and grubbing, and prior to

significant earthwork, is presented in Figure 5.

2.3 Earthwork
The next phase of construction was the earthwork. Large quantities of soil
and rock had to be moved due to extensive topographical relief across the site. The

amount of earthwork was also increased by the selected orientation of the Test Track

Figure 4. NCAT Pavement Test Track Site Before Clearing and Grubbing, June
1998.



Figure 5. NCAT Pavement Test Track After Clearing and Grubbing, October
1998.

on the site. This was done to reduce the environmental impact. The tangents were
oriented in an east to west direction to keep the pavement temperature as uniform as
possible for all of the sponsored test sections. This layout required cuts of
approximately 40 feet and fills of approximately 50 feet at different locations on the
site. Figure 6 exhibits the embankment placement along the north tangent of the Test
Track. In the vicinity of the TDOT test sections (Sections S4 and S5), cuts of up to
15 feet and embankment fill depths of up to 30 feet were required within the test
section right-of-way. The total volume of material moved is estimated at over
100,000 cubic yards. All earthwork was performed in accordance with ALDOT

Standard Specifications for Highway Construction, Section 210.




Figure 6. Embankment Placement Along the North Tangent, January 1999.

2.4 Plant Installation

Astec Inc. provided a new Turbo 400 Double Barrel Drum-Mix Plant. This is
a state of the art plant. The plant is capable of producing 400 tons of HMA per hour.
It is a mobile plant. Each component of the plant is built onto a trailer. The entire
plant can be moved in 36 hours (Astec, 2000). The plant contained five cold feed
bins, two storage silos, a bag house, a Recycled Asphalt Pavement (RAP) feeder, a
counter-flow mixing drum, an HMA storage bin, and a control tower. The control
tower is fully automated. The counter-flow drum has an inside-drying chamber for
the aggregate and an outside mixing chamber for the addition of the AC, additives,

and RAP (Astec, 2000). The plant produced consistent mix throughout the entire
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project. The plant meets the requirements spelled out in AASHTO M 156-97. Figure

7 illustrates the on-site plant at the Test Track.

2.5 Improved Subgrade and Aggregate Base Course

The next step in the construction process was the placement of 12 inches of improved
subgrade and 6 inches of mineral aggregate (crushed granite) base course. These
layers were constructed in accordance with ALDOT Standard Specifications for

Highway Construction, Sections 230 and 301, respectively. The improved subgrade

was constructed from the borrow located on site.

B i

Figure 7. Astec Industries, Inc. M400 Double Drum HMA Plant.
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Figure 8. Photo After Placement of 12 Inches of Improved Subgrade, June 1999.

Photographs taken after placement of the improved subgrade and the mineral
aggregate base course are presented in Figures 8 and 9, respectively. Approximately

31,000 tons of aggragate base was placed in the build-up.

2.6 Bituminous-Coated Aggregate Base Course

The next step in the construction process was the placement of approximately
five inches of bituminous-coated aggregate base. This layer is designed to be
permeable and was constructed in accordance with ALDOT Standard Specifications
for Highway Construction, Section 327. The layer consists of a very coarse graded

aggregate structure with a light coating of asphalt binder. A geo-synthetic fabric

17



Figure 9. Photo After Placement of 6 Inches of Aggregate Base Course,
September 1999.

was placed between the aggregate base layer and the bituminous-coated aggregate

base to keep the finer material from infiltrating the drainage layer. A photograph of

the bituminous-coated aggregate base is shown in Figure 10. The placement of the

bituminous-coated aggregate base course began in November, 1999 and was

completed in January, 2000. Approximately 7,500 tons of this material was placed

around the track.

After the placement of the bituminous-coated base coarse, edge drains were
installed. These was installed to divert water away from the soil and aggregate layers.

The edge drains encompass the inside of the track and were placed along the tangents

18



Figure 10. Placement of 5 Inches of Bituminous Coated Aggregate Base Course,
December 1999.
on the outside of the track. The edge drains were installed in accordance with

ALDOT Standard Specifications for Highway Construction, Section 605.

2.7 37.5 mm Superpave ™ Base Course

The final step before the placement of the top four inches of experimental
binder and surface mixes was the placement of approximately 15 inches of 37.5 mm
Superpave ™ Base. The layer consists of two mixes. The first was nine inches of
37.5mm lower binder, ESAL range F. The second was six inches of 37.5mm upper
binder, ESAL range F. The difference between the two mixes was the number of

gyrations used for the design. Approximately 31,000 tons of HMA was placed in
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these two layers ThlS layer‘ was des1gned in’ accordance w1th ALDbT Standard
| Spec1ﬁcat10ns for nghway construct1on Sect1on 424 The constructlon of these

A layers began in J anuary of 2000 and was completed in March of 2000 A photograph
dof the full pavement sectlon up through the SuperpaveTM Base courses is presented in
: .,lzlgure 11. The ropes in the photograph were 1nstalled dunng completlon of the ﬁnal

. l1ft of the base layer They were then removed to allow for the 1nstallat10n of the A .

. temperature sensors ThlS pract1ce was repeated for all subsequent layers that

s 'requrred the 1nstallat10n of these sensors It should be noted that ALDOT Standard

Specrﬁcanons of nghway Matenals Sect1on 410 was used to control all HMA

" paving operat1ons. R

| 2 8 Surface and Bmder Courses

: The placement of the top four 1nches of HMA the mix to be evaluated for
n ruttmg suscept1b1l1ty on each test sectlon began on March 21st 2000 The. surface o
and bmder courses were desrgned'and constructed in accordance with the sponsoring ~
-agency s spec1ﬁcat1ons The surface and b1nder mlxes were placed on the test |
‘ sections usmg convent1onal pavmg methods The typ1cal paV1ng operatlon wh1ch
generally 1ncluded a matenal transfer dev1ce conventional paving equlpment a
v1bratory steel drum roller and a pneumatlc tire roller is shown in F1gure 12. The

ﬁnal est1mate of quant1t1es for the test sectlons 1nclude 8000 tons of HMA placed and

_ 2500 tons used in trial mixes. - -




Figure 11. Full Pavement Section up Through the 15 Inches of 37.5 mm
Superpave™ Base Course, January 2000.

In most typical paving operations, the asphalt plant is allowed to stabilize after
production of approximately 50 tons of HMA before any laboratory testing is
performed to verify the mix properties. Unfortunately, it was not possible to produce
and waste such a large quantity of HMA during placement of the test sections due to
time and monetary constraints associated with transporting materials to the Test

Track.



]

S g, ~>-V*-‘¢‘ ji‘

Figure 12. Paving Operation of Typical Test Section.

After the construction of the final test section, a detailed smoothness analysis
was performed on the Test Track. As a result, portions of the joints connecting the

test sections were ground to produce a smoother riding surface.

The asphalt plant generally produced enough mix for the lift in less than thirty
minutes. This produced enough mix before and after placement to ensure that the test
section mix was consistent. Initially, it was thought that the contractor would pave

the inside lane, halt production, then pave the outside lane after the inside lanes mix

[30)
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properties were confirmed. Current construction practices made this inefficient and

not a cost-effective method.

The sections were instead piaced in lifts; 'thisl inciudeé both the inside and
outside 'lane ofa séction. Generally, the lifts \'\;ere two inches tﬁick unléss otherwise
direqtéd by the sponsoring agency. This cre’é’"téd a challenge m 'scheﬂuling.‘ The
contractor wbuld place from three to six lifts pell' déy.' The contractor was also limited -
by congtraints placed by NCAT. The construction equipment was not allowed to roll
- over é_'section that had been placéd duriné that day’s construction. It had to be
allowed to cool ovérnight before the contractor was allowed to Iﬁoye back and place
the top lift of the éection. Typically, the contractor would pave‘three to four binder
iayérs in front of the surface secfions. It can Be described as a stair stepping process.
The direction of paving was alsq a factor. The paving operation proceeded in a
counter-clockwise direction to ensure that minimal construction traffic was’applile':d fo
the‘ sections already constructed. A's‘ previously mentioned, paving began with
section E2 and ended with section E1 due to thé relative location of the haul road of

the plant.

Each test section was subdivided into sub-lots. Each sub-lot was tested to
ensure mix properties. The typical test section contained four sub-lots. The
exceptions were the sections containing OGFC mixes. These were subdivided into’

six sub-lots. The inside lane, lower lift was designated as sub-lot one and the outside
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lane, lower lift was designated as sub-lot two. This pattern remained consistent for all

subsequent lifts. Figure 13 illustrates a typical cross section as laid out by sub-lots.

. Sub-lot 3 Sub-lot 4
Sub-lot 1 : Sub-lot 2
Inside Lane Outside Lane

Figure 13. Typical Cross Section of a Test Section Subdivided into Sub-lots

2.9 Trial Mixes and Mix Adjustments

The proposed method of fine-tuning the mixes during placement of the inside
lane was found to be infeasible. Trial mixes were run on every mix placed at the Test
Track, for the purpose of verifying and fine-tuning the mix before placement. The
trial mix was either placed on the entry road to the Test Track or wasted into a
stockpile. It took approximately 70 tons of mix to perform a trial run. Whenever
possible the mix was placed at various locations around the site to establish a rolling
pattern. This approach was found to work well and allowed the paving contractor to
maintain a reasonaole production schedule. This practice also helped to contribute to_

a quality product being placed on the roadway.

2.10 Laboratory Testmg of HMA
NCAT personnel and contractors conducted Quallty Assurance/Quality

Control (QA/QC) testing of the HMA dunng the paving of the individual test
24



= sections. . It took the efforts of ﬁvetechn1c1ansto perform the testing required. ‘The
- obj ectiye was to isu‘pply theresults to the contractor within two hours of production;

‘ Al Th1s vyas the :approximate tirne 1twould tal<e tl1e contractor to set up the eduipment to
B ‘place the next test section. The‘blllkl ofthe stlaff vl/as cooperative education students

a _frorn Auburn Uniy'ersity;

" This QA/QC included samphng, sphttmg, and testlng, as necessary to ensure

‘ comphance with sponsormg agency speclﬁcanons The ba51c laboratory tests

i conducted on each test section mix for .QA/QC purposes included the following: - -

) | SOIVent extr'action..used for gradati‘onlpurposes only (ALDOT BMTP 37l)

. AC{ content using both a nnclea; AC content gauge and an ignition furnace
(AASHTO T 287-97 and,AASHTO T 308‘-99_, respectively)

- ". “ Theoretical rnaxirnurn spéciﬁc gravity (AASHTO T 209-99j
"« HMA moisture content(AA'SHT‘O T110-94)

o Drain down test, wllét’é applicable (AASHTO T 365-97)

o» ' .Laboratory conlpaction for tlie purpose of verifying yolu‘metrics -
(AASHTO T 166-00 and:AASHTO TP 4-00) | |

"‘e  Extraction for AC. content deterrnination (AASHTO T l64-97) ‘

HMA was collected a'nd's‘ubdivided‘ into one-gallon and ﬁve-gallon buckets -
. for testing and evaluat1on after construct1on Approx1mately one ton of mix was

sampled from each d1fferent mix. A portlon of the m1x was also placed 1nt0 storage



T

Ifor future t‘esti‘ng.:l‘he other portion was‘compactedlinto test specimens in the |
laboratory The mix was heated back to compact1on temperature for‘approx1mately 30
'minutes prior to laboratory compaction The consensus idea behlnd the compact1on
" of the fresh mix was to capture the propertles as.they are in the pavemeént. Re-heating
' was cons1dered to alter the propertles of the m1x (Brown 2000) Usually, in less than
2 hours 70 Superpave gyratory‘ specrmens:and 20 Pavement Tech_nology, Inc.
(PTI), Asphalt V1bratory Compactor beam specimens were prepared.» Six additional
‘technicians were needed to fulﬁll this commitment. Some mixes required additional

time due to limited on-site laboratory personnel and equipment.

2.11 In-Place Density Tesfti’ngy i
In order to monitor the ~i\n-,plac‘e density of the different fest sections the ’
‘_ frequency of den51ty testmg was 1ncreased beyond that which would typ1cally be
' requlred for roadway construct1on All in place density testing was performed in
 accordance w1th ASTM D 2950. A Troxler 3440 nuclear gauge was used for ‘
| acceptance. The procedure for determinmg the in-place pavement density included
E A‘ diyiding each lane of each test section into three ﬁfty-foot increments, with 25 feet on
either end of the sectlon Random locatlons were selected usmg standard practices as
defined in Section 410 of ALDOT Standard Specifications for Highway Constructlon
Random numbers were assrgned to each testing mcrement The random numbers
were used as the distance from the beginning edge of the test section. The first 25- ‘.
foot increment was deemed-unsuitable for testing due tothe possibility of
segregation.- Figure 14 illustrates the breakdown of the incremental testing oneach
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test section. This breakdown will be used for all subsequent performance testing of
the mixes as well. Three pavement cores from the inside lane of each lift, sub-lots
one and three, were used to calibrate the nuclear and PQI' dgnsity géuges. The
calibrated density gauge was then used to monitor the density of the outside test lane.
It should be noted that due to this teéting frequency, difficulties were encountered
with overheating of the electronics in the density gauges. This resulted in
questionable density measurements on the roadWay during construction of some test

sections, including the TDOT test sections.

Non- Test Increment | Test Increment | Test Increment | Destructive
Testing A B - C Testing
Increment Traffic > . Increment

Figure 14. Breakdown of Testing Increments per Test Section.

2.12 Finishing Touches
The track was completed by the addition of striping and rﬁmble strips. The
striping was placed according to ALDOT Standard Speciﬁéations for Highwéy
| Construction, Section 703. The Test Track was marked the same as a traditional
interstate. It inclﬁdes two lanes of frafﬁc in the-same direction. The outer limits of
each lane were marked with solid paint lines. The paint line separating the two lanes
was mérked on 20-foot intervals approximately five foot in length. The exit and
entrance were'alsvo mari{ed according fo ALDOT specifications. The rumble strips

were ground into the pavement around the entire track. This was a new process to
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ALDOT and was tested at the Tést Track. Other states have had good success with
the ground rumble strips. The rumble strips were constructed according to ALDOT
Standard Specifications for Highway Construction, Section 720. Immediately
following the construction of the tésﬁ sections, the instrumentation was installed. The
instrumentation installed at the Test Track is discussed in Section 4.3 of this

document.
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© 3.0 TDOT Test Sections .

As 'previously noted the two test sections purchased by TDOT are located on

' the south tangent of the Test Track and are 1dent1ﬁed as Sectlons S4 and S5. The
'TDOT test sections consist of m1xes that are representatlve of pavements placed on
- the 1nterstate 1n Tennessee durlng the 1999 pav1ng season. Sectlon S4 1ncludes two
" mixes cons1st1ng predommantly of crushed hmestone the common aggregate found
. in middle and east Tennessee Sectlon Ss. 1ncludes two m1xes con51st1ng
‘ predomlnantly of gravel aggregate commonly found in west Tennessee TDOT used

" two dlfferent mixes per sectlon (surface and bmder courses) - The mixes were

de51gned in accordance w1th the TDOT Standard Spec1ﬁcat1ons for Road and Bndge ‘
Construct1on Spe01al Prov151on Sectlons 41 IS and 307S for SuperpaveTM surface

and b1nder mixes, respectrvely Both of the 307S mixes contaln RAP. TDOT elected

o 'to use hft thlcknesses that are representatlve of ¢ common pract1ce in the state’ of
' Tennessee The selected TDOT hft th1cknesses 1nclude a2-1/2 1nch th1ck 307S
- binder layer beneath al- 1/2 1nch th1ck 41 IS surface layer Placement and

‘Compactlon operat1ons of TDOT Test Sect1on S4 can be seen in Figures 15 -and 16

Seventeen dlfferent aggregate products Were used in the four different TDOT

mixes selected for th1s study. The b1nder used for the TDOT mixes is an Ergon ‘

- PG76 22 with an SBS modifier and Morehfe 2200 liquid ant1 str1p ata dosage rate of .

. O 75%. E1ght aggregate supphers donated the1r products for the constructlon of the '
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Figure 15. Placement of TDOT Test Section S4 Surface Mix, July 2000.

TDOT sponsored test sections. These include Rodgers Group Inc., Vulcan Materials
Co., Ford Construction Co., Memphis Stone and Gravel, Fullen Dock, American
Limestone, Ingram Sand, and Cumberland Mountain Sand. The aggregate trucking
contract was awarded to Needmore Trucking Company of Opelika, AL. Eighty-two
truckloads of aggregate were shipped to the Test Track facility from Tennessee. The

total cost for transportation was $82,512.42 and was paid by TDOT.

The TDOT Job Mix Formulas (JMF) selected for Sections S4 and S5 are provided in
Appendix E. It should be noted that these original JMF’s were slightly modified on-

site to obtain suitable volumetric properties in accordance with TDOT specifications.



Figure 16. Compaction of TDOT Test Section S4 Surface Mix, July 2000.

TDOT personnel, who were on site during paving of the TDOT test sections made the
final decision for the changes to each mix and also made the final acceptance of the
in-place pavement. TDOT personnel were also involved in the acceptance testing
during placement of Sections S4 and S5. NCAT did not have the capability of
performing chemical extractions on-site for determining AC content. TDOT
preferred using the vacuum extraction method for determining the AC content of each
mix, and thus provided the necessary equipment and personnel to perform this testing
for the mixes placed on the TDOT test sections. The final plant settings for the

TDOT sponsored sections, Sections S4 and S5, are summarized in Table 2.



Piécement of the two TDOT spdnsored sections began on July 5, 2000. Three
days were required to complete paving of the binder and surface layers for theée two
test sections. Both binder mixeés \'vere placed on July 5™, with the S4 surface layer
placed on July 6" and the S5 sﬁrfa;:e layer placed on July 7". As previously noted‘,
mix placement was performed in general accordance with TDOT specifications. The

average in-place mat densities for the TDOT test sections are summarized in Table 3.
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- Table 2. Summary of Final Plant Settings for TDOT Mixes.

‘ . . i ] » . Percentage
B »Test Section anq Mx Type o Material Source of Mix
TDOT Test Section S4, 307S #6's Gordonsville TN 30%
Superpave™ 19mm Binder Mixw/ 785 Gordonsville TN " |~ 25%
Predominantly Cru§hed Limestone . Maniifactured Sand Danley TN 20%
Aggregate From Middle Tennessee - ———— —
and 15% RAP Natural Sand Hillsboro TN - 15%
. RAP . Gordonsville TN . 15%

» o . " |PG76-22 SBS Modified ©  |Ergon .’ - 4.30%
TDOT Test Section S4, 4118 - 5/8 D Rock Springfield TN 45%
}S);IP:TP?{VCTMI 12(-:5“1;111 g‘irface Mix W/ [410°s Soft Screenings .[Danley TN o 10%

edominantly Crushed Limestone > - - >
Aggregate From Middle Tennessee #10’s Har'd Screenings Springfield TN 15%
‘ ) Manufactured Sand Danley TN 15%
o Natural Sand Ingram TN 15% .
o PG76-22 SBS Modified Ergon 5.30%
TDOT Test Section S5, 307S #57’s Gilbertsville KY 33%
Superpave™ 19mm Binder Mixw/  [#7°5 Dyersburg TN 26%
Predominantly Gravel Aggregate - - - s
From West Tennessee and 12% RAP #10’s Gllben§v111e KY 14%
- . Manufactured Sand Dyersburg TN 15%
RAP -~ Dyersburg TN 12%
PG76-22 SBS Modified Ergon 4.60%
TDOT Test Section S5, 411S 5/8 D Rock 100% FF Memphis TN 60%
Superpave™. 12.5mm Surface Mix W/ #1075 - Fullen Dock 1%
Predominantly Gravel Aggregate | Py Memphis TN 19%
From West Tennessee -
' PG76-22 SBS Modified Ergon 5.50%

Table 3. Average In-Place Densities for TDOT Test Sections. ‘

% Gmm

Test Section and Mix Type
S4 Binder, 19mm Limestone Mix. |  93.6%
S4 Surface, 12.5mm Limestone Mix 94.3%
S5 Binder 19 mm Grave] Mix 91.1%
S5 Surface 12.5 mm Gravel Mix - 94.9%
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4.0 Post Construction Operétion, Monitoring, and Evaluation

The testing and evaluation phase of the Test Track will include the application , |
of 10 million ESAL’S, a full characterization of the rrﬁxes placed during construction,
and stﬁdies to determine a prediction model for pavement performance usirig

laboratory means.

" 4.1 Truck Traffic Loading

‘The test sections will be loaded with 10 million ESAL’s over appfoximately a

. two-year period. The applied traffic will consist of four trucks, each providing

app'roxima‘tely 10 ESAL’s pef pass. Tile ESAL’s for each truck was calculated using
the 1993 AASHTO Design Guide. The design speed of the trucks is 45 mph. This
design speed was ~selected to reduéé the curve radii and supefelevation required on the
Test Trac;k, which iﬁ turn helpea reduce initial cops;tructiox; coéts. Figures 17 and 18
exhibit the tractor-trailer co.mlbination that is being used at the Test Track. The triple
trailers being ysed on thrée of tlr;e trucks were relocated from the WesTrack facilﬁty in’ ‘
Rend, Nevada. The fourth truck waS builﬁ for use at the Test Track."vIt should be

noted that the fourth truck was constructed ﬁsing air-ride shocks, the first three used

springs.
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Figure 17. Tractor-Trailer Combination, NCAT Pavement Test Track,
September 2000.

Figure 18. Tractor-Trailers Used at the NCAT Pavement Test Track.
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Researchers at the Test Track will monitor many different parameters of the

traffic phase. These include fuel .consumption, tire wear, engine maintenance, and
many other factors affe‘cting efficiency of the trucks. These factors will be compared
to the condition of the track to determine if, and to what extent the cost of trucking
operations increase as the pavement degrades. Covenant Transport was awarded the
contract to supply tractors and drivers for the Test Track. It should be noteq that
Covenant Transport is using human operated tractors as oppos;ad to the computer-

controlled vehicles formerly used at the WesTrack facility in Reno.

4.2 Follow-Up Testing of Aggregate Properties

While traffic is being applied to the Test Track, a full compliment of
aggregate testing will be performed at the NCAT laboratory. The purpose of this
testing will be to verify the properties of the materials used in the mixes. Chemical
analysis will be run on each source of aggregate using the X-Ray Fluorescence (XRF)
technique. This testing will allow researchers at NCAT to investigate any potential
problems with the aggregate in each mi>-<. The physical testing to be conducted on the

aggregates includes:
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Coarse A ggregate thszcal T estzng

Uncompacted V01d Content (AASHTO TP 56- 99)

Umt Welght (AASHTO T 19/T 19M 00)

. Gradatlon (AASHTO T; 11-9l‘and AASHTO T -27;99) '
‘Spe01ﬁc Grav1ty and Absorptxon (AASHTO T 85 OO) |

‘o Fractured Face Count (ASTM D 5 821 95)

Flat and Elongated Partlcles (ASTM D 4791 99)

British Pohsh ,Number' BPN (AASHTO T 279-96) ‘ g .

Freeze-Thaw Susceptlblllty (AASHTO T 103- 91)

h ’Sulfate Soundness (AASHTO T 104 99)

Los Angeles Degradatlon (AASHTO T 96- 99)

MICO Deval (AASHTO TP 58 00)

\ -F ine Aggregate thszcal T estmg .

