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Abstract

The National Center for Asphalt Technology has constructed a 1.7-mile oval Test

Track. The Test Track contains 46 test sections. It is located near Auburn Alabama. The

purpose of the Test Track is to evaluate 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 laboratory and under field conditions. The laboratory 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 irmovation 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 schedule 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 technology used during construction. The Test Track is an internationally

known project and the results of the testing are expected to be very useful to future

paving operations.
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An evaluation of innovative technology was performed during the construction of

the Test Track. They include a truck-sampling device, a belt sampling device, release

agents, infrared technology, and new density measuring devices. The density-measuring

device was evaluated for the purposes of this paper. It is a Pavement Quality Indicator.

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

Indicator performed similar to a traditional nuclear gauge.
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1.0 INTRODUCTION

In a continued effort to evaluate the performance of Hot Mix Asphalt (HMA),

the Tennessee Department of Transportation (TDOT) contracted with the National

Center for Asphalt Technology (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) RES 1135 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 1 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 documentation 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 summarized in this document include 1) Robotic

Truck Sampling Device, 2) Aggregate Belt Sampler, 3) Release Agents, 4) Infrared

Thermal Imaging, and 5) Performance Quality Indicator (PQl). Included in the final

portion of this document is an evaluation of the PQl.



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 these roads are surfaced with asphalt. Ray Brown, Director of

NCAT, estimates that increasing the life of a pavement by 1% (30 to 60 days) will

result in a savings of $2,000,000 per year for each state Department of Transportation

(DOT) (Brown 1998). The increase seems slight but the resulting savings are

tremendous. The past two statements show the importance of extending the life of

asphalt roadways that will in turn lower the overall cost of maintaining the nations

infrastructure.

In the United States, the first asphalt road was constructed in 1870 in Newark,

New Jersey. The first Hot Mix Asphalt (HMA) was placed in Washington D.C. in

1876. It was placed on Pennsylvania Avenue, it covered 54,000 square yards (Huang,

1993). This early HMA road surface lasted approximately 11 years without major

distress. The Pennsylvania Avenue project showed the inherent value of paved road

surfaces and 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 Scientific School of Harvard University. In 1893 Page enrolled 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 pavement 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

61 A, 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

3



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
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Figure 1. Aerial View of the NCAT Pavement Test Track



outside lane was designed to be the test lane, this is where the test traffic is applied.

The inside lane was designed for maintenance of traffic and sampling purposes,

verification, and fine-tuning of the HMA during construction.

1.2.2 Participating Organizations

The organizations/agencies that are p^icipating in this first phase of testing

include nine.DOTs and the Federal Highway Administration (FHWA). The state

agencies include TDOT, the Alabama Department of Transportation (ALDOT), the

Florida Department of Transportation (FDOT), The Georgia Department of

Transportation (GDOT), the Indiana Department of Transportation (INDOT), the

Mississippi Department of Transportation (MDOT), the North Carolina Department ,

of Transportation (NCDOT), the Oklahorha Department of Transportation (ODOT),

and the South Carolina Department of Transportation (SCpOT).

1.2.3 Construction and Operating Cost

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 laboratory and the 2300 ■

square foot maintenance facility, $2.3 million for the construction of the Test Track

through the improved sub-grade, and $3.8 million for the paving of the bituminous

coated aggregate base courses and HMA surface courses (Brown, 1998). The state of

Alabama fimded the majority of the construction cost; This included the laboratory

and maintenance facility and the construction of the track up through the structural

build-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 curves was to be shared by

all the sponsors. ALDOT decided before construction to make use of the curves for

evaluation of Alabama mixes. This added additional cost to the project. 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 petroleum products during the

construction period. The actual cost of the project was approximately $8.4 million,

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

The participating agencies funds paid for the operation and maintenance

budget with a portion allocated for construction. The cost to each participant, such as

TDOT, was $495,000 for two test sections. This included the cost 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 respective test sections. This additional cost to

some agencies was over $100,000. The funds paid by each agency for the cost of

operation, maintenance, and analysis were put into a pooled-fund study, which is in

conjunction with the FHWA, project number SP&R-03 (085). The final cost,

including construction, operation and maintenance 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 Test Track included 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 unmodified, a PG76-22

modified with Styrene-Butadiene (SBR), and a PG76-22 modified with Styrene-

Butadiene-Styrene (SBS). Koch Materials Company supplied a PG70-28 SBS AC

that was used exclusively 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 donated 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 Superpave™ base, and 4 inches of experimental surface and binder mix. A

typical section is illustrated in Figure 2. The pavement structure, excluding the top 4

inches of experimental surfaee and binder mix, was designed to aecommodate

approximately 157 million Equivalent Single Axle Load (ESALs), whieh was

ealculated using the 1993 American Association of State Highway and Transportation
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Officials (AASHTO) design guide. The actual traffic applied to the Test Track will

be approximately 6% of the design capacity, or 10 million ES ALs over a two-year

proposed loading period. This intended over-design is to prevent full depth structural

failure of the pavement sections, thus emphasizing the rutting characteristics of the

experimental surface mixes.

An identifieation system for each section was established before construction.

This system is designed for incorporation into a database. The test seetions are

labeled with a counterclockwise northing numbering system! The test sections within

the east curve are numbered El through ElO. The test sections within the north

tangent are numbered N1 through Nl3. The test sections within the west curve are

numbered W1 through WIO, and the test sections within the soiith tangent are

numbered SI through SI 3. Paving of the test sections began with Section E2.

4 inches Experimental Surface and Binder Mix

15 inches 37.5 mm Superpave™ Base Mix

5 inches Bituminous Coated Aggregate Base

6 inches Mineral Aggregate Base (Crushed
Granite)

12 inches Improved Subgrade

Figure 2. Typical Pavement Siection for the NCAT Pavement Test Track.



Section El, which is near the truck exit ramp, was the last test section to be paved.

Figure 3 exhibits the relative location of each of the Phase 1 test sections on the track.

The TDOT test sections are Sections S4 and S5. A further discussion of the TDOT

test sections is included in section 3.0 of this document. ,

1.2.6 Test Section iSummary

Table 1 summarizes the materials and design methods for each mix placed in the

corresponding test section. As noted in Table 1, the TDOT test sections (Sections S4

and S5) were designed as coarse graded limestone and gravel mixes, respectively.

These mixes contain polymer modified PG76-22 SBS AC.

wi
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Figure 3. Phase 1 Test Section Layout at the NCAT Pavement Test Track.



The aggregate type listed in Table 1 accounts for the major proportion of the

mix. Many mixes use varying aggregate types. This can be seen in the section

summary sheets located in Appendix A. The summary sheets include the

construction mix design, gradation, asphalt content, mix volumetrics, and various

construction properties.

As previously noted, the primary purpose of the Test Track is to study the

rutting susceptibility of HMA. However, many of the test sections were designed to

answer questions for various studies. The sections E2 through El 0 are part of a study

to evaluate the effect of gradation and AC type on mix performance. The nine

sections contain the same aggregate type, granite. The first three were designed with

grading Below the Restricted Zone (BRZ), the next three Through the Restricted

Zone (TRZ), and the final three are Above the Restricted Zone (ARZ). Within 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, SMA and Hveem mix design methods. Another study

looks at the effect of having excess AC in the mix. These are sections N1 through

NIO. It should be noted that the information in the column headed 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

Section ID Type Method Size Gradation Grade Modif. Notes
El Quartzite SUPERPAVE 12,5.mm,_ .  BRZ PG67-22 __Neat
E2 Granite superpaVe 12.5 mm BRZ PG67-22 Neat
E3 Granite SUPERPAVE 12.5 mm BRZ PG76-22 SBR n
E4 Granite SUPERPAVE 12.5 mm Bl^" PG76-22 SBS
E5 " "" Granite "SUPERPAVE 12.5 mm TRZ" PG76-22 "SBS" ; n
E6 Granite SUPERPAVE 12.5 rnm TI^ PG76-22' Neat i
E7 Granite SUPERPAVE 12.5 mm TRZ 'PG76-22 SBR ;
E8 Granite SUPERPAVE 12.5 mm ARiZ PG67-22 Neat
E9 Granite SUPERPAVE 12.5 mm ARZ ""PG76-22 SBS""" '" "
ElO Granite SUPERPAVE 12.5 mm ARZ PG76-22 SBR
N1 Limestone-slag SUPERPAVE 12.5 mm ARZ PG76-22 SBS
N2 n Limestone-slag SUPERPAVE 12.5 mm " ARZ PG76-22 " SBS "" _+ 0.5% AC
N3 Limestone-slag SUPERPAVE" 12.5 mm ARZ ""PG67-22 Neat -1- 0.5% AC
N4 Limestone-slag SUPERPAVE 12.5 mm ARZ 'PG67-22 Neat
N5 Limestone-slag SUPERPAVE 12.5 mm BRZ PG67-22 Neat + 0.'5%AC
N6 Limestone-slag SUPERPAVE 12.5 mm BRZ PG67-22 • Neat
N7 Limestone-slag SUPERPAVE 12.5 mm BRZ' "PG76-22 "SBR -1-0.5% AC
N8"" " Limestone-slag SUPERPAVE 12.5 mm BRZ PG76-22"" " SBR " " " '
N9 Limestone-siag SUPERPAVE * 12.5 mm BRZ" PG76-22 SBS -1-0.5% AC
NIO Limestone-slag SUPERPAVE" i2.5 mm BRZ "' '"PG76-22 ' SBS
Nil Binder ^ Granite SUPERPAVE n 19 mm BRZ PG67-22 Neat
N11 Surface Granite SUPERPAVE! 12.5 mm "BRZ i PG76-22" * SBS """ ■"" _ 7
Ni2 Binder' y "' Granite SUPERPAVE 19 mm BRZ' "PG67-22"" Neat
N12 Surface Granite 1 " SMA 12.5 mm " SMA PG76-22 ■ "SBS """"
N13 Binder j Gravel SUPERPAVE 19 mm BRZ " ' PG67-22 Neat
N13 Surface Gravel i SMA 12.5 mm SMA PG76-22"" 7 siBS
SI Binder Granite SUPERPAVE■ 19 mm BRZ PG76-22 SBS"" !
SI Surface Granite SUPERPAVE. 12.5 mm " BRZ" PG76-22 " SBS " """
S2 Binder i Gravel SUPERPAVE * 19 mm BRZ : PG76-22 "SBS :
S2 Surface Gravel SUPERPAVE"' 12.5 mm " BRZ PG70-22""' 'SBS !
S3 Binder Limestone SUPERPAVE" 19 mm BRZ "PG76-22 "SBS
S3 Surface Gravel , SUPERPAVE■ 9.5 rrim BRZ PG76-22" " SBS !
S4 Binder Limestone superpAve■ •l9mm B^ * PG76-22 SBS
S4 Surface Limestone SUPERPAVE 12.5 mm BRZ PG76-22 SBS
S5 Binder ; Gravel "SUPERPAVE- 19 mm BRZ PG76-22 "SBS" ■"
S5 Surface Gravel i SUPERPAVE 12.5 mm B^ PG76-22 ' SBS
S6 Oolite Limestone; SUPERPAVE J 12.5 mm Arz ' ■ PG67-22 ; Neat
S7 Oolite Limestone' SUPERPAVE 12.5 mm BRZ PG67-22 " Neat
S8 Binder Granite Gneiss SUPERPAVE 19 mm ' BRZ i PG67-22 Neat
S8 Surface Granite Gneiss superpaVe * 9.5 mm ARZ PG76-22 ; SBS :
S9 Limestone superpaVe: 12.5 mm ARZ ; PG76-22 : SBS ,
slo 1 Limestone SUPERPAVE ■ 12.5 mm "  BRZ T PG7"6"-22""' """""SBS"""' "'
SI 1 Binder Granite Gneiss SUPERPAVE"' 19 mm B^ PG76-22 '  "SBS ! "
S11 Surface Granite Gneiss SUPERPAVE, 12.5 mm BRZ PG76-22 • SBS
S12 Limestone Hveem * 12.5 mm Hveem PG70-28 * SBS
S13 Granite J superpaVe: 12.5 mm BRZ ' " i PG70-28 SBS
W'l Granite "SMA 12.5 mm SMA "PG76-22" " SBR"
W2"' _ ; Limestone-slag | ■ SMA j2.5 mm SMA PG76-22 ■ SBR
W3 Binder Granite i SUPERPAVE " 12.5 ntm BRZ ' PG76-22 SBR
W3 Surface Limestone-slag ^ " "OGFC 12.5 mm ■0G"FC *7 PG76-22 " "SBS
W4 Binder ; Limestone SMA " '■ 12.5 mrti SMA" ~" ; PG76-22 ' SBR , * "
W4 Surface Limestone-slag ' OGFC ' ,  12.5 mm "OGFC ' PG76-22 SBR
W5 Binder ; Limestone ; SMA '■ r 12.5 mm^ SMA ■ PG67-22 ' " SBS "
W5 Surface Granite i " OGFC" 19 mm " OGFC" PG76-22 * " SBS
W6 "" : Limestone-slag ' supe^aVe 12:5 mm ~" " TRZ PG67-22 Neat
W7' """ : Limestone SMA 19 mm SMA ' . PG70-22 * SBR
W8 Sandstone SMA 19 mm SMA" "PG76-22 " SBR "'
W9 Quartzite SUPERPAVE" 12.5 mm ; BRZ"" PG67-22 " Neat
WIO , Quartzite , SUPERPAVE * 12.5 mm " BRZ * " PG76-22 SBR
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2.0 CONSTRUCTION

2.1 Genierallnformation

. Construction of the Test Track was performed under, the direction of ALDOT

and in accordance with ALDOT Standard Specifications for Highway Construction.

Basic construction inspection and quality assurance testing was performed by. Volkert

Engineering, Inc. NCAT personnel and the various contractor personnel also

provided supplemental inspection and testing services during the construction of the

Test Track. , , .

Construction of the Test Track took approximately two years. It started with

the clearing and grubbing of the site, and finished with the stripping of the track; The

estimated quantities for the traqk include approximately 53,000 tons of HMA and

over 100,000 cubic yards of dxcavation. The structural build up of the track included

an improved roadbed, an aggregate base, a bituminous-coated aggregate base, and

base courses. The construction of the test sections included the trial mixes, the

placement, and the subsequent laboratory testing. The construction process began in

October of 1998 and was completed in August of 2000.

2.2 Clearing and Grubbing

Prior to construction, the site was a dense forested area as shown in Figure

4. Construction began withi the clearing and grubbing of the site. The site for the

Test Track was a moderately hilly location. The infield of the track was not cleared

due to the presence of natural wetlands, It provides an environmentally friendly
n  ' n . n ' ''"42 ^ ^ n



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

:  : -

Jr: -

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

'  * n • nnn w-'A'*'* n S." ■'-tf'.
.■Vf

-*r p.
rt

.V

-f

*e» i i-
'V" • '* ft ■

V 5 ■<'3 •Is

■i-cV' -■.■fe!?■

'  -■ A..-,,.

1?
. I-

•r
>

■ -li— ..

Figure 4. NCAT Pavement Test Track Site Before Clearing and Grubbing, June
1998.
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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 84 and 85), 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.
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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



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.
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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
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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



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



these two layers. This layer was designed in accordance with ALDOT Standard

;  Specifications for Highway construction, Section 424. The construction of these

layers began in Janu^y of 2000 and was completed in March of 2000. A photograph

of the full pavement section, up through the Superpave™ Base courses is presented in

Figure 11. The ropes in the photograph were installed during completion of the final

lift of the base layer. They were then removed to allow for the installation of the

ternperature sensors. This practice Was.repeated for all subsequent layers that

required the installation of these sensors. It should be noted that ALDOT Standard

Specifications of Highway Materials, Section 410, was used to control all HMA

paving operations. f'

2.8 Surface and Binder Courses

The placement of the top ifour inches of HMA, the mix to be evaluated for

rutting susceptibility on each test section, began on March 21st, 2000. The surface

and binder courses were designed and constructed in accordance with the sponsoring

agency's specificationis. The surface and binder mixes were placed on the test

sections using conventional paving methods. The typical paving operation, which

generally included a material transfer device, conventional paving equipment, a

vibratory steel drum roller and a pneumatic tire roller is shown in Figure 12. The

final estimate of quantities for the test sections include 8000 tons of HMA placed and

2500 tons used in trial mixes. n
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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.
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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



properties were confirmed. Current construction practices made this inefficient and

not a cost-effective method.

The sections were instead placed in lifts, this includes both the inside and

outside lane of a section. Generally, the lifts were two inches thick unless otherwise

directed by the sponsoring agency. This created a challenge in scheduling. The

contractor would place from three to six lifts per day. The contractor was also limited

by constraints placed by NCAT. The construction equipment was not allowed to roll

over a section that had been placed during that day's construction. It had to be

allov/ed to cool overnight before the contractor was allowed to move back and place

the top lift of the section. Typically, the contractor would pave three to four binder

layers in front of the surface sections. It can be described as a stair stepping process.

The direction of paving was also a factor. The paving operation proceeded in a

counter-clockwise direction to ensure that minimal construction traffic was applied to

the sections already constructed. As previously mentioned, paving began with

section E2 and ended with section El due to the 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 reasonable production schedule. This practice also helped to contribute to

a quality product being placed on the roadway.

2.10 Laboratory Testing of HMA

NCAT personnel and contractors conducted Quality Assurance/Quality

Control (QA/QC) testing of the HMA during the paving of the individual test
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sections. It took the efforts of five technicians to perform the testing required. The

objective was to supply the results to the contractor within two hours of production.

This was the approximate time it would take the contractor to set up the equipment to

place the next test section. The bulk of the staff was cooperatiye education students

from Auburn University.

This QA/QC included sampling, splitting, and testing, as necessary to ensure

compliance with sponsoring agency specifications. The basic laboratory tests

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

•  Solvent extraction used for gradation purposes only (ALDOT BMTP 371)

• AC content using both a nuclear AC eontent gauge and an ignition flimace

(AASHTO T 287-97 and AASHTO T 308-99, respectively)

•  Theoretical maximum specific gravity (AASHTO T 209-99)

• HMA moisture content (AASHTO T 110-94)

• Drain dovm test, where applicable (AASHTO T 305-97)

•  Laboratory compaction for the purpose of verifying volumetrics

(AASHTO T 166-00 and AASHTO TP 4-00)

•  Extraction for AC cdntent determination (AASHTO T 164-97)

HMA was collected and subdivided into one-gallon and five-gallon buckets

for testing and evaluation after construction. .Approximately one ton of mix was

sampled from eaeh different mix. A portion of the mix was also placed into storage
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for future testing. The other portion was compacted into test specimens in the

laboratory. The mix was heated back to compaction temperature for approximately 30

minutes prior to laboratory compaction. The consensus idea behind the compaction

of the fresh mix was to capture the properties as. they are in the pavement. Re-heating

was considered to alter the properties of the.mix (Brown 2000).' Usually , in less than

2 hours, 70 Superpave™ gyratory specimens and 20 Pavement Technology, Inc.

(PTI), Asphalt Vibratory 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-PIace Density Testing

In order to monitor the implace density of the different test sections, the

frequency of density testing was increased beyond that which would typically be

required for roadway construction. All in place density testing was performed in

accordance with ASTM D 2950. A Troxler 3440 nuclear gauge was used for

acceptance. The procedure for determining the in-place pavement density included

dividing each lane of each test section into three fifty-foot increments, with 25 feet oil

either end of the section. Random locations were selected using standa:rd practices as

defined in SectionAlO of ALDOT Standard Specifications for Highway Construction.

Random numbers were assigned to each testing increment. The random numbers

were used as the distance from the beginning edge of the test section. The first 25-

foot increment was deemed imsuitable for testing due to the possibility of

segregation. Figure 14 illustrates the breakdown of the incremental testing on each
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test section. This breakdown wdl 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 density gauges. The

calibrated density gauge was then used to monitor the density of the outside test lane.

It should be noted that due to this testing 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 rumble strips. The

striping was placed according to ALDOT Standard Specifications for Highway

Construction, Section 703. The Test Track was marked the same as a traditional

interstate. It includes two lanes of traffic in the same direction. The outer limits of

each lane were marked with solid paint lines. The paint line separating the two lanes

was marked on 20-foot intervals approximately five foot in length. The exit and

entrance were also marked according to 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 Test 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 test 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 identified as Sections S4 and 85, The

TDOT test sections consist of .mixes that are representative of pavements placed on

the interstate in Tennessee during the 1999 paving season. Section S4 includes two

mixes consisting predominantly of crushed limestone, the common aggregate found

in middle ̂ d east Tennessee. Section S5 includes two mixes consisting

predominantly of gravel aggregate commonly found in west Tennessee. TDOT used

two different mixes per section (surface and binder courses). The mixes were

designed in accordance with the TDOT Standard Specifications for Road and Bridge

Construction, Special Provision Sections 41 IS and 307S, for Superpave™ surface

and binder mixes, respectively. Both of the 307S mixes contain RAP. TDOT elected

to use lift thicknesses that, are representative of common practice in the state of

Tennessee. The selected TDOT lift thicknesses include a 2-1/2 inch thick 307S

binder layer beneath a .l-l/2,inch thick 41 IS surface layer. Placement and

Compaction operations of TDOT Test Section S4 can be seen in Figures 15 and 16.

Seventeen different aggregate products Ayere used in the four different TDOT

mixes selected for this study. The binder used for the TDOT mixes is an Ergon

PG76-22 with an SBS modifier and Mprelife 2200 liquid anti-strip at a,dosage rate of

0.75%. Eight aggregate suppliers donated their products for the construction 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.
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Figure 16. Compaction of TDOT Test Section 84 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 persormel 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.



Placement of the two TDOT sponsored sections began on July 5, 2000. Three

days were required to complete paving of the binder and surfaee layers for these two

test sections. Both binder mixes were placed on July S"', with the S4 surface layer

placed on July b"' and the S5 surfaee layer placed on July As previously noted,

mix placement was performed in general accordance with TDOT specifications. The

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

Test Section and Mix Type Material Source
Percentage

of Mix

TDOT Test Section 84, 3078
Siiperpave™ 19mm Binder Mix w/
Predominantly Crushed Limestone
Aggregate From Middle Tennessee
and 15% RAP

#6'sV' ; Gordonsville TN 30%

#78's Gordonsville TN 25% n

Manufactured Sand Danley TN 20%

Natural Sand Hillsboro TN .15%

RAP Gordonsville TN , 15%

PG76-22 SBS Modified ' Ergon • . 4.30% ,
TDOT Test Section 84,4118
Superpave™ 12.5mm Surface Mix w/
Predominantly Crushed Limestone
Aggregate From Middle Tennessee

5/8 D Rock Springfield TN 45%

#10's Soft Screenings : Danley TN ,  . 10%

#10's Hard Screenings Springfield TN 15%

Manufactured Sand Danley TN n  15%

Natural Sand IngramTN 15% .

PG76-22 SBS Modified Ergon 5.30%

TDOT Test Section 85,3078
Superpave™ 19mm Binder Mix w/
Predominantly Gravel Aggregate
From West Tennessee and 12% RAP

#57's Gilbertsville KY 33%

#7's Dyersburg TN 26%

#10's Gilbertsville KY 14%

Manufactured Sand Dyersburg TN 15%

RAP Dyersburg TN 12%

PG76-22 SBS Modified, Ergon 4.60%

TDOT Test Section 85,4118
Superpave™. 12.5mm Surface Mix w/
Predominantly Gravel Aggregate
From West Tennessee

5/8 D Rock 100% FF Memphis TN 60%

#10's Fullen Dock 21%

Natural Sand Memphis TN 19%

PG76-22 SBS Modified Ergon 5.50%

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

Test Section and Mix Type

S4 Binder, 19mm Limestone Mix 93.6%

S4 Surface, 12.5mm Limestone Mix 94.3%

S5 Binder 19 mm Gravel Mix 91.1%

S5 Surface 12.5 mm Gravel Mix 94.9%
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4.0 Post Construction Operation, 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 mixes placed during construction,

and studies to determine a prediction model for pavement performance using

laboratory means.

4.1 Truck Traffic Loading

The test sections will be loaded with 10 million ESAL's over approximately a

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

approximately 10 ESAL's per pass. The 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 reduce the curve radii and superelevation required on the

Test Track, which in turn helped reduce initial construction costs. Figures 17 and 18

exhibit the tractor-trailer combination that is being used at the Test Track. The triple

trailers being used on three of the trucks were relocated from the WesTrack facility in

Reno, Nevada. The fourth truck was built for use at the Test Track. It should be

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

springs. .
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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 affecting 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 noted that

Covenant Transport is using human operated tractors as opposed 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 mix. The physical testing to be conducted on the

aggregates includes:

36



Coarse Assresate Physical Testing

• Uncompacted Void Content (AASHTO TP, 56-99)

Unit Weight (AASHTO T 19/T 19M-00)

, Gradation (AASHTO T11-91 and AASHTO T 27-99)

Specific Gravity and Absorption (AASHTO T 85-00)

Fractured Face Couitt (ASTM D 5821-95)

Flat and Elongated Particles (ASTM D 4791-99)

British Polish Number, ,BPN (AASHTO T 279-96)

Freeze-Thaw Susceptibility (AASHTO T 103-91)

Sulfate Soundness (AASHTO T 104-99)

Los Angeles Degradation (AASHTO T 96-99)

Micp-Deval (AASHTO TP 58-00)

Fine Aesresate Physical Testing

Gradation (AASHTO'T11 -91 and AASHTO T 27-99)

Specific Gravity ̂ d Absorption (AASHTO T 84-00)

Fine Aggregate Angularity (AASHTO T 304-96)

Sulfate Soundness (AASHTO T 104-99)

Sand Equivalency (AASHTO T 176-00)

Methylene Blue (AASHTO TP 57-99)
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4.3 Instrumentation

,  Instrumentation was installed in the Test Track to characterize the

environmental conditions affecting the 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 ESALs 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 ESALs 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 computers, 26 data loggers and

solar panels, and an extensive amount of wiring.