Gradatlon (AASHTO T 11 91 and AASHTO T 27- 99) ) :

Spec1ﬁc Grav1ty and Absorptlon (AASHTO T 84 00) :

LFlne Aggregate Angulanty (AASHTO T 304 96)

' Sulfate Soundness (AASHTO T 104 -99)

Sand Equivalency (AASHTO:T 176-00)

Methyléne Blue (AASHTO TP 57-99)
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4.3 Instrumentation

‘ Instrumentation was installed in the ’fest Track to characterize thé
environmental conditions affecting tile performance of the test sections. Pavement
instrumentation included moisture sensors, multi-depth HMA temperature sensors, a
computerized weather station, and a Vehicle Identification System (VIS). Each test
section contains both temperature and moisture sensors at varying depths.
Temperature sensors were placed on the surface, between the surface and binder
layers (1-1/2 inches below the surface for the TDOT test sections), below the binder
layer (4 inches below the surface), and 8 inches below the surface. Moisture sensors
were placed below the bituminous-coated aggregate base course. The weather station

is located on-site, near the laboratory facility.

The VIS has a sensor located at one location on the Test Track for
documentation of the number of ESALSs applied to each test section. Each time a
truck passes, the VIS will record the date and the time. Each truck has a unique
identifiable strobe signal to distinguish it from the other trucks operating at the Test
Track. The strobe monitor is located on the North tangent of the track. The location
will allow NCAT staff to accurately track when a truck has exited or entered the
track. The trucks and trailers were weighed before trafficking began to calculate the

exact number of ESALSs each truck and trailer combination produces.

All instruments are connected to a centralized computer data acquisition
system to accommodate continuous monitoring and correlation with pavement
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performance monitoring. The system includes five computer-s,’26 data ldggers and

solar panels, and an extensive amount of wiring.

4.4 Pavement Performance Monitorling
Traffic will be applied to the Test Track six days per week. Pavement
- performance monitoring will be conducted on the non-traffic day of each wéek. On
- this day, data will be collected for rutting, cracking, and other surface distresses.
Approximately once a month, testing including road profilometer, falling weight
deflectometer, and friction resistancé are performed. On thi; monthly cyéle, cores
are taken from each section. The cores are taken in the wheel path of the outside
lane. They are taken outside the 150 feet designated for non-destructive testing, or
the last 25-feet of the section. The data from the cores can be used to evalﬁate
densification of mixes as traffic is applied. This monthly cycle is repeated fqr the
first three months, at which time thev testing frequency will be performed qua;rtérly. |
At the completion of the 2-year traffic loading, the test result‘s will be analyzed to

establish the relative performance over time of each test section.

Before traffic was initiated on the Test Track, a thorough evaluation pf each
section was conducted. This evaluation included skid testing, road profilometer
testing, density testing aﬁd visual observations for any surface irregularitiesf Random
locations were identified in each of the three test increments on the test sections, as
depicted in Figure 14. These locations are identified for the purpose of continually
monitoring density and' transverse profile of each section. All destructive testiﬁg will
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¥ be performed w1th1n the last 25- feet-test 1ncrement of each test sectlon The layout of
r, the ‘testlng‘ 1ncrements 1s dlscussed in Sect10n 2 10 of this paper. The overall rutting
\ characterlstlcs of the lest Track w111 be monltored usrng a state-of-the-art laser }
proﬁler ' ’ - | |

A South Dakota Style Road Proﬁler was bought for use at the Test Track.

. 'Roadware produces the laser profiler van under the trade name ARANG®. The vanis

equlpped with a three-pomt laser system for 1dent1fylng ruttlng charactenstlcs The
- van is 1ncapable of showrng the true ruttmg characterlsncs with only three lasers. Tt
measures the ruts accordlng to the change in elevatron from the helght measured by -
the center laser to ’the helght measured by the outer two lasers This techmque only
shows‘a dlsplacement of the pavement surface.- It does not glve’a determlnatlon of
' shovmg or structural failure. The-yan- is equlpped Wlth accelerometers that make it
capable of gathering roughness, texture“‘ and ‘ridelnu‘mber data. The ride number can
N in turn be used to calculate the Intematronal Roughness Index (IRI). A picture of the

'ARAN© van is shown in Fi 1gure 19

After ’the completlon of the l’O-million ESALs; a forensic study will be
perfonned. Sections of the pa\{'em'en't:will be removed. to determine the performance
of the different components of eaéhrsection. ;l"renches vyill bev cut into the pavement |
“ to estabhsh the depth of each rut (Powell 2000) ThlS will allow researchers to -

' analyze how each of the components of the mix performed
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Figure 19. RoadWare ARAN® Road Profiler.

4.5 Performance Modeling

The Test Track includes many different studies. One of the tasks charged to
NCAT is the evaluation of different laboratory rutting machines. The objective is to
find a laboratory device that best predicts pavement performance and create a
performance model. Loaded wheel testers, such as PTI’s Asphalt Pavement Analyzer
(APA) and a Hamburg style loaded wheel tester from Wessex England, are to be
evaluated. Each device will be evaluated using the asphalt pills compacted during
construction. Compacted specimens will also be tested for laboratory strength and

relative performance characteristics, including the following:
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e Moisture Suscéptibility (AASHTO T 283-,89 (1953))

e ' Tri-Axial Compression, no standardized test method yet defined
e Fatigue (AASHTO TP 8-94)

e Loaded Wheel Tésting, no standardized test method yet defined
e Indirect Tensile Strength (AASHTO TP 9-96)

e Simple Shear Test (AASHTO TP 7-94)

e Frequency Sweep and Reiaéated Shear, no standardized test method yet
defined

. Modulusl Testing (AASHTO TP 31-96)

o Gyratory Testing Machine (AASHTO TP 4-00).
After the traffic has been applied to the track, a comparison of each of the

devices performance will be compared to the performance on the road. The results of

this study will be presented in the final report by NCAT.
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* 5.0 Innovative Technology

. The followmg paragraphs document some of the newer technology observed _

and evaluated by the research team dunng constructlon of the Test Track. The

" innovative technology evaluated durlng constriction of the Test Track include a new b

HMA samplmg device, an aggregate belt sampler release agents mfrared thermal

L 1mag1ng devrce and an altemat1ve den51ty measurmg dev1ce

' 5 1 New HMA Samplmg Devrce

. PIT’s Robotrc Truck Sampllng Dev1ce (RTSD) was evaluated for obta1n1ng

l truck samples at the asphalt plant The RTSD isa hydrauhcally dr1ven hollow- '
cylmder samplmg dev1ce The dev1ce is used.to reduce errors in testlng caused by |

; 1mproper samphng techmques The RTSD- takes the sample from the center of the |

.~ dump, the theoretlcal area of least segregatlon The probe is heated in asphalt |

appl1cat10ns to further prevent segregat1on (PTI 2000)

A common problem in the HMA 1ndustry is segregatlon during loadmg,

transportat1on and placement The HMA is loaded 1nto trucks from a silo that allows _‘

the mix to free-fall. Durmg the loadmg process the HMA is allowed to fall,

sometrmes greater than 10 feet Stokes law states that due to grav1tat10nal forces the
mass, size and welght of a part1cle w1ll affect the rate of decent, A stockp1le in the C

back of a haul truck will segregate in a similar manner. The larger part1cles' willﬁtend '

to fall to the sides of the stockpile, while the finer material will stay toward the top of
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2 stockpile. This can cause errors in sampllng that produces incorrect mix
evaluations. Decreasing the distance the particles will fall can reduce the degree of .
segregation. As the stockpile grows the center of the pile willl'retain a more even
distributio‘n of the particles and reduce segregation. The top and sides of a stockpile

will segregate to fine and coarse.rnaterlal; respectively.

8 The method for obtammg truck samples is deﬁned in AASHTO T'168.. This
method requ1res a techn1c1an to clxmb 1nto the bed of the truck. The techn1c1an is then -
to strike off the top of the stockp1le before obta1n1ng a sample The ma_] orproblem |
‘with this method is that it is not always followed. Technicians’will commonly stand
on the'sampllng platform to obtain the sample. Too often the sample is taken dlrectly

* * from the top of a stockpile thus producing errors in the sample gradatlions; The ‘
| RTSD is des1gned to obtaln the sample from the center of the dump In theory, this

‘w1ll reduce the samplmg eITOrS.

Based ona verlﬁcatlon study conducted durlng construct1on of the ’lest Track;
: it was found that the RTSD provxded greater con51stency than trad1t1ona1 shovel
- sampling techmques (Powell 2000) An evaluat1on was performed usmg the RTSDin
direct compar1son with conventlonal shovel samplmg Parallel samples were obtalned
from the same truc_k. It was observed,— us1ng engineering judgement, that the RTSD

resulted in less variability than shovel samples. After this comparison was



Figure 20. Pavement Technology, Inc. (PTI) Robotic Truck Sampling Device
(RTSD).

performed, the decision was made by NCAT personnel to use the RTSD for all
acceptance testing. It should be noted that there is currently no specification that
covers the use of the RTSD. Figure 20 exhibits the RTSD in operation at the Test
Track. A report using statistical means as to the performance of the RTSD is

expected to be distributed by NCAT in the fall of 2001.

5.2 New Aggregate Belt Sampling Device

Astec Industries, Inc. installed a Clean Sweep belt-sampling device on the
Astec Industries Inc. asphalt plant at the Test Track. This device was designed to aid
in the evaluation of aggregate at crushing operations. John B. Long Co. of Knoxville

TN produces the Clean Sweep belt sampler. The Clean Sweep belt sampler is placed
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on the conveyor system of the aggregate feed. Prior to the introduction of the
aggregate to the dryer-drum and after the scalping screens. Future models are
expected to be able to perform an unwashed gradation on the aggregate and make real
time data available to the plant operator. The Clean Sweep belt sampler was not used
for acceptance testing at the Test Track. To date, there are no specifications that
allow for a sweep sampling system. ASTM D 75-97 Standard Practice for Sampling
Aggregates calls for the technician to stop the belt, install templates across the width

of the belt and obtain the entire sample between the templates.

Figure 21. Clean Sweep Belt Sampling Device.
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NCAT researchers plan to further evaluate this device. The results will be
published at a later date. The initial data obtained from the Test Track suggest a good
correlation exists between the Clean Sweep belt sampler and the predicted blended
gradation. The Clean Sweep belt-sampling device installed on the Astec, Industries,

Inc. asphalt plant at the Test Track is shown in Figure 21.

5.3 Release Agents

Wacker, Inc. supplied a new release agent for use with the pneumatic tire
roller used at the Test Track. The Wacker release agent is a silicone and water
mixture. It proved to be very usefulvduring placement of some test sections, including
the TDOT Sections S4 and S5. Evidence of the benefits of this product was
demonstrated when a roller opérator did not use the release agent during the
construgtion of one of the test sections. Due to the absence of the release agent, a
considerable amouﬁt of “pick up” was obsg:rved. The Wacker release agent was

applied and the problem was quickly corrected.

In addition to the Wacker‘, Inc. prbduct, another release agent was used on the
haul trucks and equipment at the plant. Itis a Synthetfcs Inc. product by the brand
name of SPX-7. No performance testing was copducted at the Test Track to verify
that these two. products perform as the manufacturer's claim. However, by
observation alone, these two vproducts seerﬁed to function extremely well during

construction of the test sections.
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| 5 4 Infrared Thermal Imagmg

‘ 1mages (Brock T-134)

An Inframetrlcs 1nfrared camera Was supplled to the researchers at NCAT

. The camera is used to 1dent1fy temperature d1fferent1al damage Thrs phenomenon

occurs when the mix cools at dlfferent locat1ons dur1ng transport. The mix w1ll cool

: on the s1des of the haul truck The result 1s that the cooler m1x w1ll fall from the truck o

' f ' last The cooler mater1a1 is never re-mlxed w1th the hotter mater1al Th1s w1ll cause a -

cychc occurrence in the pavement The camera is capable of capturlng v1deo or st1ll _: S

:
v

photos A computer program 1s then used to 1dent1fy spec1ﬁc temperatures in the

The pavmg operat1on was momtored contmuously durmg the placement of the

' Z‘TDOT test sect1ons The on-51te presence of an Aubum Graduate Research As51stant ,
‘ durlng the constructlon of the test sectlons also prov1ded an opportumty to momtor
L the pavement withi an Inframetrlcs thermal 1mag1ng camera ThlS 1nstrument was

~ used to watch for potentlal problems w1th temperature segregat1on dur1ng the -

transport and placement of HMA on the test sectlons Flgure 22 exhlblts example

thermal images of Sectlon S4 durmg placement Based on the thermal images made

durlng pavmg, it can be reported that no 51gn1ﬁcant segregatlon or cold spots were

identified w1th1n the TDOT test sectlons durlng constructlon ThlS can attnbuted to a
: great extent to the presence of the materlal transfer dev1ce and short haul dlstance .

‘ ~ during’ pav1ng.

48



l *>1560.0°

150.0,

140.0{|
1300
1200/
 110.0]

100.0,

I k *<95.0°

l *>150.0°

150.0,

140.0]
1300
- 120.0]

- 110.0

- 100.0)

] *<95.0°

A.) TDOT Test Section S4 Surface Mix

Aggregate: Crushed Limestone
Gradation: BRZ

Nominal Max Agg Size: 12.5 mm
Binder: PG76-22

Polymer: SBS

B.) TDOT Test Section S4 Binder Mix

Aggregate: Crushed Limestone
Gradation: BRZ

Nominal Max Agg Size: 19 mm
Binder: PG76-22

Polymer: SBS

Figure 22. Inframetrics Thermal Images from TDOT Test Section S4,
(A.) S4 4118 Surface Mix and (B.) S4 307S Binder Mix.
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A study by Washington State University researlchers concluded that
temperature differentials of up to 80°F occurred during a typical paving operation.
The result will be colder mix placed at thelend of each truck dump. This material is
difficult to compact thus resulting in a rougher ride. It was predicted that the service
life of a pavement could be cut in half by this temperature differeﬂtial. Traditional
ideas have followed the idea of re-mixing for segregation alone. The past research
shows that re-mixing to accommodate temperature éegregation is more effective in
reducing failures (Brock T-134). Researchers at NCAT are continuing to investigate

this device.

5.5 Pavement Quality Indicétor

TransTech Inc. supplied NCAT with a PQI gauge and asked for a field
evaluation. The TransTech mod¢1 300 PQI, electrical impedance density measuring
device was used along side a traditional nuclear density gauge to measure the in-place
density of all 46 test sections. The PQI was used in the same locations as the nuclear
density gauge. This was done to determine the adequacy of the device as compared
to the nuclear gauge. The PQI is an electrical impedance-measuring device that will
measure density from the electrical interference produced by a given mix. The PQI
uses dielectric constant to estimate the density of a given compacted mix. A
dielectric materiél is an electrical insulator (McGraw-Hill 1994). The device
measures the changes in electrical capacitance. Each mix matrix will produce a

different dielectric constant.

50



One of the benefits of the PQI is that it requires no special training or

licensing. Measurements can be made in a matter of seconds in contrast to the
ﬁlinutes required by the nuclear gauge. The device is marketed as a tool for
establishing real time QA/QC of an asbhalt-paving job. The PQI weighs
approximately ten pounds in contrast to the heavier nuclear gauge. The PQI requires
no expensive Iponitoring prograr;l or disposal fees. A draw back of the device is its
inability ’to handle various environmental conditions. 'It is unable to measure density
in the presence of moisture. This makes the device useful only with HMA
;applications. It cannot be used to measure density of soils, which is a capability of a
nuclear gauge. Despite its drawbacks, this could be a very ﬁseful tool that may
eliminate the need for the potentially ilazardous and expensive nuclear density
equipﬁent at some future dat;e. The TransTech PQI Deﬁsity Gauge is shown in

Figure 23.

5.5.1 Testing Procedure

The PQI was evaluated for accﬁracy when compared to the traditional nuclear
gauge. The objective was t§ analyze the gauges and determiné if the PQI performs
similar to the nuclear gauge under field conditions. In this analysis, a 'i’roxler 3440

Nuclear Density Gauge was used as the state acceptance gauge.

Random locations were selected using standard practices as defined in Section

410 of ALDOT Standard Specifications for Highway Construction. A total of 232
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Figure 23. TransTech, PQI Impedance Density Gauge.

locations were selected for these test purposes. The intent of the nuclear gauge was to

ensure the adequate quality in the construction of each test section.

Density measurements were taken in accordance with ASTM D 2950-98. All
the measured values used in the following analysis were taken on the inside lane, sub
lots one and three. A total of six cores were taken from each test section, three in the

lower lift and three in the upper lift.
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Due to the changes in mix propertres ‘the PQI will have to be callbrated to
each mix. The dev1ce was cal1brated to the mix usmg the same procedure as the

" nuclear gauge. -After the _dens1ty measurements were made with the two gauges, the-i

" cores were then drilled and removedfrom the road The densities of the cores were o
.measured in accordance with AASHTO T 166 The average densrty of the cores were
. compared to the average measured value of the gauge and an average offset for each e

section was calculated The offset 1s the drfference between average core densrty and

the average gauge measured densny for each m1x ThlS average offset is then applled
to all the measurements made for that sectron and is used to determme a corrected

gauge measured density.

It should beAnoted that the Saturated Surface Dry (SSD) method does not give

e the actual densrty of the compacted specimen, only an approxrmatron The
measurements were corrected to the cores to ensure the measured dens1t1es ‘we.re
compared to the actual density Vof the "in-—place mix. An analysi's was ran compa'ring\

_the PQI'and nuclear gauges to the cores taken from sub-lots one and three from each ,
‘-test sectlon Whrle no method is proven absolute the core bulk spec1ﬁc grav1ty,

| measured by the SSD method (AASHTO T 166 00) is mult1pl1ed by the weight of

water to-give a dens1ty in pounds per cub1c foot and is consrdered to be the correct

. value
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552 Initial Observations
Initial ﬁeld.observations suggested that the PQI had a muc'h (greater variability |
: .‘to the core density than the nuclear gauge A statistlcal analysis was performed using
the calculated offset values The results can be seen in Table 4. The gauge vvas
‘ »1n1t1ally thought to be a very 1neffect1ve tool by the techn1c1ans collectmg the data.
. The need for larger correct1ons was of concern. The average offset along w1th the
standard dev1at10n values produced this initial concern. The uncorrected dens1t1es for

.- the PQI were further from the actual core densxtles than the nuclear gauge. The data

"~ canbe found in Appendlx B

“'Tab,le 4. Compariso‘n of Offsets for Each Density Gauge‘ .

o I . | Absolute
|. Nuclear | -~ Difference
- Gauge | PQI Gauge | Between
: | Offset . Offset Offsets
Average -04 73 | 85
Standard Deviation| -~ 2.2 . 8.0 , 2.9
Variance 47 - - 63.1 34.5
Max - - 48 ) 19.8 18.2
~ Min . 44 -7.6- 0.2
Range - 92 - | . 274 18.0.

. 5.5i3' Regression Analysis .

o The PQI and nuclear gauge were evaluated using a linear regression to obtain
a coefﬁcient of determination, ;Rz. The ;R‘Z-v'alue,is‘ a measure of the predictability of

the variance and the‘,nature: of the eorrelation (Merks 1985). This included all

aggregate and mix types t_o conclude the‘overall perforrnance of the tvvo :"gauge_s.‘
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: Each gauge was'ev'aluated in ‘three difl'er’ent scenarios. The uncorrected gauge S
measurements were compared to the core densmes Next the corrected measurements
weré compared to the core. densmes Last was to compare the gauges to each other

"

The 1mt1al comparlson produccd R values of 0. 02 and 0.77 for the PQI and

' the nuclear gauge respectlvely when companng the uncorrected measurements to the .

- -core densmes The data plots are shown in 0 Fi igures 24 and 25, respect1vely ThlS

suggests the nuclear gauge has a gooyd correlation to the actual densities while the PQI

' has a poor correlation. The corrected gauge measurements were then’compared to ‘the
_ core 'den‘sitiesi. R? values for the Fl%_QI'and ‘Vnurclear gauge were 0.96:’ and ‘(_).97, )
,:respectlvely. This shows that Awhenu tlle"offse’t.li‘s applied to each of the" gauges each -
| —produces results consrstent wnh the actual den51ty The data plots are shown in |

" Figures 26 and 27, respectlvely The next step was to perform an. analy51s between

.

| the two' densrty gauges The corrected densmes produced an'R? value of 0 97 whlle ) :

the uncorrected densities produced a'value of 0. 1)2 The data plots are shown in-
Flgures 28 and 29 respectlvely Thrs backs up the. prev1ous conclu51on The PQI
gauge did perform as ‘expected when the offset was applied. However; itdid not give:
a true measure of density fromlthe raw data. T he:’data for the uncorrected and |

~ corrected density measurements can be found in Appendix C Iand Appendir( D,

respectively.
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5.5.4 Hypothesis Tésting
‘Statistical analysis ‘wa_s perfcnned to cOmpare the mean density measure from
the two different devices; A st'andard hypothesis test was used to con'f”'lrm' or deny

~ that the means of the two sample sets are equal In the 1n1t1al analysrs the null

hypothesrs Ho, was deﬁned as the average dlfference between measurements is zero.

. “The altemate hypothesrs H,, defines that the average dlfference between was not
"»zero Ho is accepted 1f the calculated p-value from MS Excel is larger than the

51gn1ﬁcant level of ﬁve percent Otherwrse Ho is rejected and H1 is accepted :

& o

- The first p‘ar,t-(”of this' analy31s was to characterize the uncorrected density

. "measurements The results of thls can be seen 1n Table 5 The null hypothesrs Ho,
:'Kllmphesv the two means of. the two data sets are equal It can be summarlzed in the

: lequatron Ho Hl—Hz Th1s 1nfers that the gauges wduld read w1th1n the same range as

, the measured den51ty of the cores The altematrve hypothesrs H,, is that Ho 1S not h

true It can be summarrzed by the equatlon Hl lll#lz As can be seen in Table 5, Hy

is the accepted hypothesrs Nelther gauge measures the same dens1ty, as grven by the _

core measurement w1th1n a ﬁve-percent s1gn1ﬁcance level In each case of this -

ana1y51s the altematrve hypothesrs was accepted and the means were statrstlcally '

, dlfferent between the two populatlons S
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Table 5. Hypothesis Test for Uncorrécted Density Measurements.

Nuclear Gauge
Uncorrected
Core Density | Core Density Density
analyzed with | analyzed with | analyzed with
PQl Nuclear Gauge PQ!
Uncorrected Uncorrected Uncorrected
Density Density Density
p-value 3.0E-22 3.2E-04 2.8E-31 -
Ho:pi=p Reject Reject  Reject
2 PRRTRE NN Accept Accept Accept

The same statistical method was used to evaluate the corrected measured

values and core densities. The same Hy and H; were defined. In this analysis the null

hypothesis was accepted as the p-values from MS Excel all exceeded the five-percent

significance level. The results of the analysis indicated that both gauges gave the

same mean as the core densities. It can be concluded that the gauges will perform as

expected with relation to the core density and to each other. The results can be seen in

Table 6.

~ Table 6. Hypothesis Test for Corrected Density Measurements.

: Nuclear Gauge
Core Density Corrected
Core Density analyzed with | Density analyzed

analyzed with PQI| Nuclear Gauge with PQI

Corrected Corrected Corrected
Density Density Density

p-value - 061 0.76 0.41

Ho: =10 Accept Accept Accept
Hy i = Reject Reject Reject
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5.5.5 Absélﬁfe Difference ljetWeen,Measuremgﬁts
' Tilel &iffereflce Bétweén the 'fheasured densities of each gaﬁge waé evaluated. '1
~This \;vaé done .usiﬁg the a‘b‘solu“c"fr:‘diffe‘r.ence Between the measured dénsitiés.
Traditional stafistical meﬂio‘c.ls v‘\feré»USeﬁd to ;:valuate these daté sets. ,‘ The average,

* standard deviation, and the va_rignce éf th¢ pobulation were used to cbmpare‘ the I;QI,' :
" nuclear gaﬁge and the c‘ores. Tﬂe aaté fr(;m the uﬁéorrp;:ted measurements suggests

' the PQI‘is éﬁsceptible to greater varia,bﬂity than tﬁe nuclear géuge. ’fhe,values for
this can be se‘éﬁ 1n Table 7. Thg corrected values were cofnparéd in the same manner.
. The two gauges prodpced reklat‘i:vely close 'comparisons',vsuggestir\;g the gailg'es are
'-sirriilart This data analysis can b;e,seen in Table 8. In each case the ‘standard deviation
is almost as much: as the aVeragc?.:Each of thg two _géugcs produces high variancés.

The PQI consistently produéed a higher {/ariability than the nuclear gauge.

Table'7. Statistics of Absolute Difference in Uncorrected Measured Data.

‘Absolute Absolute

Absolute . Difference Difference
Difference | Between Core Between
Between Core-| and Nuclear |Nuclear Gauge
~and PQl ~ Gauge ' |. andPQl
Uncorrected - Uncorrected Uncorrected
. Density | Density Density
c - (Ib/ftr3) - - (Ib/ftr3) - (Ib/ft”3)
Average ~ .85 2.1 | 84
.Standard Deviation . 64 . 14 | 5.6
Variance -7 404 19 - | - 310
Maximum.- i 21.0. . 6.6 20.3.
Minimum - | = 00 o 0.0 - - 0.0,




Table 8 Statlstlcs of Absolute leference in Corrected Measured Data ,

‘ 5;5.6 Cb‘hclusions :
, The nuclear gauge is the accepted practice for estlmatmg density of HMA on
» ‘ road surfaces The PQI is hmlted In apphcatlons when compared to the nuclear

~ gauge The PQI offers a safer workmg env1ronment and is also env1ronmentally

' frlendly The nuclear gauge requlres spec1al state perrnlts and hcensmg in contrast tof,

e the PQL The PQI can be camed across state llnes where the nuclear gauge is only

’licensed for each spec1ﬁc state

’ A study performed by FDOT in December of 1999 was performed ina s1m11ar.

' manner It compared Troxler CPN and PQI gauges on two test sections. It produced
51m1lar res’ults as seen from this study. The nuclear gauge’s had less variability with
respect to the core dens1t1es When all the data was compiled FDOT recommended

| the PQI be allowed for use asa QA/QC tool (Sholar 1999).
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g Absolute Absolute ,
' Absolute ~ Difference | Difference )
| = Difference -:| Between Core| Between
e Between Core and Nuclear . Nuclear Gauge| .~ -
andPQl .- | Gauge .. | - and PQI
Corrected " Corrected | Corrected .
‘Density Density - Density -
S (Iblft"3) (lblft"3) o (Iblft"3)
Average o ©075 |77 069 - 0.75
Standard Deviation | . 0.64. 0.58 | - 058
 Variance 0417 | . 033 0.33 -
~ Maximum S 351 | . 2588. | .260
- "Minimum | 0.02 - 000 | . 000 .




The analysis shows the PQI measures at a greater difference to the actual

density than a traditional nuclear gauge when an offset is not applied. The greater
difference from‘the measured value to the actual value does not effect the ability to
apply an offset to obtain a correct value. The Student-t analysis shows that both
gauges will perform as expected when the offsets are applied. It is then concluded

‘ that the PQI will work as well as a traditional nuclear gauge.



: ‘6.0'Conclusvions and Summary o

A summary of an accelerated pavement Test Track was presented herem The .

Test Track was constructed in Aubum Alabama TDOT contracted w1th NCAT and

‘ !UT to conduct full scale accelerated testmg of HMA at the NCAT Pavement Test

Track. The l.7-m1le Test Track was constructed with 46 test sections for evaluat1on
with respect to ruttmg susceptlblllty ‘Ten dlfferent government agencies participated
in th1s effort The Test Track was constructed to each agency S specrﬁcatlons The .

testmg phase wrll take approximately two years to complete At Wthh time

l 10,000,000 .ESALs will have been 1ntroduced to each test sectlon. ,

As part of this Phase I study, TDOT funded the on-site presence ofaUT

Graduate Research Assistant during the construction of the test sections. Other

‘members of the research team, including TDOT representatives also visited the Test

Track periodically during construction. The observations of the research team,

including the design and construction of the Test Tracl( are summarized in this final

‘document.” A preliminary accounting of the properties of the HMA placed within

each test section, and some of 'the newer technology observed and evaluated by the

' research team during construction of the Test Track are also docume_nted herein.

’

“Construction of the Test Track began in October of 1998. Pav1ng of the
TDOT sponsored sections (Sectlons S4 and SS) was completed on July 7, 2000 The

TDOT test sections were paved w1th mixes that are representatlve of those placed on

" . the mterstate in Tennessee dunng’the l999'pav1ng season. Section S4 includes two
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‘ mixes consisting predominantly ofcrushed limestone :NS‘e(:ti(';n S5 includ'es two mixesv -
con51stmg predomlnantly of west Tennessee‘River gravel The mlxes were des1gned
in accordance w1th the TDOT Standard Spemficatlons for Road and Bridge
.Construction Spe01al Prov1sron Sectlons 41 1S and 3078, for Superpave Surface

- and Binder Mlxes The 307S. bmder mixes contaln‘ RAP as is common in Tennessee '
* The lift thlcknesses for the mixes placed on the TDOT test sections are 2- 1/2 1nches :

'of 307S binder mix under 1- 1/2 1nches of 41 1S surface mix.

-Truck traffic was 1n1t1ated on the Test Track on September 18, 2000, and w1ll
contmue for approx1mately 2 years or untll a total of 10 million ESALs have been

“applied. Pavement performance w1l_l be momtored weekly during this _2-year period.

An extensrve laboratory-test1ng program is currently being performed to
l )verify the propert1es of the materials and mixes placed on the test sectlons ThlS
'ongomg laboratory-testmg program w1ll provrde data to be used to correlate the full-
scale, accelerated pavement performance results with- accelerated laboratory test -
methods. B “ - o

As innovative technologies become 'available, it is some‘times‘i'difﬁcult to: '
prove:the validity ofthese;devic‘e"s. The construction‘ of the Test Trackv provided an . ‘
' .»optimum proving ground. The conlstantevaluationlot" new technology and design :
~ practlces can only help to advance pavmg technology in the future Many innovative
, testing and samplmg techmques were evaluated during the construct1on of the Test

Track The analy51s of most of these devxces w1ll be published by. NCAT This paper :
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. provided an initiél evaluétion,of the PQI This evaluation proved that the PQI can

work as well as accepted practices.-

h Maﬁy ’hev;r' mi')g deéign methods alfé: being tested by the_\l/arious state agencies..

" The commitmént to expand )the "re;s'qa&h}g broduce a"lon;ger more durable asphalﬁ
pavement cén save 1;u£ure lgenerétions‘ tremcﬁdoﬁs amounts of tax payer dollars. The

inform;tion obtaineci frorﬁ this Test Tr;;:k'éan potenﬁally cha»xnge‘ tﬁe way we think of

HMA in the future. ‘.
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Appendix A
Summary of Final Section Properties

Source: Powell (2001)
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Soction E2

Laboratory Diary

General Description of Mix and Materigls

Design Method: Superpave
Compactive Effort 100 gyrafions
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: . Granite
Gradation Type: BRZ
Avg. Pri ies of Plant Produced Mix
1 . 100
34" 100
12 86
38" 74
No. 4 ) 41
No. 8 29
No. 16 22
No. 30 18
Mo. 50 12
No. 100 7
No. 200 41
Asphalt Binder Content: 47%
Compatted Pill Butk Gravity: 2434
Theoretical Maximum Gravity. = 2505
Computed Air Voids: 28%

General Notas:

Construction Diary

Relevant Conditions for Construction

Completion Date: Tuesday. April 11, 2000
24 Hour High Temperature (F): 76
24 Hour Low Temperature (F): 50
24 Hour Rainfa (in): 0.00
Lift Type: " dual
Design Thickness of Test Mix {in): 40

Plant Con ion an s
Component: . % Setling:
Liquid Bindar Setting 4.8%
Granite 7 48.0%
Granite 89 17.0%
Granite M10 ’ 20.0%
Granite w10 15.0%
Approximate Length (fi): 213
Surveyed Thickness of Section (in): 42
Std Dev of Section Thicknesg (n): - 02
Type of Tack Coat Utilized: Cas-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 297
Average Section Compaction: 94.7%

1) Mixas afe listed chronologically in order of completion date (i.e., constnsction began with E2 and ended with E?).
2} Sections are raferenced by quadrant and sequence numbar, whete "E2” refers o saction 2 of ihe east quadrant,
3) "dual * &t type indicates that the lower and uppar #fits were constructed with the same sxpanrental mx.

4) The total thickness of all experimantal sactions s 4 inchas by dasign, with the axception of S8, S8, 510, 511.
5) ARZ, TRZ, and BRZ refer to gradations intended to pass above, fhrough, and below the restricied zane.

6} SMA and OGFC refet 1o stone mattix asphalt and open-gradead friction course, respactively.
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Section E3

Laboratory Diary
naral ipfion of Mix and Matedal
Design Method: Supemave
Compactive Effort: 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBR
Aggregate Type: Granite
Gradation Type: ‘ BRZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
34" 100
12 94
ye” 73
No. 4 41
No. 8 29
No. 16 23
No. 30 18
No. 5¢ ) 12
No. 100 7
No. 200 4.2
Asphalt Binder Gontent: 48%
Compacied Pill Bulk Gravity: 2419
Theoretical Maximum Gravity: 2513
Computad Air Voids: 40%
General Notes:

Construction Diarv
Relevant i Construction
Complation Date: Tuesday, April 11, 2000
24 Hour High Temperature (F): 76
24 Hour Low Temperature {F): 50
24 Hour Rainfall (in); 0.00
Lift Type: dual

Design Thickness of Test Mix {in}): 4.0
Piant Configuration and Placement Details

Component: % Sefting:
Liquid Binder Setting 4.7%
Granite 7 48.0%
Granite 89 19.0%
Granite M10 18.0%

" Granite w10 15.0%
Approximate Length (ft): 189
Survayed Thickness of Section (in): 4.1
Std Dev of Seclion Thickness (in): 0.3
Type of Tack Coat Utilized: CQS-1h
Targst Tack Application Rate: 0.03 gal/ sy

Avg Mat Temperature Behind Paver (F): 325
Average Section Compaction: 93.5%

1) Mixes are listad chronologically in order of completion date (i.e., constrection bogan with E2 and ended with E1).
2} Sections ars referenced by quadrant and sequence number, whess "E2" rellers to saction 2 of the east ruadrant.
3) "dual " B type mdicates that the lower and uppar Bfts were consbucted with the same axparimental mix.

4] The total thickness of a8 expenmantal sections is 4 inchas by design, with the axception of S8, S0, S10, S11.

. 5} ARZ, TRZ and BRZ refer fo gradations intendad to pass sbove, tiirough, and below the rastricied 2one.

8) SMA and OGFC refer to stona matrix asphait and open-gradsd friction course, respectively.
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* Coimpactive Effort. . .

Granite”. 7.

-

| Completion Date:
24l-&manghTenpemmre(F) ;-,.”'.;7'5‘;«
2 HourLuwTenmratme (F: . 51

24HoirRainfall (in): -+ .-~~~ 000 .-
LrﬂType R - dual

v‘ ' - . 4 s

Rel'

iong n ion .

Wemesday. April 12, 2000

N T -

Gradation Type: . BRZ < . | ‘Design Thickness of Test Mix (m) A0
. Avg. Lab Properties of Plant éroduoe(_i‘M_ik - L P4 nf nd Piacemen Details
- Sieve Size: S Passgg .. Compo nént: % Settmg
BN 400 .« | * Uquid Binder Seting 47%
K . 100 Granite, I . 48.0% -
1wr 95 -, | Granite 89 19.0%
e 757 0 |* Grante ' T M0 1B0%
No. 4 o a2 _* Granite, © w10 - - 15.0% .
‘No8 - .- 29 ) ' .
No.16 . LB 1 n
No. 30 L O TR :
No.50 © . 13 . -Approximate Length (ft): - 208
Ne.100 . - v BT - ' Surveyed Thickness of Saction (in): 4.1
Nao. 200 : 46 - . : . . T PR
o e .. Std Dev of Section Thickness (in):- - 04
' Asphalt Binder Content:- o 4T% " Type of Tack Coat Utlized: CQs-1h
Compacted Pil Bulk Gravity: - | 2416 Target Tack Appfication. Rate: 003 gal/sy "
Theoratical Maximum Gravity:- 2512 Avg Mat Temperature Bekind Paver (F): 321
- Computad Air Voids: . 38% - - "A\‘»Avamge Section Compaction: 93.8%
Genaral Notes: ‘
1) Mixas &re listed mronnloglcwy in order of compﬁehon date (i (‘ e., cmstmdion b-sgsm with E2 and ended wnh E1) i,
2) Seclions are refarenced by quadrant and | sequence number, where "E2" refers to saction 2 of the aasi quadran. X
3y “dual " BN type indicates that the lower and upper His were constructed with the sama axpenmenlal mix . ; .
43 The total thicknoss of ail experimenlaa sections is 4 inchies by dasign, with the axcaption of SB S8, 810, 511 ; X
S)ARZTRZandBRZre!arloga@msintendedtopassm through, andbeéowltwresmdedzone . oo f
€) SMA and OGFG refer to stone matrix asphalt and open-gradsd friction course, respectively. R o . rf
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Soction ES

! Laboratory Diary ' Construction Diary
| . General Desgiption of Mix and Materials ‘ Relevant Conditions for Construction
Design Mathod: Supemave Complation Date: Thursday. April 13, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 75
: Binder Performance Grade: 76-22 24 Hour Low Temperature (F): 51
! Modifier Type: SBS 24 Hour Rainfal (in): 0.00
; Aggregale Type: Granite Lift Type: . dual
L Gradation Type: TRZ Design Thickness of TestMix (in): 4.0
i A Pri ies of Plant Produced Mix Plant Configuration and Placement Details
Siave Size: % Passing: Component: % Setting:
:* 1™ 100 Liquid Binder Setting 5.0%
i 34 100 ‘ Granite 7 33.0%
' 1 98 Granite 89 23.09%
: ¥ye° 83 Granite Mi10 24.0%
. ﬁ No. 4 54 Granite w10 20.0%
| j No. 8 40
) ; : No. 16 30
No. 30 24
‘ : No. 50 16 Approximate Length {ft): 201
‘ No. 100 : Surveyed Thickness of Section (in): 42
j No. 200 5 4 Std Dav of Section Thickness (in): 02
! Asphalt Binder Content: 51% Type of Tack Coat Utilized: CQs-1h
f Compacied Pil Buk Gravity: 2407 .| TargetTack Appiication Rate: 0.03 gal / sy
i Theorstical Maximum Gravity: 2,500 Avg Mat Temperature Behind Paver (F): 317
Computed Air Voids: 3.7% Average Section Compaction: 92.7%

Geneora! Notes:

1) Mixes are listad chronologically in order of completion dale (i.e., construction began with £2 and ended with E1).
2} Sections are refarsnced by quadrant and sequence number, where “E2" refers to sacton 2 of lhe east quadant
3) "duai * &ft type indicates that tha lower and upper §fis were constructed with the same exparimental mix,
4) The total thickness of all axperimental sections is 4 inches by dasign, with the axception of S8, S0, S10, S11.
5} ARZ, TRZ, and BRZ mefer to gradations intended to pass abova, through, and below the restricted zone.

! B) SMA and OGFC refer to stone matrix asphalt and open-graded friction course, respactively




General Notes:

. Soction E6

Laboratorv Diary Construction Diary
ng Nﬁx and Material Rl 1 i Construction .

- Désign Mathod: Supetpave Complamm Dats: Thursday, April 13, 2000
Compactive Effort: 100 gyrations 24 Hour High Temperature (F): - 75
Binder Performance Grads: &7-22 " 24 Hour Low Temperature (F): . B1

"Modifier Type: NA . | 24 Hour Rainfall (in): . 0.00
. Aggregate Type: Granite - - Lift Type: , dual
. Gradation Type: TRZ " Design Thickness of Test Mix (in): 40
‘ Avg Lab P of Plant Produced Mix - Plant Confiquraion and Placement Details
Sieve Size; % Pase ng "Component: ' * % Setting:
Y 100 Liquid Binder Setting 5.0%.
34 100 Granite 7 33.0%
1 96 . Granite . . 89 23.0%
<l B1 Grante M0 24.0%
No.4 ‘52 |* Granite w10 20.0%
No.8 37
“No. 16 28"
No. 30 22
No. 50 15 Mpmlm Length () 211
No. 100 8 . E Surveyad Thickness of Section (m) 42
No. 200 ‘4"3’1 © Std Dev of Section Thickness (in}: ~ * 0.1
Asphalt Binder Gontent '5.0% Type of Tack Coat Utiized: CQS-1h
Compacted Pl Bulk Gravity: 2411 ‘Target Tack Application Rate: ~ 0.03 gal/ sy
Theorefical Maximum Gravity: - 2510 Avg Mat Temperature Behind Paver (F): 299
Computed Air Voids: 3.9% .Average Section‘Ccmpac't‘tOn: 92 9%,

* 1) Mixes are listed dlmnu{oglcaay in order ofoompﬁehon date (i.e.. construction began with E2 and ended with E{).

2) Sections are refersnced by quadrant and sequence number, where “E27 refers lo saction 2 of the east quadrant.
3) “dual * Bft type mdicales that the lowar and uppar ks were construtted with the samea expenmenlal mist. )
4) The total thickness of al experimental sections is 4 inches by design, with the axception of S8, S¢. S10, S11.

_5) ARZ, TRL and BRZ refer to gradations intended topamabcwe through, and betow the rastndadzone
) 8) SMA anid OGFC refer to slone matrix asphslt and open-gradad fric:bun Course, respechvaly

|
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Section ET

Laboratory Diary
General Description of Mix and Materals
Design Mathod: Supemave
Compactive Effort - 100 gyraions
Binder Performance Grade: 7622
Modifier Type: SBR
Aggregate Type: ' Granite
Gradation Type: TRZ
A Pro ies of Plant Produced Mix
Sieve Size: % Passing:
1 100
s 100
iy 07
g 83
Na. 4 53
Na. 8 38
No. 16 29
No. 3¢ 22
No. 50 16
No. 100 9
No. 200 52
Asphalt Binder Content: 4.8%
Compacted Pill Bulk Gravity: 2413
Theoretical Maximum Gravity: 2.504
Computed Air Voids: 36%
General Notes:

Construction Diary
Relevant Conditi Constucti
Completion Date: Monday. April 17, 2000
24 Hour High Temperature (F): 75
24 Hour Low Temperature {F): 51
24 Hour Rainfaf] (in): . 0.00
Lift Type: dual

Design Thickness of Tast Mix (in): 4.0
Piant Confguration and Placement Details

Component % Setting:
Liquid Binder Setting 5.0%
Granite 7 33.0%
Granite 89 i 23.0%
Granite M10 24.0%
Granite w10 20.0%
Approximate Length (ff): 193
Survayed Thickness of Saction (in): 42
Std Dev of Section Thickness (in): 02
Type of Tack Coat Utlizad: CQs-1h
" Target Tack Apphication Rate: 0.03gal/sy

Avg Mat Temperature Behind Paver (F): 320
Average Section Compaction: 93.9%

1} Mixes are listad chronologically in order of complstion date (i.e., construction began with E2 and ended with E1).
2} Sections are relerenced by quadrant and seguence number, where “E2" refars 1o saction 2 of the east quadrant
3) “dual ® @l typa indicates that the lowar and uppsr ¥fts were constructed with the same experimental mix.

4) The total thickness of afl axperimental sections is 4 inches by design, with the exception of S8, 80, 510, 511.
5} ARZ, TRZ, and BRZ refer to gradations inlended to pass abova, through, and below the restricted 2one.

B) SMA and OGFC refer (o stona matrix asphatt and open-gradad friction course, respactively.
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Section EB

Laboratory Diary
Gensl iption of Mix and Material
Design Mathod: Superpave
Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Granite
Gradation Type: ARZ
A Pri ies of Plant Produced Mix
Sieve Size: % Passing:
1T 100
34 100
1" 28
38" 86
No. 4 66
No. 8 51
No. 16 38
No. 30 28
No. 50 18
No. 100 10
No. 200 52
Asphalt Binder Content: 56%
Compacted Pill Bulk Gravity: 2372
Theoretical Maximum Gravity: 2477
Computed Air Voids: 4.2%

Generat Notes:

Construction Diary
Relavant Conditi nstriction

Completion Date: Tuesday. April 18, 2000
24 Hour High Temperatura (F): 85
24 Hour Low Temperature (F): 50
24 Hour Rainfall (in): 0.00
Lift Type: dual
Design Thickness of Test Mix {in): 4.0

Piant Configuration and Piacement Details
Component: % Setting:
Liquid Binder Setting 57%
Granite 7 30.0%
Granite 89 10.0%
Granife M10 24.0%

. Granite w10 36.0%
Approximate Length (f): 208
Surveyed Thickness of Section (in): 42
Std Dev of Section Thickness (in): 0.1
Type of Tack Coat Utilized: CQs-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 280
Average Section Compaction: 92.7%

1) Mixes are listad chronologically in ordes of completion date (i.2.. construction began with E2 and ended with E{).
2} Sections are refersnced by quadrant and sequence number, where “E2” refers to saction 2 of the east quadrant,
3) "dual ~ kAt type indicates that the tower and uppar Efts were constructed with the same axperinvenial mix.

4) The total thicknass of a experimental sections is 4 inches by dasign, with the axception of S8, 80, S10. S11.
5} ARZ, TRZ, and BRZ refer to gradations intended to pass sbove, through, and below the rastricted zone.

B) SMA and OGFC refer to stona malrix asphalt and open-graded friction course, respactively.
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Section E9

Laboratorv Diary
nerat iption of Mix and Matedal
Design Method: Superpave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Granite
Gradation Type: ARZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
K2 100
1 97
38" BS
No. 4 64
No.8 49
No. 16 36
No. 30 27
No. 50 18
No. 100 10
No. 200 52
Asphalt Binder Content 54%
Compacted Pill Buik Gravity: 231
Theoretical Maximum Gravity: 2480
Computad Air Voids: 44%

General Notes:

Construction Diary

Relevant Conditi Construction
Comptetion Date: Tuesday. April 18, 2000
24 Hour High Temperature (F): 85
24 Hour Low Temperature (F): 50
24 Hour Rainfall (in): 0.00
Lift Type: dual
Deeign Thickness of Test Mix (in): 4.0

Ptant Configuration and Placement Details

nent: % Setting:
Liquid Binder Setting 57%
Granite 7 30.0%
Granite 89 10.0%
Granite M1D 24.0%
Granite w10 36.0%
Approximate Length (ft): 198
Surveyed Thickness of Section (in): 41
Std Dav of Section Thickness (in): 0.1
Type of Tack Coat Utllized: CQs-th
Target Tack Applcation Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 315
Average Section Compaction: 92.9%

1) Mixes are listad chronglogically in ordes of completion date (i.e., construction began with E2 and ended with Ef).
2) Sections are refsrenced by quadrant and sequence number, where “E2” refers to saction 2 of the east ruadrant.
3) “duai " Bt type indicales that the lowar and upper Bfls wers constructed with the same experimental mix.

4) The total thickness of afl experimental sections is 4 inchas by design, with the axception of 58, S8, S10. S11.
$}) ARZ, TRZ. and BRZ refer to gradations intended to pass above, through, and below the restriciad zona.

B} SMA and OGFC refer to slone matrix asphalt and open-gradad friction course, respectively.