4.4 Pavement Performance Monitoring

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 week. 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 resistance are performed. On this monthly cycle, 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 evaluate

densification of mixes as traffic is applied. This monthly cycle is repeated for the

first three months, at which time the testing frequency will be performed quarterly.

At the completion of the 2-year traffic loading, the test results 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 of each

section was conducted. This evaluation included skid testing, road profilometer

testing, density testing and visual observations for any surface irregularities. 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 testing will
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be performed within the last 25,-feet, test increment of each test section. The layout of

the testing incrernhhts is discussed iii Section 2.10 oif this paper. The overall rutting

ch^acteristics of the Test Track will be monitored using 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 ARAN©. The van is

equipped with a three-point laser system for identifying rutting characteristics. The

van is incapable of showing the true rutting characteristics with only three lasers. It

measures the ruts according to the change in elevation from the height measured by

the center laser to the height measured by the outer two lasers.. This technique only

shows a displacement of the pavement surface. It does not give a determination of

shoving or structural failure. The van is equipped with accelerometers that make it

capable of gathering roughness, texture, and ride number data. The ride number can

ill tiirn be used to calculate the International Roughness Index (IRI). A picture of the

ARAN© van is shown in Figure 19.

After the completion of the 10-million ES ALs, a forensic study will be

performed. Sections of the pavement will be removed to determine the performance

of the different components of each section. Trenches will be cut into the pavement

to establish the depth of each rut (Powell 2000). This will allow researchers to

analyze how each of the components of the mix performed.

40



4

Wm

M \

1^
4

f■
fte^

■1^

rr

esk:- %

<1^

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 PTTs 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:



• Moisture Susceptibility (AASHTO T 283-89 (1993))

•  Tri-Axial Compression, no standardized test method yet defined

•  Fatigue (AASHTO TP 8-94)

•  Loaded Wheel Testing, no standardized test method yet defined

•  Indirect Tensile Strength (AASHTO TP 9-96)

•  Simple Shear Test (AASHTO TP 7-94)

•  Frequency Sweep and Repeated Shear, no standardized test method yet
defined

• Modulus Testing (AASHTO TP 31-96)

,• 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 following paragraphs document some of the newer technology observed

and evaluated by the research team during construction of the Test Track. The

irmovative technology evaluated during construction of the Test Track include a new

HMA sampling device, an aggregate belt s^pler, release agents, infrared thermal

imaging device, and an alternative density rheasuring device. , ' . .

5.1 New HMA Sampling Device

PTI's Robotic Truck Sampling Deyice (RTSD) was evaluated for obtaining

truck samples at the asphalt plant. The RTSD is a hydraulically driven, hollow-

cylinder sampling device. The device is used to reduce errors in testing caused by

improper sampling techniques. The RTSD takes the sample from the center of the

dtrnip, the theoretical area of least segregation. The probe is heated in asphalt

applications to further prevent segregation (PTI2000).

A common problem in the HMA industry is segregation during loading,

transportation and placement. The HMA is loaded into trucks from a silo that allows

the mix to free-fall. During the loading process the HMA is allowed to fall,

sometimes greater than 10-feet. Stokes law states that due to gravitational forces, the

mass, size and weight of a particle will affect the rate of decent A stockpile in the

back of a haul truck will segregate in a similar manner. The larger particles will tend

to fall to the sides of the stockpile, while the finer material will stay toward the top of
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a stockpile. This can cause errors in sampling 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 will retain a more even

distribution of the particles and reduce segregation. The top and sides of a stockpile

will segregate to fine and coarse material, respectively.

The method for obtaining truck samples is defined in AASHTO TT 68.. This

method requires a technician to climb into the bed of the truck. The technician is then

to strike off the top of the stockpile before obtaining a sample. The major problem

with this method is that it is not always followed. Technicians will corhmonly stand

on the sampling platform to obtain the sample. Top often the sample is taken directly

from the top of a stockpile, thus producing errors in the sample gradations. The

RTSD is designed to obtain the sample from the center of the dump. In theory, this

will reduce the sampling errors.

Based on a verification study conducted during construction of the Test Track,

it was found that the RTSD provided greater consistency than traditional shovel

sampling techniques (Powell 2000). Ah evaluation was performed using the RTSD in

direct comparison with conventional shovel sampling. Parallel samples were obtained

from the same truck. It was observed^ using engineering judgement, that the RTSD

resulted in less variability than shovel samples. After this comparison was
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Figure 20. Pavement Technology, Inc. (PTI) Robotic Truck Sampling Device
(RTSD).

performed, the decision Avas 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



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.
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Figure 21. Clean Sweep Belt Sampling Device.



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 shovm 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 useful during placement of some test sections, including

the TDOT Sections S4 and S5. Evidence of the benefits of this product was

demonstrated when a roller operator did not use the release agent during the

construction of one of the test sections. Due to the absence of the release agent, a

considerable amount of "pick up" was observed. The Wacker release agent was

applied and the problem was quickly corrected.

In addition to the Wacker, Inc. product, another release agent was used on the

haul trucks and equipment at the plant. It is a Synthetics Inc. product by the brand

name of SPX-7. No performance testing was conducted at the Test Track to verify

that these two products perform as the manufacturer's claim. However, by

observation alone, these two products seemed to function extremely well during

construction of the test sections.
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5.4 Infrared Thermal Imaging .

An Infr^etrics infrared cameral was supplied to the researchers at NCAT.

The camera is used to, idisntify temperature differential damage. This phenomenon

occurs when the mix cools .at different locations during transport. The mix will cool

on the sides of the haul truck. The result is that, the cooler mix will fall from the truck

last. The cooler material is never fe-mixed with the hotter material; This will cause a

cyclic occun"ence in the pavement. The camera is capable of capturing video or still

photos. A computer program is then used to identify specific terhperatures in the

images (Brock, T-134).

The paving operation was inoriitbred continuously during.the placement of the

TDOT test sections. The on-site presence of aii Aubimi Graduate Research Assistant

during the construction of the test sections also provided an opportunity to monitor

the.pavement with an Inframetrics thermal imaging camdra. This instniment was.

used to watch for potential problems with temperaiture segregation during the.

transport and placement of HMA on the test sections. Figure 22 exhibits example

thermal images of Section S4 during placement. Based on the thermal images made

during paving, it can be reported, that no significant segregation or cold spots were

identified within the TDOT test sections during construction. This can attributed to a

great extent to the presence of the material transfer , device and short haul distance

during paving. . - .
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A.) TDOTTest Section S4 Surface IVfx

Aggregate: Crushed Limestone
Gradation; BRZ

Nominal Max Agg Size: 115 mm
Binder PG76-22

Polymer: SBS

R) TDOT Test Section S4 Binder Mix

Aggregste: Chished Limestone
Gradation; BRZ

Nominal Max Agg Size: 19 mm
KndenPG76-22

Polymer SBS

Figure 22. Inframetrics Thermal Images from TDOT Test Section 84,
(A.) 84 4118 Surface Mix and (B.) 84 3078 Binder Mix.



A study by Washington State University researchers concluded that

temperature differentials of up to 80°F occurred during a typical paving operation.

The result will be colder mix placed at the end 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 differential. Traditional

ideas have followed the idea of re-mixing for segregation alone. The past research

shows that re-mixing to accommodate temperature segregation is more effective in

reducing failures (Brock T-134). Researchers at NCAT are continuing to investigate

this device.

5.5 Pavement Quality Indicator

TransTech Inc. supplied NCAT with a PQI gauge and asked for a field

evaluation. The TransTech model 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

dielectrie material is an electrical insulator (McGraw-Hill 1994). The device

measures the changes in electrical capacitance. Each mix matrix will produce a

different dielectric constant.
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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

minutes required by the nuclear gauge. The device is marketed as a tool for

establishing real time QA/QC of an asphalt-paving job. The PQI weighs

approximately ten potmds in contrast to the heavier nuclear gauge. The PQI requires

no expensive rnonitoring program or disposal fees: A draw back of the device is its

inability to handle various environmental conditions. It is imable to measure density

in the presence of moisture. This makes the device useful only with HMA

applications. It carmot be used to measure density of soils, which is a capability of a

nuclear gauge. Despite its drawbacks, thi$ could be a very useful tool that may

eliminate the need for the potentially hazardous and expensive nuclear density

equipment at some future date. The TransTech PQI Density Gauge is shown in

Figure 23.

5.5.1 Testing Procedure

The PQI was evaluated for accuracy when compared to the traditional nuclear

gauge. The objective was to analyze the gauges and determine if the PQI performs

similar to the nuclear gauge under field conditions. In this analysis, a Troxler 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.



.  Due to the changes in mix properties, the PQI will have to be calibrated to

each mix. The device was calibrated to the mix using the same procedure as the

nuclear gauge. After the density measurements were made with the two gauges, the n

cores were then drilled and removed from the road. The densities of the cores were

measured in accordance with AASHTO T 166. The average density of the cores were

compared to the average measured value of the gauge and an average offset for each

section was calculated. The offset is the difference between average core density and

the average gauge measured density for each mix. This average offset is then applied

to all the measurements made for that section and is used to deteniiine a corrected

gauge measured density.

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

the actual density of the compacted specimen, only an approximation. The

measurements were corrected to the cores to ensure the measured densities were

compared to the actual density of the in-place mix. An analysis was ran comparing

the PQI and nuclear gauges to the cores taken from sub-lots one and three from each

test section. While no method is proven absolute, the core bulk specific gravity,

measured by the SSD method (AASHTO T 166-00), is multiplied by the weight of

water to give a density in pounds per cubic foot and is considered to be the correct

value ; -
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5.5.2 Initial Observations

Initial field, observations suggested that the PQI had a much greater variability

to the core density than the nuclear gauge. A statistical analysis w^as performed using

the calculated offset values. The results can be seen in Table 4. The gauge was

initially thought to be a very ineffective tool by the technicians collecting the data.

The need for larger corrections was of concern. The average offset along with the

standard deviation values produced this initial concern. The uncorrected densities for

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

can be found in Appendix B. , •

Table 4. Comparison bf Offsets for Each Density Gauge

Nuclear

Gauge
Offset

PQI Gauge
Offset

Absolute

Difference

Between

Offsets

Avierage -0.4 7.3 8.5

Standard Deviation 2.2 8.0 5.9

Variance 4.7 63.1 34.5

Max 4.8 19.8 18.2

Min -4.4 -7.6 0.2

Range 9.2 :  27.4 18.0

5.5.3 Regression Analysis,

The PQI and nuclear gauge were evaluated using a linear regression to obtain

a coefficient of determination, R^. The R^-value is a measure of the predictability of

the variance and the nature of the correlation (Merks 1985). This included all

aggregate and mix types to conclude the overall performance of the two gauges.
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Each gauge was evaluated in three different scenarios. The uncorrected gauge

measurements were compared to the core= densities. Next the corrected measurements■;

were compared to the core densities. Last was to compare the gauges to each other.

The initial comparison produced values of 0.02 and 0.77 for the PQI and

the nuclear gauge, respectively when eomparing the uncorrected measurements to the

core densities. The data plots are shown in Figures 24 and 25, respectively. This,

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

has a poor correlation. The corrected gauge measurements were then compared to the

core densities. values for the PQI and nuclear gauge were 0.96 and 0.97,

respectively. This shows that when the offset is applied to each of the gauges, each

produces results consistent with the actual density. The data plots are shown in

Figures 26 and 27, respectively. The next step was to perform an. analysis between

the two density gauges. The corrected densities produced an R^ value of 0.97 while

the uncorrected densities produced a value.of 0.12. The data plots are shown in

Figures 28 and 29, respectively. This backs up the previous conclusion. The PQI

gauge did perform as expected when the offset was applied. However; it did not give

a true measure of density from the raw data. The data for the uncorrected and ,

corrected density measurements can be found in Appendix C and Appendix D, , ^

respectively. , . , . ,
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5.5.4 Hypothesis Testing ,

Statistical analysis was performed to compare the mean density measure from

the two different devices. A standard hypothesis test was used to confirm or deny

that the means of the two sample sets are equal. In the initial analysis, the null'

hypothesis, Ho, was defined as the average difference between measurements is zero.

The alternate hypothesis, Hi, defines that the average difference between was not

-zero. Hq is accepted if the calculated p-value from MS Excel is larger than the

significant level of five percent. Otherwise, Hq is rejected and Hj is accepted

The first part of this analysis was to characterize the uncorrected density

measurements. The results of this can be seen in Table 5. The null hypothesis. Ho,

implies the two means of the two data sets are equal. It can be summarized in the

equation Hq: pi=|.i2- This infers that the gauges would read within the same range as

the measured density of the cores. The alternative hypothesis. Hi, is that Ho is not

true. It can be summarized by the equation Hi: pi?!:|j,2. As can be seen in Table 5, Hf

is the accepted hypothesis. Neither gauge measures the same density, as given by the

core measurement within a five-percent significance level. In each case of this

analysis the alternative hypothesis was accepted and the means were statistically

different between the two populations.

59



Table 5. Hypothesis Test for Uncorrected Density Measurements.

Core Density
analyzed with

PQI

Uncorrected

Density

Core Density
analyzed with
Nuclear Gauge
Uncorrected

Density

Nuclear Gauge
Uncorrected

Density
analyzed with

PQI

Uncorrected

Density
p-value 3.0E-22 3.2E-04 2.8E-31

Hq : Pi = P2 Reject Reject Reject
Hi : Pi 5^ P2 Accept Accept Accept

The same statistical method was used to evaluate the corrected measured

values and core densities. The same Ho and Hi 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.

Core Density
analyzed with PQI

Corrected

Density

Core Density
analyzed with
Nuclear Gauge

Corrected

Density

Nuclear Gauge
Corrected

Density analyzed
with PQI

Corrected

Density
p-value 0.61 0.76 0.41

Ho: Pi = p2 Accept Accept Accept
Hi : Pi ̂  P2 Reject Reject Reject

60



5.5.5 Absolute Difference between Measurements

The difference between the nieasured densities of each gauge was evaluated.

This was done using the absolute difference between the measured densities.

Traditional statistical methods were used to evaluate these data sets., The average,

standard deviation, and the variance of the population were used to compare the PQI,

nuclear gauge and the cores. The data from the uncorrected measurements suggests

the PQI is susceptible to greater variability than the nuclear gauge. The, values for

this can be seen in Table 7. The corrected values were compared in the same manner.

The two gauges produced relatively close comparisons, suggesting the gauges are

similar. This data analysis can be seen in Table 8. In each case the standard deviation

is almost as much as .the average. Each of the two gauges produces high variances.

The PQI consistently produced a higher variability than the nuclear gauge.

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

Absolute
Difference

Between Core

and PQI

Uncorrected

Density
(lb/ft^3)

Absolute

Difference

Between Core

and Nuclear

Gauge
Uncorrected

Density
(lb/ft^3)

Absolute

Difference

Between

Nuclear Gauge
and PQI

Uncorrected

Density
(lb/ft'^3)

Average :  8.5 2.1 8.4

Standard Deviation 6.4 1.4 5.6

Variance 40.4 1.9 , 31.0

Maximum 21.0, 6.6 20.3

Minimum 0.0 0.0 0.0
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Table 8. Statistics of Absolute Difference in Corrected Measured Data.

Absolute

Difference

Between Core
and PQI

Corrected :

Density '
(Ib/ftAS)

Absolute

Difference

Between Core

and Nuclear

Gauge
Corrected

Density
(lb/ft^3)

Absolute

Difference

Between

Nuclear Gauge
and PQI

Corrected
Density
(Ib/ff^S)

Average :0:75 , . 0.69 0.75

Standard Deviation , 0.64; 0.58 0.58

Variance 0.41 . : . .  0.33 0.33

Maximum 3.51 2.58 2.60

Minimum 0.02 0.00 .  0.00.

5.5.6 Conclusions

.  The nuclear gauge is the accepted practice for estimating density of HMA on

, road surfaces; The PQI is limited in applications when compared to the nuclear

gauge. The PQI offers a safer workihg environment and is also environmentally

friendly. The riiicle^ gauge requires special state permits and licensing in contrast to.

the PQI. The PQI can be carried across state lines where the nuclear gauge is only

licensed for each specific state.

A study performed by FDQT in December of 1999 was performed in a similar

manner. It compared Troxlef, CPN and PQI gauges on two test sections. It produced

similar results as seen from this study. The nuclear gauges had less variability with

. respect to the core densities. When all the data was compiled, FDOT recommended

the PQI be allowed for use as a QA/QC tool (Sholar 1999).
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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.
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6.0 Conclusions and Summary

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

Test Track was constructed in Auburn Alabama. TD.OT contracted with NCAT and

UT to conduct full-scale accelerated testing of HMA at the NCAT Pavement Test

Track. The 1.7-mile Test Track was constructed with 46 test sections for evaluation

with respect to rutting susceptibility. Ten different government agencies participated

in this effort. The Test Track was constructed to each agency's specifications. The ,

testing phase will take approximately two years to complete. At which time

, 10,000,000 ESALs will have been introduced to each test section..

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 sections. Other

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

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

including the design and construction of the Test Track 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 constructipii of the Test Track are also documented herein.

Construction of the Test Track began in October of 1998. Paving of the

TDOT sponsored sections (Sections S4 and S5) was completed on July 7,2000. The

TDOT test sectipns were paved with mixes that are representative of those placed on

the interstate in Tennessee during the 1999 paving season. Section S4 includes two
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mixes consisting predominantly, of cmshed limestond. Section 85 includes two mixes

consisting predorninantly of west Tennessee River gravel. The mixes were designed

in accordance with the TD.OT Standard Specifications for Road and Bridge

Construction, SpeciaTProvision Sections 41 IS and 307S, for Supeipave™ Surface

and Binder Mixes; The 307S binder mixes contain RAP, as is common in Tennessee.

The lift thicknesses for the mixes placed on the TDOT test sections are 2-1/2 inches

of 307S binder mix under 1-1/2 inches of 41 IS surface mix.

Truck traffic was initiated on the Test Track on September 18,2000, and will

continue for approximately 2 years, or until a total of 10 million ESALs have been

applied. Pavement performance will be monitored weekly dtiring this 2-year period.

An extensive laboratory-testing program is currently being, performed to

verify the properties of the materials and mixes placed on the test sections. This

ongoing laboratory-testing program will provide data to be used to correlate the full-

scale, accelerated pavement performance results with accelerated laboratory test

methods. v.

As innovative technologies become available, it is sometimes, difficult to

prove the validity of these devices. The construction of the Test Track provided an.

optimum proving ground. The constant evaluation of neiw technology and design

practices can only help to advance paving technology in the future; Many innovative

testing and sampling techniques were evaluated during the construction of the Test

Track. The analysis of most of these devices will be. published by NCAT. This paper



provided an initial evaluation, of the PQI. This evaluation proved that the PQI can

work as well as accepted practices.

M^y new mix design methods are being tested by the various state agencies..

The commitment to expand the research to produce a longer more durable asphalt

pavement can save future generations tremendous amounts of tax payer dollars. The

information obtained froni this Test Track can potentially change the 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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Section E2

Laboratory Dlarv

General Desalption erf and Materials

Design Mettiod:

CtMTtpactive Effort

Hnder Pwformance Grade:

MocSlierType:

Aggregate Type:

GradaSooT^:

Sijpwpave

1CX) gyrafiOTS

67-22

MA

&anite

BRZ

Avo. Lab Properties of Piarrt Produoed Mix

Sieve Size: % Passino: Conoonent % SetBna:

1- 100 Liquid Binder Setfing 4.8%

3/4" 100 Granite 7 48.0%

1/2" 96 Gr^e 89 17.0%

3/8" 74 Grartte M10 20.0%

Na4 41 Granite W10 15.0%

No. 8 29

No. 16 22

No. 30. 18

No. 50

No.lCX)

No. 200

12

7

4.1

Approxlirate Length (ff):

Surveyed Thickness of SecSon (in);

Std Dev of Sectiixi Tttickness (in):

213

4.2

0.2

Asptialt Binder Content 4.7% Type of Tack Coat USIzed: CQS-1h

Compacted R0 BuBt &awty; 2.434 Target Tack AppBcation Rate: 0.03 gai / sy

TtiBDreticaJ Maximum Gravity; 2.505 Avg Mat Temperakjre B^'nd Paver (F): 297

Confuted Air Voids: 2.8% Average Section Cwnpaction: 94.7%

Constfuctlon Dlarv

Relevant Conditions for Consffuction

Con^letfon Date: Tirasday, April 11,2000
24 Hour Ten^Jerature (F): 76

24 Hour Low Temperature (F): 50

24 Hutr RainiaS (in): 0.00

Lift Type: duaJ

DesigmTiic*nes5ofTestMix(in); 4.0

Rant ConficuratMOT and Placemart Detaiis

General Notes:

t) Ml»les MB listed chrDodogieaBy in ordM of comptefion dale (i.e.. cortttrndion tsegan with E2 and ended with El).
2) Sedions am rBfereticad by qiadrait ami sequence numljer. wtiere "E2" mJem to saoBon 2 of toa ead quat^m
3) 'dua * Sft type todtoales ttiat ttie tower and uf^r Sfts were cooslnicted wMh ttre ssarre expensmentd nwt.
4) Ttie total Ihiofcness of ss expetimentol sections ss 4 IrKftas by design, with the exception of S8, S9, S10, S11.
5) ARZ, TRZ, and BRZ refer to gradations intended to pass Mrove, Bttough, and betow Itve rastridted jwne.
6) SMA and OGFC rrfer to stone maslix a^h^t and opMvgraded fricBon cetirse, r^peotively.
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Section E3

Labornfniv Diarv Construtttion Diarv

General DescriDtton of and Materials Relevant Conditions for Construction

De^n Method; Supeipave CfMT^Ietion Date; Ti»sday April 11,2000
Compacfive Effort 100 gyrations 24 l-touf Temperature (F): 76

Knder Peffotmance &ade: 76-22 24 H«jr Low Terr^rature (F): 50 :

MotfifiwType: SBR 24 Hcwr RaWaS (in); 0.00

Aggregate Type: Granite UftT)^:
Gradation T^: BRZ Desi^ TNcinass of Test Mi* (in); 4.0

Ava Lab Prooerties of Plant Produced Ml* Rant Confrauration and Placem«it Details

Seve Size; % Passno; Comoonent % Settino: j
1- 100 Liquid Binder Setflng 4.7% • j
3/4- 10O Granite 7 48.0% !
1/2" 94 Gr^e 89 19.0% i
3/8" 73 Grarete M10 18.0% i
No. 4 41 Granite W10 15.0% i
fto.8 29

fto.16 23

No. 30 18

to. 50

Klrv 4 AA

12 Apprfflfimate L^igtti (ft): 189 i
NO. lUU

to. 200

7

4.2
Surveyed Thidkness of SecBon (in): 4.1 1
Std Dev of Section Thickness (in): 0.3 !

Asphatt Binder Content 4.8% Type of Tack Coat Utflized: CQS-lh !
Ctxnpacted Pill Buft Gravity; 2.419 Target Tack Applicalion Rate: 0.03 gal / sy \
Theoretical Maximum Gravity: 2.519 Avg M^ Temperature B^nd Paver (F): 325

Computed Ar Voids; 4.0% Average Section Cwnpactkjn; 93.5%

General Notes:
I

1) Mixes are listed ctirortologlcaBy in order of oompfetioridate (i.e., cortslnsdion began with E2 attd etjded with El). I
2) Sediojis are referaioed by quadrail and sequence number, vniiere "£2" refers to section 2 rif the east quaAanl
3) "du^ n Sf! type itdic^ss thai the tower and upper 8fls wefs connoted wBh the same expetroenla! rrax.
4) The total Ihtckness oJ ̂  expenmanlal sections is 4 inches by design, with the exception of S8, S9, S10, S11.
^ ARZ, TRZ, and BRZ r^r to grattolicsis intended to pass Siove, ttiriK^h. and faetow the restrkded zone.
6) SMA and OGFC refer to stone m^rix asphalt and open-^dsd friction course, respectivreiy.
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Section E4

Lahfiratniv Maw

General DescriPlion of Mix and Materials .