Soction E10

Laboratorv Diary

ne iption of Mix and Material
Design Method: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBR
Aggregate Type: Granite
Gradation Type: ARZ
Avyg. 1 ab Properties of Plant Produced Mix
Sieve Size: % Passing:
1T 100
8" 100
1w 97
348" 87
No. 4 67
No. 8 51
No. 16 38
No. 30 29
No. 50 19
No. 100 10
No. 200 56
Asphalt Binder Content: 5.8%
Compacted Pill Bulk Gravity: 2.380
Theorstical Maximum Gravity: 2467
Computed Air Voids: 3.5%

General Notes:

Construction Diarv

Relevant Conditions for Construction

Completion Date: Thursday. April 20, 2000
24 Hour High Temperature (F): B5

24 Hour Low Temperature (F): 54

24 Hour Rainfall (in): 0.00

Lift Type: dual

Design Thickness of Test Mix (in): 40
Pla nfiquration and Place Detailg

Component: % Setting:
Liquid Binder Setting 57%
Granite 7 30.0%
Granite 89 10.0%
Granite M10 24.0%
Granite w10 36.0%
Approximate Length {ft): a9
Survayed Thickness of Saction (in): 44
Std Dav of Section Thickness (in): 0.3
Type of Tack Coat Utilized: CQs-1h
Target Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 326
Average Section Compaction: 93.0%

1) Mixas are listad chronologically in order of completion date (i.e.. construction began with E2 and ended with E€).
2} Sectons are referencad by quadrant and sequenca number, where “E2" refers to section 2 of the eas! quadrant
3) "dual T KRt type indicales that the lowar and uppar Efls were constructed with the same expsrimentaf rmix.

4) The total thickness of all exparimantal sections is 4 inchas by design, with the excaption of 58, 80, S10, S11.
§) ARZ, TRZ, and BRZ refer to gradations intendad to pass abave, through, and below the restricted 2one.

B) SMA and OGFC refer to stonie malrix asphalt and open-gradsd friction course, respettively.




Saction N1

Laboratory Diary
ne iption of Mix and Matedal
Design Method: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: $BS
Aggregate Type: Lms/Slag
Gradation Type: ARZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1T 100
KT 100
1 100
38" 852
No. 4 62
No. 8 52
No. 16 33
No. 30 22
No. 50 15
No. 100 10
No. 200 6.7
Asphatt Binder Content: 7.4%%
Compacted Pill Bulk Gravity: 2.306
Theoretical Maximum Gravify: 2.365
Computed Air Voids: 2.5%

General Notes:

Construction Diary
Relevan i n i

Completion Date: Tuesday. April 25, 2000
24 Hour High Temperature (F): 75
24 Hour Low Temperature (F): 55
24 Hour Rainfall (in): 0.00
Lift Type: dual
Design Thickness of Test Mix {in): 4.0

Plant Configuration and Placement Details
Component: % Setting:
Liquid Binder Setting 7.2%
Slag 78 320%
Slaq 8910 28.0%

Limestone Manufactured Sand  40.0%

Approximate Length {ft): 201
Surveyed Thickness of Section (in): 39
Std Dav of Section Thickness (in): 03
Type of Tack Coat Utlized: CQs-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 306
Average Section Compaction: . 951%

1) Mixes are listad chronologically in ceder of completion date (i.e., construction began with E2 and ended with E1).
2) Sections are referencad by quadmnt and sequence number, where “E2" refers to section 2 of the sast quadrant.
3) “dual * Eft type indicates that the lowar and upper Bfts wera constructed with the same expersnental mix,

4) Tha total thickness of alt experimental sections is 4 inchas by design, with the axcaption of S8, S8. S10, S11.
§} ARZ, TRZ. and BRZ refer to gradations intended to pass above, through, and betow the restricted 2one.

B} SMA ard OGFC refer to stona malrix asphatt and open-graded friction course, respactively.




Saction N2

Laboratorv Diarv Construction Diary
General Description of Mix and Materials Relevant i Constaiction
Design Method: Supemave Completion Data: Tuesday. April 25, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 75
Binder Performance Grade: 76-22 24 Hour Low Temperature {F): 55
Modifier Type: SBS 24 Hour Rainfafl (in): 0.00
Aggregate Type: Lms/Slag uft Type: dual
Gradation Type: ARZ Design Thickness of Test Mix {in): 40
Avg. Lab Properties of Plant Produced Mix Plant Configuration and Placement Details
Sieve Size: % Passing: Component: % Sefting:
' 100 Liquid Binder Setting 7.7%
KU 100 Slaq 78 320%
1" 89 Slaq 8910 28.0%
318" 80 Limestone Manufactured Sand  40.0%
No. 4 86
No. 8 50
No. 16 33
No. 30, 22
No. 50 16 Approximate Length (ft): 200
No. 100 " Survayed Thickness of Section {in): 4.3
Ne. 200 o Std Dev of Section Thickness {in): 03
Asphalt Binder Gontent 7.8% Type of Tack Coat Utilized: CQs-1h
Compacted Pill Bulk Gravity: 2300 Target Tack Application Rate: 0.03 gal/ sy
Theorsatical Maximum Gravity: 2352 Avg Mat Temperature Behind Paver (F): 316
Computed Air Voids: 22% Average Section Compaction: 94.7%

General Notes:

1 Mixes are listad chironglogically in order of completion date (i.e., construction began with E2 and ended with E{).
2) Sections are refersncad by quadrant and sequence number, where "E2" refers to section 2 of the east quadrant.
3) "dual * Eft type indicales that the lowar and upper #ls wera constructed with the same exparimental mix.

4) Tha total thickness of al axparimantal sections is 4 inches by design, with the axcaeption of S8, S, S10, S11.
5) ARZ, TRZ and BRZ refer fo gradations intended to pass above, through, and below the restricted 2one.

B) SMA and OGFC refer to stona matrix asphait and open-graded friction course, respactively.
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Section N3

Laboratory Diary
nel iption of Mix and Material
Design Method: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/Slag
Gradation Type: ARZ
Ava. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
3ix 100
1w 99
Ky 91
No. 4 68
No. 8 51
No. 16 33
No. 30 22
No. 50 15
No. 100 10
No. 200 6.5
Asphalt Binder Content: 7.6%
Compacted Pill Bulk Gravity: 2294
Theoretical Maximum Gravity: 2.369
Computed Air Voids: 3.2%

General Notes:

Construction Diary

Relevant Conditi Cons ion

Completion Date: Wednesday, April 26, 2000
24 Hour High Temperature (F). BS
24 Hour Low Temperature (F): 55
24 Haur Rainfall (in): 0.00
Lift Type: dual
Design Thickness of Test Mix {in): 40

P nfiquration and ment Details
Component: % Setting:
Liquid Binder Setting 7.5%
Slaq 78 32.0%
Slaq 8910 28.0%
Limestone Manufactured Sand  40.0%

Appraximate Length (ft): 200
Surveyed Thickness of Section (in): 42
Std Dev of Seclion Thickness {in): 0.1
Type of Tack Coat Utilizad: CQs-1h
Targst Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 295
Average Section Compaction: 94.1%

1) Mixes are listad chrenologically in order of completion date (i.e., construction began with E2 and ended with E4).
2} Sections are refarsnced by quadrant and sequence number, where "E2" refers to saction 2 of the east quadmnt
3) “dual ” &t type indicates that tha lowar and uppar Bfts were constructed with the same experimental mix.

4) The total thicknass of all axperimental sections is 4 inches by dasign, with the excaption of S8, S8, S10, S11.
5) ARZ, TRZ and BRZ mfer to gradations intlended to pass abova, through, and below the restricted zone.

B) SMA and OGFC refer lo stone matrix asphalt and open-gtaded friction course, respactively.
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Laboratory Diary
General Description of Mix and Materals
Design Method: Supempave
Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/Slag
Gradation Type: ARZ
A Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
4" 100
1 09
g ™
No. 4 68
No.8 52
No. 16 a5
No. 30 23
No. 50 15
No. 100 9
No. 200 6.0
Asphalt Binder Content 6.8%
Compacted Pill Bulk Gravity: 2296
Theoretical Maximum Gravity: 2400
Computed Air Voids: 4.3%

General Motes:

Section N4

Construction Diary
Relavant Conditi Cons i
Completion Date: Thursday, May 18, 2000
24 Hour High Temperature (F): 85
24 Hour Low Temperature {F): 55
24 Hour Rainfall (in): 0.00
Lift Type: dual

Design Thickness of Tast Mix (in): 4.0
Plant Configuration and Piacement Details

Component: % Setting:
Liquid Binder Setting 71%
Slag 78 32.0%
Slag 8910 28.0%
Limestone Manufactured Sand  40.0%
Approximate Length {ff): 199
Survayed Thickness of Section (in): 42
Std Dav of Section Thickness (in): 01
Type of Tack Coat Utilized: CQSs-1h
Target Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 288
Avsrage Section Compaction: 93.4%

1) Mixas are listad chronologically in order of completion date (i.e.. constroction began with E2 and ended with E1).
2} Sections are raferenced by quadrant and sequenice number, whese “E2" relers to saction 2 of the east quadrant
3) "dual " B type indicates that the towar and upper #fis were construcied with the same experimental mix.

4) The total thickness of all expetimantal sections s 4 inchas by design, with the excaption of S8, 80, S10, S11.
5} ARZ TRZ and BRZ refer to gradations intended to pass above, through, and below the restricted zone.

B) SMA and OGFC refer to stone malrix asphalt and open-graded friction course, respactively.
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Soction N$

Laboratory Diary
General Desaiplion of Mix and Materials
Design Method: Superpave
Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/Stag
Gradation Type: BRZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
T . 100
kI o 100
17 89
g 84
No. 4 52
No. 8 38
No. 16 28
No. 30 18
No. 50 14
No. 100 11
No. 200 83
Asphalt Binder Content: 6.9%
Compacied Pill Bulk Gravity: 2285
Theoretical Maximum Gravity: 2.355
Computed Air Voids: 3.0%

Gaoneral Notes:

Construction Diary
Relevan i Coni ion

Completion Date: Thursday, May 18, 2000
24 Hour High Temperature (F). 89
24 Hour Low Temperature (F): 68
24 Hour Rainfal (in): 0.00
Lift Type: dual
Design Thicknass of Test Mix (in): 40

Ptant Configuration and Placement Detaile
Component: - % Setting:
Liquid Binder Setting 6.9%
Slag 78 53.0%
Slaq 8910 17.0%
Limestone Modified 8910 30.0%
Approximate Length {ft}: 201
Survayed Thickness of Saction (in): 44
Std Dev of Section Thickness (in): 03
Type of Tack Coat Utilized: CQSs-1h
Target Tack Application Rate: 0.03 gal { sy
Avg Ma! Temperature Behind Paver (F): 282
Average Section Compaction: 03.8%

1) Mixas are listed chronofogically in crder of completion date (i.e., construction began with E2 and ended with E{).
2} Sections are relersnced by quadrant and sequence number, where "E2" refers to saction 2 of the eas! quadrant.
3) "dual " Aft type indicales that the tower and upper Efts were coastructed with the same expermental mix.

4) The total thickness of afl experimantal sections s 4 inchas by design, with the exception of S8, 88, 510, S11.
5) ARZ, TRZ. and BRZ refar to gradations intended to pass above, through, and below the rastricted 2one.

8} SMA and OGFC refer to stons mattix asphalt and open-gradad frction course, respeactively.
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Section N6

Laboratory Diary
General Description of Mix and Materals
Design Method: Superpave
Compactive Effort: 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/Stag
Gradation Type: BRZ
Avg. Lab Properties of Plant Prduced Mix
Sieve Size: % Passing:
1™ 100
34" 100
12 89
38" 85
No. 4 54
No. 8 37
No. 16 s
No. 30 17
No. 50 13
No. 100 10
No. 200 82
Asphalt Binder Content 6.8%
Compacted Pill Butk Gravity: 2270
Theoretical Maximum Gravity: 2.348
Computed Air Voids: 3.3%

General Notes:

Construction Diarv
Relevant Conditions for Construction

Complation Date: Thursday, June 01, 2000
24 Hour High Temperature (F): 92
24 Hour Low Temperature {F): 514
24 Hour Rainfall (in): 0.00
Lift Type: dual
Design Thickness of Test Mix (in): 4.0

Piant Configuration and Placement Details
Component: % Setting:
Liquid Binder Setting 6.5%
Slag 78 53.0%
Slaq 8910 17.0%
Limestone Modfed 8910 30.0%
Approximate Length {ft): 197
Surveyed Thickness of Saction (in): 414
Std Dev of Section Thickness (in): 02
Type of Tack Coat Utilized: CQs-1h
Targst Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 289
Average Section Compaction: 94.4%

1) Mixes are listad chronologicatly in crder of completion date (i.e.. construction began with E2 and ended with E1).
2} Seclions are relersncead by quadrant and seguence number, whese "E2" refers to saction 2 of the east quadrant,
3) "dual ™ Bt type indicates that the lowar and upper &fts were constructed with the same experimenta mix.

4) The total thicknoss of al expermental sections s 4 inchas by design, with the exception of 38, 58, 810, 811.
&) ARZ, TRZ. and BRZ mefer to gradations intended to pass sbove, through, and below the restricted zone.

B} SMA and OGFC refer 1o stone matrix asphalt and open-gradad friction course, respectively.




Section N7

Laboratorv Diary
General Description of Mix and Materals
Design Methad: Superpave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBR
Aggregate Type: Lms/Stag
Gradation Type: BRZ
Avg. Lab Pr ies of Plant Produ Mix
Sieve Size: % Passing:
T 100
38 100
12 08
Kl 83
No. 4 52
No. 8 36
No. 16 24
No. 30 17
No. 50 13
No. 100 10
Nao. 200 78
Aszphalt Binder Content: 5.9%
Compacted Pill Bulk Gravity: 2281
Theoretical Maximum Gravity: 2.330
Computed Air Voids: 21%
General Notes:

Construction Diarv

Relevant Conditions for Constnuction

Compleation Date: Thursday, June 01, 2000
24 Hour High Temperature (F). 92
24 Hour Low Temperature (F): 67
24 Hour Rainfall (in): 0.00
Lift Type: dual
Design Thickness of Test Mix {in): 4.0

Piant Configuration and ment Details
LComponent: " % Seting:
Liquid Binder Setting 6.9%
Slaq 78 53.0%
Slaq 8910 17.0%
Limestone Modhed 8910 30.0%
Approximate Length (ft): 203
Surveyed Thickness of Section (in): 39
Std Dev of Section Thickness (in): 0.1
Type of Tack Coat Utilized: CQs-1h
Targs{ Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 323
Average Section Compaction: 93.9%

1) Mixes are listed chronologically in ordey of completion date (i.e., construction began with E2 and ended with E¥).
2) Sections are referencaed by quadmnt and sequence number, where “E2" refers to section 2 of ihe east quadrant
3) "dua T Bft typs indicates that the lowar and uppar ¥ts were consiructed with the same experimental mix.

4) The total thickness of afl experimental sections is 4 inches by design, with the exception of S8, SB. 510, S11.
£) ARZ, TRZ and BRZ refer to gradations intended to pass abova, through, and below the restricted 2one.

B8} SMA and OGFC refer to siona matlsix asphalt and open-gradsd friction course, respactively.
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Soction N8

Laboratorv Diary
General Description of Mix and Materdials
Design Mathod: Superpave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBR
Aggregate Type: Lms/Siag
Gradation Type: BRZ
" Avg. Lab Properiies of Plant Produced Mix
Sieve Size: % Passing:
1 100
K'Z o 100
1r ' 99
8" 85
No. 4 55
No. 8 37
No. 16 24
No. 30 17
No. 50 13
No. 100 10
No. 200 75
Asphalt Binder Content: 6.6%
Compacted Pill Bulk Gravity: 2.256
Theoretical Maximum Gravity: 2.351
Computed Air Voids: 4.0%

General Notes:

Construction Diary
Relevant Conditi Construction

Completion Datg: Monday, June 05. 2000
24 Hour High Temperature (F): 77
24 Hour Low Temperature (F): 60
24 Hour Rainfall (in): 0.08
Lift Type: dual
Design Thickness of Test Mix {in): 4.0

Ptant Confiquration and Piacement Details
Component: % Seting:
Liquid Binder Setting 6.4%
Stag 78 53.0%
8laq 8910 17.0%
Limestone Modified 8910 30.0%
Approximate Length (ft): 203
Surveyed Thickness of Section (in): 39
Std Dev of Section Thickness (in): 02
Type of Tack Coat Utlized: CQS-1h
Targst Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Pavar (F): 318
Average Section Compaction: 94.7%

1) Mixes are listed chronalogically in order of comgplstion date (i.e.. construction began with £2 and ended with E4).
2} Sections are refersnced by quadrant and sequence number, where “E2° refers to section 2 of the east quadrant
3) "dua! * &ft type indicates that the lowar and uppar &fts were constructed with the same experimental mix.

4) The total thicknass of af axperimantal sections is 4 inchies by design, with the axcaption of S8, 58, 510, 811.
§) ARZ, TRZ and BRZ refer to gradations intended to pass above, through, and befow the restricted zone.

B) SMA and OGFC refer to stone matrix asphalt and open-gradad friction course, respectively.




Laboratore Diary
ne ipti Mix and Malenal
Design Mathod: Supemave
Compactive Effort: 100 gyratons
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Lms/Slag
Gradation Type: BRZ
A Pri ies of Plant Produced Mix
Sieve Size: % Passing:
1T 100
K12 100
1 89
38" 87
No. 4 57
No. 8 40
No. 16 28
No. 30 19
No. 50 14
No. 100 1"
No. 200 88
Asphatt Binder Content: 6.7%
Compacted Pill Bulk Gravity: 2.279
Theoretical Maximum Gravity: 2.3%4
Computed Air Voids: 3.2%

Goneral Notes:

Section N9

Lonstruction Diary

Relavan i n ion

Completion Date: Wednesday. June 07, 2000

24 Hour High Temperature (F): 84
24 Hour Low Temperature (F): 60
24 Hour Rainfall (in): 0.00
Lift Type: dual
Design Thickness of Tast Mix {in): 4.0
Plant Confiquration and Placement Details
Component: % Setting:
Liquid Binder Setting 6.4%
Slag 78 : 53.0%
Slaq 8910 17.0%
Limestone Modified 8910 30.0%
Approximate Length (). 197
Surveyed Thickness of Section (in): 39
Std Dev of Section Thickness {in): 02
Type of Tack Coat Utilized: CQs-1h
Target Tack Apphication Rate: 0.03 gal / sy
Avg Mat Tempearature Behind Paver (F): 314
Average Section Compaction: 94.5%

1) Mixas are listed chronologically in order of completion date {i.e., construction began with £2 end ended with E{).
2) Sections sre referenced by quadrant and sequence number, where "E2” refers to section 2 of the eas! quadrant
3 “dual ” &R typs indicates that the lowar and uppar s were constructed with the sane experimental rix.

4) The total thickness of afl axparimental sections is 4 inchas by design, with the exception of S8, S8, S1{, S11.
5) ARZ, TRZ, and BRZ refer to gradations intended to pass above, Hirough, and below the rastricted zone.

B8) SMA and OGFG refer to stone malrix asphalt and open-graded friction course, respeactively.
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Sectlpn N10.

ne ipi Mix and Matenal
Design Mathod: Supempave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Lms/Slag
' GradationType: " BRZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: | % Passing
r 100
KT ~100- -
1r 98
‘ 308" B4
No. 4 51
No.8 34
No.16 . b
No. 30 17
No. 50 13
No. 100 10
No. 200 77
Asphait Binder Content: 68%
Compacted Pil Buk Gravity: - 2.257
Theoretical Maximum Gravity: 2339
Computed Air Voids: - 35%

General ﬁotos:

Construction Diarv
Relevan ions for Cons!

Completion Date: Wednesday, June 07, 2000
24 Hour High Temperature (F): B4
24 Hour Low Temperature (F): €0
24 Hour Rainfafl (in): 0.00
Lift Type: “dual
Design Thickness of Tast Mix (in): 4.0

P n ion and Placement Details
Component: ' % Setting:
Uquid Binder Seffing 6.9%
Slaq 78 | 530%
Slaq 8910 17.0%
Limestone Modfied 8310 30.0%
Approximate Length {ft): 206
Survayed Thickness of Section (in): 42
Std Dav of Section Thickness {in): 03
Typeof Tack Coat Uflized:  CQS-1h
Targat Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 324
Average Section Compaction: 094.7%

1) Mixes are listed chrenologically in order of complstion date (i.e.. construction began with E2 and ended with E4).
2) Sections are refarenced by quédrant and sequence number, where “E2" refers to section 2 of the east quadrant. -
3) ~dual * kit typa indicates that the lowar and uppar Efts were constructed with the same exparimental mix,

4) The total thickness of all experimantal sections i5 4 inches by dasign, with the axception of S8, 89, 810, S11.
5} ARZ, TRZ, and BRZ refer to gradations intended to pags above, through, and below the restricted 2one.

8) SMA and OGFC refet to stone malrix asphalt and open-graded friction course, respactively.
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Section N11 (Lower Laver}

Laboratory Diary
General Desaription of Mix and Materials
Design Msthod: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Granite
Gradation Type: BRZ
Avg. 1 ab Properties of Plant Pmduced Mix
Sieve Size: % Passing:
1™ 100
4" 100
17 81
38" 70
No. 4 46
No. 8 34
No. 16 27
No. 30 21
No. 50 15
No. 100 10
No. 200 6.3
Asphalt Binder Content 4.1%
Compacted Pill Bulk Gravity: 2.448
Theorstical Maximum Gravity: 2.529
Computed Air Voids: 3.2%

General Notes:

Construction Diary
Relavant i nstruction
Completion Data: Tuesday, June 08, 2000
24 Hour High Temperature (F): 85
24 Hour Low Temperature {F): 68
24 Hour Rainfall (in): 0.00
Lift Type: lower

Design Thickness of Test Mix (in): 25
Plant Confiquration and Piacement Details

Component: % Setting:
. Uiguid Binder Sefting 4.3%
Granite 6 27.0%
Granite 7 17.0%
Granile 89 20.0%
Granite M10 24 0%
Granite W10 11.0%
Antistrip Hydrated Lime 1.0%
Approximate Length (ft): 195
Surveyed Thickness of Section (in): NA
Sid Dev of Section Thickness (in): NA
Type of Tack Coat Utilized: PG 67-22
Target Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 296
Average Section Compaction: 92 7%

1). Mixas are listad chronologically in order of completion date (i.e., construction began with E2 and ended with E{).
2} Sections are referanced by quadrant and sequence number, whese “E2” refers to saction 2 of the eas! quadrant
3) “dual * ift type mdicates that the tower and uppar §fts werse constructed with the same experimental mix,

4) The total thickness of all exparimental sections is 4 inches by design, with the axception of S8, 38, 814, S11.
£} ARZ, TRZ and BRZ refer to gradations intendad to pass above, hiraugh, and below the restricted zone.

B} SMA and OGFC refer lo slone matrix asphalt and open-graded friction course, respactively.




Set;tion N11 {Upper Laver)

Laboratorv Diary
General Description of Mix ang‘ Matarials
Design Mathad: - Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
" Modifier Type: : o - 8BS
Aggregate Type: Granite
GradafonType: =~ TRZ
Avg. Lab Properties of ‘Plam Produced Mix
" Sieve Size: .. %Passing:
A 100
K 100
11 97
3 80
No.4 . 52
No.8 37
< Nete 30
No.30 - " 24
‘No.50 1.
No. 100 11
No. 200 . ‘ 72
Asphalt Binder Gontent . - . g3%
Compacted Pill Bulk Gravity: * © - 2434 -
Theoretical Maximum Gravity: 2518
Cﬂlp?utad Airveids: . 34%

General Notes:

Construction Diary
Relevant Conditi Consf i

Complation Date: Monday, June 12. 2000
24 Houwr High Temperature (F). B3
24 Hour Low Temperature (F): - 54
24 Hour Rainfall (in): ‘ 0.00
Lift Type: ' upper
Design Thickness of TestMix fin): 4.0
" Prant Configuration an Details-

" Component: ‘ ' % Sefting:

' Liquid Binder Seting 45%

Granite 7 38.0%
Granite 829 . 18.0% -
Granite M1D 32.0%
Granite w10 11.0%
Anistip ° HydratedLime  1.0%

- Approximate Length {ft): ) 195 °
Surveyed Thickness of Saction (in): 414

Std Dav of Section Thickness (in): 01
Type of Tack Coat Utlizad: PG 67-22
Target Tack Application Rate: 0.03 gal/ sy

Avg Mat Temperature Behind Paver (F): 327

YAvemge Section Compaction: - . 93.1%

1) Mixes are listed chronnlogically in crder of complstion date (i.e.. construction bega;n with E2 and ended with E‘l').
2} Sections are referenced by quadrant and sequence number, whese “E2" refers to section 2 of the sast quadrant

©3) “dual * Gft type indicates that the lowar and uppar ifis were constructed with the same experimantal mix.

4) The total thickness of afl axparimental sections is 4 inties by dasign, with the axception of 8B, 88. 510, S11.'
5) ARZ, TRZ and BRZ refer to gradations intended to pass above, thrugh, and below the restricted 2one.
8) SMA and OGFG refer to stoas matrix asphalt and open-gtaded friction course, respectively.




Section N12 (Lower Laver)

Laboratorv Diary
Gens ipti Mix and Material
Design Method: Superpave
Compactive Effort 100 gyrations
Binder Performance Grade: &§7-22
Modifier Type: NA
Aggregate Type: Granite
Gradation Type: BRZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
o 100
38 99
1w 83
g 72
No. 4 49
No. 8 36
No. 16 28
No. 30 22
No. 50 16
No. 100 10
No. 200 6.5
Asphalt Binder Content 4.2%
-Compacted Pil Bulk Gravity: 2445
Theorefical Maximum Gravity: 2.535
Computad Air Voids: 3.5%
General Notes:

Construction Diary
Relevan i ns ion

Complstion Date: Tuesday, June 06, 2000
24 Hour High Temperature [F) 85
24 Hour Low Temperature (F): 68
24 Hour Rainfall (in): 0.00
Lift Type: lower
Design Thickness of Test Mix (in): 25

Plant Configuration and Placement Details
Component: % Setting:
Liquid Binder Setting 43% -
Granite B 27.0%
Granits 7 17.0%
Granite 89 20.0%
Granite M0 24 0%
Granite W10 11.0%
Antistrip Hydrated Lime 1.0%
Approximate Length {f): 201
Survayed Thickness of Section (in): NA
Std Dav of Section Thickness {in): . NA
Type of Tack Coat Utitized: PG 67-22
Targat Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver {F): 293
Average Section Compaction: 92 4%,

1) Mixas are listad chronologically in order of completion date (i.e.. construchon began with E2 and ended with E{).
2} Seclions are referanced by quadrant and sequence number, where “E2” refers to saction 2 of the east quadrant.
3) “dual " B typs mdicates that the lower and uppar His were constructed with the same experinanial mix,

4) The total thickness of afl experimantal sections is 4 intches by design, with the axception of S8, 30, 510, S11.
5§} ARZ, TRZ, and BRZ refer lo gradations intended to pass above, thirough, and befow the restricted zone.

B} SMA and OGFC refer to slone malrix asphait and open-gradad fricion course, respectively.




Saction N12 (Uipper Laver)

Lamm

General Description of Mix and Materials
Design Method: . svAa
Compactive Effort 50 biows
Binder Performance Grade: 7622
Modifier Type: 3BS
Aggregate Type: Granite
Gradati(x? Type: SMA

Avq. Lab Properties of Plant Produced Mix
Sieve Size: | % Passing:
1" 100
<17 100
1" ‘ 96
e 73
No.4 32
_ No.8 -y
" No.16 21
No. 30 ' T 19
No.50¢ . 17
No.100 " 14
No. 200 ‘ 18
.Asphalt Binder Content: 6.2%
Compacted Pill Buk Gravity: 2335 .
Theoretical Maximum Gravity: 2401

. Computed Air Voids: 2T%

General Notes:

Construction Diarv

‘ Relevant Q' onditions for Constnuction )
Monday, June 12. 2000

Completion Date:
24 Hour High Temperature (F): 93
24 Hour Low Temperature (F): Coe7
24 Hour Rainfafl (in): 0.00
Lift Type: upper
 Design Thickness of TestMix fin): 4.0
Piant Con ion and Placement Details
Component: % Sefting:
Liquid Binder Setting 6.1%
Granite . 7 60.0%
Granite - 89 227
Granite M0 10.0%
Stabilizer Fiber 0.4%
Fler  FlyAsn 7.0%
Antistrip Hydrated Lime 1.0%
 Approximate Length (ft): 201
Surveyed Thickness of Section (in): . 39
$td Dev of Section Thickness (in): 02
Type of Tack Coat Utilized: PG 67-22
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver {F): 343
Average Section Compaction: 9;4_5%

1) Mixes are listad chronologically in ofder of completion date (i.e., construction began with £2 and ended with E4).

2} Seclions are ralerenced by quadrant and sequence number, where "E2" refers to saction 2 of the sast quadrant.

3) “duzd " B typa\hdécmes that the towar and upper Bfts were constriucted with the same experimental mix.

43 “The total thickness of a8 expelimental sections is 4 inches by design,-with the axception of SB, 0. 518,811, ~ -
5} ARZ, TRZ, and BRZ refor lo gradations intended to paes above, rough, and betow the restricted zone.

B} SMA and OGFC refert to stone malrix asphzit and open-graded friction course, respactively.

99



- chiloq N13 (Lower Laver)

Gensral Description of Mix and Mgmv ials 1
Design Msthod: Supermave
. Cpmpacti\}e.Effort : 100 gyratons
Binder Performanca Gmd-a o 7622
Modifier Type: C8BST o
Aggregate Type: - C . Gravel
Gradation Type: _ BRZ~
‘Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Pass'm 4
r o0
< -100
1 ‘88
3/8" .73
No. 4 T B
No. 8 .3
No.. 16 25
No. 30 20
No. 50 13
No. 100 8
No. 200 - 63
Asphalt Binder Content - 5_054; ’
" Compacted Pill Bk Gravity: 2310
 Theoretical Maximum Gravity: 2.384
Computed AirVoids: ~* -+~ 31%
.General Notes:

. Relevant Conditions for Construction |

Complation Date: Wadnesday, Jung 07, 2000
- 24 Hour High Tempersture (F): 84
24 Hour Low Temperature (F): ~ 60
24 Hour Rainfall (in): ‘ 0.00
. Lift Type: lower
Design Thickness of Tast Mix {in): 25
Plant Confiquration and Placement Details
LComponent: . % Setting:
" Liguid Binder Setting 4.9%
Gravel 3/4" Crushed Gravel 38.0%

Gravel 3/8" Crushed Gravel 43.0%

-Limestone Modified 8910 8.0%
Gravel CoarsaSand ~  10.0%
Anfistrip Hydrated Lime 1.0%

- Approximate Length () 199
Survayed Thickness of Section (in): , NA
Std Dev of Section Thickness (in): ~~ NA .~

Type of Tack Coat Utlized: CQs-th
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 3_18

892.5%

Average Section Compaction:

i) Mixes zre listad chronologically in order of completion data {i.e., construction began with E2 and ended with E4).
2} Sectons are relarenced by quadrant and sequence number, where “E2° refers to section 2 of the east guadrant
3) "dual ” Eft typs indicates that the towar and uppar Bits wera constructed with the same axperimonial mix.

4) The total thickness of at éxperlmenla! sections is 4 inchas by design, with the axception of S8, SB. S10, S11.
5} ARZ, TRZ, and BRZ refer to gradations intended to pass above, thraugh, and betow the rastricted zone.

8) SMA and OGFG refer to stone matrix asphaft and open-graded fiction course, respectively.
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Soction N13 {Upper Laver)}

Laboratory Diary

General Description of Mix and Materals
Design Methad: . SMA
Compactive Effort 5D blows
Binder Performance Grade: 76-22
Modifier Type: SBS

_ Aggregate Type: Gravel
Gradation Type: SMA
Avg. Lab Properies of Plant Produced Mix
Sigve Size: % Passing:
1™ 100
34487 100
12 99
ya" 74
No. 4 30
No. 8 25
No. 16 z
No. 30 2
No.50 17
No. 100 13
No. 200 . 15
Asphalt Binder Content: 6.8%
Compacted Pill Butk Gravity: 2.175
Theoretical Maximum Gravity: 2.266
Computed Air Vioids: 4.0%

General Notes:

Construction Diarv
Relevan i Cons

Completion Date: Monday, June 12. 2000
24 Hour High Temperature (F): 93
24 Hour Low Temperature (F): 67
24 Hour Rainfall (in): 0.00
Uft Type: upper
Design Thickness of Test Mix {in): 40

-Piant Configuration and Placement Details
Component % Setting:
Liquid Binder Setting 6.7%
Gravel 12" Crushed Gravel 72.5%

Gravel 3/8” Crushed Gravel 10.0%
Gravel Coarse Sand 9.5%
Stabiizer Fiber 0.5%
Filler Fly Ash 8.0%
Approximate Length (ft): 199
Surveyed Thickness of Section (in): 40
Std Dev of Section Thickness (in): 02
Type of Tack Coat Ufilized: CQs-1h
Targst Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver {(F): 325
Average Section Compaction: 92.0%

1) Mixes are listad chironologically in ordes of completion date (i.e.. construction bogan with E2 and ended with E1).
2} Sections are refarenced by quadrsnt and sequence number, where "E2” relers o saction 2 of the east quadrant.
3) "dual * Eft typs indicates that the lower and upper Bfls were constructed with the same experimantal mix.

4) The total thickness of a¥ experirmantal sections is 4 inches by design, with the axception of S8, 50, S14, S11.
5} ARZ, TRZ, and BRZ refer fo gradations intended to pass above, through, and below the restricted zone,

B} SMA and OGFC refer lo stona matrix asphalt and open-gradad friction course, respectively.
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Soction WH

Laboratory Diary Construction Diary
General Desaription of Mix and Materals Relevant ions for Construction
Design Method: SMA Completion Date: Tuesday, June 13, 2000
Compactive Effort 50 blows 24 Hour High Temperature (F): 92
Binder Performance Grade: 76-22 24 Hour Low Temperature (F): 73
Modifier Type: SBR 24 Hour Rainfafl (in): 0.00
Aggregate Type: ‘ Granite Lift Type: ' dual
Gradation Type: ) SMA Design Thickness of Tast Mix {in): 40
Avg. Lab Properties of Plant Produced Mix Plant Configuration and Placement Details
Siave Size: % Passing: Component: Setting:
. 100 Liquid Binder Sefting 6.2%
48" 100 Granite 7 73.0%
12 a5 Granite 89 11.0% -
U .68 Granite M10 - 10.0%
No. 4 VI Stabiizer Fiber 0.4%
No. 8 20 Filler Fly Ash 6.0% -
No. 16 18 ’
No. 30 16
No. 50 14 Approximate Length {ft): 202
No. 100 12 Survayed Thickness of Saction (in): 3.9
No. 200 97 Std Dev of Section Thickness (in): 041
Asphalt Binder Content: 6.1% Type of Tack Coat Utilized: CQS-1h
Compacted Pill Bulk Gravity: 2.337 Targst Tack Application Rate: 0.03 gal / sy
Theoretical Maximum Gravity: 2422 Avg Mat Temperature Behind Paver {(F): 328~
Computed Air Voids: 3.5% Average Section Compaction: 95.0%

General Notes:

1) Mixes are listad chronolegically in order of complotion date (i.e., construction began with E2 and ended with E).
2) Sechons are ralersnced by qv.mdi'ant and sequence number, where “E2" refers to section 2 of the east quadrant.
3) “dus! ” Bfl typs indicales that the towar and uppar Efis were coastructed with the same axpermental mix.

4) The total thickness of all exparimeantal sections is 4 inches by design, with the axcaption of S8, S0, 514, S11.
5} ARZ, TRZ, and BRZ refer lo gradations intended to pass above, through, and below the restricted zone.

B) SMA and OGFC refer to stone mattix asphalt and oper-graded friction course, respactively. ‘
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Section W2

Laborstorv Diary
General Desaiplion of Mix and Materials
Design Mathad: . SwA
Compactive Effort 50 blows
Binder Performance Grade: 76-22
MotﬁﬁetTypq: : " SBR
Aggregate Type: Lms/Slag
Gradation Type: SMA
Avg. i ab Propenties of Plant Produced Mix
.Sieve Size: ' ) Passis_mg' :
1 - 100
K17 T 100
1 98
T 7.
No. 4 35
" No.8 ‘24
No. 16, R
No. 30 15
No.50 . - 13
No.100 12
No. 200 . C 107
Asphatt Binder Content 8.0%
Compacied Pill Bulk Gravity: 2.158
 Theoretical Maximum Gravity,: -~ 2243

Computed Air Voids: 38%

General Notes:

Construction Diary
Relevant Conditions for Construction
Completion Date: Thursday, June 15, 2000
24 Hour High Temperature (F): 89
24 Hour Low Temperature (F): 76
24 Hour Rainfall (in): 017
Lift Type: dual
Design Thickness of Tast Mix {in): 4.0
Pl n an ment Details
. Component' % Setting:
" Liquid Binder Setting CTTI%
Slag 78 . 74.0%
Limestons 89 10.0%
Limestone Manufactured Sand - 10.0%
 Stabiizer Fiber 0.4%
_ Filler Fly Ash 6.0%
“Approximate Length (f): 200
Surveyed Thickness of Section (in): 40
Std Dev of Section Thickness (in): 0.1
Type of Tack Coat Utilizad: CQ@s-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver {F):" 323
Average Section Compaction: . 943%

1) Mixes are listad chronologically in order of completion date (i.‘a.. construction began with E2 and ended with E1).
2} Sechons are refersnced by quadrant and sequence number, where "E2" refers to section 2 of the east ma&anl :
3) "dual ~ 5t typs indicates that the lower and uppar Bfis were consinicted with the same experiental mix.

4) The total thickness of alt experimental sectitns s 4 inchias by design, with the axcaption of 88, 80. §10, S11.

5) ARZ, TRZ. and BRZ refer to gradations intended to pass above, thiough, and below the resiricted zone.

'B) SMA and OGFC refae to siooe mattix asphatt and open-graded fricion course, respactvely. ’
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Laboratorv Diary Construction Diary
ne cripti Mix and Material Relevant i n i
Design Methad: Supemave Completion Date: Thursday, June 15, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 89
Binder Performance Grads: 76-22 24 Hour Low Temperature (F): 76
Modifier Type: ' SBR 24 Hour Rainfall (in): 0.00
Aggregate Type: Granite Lift Type: lower
Gradation Type: BRZ Design Thickness of Test Mix {in): 33
Ava. Lab Properties of Plant Produced Mix Piant Confiquration and Placement Details
Sieve Size: % Passing: Component: % Setting:
4 100 Liquid Binder Setting 4.7%
KIE 100 Granite 7 48.0%
1"z 96 Granite 89 18.0%6
38" 76 Granite M10 18.0%
No. 4 41 Granite W10 15.0%
No. 8 29
No. 16 23
No. 3¢ 18
No. 50 12 Approximate Length (ff): 205
No. 100 7 Surveyed Thickness of Section (in): NA
No. 200 4 Std Dav of Section Thickness {in): NA
Asphalt Binder Content: 47% Type of Tack Coat Utilized: CQS-1h
Compacted Pill Bulbk Gravity: 2.394 Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: 2510 Avg Mat Temperature Behind Paver (F): 315
Computed Air Voids: 46% Average Section Compaction: 93.9%
General Notea:

Saction W3 {Lower Layar)

1) Mixes are listed chirenologicaly in crdes of oomp&aﬁor; date (i.e., conslruction bagan with E2 and ended with E4).
2) Sections are referanced by guadrant and seqisence number, where “E2” refers to section 2 of the east quisdrant.

3} "dual " BR type indicates that the lower and upper Eits wera consiructed with the same expetimental mix.

4) The total thicknass of al experimental sections s 4 inchas by design, with the exception of S8, 88. 514, S11.

5) ARZ, TRZ, and BRZ refer to gradations intandad to pass above, trough, and below tha restricled zone.

£) SMA and OGFC refer to stone maltix asphalt and open-gradad friction course, respettively.
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Soction W3 (Upper Laver)

Laboratory Diary
nel ipti of Mix and Material
Design Method: OGFC
Compactive Effort: 50 bloaws -
Binder Performance Grade: 76-22
Modifier Type: - SBR
Aggregate Type: Lms/Siag
Gradation Type: OGFC
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1T 100
2 : 100
12 98
" . 68
No. 4 19
No.8 13
No. 16 1"
No. 30 ' .10
No. 50 9
No. 100 8
No. 200 68
Aszphalt Binder Content 7.6%
Compacted Pill Bulk Gravity: NA
Theoretical Maximum Gravity: NA
Compuied Air Voids: NA

Geoneral Notes:

Construction Diary
Ralevant i nstruction

‘Complation Date: Monay, June 19. 2000
24 Hour High Temperature (F): 80
24 Hour Low Temperature (F): 78
*24 Hour Rainfall (in): 0.00
Lift Type: : upper
Design Thickness of Test Mix {in}): 40

Ptant Configuration and Piacement Details
Component: % Seiting:
Liquid Binder Setting . 85% .
Limestone LT 20.0%
Slaq 78 . T5.0%
Stabilizer Fiber ' 0.4%
Fifler Fly Ash ’ 5.0%
Approximate Length (A): 205
Surveyed Thickness of Section (in): 40
Std Dav of Section Thickness (in): 0.4
Type of Tack Coat Utlizad: CQs-th
Target Tack AppEcation Rate: 0.03 gal /sy
Avg Mat Temperature Behind Paver {F): 304
Average Section Compaction: NA

.

1) Mixas are listad chronologically in order of completion date (i.e., construction began with E2 and ended with E1).
2} Sections are raferenced by quadrant and sequence number, where “E2° refers to section 2 of the east quadrant.
3) “dusl” Eft type indicates that the tower and upper Bfis wera constructed with the same experimental mix.

‘4) Tha total thickness of all experimental sections is 4 inchas by design, with the axception of S8, 88, 518, S11.
5§} ARZ, TRZ, and BRZ mfer lo gradations intended to pass above, through, and below the restricted 2one.
B} SMA and OGFC refer to stone matrix asphait and open-gradad frickion course, respectively.




Saction W4 {Lower Lavar)

Laboratorv Diary Construction Diary i
General Description of Mix and Materials Relevant Conditions for Constructi |
— - ,
Design Mathod: -, SMA Completion Date: Tmrsday_, June 15, 2000° ;
Compactive Effort ' 50 blows " 24 Hour High Temperature (F): g j
Binder Performance Grade: - 76-22 24 Hour Low Temperature (F): 76 |
Modifier Type: SBR 24 Hour Rainfall (in): 07
Aggregate Type: Limestone Lift Type: ~ © lower
Gradation Type:  sMA Design Thickness of Test Mix {in): 33
Avg. Lah Propedties of Plan{ Produced Mix Pia nf jon and Place Details
Sieve Size: 4 Passing: Component: % Setting:
i~ T -Uiquid Binder Setiing 6.2%
34" ’ 400 Limestone 7 82.0%
1z : T 88 Limestone Maodified 8310 11.0%
< 72 . Stabiizer Fiber 4%
No. 4 24 Filler Fly Ash 7.0% :
No.8 .18 : ' :
No. 16 15 |
No. 30 13 _ , l
No. 50 13 Approximate Length (R): 199 |
No- 100 - S 12 Sirveyed Thickness of Section (in): ~ NA !
No. 200 oo . Std Dev of Seclion Thickness {in): NA
‘Agphalt Binder Content ‘ 6.29 Type of Tack Coat Utllized: CQas-1h |
Compacied Pill Buk Gravity: = 2.392 *|  Target Tack Application Rate: 0.03 gal/ sy !
Theoretical Maximum Gravity: 2459 Avg Mat Temperature Behind Paver (F): 321
Computed Air Voids: .~ 27% Average Section Compaction: 95.3%
| * General Notes: ‘ : ‘
1) Mixes are listed chronaiogically in oeder of completion date {i.e.. construction began with E2 and ended with E1). ;
i 2} Seclions are raferenced by quadrant and sequence number, where "E2" rafers to section 2 of the east quadrant i
] 3) "dual * B typa indicales that the lower and uppar Hfis wers constructed with the same experimental mix.
43 The total thickness of o experimental sections &s 4 inches by design, with the axception of S8, S8. 510, S11. i
5} ARZ, TRZ, and BRZ refer to gradations intended to pass above, fhirough, and below the restrictad zone. i

B} SMA and OGFG refer to stone matrix asphalt and open-gradsd friction course, respactively. - ‘

106




General Notes:

Section W4 (Upper Laver)
Laboratorv Diarv Construction Djary
ne iplh Mix and Material Relevant Conditions for Construction
Design Method: OGFC Complstion Date: Tuesday, June 20, 200D
Compactive Effort NA 24 Hour High Temperature (F): 80
Binder Performance Grade: 76-22 24 Hour Low Temperature (F): 74
Modifier Type: SBR 24 Hour Rainfall (in): 0.00
Aggregate Type: Granite Lift Type: ' upper
' Gradation Type: OGFC Design Thickness of Test Mix {in): 40
A Pri ies of Plant Produced Mix Plant Configuration and Flacement Details
Sieve Size: % Passing: Component % Setting:
1 100 Liguid Binder Setting 6.3%
8" 100 Granite 7 75.0%
1z o5 Granite 80 19.0%
38" 66 Stabilizer Fiber 0.5%
. No. 4 23 Filer Fly Ash 6.0%
No. 8 14
No. 16 13
No. 30 12
No.50 " Approximate Length (ft): 199
No. 100 10 Surveyed Thickness of Section (in): 4.1
No. 200 86 Std Dev of Section Thickness (in): 0.1
Asphalt Binder Content: 6:1% Type of Tack Coat Utilized: CQs-1h
Compacted Pill Bulk Gravity: NA Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: NA Avg Mat Temperature Behind Paver (F): 321
Computed Air Voids: ;NA Average Section Compaction: NA

1) Mixes are listed chronologically in order of completion date (i.e., construction began with E2 and ended with E§).
2} Sections are refersnced by quadrant and sequence number, whers “E2" refers to saction 2 of the east quadrant.
3) "dual * B type indicates that the lower and uppar Efts wers construtted with the same experimental mix.
.4) The total thickness of all expetimental sections s 4 inchas by design, with the axcaption of 58, 58, 510, S11.
5} ARZ, TRZ, and BRZ refer to gradations intended to pass sbova, through, and befow the restricted zone.

B) SMA and OGFC refer lo stone matrix asphatt and open-gradsd friction course, respectively.




Soction W5 {Lower Laver)

Laboratory Diary
General ipth Mix and Materal
Design Method: SMA
Compactive Effort 50 blows
Binder Performance Grade: 76-22
Modifier Type: $BS
Aggregate Type: Limestone
Gradation Type: SMA
Avg 1ab Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
" 100
1 86
" 75
No. 4 25
No. 8 18
No. 16 15
No. 30 14
No. 50 14
No. 100 13
No. 200 124
Asphalt Binder Content: 57%
Compacted Pill Bulk Gravity: 2.391
Theoretical Maximum Gravity: 2487
Computed Air Voids: 3.9%

General Notes:

Construction Diary
Relevant ions for Con i
Complation Date: Monday, June 19, 2000
24 Hour High Temperature (F): 980
24 Hour Low Temperature (F): 78
24 Hour Rainfal] (in): 0.17
Lift Type: lower

Design Thickness of Test Mix (in): a3
Plant Configuration and Placement Details

Component: % Setting:
Liquid Binder Setting 5.8%
Limestone 7 82.0%
Limestone Modified 8910 11.0%
Stabiizer Fiber 0.4%
Fitiar Fly Ash 7.0%
Approximate Length {(ft): 203
Surveyed Thickness of Saction (in): NA
Std Dav of Section Thickness (in): NA
Type of Tack Coat Utilizad: CQS-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 336
Average Section Compaction: 94.9%

1) Mixes are listad chronologically in crder of completion date (i.e., construction began with E2 and ended with Ef).
2) Sections are rafarenced by quadrant and sequence number, where “E2” refers to saction 2 of tie east cpuisdrant.
3) "dual ™ kft typs indicates that the tower and uppar Efis wera coastructed with the same experimental mix.