De^n Method:

Compactive Effort:

Binder PwforniaTCe &aide:

ModitoType:

Si4)eniave

n 100 gyrafions'

76-22

SBS '

Gratteftoo T^; BRZ

Avq. Lab Properties of Plar^t Produced Mix

Seve Size: • • % Passato:

; ■; 1- 100
' 3/4- ■ , 100 .;

MT 95

3/8^ " ' 75
hto.4 ■ , 42

Ito. 8, , 29

No. 16 23

No. 30 , 18

No.50 , . 13 •
No. 100 8

Na 200 ' 4.6 , ' ~

Asphalt Binder Content 4 7%
Compacted RH BuB< Gravity: 2.416
Theoretic^ Maximum Gravity; 2.512
Corr^utad Air Voids: . 3.8%

CoiwtlnKttion Plan/

Relevant Conditions for Constnjction

CofT^ietion Date: Werteesday. April 12,2000
24 HourHi^TenipaTaturB (F): ' ^^5 ■
24HourijjwTerr4Jer3ture(F): 61
24 Hoitr RaWsfl (in); " . 0.00 .
Lift Type: ; ' ' - . (teal'
Design Thicknass of Test Mix (in): ,4.0 ■.

: RarrtConftoiKatton and Placemait Details

.Cgn^onent % SetBnq: ■

Liquid Binder Setfing
Granite,. " . - 7
Granite 89 •

Grarete ' , M10
Granite W10

4.7%

48.0%

19.0%

180%
15.0% .

Approximate Lengtti (ft): 204

Surveyed Thickness of Section (in); 4.1
Stij Dev of Section Thickness (in); 0.1
Type of Tack Co^Utaized: ' CQS-1h
Target Tack AppScatkm Rate: 0.03 gal / sy
Avg Mat Temperature B^nd Paver (F): 321

Average Sectam Compaction: 93,8%

General Notes:

1) Mixes ^ listed chronniogica^ in order oT cdmptetion dale (i.e., construdHon t>egwi with E2 arid ended with El).
2} Sections are leferenced try quadrsmt and sequence numtier. viitiere,"E2" refers to section 2 of the eak quaSant'
3) "dual" HI type «dicates tlal the tower and upper lifts were constructed wfth the ssne experinvenlal nix. ' ,
4) The total thicluwss of ^ experiments secHore is 4 inchw by design, with the exoepfion of SB, SO. S10, S11.
5) ARZ, TRZ. and BRZ r^r to grad^orffi intended to pass.above, ftnough, and betow Itie restridWl zone. . .
6) SMA and OGFC refer to stone m^iix a^halt and operv^ded (nction course, respectively.
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Section E5

Laboratorv Diaru Construrrtinn tJiarw !

General Descriotk*! of Aifix and Materials Relevant Conditions for Constmction

De^n Mattiod: Sup'^pave CofT^l^n Date: ThufBday.Aptil 13,2000
CompatA've Effort 100 gyrations 24 Hour Higti Temperature (F): 75

Binder Perfomiance Grade: 76-22 24 Htxir Low Temperature (F): 51

^tocBf^e^Type: SBS 24 Hour RanfaU (in); O.OO

Aggregate Type; Granite Lift Type; (tol

GratJafkm T^: TRZ Design TKckrtass of Test Mix (in); 4.0 i

Ava Lab Prooerties of Plant Produced ftlix Rar« Confiouratiwi and Placemwit Detaita i

Sieve Size: % Passino; Comoonent % Setfino:

1- 100 Liquid Binder Setting 5.0%

3/4- 100 Graftfte 7 33.0%

1/2" 98, Granite 89 23.0% f

3/8" 83 Grarete MID 24.0%

No. 4 54 Granite W10 20.0%

NaB 40

No. 16 30 1

No. 30 24

No. 50

Klit -4rv\

16 Approximate Lertgtti (ft): 201
NO. ILKJ

No.200

9  n

5.1
Surveyed Thickness of Section (in); 4J2

Std Dav of Section Thickness (in): 0.2

Aspb^ Binder Content 5.1% Type of Tack Coat Utflized: CQS-lh

Corrq^acted PiB BuBc Cavity; 2.407 Target Tack AppBcatkm Rate; 0.03 gai / sy

Theoretic^ Maximum Gravity; 2.500 Avg Mat Temperature B^nd Paver (F): 317

Computed Air Voids; 3.7% Average Section Crxnpacfion: 92.7%

Gener^ Notes:

1) Mixes are listed chronologic^ in ofdec of oompSeUon date {i.e., conslrucilon ijegan wltti E2 and ended with El).
2) Sections are raferenoed tiy quadrant and sequence numl»r. wihefe *E2" refars to section 2 of the ea^ quadrant
3) "du^ n Bfl type hdtc^es that the tower and upper 8fls wme coostiucted wah the same experanenlaJ rrax.
4) Ttie total thtcfcness of ̂  experiments secSons is 4 inches by design, with the exception of SB, SB. SIO. S11.
5) ARZ, TRZ and BRZ refer to ®adations intended to pass atrove. thmogh. and betow the restricted zone.
6) SWA and OGFC refer to stone maltrx asph^ and open-gtaded friction course, respectively
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Section E6

Labofiitorw Dlarv

Ganerd PescriDtton of ftfec and Materials

De^nMettipd: • Sqjwpave;

Compactive Effort lOOgyraioiK
ffinder Ptedbrmance Owte: 67-22

Mocfifte^Type: na

Aggregate Type: Granite

Gracfatkm T;^; 7FZ

Avg Lab Prcioerties of Plant Prtiduoed Mix

Seve Size: % Passinai

. r

3/4'

1/2"

wr

No. 4

Na8

Na 16

No. 30

No. 50

NalOO

No.200

Asptialt Binder Content

Corrqiacted PiB BuB( Gravity:

Theoretic^ Ma»mum Gravl^

Confuted Air Voids:

100

100

96

81

,'52'
37

28

22

15

8

4.3

5.0%

2.411

2.510

3.9%

ConsfnietttMi Diary

Relevant Corxfltior^s for Construction ,

Corr^letion Date; Ttriffsday. April 13,2000

24 j-fexH' Temp^atuie (F): " 75

24 HcHir Ijow TemperatWB (F): 51

24 How RasnW pn): . , 0.00

UflType: du^
Design Tfackness of Test Mix fn): 4.0

Plant Conftouration and Ptacement Details

' Conmonent: . % Setfino:

liquid Binder Setfing

Grartfte 7

Granite 89

Granite M10

Granite W10

5.0%.

33.0%

ZJ.0%

24.0%

20.0%

/^proxim^ Ler^ {ft): 211

Sunrayed Tfiidoiess of Secfion (in): 4.2

Std Dev of Section TWckness (in): 0.1

T^ of Tack Coat UBized: CQS- lit

Target Tack AppBcatkm Rate: 0.03 gal/sy

Avg Temperature B^nd Paver (F): 299

Average Section Conipacfon: 92.9%

Generai Notes;

1) Mixes ess listed cJiranotogicaay in order of completion'dete (i.e., comtnudlon begMi with E2 and ended with El).
2) S^OTis are lefefBnoed Ijy quadrant arxS sequence numl>er, wtiere *£2" reters to section 2 of the eaM quadrar^
3) "dUEd • SR type mdscs^es that ffie tower and uf^r ifts were oonsiwcted wRtj lire sane exper^nial ns*.
4) The total IWdiness of ak experiments s«rtions Is 4 Inches by design, with the axoeptlDn of SB, S9. S10. S11.
Si ARZ, TRZ, and BRZ refer to graiMsons intended to atawe, throogh, and betow ttw restriided zone.
6) SMA arid OGFC refer to stone matrix a^hait and operv^eistt fricSon course, respecfivrely.
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Section E7

Laboratorv Diarv Constriictirui Diarv

General UtesaiDlian of Mx and Maieiials Relevant Conrfrtiorvs for Construclion

De^n Mettiod: Stwpave Completion Date: MoniJay, Apta 17,2000
Ctmtpaclive Effort lOOgyralions 24 HofB" High Temp^ture (F); 75

Binder Performance Grade; 76-22 24 Hour Low Teri^rahire (F): 51

MotfifiwType: SBR 24 Hour Ralin^ (in): 0.00

Aggregate Type; Granite Lift Type; dual

Grad^ionT;^; TRZ Design TWdcness of Test Mix (in); 4.0

Ava Lab Prooerties of Plant Praduoed Ml* Plant Confiouration and Placement Details

Sieve Size: % Passtno; Comoonent % Settina:

1- 100 Liquid Binder Setfing 5.0%

3/4" 100 Granite 7 33.0%

'1/2" 97 Grarate 89 23.0%

3t8r 83 Granite M10 24.0%

No. 4 53 Graiate W10 20.0%

NaS 38

No. 16 29

No. 30 22

No. 50 16 Approximate Length (ft); 193
Na 100

No. 200

9

5.2
Surveyed Thidkness of Section (In); 4.2

Std Dev of Section TOckness (In): 0.2

Aspb^ Binder Content 4.8% Type of Tack Coat Utaized; CQS-lh

Corr^}acted PiS BuBt Gratdty: 2.413 Target Tack AppBcation Rate; 0.03 gal / sy

Theoretical Maximum Gravity; 2.504 Avg Mat Temperature BeWnd f^er (F): 320

Confuted Ar Voids: 3.6% Average Section Cwnpaction: 93.2%

General Notes:

1) Mixes are listed chronologlcaay in order of completion dale (i.e.. conslniotlori tiegan witti E2 and ended with El).
2) Sections are relaremced qiadrant and sequence numtier. Kdiere 'E2' refers to section 2 of the east quaAanL
3) "dual" Efl typa mdic^es that the lower and upper Sfls were cooslnjcted wSlh the same experimenl^ nix.
4) Tt» total Iheekness of aS experimental sections is 4 inches t>y design, with the exception of SB, SO. S10, S11.
Sj ARZ, TRZ, and BRZ refer to gradations intended to pass i^Kwe, through, and below the restricted zone.
Q SMA and OGFC refer to stocto matrix esph^ and oper-^ded friction course, respectively.
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Section E8

Laboraforv Diarv Constriitdinn Diarv

General Desaiotkin trf fcBx and Materials Relevant Conditiorvs for Construction

De^n Msittod: St4>»pave CofT^i^n Date: Tuesday. April 18,2000
Cwnpactive Effort lOOgyrafions 24 i-touf TemperBture (F): 85

Bnder Performance Grade: 67-22 24 H«jr Low Temperature (F): 50

MotSfiwType: m 24 Hour RaMaS (In): 0.00

Aggregate Type: (oTanite Lift Type: dual

Gradation T^: ARZ Design TT^ness of Test Mix {in): 4.0

Avg Lab Properties of Plant Produoed Mix Plant ConBoufatkxi and Hacement Details

Sieve Size: % Passino: Ccxnoonent % Settino:

1  1- 100 Liquid Biniter SetSng 5.7%

'  3/4- 10O Granite 7 30.0%

1/2" 98 Granite 89 10.0%

:  378- 86 Granite M10 24.0%

No.4 66 . Grarete W10 36.0%

No. 8 51

i  No-16 38

No. 30 28

1  No. 50
n  NalOO

i  No. 200

18

10

5.2

Approximate Lengtti (ft): 208

Surveyed Thickness of Section (in):

Std Dev of Section Thickness (in):

4J2

0.1

Aspti^ Birxfer Content 5.6% Type of Tack Coat Utilized: CQS-1h

;  CtMTipacted PiB BuBt Grawty: 2.372 Target Tack Application Rate: 0.03 gal t sy

Theoretic^ Maxtmum Gravity; 2.477 Avg Mat Temperature B^nd Paver (F): 290

Computed Air Voitte; 4.2% Average Section Catipaction;
92.7%

General Notes:

1) Mixes SIB listed chronoicjgicaBy &i ordei of completion dste (i.e.. constnuidicxi began with E2 and ended with E1).
2) SediOTis are referssioed by qiadrant and sequence number, vifiere "EZ" refers to section 2 of the east quadrard.
3) "du^ ' SB type indK^es that the tower and upper Sfts were coostnjcted with the same experinentaJ n*x.
4) The total IhtotoWES of ̂  experimental sections is 4 inches by design, with the exception of SB, S9. S10. S11.
5) ARZ, TRZ. and BRZ refer lo grarfeltons intended to pass sfeova, through, and betow the restrided zone.
6) SMA artd C3GFC refer lo stone matrix asph^ and open-graded friction course, respectively.
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Section E9

Laboratorv Dlarv Construction Diarv

General t>escriDtioo of Mix and Materials Relevant Conditions for Construction

De^n Method: Supwpave CotT^letion Date: Tuesday. April 18,2000
Compactive Effort lOOgyraitons 24 Hour High Tempwature (F): 85

Binder Performance Grade: 76-22 24 Hour Low Teir^rature (F): 50

MocSf^Type: SBS 24 Hour RaiWafl pn); 0.00

Aggregate Type: Granite Lift Type: dual

Gradation T)^>e: ARZ Dcsl^ Ttiickness of Test Mix (in); 4.0

Ava Prooerfies of Plant Produoed Mix
1

Plant Conftmiralion and Placement Details 1

Seve Size: % Passmo: Comoonent % Seftina: i
1

1- 100 Liquid Binder SelBng 5.7% i

3/4" 100 Granite 7 30.0%

1/2" 97 Granite 89 10.0%

3/8" 85 Granite M10 24.0%

No. 4 64 Granite WIG 36.0% 1
Na8 49

No. 16 36 i

No. 30 27

r>to. 50

No. 100

IMo.200

18 Approximate Length (ft): 198
10

5.2
Surveyed Thickness of Section (In);

Std Dev of Section Thickness (in):
i

0.1 j
Asphalt Binder Content 5.4% Type of Tack Coat UtBizad: CQS-lh :

Compacted PiB BuBt Gravity: 2.371 Target Tack AppBcation Rate: 0.03 gal / sy

Theoretic^ Maximuin Gravl^ 2.480 Avg Mat Temperature B^nd Paver (F): 315 j
Cofrputed Air Voitte; 4.4% Average Section Compaction: 92.9% '

General Notes:

1) Mixes sre listed chronologic^ m order of oomptstion date (i.e., cor^tnudllcn began with E2 and ended with El).
2) Secfions are referejioed try quadrant and sequence number, where *E2" refers to section 2 of tlie »st quatSerU.
3) "auaa" ffl type ndic^es (hat the lower and upper Sfls were coorinicted with the same experinenld nix.
4) The total Ihrckness of aS expetinvenlaJ secSor® is 4 inches by design, with the exception of S8, S8, S10. S11.
5) ARZ, TRZ. and BRZ r^r lo grattaiiors intended to pass atxjve, through, and below ft>e restricted 2one.
6) SWA arid OGFC refer lo stone matrix a^h^ and open-graded fricbon course, respecthreiy.
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Section E10

Labnratorv Dlarv Construction Diarv

Genera! DescriDBon erf hfee and Materials Relevant Conditions for Construction

De^n Meltiod; Supwpave Cc^letion Date: Tfiursday. Apr! 20,2000 '
CompacHve Effort 100gyraiior» 24 f-fcHK Tempwature (F): 85

Binder Performance &ade: 76-22 24 Hour Ijow Temperature (F): 54 '

fctocSfiwType: SBR 24 Hour Ravrfail (in): 0.00 i

Aggregate Type: Granite lift Type: (kiai

Gradalkxi T^: ARZ Desi^ Tluckness of Test Mix (in): 4.0 !

Ava Lab Prooerties of Plant Produced Mix Rant Conftouratkx) and Placement Details {

Sieve Size: % Passino: Comoonent % SetBna; i

1- 100 Liquid Binder Setfing 5.7%

3/4- 100 Gr^e 7 30.0%

1/2" 97 Gr^e 89 10.0%

3/8" 87 Granite M10 24.0% 1

No. 4 67 Graiite WIG 36.0%

Na.8 51 i

No. 16 38

No. 30 29 1

No. 50 19 /^proximate Length (ft): 99
No. 100 10 Surveyed Thickness of Section (in): 4.4
No. 200 5.6

Std Dev of Section Ttuckness (In): 0.3

Asphalt Binder Ckintent 5.8% Type of Tack Coat Utflized: CQS-lh

Corrpacted PiS BuBt Gratnty: 2.380 Target Tack AppScalion Rate: 0.03 gal / sy

Ttieoretica! Maximum Gravity: 2.467 Avg Mat Temperature B^nd Paver (F): 326

Corr^uted Air Voids: 3.5% Average Section Ckxnpaction: 93.0%

General Notes:

1) Mixas EBB listed chronofogrca^ Si order of completion date (i.e., corffitnudion tjegan witti E2and ended with El).
2) SediOTis are referaioed try qiadrant and sequence numlier. rdiere *E2" refers to section 2 of ttie east quaAanL

3) 'du^ ' ER type hdicates ttiat the tower end uf^r ifls were constructed wvtti the same experanenlal nsx.
4) The total IWckness of aS expertmenla) sections is 4 Incfias by design, with the exception of S8, SB. S10. S11.

5} ARZ. TRZ. and BRZ refer to ̂ cfelions intended to pass above, tttrough, and below Itie restrided zone.

^ SMA and OGFC refer to stone matrix a^h^ and open-graded friction course, respectively.
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Section N1

Laboratory Diarv

General Descripfon trf Mix, and Materials

De^n Method:

Compactive Effort

Binder Performance &a£te:

MocifiwType:

Aggregate Type:

Grad^ionT^:

Supwpave

100 gyrations

76-22

SBS

LmsfSlag

ARZ

Awp 1 ah Prnperties of Plant Produoed Mix

Seve Size: % Passtno:

r  10O

3/4' 10O

1/2" 100

3/8" 92

No. 4 69

No . 8 52

No. 18 33

No. 30 22

rto.50 15

NalOO 10

No. 200 6.7

Asphalt Binder Content 7 4%

Contacted PiH BuB< Cavity; 2.306

Theoretical Maximum Gravity: 2.365
CoiT^juted Air Voids: Z5%

Constnietlon Diarv

Relevant Conditiorvs for Construction

Corr^ietion Date: Tuesday. April 25,2000

24 H(Kr Hi^ Tempraatuie (F): 75

24 hkxjr Ijow Temper^re (F): 55

24 Hour RainfaE (i^)- 0.00

Lift Type: di.^

Desi^ TtHcknass of Test Mix (hi); 4.0

Plant ConfiqufalkMi and Placement Details

Corrmonent % Setting:

Liquid Binder Setting

Slao 78

Sag 8910

7.2%

32.0%

28.0%

Limestone M^Kjfactured Sand 40.0%

Approxim^ Length (ft): 20I

Surveyed Thickness of Secfion (in): 3.9

Std Dev of Section Ttiickness (in): 0-3

Type of Tack Coat Utaized: CQS-lh

Target Tack Appficatkm Rate: 0.03 gal / sy

Avg M^ Temperature B^nd Paver (F): 306

Average Section Canpacfion: 95.1 %

Generd Notes:

1) Mixes are listed ctironoiogicaBy in order of oompJefion date (i.e., oonslrudtlon began with E2 and ended with El).
2) Secfons are refefaioad try quadrant and sequence number, where *£2" refers to section 2 of ttre east quadram.

3) 'du^ * HI type indlc^es ti^ the lower and upper Hts were concluded w^ (he same expermenlal mix.
4) The total Ihtekness of ̂  experirrwnltf sections is 4 irretias by design, with the exception of SB, SB. S10, S11.

5} ARZ. TRZ and BRZ r^r to graiMrans intended to pass rdrove, through, artd betow the rssthcled zone.

6) SMA arid OGFC refar to slooe matrix a^haJt and open-graded fridkrn course, respediifely.
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Section N2

LatMM-atnrv tMarv

General Desaiptton crfMix and Matenals

De^n Mettiod:

Ccxnpactive Effoit

Snder Perfonnance &ade;

R&KfifierType:

Aggregate Type:

Grad^iion Type:

S«4}^pave

100 gyrations

76-22

BBS

LtnsiSlag

ARZ

Awi I ah Pmperties of Plant Produoed Mix

Qeve Size: % Pass^:

r  100

3/4" 100

1/r 99

3/8" 90

No. 4 66

No.8 50

Ma 16 33

ISto. 30 22

No. 50 16

NalOO 11

No. 200 7.6

Asphalt Binder Content: 7 3%

Compacted PiB BuB( GraMty: 2.30Q

TTieoretlca! MaximLim Gravity: 2.352
Confuted Air Voids: 2.2%

Construction Diary

Relevant Conditions for Construction

Corr^letion Date: Tirasday. April 25,2000

24 Hour Higti Tempwature (F): 75

24 Hour Ijow Temperature (F): 55

24 Hour RahfaS (in): 0.00

lift Type: rhjal

Desi^ Thickness of Test Mix (in); 4.0

Rant Contiouration and Placemwrt Details

Component- % Setfino:

Liquid Binder Setting

Slaq 78

Slaq 8910

7.7%

32.0%

28.0%

Limestone Manufactured Sand 40.0%

Approximate Lengtti (ft): 20O

Surveyed Thickness of Section (in): 4.3

Std Dev of Section Thickness (in): 0.3

Type of Tack Coat Utaized: CQS-lh

Target Tack AppBcation Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F): 316

Average Section Compaction; 94.7%

General Notes:

1) Mixes are listed ciiraoologicaBy 61 order of compieBon date (i.e., oonslnudtion t»gan with E2 and ended with El).
2) Sections are referenoed by qiadrant and sequence numtwr, wtiere 'E2' refers to section 2 of the east quadrarA
3) "du^ ' SH type ndtcstes ttrat the lower and upper ids were conslnjcted with the same expeririMnlal nax.
4) The total thfdmess of a! exporimenlaJ secSons is 4 Inches by design, with the exception of SB, S8. S10, S11.

5) ARZ, TRZ. and BRZ r^r to gradstionE intended to pass Etoove, through, and befaw the reslrkieO xone.

6) SMA artd OGFC refer to sicne matrix a^hatt and open-graded fricBon course, respecthrety.
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Section N3

Laboratorv DIarv

General DescriDitooi of and Materials

Cortstiiiction Diarv

Relevant Conditions for Construction

De^n Method: Sup^pave Conpletion Date: Wecktesday, April 28,2000

Compactive Effort 100 gyrations 24 Hour High Temperature (F): 85

Binder Peffbnrance &ade: 67-22 24 Hour Low Temperati«e (F): 55

MocfifierType: NA 24 Hofd' Rast^ (in): 0.00

Aggregate Type: Lms/Slag Lift Type: du^

Grad^km Type: ARZ Desi^ Tt^ness of Test Mix (m): 4.0

Ava Lab Prooerties of Plant Produoed Mix Rant Confiauration and Placemwrt Details

Seve Size: % Passffto: Comoonent % Settino:

1" 100 Liquid Knder SetSng 7.6%

3/4' 100 Siao 78 32.0%

1/2" 99 3ag 8910 28.0%

3/8- 91 Limestone Manufactured Sand 40.0%

to.4 68

NaS 51

to. 16 33

to. 30 22

to. 50 15 /^prcHtimate Lengtti (ft): 200
Na 100 10 Surveyed Thidoiess of Sectton (in): 4.2
to. 200 6.5

Std Dev of Section Thickness (in): 0.1

Asphalt Binder Content 7.6% Type of Tack Coat UtSized: CQS-lh

Compacted Pili Bulk Cavity: 2.294 Target Tack AppBcatkOT Rate: 0.03 gal / sy

TheofBtic^ Mawmum Gravity; 2.369
Computed Air Voids: 3.2%

Avg Mai Temperature B^nd Paver (F): 295

Average Sectiwi C«npaction: 94.1 %

Genera! Notes;

1) Mixes ̂  listed chronologic^ in order of oompisUon date (i.e.. ca<%tnudii»t began with E2 and ended with El).

2) Sedtimis are referenoed try quadrant and sequence number, where "E2" refers to section 2 of tije east cpjadratq.

3) "du^ * Sit type ndec^es ttiat the tower end upper Sfls were con^njcted lire same experinvenlal mix.

4) The total llvckness of aS experiments secfiorrs Is 4 Inches by design, with the exception of SB, SB. S10, S11.

5} ARZ. TRZ and BRZ refer to ̂ dalicxis intended to pass eAiDve, thrcH^h. and beiow Ure restrided zone.

6} SMA and OGFC refer to stone matrix aspha^ and open-graded fricbon course, respectiirely.
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i
Section N4

Laboraforw DIarv
j

Construction CHarv

General DescriDlkm of Mix and Matetials Relevant Corxfrtions fiar Ckinstruction

De^n Metfiod: Supwpave CoiT^leiion Date: TtuBsday, May 18,2{X)0

Compactive Effort; 100 gyrations 24 Hour Higb Tenipwature (F): 85

Bnder Performance Cksds'- 67-22 24 Hour low Ternperature (F): 55

MocfifierType: NA 24 Hour Ranfafi (in): 0.00

Aggregate Type: Lrre/Slag lift Type: dual
Grad^iooT;^: ARZ Design Thicicness of Test Mix (in): 4.0

Ava Lab PnoDertles of Plant Produced Mix Rant ConfK^jratton and Placemwit Details

Sieve Size: % Passno: Cornoonent % Setting:

1- 100 liquid Binder Setting 7.1% ;

3/4- 100 Slaq 78 32.0% j
1/2-

;
99 aaq 8910 28.0%

3/8- 91 limestone Manufactured Sand 40.0%

No.4 68

Nq.8 52

rto.16 35

No. 30 23

No. 50 15 Approximate Lengtli (ft): i gg
No. 100 9 Sun/eyed ThicSkness of Section (in); 4.2
No. 200 6.0

StdDev of Section TWckness (in); 0.1

Aspbait Binder Content; 6.8% T)^ of Tack Coat UtBized: CQS-Iti

CoiT^>acted Pill BuB( Gravity: 2.296 Target Tack AppBcatkm Rate: 0.03 gaJ / sy

Tbeoretical Maximiim Gravity: 2.400 Avg Mat Tempetature B^nd Paver (F): 288

Cortpuied Air Voids; 4.3% Average Section (Compaction: 93.4% 1

General Notes: 1

1) Mixes am listed chroneiogioaBy in crder ol oompteliDn date (i.e., ootBtnoiaion began with E2 and ended with El). '
2) SediiMis are retewiced Ijy quadrant and sequence number, abere "E2" refers to sectton 2 of the east quadrant 1

3) "du^ * Sfl type indtc^es that the tower and u[^r ifls were conEtrucled with tire same expertoental rt^. |
4) The total ll-eciinBss of sS experirrtenia! secSons is 4 incties by design, with the exception of SB, SS. S10. S11. i

5) ARZ, TRZ. and BRZ n^r lo gradations intended to pa^ ai>ove, through, and beiow the restricted zone. 1
6} SMA and OGFC refer to stone m^rix atqshait and open-graded fricbon course, respectively. j

1
1

i
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Section NS

Laboratory Diary

General Desaipltan crfMix and Materials

De^n MettiQcl: Sup^pave

Compactive Effort 100 gyratkire

Knder PeffbrmarxM Grade: 67-22

Mo(fifi«"Tvpe: NA

Agyegate Type: LnsfSlag

Grad^kmT^; BF?Z

Avn I ah Prnnefties of Plant Pfoduoed Mix

Sieve Size: % Pass^:

r  10O

3/4" 10O

1/2" 99

3/8" 84

No. 4 52

NaS 38

No. 16 26

No. 30 18

rto.50 14

NalOO 11

No. 200 8.3

Asphalt Binder Content 6.9%

Corr^>acted RH BuB« Gravity: 2.285

Theoretic^ Maximum Gravity: 2.355
Corrputed Air Voicte: 3.0%

Conatfuetion Dlarv

Relevant ConcBtiorts for Construction

Corr^ietion Date: Thursday, May 18,2000

24 HourH^Tempaature ̂): 89

24 Hour Low Temperahrre (F): 68

24 Hour Ran^ (in); 0.00

LiftTjflje: dual

Desi^ Thickness of Test Mix (in); 4.0

Rant Conlioufation and Placamwrt Details

Component % Setfino:

Liquid Binder SetSng 6.9%

aaq 78 53.0%

S3aq 8910 17.0%

Umestone MocSiedOSIO 30.0%

Approximate Lengti (ft): 2OI

Surveyed Thidmess of Section (in): 4.4

Std Dev of Section Tfuckness (in): 0.3

T^ of Tack Coat Utaized: CQS-lh

Target Tack AppBcatton Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F): 282

Average Section C«»npaction; 93.8%

General Notes:

1) Mixes taa listed ctironoiogicaPy fri order of oomptetion date (i.e., cortstnuctlon tieg^ with E2 and ended with Et).

2) Sedions are referenced tiy quadrant and sequence numtjer, where *E2' refers to section 2 of the east c^adrant

3) *du^ * Sit type Srdic^es tiiat ttie Icwer and upper Sfts were ccrislnjcted with the same expersnenlal n^.

4) The total Ihtduiess of aS experiments secfiore is 4 Inches t>y design, with the excepticn of SB, SB, S10, S11.

5) ARZ, TRZ, and BRZ r^r to grad^ions intended to pa^ dxwe, tlirough, and below tire restricied zone.

81 SMA and OGFC refer to stone matrix a^h£^ and opervgrarted fnidion course, respectively.
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Section N6

Laboratofv Diarv

Generai DescriDtkBi of Mix and Materials

De^n Meitiod;

CtxnpacHve Effort

Snder Peffoimance Grade:

MocBfierType:

Superpave

lOOgyraiiofls

67-22

m

Lmss'Slag

Gradatiwii Type: BRZ

Aun I ah Prnnerties of Plant Produced Mix

Seve Size: '

r

3/4"

1/2"

3/8"

No. 4

NOlS

No. 16

Ito. 30

No. 50

No. 100

No. 200

Aspti^ BirKler Content

Ccxnpacted PiH BuR( Gra\%:

Theoretic^ Maximum Gravity:

Cwnputed Air Voicte;

100

100

99

85

54

37

25

17

13

10

8.2

6.8%

22.70

2.348

3.3%

Construction Dlarv

Relevant Corxfitiorts for Constoiction

CwT^letion Date; Ttiufsday, June 01,2000

24 Hour Temperature (F): 92

24 Hour Lxw Temperatiae (F): 67

24 Hour FtaMafl (in); 0.00

Lift Type: dual

Desi^ ThicKnass of Test Mix (in); 4.0

Rant Confaniraliofl and Piacement Details

Comoonent % Setting;

Liquid Binder SetBng 6.5%

Slaq 78 53.0%

Slaq 8910 17.0%

Limestone ModliedSdlO 30.0%

Approximate Lertgttt (ft): 197

Surveyed Tfiidoiess of SecBon (in): 4.1

Std Dev of Section Thickness (in): Q.2

Type of Tack Ct^ Ulilized; CQS-1 h

Target Tack AppBcation Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F); 289

Average Section Ccxnpacfion; 94.4%

Gener^ Notes:

t) Mixes are listed ctironoiogicaSy order of oomptetion date (i.e.. conslrudticxi tiegan with E2 and ended with Et).

2) Seolions ere rererenoed ty qiadrant and sequence numt>er, vitiere "E2" refers to section 2 of tlie east quadrant

3) * Bit type ndk^es that the lower and uf^r Efts were constnicted with the same experfeienta! n^.

4) Ttie total llvckness of ̂  experiments sectians is 4 irvches try design, with the exception of SB, SS. S10, S11.

5) ARZ, TRZ. and BRZ refer to grad^kais intended to pass ̂ xwe, Biroogn. arri betow ttie restrkted zone.

6} SNA and OGFC refer to stone matrix a^h^ and open-graded fricSon ccurse, respectively.
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Section N7

LabOTaforv Diarv

Genaral Descriptmn and Materials

De^n Method: Superpawe

Compactive Effort 100 gyrations

Snder Performance Gr^Je: 76-22

MotfifierType: SBR

Aggregate Type: Lms/^g

GradatiooT^: BRZ

Ava Ijab Prooertles of Plant Produced Mix

Seve Size: % PassBio:

1- 100

3/4" 100

1/2* 98

3«' 83

No. 4 52

Na6 36

nto.16 24

No. 30 17

No. 50 13

NalOO 10

No.200 7.8

Aspti^ Binder Content 6.9%

Con^jacded RH BuBt Gravity: 2281

Theoretical Maximum Gravity. 2.330

Confuted Ar Voicte: Z1%

Construction Diarv

Relevant Conditions for Constmcticm

CoiT^l^n Date: TtuHsday, June 01,2000

24 Hour Higti Temperature (F): 92

24 Hour Low Temperature (F): 67

24 Hour Rainfall (In): 0.00

Lift Type: (ti^

Design TtiicKness of Test Mix (in); 4.0

Rant Conlitttjration and Placerrt^t Detalb

Cotnoonent % Setfing:

liquid Binder Setfing 6.9%

aao 78 53.0%

Saq 8910 17.0%

Limestone Mo(ttied8910 30.0%

Approximate Lengtti (ft): 203

Surveyed Ttiidoiess of Section (In): 3.9

Std Dev of Section Ttiickness (in): 0.1

Type of Tack Coat Utaized: CQS-Iti

Taipet Tack AppScatkKi Rate: 0.03 gal! sy

Avg Mat Temperature B^nd Paver (F): 323

Average Section Compacfion: 93.9%

Genar^ Notes:

1) Mixes are listed chronological in order of comptetion date (i.e., corstructlon tiegan with E2 and ended with El).

2} Setdions are reierenced tiy quadrant and sequence numtwr, where *E2" refers to sectron 2 ofttie east quadrark.

3) "du^ * Bft type ndec^es that the tower end upper ifis were constiticted with the same experintenlal n^.

4) Ttia total IttfCkness of ̂  experimenl^ sectiors is 4 incties by design, with the exception of 58, 59.510. S11.

^ ARZ, TRZ. and BRZ refer h> ̂ (Mtons intended to pass ̂xrve, through, and betow the restricted zone.

6) SMA artd OGFC refer to stone matrix asphait and open-graded frirrSon course, respectively.
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Section NB

LabOTatorv Diarv

General Dsscriplmn erf ̂ 6x and Matenals

De^n Method;

Compactive Effort

Binder Performance Grade:

RtocfifierType:

Supwpave

lOOgyraSons

76-22

SBR

LmelSlag

Gradation Type: BRZ

fluQ I ah Properties of Plant Produoed Mix

Sieve Size: % Pass'na:

r

3/4"

1/2"

3/8-

No.4

Na8

rsto.16

No. 30

No. 50

Na100

No.200

Asphalt Binder Content

Compacted PiB BuBr Grawty:

Theoretic^ Maximum Gravity;

Computed Air Voids:

100

100

99

85

55

37

24

17

13

10

7.5

6.6%

2.256

2.351

4.0%

Construction Diarv

Relevant Conditions for Construction

ComplEBion Date: Monday, June 05.2000

24 Hour High Tempraature p): 77

24 Hour Low Temperatitfe (F): 60

24 Hour Ranfail (in): 0.08

lift Type: di^

Design Thickness of Test Mix (in): 4.0

Plant Confiouraliofl and Placement Details

Corrmonent % Setting:

liquid Binder Setfing 6.4%

9aa 78 53.0%

Sao 8910 17.0%

limestone ModSMj8910 30.0%

Approximate Lerrgth (ft): 203

Sun/eyed Thickness of Secfion (in): 3.9

Std Dev of Section Thickness (in); 0.2

Type of Tack Co^Utflizad: CQS-lh

Target Tack AppBcation Rate: 0.03 gal / sy

Avg Mat Temperature Behind Paver (F): 319

Average Section CompacQon: 94.7%

General Notes:

11 Mixes are listed chrcnologlcaay in order at completion date (i e.. construction tiegan with E2 and ended with El).

2} Sedicins are reterenced fay qr^rant and sequence number, where *£2° lelers to section 2 of ttie east r^adrar^

3) rdu^ * Gfl type hdicates ttiat ttie lower and upper Stts were constnjded wtth ttie same expermenlal mix.

4) The total Ihtckness ai ̂  experimental secticns Is 4 Incties by design, with the exception of SS, S9. S10. S11.

5) ARZ, TRZ. and BRZ r^r to ̂ dalions intended to pass ̂xive. thncugh, and below the restrided zone.

6} SMA and OGFC refer to stone m^tix a^naW and open-graded friction course, respectively.
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Section N9

LatKM-atorv Dlarv

Genanal Desaipimn erf P/a and Materials

Dei^n Method:

Cc»TipacSve Effort

Binder Performance Oade:

Mocflfta-Type:

Aggregate Type:

Grad^iooT^:

Supwpave

100 gyrafioTB

76-22

SBS

LmsfSlag

BRZ

Awi 1 ah Properties of Plant Produced Mix

^Bve Size: 54 Passffwi:

1-

3/4"

1/2"

3/8-

No.4

Na8

Na16

No. 30

No. 50

NalQO

No. 200

Asphalt Binder Content

CcHT^>acted Pill BuBc Gratnty:

Theoretic^ Ma»mum Gravl^

Corr^Lited Ar Voids;

100

10O

99

87

57

40

26

19

14

11

8.8

6.7%

2.279

2.354

3.2%

ConsfnteWon Diary

Reievant Concfitiorrs for Constmction

(Dorr^iE^n Date: Wednesday. June 07,2IXKI

24 l-kHJf Ten^p^afure (F): 84

24 Hojr Ijow Ten^ratwe (F): 60

24 Hour Ran^ (in): 0.00

liftTj^: ditai

Desi^ Thickness of Test Mix (in); 4.0

Plant Contefalkgi and Placemart Detaite

Component % Setfina:

Liquid Binder Setfing 6.4%

Sao 78 53.0%

Sao 8910 17.0%

Limestone Moc^ied^O 30.0%

ApproKimate L^igth (ft): f 97

Surveyed Thickness of Section (in): 3.9

Std Dev of Section TWckness (in): 0.2

Type of Tack Coat UHized; CQS-lh

Target Tack AppBcation Rate; 0.03 gal / sy

Avg M^ Temperatiire B^nd Raver (F): 314

Average Sectton Compaction: 94.5%

General Notes;

1) Mixes are listed ctironolDglcaSy m order of oompEefion date (i.e.. ctmsirudlion begMi with E2 srtd ettded with El).

2} Sedions are referenced try qrradrent and sertoence numt»r, where "£2* refers to sectiDn 2 of the ead r^adrard.

3) * SR type ftidit^es that the tower and upper tits were condmcted wRh the same expeitnenl^ n&t.

4) Ttie total Itsckness of aS experirrtenlad settions is 4 Inotias by design, with the exception of SB, SD. StO, S11.

5) ARZ. TRZ. and BRZ r^r to ̂ ddions intended to pass ̂ xwe. through, and befcw ttre reshlcted zone.

6} SNA and OGFC wfet to dorse mdtix a^hdt and opervgtaded frictian course, respectively.
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Section N10

Laboratory Diarv

General Pesaiplkin erf Mix and Matwials

Design Mettiod: Supefpave

Compacflve Effort 100 gyrations

Snder P^formance &ade: 76-22

Motfifi^Type: SBS

Agyegate Type: LmsfSlag

Gradation T^i BRZ

Ava Lab Pnonefties of Piar^ Fhnduced fytix

3eve Size: % PassdKi: Cocnoonent % Settino:

1- 100. Liquid Binder Setting 6.9%

3/4" 100 Slaa 78 53.0%

1/2" 98 3aq 8910 17.0%

"3/8" 84 Limestone ModfiedSdlO 30.0%

No. 4 51

Na8 34

Na16 23

No. 30 17

No. 50 13 Approxlm^ {IQ: 206
ftialOO

|tlo.2CX)

10

7.7
Surveyed Thickness of Section (In); 4.2

Std Dev of Section TWckness {in): 0.3

Asptiatt BlfKler Content 6.8% , Type of Tack Co^ Utaized: CQS-lh

CofT^wcted PiB Bult Gravity: 2Z57 Target Tack Appticaticm Rate: 0.03 gal / sy

ITieoretlc^ Maximijm Gravl^. 2.339 Avg Temperature B^nd Paver (f=): 324

Confuted Air Voids: 3.5% Average Sectkht Ckxnpaction: 94.7%

ConstfiicHon Diarv

Relevant Conditions for Construction

Con^ietion Dale: Wednesday, June 07,2000

24 Higfi Tempwature (F): 84

24 Hour Low Ten^rature (F): 60

24 Hoih' RaM^ pn): 0.00

Lift Type: du^

{Design TTiickness of Test Mix (ki): 4.0

Ptant Contkntfalkgi and Ptacemwit Details

General Notes:

1) Mixes are listed chronoiogicaay ki order or obmpistion date (i.e.. ca<«truction t>eg^ with E2 and ended with El).
2) Sections are referenced by quadrait artd sequence numtrer. wbere *£2' refers to secSon 2 of the east cfuadranL

3) * Sft type ktdic^es that die lowar and upper itts were conslnided wdh ttie same expeiimenlal mix.

4) TIte total Ihicimess of i^ experiments sectior» is 4 indies t>y design, with the exception of SB, SB. S10. S11.

5} ARZ, TRZ, and BRZ refer lo gratfaltioiis intended to (feiss dxwe, thmugh, and below the restrided zone.

6) SMA artd OGFC refer to stone matrix aqihatt and operv^ded friction course, respedrvely.
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i Soction N11 (Lowar Laver)

1  Latx^-atorv Diarw

1
Construrrflrsn DIarw |

General ClescriDtfan erf Mx and Mateiiais
1

Relevant Contfilitm for Constnjction

1  IDe^n Method: Sup^pave Ccxnpi^n Data: Tuesday, Jtme 06,2000
j  Compatrflve Effort: 1(XIgyraitcft^ 24 Hour TempKature (py. 85 i

Bnder Peeformance Grade; 67-22 24 Hcxjr Low Ten^rature (F): 68 |
1  MoefifiarType: 24 Hour Ra'ft^ (in); 0.00

1  Aggregate Type: C^anMe lift Type: lower 1
i  Grad^km T^: BRZ Deslpi TWckness erf Test Mix (in); Z5

1  Ava Lab Prooerties of Plant Produced Mix Plant Conficftiration and Racem^ Details

1  Seve Size: ^ Passino: Component: % Setting: i

1" 100 , Liquid Binder Setting 4.3%

3/4" 10O Granite 6 27.0%

1  1/2" 81 Grarate 7 17.0%

i  3/8- 70 Granite 89 20.0%

No.4 46 Granite M10 24.0% ;

Na8 34 Grarate WiO 11.0% !

Na16 27 AnSstrip Hydrated Lime 1.0% |
1  No. 30 21

rto.50 15 Approximate l^rtgtti (ft): 135 i
NaiOO 10 Surveyed Thidkness of Section (in): NA
No. 2Q0 6.3 i

Std Dev of Section "ntickness (in): NA !

Asphalt Binder Content 4.1% Type of Tack Coat Utfllzed: PG 67-22 i

Cornpacted PiB BuBc Gra^ty: 2.448 Target Tack AppScalion Rate: 0.03 gal / sy

Theoretic^ Maximum Gravity; 2.529 Avg Mat Temperature B^nd Paver (F); 296

Confuted Mr Voids: 3.2% Average Sectkm C<»npac6on: 92.7%

General Notes:

1). Mixes are listed ctironologicaEiy in order of oompteHon date (i.e., constnuctiofl tjegan with E2 and ended with El).

2) Sections are raferaioad try qiadrant and sequence number, etiere "£2" refers to sectjon 2 of the east tpjadrant
3) "dud * Eft type liidic^es that the lower and upper Efts were constnicted wfth the same expermentai nw.
4) The total Ihedtness of as experiments sections is 4 iivshes by design, with the exoepBon of SB, SB, SIB. S11.

S) ARZ, TRZ. and BR2 f^r to ̂ tJ^ioiis intended to pa» tftjove, ftirtx^h, and bekrw the restricted zone.

6) SNA and OGFC refer to stone m^tix asphalt and open-graded friction course, respectivrely:
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Section Nil (Uoper Layer)

Laboratory Dlarv

General Dgscriplion of fc6x and Materials
!

1  be^n Method:, St4>®pave

]  Compactiwe Effort lOOgyratons

{  Snder P^formance (^ada: 76-22

MotfifterType: - n SBS

1  Ag^egateType: (^anite.

1  Gradation T^:- TRZ

Ava Lab Pronerties of Plant Praduoed Mix

Sieve Size:

Asph^ Binder Content ,

CoiT4}aQted FN3 BuB(

Ttieoretic^ Maximiim Gravity:

Corr^uted Air Voids:

% Passho:

r 100

3(4" 100

1/2"' 97

.  3«" 80

No. 4 52

Na8 37

hto.16 30

No. 30 24

No. 50 .  18

NalOO 11

No. 200 7.2

4.3%'

2.434

2.519

3.4%

Construction IMarv

Reievant ConditicMrts lor Construction

CorT9>l^n Date: Motwlay, Jme 1Z 2000

24 Hoiff Tempraature (F); 63

24 HourljoiwTen^rature (F): 54

24HourRaM0n)- . 0.00
lift T^: t^er
Design Ttvckness of Test Mix (in): 4.0

Rant Confiowalicto and Placemait Details

Comoonent %SBtfina:

Liquid Binder Setfing 4,5%

Grarrite 7 38.0%

GraiAe 89 18.0%

Granite M10 32.0%

Granite W10 11.0%

/UlfisWD Hydrated Lime. 1-0%

Approxiin^ Length (IQ: 195

Surveyed Thickness of Section (in): 4.1

StdDev of Section TtHckness (in): i3.1

tsfl»ofTackCo^Utlizad: PG 67-22
Tanget Tack AppBcatkto Rate: 0.03 gal f sy

Avg Temper^re B^nd Paver (F): 327

Average Sectkto Canpaction: 93.1%

Gener^ Notes:

1) Mixes are listed! chronologic^ ki crder of complin date (i.e.. cor^rudlon begsi with E2 and ended with Et }.
2} Sections are lerefenced try qi^rant end seqitence numtrer, where *E2" leters to section 2 of the east quadrar^

3) "dual * Sfl type ndti^es that the lower end upper Efts were coaEtnicted w^h the same experinhenlal tnx.
4) The total Itudmess of ̂  experimenlai secBons is 4 ittdhes t>y design, with the exception of SB, S9. S10, S11.
5) ARZ, TRZ and BRZ refer.to gradations intended to pass rdrove, through, end betow the restricted 2one.

6} SMA artd OGFC refer to stone mi^fix a^hait and opervgtaded fritdion course, respectively.
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Section N12 (Lower Lavor)

:

LalM»'atorv Diarv Construction DIarv i

General [Tescriotkin of Mx and Materials Relevant Conditions for Construction i

Design Methcxl: Siteerpave Complin Date: Tuesday, June W, 2000 ^

Compactive Effort 100 gyrations 24 HtXH' Tern)®atura (F): 85

Binder Petformance Grate: 67-22 24 Hour Low Temper^re (F): 68

fctocfifterType: NA 24H(]urRaM (in): 0.00 1
Aggregate Type; &anae Lift Type: lower

GradatiwiiT^: BRZ Desi^ Thicknass of Test Mix (in): Z5

Ava Lab Prtxjerties of Piatrt PnxJuoed Mix Rant ConfiCBjraticm and Ptecem^ Detaite

Seve Size: % Passkid: Conwonent % Settina;

.  1" 100 Liquid Binder Setting 4.3% n !

3/4" 99. Granite 6 27.0% '
1/2" 83 Grarxte 7 17.0%

1

3/8" 72 Grarete 89 20.0%

No. 4 49 Graitite M10 24.0%

Na8 36 Granite W10 11-0%

Na16 28 Antisbip Hydrated Lime 1.0%

rto.30

No. 50

NalQO

N0.2OO

Asph^ Binder Content

'Corrqiacted PiB BuB( Cavity:

Ttieorotic^ Maximuin Gravity:

Confuted Air Voids:

22

16

10

6.5

4.2%

2.445

2.535

3.5%

Approximate Length {ft); 20I

Surveyed Thidkness of Section (in): NA

Std Dev of Section ThkAness (in): MA

Tjfl>e of Tack Coat UtBized: PG 67-22

Target Tack AppBcatiwi Rate: 0.03 gal t sy

Avg Temperature BeWnd Paver (F): 293

Average Section CofopacBon: 92.4%

Generai Notes:

1) Mixes SS6 listed! chronologlcaBy ki order of completion date (i.e.. comtructjon began with E2 and ended with El).

2} Sedicxis are reterenced try qLadrant aivt sequence number, vdhere "E2" refers to section 2 of ttie ea^ quadrar^

3) hduM * Sit type Stdii^es that the lower end upper fifts constructed the sane experanenCei ntix.

4) The total lltickness of ̂  experiments secSorw is 4 incfies by dtesign. with the extsption of SB, S9. SIO, S11.

5) ARZ, TRZ, and BRZ refer lo ̂ rMiMis intended to pass ̂ mve, tiimogn, artd befow the testriCtBd zone.

6} SMA and OGFC refer to stone m^iix a^hedt and open-graded friction course, respectively.
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Section N12 (Upper Layer)

1  Lab(»^rv IMarw

!

Construction Diarv .

!  - Geherd DescriDBon erf fc&c and Materials Relevant Conditions for Consteuction
!