4) The tolal thickness of all experimental sections is 4 inchwes by design, with the excaption of S8, S8, S10, S11.
5} ARZ, TRZ, and BRZ mfer lo gradations intended to pass abova, through, and below the restricted zone, '
B) SMA and OGFC refer to stone malrix asphalt and open-gtaded friction coursa, respactively.




Soction W5 {(Upper Layer)

Laboratorv Diary
neral iption of Mix and Material
Design Method: OGFC
Compactive Effort NA
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Granite
Gradation Type: OGFC
Avq. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
™ 100
34° 100
1 o5
l 67
No. 4 22
No. 8 15
No. 16 12
No. 30 11
No. 50 1"
No. 100 10
No. 200 85
Agphait Binder Content: ' 6.2%
Compacted Pill Bulk Gravity: NA
Theoretical Maximum Gravity: NA
Compusted Air Voids: NA

General Notes:

Construction Diarv
Relevant Conditi Constniction

Completion Date: Tuesday. June 20, 2000
24 Hour High Temperature (F): 80
24 Hour Low Temperature (F): 74
24 Hour Rainfall (in): 0.00
Lift Type: upper
Design Thickness of Test Mix (in): 4.0

Piant Configuration and Placement Details
Component: % Setting:
Liquid Binder Setting 6.2%
Granita 7 75.0%
Granite 89 19.0%
Stabiizer Fiber 0.5%
Filer Fiy Ash 6.0%
Approximate Length {ft): 203
Survayed Thickness of Section (in): 4.3
Std Dev of Section Thickness (in): 0.4
Type of Tack Coat Utllized: CQSs-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 330
Average Section Compaction: NA

1} Mixes are listad chronologically in order of completion date (i.e., construction began with E2 and ended with E4).
2) Sections ars refersnced by quadrant and sequence number, whese “E2" refers to section 2 of the east quadrant
3) "dual ” &ft type indicates that the lowar and uppar Eis wers constructed with the same expersnental mix.

4) The total Ihicknass of afl experimental sections is 4 inchas by design, with the exception of 58, S8. 510, S11.
5} ARZ, TRZ. and BRZ refer lo gradations intendad to pass above, through, and below the restricted 2one.

B} SMA and OGFC refer to stons matrix asphalt and open-gradad friction course, respectively.
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Section W6

Laboratory Diary

General Desgiption of Mix and Materials
Design Method: Superpave
Compactive Effort: 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/Slag
Gradation Type: TRZ

Avg. Lab Properties of Plant Produced Mix

" Sieve Size: % Passing:

1T 100

K1 o . 100

i 89

38" 89

No. 4 ’ 85

No. 8 45

No. 16 28

No. 30 18

No. 50 13

No. 160 10

No. 200 78
Asphait Binder Content: 6.8%
Compacted Pill Bulk Gravity: 2.291
Theoretical Maximum Gravity: 2.354
Computad Air Voids: 27%

General Notes:

Construction Diary

Relevant Conditions for Constructi

Complation Date: Tuesday. June 20, 2000
24 Hour High Temperature (F). 80

24 Hour Low Temperature (F): 74

24 Hour Rainfafl (in): 0.00

Lift Type: dual

Design Thickness of Test Mix {in): 40
Pla nfiguration and Place: Details

Component: % Seiting:
Liquid Binder Setting 6.8%
Slag 78 39.0%
Limestone Modified 8910 25.0%
Staq 8910 26.0%
Limestong Manufactured Sand  10.0%
Approximate Length (ft): 203
Surveyed Thickness of Saction (in): 41
Std Dav of Section Thickness (in): 01
Type of Tack Coat Utilized: CQs-1h
Target Tack Applicaion Rate: 0.03 gal /sy
Avg Mat Temperature Behind Paver (F): 320
Average Section Compaction: 92 1%

1) Mixes are listed chronologically in erder of completion date (i.e., construction began with E2 and ended with E1).
2) Sections are referenced by quadrant and sequence number, where “E2" refers to section 2 of the east quadrant.
3) "dusi ” &ft type indicates that the lower and uppar Efts were constructed with the same experimental rmix.

4) The total Ihickness of all experimental sections is 4 inches by design, with the excaption of 58, 88. S10. S11.
5) ARZ, TRZ and BRZ refer to gradations intended to pass abave, through, and below the restricted zone.

B) SMA and OGFC refer to stone matrix asphalt and open-gradad friction coursa, respectively.




Section W7

Laboratory Diary

nge ipt Mix and Material

Design Method: s
Compactive Effort 50 blows
Binder Performance Grade: 76-22

Modifier Type: SBR

Aggragate Type: Limestone
Gradation Type: SMA
A Properties of Plant Produced Mix
Sieve Size: % Passing:

1 100

38" 100

1 86

38 69

No. 4 22

No. 8 17

No. 16 14

No. 30 12

No. 50 12

No. 100 12

No. 200 10.9

Asphalt Binder Content: §9%
Compacted Pill Bulk Gravity: 2.378
Theoretical Maximum Gravity: 2480
Computed Air Voids: 4.1%

General Notes:

Construction Diary
Relevant Conditi i} i
Completion Date: Wednesday, June 21, 2000
24 Hour High Temperatura (F): 91
24 Hour Low Temperature (F): 72
24 Hour Rainfall (in): 0.00
Lift Type: dual

Design Thickness of Test Mix {in): 40
Plant Configuration and Piacement Details

Component: % Setting:
Liquid Bindar Setting 6.1%
Limestone 7 82.0%
Limestone Madified 8910 11.0%
Stabiizer Fiber 0.4%
Filer Fly Ash 7.0%
Approximate Length (ft): 207
Surveyed Thickness of Section (in): 42
Std Dev of Seclion Thickness {in): 0.1
Type of Tack Coat Utflized: CQs-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 323
Average Section Compaction: 93.5%

1) Mixes are listed chrenologically in order of completion date (i.e., construction began with E2 and ended with E1).
2} Sections are refaranced by quadrant and sequence number, where “E2" refers to saction 2 of the east quadrant.
3) "dual " Gft type indicales that the lowar and uppar Efts were constructed with the same expetimental mis.

4) The total thickness of afl experimental sections is 4 inchies by design, with the axcaption of S8, S8, 510, S11.
§) ARZ, TRZ, and BRZ refer fo gradations intended to pass sbove, through, and below the restricted zona.

. B) SMA snd OGFC refet to stone matrix asphatt and open-graded friction course, respactively.
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Section W3

Laboratory Diary
ne gription of Mix and Material
Design Method: SmAa
Compactive Effort 50 blows
Binder Performance Grade: 76-22
Modifier Type: SBR
Aggregate Type: Sandstone
Gradation Type: SMA
A Pr igs of Plant Produced Mix
Sieve Size: % Passing:
1" 100
K0 100
192 89
38" 80
No. 4 33
No. 8 25
No. 16 22
No.30 20
No. 50 18
No. 100 15
No. 200 129
Asphait Binder Content 7.5%
Compacted Pill Bulk Gravity: 2272 .
Theoretical Maximum Gravity: 2.355
Computed Air Voids: 3.5%

General Notes:

Construction Diary

Relevant Conditions for Construction

Completion Date: Wedneaday, June 21, 2000

24 Hour High Temperature (F): 91
24 Hour Low Temperature {F): 72
24 Hour Rainfal! (in): 0.00
Lift Type: dual

Design Thickness of Test Mix {in): 40

Ptant Confiquration and Placement Details

Component: % Setting:
Liquid Binder Setting 7.0%
Limestone 7 30.0%
Slaq 78 34.0%
Sand Stone 8 19.0%
Stabiizer Fiber 0.4%
Filler Fly Ash 8.0%
Sand Sfone Sand . 9.0%
Approximate Length {ft): 197
Survayed Thickness of Saction (in): 40
Std Dev of Seclion Thickness {in): . 0.1
Type of Tack Coat Utilized: CQs-1h
Target Tack Applicaion Rate: ~ 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 322
Average Section Compaction: 94.5%

1} Mixes ara listad chrenologically in order of complstion date (i.e.. construction began with E2 and ended with E¥).
2} Sections sre relarenced by quadrant and sequence number, where “E2" refers to saction 2 of the sast quadrant
3) "dual Bt type indicates that the lowar and uppar Efts were constructed with the same expetimenial mix.

4) The total thicknass of afl experimental sections is 4 inchas by dasign, with the axception of 58, S0, S10, S11.
§) ARZ, TRZ, and BRZ refer to gradations intended to pass above, through, and betow the restricted zone.

6) SMA and OGFC refer to slone matrix asphalt and open-graded friction course, respectively.
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Section W9

Laboratorv Diary Construction Diarv
General M. iption of Mix and Materials Relevant Conditi n ion
Design Method: Supemave Completion Date: Thursday, June 22, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 92
Binder Performance Grade: 67-22 24 Hour Low Temperature (F): 75
Modifier Type: NA 24 Hour Rainfall (in): 0.00
Aggregate Type: Qtz gravel Lift Type: dual
Gradation Type: BRZ Design Thickness of Tast Mix {in): 40
Avg. Lah Properties of Plant Produced Mix Piant Configuration and Piacement Details
Sieve Size: 5% Passing: Component: % Setting:
1 100 Uiquid Binder Setting 5.1%
KV 100 Gravel 112" Crushed Gravel 74.0%
12 96 Gravel 318" Crughed Gravel 10.0%
8 80 Limestone Modified 8910 16.0%
No. 4 51
No. 8 34
No. 16 22
No. 30 16
No. 50 12 Approximate Length (ft): 203
No. 100 9 Surveyed Thickness of Section (in): 40
. 200 67 Std Dev of Section Thickness (in): 01
Asphatt Binder Content: 5.0% Type of Tack Coat Utilized: CQS-1h
Compacted Pill Bulk Gravity: 2.380 Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: 2465 Avg Mat Temperature Behind Paver (F): 310
Computad Air Voids: 34% Average Section Compaction: 93.6%

General Notes:

1) Mixes are listad chronologically i order of complation date (i.e., construction began with E2 and snded with E1).
2) Sections are refersnced by quadrant and sequence number, where “E2" refers to section 2 of the east quadrant.
3) “dual * kil type indicales that the towar and upper Efts wera constructed with the same experimental mix.

4) The total thickness of a8 experimantal sections is 4 inchas by design, with the axception of 58, S0, S10, S11.
£} ARZ, TRZ, and BRZ refar lo gradations intended to pass above, tirough, and betow the restricted 20ne.

B} SMA and OGFC refer to stons malrix asphalt and open-gradsd friction course, respactively.
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Section W10

Laboratory Diarv Construction Diary
General m' iption of Mix and Materials Relevant Conditi nstruction
Design Method: Supemave Completion Date: Friday, June 23, 2000
Compactive Effort: 100 gyrations 24 Hour High Temperature (F). o8
Binder Performance Grade: 76-22 24 Hour Low Temperature (F): 78
Modifier Type: SBR 24 Hour Rainfall (in): 0.00
Aggregate Typa: Qtz gravel Lift Type: dual
Gradation Type: BRZ Design Thicknass of Test Mix {in): 40
Ava. L ah Properties of Plant Produced Mix | n ion and ment Details
Sieve Size: % Passing: Component: % Setting:
T 100 Liquid Binder Setting 4.9%
KT 100 Grave! 112" Crushed Gravel 74.0%
v 96 Gravel 318" Crushed Gravel 10.0%
/o 81 Limestone Modified 8910 16.0%
No. 4 5
No. 8 33
No. 16 22
No. 30 16
No. 50 12 Approximate Length {ff): 102
No. 160 9 Surveyed Thickness of Section (in): 39
No. 200 85 Std Dav of Section Thickness (in): 01
Agphalt Binder Content: §.0% Type of Tack Coat Utiizad: CQS-1h
Compacted Pill Bulk Gravity: 2.351 Targst Tack Application Rate: 0.03 gal/sy
Theoretical Maximum Gravity: 2460 Avg Mat Temperature Behind Paver (F): 326
Computed Air Voids: 4.0% Average Section Compaction: . 933%

General Notes:

1) Mixes are listad chronologically in order of completion dale (i.e., construction began with E2 and anded with Ef).
2) Sections are ralersnced by quadrant and sequence number, where “E2” refers fo saction 2 of the east quadrant.
3 “dual * Bt type mdicates that the lowar and uppar Efis wera coastructed with the same experimental mix.

4) The total thickness of all experimental sections is 4 inches by design, with the exception of 58, 80, §10, S11.
5) ARZ, TRZ, and BRZ refer fo gradations intended to pass above, through, and below the restrictad zone.

B} SMA and OGFC refer to stena malrix asphatt and open-graded friction course, respactively.
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Soction $1{Lower Laver)

Laboratory Diary
General Description of Mix and Materials
Design Mathod: Supermave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Granite
Gradation Type: BRZ
A Pr ies of Plant Produced Mix
Sieve Size: % Passing:
1 100
34" 97
17z 66
38" 48
No. 4 32
No. 8 24
No. 16 20
No. 30 16
No. 50 11
No. 100 7
No. 200 41
Asphatt Binder Content 5.0%
Compacted Pill Bulk Gravity: 2.408
Theoretical Maximum Gravity: 2484
Computed Air Voids: 3.1%

General Notes:

Construction Diarv
Relevant ions for Constniction
Completion Date: Thursday, June 22, 2000
24 Hour High Temperature (F): g2
24 Hour Low Temperature (F): 75
24 Hour Rainfall (in): 0.00
Lift Type: lower

Design Thicknass of Tast Mix {in): 25
Plant Confiquration and Placement Details

Component: ‘ % Setting:
Liquid Binder Setting 4.7%
Granite M 520%
Granite 789 20.0%
Granite Manufactured Sand  10.0%
Granite Regular Screenings  18.0%
Approximate Length (ft): 200
Survayed Thickness of Section (in): NA
Std Dav of Section Thicknesg {in): - NA
Type of Tack Coat Ufilized: CQs-1h
Target Tack Application Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 329
Average Section Compaction: 93.7%

1) Mixes are listed chronologically in crder of complstion date (i.e.. construction began with E2 and ended with E4).
2) Sections ere refersnced by quadrant and sequence number, where “E2" relers to saction 2 of the east quadrant.
3) "dual " Bt type indicates that the tower and uppar Efts were constructed with the same experimental mix.

4) The total thickness of all axpenimenta! sections is 4 inchaes by design. with the exception of 58, 38, 518, S11.
5} ARZ TRZ, and BRZ refer to gradations intended to pass above, through, and befow the restricted zone.

B} SMA and OGFC refer to stone rmatrix asphatt and open-gradad friction course, respactively.
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Section $1 (Upper Laver)

Laboratory Diary
General Description of Mix and Materials
Design Method: Supempave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Granite
Gradation Type: - BRZ
Avg. Lab Propesties of Plant Produced Mix
Sieve Size: % Passing:
1" 100
34" 100
1 95
38" 86
No. 4 54
No. 8 36
No. 16 28
No. 30 21
No. 50 15
No. 100 9
No. 200 55
Asphalt Binder Content: 5.0%
Compacted Pill Bulk Gravity: 2.378
Theoretical Maximum Gravity: 2.452
Computed Air Voids: 3.0%

General Notes:

Construction Diary
Relevant Conditi Construction

Complstion Date: Monday, June 26. 2000
24 Hour High Temperature (F): 92
24 Hour Low Temperature (F): 75
24 Hour Rainfall (in): 0.00
Lift Type: upper
Design Thickness of Tast Mix {in): 40

Plant Configuration and Placement Details
Component: % Setting;
Liquid Binder Sefting 5.2%
Granite 6M 10.0%
Granite 789 53.0%
Granite Manufactured Sand  12.0%
Granite Regular Screenings  25.0%
Approximate Length (ff): 200
Surveyed Thickness of Section (in): 39
Std Dev of Section Thickness {in): 0.0
Type of Tack Coat Utilizad: CQS-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 335
Average Section Compaction: 94.8%

1) Mixes are listed chronologically in order of complstion date (i.e.. construction began with E2 and ended with E1).
2) Sections are refarsnced by quadrant and sequance number, where “E2" refers to saction 2 of the east quadmnt.
3) "dual * &fl type indicates that the lowar and uppsr &ifts were constructed with the same experimenial mix.

4) The total thicknass of all experimental sections is 4 inches by design, with the exception of S8, S92, S10, S11.
5} ARZ TRZ, and BRZ refer fo gradations intended to pass above, through, and befow the restricted 2one,

B8} SMA and OGFC refer lo stons matrix asphalt and open-gradad friction course, respactively.




Ssction S2 {(Lower Laver)

Laboratory Diary
General Description of Mix and Materials
Design Method: Supermave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Gravel
Gradation Type: BRZ
A Pri ies of Plant Produ Mix
Sieve Size: % Passing:
1" 100
34 100
1"r 86
348 ' 69
No. 4 46
No. 8 30
No. 16 2
No. 30 19
No. 50 11
No. 100 7
No. 200 55
Asphalt Binder Content: 4.9%
Compacted Pill Bulk Gravity: 2282
Theoretical Maximum Gravity: 2.388
Computad Air Voids: 4.4%
General Notes:

Construction Diary

Relevant Cordditions for Constnuction

Completion Date: Thursday, June 22, 2000
24 Hour High Temperature (F). a2
24 Hour Low Temperature (F): 75
24 Hour Rainfall (in): 0.00
Lift Type: lower
Design Thickness of Test Mix {in): 25
Plant Configuration and Placement Details
Component: . % Setting: .
Uiquid Binder Setting 4.9%
Gravel 34" Crushed Gravel 38.0%
Gravel 3/8” Crushed Gravel 43.0%
Limestone Modified 8910 8.0%
Gravel Coarse Sand 10.0%
Antisgip Hydrated Lime 1.0%
Approximate Length {ft): 200
Surveyed Thickness of Saction (in): NA
Std Dav of Seclion Thickness {in): NA
Type of Tack Coat Utilized: CQS-1h
Target Tack Application Rate: 0.03 gal/sy
Avg Mat Temperature Behind Paver (F): 329
Average Section Compaction: . 93.0%

1) Mixes are listed chronologically in crder of completion date (i.e., construction began with £2 and snded with E4).
2} Sections are relerenced by quadrant and sequence number, whera "E2" refers to section 2 of the east quadrant.
3) "dual * ift type indicates that the lowar and uppear kfts were coastructed with the same exparimental mix.

4) Tha total thickness of ak experimental sectiohs is 4 inchias by design, with the axception of S8, S8, S10, S11.
5} ARZ, TRZ. and BRZ refer to gradations intended to pass above, through, and below the restricted 2zone.

8) SMA and OGFC refer {o stone matrix asphait and open-gradad friction course, respectively.




Section S2 (Uppar Laver)

Laboratorv Diary Construction Diary
General Description of Mix and Materials Relevant i Constructi
Design Method: Supemave Completion Date: Tuesday, June 27, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 82
Binder Performance Grade: 76-22 24 Hour Low Temperature (F): 75
Modifier Type: SBS 24 Hour Rainfall (in): 0.00
Aggregate Type: Gravel Lift Type: upper
_Gradation Type: BRZ Design Thicknass of Test Mix (in): 4.0
A Pri ies of Plant Produced Mix Plant Configuration and Placement Details
Sieve Size: % Passing: Component: % Setting:
1 100 Liquid Binder Setting 6.3%
38" 100 Gravel 1/2" Crushed Gravel 15.0%
1" 100 Gravel 38" Crushed Gravel 72.0%
Kl 96 Agnlime Agriculiural Lime 5.0%
No. 4 67 Gravel Coarse Sand 7.0%
No. 8 M Antistrip Hydrated Lime 1.0%
No. 16 29
No. 30 22
No. 50 15 Approximate Length (ft): 200
No. 100 10 Surveyed Thickness of Saction (in): 39
No. 200 84 Std Dav of Saction Thickness (in): 0.0
Asphatt Binder Content: 6.0% Type of Tack Coat Utllizad: CQs-th
Compacted Pill Buk Gravity: 2233 Target Tack Application Rate: 0.03 gal / sy
Theoretical Maximum Gravity: 2.342 Avg Mat Temperature Behind Paver (F): 325
Computed Air Voids: 4T% Average Section Compaction: 93.8%

General Notes:

1) Mixes are listad chrenologically in crder of completion date (i.e.. construction began with E2 and ended with E4).
2} Sections are relersnced by quadrant and sequence number, whera “E2" refers lo saction 2 of the east quadrant.
3) "dusl ¥ kRt typs indicates that the lower and uppar §its were constructed with the same experinental mix.

4) The total thicknass of all experimental sections is 4 inchas by design, with the axception of S8, S8, 510, S11.
5} ARZ, TRZ, and BRZ refer to gradations intendad to pass above, through, and below the restricted zone.

B} SMA and OGFC refer to stone matrix asphalt and open-gradsd friction course, respectively.
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Spction 83 (Lower Laver)
Lahoratorv Diary Construction Diarv
General Description of Mix and Materials Relevant { Construction
Design Method: . Supemave Completion Date: Monday, June 26. 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F). 92
Binder Pedformance Grade: 76-22 24 Hour Low Temperature (F): 75
Modifier Type: SBS 24 Hour Rainfall (in): 0.00
Aggregate Type: Limestone Lift Type: lower
Gradation Type: BRZ Design Thicknass of Test Mix (in): 25
Avg. Lab Properties of Plant Produced Mix Piant Configuration and Placement Details
Sigve Size: % Passing: Component: % Setting:
1 100 Liquid Binder Setting 44%
3/4° 97 timestone 67 26.0%
1z 86 Limestone Modified 8910 28.0%
g 80 Limestona a9 40.0%
No. 4 47 Gravel Coarse Sand 5.0%
No. 8 27 Anfistrip Hydrated Lime 1.0%
No. 16 20
No. 30 16
No. 50 12 Approximate Length (ft): 201
No. 100 e Surveyed Thickness of Section (n): ~ NA
No- 200 3 Std Dav of Section Thicknass (in): NA
Agphalt Binder Content 4.2% Type of Tack Coat Utilized: - CQs-1h
Compacted Pill Bulk Gravity: 2.461 Target Tack Application Rate: . 0.03 gal/ sy
Theoretical Maximum Gravity: 2.559 Avg Mat Temperature Behind Pavar (F): 332
Computed Air Voids: 38% Average Section Compaction: 92 8%

General Notes:

1) Mixas are listad chronologically in order of completion date (i.e.. construction began with E2 and ended with E1).
2} Sections are refersnced by quadrant and sequence number, where "E2" refars to saction 2 of the east quadrant.
3) "dual * ki type indicales that tha lower and upper Ets wers constructed with the same experimental mix,

4) The total thicknass of al experimental sections is 4 inches by design, with the axception of S8, 88. S10, S11.
5) ARZ, TR‘Z and BRZ refer fo gradations intended to pass above, hirough, and below the rastricted 2one.

B) SMA and OGFC refer to stone matrix asphalt and open-gradsd friction courss, respactively.
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Laboratorv Diary Construction Diary
Genseral M. iption of Mix and Materials Relevant Conditi Construction
Design Method: Supemave Complstion Date: Thursday, Jiuly 06, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): o8
Binder Performance Grade: 76-22 24 Hour Low Temperature {F): 78
Modifier Type: SBS 24 Hour Rainfall (in): 0.00
Aggregate Type: Lms/gravel Lift Type: upper
Gradation Type: BRZ Design Thickness of Test Mix (in): 4.0
A Pri ies of Plant Produced Mix Plant Con ion and Details
Sieve Size: % Passing: Component: % Setting:
1 100 Liquid Binder Setting 5.9%
3 100 Gravel 3/8" Crushed Gravel 47.0%
1"r 100 Limestone Madified 8910 34.0%
3/8” 100 Limestone 89 14.0%
No. 4 70 Gravel Coarse Sand 4.0%
No. 8 43 Antistrip Hydrated Lime 1.0%
No. 16 29
No. 30 2
No. 50 1 Approximate Length {ft): 201
No. 100 1 Surveyed Thickness of Section (in): 4.0
No. 200 89 Std Dev of Section Thickness {in): 01
Asphalt Binder Content: 5.6% Type of Tack Coat Utilized: CQs-1h
Compacted Pill Bulk Gravity: 2.379 Targat Tack Application Rate: 0.03 gal / sy
Theorstical Maximum Gravity: 2414 Avg Mat Temperature Behind Paver {F): 316
Comgputad Air Voids: 3.5% Average Section Compaction: 92.7%

General Notes:

Section $3 (Upper Layer)

1) Mixes are listed chronologically in ordes of complstion date (i.e.. construction began with E2 and ended with E1).
2) Sections are referenced by quadrant and sequence number, whese “E2" refers to saction 2 of the east quadrant

3) “duat ~ Eft typs indicates that the lower and upper ¥fts were consiructed with the same experimental rmix.

4) Thas total thickness of a8 axperimental sections is 4 inchas by design, with the axcaption of S8, 80, 510, S11.

5) ARZ, TRZ, ard BRZ refar to gradations intended to pass above, through, and below the restricted zone.

B) SMA and OGFC refer to stone malrix asphalt and open-graded friction course, respectively.
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Soction S$4 (Lower Laver)

Laboratorv Diary
Geng ipki Mix and Materal
Design Mathod: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
y Aggregate Type: Lms/RAP
Gradation Type: ARZ
Avg. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
” 100
34" 99
1"z B8
8" 69
No. 4 48
No. 8 38
No. 16 30
No. 30 24
No. 50 15
No. 100 g
No. 200 . 65
Asphalt Binder Content 4.1%
Compacied Pill Butk Gravity: 2.466
Theoretical Maximum Gravity: 2.567
Computed Air Vpids: 9%
General Notes:

Construction Diarv
Relevant Conditions for Consy_u_gt_):cm
Complation Date: Wednesday, .July 05, 2000
24 Hour High Temperature (F): 96
- 24 Hour Low Temperature (F): 71
24 Hour Rainfall (in): 0.00
Lift Type: lower
Design Thickness of Test Mix (in): 25
Plant Configuration and Placement Details
Component: . % Setting:
Liquid Binder Setting 4.3%
Limestone 6 30.0%
Limestone 78 25.0%
Sand Manufactured 20.0%
Sand Natural 15.0%
Recvdie RAP 10.0%
Approximate Length (ft). 198
Surveyed Thickness of Section (in): NA
Std Dev of Section Thickness {in): NA
Type of Tack Coat Utlized: CQS-1h
Target Tack Application Rate: 0.03 gal¢ sy'
Avg Mat Temperature Behind Paver (F): 322
Average Section Compaction: 93.6%

1) Mixes are listed chrenologically in order of completion date (i.e., conslructicn began with E2 and ended with E4).
2} Sections are raferenced by quadrant and sequence number, wheve “E2” refers to section 2 of the east quadrant
3) "dual * B type indicates that the lower and upper Bts were constructad with the same expermental mix.

4) The total thickness of afl exparimental sections is 4 inchies by design, with the axcaption of S8, S0, 510, S11.
5} ARZ, TRZ. and BRZ refer lo gradations intended to pass above, thrugh, and below the restricied 2one,

B} SMA and OGFC refer to slone matrix asphalt and oped-graded friction courss, respactively.

121



Soction $4 (Upper Laver)

Laboratorv Diary
Gensral Description of Mix and Materials
Design Method: Supemave
Compactive Effort 100 gyratons
Binder Peiformance Grade: T 7622
Modifier Type: 8BS
Aggregate Type: Limestone
Gradation Type: ARZ
Avg. Lah Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
38 100
1" 98
g 88
No. 4 63
No. 8 48
No. 16 3
No. 30 23
No. 50 13
No. 140 9
No. 200 78
Asphalt Binder Content: 53%"
Compacted Pill Butk Gravity: 2394
Theoretical Maximum Gravit: 2449
Computad Air Voids: 22%

General Notes:

Construction Diary
Relevan i Construction
Complation Date: Thursday, July 06, 2000
24 Houwr High Temperature (F): a8
24 Hour Low Temperature (F): 78
. 24 Hour Rainfall (in): 0.00
Lift Type: upper

Design Thickness of Tast Mix (in): 4.0
Piant Confiquration and Placement Details

Component: % Sefling:
Liquid Binder Setting 5.3%
Limestone 10's (Hard) 15.0%
Limestone 10's (Soft) 10.0%
Limestone 5/8 D Rock 45.0%
Sand Manufactured 15.0%
Sand Natura! 15.0%
Approximate Length {ff): 198

" Survayed Thickness of Saction (in): 40
Std Dev of Section Thickness (in): 01
Type of Tack Coat Utllized: CQs-1h
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 322
Average Section Compaction: 94.3%

1) Mixes are listed chronologically in erder of completion dale (i.e., construction began with E2 and ended with E1).
2} Sections ere refersnced by quadrant and sequence number, where “E2" refers to section 2 of the east quadrant.
3) "dual ¥ Aft type indicales that the lower and upper Efts were constructed with the same eiparmen!ai K.

4} The total thickness of ai axperimantal sections & 4 inches by design, with the axception of S8, 80. S10, S11.
§) ARZ, TRZ, and BRZ mfer lo gradations intended to pass abave, through, and below the restricted 20na.

B) SMA arxl OGFC refer to stons matrix asphalt and open-gradad friction course, respectively.
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Soction S5 (Lower Laver)

Laboratory Diary Construction Diary
neral iption of Mix and Matedal Relevant Conditions for Constniction
Design Method: Superpave Complation Date: Wednesday, July 05, 2000
Compactive Effort 100 gyrafions 24 Hour High Temperature (F): 96
Binder Performance Grade: 76-22 24 Hour Low Temperature {F): 76
Modifier Type: SBS 24 Hour Rainfall (in): 0.00
Aggregate Type: Lms/GravelRAP Uit Type: lower
Gradation Type: BRZ Design Thickness of Test Mix {in): 25
A Pr ies of Plant Produced Mix Plant Configuration and Placement Details
Sieve Size: % Passing: Component: % Sefting:
1 100 Liquid Binder Setting 4.6%
K7 95 Gravel 10 14.0%
1w 83 Gravel 57 33.0%
3/8" 73 Grave! 7 26.0%
No. 4 53 Sand Manufactured 15.0%
No.8 36 Recvdle RAP 120%
No. 16 27
No. 30 21
No. 50 15 Approximate Length {ft): 203
No. 100 12 Surveyed Thickness of Saction (n): ~ NA
No. 200 87 Std Dev of Section Thickness {in): NA
Asphalt Binder Content 4.0% Type of Tack Coat Utlized: CQs-th
Compacied Pill Bulk Gravily: 2.369 Target Tack Application Rate: 0.03 gal / sy
Theoretical Maximum Gravity: 2.446 Avg Mat Temperature Behind Pavar (F): 331
Computed Air Voids: 3.1% Average Section Compaction:  915%

General Notes:

1) Mixes are listed chrenologically in order of completion date (i.e., construction began with E2 and snded with E1).
2) Seclions are refersnced by quadrant and sequence number, where “E2” refers to section 2 of the east quadrant.
3) "dual ~ Eft type indicales that the lower and uppar ¥fis were constructed with the same experimental mix.

4) The total thickness of all experimental sections is 4 inchies by dasign, with the excaption of S8, 0. S10. S11.
£} ARZ, TRZ, and BRZ refer lo gradations intended to pass above, through, and befow the rastricted zone.

B} SMA and OGFC refer to stona matrix asphalt and open-graded friction course, respactively.
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Soction 85 (Upper Laver)

Laboratary Diary
Gene ipth Mix and Matedal
Design Method: Supemave
Compactive Effort: 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Gravel
Gradation Type: TRZ
A Pri ies of Plant Produced Mix
Sieve Size: % Passing:
1" 100
34" 100
12 o5
38 82
No. 4 61
No. 8 45
No. 16 33
No. 30 22
No. 50 10
No. 100 7
No. 200 5.0
Asphalt Binder Content: 5.6%
Compacted Pill Bulk Gravity: 2332
Theorstical Maximum Gravity: 2413
Computed Air Voids: 3.4%

General Notes:

Construction Diary
Relevant Conditions for Constnuction

Complation Date: Friday, July 07, 2000
24 Hour High Temperature (F). 100
24 Hour Low Temperature (F): 79
24 Hour Rainfall (in): 0.00
Lift Type: upper
Design Thickness of Test Mix (in): 40

Pia nf ion and Placement Details
Component: % Setting:
Liquid Binder Setting 5.5%
Gravel 10 21.0%
Gravel 5/8 D Rock 60.0%
Sand Natura! 18.0%
Approximate Length (ft): 203
Surveyed Thickness of Section (in): 41
Std Dev of Section Thickness {in): 0.1
Type of Tack Coat Utilized: CQ8-1h
Target Tack Applicaion Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 323
Average Section Compaction: 94.9%

1) Mixes are listed chronalogically in order of completion date (i.e.. construction began with E2 and ended with E4).
2) Sestions are refersneed by quadrant and sequence number, where "E2” refers to saction 2 of the east quadrant.
3) “duat” Eft type indicates that the lowar and upper Efis were constructed with the same experinental mix,

4) The total thicknass of afl exparimantal sections is 4 inchies by design, with the excaption of 58, S8. S10, S11.
5) ARZ, TRZ, and BRZ refer lo gradations intended to pass above, through, and befow the restricted zone.

6} SMA and OGFC refer to stone matrix asphalt and open-graded friction course, respactively.




Section S6

Laboratarv Diary
General Description of Mix and Maigrials
Design Method: Supermpave
Compactive Effort: 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/RAP
Gradation Type: ARZ
Ava. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1 100
kT o 100
1 95
" 87
No. 4 T4
No. 8 53
No. 16 41
No. 30 a3
No. 50 24
No. 100 12
No. 200 59
Asphalt Binder Gontent 6.2%
Compacted Pill Bulk Gravity: 2250
Theoretical Maximum Gravity: 2.356
Computed Air Voids: 4.5%

General Notes:

Lonstruction Diary

Relavant Conditi for Cons! ion

Compietion Date: Friday, July 07, 2000
24 Hour High Temperature (F): 100

24 Hour Low Temperature (F): 79

24 Hour Rainfall (in): 0.00

Lift Type: dual

Design Thickness of Test Mix {in): 40
Plant Configuration and Placement Details

Component: % Setting:
Liquid Binder Setting 6.6%
Limestone C22 Screenings 45.0%
Limestone 78 20.0%
Limestone 9 20.0%
Recvcle RAP 15.0%
Approximate Length (ft): 198
Survayed Thickness of Section (in): 41
Std Dav of Ssction Thickness (in): 01
Type of Tack Coat Utilized: CQs-1h
Target Tack Apphcation Rate: 0.03 gal / sy
Avg Mat Temperature Behind Paver (F): 332
Average Section Compaction: 92 9%,

1) Mixes are listed chronologically in order of completion date (i.e., construction began with E2 and ended with E4).
2) Sections are referenced by quadrant and sequence number, where “E2" refers to section 2 of the east quadrant
3) “dual * iRt type indicates that the lowar and uppar ifts ware consbucted with the same experimantal mix.

4) The total thickness of afl experimental sections is 4 inchas by design, with the axception of S8, SP. 510, S11.
§) ARZ, TRZ and BRZ refer to gradations intended to pass above, through, and below the restricted zone.

B) BMA and OGFC refer lo stone matrix asphatt and open-graded friction course, respactively.
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Saction 87
Laboratorv Diarv
ne iption of Mix and Material
Design Method: Superpave
. Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifier Type: NA
Aggregate Type: Lms/RAP
Gradation Type: BRZ
A Pri ies of Plant Produced Mix
Sieve Size: % Passing:
T 100
KV 100
2 96
38" 88
No. 4 7
No. 8 34
No. 16 25
No. 30 20
No. 50 16
" No. 100 10
No. 200 6.2
Asphalt Binder Content: 6.6%
Compacted Pill Bulk Gravity: 2.245
Theorstical Maximum Gravity: 2321
Computad Air Voids: 3.3%
General Notes:

Construction Diare
Relevant Conditions for Construction
Complation Date: Saturday, July 08, 2000
24 Hour High Temperature (F): 100
24 Hour Low Temperature (F): 79
24 Hour Rainfall (in): 0.00
Lift Type: dual

Design Thickness of Tast Mix (in): 4.0
Plant Confiquration and Piacement Details

Component % Setting:
Liquid Binder Setting 6.9%
Limastone C20 Screeninas 16.0%
Limestone . 78 20.0%
Limestone 9 51.0%
Recvcla RAP 13.0%
Approximate Length (f): 202
Surveyed Thickness of Section (in): 40
Std Dav of Section Thickness (in): - 0.1
Type of Tack Coat Utilized: CQs-1h
Targst Tack Applicaton Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 313
Average Section Compaction: 93.9%

1) Mixes are listed chronologically in ordes of completion date (i.e., construction began with E2 and ended with E1).
2) Sections are raferenced by quadrant and sequence number, where “E2" refers to saction 2 of the east quadrant
3) “dual  BR type indicates that the lower and uppar Efts were coastructed with the same experimental mix,

4) The total thickness of a¥ axpenmental sections is 4 inchias by design, with the axception of S8, S0, S10, S11.
5) ARZ, TRZ, and BRZ mefer to gradations intended to pass abova, through, and below the restricted zone.

B} SMA and OGFC refer to stone matrix asphalt and open-gradsd fricion course, respattively.
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Section S8 {Lowsr Laver)
Laboratory Diary Construction Diary
neral iption of Mix and Materials Ralevant Conditi Con i
Design Mathod: Supermpave Completion Date: Friday, Juty 07, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 100
Binder Performance Grade: 67-22 24 Hour Low Temperature (F): 79
Modifier Type: NA 24 Hour Rainfall (in): 0.00
Aggregate Type: Granite Lift Type: ’ lower
Gradation Type: . BRZ Design Thickness of Test Mix {in): 20
Avg. Lab Properties of Plant Produced Mix Piant Configuration and Placement Details
Sieve Size: % Passing: - Component: % Setting:
1™ 100 Liguid Binder Setling 3.9%
K2 100 Granite 67 32.0%
1 a7 Granite 78M 41.0%
iy 70 Granite Manufactured Sand  21.0%
No. 4 39 " Granite Regular Screenings  5.0%
No. 8 26 Anfistrip Hydrated Lime 1.0%
No. 16 . 18
No. 30 14
No. 50 12 Approximate Length (ft): 197
No. 100 10 Surveyed Thickness of Section (in): NA
No. 200 71 ]
Std Dev of Section Thickness (in): NA
Asphalt Binder Content: 3.7% Type of Tack Coat Utilized: CQs-1h
Compacted Pill Bulk Gravily: 2.588 Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: 2667 Avg Mat Temperature Behind Paver (F): 331
Computed Air Voids: : 26% Avarage Section Compaction: 93.8%

General Notes:

1) Mixas are listed chronslogically in crder of completion date (i.e., construction began with £2 and ended with E1).
2) Seclions are referenced by quadrant and sequence number, where "E2" refers to section 2 of the east quadrant.
3) "dual ” &ft typae indicates that the lower and uppar Efls were construcied with the same experimantal mix.

4) The total thickness of a axperimantal sections s 4 inchas by design, with the exception of S8, S8, 510, S11.
5} ARZ, TRZ, and BRZ mfer fo gradations intended to pass above, through, and befow the restricted zone.

B} SMA and OGFC refer to stone matrix asphait and open-gradad friction coursa, respactively.




Saction S8 (Upper Laver)
Laboratory Diary Construction Diarv
Gensral Description of WMix and Materals Relevan i Constnucti
Design Method: Superpave Complation Date: Saturday, July 0B, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 103
Binder Performance Grade: 76-22 24 Hour Low Temperature (F): 79
Modifier Type: SBS 24 Hour Rainfall (in): 0.00
Aggregate Type: Granite Lift Type: upper
Gradation Type: BRZ Design Thickness of Test Mix {in): 36
Avg. L ab Properties of Plant Produced Mix Plant Configuration and Placement Details
Sieve Size: % Passing: Component: % Sefting:
1 100 Liquid Binder Setting 4.2%
KIC 100 Granite 78M 48.0%
1 100 Granite Manufactured Sand  45.0%
38" 93 Granile Regular Saeenings  5.0%
No. 4 58 Antistrip Hydrated Lime 1.0%
No. 8 38
No. 16 25
No. 30 19
No. 50 15 Approximate Length (ff): 197
No. 100 12 Surveyed Thickness of Section (in): 3.8
No- 200 8 Std Dav of Section Thickness {in): 01
Asphalt Binder Content: 4.2% Type of Tack Coat Ufilized: CcQs-1h
Compacted Pill Bulk Gravity: 2.576 Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: 2647 Avg Mat Temperature Behind Paver (F): 322
Computed Air Voids: 2T% Average Section Compaction: . 9N18%

General Notes:

1) Mixes are listad chronologically in order of completion date {i.e., construction began with E2 and snded with E1).
2) Sections are ralerenced by quadrant and sequence number, whese “E2” refers to section 2 of the east quadrant.
3) "duad * Kft typa indicates that the lowar and upper Kfis wers coastructed with the same experimental mix.

4) Tha total thickness of afi experimental sections is 4 inchies by design, with the axcaption of 58, 80, 510, S11.
§) ARZ, TRZ, and BRZ refer lo gradations intended to pass above, through, and below the restricted zone.

B) SMA and OGFC refer lo stone matrix asphait and open-gradaed friction course, respactively.




Section 89

‘Laboratory Diarv Construction Diary :
General Description of Mix and Materials Relevant Conditions for Construction !
Design Mathod: Supemave Complation Date: Monday, July 10, 2000 |
Compactive Effort 100 gyrations 24 Hour High Temperatura (F): 101
Binder Performance Grade: 67-22 24 Hour Low Temperature {F): 75
Modifier Type: NA 24 Hour Rainfall (in): 0.00 '
Aggregate Type: Granite Lift Type: dual :
Gradation Type: ' BRZ Design Thickness of Test Mix (in): 30 j
Avg. Lab Properties of Plant Produced Mix Ptant Configuration and Placement Details E
Sigve Size: % Passing: Component: % Setting; .
1 100 Liquid Binder Setting 4.8%
34 100 Granite 67 15.0% :
" 93 Granite 78M 47.0%
g 82 Granite Dry Screenings  20.0%
No. 4 53 Granite Washed Screenings 18.0% l
No. 8 36 ) :
No. 16 27 ;
No. 30 20 _ '
No. 50 14 Approximate Length (ft): 206 ‘
No. 100 9 Surveyed Thickness of Section (n): 3.0 !
No. 200 57 Std Dev of Section Thickness (in): 04 I
Asphatt Binder Content 47% Type of Tack Coat Utilized: CQs-1h :
Compacted Pill Bulk Gravity: 2.419 Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: 2510 Avg Mat Tempearature Behind Paver (F): 331
Computted Air Voids: 3.6% Average Section Compaction: 93.4% '

General Notes: , ?
1) Mixes are listed chronniogically in order of complstion date (i.e.. construction began with E2 and ended with E$). '
2) Sections are referencad by quadrant and sequence number, where "E2" refers to saction 2 of the east quadmnt. ;
3) "duad " R type indicates that the lower and upper Efts were constructed with the same exparimental mix.

4) The total thickness of all exparimental sections s 4 inches by design, with the axcaeption of S8, 88. 510, S11.
5} ARZ, TRZ, and BRZ refer to gradations intended to pass above, through, and betow the rastricted zone.
B8) SMA and OGFC refer to stons mattix asphatt and open-graded fricton course, respeactively. !
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Section $10
Laboratory Diary Construction Diary
General Description of Mix and Matedals Relevant Conditions for Construction
Design Mathod: Supemave Completion Date: Tuesday, July 11, 2000
Compactive Effort 100 gyrations 24 Hour High Temperature (F): o8
Binder Performance Grade: 67-22 24 Hour Low Temperature (F): 78
Modifier Type: NA 24 Hour Rainfall (in): 0.00
Aggregate Type: Granite Lift Type: dual
Gradation Type: ARZ Design Thickness of Tast Mix {in): 30
Avqg. Lah Properties of Plant Produced Mix Piant Configuration and Placement Details
Sieve Size: % Passing: Component: % Setting:
1 100 Liquid Binder Setting 53%
yg” 100 - Granite 67 11.0%
1 g5 Granite 78M 25.0%
1 88 Granite Dry Screenings 32.0%
No. 4 69 Granite Washed Screenings 32.0%
No. 8 52
No. 16 38
No. 30 27
No. 50 19 Approximate Length (ft): 195
No. 100 n Surveyed Thickness of Section (in): 31
No- 200 66 Std Dev of Section Thickness (in): 01
Asphalt Binder Content 5.0% Type of Tack Coat Utilized: CQS-1h
Compacted Pill Bulk Gravity: 2407 Target Tack Application Rate: 0.03 gal/ sy
Theoretical Maximum Gravity: 2488 - Avg Mat Temperature Behind Paver (F): 300
Computed Air Voids: 3.2% Avarage Section Compaction: 93.7%

General Notes:

1) Mixes are listad chronologically in order of complstion date {i.e., construction began with E2 and ended with E4).
2) Sections are referenced by quadrant and sequenca aumber, where “E2" relers to saction 2 of the east quadmanl
3) "dual " B type mdicates that the lower and uppar Efts were coastructed with the same experimantal mix.

4) The total thicknass of afl experimental sections is 4 inchas by design, with the exception of S8, S8, S10, S11.
5) ARZ, TRZ, and BRZ refer to gradations intended to pass above, through, and befow the restricted 2one.

B) SMA and OGFC refer to sloes malrix asphal and open-gradad friction course, respactively.