De^n Mettiod: SMA
i

CocT^l^n Date; Monday, Jtm 1Z 2000 |

CcHnpacfive Effort 50 blou« 24 Hoiff Temp^ature (F): 93 j
Bnder Petformafx^ (^acfo; 76-22 24 Hour Ipw Temperatwe (F); 67 |

•  MoefifierType: SBS 24 Hoib- Rainf^ (in); 0.00 n

Agp^egateType: &anrfe Lift Type: iwer !
GradaSton Type: SMA Design Thicttness of Test Mix (in): 4.0 |

Ava Prtfflertles of Plant Pnxluoed fl^i* Plarrt ConfkniratkHi and Placemwit Details j

^eve Size; % Passfoo; Component %SefHnq; :

r 100 liquid Binder Setflng 6.1% !
3/4" 100 Granite , 7 60.0%

1/2" 96 Granite n 89 , 22.0% 1
3/8- 73 Gratite M10 10.0%

fto'4 32 StabHIzer Fibef 0.4%

tfouB 23 Fffler FlyAsti 7.0% |
tfo.16 21 Anfislrip HydratedUme 1.0%

No. 30 19

No. 50 17 Approximate Lengfo (ft): 201 " n
IrfalOO 14

Surveyed Thidkness of Section (In): . 3:9
No. 200

n

11.8
Std Dev of Section Tftkrftness (in): 0.2 ,

, Asptialt Binder Content 8.2% Type bf Tack Co^UtBlzed: PG 67-22

Corr^jacted Ffa BuEk Gravity: 2.336 . Target Tack AppBcatkm Rate: 0.03 gal/sy

Ttieoratic^ Mardmum Gravl^ 2.401 Avg M^ Temperature B^nd Paver (F): 343

. Confuted/^r Voids; Z7% Average Sectkm OwnpacBon: 34.6%

General Notes:
n  n •

1) Mixes ̂  listed ctinonolDglcaBy ̂  order of oompietion dale (i.e.. construdlon l»g»i with E2 and ended with El).

2} Sediims are letefEnoed try quadrant artd sequence numtrer, where *E2* refers to section 2 or ttie east qpjac^nL

3) * Bit type oidic^es that ttre tower and uf^r Sfts were corutructed with the same experfment^ n^.

4) The total Itsckness of ̂  experimenlat sectiorrs Is 4 Inches tiy design, with the exception of SB, S9. S10. S11.
5) ARZ. TRZ, and BRZ refer to ̂ dahons intended to pass ̂love.' thrtaigh, and betow Uie restrided zone.

S) SMA and OGFC refer to stone matrix asphedt and qperv^ded friction course, respectKrely.

.
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Soction N13 (Lowar Laver)

Laboratafv DIarv

Ganerd DesoriDfem (rfhex and Materials

De^n Method:

Ccwnpactiwe, Effort

Bnder Pedprmance

fctocfifte^Type;

Aggregate Type;

Grad^ion Type;

Sumtpave

lOOgyrafioc^
76-22

SBS n n

Gravel

BRZ

Avg Properties of Plant Produced Mix

&"eve Size: % Passna:

1" . n
3/4"

1/2"

3/8"

t>to. 4

Na8

Na 16

fto.30

No. 50

NaiOO

rsto.200

Asphalt Binder Content

Contacted RB BuB« Gravity:

Theoretic^ Maximuin Gravity;

Cofi^uted Air Voids:

100

100

88

73

51,

. 33

25

20

13

8

6.3

5.0%

2.310

2.3B4

3.1%

4.9%

(IfHishnt-Htwi Plarv

.  Relevant Contfitiorrs for Construction

Collation Date: Wednesday, June 07,2000
24 Hoih- TerapwatuiB fJFy. 84

24 Hour Low Ten^rature (F): 60

24 Hour RaMafl ̂n): 0.00

lift Type; lower
Design Thicknass of Test Mix <in); 2.5

Want Confkngation and Hacem^ Details

Cornoonent

Liquid Binder SetBng

Grav^ 3/4" Oostied Gravel 38.0%

Grav^ 3/8" Crustwd Gravel 43.0%

Limestone MocSted^O 8.0%

Gravrt Co^se Sand 10.0%

Anfistip Hydrated Lime 1.0%

Apprracim^Ler^^ft);

Surveyed Thickness of Section (in); NA

StdDev of Section Ttuckness (in): NA .

T^ofTackCo^UtBizad: CQS-lh
Target Tack Appicafiwi Rate; 0.03 gal / sy

Avg M^ Temperakire B^nd Paver (F): 318

Average Sedbm Compacfion: 92.5%

.Gener^ Notes:

1) MIxbs are listed cftronologic^ &i ordw of completion dale (i.e.. corwlructlon begai with E2 and ended with El).
2) Sediwis are retaraioed by quadrait and sequensre numlser. vntiere "£2" refers to section 2 or ttie east quadrard.
3) hdusd ' Ht type ndssdee that ttie tower and upper His were constntded wSh ttie seme experfenenlal inx.
4) The total Ihtckness ol ̂  experintenl^ secfintHf is 4 Inches l>y design, with the axoepBon of SB, S9, S10, S11.
Q ARZ, TRi and BRZ r^f to gratfetions intended to pass above, thmogh, and befow the nastridted lone.
6) SMA and OGFC refer to stone maSft* a^hsA and operv^ded fricBon course, respecfively. n
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Ssction N13 fUciJer Lavsr)

Laboratnru IMarw J Constriictifui Dtarw

1  General DescriDlton of hGx and Materials Relevant CorKfifions for Construction i

!  De^n Method: SMA CofT^l^n Date: htoixfay, Jtme 1Z 2000 ;
j  Compactive Effort 50 btows 24 Hour Tempaafure 93 i

Binder P^foimance &ade; 76-22 24HourLQwTefT4>erature{F): 67 i

MotfifierType; SBS 24 Hour Ratr^ (in): 0.00 |
Ag^egateType: Gravel Lift Type: i^^r
Grad^ionT^: SMA Design Thicliness of Test Mix (in): 4.0 ;

Am Lab Procflrtles of Plarri Pmduoed fl^lx Rant Confkatratkxi and Piacem^ Details j
Sieve Size; % PassBTo: Component % Setfina: 1

1" 100 Liquid Binder SatSng 6.7%
3/4" 100 Gravel 1/2" Crusfied Gravel 7Z5% i
1/2" 99 Gravd 3/8" Crushed Gravel 10.0% i
3/8- 74 Gravel Co»se $»k1 9.5%

No.4 30 Stabaizer FBw 0.5% 1
Na8 25 FiBer Fly Ash 8.0% |
No. 16 23

!

No. 30 21 i

No. 50 17 Approximate t-^rglfi (ft): igg i
NolIQO 13 Surveyed Thldkness of Section (in); 4.0 . 1
No. 200 11.5 1

Shi Dev of Section Thickness (in); 0.2

Asphalt Binder Content 6.8% Type of Tack Cio^UBIzed: CQS-lh !
Corr^jacted m BuSc Gravrity: 2.175 Target Tack Appftsatitm Rate: 0.03 gal / sy 1

Theoretic^ Maximum Gravity: 2.266 Avg Mat Temperature B^nd Paver (F): 325 |

CkiiT^ufed Air Voids; 4.0% Average Sectkm CkwnpacSon: 92.0%

Generti Notes:

1

1

1) Mixes aim listed chronoiogicai^ in order of oompleHon dele (i.e.. cotKlrucion t>egffii with E2 end ended with El). j
2} Sediuis ere leteraiced try quadrant and sequence number, wrieie *£2' refers to section 2 of ttie ea^ quadrerd. i
3) "durd " SR type ndei^es thet the tower end upper ens were canceled wRh Itie satre experfetenlei rrax.
4) Ttte total thiduness of ̂  experirrtenlal secSorts is 4 inctres by design, with the exoeptkin of SB, SP. S10. St1. 1
^ ARZ, TRZ, and GRZ refer to s^aid^icrte intended to pass ̂>ove, thraugh, end beiow the restricted zone. 1
6} SMA and OGFC refer to stone m^tix asphalt and operv^ded fricBon course, respecfively. i

'
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Section W1

2} Sedimis are refsr^icsd by quadn^t artd sequence number, v^ete "El" refers to sednn 2 of ttis east t^adrard.

3) *du^ * Sn typB fedscales (hat the tower and uppar £f)s were consinicled wdh the same expersnenlai rrax.

4) The total thtduiess of ̂  expeiimentaj sections is 4 indtias by design, with the exception of SB, S9. S1<}. S11.

5} ARZ. TRZ and BRZ refer to grart^jcms intended to pa^ Efeove,'through, and beiow lire restrided zone.
6) SMA and OGFC refer to stone matrix a^hsdt and open-graded fricHon course, respectively.

LabcM-atorv Diarv

9

CoftstructltMi Diarv

General OescriDlton of Mix and Materials Relevant Concfitions for Construction

De^n Method: SMA Complin Date: Tuesday, Jtme 13,2000

CompacBve Effort 50 btows 241-tot.H- Tern>Kature ̂ ): 92

Hnder Performance &ade: 76-22 24 htour Low Terr^rature (F): 73

MotfifierType: SBR 24 Hour Ramf^ (in): 0-00

Aggregate Type: Qanite (ffiai

Gnad^ion T^: SMA Design TWckness of Test Mix (h): 4.0

Ava Lab Prooerties of Plant Produoed Mix Rant ConfichiratHHt and Piacem^ff Details

^eve Size: % Passmo: Comoonent % Setfino:

1- 10O Liquid Binder Setfing 8-2%

3/4- 100 Gr^e 7 73.0%

1/2" » Grar^e 89 11.0%

3^8- 68 Granite MiO n  10.0%

No.4 28 StabBizer EH)®- 0.4% 1

hto.8 20 F®er FlyAstt 6-0%

No. 16 18

hto. 30 16

No. 50 14 Approxim^ Lertgtti (ft): 202
NaiOO 12

Surveyed Thidoiess of Secfion (in): 3.9 j
No. 200 9.7

Std Dev of Section Tt^ness (in): 0.1 i
Asptiait Blnrtef Ckrntent 6-1% Type of Tack Co^ Utaized: CQS-1h j
Compacterf PiB BuBt Gravity: 2.337 Target Tack AppBcatkm Rate; 0.03 gai / sy |

Theoretic^ Maximum Gravl^ 2.422 Avg M^ Temperature B^nd Paver (F): 328 j

CocT^uted Ar Voids; 3.5% Average Section Ccxnpaction: 95.0% 1

Genera Notes: 1
1

1) Mixes 3te listed chrcnologlcaSy a1 order of compfetion date (i.e.. conslructlcxi began with E2 and ended with El): j
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Section VV2

Lahoraterv Diary

Gerwrai DeBcrinBon of Met and M^erials

Design Method: SMA

C(»npactive Effort 50 bEou«

Bnder P^fomiance C^ade: 76-22

MorfifierType: SBR

Aggregate Type: LmsiSlag

Grad^ion Type: SMA

Avg 1-ab Properties of Plarrt Produoed Mix

Sieve Size: % Passina:

1- 100

3/4" 100

1/2- 98

3tar 77,

tto. 4 35 .

Na 8 24

Male 17

No. 30 15 ,

No. 50 13

No 100 12

Na200 10.7

Asphatt Binder Content 8.0%

Cbrr^»cted FNB BuSc Cavity: 2.158

Theoretic^ Maximuin Gravity; 2243
Confuted Air Voids; 3.8%

Construction Diary

Relevant Conrfrtiorrs for Construction

Cornpletion Date: Ttmrsd^, June 15,2000

24 Hour Tefnp«ature (F): 89

24 Hour Low Temperature (F); 76

24 Hour Rairrfall (in): 0.17

lift Type: dual

Desi^ Tivckness of Test Mix (ki): 4.0

Plant Contourathw and Piacement Detaits

Corramnent % Setting:

Liquid Binder SetSng 7.7%

Slao 78 74.0%

Umestoiie 89 10.0%

Limestpne M^xjfactured Sand 10.0%
Stabaizer Fftjer 0.4%

Faer Fly Ash 6.0%

200

Surveyed ThicKness of Secfton (in); 4.0

Std Dev of Section TWckness (in): 0.1

T^ of Tack CfM Utaized: CQS-1t)

Target Tack AppEicationF^e: 0.03 gal/sy

Avg Mat Temperaftjre B^nd Paver (F): 323

Average Section Compaction: 94.3%

General Notes:

1) Mixes m llstsd chrcnoiogic^ H order of oompietion dete {I.e.. canstnu^on bog^ with E2 and ended with Et).

2) SectK8is are letarenced by quadrant arxt sequence number. Mtiere *E2' refers to section 2 of ttie east i^adrard.

3) 'dusd ' Sfl typ>B ndic^es tiiat ttie tower end upper Sfts were constructed w9ii the same experimenlaJ nix.

4) The total thickness of ̂  experiments secdotK is 4 ineties by design, with the exceptnn of SB, SB. 810. S11.

5) ARZ. TRZ. and BRZ r^r to ̂ t^icns intendad to pass above, throtigh, artd betow the restriided 2one.

6} SMA and OGFC refer to stone matrix asphalt and operv^rted fricbon course, respecfively.
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-
Ssctlon W3 (Lower l,avsrl

Laboratorv Karv

i

i

Construction Diarv |

!
.

. GertetBl DascriDlian ctf and Materials Relevant Conditions for Construction j

De^n Method: St4)«pawe Cofntl^n Date: TtHssday, June 15,2000 ;

Compactive Eflfort: 100 gyrations 24 Hoir Tempmfure (F): 89 •

Binder PerformanGe Grade: 76-22 24 Hour Low Tenperahire (F): 76 j

MocSfi«rType: SBR 24HourRaa«(in); 0.00

AgyegateType: &anite Lift Type: lower

Grad^ionT;^: BRZ Desi^ Thickness of Test Mix (in); 3.3 ;
[

Ava PrxMjerties of Plant Pnaduced Mix Plant Confxiuratim and Ptacemrait Detalte •

Seve Size: %PassWm: Corruwnent; % Setfina:

r 100 Liquid Binder Settng 4.7%

3/4" 100 Grarate 7 48.0% i

1/2" 96 Grairate 89 19.0% !
3/8" 76 Granite M10 18.0% j

No.4 41 Grarete W10 15.0%

Na8 29 i
!

ivfo.16 23

No. 30 18

No. 50 12 Apprmlmate Lengtti (ft): 205
Na100 7

Surveyed Thickness of Secton (In): NA
No. 200 4.1 1

Ski Dev of Section Thickness (In): NA I

Asph^ Binder Content: 4.7% Type of Tack Co^ Utfllzed: CQS-lh

Corr^scted FNP BuBc Gravity: 2.394 Target Tack AppBcalion Rate: 0.03 gal/sy

Theoretic^ Maximum Gravl^ 2.510 Avg Mat Tamperakire B^nd Paver (F): 315 ;

Corr^utad Air Voids: 4.6% Average Section Compacfion: 93.2%

Qenerid Notes:

1) Mixes are listed ctironologicaBy M order of oomple&in date (i e., conslrudion beg^ with E2 and ended with El).

2} Sexdicms era refereaiced by quadrat and sequence number, where "EZ' refers to sectjon 2 of ttie east i^ai^ryL ;

3) 'du^ * Sit type Sidsc^ee that the lower and upper Sits were con^cted wSh the same experinvenlal tr^.

4) The total Ihtekness of ̂  experirrvent^ seebons is 4 itrdhes by design, with the exoeptkin of SB, SO. S10. S11. i

5} ARZ, TRZ, and BRZ refer to ̂ d^idns intended to pass above, through, and below ttre restrided zone.

6) SMA and OGFC refer to done mdrix asphdt and open-gtaifed frichon course, respetdively.
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Section W3 (Ucoer Layer)

Labofatofv Karv

General Descriptian erf Mx and Materials

Constfuetion DIarv

Relevant Contfitions (or Construction

Design Melfiod: OGFC Corrpietion Date: Monday, June 19.2000

Compactive Effort 50 blows 24 hto«- Tempwature ̂ ): 90

ffinder Peffbrmance Gfacte: 76-22 24 Hour Low Tenper^Ufe (F): 78

MoiSfier Type: SBR 24HourRaM(in)- 0.00

Ag^egate Type; Lire/Slag LfflT^: iwer

Gradalion Type: OGFC Design ItBckness of Test Mix {si); 4.0

Ava Lab Prcmertles of Plafit Pfoduoed Ml* Plant ConfkBjratioin and Placemmt Details

Sieve Size; %Passto Comoonent % Setb'na:

1" 100 Liquid Binder Settng ,  8.5% .

3/4- 100 limestone , 7 20-0%

1/2- Saq 78 75.0%
•

3/8- 68 StabBizer Ftoer 0.4%

rto.4 19 Fier Fly Ash 5.0%

Na8 13

Na16 11

No. 30 10

No. 50 9 Approxim^ Let^ {it}: 205
NalOO

No. 200

8

6.8
Sunreyed Ttiidtness of Sectton (in); 4.0

Std Dev of Section TNckness (in): 0.1

Asph^ Blndef Content 7.6% Type of T«k Co^ USized: CQS-lh

Contacted PIB BuBt cavity: NA Target Tack Appfcatkwi Rate; 0.03 gal I sy

Tbeoretic^ Maximum Gravity: NA Avg M^ Temperature B^nd Paver (F): 304

Confuted Air Voids; NA Average SectkMt CompacBon: NA

Genersd Notes;

1) Mixas are listad chronolDgica^ si order ot oompledon data (i.e.. cor^rudic^ began with E2 and ended with El).

2) Sedions are refarenoad by quadrant and sequence number, wdiere *£2° refers to setdion 2 oF the east r^adrard.

3) Mud * Sfl.typa ndicdes that ttie tower and upper £tts were constieded wSh lite same experimental nsx.

4) The total iNdtness of ̂  experimenlat secbone is 4 Inches by design, with the exception of SB, S9.510,811.

^ ARZ. TRZ, and BRZ r^r lo ̂ ddiona intended to pass above, through, and below Itie rsstrided zone.

6) SMA and OGFC refer to done mdrbt a^hdt and open-graded friction course, respecthrely.
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Section W4(Low(h^ Lavsr)

LabtM-atoni Marv

General Dssgipftm (rfMix and Matenals

Design Method; SMA

Compacfive Effort 50 bEows

Bnder Performance Grade: 76-22

Mocfifira-Type: SBR

Aggreg^Type: Limestone
Gradation T^i SMA

Ayg Lab Properties of Piartt Produced Mix

&ev8 Size:

1-

3/4"

1/2"

3/8"

No.4

NaS

No. 16

No. 30

No. 50

NolIOO

No. 200

Asphalt Binder Content

Corr^iacted RB BuBt Grawty;

Theoreticai Mardmum Gravity:

CoiT^utad Air Voids;

100

.100

96

72

24

18

15

13

13

12

11.1

6.2%

2.392

2.459

Z7%

ConstnietitMi Diarv

Raievant CofKfitiorts for Construction

Corrplelkm Date; Tihurs«%, June 15,2000

24 i-toir Hi^ Tempwatune (F); 89

24 Hour Low Terr^wr^ure (F); 76

24HourRaB^(in); 0.17

UftT^: lower

Design Thicfcness of Test Mix {tn); 3.3

Rant ConfxygatKai and Placerr>errt Detaiis

Corrmonent % Setfino:

•liquid Binder Setfing 6.2%

Umestone 7 8Z0%

Limestone K&xSiedSOIQ 11.0%

StabBizer Ftow^ 0.4%

Fier FfyAsh 7.0%

Appr£»(imateLengtti(ft): 199

Surveyed Thickness of SecNon (in); NA

Std Dav of Section Tleckness (in): MA

T^ofTackCo^UtBizad; CQS-lh

Target Tack Applcaliwi F^te: 0.03 gai / sy

Avg M^ Temperatore Brtdnd Paver (F): 321

Average Section Compactibn; 95.3%

General Notes:

1) Mixes 3re listed ctironologica^ in order of complstion date (i.e.. corelructlon t>eg^ with E2 and ended with El).

2) Sedions ere referenced try qiadrait and sequence numtier. where "E2" refers to section 2 of the q^adrar^

3) 'du^ " SR type indsc^es that the Icwef ahd upper Efts were ccn^cted wilh Ifie same expertmenlai n^.

4) The total thtcfcneas of ̂  experiments secfiorrs is 4 inches by design, with the excephon of SB, SO. S10. S11.

5} ARZ, TRZ, and BRZ teiar lo ̂ cialicne intended to pass airove, through, arxl betow itie nestrided zone.

6} SMA and OGFC refier to dctte matrix asphalt and open-graded fricfton course, respecftvely.
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Section W4 (Uooer Layer)

Laboratory Diarv

General Dssaiptton (rf KBx and Materials

De^n Metfiod: OGFC

Compactiye Effort NA

Snder Performance Oade: 76-22

KtodfiwType: SBR

Aggregate Type; Oanite

Grad^fon T5^>e: CM3FC

Avg Lab Prcaierties of Plant F^roduoed Mix

Seve Size: Pass^:

r  100

m" 100

1/2" K

3/8- 66

r>to.4 23

No. 8 14

No. 16 13

No. 30 12

No. 50 11

Na100 10

No. 200 8.6

Aspti^ Binder Content e.1 %

Compacted PiB Buk Gravity; NA

Theoretical Maximum Gravi^

CofT^uted Air Voids; ; NA

(tonstnietion Diarv

Relevant Corxfitions for ConstoJcfion

Corr^ietion Date; Tuesday, Jme 20,2000

24 Hoih' Hyti Terr?)^tun0 (F): 90

24 Hour Low Terr^rature (F); 74

24HoiB^Ramfea(in); 0.00

lift Type: i44>er

Design TtucKness of Test Mix fm): 4.0

Rant ConrKHiratkMi and Placem^ Detaite

Corr^nent % SetBna:

liquid Binder SetSng 6.3%

Graiite 7 75.0%

Granite 89 19.0%

StabBizer FBier 0.5%

Fler FtyAsti 6.0%

Approximate LengSi {ft): 199

Surveyed Ttiickness of SecBon (in): 4.1

Std Dev of Section TWckness (in): 0.1

T^ of Tack Coat USized; CQS-lfi

Target Tack Appfcalitm Rate; 0.03 gal t sy

Avg Mat Temperature B^nd Paver (f^: 321

Average Section C<»npacfk3n; |yjA

Generd Notes:

1) Mixes 9B listed chrorrolDglcagy ri order of complelion date (i.e., consiruciion began with E2 and ended with El).

2} Sections are referenced tiy quadrant and sequence number, where *E2" refers to sectkm 2 of ttie ea^ i^adrard.

3) hdusd type Mici^es ttrat tf» iower and upper Bits were constructed with tt>e same expermenl^ max.

4) The total Ihtcknass of aS experiments secficte is 4 Inchas tiy design, with the axceptjon of SB, S9. StO. S11.

5) ARZ, TRZ. and BRZ r^r to ̂ d^ione intended to pass ahove, ttirough, and bekrw the restricted zone.

8) SNA and OGFC refer to sicne mMrix asphalt and opervgraded friction course, respectiirely.
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Section W5 tLow^ Lavar)

Labwatoro Plan/

General Descriptton erf ̂ fe( and Materials

De^n Mettled: SMA

Cwnpactive Effort 50 biov«

Snder Perfomiance &ade; 76-22

MocifierType: SBS

Aggregate Type: Limestone

Gradation T^: SMA

Avg Lab Properties of Plant Produced Mix

Seve Size: Si Passing:

r  100

3/4' 100

1/2" 96

3«" 75

No. 4 25

Na8 19

No. 16 15

No. 30 14

No. 50 14

No. 100 13

No. 200 12.4

Aspliatt Binder Content 5 7%

Compacted PiB Bufc Grawty: 2.391

TTieoreticaJ Maximum Gravity: 2.487
Ckwnputed Air Voids: 3.9%

ConstfueHtwi Diary

Relevant Conditions lior Construction

Corrpl^n Date: Monday, June 19.2000

24 HcKJr Tempwature (F): 90

24 Hour Lx)w Temperature (F): 78

24 HoiH' Rao^ (In): 0.17

Lift Type: tower

Design Tfiicknass of Test Mix <in): 3.3

Rant ConfKiuration and Ptacemaift Detaite

Comoonent % Setting:

liquid Binder Setttng 5.8%

Limestone 7 82.0%

limestone Mo<filied8910 11.0%

StabBizer Fiber 0.4%

Flar FtyAsti 7.0%

Apprcwimate Lengtti (ft): 203

Surveyed Tbickness of Section (in): NA

Std Dev of Section Thickness (in); NA

Type of Tack Coat UtBized: CQS-1 h

Target Tack Appticafion Rate; 0.03 gal/sy

Avg Mat Temperatore B^nd Paver (F): 336

Average Sertion Compactton: 94.2%

Generd Notes:

1) Mixes are listed chronologioaay m crder of oompietion date (i.e., crmstructlofi tjsgan with E2 and ended with El).
2) Sediofis are rafaraiced try quadrJHit and sequence numtjer. where "£2" reiers to section 2 of the east quadraiA
3) "dual" Kfl type mdic^es iiiat the tower and upper Sfis were constructed wBh the same expersnenlat trtx.
4) The total IWekness of ̂  experiments sectiorw is 4 inches l»y design, with the axception of S8, S9, SIO, St 1.
Sj ARZ, TRZ and BRZ r^r to gradations intended to pass Sxjve, Btfoogh, and betow the lestricted zone.
6) SMA and OGFC refer to sione m^iix asph^ and open-graciad frictton course, respectively.
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Section W5 tUooer Layer)

Laboratorv Dlarv Construction Diarv

General Desaiolion of Mk and Matoriais Relevant Conditioris for Construction

De^n Method: OGFC CofT^Jieiion Date: Tuesday, Jime 20,2000
Compactive Effort NA 24 l-fcKH- Hi0i Temp«Bture 90

Snder Performance Grade: 76-22 24 Hour Low Tenperature (F): 74

Ltocffe^Type; SBS 24 Hour Rairtfafl (in): 0.00

Aggregate Type: Granite LiftT)q>e: upper

Gradaljoo Type: OGFC Desipt "TTwAness of Test Mix (in); 4.0

Ava Lab Profjerties of Plant Produced Mix Plant Conliouration and Placemmt Details

Sieve Size: % Passino: Comoonent % Setfina:

1- 100 Liquid Binder SetSng 6.2%

3/4" 100 Granite 7 75.0%

1/2" 95 Granite 89 19.0%

3/8" 67 StabBizer Fiber 0.5%

No.4 22 Flar Fly Ash 6.0%

No. a 15

No. 16 12

No. 30 11

rto.50

NalOO

No.200

11 ApprcHcimate Lengtti (ft): 203
10

8.5
Surveyed Thickness of Section (in);

Std Dev of Section Thickness (in):

4.3

0.1

Asphalt Binder Content 6.2% T^ of Tack Coat Utaized: CQS-lh

Cori^iacted FNB Bulk Gravity: NA Target Tack AppBcation Rate: 0.03 gal / sy

Theoretical Maximum Gravity: NA Avg M^ Temperature BeKnd Paver (F); 330

Corr^uted Air Voids: NA Average Section CtxnpacSon: NA

Qenerd Notes:

1) Mixes i»B listed dironologlcaUy m ordef of oompfeHon date (i.e., conslnudion tiogan with E2 and ended with El).
2) Sections are referenced try quadrant and sequence numlrer. where *£2" refers to section 2 of ttie east epjadrard.
3) "dual" BR type Indicaes tfrat the tower and upper itls wore coo^nicted with the same experanenlal irsx.
4) The total IhicknBss of ̂  experiments secfiorK is 4 Inches by design, with the exception of S8, SB, SIO. S11.
^ ARZ, TRZ. and BfRZ refer to gradations intended to pass tfwve, thrw^h. and betow the restricted zone.
6) SWA and OGFC refer to stone matrix a^hatt and open-graded frictfen coorse. respectively.
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Section VV6

Laboratory Dlarv

General Descripfein erf ftfct and Materials

De^n MBttiod; Supeipave

CompacbVe Effort: 100 gyrations
Knder P^fbrmance &acte: 67-22

htorfifierType: MA

Aggregate Type; LmslSlag

GraidationType; TR2

Avn 1 ah Prnnefties of Plant Produced Mix

Sieve Size: 14 PassBTo:

1" 100

3/4" 10O

1/2" 99

3/8" 89

No. 4 65

No. 8 45

No. 16 28

No. 30 IB

No. 50 13

NalOO 10

No. 200 7.8

Asptialt Binder Content: 08%

Contacted PiB Bulk (^wty: 2.291

TTieoretic^ Maximuin Gravity: 2.354
Computed Air Voids; Z7%

flonstoiotlon niarv

Relevant CorKfrtiotts for Construction

CofT^)letion Date: Tuesday, June 20,2000

24 Hoir Hsgti Tempmture ̂): 90

24 htour Low Terr^rature (F): 74

24 MoiB' RanfaB (in): 0.00

Lift Type: tffal

Desi^ Thickness of Test Mix (bi): 4.0

Plant Conftauration and Placerrrmt Details

CofTtoonent % SetMna:

Liquid Binder Setfing

Slaq

Umestone

Sag

Limestone

6.8%

39.0%

25.0%

26.0%

M^xjfactured Sand 10.0%

78

Mo<aied8910

8910

/^proximate (ft): 203

Surveyed Thickness of Section (in); 4.1

Std Dev of Section Thickness (in): 0.1

Type of Tack Coat Ulftized: CQS-lh

Target Tack Application Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F): 320

Average Section CcwnpacBon: 92.1 %

General Notes:

1) Mixes Ere listed chrcnoiogicaay si order of oompietion date (i.e., oonslruc«oji begwi with E2 and ended with El).
2) Sedions are referraioed tjy quadrant and sequence number, where *E2" refers to sectian 2 of the east quackard.
3) "duai " git type kidK^es tfiat the Sower and upper Bfls were oonrinjcted with the sane expetsnonlal nsx.
4) The total lh«*ness of ̂  experimenia) sections is 4 Indies by design, with the exception of SB, SB. SIO. S11.

^ ARZ, TRZ. and BRZ r^r lo grai&tians intendad to pa^ ̂love, through, and below Uie resthded zone.
6) SMA and OGFC refer lo stone maliix a^halt and opervgracied friction asursa, respectKreiy.
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Section W7

Laltoraforv Dlarv Consfnirrtion Diarw

General DescriDtion ot fcfix and Materials Relevant Concfitlons for Construction

Design Mettiod: SMA CocT^letion Date: Wednesday, June 21,2000
Cwnpactive Effort 50 b!ou« 24 l-ltHr Higtt Tefup^ature (F): 91

Binder Performance Grade: 76-22 24 l-tour Low Temperature (F): 72

MorfifierType: SBR 24 Hour Raffi^ (In): 0.00

Agyegate Type: Limestone Lift Type: dual

Grad^kmType: SMA Design Tf^ness of Test Mix (h): 4.0

Ava Lab Prooerties of Plant Produced Ml* Rant Conifkiuratkxi and Plac»ment Details

Seve Size: % Passino: Comoonent % Setttno:

1" 100 Liquid Binder SetSng 6-1%

3/4' 100 Umestone 7 82.0%

1/2" 96 Limestone ModBied8910 11.0%

3/8- 69 Stablizer Fiber 0.4%

No.4 22 Flier Fly Ash 7.0% 1
Na8 17 i

Na16 14
I

No. 30 12

No. 50 12 Approximate Length (ft): 207 1
NalOO 12

Surveyed Thitikness of Section (in): 4.2 1
No. 200 10.9

Std Dev of Section TWckness (in): 0.1

Asphalt Binder Content 5.9% Type of Tack Coat UBized: CQS-lh

Compacted PiB BuBt Grawty; 2.378 Target Tack AppEcation F^te: 0.03 gal / sy

Theoretic^ Maximum Gravl^ 2.480 Avg Mat Temperatore B^nd Paver (F): 323

Corr^uted Air Voids: 4.1% Average Section Compacfion: 93.5% !

Qenerd Notes:

1) Mixes are listed chrDnologic^ in order of compietkin date (i.e.. corsttudlion tiegan with E2 aixt ended with El).
2) Sedions are referenced by quadrant end sequence numtnr, where *£2' refers to aectkin 2 of the east i^ackartL
3) hdud * Sfl type irtdir^es that ttre lower and upper fifls were condnjcted with lite same expertmenlai ndx.
4) The total Ihicluiess of ̂  experitttenid secBons is 4 inches by design, with the exception of SB, SB. S10. S11.
5) ARZ, TRZ, and BR2 refer lo gractalions intended to pass above, through, and below Itie reshided zone.

6) SMA and OGFC refer lo sicrte matrfat a^haSt and opervpaded friction course, respectively.
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Section WB

Laboratory Dlarv

General Descripfon of and Matsrials

De^n Method: gii/W

CompacHvfi Effort 50 bkw®

Hnder Perfofmanca Grade: 76-22

Mocffe-Type: SBR

Aggregate Type; Sandstone

Gradation T;^: SMA

Avg Lab Prcmerties of Plant Produced Mix

Sieve Size: % PassirtQ:

1" 100
3/4" 100

1/2" 99

3/8" 80

fto.4 33

No . 8 25

Na 16 22

No. 30 20

Pto. 50 18

NalOO 15

No. 200 12.9

Asph^ Binder Content 7 5%

Contacted PiB BuB< Grawty: 2212

Theoretical Maxjmiim Gravity: 2.355
Conpufed Air Voids: 3.5%

Construction Diary

Relevant Cofwfrtions far Construction

CcxT^jietian Date: Wednesday, June 21,2000
24 Hoih- Temperature (F); 91

24 Hour Low Temperature (F); 72

24 How RahfafI (in): O.OO

Lift Type; t^ial

Design Tt^nass of Test Mi* (in); 4.0

Plant Gontkiuratk»i and Placemenf Details

Cwrmonent; % Settino:

liquid Binder Setfing 7.0%

Limestone 7 30.0%

9ag 78 34.0%

Sand Stone 8 19.0%

StabBizer Ftber 0.4%

Fffler Fly Ash ao%

Sand Stone Sand 9.0%

ApprcMdmate Length (ft): ,| 97

Surveyed Thidoiess of Secfion (in): 4.0

Std Dev of Section Thickness (in); 0.1

Type of Tack Coat UtJized: CQS-1h

Target Tack AppBcation Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F): 322

Average Section CwnpacBon: 94 5%

Generti Notes:

1) Mixes ate listed chrorHilogicaBy in order of oompfetion dete (i.e., constnucSlon began with E2 and ended with El).
2) Sections are referKioed ly quadrant and seqi»nca number, Where *£2" refers to section 2 of tt»o east quaWent
3) n Bft type hdic^es that the lower and uRjar Hts were cooslnjcted wBh the same expertawnlat irax.
4) The total Ihielmess of expetimenlal seoBorw is 4 Inches by design, with the exception of S8, S9, SIO, S11.
5) ARZ, TRZ, and BRZ refer to gratfetions intended to pass ̂ mve, Siroogh, arrf faetow the restrWed 2one.
6) SMA and OGFC refer to stone matrix a^hail and open-graded friction cwjrse, respectively.
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j
Section W9

1  Laboratorv Diarv Constniirtion Diarv

1

j  Generai Descritrtion of A®* and Materials Relevant Conditiorts for Constoicfion

i  De^n Method: Superpave CocT^letkjn Date: Ttuireday, June 22.2000

CtOTipactive Effort: 100 gyrations 24 Hour Hi^ Temperature (F); 92

Knder Pertbnnance &3de: 67-22 24 Hour lujw Terr^rature (F): 75 '

ModSfia"Type: NA 24 Hoor Ramfaii (in): 0.00

Aggregate Type: Qlz gravel lift Type: (kial |
Gradation Type: BRZ Desl^ Ttwdtness of Test Mix (in); 4.0 i

Ava Lab Prooerties of Plant Produced Mix Rant Conrxniralton and Placem^ Details {

Seve Size: % Passno: Comoonent % Settina: i

1  r 100 Liquid Binder Setting 5.1%

3/4" 100 Grav^ 1/2" Crushed Gravel 74.0% j
i  1/2" 96 Gravel 3/8" Crustted Gravei 10.0%

!  3/8- 80 Limestone Mot£fiBd8810 16.0% !

1  No. 4 51

1  NaS 34
j

No. 16 22 i
1

No. 30 16 !

1  No. SO 12 Approximate l.engrth (ft): 203 '
I  Na 100 9 Surveyed ThicSoiess of Sectton (In): 4.0
1  No. 200 6.7

Std Dev of Section Thickness (in); 0.1

Asph^ Binder Ck>ntent 5.0% Type of Tack Coat Utaized: CQS-1h

Conqiacted PiS Bulk Gratrity: 2.380 Target Tack AppBcalion F^te: 0.03 gal / sy

Theoristic^ Maximum Gravity: 2.465 Avg Mat Tempera^re B^rd Paver (F): 310

Computed Air Voids: 3.4% Average Section C«npacBon: 93.6%

Genera Notes:

1) Mixes sre listed ctironologicaay m order of oompietjon date (i.e.. conslrutdjon tjegan witti E2 and ended with El).
2) Sedioos are refensnoed try qiadrant and sequence numlser, wtiere *E2" refers to section 2 of the east tpjadrara.
3) 'du^ " Sfl type Sidici^es that ttie tower and upper ifls were coodrected witti the same experirnent^ mix.
4) The total IhidinaEs of ̂  expeiimenl^ sections is 4 inches by design, with the exception of SB, SO. SIO. S11.

^ ARZ, TRZ, end BRZ refer to gratMons intended to pass Smve, through, and betow tlie restricted zone.

6) SNA and OGFC refer to strme m^rix a^halt and open-graded friii&in course, respectively. !
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Section W10

Laborafnrv Diarv Construction Dlarv

General DescriDlion of and Materials Relevant Conditions for Construction

De^n Method: Si^iwpave Con^ietnn Date: Friday, June 23,2(XX)
CcMTipacfive Effort 100 gyrations 24 Hotff Tempwature ̂ ); 98

Binder Performance &ade: 76-22 24 Hour Low Temperature (F): 78

MocfifiwType; SBR 24 Hour Rairffafl (in): 0.00

Aggregate Type: Qtz gravel Lift Type: (ffia!
Grattefkin T^: BRZ Desi^ TTiickness of Test Mix (in); 4.0

Ava Lab Prooerties of Plant Produced Mix Plant ConftouratiDn and Piacemait Details

Seve Size: % Passino: Con^nent % Setfinq:

1" 100 Liquid Binder Setting 4.9%
3/4- 100 Gravel 1/2-Crushed Gravel 74.0%

1/2- 96 Grav^ 3/8-Crushed Gravel 10.0%

3/8- 81 limestone MocBiedSSIO 16.0%

Na.4 51

Mas 33

No. 16 22

No . 30 16

No. 50

No-100

No. 200

12 Approximate Length (ff): ^ q2
9

6.5
Surveyed Thidcness of Section (In); 3.9 '

Std Dev of Section TKckness (in): 0.1

Asphalt Binder (ilontent 5.0% Type of Tack Coat Utaized: CQS-1h

CoiT^>acted PiB BuBt Grawty: 2.361 Target Tack AppBcatkm Rate; 0.03 gal / sy

Theoretica! Maximum Gravity; 2.460 Avg M^ Temperature B^nd Paver (F): 326

Confuted Air Voids; 4.0% Average Section CkMopaction: 93.3%

General Notes:

1) MIxbs am listed chronoic^icaay ti order of completion dele (i.e., construcSon hegwi with E2 and ended with El).
2) Seeswis are reterwioed by qiadrait and sequence numljer. where *£2" refers to section 2 of the east tjuadrard.
3) * ifl type ndic^es that the lower and upper ffts were constructed w3h the same experanenl^ n^.
4) The totai Ihrdtness of aS experiments secSorw; is 4 indies by design, with the exception of S8, SO. SIO. S11.
5) AR2!, TRZ. and BF?Z r^t lo gradations intended to pass airove, thmugh, and below the restricted zone.
6) SMA and OGFC refer to stone matrix a^haSt and open-gtarted fricfion course, respectively.
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Section 81 {Lower Layer)

Labrrratorv Diarv ConstrurttitHi Diarv 1

General DescriDlion of hfix and Materials Relevant Conditiofts for Construction 1

De^n Method: Sitp^pave Corr^ielion Date: Timsday, June 22,2000

Compacbve Effort 100 gyrations 24 Hour High Temperature (F): 92

Binder Peffomnance Grade: 76-22 24 Hour Low Temperature (F): 75

MotfifeType: BBS 24HourRainfatlpn): O.OO

Aggregate Type: Granite Lift Type: lower

Gract£dion Type: BRZ Design ThicltnesiS of Test IWix (in); Z5

Ava Lab Prooerties of Plant Pnoducied Mix Plam ConfiQuration and PtacemKit Detaite i

Sieve Size: % Passho: CofTTOonent % Settina: i

1" 100 Liquid Binder Setting 4.7%

3/4" 97 . GrOTte 6M 52.0% i
1/2" 66 Granite 789 20.0%

3/8" 48 Granite Manufactured Sand 10.0% !

fto. 4 32 Granite RegtdarScreertngs 18.0%

Ito.8 24 1

No. 16 20
1

No. 30. 16 !
No. 50 11 Apprcwimate Lwigth {ft): 200
Na 100 7 Surveyed ThicSaiess of SecBon (in); NA
No. 200 4.1 1

Std Dev of Section Thidtness (in): NA 1

Aeph^ Binder Content 5.0% T^ of Tack Coat UtSized: CQS-lh

Contacted BuBt Gratrity: 2.408 Target Tack AppBcation Rate: 0.03 gat / sy |

Theoretica! Maximum Gravity; 2.4B4 Avg Mat Temperature BdBnd Paver (F): 329 !

Confuted Air Voids; 3.1% Average Section Ccwnpacfion: 93.7% '

General Notes:

1) Mixes MB listed chmnologlc^ in crder of oomptetion date (i.e.. constructticxi began with E2 and ended with El).
2} Sedtiocis are referemced by qiiadrant and seqt^nce number, wtiere *E2" refers to sectiDn 2 oT the east quad^rtL

3) hdu^ ' Sfl type tndtc^es that the tower and upper Bfls were constructed with the same expersnenl^ n^.

4) Ttre total Ittidtness o< aS expetimehlal secfiorts is 4 inches by design, with the exception of S8, SP. S10, St 1.

ARZ, TFtZ, and BRZ r^r lo gradations intended to pass Srove, ttiroogh, and betow the reslricSBd lone.

6) SMA arrd OGFC refer to stnne m^rix asphalt and open-graded fricbon course, respectivrely.
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Section 81 tUooer Layer)

Laboratorv Dlarv

General Desalptmn erf Mix and Mateiials

Design Method:

Compactive Effort

Knder Peffomance C^ade:

MotfifiwType:

Aggregate Type:

Gradation Type:

Sup^pave

100 gyratkirts

76-22

SBS

Granite

BRZ

ftuf[ I ah Priyteties of Plartt Produced Mix

Seve Size: % Passing:

r  100

3/4" 100

1/2" 95"

3/8" 86

lto.4 54

NaS 36

Na16 28

No. 30 21

No. 50 15

NalQO 9

No. 200 5.5

Asptiaft BirKtar Content 50%

Compacted Pill BuB( Gra\nty: 2.378

TTieoretic^ Manmum Gravity: 2.452
Corr^Lited Ar Voids: 3.0%

ConstfiicBon Dlarv

Relevant Corwfrtions for Constniction

Crarpl^n Date: Monday. Jim 26.2000

24 Hour Higfi Temperature ̂ ): 92

24 Hour Low Terrqrerature (F): 75

24HourRaWaB{in): 0.00

lift T^: i^er

Desi^ TWckness of Test Mix (in): 4.0

Rant Conlkiuration and Placemerrt Details

Component % Setfino:

Liquid Binder Setfing 5.2%

Grairte 8M 10.0%

Granite 780 53.0%

Granite Manufactured Sand 12.0%

Granite RegtiarSffeertngs 25.0%

Approximate Lengtti {ft): 200

Surveyed Ttiidiness of Section (in): 3.9

Std Dev of Sect'on Tfucfcness (in): 0.0

Type of Tack Coat Utaized: CQS-lfi

Target Tack AppBcaticm Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (f^: 335

Average Section Compaction: 94.8%

General Notes:

1) Mixes are listed chronologicaBy In order or oompHstion date (i.e.. construction tiegan with E2 and ended with El).

2) Sections are reler^iced quadrant and sequence numt>er, vitiere *E2* refers to section 2 of the east r^adrarC

3) "dij^ * Sfl type ndtc^es ttiat the tower end upper Cfis were coasinjded with the same experanenla! irex.

4) Ttie total thicknass of ̂  oxperlitkenlal sections is 4 Inches l>y design, with the exception of S8, S9, SIO. S11.

5} ARZ. TRZ. and BRZ refer to ̂ r^tions intended to pass Mxwe, tttrcugh, and beiow Itie testrided zone.

6} SMA and OGFC refer to siona matrix asph^ and cpervgraded fridkm Course, respectively.
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Section 82 {Lower Layer)

Laboratory Diarv

General DesaiPtlon of Rfct and Materials

De^n Mettiod:

Compactive Effort

Bnder PerformarK^e Grade:

MocfifierType;

Si4}^ave

100 gyrations

76-22

SBS

Gravel

Gradation T;^: BRZ

Avg Lab Properties of Plant Produced Mix

Seve Size: % Pass^:

r  100

3/4' 100

1/2" 86

3/8" 69

No. 4 46

Na8 30

No. 16 23

lto.30 19

rto.50 11

NalQO 7

No. 200 5.5

Binder Content 4.9%

Corr^iacted PiH BuB( Gravity: 2282

Theoretical Maximjin Gravity; 2.388
Confuted Air Voids; 4.4%

Construction Dlarv

Relevant Corxfitiorts for Construction

Conqjietkin Date; TtuBsday, June 22,2000

24 l-fcHK' High Tempwatoie (F): 92

24 Hour Low Temperature (F): 75

24 Hour Ra^ (in)-
lift Type: lower

Design Ttiicfcness of Test Mix (in); Z5

Plant Confitniralion and Placematt Details

CoTTKionent: % Settino:

Liquid Binder Setting 4.9%

Gravel 3/4" Crushed Gravel 38.0%

Grav^ 3/8" Crushed Gravel 43.0%

Limestone MotfiiedSaiO 8.0%

Grav^ Coarse Sand 10.0%

Anfistrip Hydrated Lime 1.0%

/^proximate Lwtgtti (ft): 200

Surveyed Ttiidoiess of Secfion (in); NA

Std Dev of Section TKckness (in): NA

Type of T«k Coat Utaized: CQS-lh

Target Tack Appficaticm Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F); 229

Average Section Cwtipacfion: 93.0%

General Notes;

1) Mixes are listed dircnologlcaay order cr oompletion date (i.e.. cerelnudion began with E2 and ended with El).

2) SedtiiOTS are ralarericed by quadrant and sequence number, Where *£2' refers to section 2 oT ttie east quedrar^

3) ' sn type hdic^es that the tower and upper Sfts were cm^njcted the same expersnenlal mix.

4) The total IhiduiBSS of d experinvenl^ secfkitrs is 4 Inches by design, with the exception of SB, SB. S10, S11.

5) ARZ, TRZ and BRZ r^r to gradations intended to pass ̂rave, dirough, and betow Itre rasbibled zone.

Q SMA arkd OGFC refer to stone m^iix esph^ and open-graded fricbon couree, respecbvely.
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Section S2 (Upper L^ver)

Laboratorv Diarw Cnnstniction Diarv

General DescriDiion of KGx and Matettais Relevant Conditions for Construction

Design Mettiod: Superpave Corrqiletion Date: Tuesday, June 27,2000
Cofnpactive Effort: 100 gyrafktrts 24 Hour Higli Temperature (F): 92

Kndef Pefformance Gfade: 76-22 24 Hour Ijow Terr^rature (F): 75

MocfifiefType: SBS 24 Hoih- RaoifaB (in); 0.00

Aggregate Type: Gravel lift Type: upper
Grad^ion T)^>e: BRZ Desi^ Tfiicknass of Test IWlx (in); 4.0

Ava Lab Prooerties of Plant Produoed Mix Rant ConfKKiration and Placemmt Details

Sieve Size: % Pass^; Component: % Setflnq:

1-" 100 Liquid Binder Selfing 6.3%

3/4' 100 Gravel 1/2" Cnistied Gravel 15.0%

1/2- 100 Gravel 3/8- Crushed Gravel 72.0%

3/B- 96 Aoalkne Agricuttural lime 5.0%

No.4 67 Gravel Co»se Sand 7.0%

Na8 41 Anfistrip Hydrated Lime 1.0%

No. 16 29

rto. 30 22

No. 50

No. 100

No.200

15 Approximate Length (ft): 200
10

8.4
Surveyed Thidoiess of Section (in): 3.9

Std Dav of Section Tfrickness (in): 0.0

Aspb^ Binder (Jontent 6.0% Type of Tack Cort Ulflizad: CQS-1 h

Compacted PiB BuBt Gravity: 2.233 Target Tack AppBcaBon Rate; 0.03 gal / sy

Theoretic^ Maximum Gravity: 2.342 Avg Mat Temperature BeWnd Paver (F): 325

Corr^uted Voids; 4.7% Average Section CJrwnpactton: 93.8%

General Notes:

1) Mixes ate listed chronniogicaBy in order of compSetion date (i.e.. onnslrudion Ijegan with E2 and ended with El).
2) SeditHis are teferenoed by quadrant and sequence numl>er, where *£2" refers to section 2 of the east quadrat^
3) hduai" Eft type sidicales Itiat ttie Eower and u(^r fifts ware con^nicted witti the same experTOenlai mix.
4) The total IhioSmeBs of al experimenlai secfians is 4 inches by design, with the exception of S8, SB. S10. S11.