Section $11 (Lower Layer)

Laboratory Diary

General Description of Mix and Materials

Design Mathod: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 67-22
Modifter Type: NA
Aggregate Type: Granite
Gradation Type: BRZ
Avg. Lab Properies of Plant Produced Mix
Sieve Size: % Passing:
1™ 100
314" 100
iz 88
38" 70
No. 4 a8
No. 8 26
No. 16 18
No. 30 14
No. 50 12
No. 100 10
No. 200 72
Asphalt Binder Content 3.6%
Compacied Pill Bulk Gravity: 2600
Theoretical Maximum Gravity: 2.662
Computed Air Voids: 23%

General Notes:

Construction Diary
Relav, ions for Construction

Completion Date: Monday. July 10. 2000
24 Hour High Temperature (F): 101
24 Hour Low Temperature {F): 75
24 Hour Rainfafl (in): 0.00
Lift Type: lower
Design Thickness of Tast Mix (in): 20

n ion and Placement Details
Component: % Seftling:
Liquid Binder Setting 3.9%
Granite 67 37.0%
Granite 78M 41.0%
Granite Manufactured Sand  16.0%
Granite Regular Soreenings  5.0%
Antistrip Hydrated Lime 1.0%
Approximate Length {ff): 202
Survayed Thickness of Section (in): NA
Std Dev of Section Thickness {in): NA
Type of Tack Coat Utilized: CQs-th
Target Tack Application Rate: 0.03 gal/ sy
Avg Mat Temperature Behind Paver (F): 324
Average Section Compaction:  946%

1) Mixes are listad chronologically in order of completion date (i.e., construction began with E2 and ended with E1).
2) Sections are refarsncad by quadrant and sequence numbser, where “E2" refers to section 2 of the east quadrant
3) “duzl ~ Eft typa indicates that the lowar and upbar Efis wera constructed with the same experimantal mix,

4) The total thickness of ail experimental sections is 4 inches by dasign, with the exception of S8, S8, 510, S11.
5} ARZ, TRZ. and BRZ refer to gradations intended to pass abova, through, and below the restricted zone.,

B} SMA and OGFC refer to stons malrix asphalt and open-gradad friction course, respactively.
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Soction 511 (Upper Laver)

Laborztorv Diary
General Description of Mix and Materials
Design Mathod: Supemave
Compactive Effort 100 gyrations
Binder Performance Grade: 76-22
Modifier Type: SBS
Aggregate Type: Granite
Gradation Type: BRZ
A Pri ies of Plant Praduced Mix
Sieve Size: % Passing:
1 100
I 100
172 100
e 92
No. 4 62
No. 8 47
No. 16 30
No. 30 22
No. 50 17
No. 100 13
No. 200 75
Agphalt Binder Content: 3.9%
Compacted Pill Bulk Gravity: 2.567
Theoretical Maximum Gravity: 2849
Computed Air Voids: 1%
General Notes:

Construction Diary
Relevant i Construction
Completion Date: Wednesday. July 12, 2000
24 Hour High Temperature (F): 101
24 Hour Low Temperature (F): 79
24 Hour Rainfall (in): 0.00
Lift Type: upper

Dasign Thickness of Test Mix {in): 36
Ptant Confiquration and Piacement Details

Component: % Setting:
Liquid Binder Setting 4.2%
Granite 78M 49.0%
Granite Mamufacture Sand  45.0%
Granite Regular Sareenings  5.0%
Antistrip Hydrated Lime 1.0%
Approximate Length (it): 202
Surveyed Thickness of Section (in): 36
Std Dev of Section Thickness (in): 04
Type of Tack Coat Ufilized: CQs-th
Targat Tack AppBcation Rate: 0.03 gal ! sy
Avg Mat Temperature Behind Paver (F): 334
Average Section Compaction: 93.9%

1) Mixes ere listed chronologically i ordes of completion date (i.e., conslruction began with E2 and ended with E1).
2} Sestions are referenced by quadrant and sequence number, where “E2" refers to saction 2 of the east quadrant.
3) "dual ” Efl type indicates that the lowar and uppar Efts were constructed with the same expstimental mix,

4) The total thickness of all exparimental sections is 4 inches by design, with the axcaption of 58, S0. S10. S11.
5} ARZ, TRZ and BRZ mefer lo gradations intendad to pass above, through, and below the restricted zone.

B) SMA and OGFC refer to stone matrix asphalt and open-gradad friction course, respactively.




Laboratory Diary

Saction 812

General Description of Mix and Materials

Design Method: Hveem
Compactive Effort: NA
Binder Performance Grade: 70-28
Modifier Type: SB
Aggregate Type: Limestone
Gradation Type: TRZ
A Pr ies of Plant Produced Mix
Sieve Size: % Passing:
™ 100
38" 100
17 97
Ky 82
No. 4 63
No. 8 46
No. 16 2
No. 3¢ 2
No. 50 16
No. 100 10
No. 200 7.0
Asphalt Binder Content 4.5%
Compacted Pill Bulk Gravity: 2399
Theoretical Maximum Gravity: 2494
Computed Air Voids: 3.8%

General Notes:

Construction Diary
Relevant i Cons ion
Comgpletion Date: Thursday, hdy 13, 2000
24 Hour High Temperature (F): 100
24 Hour Low Temperature (F): 79
24 Hour Rainfall (in): 067
Lift Type: dual

Design Thickness of Test Mix (in): 4.0
Piant Confiquration and Placement Details

Component: % Setting:
Liquid Binder Setting 4.7%
Limestone 5/8" Chips 35.0%
Limestone Coarsa Screenings  32.0%
Sand Natural 8.0%
Sand Stone Sand 25.0%
Approximate Length (ft): 199
Survayed Thickness of Section (in): 38
Std Dav of Section Thickness (in): 0.1
Type of Tack Coat Uflized: CQs-1h
Targset Tack Application Rate: 0.03 gal ! sy
Avg Mat Temperature Behind Paver (F): 318
Average Section Compaction: 93.9%

1) Mixes are listad chronalogically in order of completion date (i.e., canstruction began with E2 and ended with E1).
2} Sections are referenced by quadrant and sequence number, where “E2" refers to section 2 of the east quadrant.
3) "dual ~ ifl type indicales that the lowar and upper its were constructed with the same experimental mix,

4) The total thickness of afl experimental sections is 4 inchas by design, with the axception of S8, S50, 510, S11.
§) ARZ, TRZ, and BRZ refer to gradations intended to pass above, irough, and below the restricied 2one.

B} SMA and OGFC refer to stone matrix asphalt and open-graded friction course, respactively.
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Section 813

Laboratorv Diary Construction Diary
ne iption of Mix and Material Relevant i Constructi '
Design Method: Superpave | Complation Date: Thursday, July 13, 2000 :
Compactive Effort 100 gyrations 24 Hour High Temperature (F): 100 '
Binder Performance Grade: 70-28 24 Hour Low Temperature (F): 79 .
Modifier Type: SB 24 Hour Rainfall (in): 0.67 |
Aggregate Typa: Granite Lt Type: dual ,
Gradation Type: ARZ Design Thickness of Tast Mix {in): 40 ;
Avg. Lab Propedties of Plant Pmduced Mix Plant Configuration and Placement Details |
Sieve Size: % Passing: Component: % Setting: '
1~ 100 Liquid Binder Setting 5.3% ‘
K1 o 100 Granite 1/2” Chips 16.0% !
1 93 Granite 3/4” Chips 22.0% |
38 80 Granite Regular Screenings  22.0% X
No. 4 68 Sand Manufactured 40.0% i
No. 8 50 .
No. 16 37 :
No. 30 27 |
No. 50 19 Approximate Length (f: 201
No. 100 " Survayed Thickness of Section (in): 40 !
No. 200 66 Std Dev of Section Thickness (in): 01 i
Asphalt Binder Content: 5.3% Type of Tack Coat Utilized: CQs-1h !
Compacted Pilf Bulk Gravity: 2.290 Target Tack Application Rate: 0.03 gal / sy :
Theoretical Maximum Gravity: 2.405 Avg Mat Temperature Behind Paver (F): 322 |
Computad Air Voids: 4.8% Average Section Compaction: 93.4% i

General Notes:

1) Mixes are listad chronglogicafly in order of completion dale (i.e., construction began with E2 and ended with E1). '
2) Sections are refersnced by quadrant and sequence number, whese “E2" relers to section 2 of the east quadrant. '
3) "dual " §fl typs indicales that the lowar and uppar ¥fts wers constructad with the same experimental mix, ‘
4) Tha total thickness of all experimental sections is 4 inches by design, with the axcaption of 58, S0, S10, S11. i
£} ARZ, TRZ and BRZ refer to gradations intended to pass above, through, and below the restricted 2one. |
B) SMA and OGFC refer to stone matrix asphalt and open-graded friction course, respectively.

134



Soction E1

Laboratory Diary
neral Description of Mix and Material
Design Metha: Supemave
Compactive Effort: 100 gyrations
Binder Perfurmance Grade: 67-22
Modifier Type: NA
Aggregate Type: Quartzite
Gradation Type: ARZ
Ava. Lab Properties of Plant Produced Mix
Sieve Size: % Passing:
1" 100
1% 100
12 g9
Kl 92
- No.4 73
No.8 54
No. 16 a8
No. 30 25
No. 50 14
No. 100 9
No. 200 74
Asphzht Binder Content: 53%
Compacted Pill Bukk Gravity: 27363
Theoretical Maximum Gravity: 2444
Computed Air Voids: 3.3%

Genoral Notes:

Construction Diarv
Relevant Conditi n ion
Completion Date: Friday, July 14, 2000
24 Hour High Temperature (F): 100
24 Hour Low Temperature (F): 80
24 Hour Rainfall (in): 0.00
Lift Type: dual

Design Thickness of Tast Mix (in): 4.0
Plant Conhguration and Placement Details

Component: % Setting:
Liquid Binder Setting 5.3%
Gravel /2" Crushed Gravel 36.0%
Gravel 38" Crushed Gravel 18.0%
Limestone Manufactured Sand  30.0%
Sand Natural 13.0%
Filler Fly Ash 3.0%
Approximate Length (it): ' 199
Surveyed Thickness of Section {in): 41
$Std Dav of Section Thickness {in): 01
Type of Tack Coat Utilized: CQs-1h
Target Tack Application Rate: 0.03 gal / sy
Avg Mat Tamperature Behind Paver (F): 303
Average Section Compaction: 94.0%

1) Mixes are listed chronalogically in order of compistion date (i.e., construction hegan with E2 and ended with E1).
2) Seclions sre refarenced by quadrant and sequence number, where “E2" refars to saction 2 of 1a east quadrant.
3} "dual = Bl type indicates that the lowar and uppar Efts wete constructed with the same axperimental mix.

4) The total thicknass of oY experimental sections is 4 inches by design, with the axception of S8, SB, S10, S11.
§) ARZ, TRZ, and BRZ refer lo gradations intended to pass abova, through, and below the restricted 2one.

6) SMA and OGFG refer to stone matrix asphalt and open-graded friction coursa, respertively.
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Appendix B

Calculated Offsets for Density Gauges

136



Table 9. Caléulated\Offsets for Density Gauges.

8.0

Absolute
Difference
- | - Nuclear PQl Gauge | Between
Section - Gauge Offset Offset Offsets
E1 ' 0.0 | 17.3 17.4
E10 -0.5 -2.8 2.4
E4 - 0.7 2.6 1.9
E5. -2.5 -1.2 1.3
E6 -0.5- -0.3 0.2
E7 1.1 0.8 0.3
E8 -1.6 2.7 1.2
E9 0.0 -1.9 1.8
N1 1.7 -5.8 4.1
N10 -=3.0 0.6 3.6
N11 Binder 2.7 19.4 16.7
N11 Surface. 1.4 16.9 15.5
N12 Binder - 1.8 1- 145 127
N12 Surface - 1.5 13.3 11.9
N13 Binder 1.4 13.6 12.2
N13 Surface 2.9 12.9 10.0
N2 2.1 -1.7 0.4
N3 -1.4 -1.8 .04
N4 -3.6 4.5 8.1
N5 . 2.7 -4.5 1.8
N6 -1.0 0.6 1.5
N7 - -3.8 . -0.9 2.9
N8 -2.6 -5.5 2.9 .
N9 2.2 2.3 4.5
S1 Binder 4.8 18.0 13.2
“|S1 Surface 1.3 15.7 14.4
S10 -0.4 14.0 14.4
S11 Binder . 0.5 10.9 10.4
S11 Surface -36 - 14.4 18.0
1512 . -1.8 9.7 11.5
S13 2.7 16.4 13.7 -
S2 Binder -2.5 10.8 13.2
S2 Surface 0.5 10.6 10:1
S3 Binder -0.7 8.7 94
S3 Surface- -4.4 12.4
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Absolute -
A : ‘ Difference
- Nuclear | PQI Gauge | Between
Section Gauge Offset Offset Offsets

S4 Binder - 0.3 13.7 13.5
S4 Surface 2.2 124 14.5

S5 Binder S -0.1 10.7 10.8
S5 Surface -0.1 14.5 14.6
S6 - - -3.2 - 26 5.8
S7 -2.8 -1.0 1.8

S8 Binder _ . 1.6 198 |. 182 °
S8 Surface . -3.5 12.7 16.3
S9 1.3 - 171 15.7
W1 ’ 3.5 14.5 10.9
W10 - ' 3.0 - - 16.0 13.0
W2 ‘ 2.3 . -1.6 5.3
W3 Binder 27 16.8 14.1
W4 Binder -0.4 0.2 0.6
WS5 Binder -0.8 2.8 3.7
W6 , -3.3 -2.1 1.2
W7 -0.3 5.9 6.2
W8 1.0 24 1.4
W9 2.2 - 15.6 13.3
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Appendix C

Uncorrected Density Measurements for the PQI and Nuclear Gauges
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Corrected Density Measurements for the PQI and Nuclear Gauges
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Appendix E

TDOT Section Job Mix Formulas
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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Project Ref. No. Test Track Date 03/15/2000
Project No. Gravel Region
Contract No. County
Contractor Subcontractor
State Route No. Date of Letting
Type BPMB-HM Section 307-S 19.0 mm w/RAP Article 01.01-01.02
Serial No.: [ Design No.:
Material Size or Grade Producer and Location Percent Used
#57s Gilbertsville 1"-Pan Vulcan Mtls, Gibertsville 28.62
#7s Ford, Troy 1/2"-Pan Ford, Troy 21.942
#10s Gilbt. 3/8"-Pan Vulcan Mtls, Gibertsville, Ky 15.218
Man. Sand 3/8"-Pan Ford Const., Troy, TN 14.31
Rap 51 Byp. 1/2"-Pan Hwy 51 Bypass, Ripley, TN 15.03
Asphalt Cement PG76-22 Ergon 3.88
Percent AC in RAP: 4.8  |Optimum AC Content: 46 | Total 100.00
Anti-Strip Additive: Morelife 2200 | Dosage: 0.75%
% Fracture Face of CA: N/A % Glassy Particles on CA: N/A
Fine Agg. Angularity: 43 4 Eff. Gravity of Agg. 2.608
Theo. Gravity: 2437 |TSR: 72.4 Asphalt Sp. Gravity 1.032
LOI: N/A  |Lbs/Ft’ 1520 |D.AR.: 1.17
Ignition Oven Corr. Factor: 0.72 [Percent Virgin AC: 84.3
Mixing Temp Range: 320-360 Compaction Temp Range: 300-340
Mixing Temperature: 340 Compaction Temperature: 320
Percents Used .
#97a  [¥7T8Ford, | 000 Gitt. | Man. Sand
Gilbertsville Troy Rap 51 Byp Design
Sieve Size 30.0 23.0 17.0 15.0 15.0 % Req. 100} Range
2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1.5" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1~ 100.0 100.0 100.0 100.0 100.0 100.0 100.0
3/4" 80.0 100.0 100.0 100.0 100.0 94.0 90-100
5/8"
1/2" 35.0 98.0 100.0 100.0 99.0 79.90 72-87
3/8" 14.0 87.0 100.0 100.0 93.0 70.20 62-80
No.4 3.0 38.0 96.0 69.0 71.0 47.00 42-60
No.8 2.0 18.0 72.0 35.0 53.0 30.20 28-49
No.16 1.0 12.0 45.0 26.0 42.0 20.90 *
No.30 1.0 6.0 38.0 16.0 30.0 15.00 13-25
No.50 1.0 5.0 28.0 12.0 12.0 9.80 >
No.100 1.0 4.0 21.0 8.0 7.0 7.00 i
No.200 1.0 3.0 16.0 6.0 5.0 5.40 2-6.5
Requested: Approved:
Contractor, LT No. and Phone Region Mtls. Supervisor
Approved Approved:

Region Const. Supervisor

Engineer of Mtls and Tests
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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Date: 02/22/2000
Project Ref. No. 100% FF Gravel County Region I\
Project No 411-S Gravel for Test Track Contract No.
Type Sec. No. 411-S Article
Contractor Subcontractor
State Route No. TOTAL MIX INCLUDING BITUMEN Date of Letting
Material Screen | % Passing Producer and Address % Used
C.A. 5/8"-#200 Memphis Stone and Gravel 52.92
Sand 3/8"#200 Memphis Stone and Gravel Pit 17.96
Screenings 3/8"#200 Fullen Dock pit # 382 23.63
Ag Lime 0.00
RAP 0.00
Asphalt Cement PG 76-22 Ergon 5.50
Anti-Strip | TYPE: Morelife 2200 DOSAGE RATE: 0.75
% Fractured Faces on +4 Material: 100% % Glassy Particles on +4 Material 100%
100 PERCENT MINERAL AGGREGATE
Requested Med C.A. Screenings
SCREEN |ti. Passing Percent C.A Percent| Percent Percent | Sand Percent|RAP Percent|Calculated Mix
Temp 330 F 60.0 19.0 21.0 0.0 0
% A.C. 5.50 (Washed Gradations)
Compaction Temp:  310-320 F LOL:
Mixing Temp: 330-340 F Theo: 2.417
2"
11/4" 0.0 0.0
1" 0.0 0.0
3/4" 100.0 100.0 100.0 100.0 0.0 0.0 100.0
12" 95.0 91.0|' 100.0 100.0 0.0 0.0 95.0
3/8" 78.8 62.1 100.0 100.0 0.0 0.0 78.8
No.4 58.4 28.0 99.4 95.4 0.0 0.0 58.4
No.8 39.3 13.5) 84.7 62.7 0.0 0.0 39.3
No.16 28.2 7.4 70.3 42.7 0.0 0.0 28.2
No.30 18.7 4.9 48.9 26.6 0.0 0.0 18.7
No.50 7.9 2.8 8.2 19.5 - 0.0 0.0 7.9
No.100 4.6 1.60 0.20 14.50 0.00 0.00 4.56
No.200 3.5 1.10 0.10 11.30 0.00 0.00 3.46
Requested: Approved:
Contractor Region Matenials Engineer
Approved Approved:

Region Construction Engineer
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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Project Ref. No. Test Track Date 03/17/2000
Project No. 307S Limestone Region
Contract No. County
Contractor Subcontractor
State Route No. Date of Letting
Type BPMB-HM Section 307-S 19.0 mm w/ RAP Article 01.01-01.02
Serial No.: | Design No.: ]
v
Material Size or Grade Producer and Location Percent Used
CA. 1"-Pan Rogers Group, Gordonsville 23.9
78's 1/2"-Pan Rogers Group, Gordonsville 23.9
Man. Sand 3/8"-Pan Vulcan, Danley 19.12
Nat. Sand 3/8"-Pan Cumberland Sand, Hillboro, TN 14.34
RAP 1/2"-Pan Rogers Group, Gordonsville 15.06
Asphalt Cement PG 76-22 Ergon 3.68
Percent AC in RAP: 4.8  |Optimum AC Content: 44 | Total 100.00
Anti-Strip Additive: Morelife 2200 l Dosage: 0.75%
% Fracture Face of CA: N/A % Glassy Particles on CA: N/A
Fine Agg. Angularity: 43.6 Eff. Gravity of Agg. 2.730
Theo. Gravity: 2.546 |TSR: 67.3 Asphalt Sp. Gravity 1.032
LOL: N/A  |Lbs/Ft 158.9 |D.AR.: 0.82
Ignition Oven Corr. Factor: 0.34 |Percent Virgin AC: 83.6
Mixing Temp Range: #VALUE! Compaction Temp Range: #VALUE!
Mixing Temperature: 340 Compaction Temperature: 320
Percents Used
CA 78's Man. Sand | Nat. Sand
RAP Design
Sieve Size 25.0 25.0 20.0 15.0 15 % Reg. 100] Range
il 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1.5" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
3/4" 90.0 100.0 100.0 100.0 100.0 97.5 90-100
5/8"
1/2" 45.0 90.0 100.0 100.0 95.0 83.00 72-87
3/8" 24.0 70.0 100.0 100.0 90.0 72.00 62-80
No.4 5.0 16.0 99.8 98.0 66.0 49.80 42-60
No.8 4.0 6.0 85.5 90.0 47.0 10.20 28-49
No.16 3.5 5.0 43.2 80.0 34.0 27.90 *
No.30 3.0 4.0 19.9 67.0 29.0 20.10 13-25
No.50 25 3.5 8.9 19.0 17.0 8.70 *
No.100 2.0 2.5 4.3 4.5 11.0 4.30 i
No.200 1.5 23 3.8 2.8 9.8 3.60 2-6.5
Requested: Approved:
Contractor, LT No. and Phone Region Mtis. Supervisor
Approved Approved:

Region Const. Supervisor
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Project Ref. No.

STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Test Track, Limestone 411S

Project No.

Contract No.

Contractor

State Route No.

Date 03/09/2000
Region 3

County

Subcontractor

Date of Letting 01/01/2000

Type BPMB-HM Section 411-S 12.5 mm Article 01.01-01.02
| Serial No.: | Design No.: |
Material Size or Grade Producer and Location Percent Used
D Rock 5/8"-Pan American Limestone, Springfield 42.525
Hard Scrns. 3/8"-Pan American Limestone, Springfield 14.175
Soft Scrns. 3/8"-Pan Vulcan Mtls, Danley, TN 14.175
Natural Sand 3/8"-Pan Ingram Sand, Nashville 14.175
Manuf. Sand 5/8"-Pan Vulcan Mtls, Danley, TN 9.45
Asphalt Cement PG 76-22 Ergon, Nashville, TN 5.5
Percent AC in RAP: |Optimum AC Content: 55 | Total 100.00
Anti-Strip Additive: Pavebond Lite | Dosage: 0.30%
% Fracture Face of CA: N/A % Glassy Particles on CA: N/A
Fine Agg. Angularity: 42.7 Eff. Gravity of Agg. 2.630
Theo. Gravity: 2.434|TSR: 90.4 Asphalt Sp. Gravity 1.032
LOI: 20.8|Lbs/Ft* 151.9 |D.AR.: 0.83
Ignition Oven Corr. Factor: 0.34 [Percent Virgin AC: 100.0
Mixing Temp Range: 320-360 Compaction Temp Range: 300-340
Mixing Temperature: 340 Compaction Temperature: 320
Percents Used
D Rock | Hard Scrns. | Soft Scrns. oy RO, -
Sand Sand Design
Sieve Size 45.0 15.0 15.0 15.0 10.0 % Req. 100] Range
2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1.5" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
3/14" 100.0 100.0 100.0 100.0 100.0 100.0 100.0
5/8"
12" 96.0 100.0 100.0 100.0 100.0 98.20 90-100
3/8" 74.0 100.0 100.0 100.0 100.0 88.30 76-91
No.4 25.0 98.0 92.0 98.1 99.8 64.40 50-71
No.8 10.0 71.0 60.0 92.0 85.5 46.60 33-58
No.16 8.0 37.4 49.0 78.0 43.2 32.60 X
No.30 6.0 20.0 27.0 62.0 19.9 21.00 16-29
No.50 5.0 13.0 24.0 15.0 8.9 10.90 »,
No.100 4.0 6.0 18.0 1.5 4.3 6.10 2
No.200 3.0 4.0 15.0 1.0 1.9 4.50 2-6.5
Requested: Approved:
Contractor, LT No. and Phone Region Mtls. Supervisor
Approved Approved:

Region Const. Supervisor

Engineer of Mtls and Tests
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Vita

Stugrt Malley was born in Columbus, Gebrgia on September 24, 1971. He
attended Harris County High Schooi where he gfaduated in June 1989. He attended
- Columbus College for two years. At this time he enlisted iﬁto the United States Air
Force. He served as a nuclear weapons technician until October 1994. He then
enlisted into the Tennessee Air National Guard as a télephong systems specialist. He
served until Octobef 2000. During this time he enrolled at the University of
Tenﬂessee, Knoxville (UTK), where he received a Bachelor of Science in Civil
Engineering in August 1999. Tile following Fall semester he enrolled into the
graduate sch;)ol at UTK. In March of 2000, hq was assigned to:the NCAT Pavement
Test Track to document the construction of thét facility‘ under a TDOT research
project with UTK A few weeks after his arrival at Vth'e Test Track he was offered the
position of Assistant Track Manger, where he worked until November 2000. He then
accepted a ﬁosition with Vulcan Materials Company in Birmingham Alabama and is
currently working as a Research Engineer with the duties of Laboratory Managgr. In
this time frame, he completed his Master’s of Science in Civil Engineering. He

received his degree in August 2001.
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