5) ARZ. TRZ. and BRZ r^f lo gradaticxis intended to pass edxive, throtigh, arvl beiow tfre restrided zone.
6} SMA ar>d OGFC refef to strsne rn^iix a^ha^ and open-gtacfed fritrhon course, respectively.
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Section S3 {Lower Layer)

Laboratory Diary

General [>e8criDtk3n of Rifa: and Materials

De^n Method:

CcmtpacSve Effort

Binder Perfomiance

MocfiliwType;

Sup^pave

100 gyrafions

76-22

SBS

Limestone

GradatiooT^; BRZ

Au9 I ah Prryerties of Plant Produced fvIlK

Sieve Size: % Pass^:

I"

3/4'

1/2"

3/8"

No. 4

Na8

No. 16

No. 30

fto.50

Na100

rto.200

Asphalt Binder Content

Corr^iacted Pill BuS( Grawty:

Theoretic^ f^axfrnum Gravity:

Corrputed Air Voids;

1Q0

97

86

80

47

27

20

16

12

9

7.3

4.2%

2.461

2.559

3.8%

ConstnietitMi Dlarv

Relevant Conditiorrs for Construcfion

Corr^ielkin Date: Monday, June 26.2000

24 Hoitf High Temperature (F): 92

24 Hour Low Terr^rature (F): 75

24 Hour Ramfafl (in): 0.00

lift Type; lower

Desi^ Thicknass of Test Mix (in): 2.5

Plant Confiqufalion and Placement Details

Comoonent % Setfing:

Liquid Binder Setting

Limestone 67

Limestone

Limestone

Gravel

Antisthp

Modied8910

89

Coarse Sand

Hydrated Lime

4.4%

26.0%

28.0%

40.0%

5.0%

1.0%

Approximate Lerrgth (ft): 20I

Sun/eyed Thickness of Section (in); NA

Std Dev of Section Tfiickness (in): NA

Type of Tack Coat Utaized: CQS-lh

Target Tack AppBcalkMi Rate: 0.03 gal/sy

Avg Mat Temperature B^nd Paver (F): 332

Average Sectkm Compaction: 92.8%

Gener^ Notes;

1) Mixes are listed chrcndDgically ̂  order of oompletion date (i.e.. coretiudioi t)egen with E2 and ended with El).

2} Sedions are refersnced tiy quadrant and sequence number, where *E2' retdrs to section 2 of ttie ̂ at quadrartl

3) Mua!' Eft type indic^es tiHt the lower and upper Efts were constnided with tfie aame experhtenlai nsx.

4) The total Ihioiuiess of ̂  experimental sections is 4 inclies by design, with the exception of S8, S9. S10. S11.

5) ARZ, Tl^ and BRZ r^r to ̂ tbtims intended to pass above, thmtrgh, and betow the lestrkded zone.
6) SMA and OGFC rsfet to slotie matiix a^haft and opervgtaded fritdion courae, respectively.
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1

Soctlon S3 (UpDor Layer)

Laborafnrv Diarw Gnnsfriurtinn Diarv 1

General DescriDlkin of Mix and Materials Relevant Corxfrtiorvs for Construction i

Desgn Mettiod: Sr^t^pave Cc^lelioni Date: Thursday, Jtdy 06,2000 |
Compactive Effort 100 gyrations 24 l-tot*' Higfi Ten?>erature (F): 98 1
Binder Pedbrmance Grade: 76-22 24 H«jr VoM Terr4>erahire (F): 78 |
MotfifierType: BBS 24 Hour Rafftfafl (ir>): 0.00 !

Aggregate Type; Lms/gravd Lift Type: i^jper 1
Grad^ionT;^: BRZ Design Thfclcness of Test Mix (in); 4.0 |

Ava Lab Prooerties of Plant Produced Mix Plant Contkuration and Placement Details |
Sieve Size;

1
% PassdKi: Component %Settina: i

i  r 10O Liquid Binder Setflng 5.9%
3/4- 10O Gravel 3/8" Crustted Gravel 47.0%

1/2" 100 Limestone Ma<fified891Q 34.0%

3/8" 100 Limestone 89 14.0%

No.4 70 Gravel Coafse Safto 4.0% ;
Mas 43 Mifistop Hydrated Lime 1.0% j
No. 16 29

rto.30 21

No. 50 15 Approximate Lengtti (ft): 20I n
No. 100 11 Surveyed Thidmess of SecBon (in): 4.0 '
No. 200 8.9 J

Std Dev of Section Tttickness (in): 0.1 ;

Aspbalt Binder Content n  5.6% Type of Tack Coat Utaized: CQS-1h

Corrpacted PiH BuSr Gravity: 2.329 Target Tack AppBcalion Rate: 0.03 gal/sy !
1

Tbeoret'cal Maximuin Gravi^ 2.414
t

Avg Mat Temperature B^nd Paver (F): 316 i

Computed Mr Voids: 3.5% Average Sedtiwi CtMnpaction: 92.7% i

Genera Notes;
1

1) Mixes MB listed chrDnologlcaHy in order of completion date (i.e.. construcSion Ijegan with E2 end ended wltti El).
2) SeeSons are referenced by quadrant and sequence number, Vitiera "£2" refers to section 2 of the r^adrar^

3) 'dual * Eft type ktdicMes that the fowar and upper ifts were ccnslnjded w^h the same experimenlal rm. |
4) The total Ihiciiness of as axperlmenlal secbor% is 4 Inches by design, with the exception of SB, SB. S10. S11. !
^ ARZ, TRZ. and BRZ refer to gradations intended to pass Sxive, throt^h, and betoiv the leslrtcted zone. i

6) SMA and OGFC refer to stme matrix and open-graded friction course, respecfiirely.

I

i
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Soctlon S4 ILower L^yer)

LabOTatorv Diary

General Descripfain erf Mix and Materials

□e^n Method: S(^>erpave
C«Tipactive Effort 100 gyrations
Snder P^fbrmance C^ade; 76-22

MocSferType; SBS
^ Aggregate Type; Lms/RAP

Grad^km Type: ARZ

Avg Lab Properties of Platff Produced Mix

Seve Size: ^ PassffKa:

1"

^4"
MT

3/8"

No. 4

NaS

Na16

No. 30

No. 50

NalOO

No. 200

Asph^ BirKler Content

Corrqiaoted Pit! BuB( Cavity:

Theoretic^ Maidtnum Gravity:
CoiT4)Lited AirVoirte:

100
99

88

69

48

38

30

24

15

9

6.5

4.1%

2.466

2.567

3.9%

ConstfueBoh Diary

Relevant CorKfitlons for Constiiction

CoiT^letion Date: Wednesday, .My 05,2000
24 Hoi.h' Tempeature ?F): 96
24 Hour Ijow Ten^r^re (F): 71
24 Hour Rak^ (In): 0.00
lift Type: lower
Design Ttuclcness of Test Mix (h): 2.5

Plant ConfKagatkm and Placement [)etails

C(MTH>onent % Setfino:

Uquid Binder Setfing 4.3%
Umestone 6 30.0%

Umestone 78 25.0%

Sand Maxifectured 20.0%
Sand Nature 15.0%

RecvtJe RAP 10.0%

Approximate l..a^ (ft): i gg
Sun/eyed thickness of SedSon (in): NA

Std Dev of Section TNckness (in): NA

Type of Tack Coat Utiized: CQS-lh
Target Tack Applicatiwt Rate: 0.03 gal / sy

Avg Temperaftire BMnd Paver (F): 322

Average Sectkm Compaction: 93.6%

Generd Notes:

1] Mixes Evs listed ctironoiogica^ order of completion date (i.e.. consirudlion beg^ with E2 and ended with Et).
2} Sedions are retersnced by quadrant artd sequence numioer, where "EZ" refers tc sediDrt 2 ct the quackanl
3) "Vju^ * Kit type indK^es that the lower and upper Sfts were constnjcted w8ti the Sc^ experanenl^ nkx.
4) Tlie total lliicitnBEs of ^ experiments sections is 4 Inches by design, with the exception of SB, SO. S10,811.
£} ARZ. TRZ and BRZ refer to ^d^ione intended to pass drove, Sircugh. and below the restrided zone.
6) SMA and OGFC refer to stone mdrix a^hatt and operi-^ded fricSon course, respetdively.
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Soctlon S4 (UixKr Layer)

Binder Content

Con^iar^ed PiS Bulk Gra\^y:

Theoretic^ Maximum Gravity:

Confuted Air Voids:

5.3%

2.394

2.449

Z2%

Type of Tack Coat Utaized: CQS-lli

Targe) Tack AppBcatkm Rate: 0.03 gal t sy

Avg Temperature B^nd Paver (F): 322

Average Section CwnpacBon: 94.3%

LabcK'aforv Diarv Constrii^ion Diarv

General DescriDtion of kHx and Mateiials Relevant Concgtiorts for Construcfion

Ce^n Method: Superpave Corr^rletion Date: Thursday, -My 06,2000
Compacdve Effort lOOgyraiions 24 Hoih' High TeffiperaturB (F): 98

Snder P^formance (katis: 76-22 24 Hour Low Tefr^jerature (F): 78

^tocfifie^Type: SBS 24 Hour Rairrfafi (in); 0.00

Aggregate Type: Limestone Lift Type: i^er

Grstatkm T^>e: ARZ Desipi TfBckness of Test Mix (in); 4.0

Ava Lab Prooerties of Plant Pmduoed Mix Plant Conftouration and Placement Details

3eve Size: % Passmo; Comoonent % Settino:

1" 100 Liquid Binder Setting 5.3%

3/4" 100 Limestone KTstHard) 15.0%

1/2- 98 Limestone ID'S (Soft) 10.0%

3/8- 88 Limestone 5/8 D Rock 45.0%

N0.4 63 Sand M^ilactured 15.0%

Na8 46 Said Nature 15.0%

No. 16 33

fto.30 23

rto.50 13 Approximate Length (ft): 198 1
No. 100 9 Surveyed Thidoiess of Section (in); 4.0 1
No. 200 7.8 i

Std Dev of Section Thickness (in): 0.1 !

General Notes:

1) Mixes ̂  listed ctironoiogicaBy in order of oomptetiqn dale (i.e., construction began with E2 at>d ended with El).
2) Sections are teferaioed try quadrant and sequence number, where "E2" refers to section 2 of t!»e east quadrerd.

3) 'dual * Bfl type hdic^es that the tower and upper ifts were constructed the seme experimental nax.
4) The total Ihrckness of ̂  experiments secfiots is 4 inohes by design, with the exception of S&, S9. S10. 811.

5} ARZ. TRZ. end BRZ refer lo gradations intended to pass ̂>ove, through, and below (he rastrided 20ns.

6) SMA and OGEC refer to stone m^rix a^hait and open-graded friction course, respecthrely.
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Section S5 (Lower Laver)

Laboratorv DIarw Construction DIarw ;

General DescriDfion erf Mix and Matariais Relevant Conditions for Construction i

De^n Mettiod: Sup^pave CofT^letion Date: Wednesday, July 05,2000 i
Compactive Effort 100 gyrations 24 l-tour Temperature (F>: 96 :

Knder PedbrmarKte Grade: 76-22 24 Hour Ijow Temperature (F): 76 1
KtotfifierType: SBS 24 Hour RaWaB (in); 0.00

Ag^egateType: Lms/GraveHRAP lift Type; tower

Gradation T^: BRZ Design TWdkness of Test Mix (in); 2.5 1
1

Ava Ldb Prejoerties of Plant Produced Mix Plant Confiauration and Placement Details

Sieve Size: % Passino; Comoonent % Settino: '

1- 10O liquid Binder Setting 4.6%

3/4" » Gravd 10 14.0% 1
1/2" 83 Grav^ 57 33.0%

3/8" 73 Gravel 7 26.0%

No. 4 53 . Sand Maxj^ured 15.0% i
Na8 36 Recvde RAP 12.0% '
No. 16 27 1

1

No. 30 21 ,

No. 50

No. 100

No.200

15 Approxim^ Lengttt (ft): 203
12

8.7
Surveyed TTiickness of Section (in):

Std Dev of Section Tfrfckness (in):

m

NA '
Asptialt Binder eContent 4.0% Type of Tack Coat Utaized: CQS-lh

Conpai^ted PiH BuBt 2.369 Target Tack AppBcation Rate: 0.03 gal / sy ;

Theoretic^ Maximum Gravity: 2.446 Avg Mat Tempera^re B^nd Paver (F): 331 I

Computed Air Voids: 3.1% Average Section Compaction: , 91.5% !

Genera Notes;

1) Mixes are listed ciirnfWiogicaBy &i csrder of oompleljon date (i.e., construction l»gan with E2 and ended with El).
2) Sections are referaiced by quadrant and sequence numtjer, where *£2" nsfera to section 2 of the east quadrant
3) "du^ n Sfl type BKlK^es ttst ttie lower and upper ifls were coostiucted wSh the same experimenl^ irax.
4) The total thiduieEs of aS experiments sccHons is 4 inches t>y design, with the exception of SB, S9. SIO, S11.

5) ARZ, TRZ. atxi BF?Z r^r to ̂ dalions intended to fass ̂>ove, through, arxf below Itie restrkded 2one.
6) SMA and OGFC refer to stone matrix aeph^ and open-graded friction course, respectively.
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Section 85 (Un^r Layer)

Laboratorv Diarw Constnictit>n Diarv

Genera DesaiDiian ot hSx and Materials Relevant Contfltions for Construction

Design Method: Supwpave Con^letion Data; Friday, Juiy 07,2000
Compactive Effort 100 gyrations 24 Hoitf Temperature (F); 100

Binder Perfbrmance Grade; 76-22 24 HcMJr Low Temperature (F): 79

MocfifierType: SBS 24 Hour (I't)- 0.00

Ag^egate Type: Gravel LiftType: u{^r

Gradation T^: TRZ Desi^ TTvckness of Test Mix (n): 4.0

Ava Lab Prooerties of Plant Produced Mix Rant Conflouration and Placemmt Details

Sieve Size; % Passho: Comoonent % Settino:
'

1" 100 Uquld Binder SetBng
n

5.5%

3/4- 10O Grav^ 10 21.0%

1/2- 95 Gravel 5/8 D Rock 60.0% !

3/8- 82 Sand Nature 19.0%

No.4 61 1

Na8 45
1

No. 16 33

No. 30 22
1

No. 50 10 Approximate Length (ft): 203 ;
Na 100 7

Surveyed Thldoiess of Section (in): 4.1
No. 200 5.0

Std Dev of Sedlon TWckness (in): 0.1

Asphalt Binder Content 5.6% Type of Tack Coat UtBized: CQS-lh 1

Corr^jacted PiB BuBr Grainy: 2.332 Target Tack AppBcation Rate: 0.03 gal / sy

Theoretical Maximum Gravity; 2.413 Avg Mat Temperature B^nd Paver (F); 323

Computed Air Voids: 3.4% Average Section Compacfon: 94.9%

Generid Notes;

1) Mixes M listed ctirooologlcaay m order of comptetion dale (i.e., corwtnxaiori t»gan with E2 arcd ended with El).
2) Sedlons are refersncad try quadrant and sequence numl»r, wfiere *£2" refers to section 2 of tiie Kisl quadrant
3) *du^ * Hi type ndicates that ttie lower and upper Cfls were consbucted with the same expervneniai n^.
4) The total Ihtckness of ̂  exporltrtenl^ seotroris is 4 incties t)y design, with the exoepfion of S6, S», 310. S11.

5) ARZ. TRZ. atxi BRZ r^r to gratiaiions intended to pass above, throt^h, and bafow the restricted zone.
^ SMA and OGFC refer to stone matrix a^hafit and operr-giaded friction course, respectively.
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Section 86

Laborafnrv Diarw ConstmctitMi Diarv

General DescriDfon of Mix and Materials Relevant Conditions for Construction i

De^n Method; Superpave Corr^letion Dale; Friday, July 07,2000
Compactive Effort 100 gyrations 24 l-toiH- High Temperature (F): 100 i
Binder Performance Oade: 67-22 24 Htxtr Low Temperature (F); 79 ;

1

MoefifierType; NA 24 Hour RainfaS (in); 0.00 i

Agyegate Type; Lms/RAP Lift Type; dual 1
GradaBoo T;^; ARZ Desi^ Thickness of Test Mix (in); 4.0 1

Ava Lab Prooerties of Plant Produoed fi^lx Rant Confknjratkm and Placement Details |

&'eve Size; % Pass'm; Comoonent % Settino: |
r 100 Liquid Binder Setting 6.6%

3/4" 100 Limestone C22 Screenkios 45.0% 1

1/2- 95 Limestone 78 20.0% !
3/8" 87 Limestone 9 20.0%

No. 4 74 Recvde RAP 15.0% I

Na8 53 i
No. 16 41 i
No. 30 33

No. 50 24 Approximate L^igtti (ft):
i

198 1
No. 100 12

Sunrayed Thickness of Section (in); 4.1
No. 200 5.9 1

Std Dev of Section Thickness (in); 0.1 j
Asphalt Binder Content 6.2% Type of Tack Coat Uiized: CQS-lh

Corrqratted Pi3 Bulk Gratnty; 2.250 Target Tack Appticatkm Rate: 0.03 gal / sy j
Theoretical Maximum Gravl^ 2.356 Avg Mat Temperature B^nd Paver (F); 332 !

Corr^uted Air Voids; 4.5% Average Sectkm CcHnpaction: 92.9% 1

General Notes:

1) Mixes are listed chrooulogicaBy si anSet of completion dale (i.e.. construdlon liegan with E2 and ended with El).
2) Sediofis are referenced try quadrant and sequence numtier. wtiere *£2" refers to section 2 of the east r^adrant
3) Mud * Sft type sidicates that the tower and upper Sfis were constructed with the same experimenlal riax.
4) The total H-BCtuiess of ̂  exporitnenid secSons is 4 Inches Cy design, with the exception of S8, SB. SIO. S11.
Q AR21. TRZ and BRZ r^r lo ̂ adatrans intended to pass shove, through, and betow the restrided Zone.

6) SWA and OGFG refer lo stone matrix a^h^ and opervgracfed friction course, respectively.
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!

Section 87

Laboratnrv Dlarv Construction Diarv

Genera] DescriDlton of Mx and Materials Relevant Conditions for Constecfion

De^n Mettiod: Supwpave
1

CoiT^l^n Date; Saturday, July 08,2000 ;

Compactive Effort 100 gyrations 24 Hour High Temperature (F); 100

Bnder Performance (^ade: 67-22 24 Hour Low Tefnperature (F); 79

MotfifierType: NA 24 Hoib' Rainfall (In); aoo

A^egateType: Lms/RAP Lift Type: di^

Gradalian T^; BRZ Design TNcknass of Test Mix (in); 4.0 !

Ava Lab Prooertles of Plant Praduoed Mix Rant ConftcRiratton and Piacem^ Details '

Seve Size; % Passffto; Corrmonent % Settino; 1

1" 100 Liquid Snder SetBng 6.9%

3/4" 100 Limestone C20 Screeninqs 16.0% '

1/2" 96 Limestone . 78 20.0%

3/8- 88 Limestone 9 51.0%

No. 4 71 Recvde RAP 13.0%

Na8 34 1

No. 16 25

fto. 30 20 ;

rto.50 16 ApprcMim^ Length (ft): 202 ;
NalOO 10 Surveyed Thiduiess of Section (in); 4.0
No. 200 6.2 ]

Std Dev of Section TWckness (in): 0.1 1

Asphalt Binder Content 6.6% Type of Tack Coat Utaized; CQS-lh

CoiT4»cted PiB BuBc Gravity; 2Z45 Target Tack AppBcatiwi Rate: 0.03 gal / sy j

Theoretical Maximum Gievi^ 2.321 Avg M^ Temperature BeWnd Paver (F); 313

Computed Air Voids: 3.3% Average Sectkm CwnpacBon; 93.2%

Gener^ Notas:

1) Mixes ̂  listed chronologicaBy m order of completion dete (i.e.. corsinuctiDn tiegan with E2 and ended with El).

2) Sedions are reteraiced try quadrant and sequence numtser, wtiera *£2' refers to section 2 of ttia ead quadrard.

3) "dud * Sft type hdicdes that Itie lower and upper Efts were condnjcted wtlh the same expersnental rrax.

4) Ttie total Itiiciuiess of dl expenmenlal secfiorra is 4 inches by design, with the exception of SB, S9. S10. S11.

5) ARZ, TRZ, and BRZ refer to ̂ datione intended to |>aee d)ove, thrtx^h, and befcw the restricted Zone.

6} SMA and OGFC refer to stone m^tix a^hailt and open-graded friction course, respecfivety.
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Section S8 tLower Layer)

LabOTatofv DIarv

General Dsscriptlon ot Rfoc and Materials

Design Method: Sup^ave

Compacfiwe Effort 100 gyraSans

Knder Perfomance Grade: 67-22

MocfifiwType:

Aggregate Type: Granite

Gradation T^; BRZ

Avg 1-ab Properties of Plant Produoed Mix

geve Size: % Passing:

1"

3/4"

1/2"

3/8"

No. 4

Na8

No. 16

ISto.30

No. 50

NalQO

No. 200

Asph^ Binder Content

Conpacted PiU BuBc Gra^ty:

Theoretic^ Manmum Gravity:

CompLited Air Voids:

100

100

87

70

39

26

18

14

12

10

7.1

3.7%

2.598

2.667

Z6%

Construction Dlarv

Relevant Corefrtions for Construction

Corrpletion Date: Friday, July 07,2000

24 Hoib- Temperature (F): 100

24 Hour Low Temperature (F): 79

24 Hour FtainfaU (in): 0.00

lift Tjpe: lower

Design Thickness of Test Mix (ki); ZO

Rant ConfttnjralkMi and Placerrt^ Detaib

CoiTg>onent % Setting:

Liquid Binder Setting 3.9%

Granite 67 3Z0%

Grarsie 78M 41.0%

Gr^e M^xjfactured Sand 21.0%

Granite ReguSar Screenings 5.0%

Anfisthp Hydrated Lime 1.0%

Apprffltimate Length (ft): 197

Surveyed Thidkness of Section (in): NA

Std Dev of Section Thickness (in): NA

Type of Tack Coat Utaized: CQS-lh

Target Tack AppBcation Rate; 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F): 331

Average Sectkm Crwnpaction: 93.8%

Genera Notes:

1) Mixes are listed chronolDglcaBy order of oompietion date (i.e.. construction tiegan with E2 end ended with El).

2} Sedlrxis ere referenced fcry quadrant and sequence ndrntrer. where "£2' refers to sectnn 2 of the east quadkanL

3) ' Sfl type Miches Itiat the tower and upper tfls were constnicted witti ti>B same experimental mix.

4) The total thickness of ̂  experimehl^ sechorvs is 4 Indies by design, with the exception of SB, S9. S10. S11.

5} ARZ. TRZ, and BRZ r^r to ̂ rfetions intended to pass above, thtough. end betow Itie restrided zone.

6) SMA end OGFC refer to stone matrix a^h^ and op^vgraded friction course, respectively.
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Soctlon S8 (Uppsr Layer)

Laboratory DIarv

General Descriplmn of Rfet and Materials

Superpave

100 gyraiiofB

76-22

SBS

Danite

BR2

De^n Mettiod:

CornpacQve Effort

Bnder Pefformance Grade;

htocfifeType:

Agyegate Type:

Grad^ktoT^;

Avg Properties of Plant Pfoduoed Mix

Seve Size:

1-

3/4'

1/2"

3/8-

No.4

No. 8

No. 16

rto.30

No. 50

NaiOO

No.200

Aspfialt Binder Content

Corrqjacted PiB Bulk Gravity:

TtieoFsticaf Maximum Gravity:

CofT^uted Air Voids:

100

100

100

93

58

38

25

19

15

12

7.8

4.2%

2.576

2.647

Z7%

Constfiiction Diary

Reievant Concfitions for Construction

CofT^l^n Date; Saturday, July QB, 2000

24 j-kHff Temp^ture (F): 103

24 Hour Low Temperature (F): 79

24 Hour Rak^ (in): 0.00

lift Type: Uf4>er

iOesi^ Tf^ness of Test Mix (in): 3.6

Rant Conftcuralion and Placement Details

Corrtoonent % Setfino:

Liquid Binder Setfing 4.2%

Grarate 78M 49.0%

Granite Maiufactured Sand 45.0%

Granite Regular Screenings 5.0%

Anfisfrip Hydrated Lime 1.0%

Approximate l-ertgfti (ft): igy

Surveyed Ttiickness of Section (in); 3.8

Std Dev of Section TWckness (in): 0-1

Type of Tack Coat Utaized: CQS-lfi

Target Tack Application Rate: 0.03 gaf / sy

Avg Temperature B^nd Paver (F): 322

Average Section Compaction: 91.8%

General Notes:

1) Mixes MB listed chranaioglcaSy in order of completion date (i.e.. construdloo iKgan with E2 and ended with El).

2} Sections are retarsncied tiy quadrant and sequence numt^er. wtiere *E2* refers to section 2 o! ttie east quadrard.

3) 'du^ * m type Miches that ttie lower and upper Stls were constructed witti the same experimenlal mix.
4) The total IhtdinBss of ̂  experirrrent^ secdons Is 4 irrches t>y design, with the exception of SB, SB. S10. S11.

^ ARZ, THZ. atid BRZ refer to ̂ dations intended to pass eflxwe, through, arxf below Itie lestrided zone.

6) SMA artd OGFC refer to stone matrix a^hedt and opervgtaded friction course, respecthrely.
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Section 89

Laboratory Diarv

General D^criplton erf ftfix and Materials

□e^n Method: Si4}erpave
Ct»Tipacfivfi Effort 100 gyraifore

Perfornnance Oade: 67-22
Mocfifi^Type: NA
Ag^egate Type: &anite
Grad^ianT^; BRZ

Avn I ah Pmnerties of Plant Produoed Mix

Seve Size: ^ Passbo:

r  100
a/A' 100

1/2* 93

3f8' 82

No. 4 53

Na8 36

No. 16 27

No. 30. 20
No. 50 14

Na100 9

No. 200 5.7

Asphalt Binder Content 4.7%
Corr^iacted PiB BuBs Gravity: 2.419

Theoretic^ Maximuin Gravl^ 2.510
CorT4)uted Air Voids: 3.6%

Constnietion Diarv

Relevant Conditiorts for Constmction

CofT4>letk]n Date: Monday, July 10.2000
24 Hour Hi^ Ternpwature (F): 101
24 Hour Low Temperature (F): 75
24 Hour RaMaB (in): 0.00
Lift Type: di^
Desi^ Tf^ness of Test Mix (in); 3.0

Plant Conrtouration and Placemwit Details

Component % Setting:

Liquid Binder SetBng 4.8%
Grartfte 67 15.0%

Granite 78M 47.0%

Granite Dry Scraenirtgs 20.0%
Granite Wasfted Screenings 18.0%

Approximate Length (ft): 2O6
Surveyed Thici<ness of Section (in): 3.0

Std Dev of Section Thickness (in): 0.1
Type of Tack Co^Utaized: CQS-lh
Target Tack Appfcatkm Rate: 0.03 gal / sy

Avg Mat Temperature B^nd Paver (F): 331

Average Section Ctxnpacfion: 93.4%

General Notes:

1] Mixes are listed chronological ki order orcompEstion dste (i.e.. cor^rudlon t>egan with E2 and ended with El).
2} Sedtions are reterraiced try quadrant and sequence number, M4iere *E2' reters to section 2 of the «ast quadkatVL
3) "du^ * Bft type indici^es that the tower and upper Efts were constnicted with Itte same expersnenlai mix.
4) The total IhickneEs of aS experintenlaj secttone is 4 Irrches by design, with the exoeptkrn of S8, SB. S10. 811.
5) ARZ. 7RZ, and BRZ n^r to grad^ions intended to pass ebave, thnough. and below lt>e restridad zone.
6) SNA and OGFC refer to stone mi^tix a^h^ and open-graded friotion course, respectrvety.
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Section 810

Laboratory Diarv

General Descriptkin erf Pufa and Mateiials

De^n Method;

Compactive Effort

Knder Performance Grade:

^to(fifi«■Type:

Supwpave
100 gyrations

€7-22

NA

Granite

Gradation T;^; ARZ

Avg Lab Properties of Plant Produoed Mix

Sieve Size: % Pass^:

r  100
3/4' 100

1/2" K

3/8" 88

No. 4 69

No. 8 52

r4o.16 38

No. 30 27

No. 50 19

fMalOO 11

No. 200 6.6

AsptiattBifKler Content: 52%
Corrpacted Pi9 BuBi GraMty: 2.407
ITieoiBtical lilanmum Gravity: 2.488
Computed Air Voids: 3.2%

Constnietton Dlarv

Relevant CorKfitiorts for Construction

Corr^jl^n Date: Tuesday, July 11,2000
24 i-kHH' Hl^ Temfwature (F): 98
24 Hour Low Terr^ratiMe (F): 78

24HourRatnfaaOn): 0.00
UtT^: di^
Desi^ Thicknass of Test Mix fci): 3.0

Rant ConfiouratkMi and Placement Details

Component % SelBno:

liquid Binder Setfing 5.3%
Grar^e 67 11.0%

Grar^e 78M 25.0%

Granite Dry Screenngs 32.0%
Granite Washed Screenings 320%

Apprcwimate Length {ft): 1 g§
Surveyed Thidoiess of Section (in): 3.1

Std Dev of Section Tftickness (in): 0.1

Type of Tack Co^ Utaized: CQS-lh
Target Tack AppBcation Rate: 0.03 gal / sy

Avg M^ Temperature Belvnd Paver (F): 300

Average Section Canpaction: 93.7%

Gener^ Notes;

1) Mixes ^ llstsd chronoic^ica^ m order of compistion date (i.e.. construc^on began wltti E2 and ended wltti El).
2) Sedions are raferraiced by qiadmnt and sequence number, Mbere *£2' refers to section 2 rif the east quadrard.
3) * Sfl type ndic^es that the fewer and upper ffls ware constructed wtlh the same expervnenlal nix.
4) The total thickness of ^ experiiranlal sections is 4 Inches by design, with the exception cf SB, SS, S10, S11.
5) ARZ, 7RZ. and BRZ telar to gradations intended to pass ^jove, thmugh, and be<(3W lt)e restrided Zone.
6} SMA and CXaFC refer to stnte m^tix ai^h^ and open-graiied friction course, respectively.
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Section S11 fLowar Layer)

L.abofatorv Dlarv Ctittstnirrtion Dlarv

General DescriDlton of and Materials Relevant Conrfitiorts for Constmctlon

De^n Metttcxj: Superpave Corr^irtion Date: Monday, July 10.2000

CtHTipactive Effort lOOgyraSons 24 Hotr Tempraatuie (F): 101

B'nder Performanca Grade: 67-22 24 Hour Low Terr^rahtre (F): 75

fctotfiftwType: NA 24 Hour RaMall (in): 0.00

Ag^egateType: GfanRe Lift Type: lower

Gnattetion T^: BRZ Design Tf^ness of Test Mix (in): 2.0

Ava Prooerties of Plant Praduoed Mix Plant Conliauratmn and Placem»tt Details

Seve Size: % Passffto: Comoonent % Seltino:

1- 100 Liquid Binder Setfing 3.9%

3/4" 100 Granite 67 37.0%

1/2" 86 Granite 78M 41.0%

3/B" 70 Granite M^xifactured Sand 16.0%

No. 4 38 Grar^e Regular Screenings 5.0%

No.8 26 AnGstrio Hydrated Lime 1-0%

No. 16 18

No. 30 14

No. 50 12 Approxim^ Lengtti (ft): 202

NalOO 10 Surveyed Tliidaiess of SecBon (in): NA
No. 200 7.2

Std Dev of Seclion TMckness (in): NA

Aspti^ Binder Content 3.6% Type of Tack Coat Utaized: cas-ih

Con^jacted nil BuBc Cavity: 2.600 Target Tack AppBcation F^e: 0.03 gal / sy j

Hieoretical Maximum Gravity: 2.662 Avg Mat Temperature B^nd Paver (F): 324

Computed Air Voids: Z3% Average Section Compaction: 94.6%

General Notes:

1) Mixes m listed ctironoiogica^ in order of oomptetion date (i.e.. construdlon began with E2 and ended with El).

2} Sections are referotced quadrant and sequence number, where 1E2' refers to section 2 of ttie east quadranl

3) tJud * m type ndicales that the tower and upper ids were constructed with lite same expersnenlal ndx.

4) Tlie total Ihicktwss of ̂  experimental secficns is 4 inches by design, with the exceptton of SS, SB. S10. S11.

5) ARZ, TRZ and BRZ refer to jactations intended to pass store, through, and betow lire restricted zone.

Q SMA and OGFC refer to stcna matrix aiphatt and opervgradad friction course, respectively.
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Section S11 fUooer Layer)

Labcgatorwr Karv

General Desaiplion of and Materials

De^n Method:

CrwTipacfive Effort:

Binder Performance Grade:

ModfeType:

Supwpave

100 gyrations

76-22

SBS

&anite

Gradation Type: BRZ

Avf[ I Prnperties of Plant Produced Mix

Seve Size: % Passgro:

r  100

3/4- 100

1/2" 100

3/8" 92

No. 4 62

Na8 47

Ma 18 30

No. 30 22

No. 50 17

NaiOO 13

No. 20O 7.5

Asphalt Binder Content: 3 9%

Compacted PiB Bulk 2.567

Theoretical Maximum Gravity: 2.649
Confuted Air Voids; 3.1 %

Construction Dlarv

Raievant Condtions for Construction

Compietion Date: Wednesday. July 12,2000

24 Hcrb- Temp«ature fJF): 101

24 Hour Low Temperature (F): 79

24 Hour f^irffaB (in): 0.00

Lift Type: t^er

Desiyi Thicknass of Test Mix (n); 3.6

Rant Confkairation and Placerrtent Detaite

Component' % Setfino:

liquid Binder Setfing 4.2%

Grarate 78M 49.0%

Granite M^tufacture Sand 45.0%

Granite Regidar Screenings 5.0%

AnBstrip Hydrated Lime 1.0%

Approximate Ler>gth {ft): 202

Surveyed Thickness of Secfion (in): 3.6

Std Dev of Section Thickness (in): 0.1

T^ofTack Coat Utilized: CQS-lh

Target Tack AppBcation Rate; 0.03 gal / sy

Avg Mat Temperature Behind Paver (F): 334

Average Sedtkm Compaction: 93.2%

General Notes:

1) Mixes are listed chronoiogicaBy "m order oT oompSetion dale (i.e.. construction began wilh E2 and ended with El).
2) Sections are retersnoed tiy quadrant and sequence number, v«tiefe *E2" refers to section 2 of the east quadrard.
3) "du^ * iR type otdtc^es ttrat the lower and upper ifls were constructed wRh the same expertmenfal n^.
4) The total Ihieiiness erf ̂  experiments socScrw is 4 inches by design, Witt) the axoeptkin of SB, S9. StO. St 1.

5) ARZ, TRZ. and BRZ refer to ̂ d^ions intended to pass ̂xive, throogti, and betow ttio restrided lone.

B) SMA and OGFC refer to stone matiix a^ha^ and open-graded frictkm course, respecffvely.
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Section 812

Laboratorv Diarv Construction Diarv

1  General [>e8criDtk]n and Materials Relevant Conditions for Construcfion

Design Method: Hveem CofT^letion Date: Ttiursday, Jidy 13,2000

Compactive Effort NA 24 HoiH- High Tempwature (F): 100

1  Knder Performance &ade: 70-28 24 Hour Ljow Temperature (F): 79

•  MocfifiwType: SB 24 Hour Rairriall (in); 0.67

Aggregate Type: Limestone lift Type;
Gracbtiwii T^: TRZ Desl^ TftiiAnass of Test Mix (in); 4.0

Ava 1-ab Prooerties of Plant Produced Mix RamConftcuration and Racerrtwit Details

1  Seve Size; % Passho: Comoonent % Settino:

1- 100 liquid Binder Setfing 4.7%

1  3/4" 100 Umeslone 5/8" Chips 35.0%

1/2" 07 limestone Coasa Screenings 32.0%

3/8" 82 Sand Natui^ 8.0% i

fto.4 63 Sand Stone Sand 25.0% !

NaB 46
1

No. 16 32
1
1

[

fto. 30 23

fto. 50 16
1

Approximate Ler^ (ft): ^gg ;
Na 100 10 Surveyed Thidkness of SecBon (in); 3.8
No. 200 7.0 ,

Std Dev of Secion TKckness (in): 0-1

Aspti^ Biixter Content 4.5% Type of Tack Coat UHized: CQS-lh

Contacted PiS BulK Grawty: 2.399 Target Tack AppBcation Rate: 0.03 gaf / sy

Theoretical Maximum Gravity: 2.494 Avg Mat Temperature B^nd Paver (F): 318

Corr^ufed Air Voitte: 3.8% Average Section Compaction: 93.9%
I

General Notes:
1

1) Mixes are listed chronoioglcaRy ̂  order of compietion date (i.e.. car»tmdllon began with E2 and ended with El). ;
2) Sedions are refarwicad by qiadrant and sequence number, Vntiere *£2" refers to section 2 of the east quadrant j
3) * sn type hdk^es ttiat the tower and upper tfls were con^ructed with the same expermenlai n^. |
4) Ttie total IhicknBss of aS experimental secbons is 4 Inches by design, with the exception of SB, SS. S10, S11. i

^ ARZ. TRZ. end BRZ n^r (o jpatfalions intended to pass drove, thmugh, and below Itie rastrided Zone. j
6) SMA and OGFC refer to stone matrix a^hdl and open-graded friction course, respectivety. |

1

1
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Section 813

Labtdratorv Diarv Construction Dlarv

General DescritrHon of and Materials Relevant Conditians for Construction

Design Metttod: Supwpave Corr^li^n Date: Thursday, July 13,2000
Compacfive Effort ICQ gyraftoTB 24 Hoib' H^h Tefnp^ature (F); 100

Hnder Pefformance Qade: 70-28 24 Hour l,ow Temperature (F): 79

fctoc6fi®'Type: SB 24 Hour Ratn^ ̂n): 0.67

Aggregate Type: GranRe Lift Type: (kial

Grattefkm T'^; ARZ Design Thicknass of Test Mix (in): 4.0

Ava Lab Proocrties of Plant Praduoed Mix RantConrnuratHxi and Placemmt Details

Sieve Size; % Passlna: Corroonent % Settina:

1" 100 Liquid Binder Setting 5.3%

3/4" 100 Grai^e 1/2" Ch®s 16.0%

1/2" 93 Grarele 3/4" Ch'^js 22.0%

3/8- 80 Granite RegiJar Screenings 22.0%
No.4 68 S^d Manu^ured 40.0%

No. 8 50

No. 16 37

No. 30 27

rto.50 19 Approximate Lerrgth (ft): 201
Na 100 11

Surveyed Thldeness of Section (in); 4.0
No. 200 6.6

Std Dev of Section TWckness (in): 0.1

Asphalt Birxlef Content 5.3% Type of Tack Co^ Utaized: CQS-1h

CorT4»Gted PiB BuBt Grawty: 2.290 Target Tack AppBcatiwi Rate: 0.03 gal / sy

Theoretic^ Maximuin Gravity: 2.405 Avg M^ Temperature BeWnd Paver (F); 322

CompLrted Air Volets: 4.8% Avefage Section Compaction: 93.4%

Genera Notes;

1) Mixes am listed chranoiogica% fri oidBf of oomi^etion dalB_(i.e., constmciicxi tmgan with E2 end ended with El).
2} Sediofis ere referenced by quadrat and sequence number, vibere *E2' refers to section 2 of ttie easi quadrard.

3) tiuad' Sfl type ndsc^es that the tower end uf^r Sfls were constructed with the same expertotenlai rmx.

4) The total thickness of ̂  experirriental secSons is 4 inches by design, with the exception of S8, SB, S10. S11.

5) ARZ, TRZ and BRZ refer to ̂ d^ions intended to pass above, through, and betow the restncled zone.

6} SMA and OGFC refer to stone matrix a^hait and open-^dsd friction course, respectively.
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Section El

Laborafnrv Diarv Construction Dtarv

Genera! DesoriDtion of Mix and Mateiials Relevant Conditions for Constnjction

Desgn Method: Sq>«pave CorT^ietion Date; Friday, July 14,2000
Cwnpactive Effort: 100 gyrations 24 Hour Hl^ Tempcfature (F): 100

Knder Perfomiance Grade: 67-22 24 Hour Low Temperature (F): 80
Mocfifi®'Type: NA 24 Hour Ram^ (inj; 0.00
Aggregate Type: Quartz! te Lift Type: ckia!
Gr^laijon T)^: ARZ Design Ttiickness of Test Mix 4.0

Ava Lab Prooerties of Plant Produced Mix Plant Conlkiufation and Placemwit Details

Sieve Size: % Passra: Comoonent % Settino:

r 100 Liquid Binder Setting 5-3% !
3/4" 100 Grave! 1/2" Crusited Gravel 36.0%

1/2" 99 Grave! 3/8" Crustied Grave! 18.0% ,

3/8" 92 Limestone M^iufectured Sand 30.0%

|vto.4 73 Sand Nature 13.0% ;
.Nto.8 54 FESer Fly Ash 3-0% ,
No. 16 38

No. 30 25

No. 50

No. 100

rto.200

14 Approximate Length (ft): 199 ,
9

7.4
Surveyed Thickness of Secfion (in): 4.1

Std Dav of Section TWckness (in): 0.1 |

Aspti^ Birxtef Content 5.3% T^ of Tack Coat Utaized: CQS-lh

CofT^)acted PSII BgBt (Sravity; 2.363 TaigetTack AppBcabon Rate: 0.03 gal/sy j

Ttieoretlc^ Maximum Gravity; 2.444 Avg Tampefature B^nd Paver (F): 303

CoiTiputed Air Voids: 3.3% Average Section Compaction: 94.0% '

Qsnerai Notes:

1) Mixes Era listed chnxioiogicaHy m ofder of oompteSon date (i.e., construction ti«g»i with E2 and ended with El).
2) Sections are referwiced by quadrant and seqitence numlwr, *i^ete "E2" refers to section 2 of the ea^ quadrant
3) 'duai" Ifl type indicates that Bie tower and upper ECts were constructed with Uw same expermenlal nix.
4) Ttis total IhtdknesB of al experiments sectiof» is 4 indhes t>y design, with the exception of S8, SB. S10, 811.

^ ARZ. TRZ, and BRZ refer to gradattons Intended to pass above, through, artol betow the restrided zone.
6) SMA and OGFC refer to stone matrix asph^ and op«i-^tied friction ctjursa, respecthrely.
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Appendix B

Calculated Offsets for Density Gauges
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Table 9. Calculated Offsets for Density Gauges.

Section

Nuclear

Gauge Offset
PQI Gauge

Offset

Absolute

Difference

Between

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 14.5 12.7

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 0.4

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 -3.6 14.4 18.0

S12 -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 9.4

S3 Surface -4.4 8.0 12.4

137



Section

Nuclear

Gauge Offset
PQI Gauge

Offset

Absolute

Difference

Between

Offsets

84 Binder 0.3 13.7 13;5

84 Surface -2.2 12.4 14.5

85 Binder -0.1 10.7 10.8

85 Surface -0.1 14.5 14.6

86 -3.2 2.6 5.8

87 -2.8 -1.0 1.8

88 Binder 1.6 19.8 18.2

88 Surface -3.5 12.7 16.3

89 1.3 17.1 15.7

W1 3.5 14.5 10.9

W10 3.0 16.0 13.0

W2 -2.3 -7.6 5.3

W3 Binder 2.7 16.8 14.1

W4 Binder -0.4 0.2 0.6

W5 Binder -0.8 2.8 3.7

W6 -3.3 -2.1 1.2

W7

OC
o
1

5.9 6.2

W8 1.0 2.4 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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STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Project Ref. No.

Project No.
Contract No.

Contractor

State Route No.

Test Track

Gravel

Date

Region
County
Subcontractor

Date of Letting

307-S 19.0 mm w/RAP Article 01 01-01.02

Serial No.: Design No.:

Material

#57s Gilbertsville

#7s Ford. Troy

#10sGilbt.

Man. Sand

Size or Grade

1"-Pan

1/2"-Pan

3/8"-Pan

3/8"-Pan

Producer and Location

Vulcan Mtis, Gibertsville

Ford, Troy
Vulcan MtIs, Gibertsville, Ky

Ford Const,, Trov, TN

Rap 51 Byp

Anti-Strip Additive:

1/2'-Pan

PG76-22

Hwy 51 Bypass, Ripley, TN

Ergon

Optimum AC Content:

Morelife 2200

Percent Used

28.62

21.942

15.218

14.31

% Fracture Face of OA:

Fine Agg. Angularity:

1% Glassy Particles on CA:
|Eff. Gravity of Agg

Theo. Gravity:

LOI:

ignition Oven Corr. Factor:

2.437 TSR:

N/A

72 4 jAsptiait Sp. Gravity

Percent Virgin AC:

Mixing Temp Range: 320-360 Compaction Temp Range: 300-340

Mixing Temperature: 340 Compaction Temperature: 320

Percents Used

#10sGilbt. I Man. Sand#57s

GillJertsville

30.0

100.0

100.0

100.0

80.0

#7s Ford,

Troy

23.0

100.0

100.0

100.0

100.0

Sieve Size

2"

1.5"

Requested:
Contractor, LT No. and Phone

Approved:
Region Mtls. Supervisor

Approved
Region Const. Supervisor

Approved:
Engineer of Mtls and Tests



STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Project Ref. No. 100% FF Gravel County
Projeot No 411-S Gravel for Test Track
Type
Contractor

Contract No.

Sec. No. 411-S

Date: _
Region _

Article

02/22/2000

IV

State Route No.

Subcontraotor

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

SCREEN Ttl. Passing

Requested
Percent C.A Percent

Med C.A.

Percent

Screenings
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 LOI:

Mixing Temp: 330-340 F Theo: 2.417

2"

1 1/4" 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

1/2" 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.lOO 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 Construction Engineer

Approved:

Approved:

Region Materials Engineer

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

Project Ref. No.
Project No
Contract No.

Contractor

State Route No.

Test Track
3073 Limestone

BPMB-HM

Date
Region
County
Sulscontractor
Date of Letting

307-8 19.0 mm w/ RAP

03/17/2000

/Vrticle 01 01-01.02

Material

C.

78's

Man. Sand

Nat. Sand

Size or Grade

1"-Pan

1/2"-Pan

3/8"-Pan

3/8"-Pan

Producer and Location

Rogers Group, Gordonsvilie

Rogers Group. Gordonsvilie

Vulcan, Danley

Cumberland Sand, Hillboro, TN

RAP

Asphalt Cement

lUJJJJJl.MI'.lrlJ

Anti-Strip Additive:

1/2"-Pan

PG 76-22

Optimum AC Content:

Morelife 2200

Rogers Group, Gordonsvilie

Ergon

Percent Used

23.9

23.9

19.12

14.34

% Fracture Face of CA:

Fine Agg. Angularity:

Theo. Gravity:

LOI:

% Glassy Particles on CA:

Eff. Gravity of Agg.

67 3 lAsphalt Sp. Gravity

158.9

jlgnitlon Oven Corr. Factor: 0.34 1 Percent Virgin AC: 83.6 1

Mixing Temp Range: #VALUE! Compaction Temp Range: #VALUE!

Mixing Temperature: 340 Compaction Temperature: 320

Percents Used

Man. Sand I Nat. Sand

% Req. 100

100.0

100.0

100.0

97.5

Requested:
Contractor, LT No and Phone

Approved:
Region Mils. Supervisor

Approved
Region Const. Supervisor

Approved:
Engineer of Mtis and Tests



STATE OF TENNESSEE ASPHALT JOB MIX FORMULA

Project Ref. No.
Project No.

Contract No.

Contractor

State Route No.

Test Track, Limestone 4118 Date

Region
_ County
_ Sutjcontractor
Date of Letting

03/09/2000

3

01/01/2000

BPMB-HM 411-S 12.5 mm Article 01 01-01 02

Serial No Design No.:

Material

D Rock

Hard Scrns.

Soft Scrns.

Natural Sand

Manuf. Sand

Size or Grade

5/8"-Pan

3/8"-Pan

3/8"-Pan

3/8"-Pan

5/8"-Pan

Producer and Location

American Limestone, Springfield
American Limestone, Springfield

Vulcan Mtis, Danley, TN

Ingram Sand, Nastiville
Vulcan MtIs, Danley, TN

Percent Used

42.525

14.175

14.175

14.175

9.45

Asptialt Cement

Percent AC In RAP;

Anti-Strip Additive:

PG 76-22

lOptimum AC Content:

Pavebond Lite

Ergon, Nastiville, TN

5.5

% Fracture Face of CA

Fine Agg. Angularity:
% Glassy Particles on CA

Eft Gravity of Agg.

2.434 TSR: Asptialt Sp. Gravity90.4

20 8 Lbs/Ft 151.9

Ignition Oven Corr. Factor Percent Virgin AC:

Mixing Temp Range:

Mixing Temperature:

Compaction Temp Range:

Compaction Temperature:

320-360

340

300-340

320

Percents Used

Natural

Sand

150

100.0

100.0

100.0

100.0

D Rock I Hard Scms. I Soft Scrns

Sieve Size % Req. 100

100.0

100,0

100.0

100.0

:vi

Requested:
Contractor, LT No. and Phone

Approved:
Region Mils. Supervisor

Approved
Region Const. Supervisor

Approved:
Engineer of MUs and Tests



Vita

Stuart Malley was bom in Columbus, Georgia on September 24, 1971. He

attended Harris County High School where he graduated in June 1989. He attended

Columbus College for two years. At this time he enlisted into 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 telephone systems specialist. He

served until Octoher 2000. During this time he enrolled at the University of

Tennessee, Knoxville (UTK), where he received a Bachelor of Science in Civil

Engineering in August 1999. The following Fall semester he enrolled into the

graduate school at UTK. In March of 2000, he was assigned to the NCAT Pavement

Test Track to document the construction of that facility under a TDOT research

project with UTK. A few weeks after his arrival a,t the Test Track he was offered the

position of Assistant Track Manger, where he worked until November 2000. He then

accepted a position with Vulcan Materials Company in Birmingham Alabama and is

currently working as a Research Engineer with the duties of Laboratory Manager. 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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