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INTRODUCTION

The Interstate Rehabilitation Program (IR.P) involves the reconstruction of a large
number of miles of Interstate within a five-year period. With leadership from the
Arkansas General Assembly, the Governor's Office, and the Arkansas Highway
Commission, voters approved the program in 1999. The rehabilitation on Arkansas'
Interstates uses future federal and state funds through the sale of innovative GARVEE
(Grant Anticipation Revenue Vehicles) bonds.

The construction began under the IRP in the late spring of 2000 and will rebuild
over 300 of Arkansas' 655-mile Interstate highway system. Through the financing of
GARVEE bonds, the Arkansas Highway Commission will use future federal funds to
retire $575 million worth of bonds to be issued over 3 years. Repayment will also come
from required state matching funds and the proceeds from a phased-in four-cent-a-gallon
increase ofthe state diesel fuel tax.

This presents the Arkansas State Highway and Transportation Department with
the opportunity to monitor the design and production of large quantities of Hot Mix
Asphalt (In4A) and the immediate and long-term impact of Interstate traffic. All of the
designs in the final pavement will be of the same gyration levels, but material sources,
and HMA producers, and pavement contractors will vary.

The TRC project "Monitoring Hot Mix Asphalt on Interstate Bond Program" was
implemented in 2001 with the following.

1. Monitor projects constructed under the IRP from the design of HMA used on
projects through construction.

2. Utrhze design mix values and Acceptance Sampling and Independent
Assurance Sampling results to build a database.

3. Utrhze this data to predict performance based on national Superpave research.
4. Monitor in-service performance.
5. Indicators of "what not to do" may prove to give timely results that can be

used on other IRP projects.

The results of this study would provide an in-depth look at the mix design,
production, lay down process and performance of HMA on the Interstate. With such a

vast amount of data being collected in a short period of time, the overall quantity of data
would allow the Department to quickly and more accurately evaluate each job. It was
anticipated that this research would also be an aid in more efficiently collecting field data
for processing and analysis.
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PROJECT HISTORY

In accordance with the Constitution and By-Laws of the Transportation Research
Committee (TRC), a Research Subcommittee for TRC-0207 "Monitoring Hot Mix
Asphalt on Interstate Bond Program" was formed in January 2001. Those members were
Allan Holmes, Chairman, Frank Russenberger, Mike Limbird, Brad Fryer, Brent Dather,
FFfWA, and Davin Webb, Project Coordinator.

The first subcommittee meeting was held February 6,2001 with all members
present but Brent Dather, FFIWA. Alan Meadors, the current Staff Research Engineer
was also present.

During this meeting discussion covered whether or not this would be an in-house
project or a contracted project. It was agreed that an in-house project could attain the
goals of the project especially since the Department was close to implementation of the
new SiteManager Program.

Fields needed for the database were discussed and it was agreed that a version
patterned after the Superpave database (Appendix A) presented at the meeting would be
acceptable. There were also concerns raised over the ability to accurately and easily
convert station numbers over to log miles or would it be in the best interest of the
Department's long range goals to go ahead and collect the limits using Global Positioning
System (GPS) and get the latitude and longitude of each job limit.

Another question discussed was collecting the data from the field since there were
no computer laptops assigned to any of the asphalt plant inspectors. The subcommittee
agreed on the possibility of purchasing approximately ten laptops for this project in order
to get the data electronically. David Henning, Staff Construction Engineer, would also be
contacted to see where the Department stands on the implementation of the new
SiteManager Program.

SiteManager is a Windows-based client/server application that will work with any
State Highway Agency's existing database. SiteManager is compatible with the other
software in AASHTO's TrnsxPort family of software, and can exchange data with
mainstream business software applications such as word processors and spreadsheets.

SiteManager is basically an integrated series of computerized forms for entering
and viewing all information needed for a contract. Information entered on these forms is
stored in a central database, so when a user calls up a report or record, it reflects the most
up-to-date information available.

SiteManager eliminates the need to enter duplicate information; the program
automatically transfers information from one form to all other forms and reports that use
the same information.

The subcommittee agreed that there would be a draft work plan ready for review
at the next meeting. The work plan included four phases:

Phase I - Data Collection. The data would be collected on all IRP projects that
are active during this phase. All other IRP projects were added as necessary to give an
adequate representation for statistical purposes. It was anticipated that the project would
rely heavily on data gathered electronically by construction project level staff. Each
inspector would complete a Report of Inspection at Asphalt Plant form and the
Verification of Contractor's Tests for Asphalt Concrete Hot Mix form. These forms
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would be e-mailed to the Project Coordinator serving as Principal Investigator (PI) in the
research office. There would also be random on-site field inspections at which time the
PVResearch personnel would make digital video of the asphalt lay down process. The
Coordinator would also periodically acquire various other data taken at each site for
updating the database.

Phase II - Site Inspections. Research and District personnel would monitor
each site. Research staff would take digital photographs and the video of the sites during
each monitoring visit. The Global Positioning System (GPS) would be used to locate
features, coring locations and any paving irregularities found. If a problem area were
detected, personnel would immediately attempt to locate the failure source and provide
data and documentation to support the findings.

Phase III - Data Analysis. Data analysis will include collecting, compiling,
sorting and verifying the data as well as the data collection process. A database would be
created from the data received via e-mail from the Resident Engineers. Once the data has

been imported into the database, any number of various queries could be run on the data
to quickly and efficiently compare like data. This comparison could show if there are

similar problems on any other jobs.

Phase IV - Reports. A final report would be written that includes all findings
from this research effort. An implementation report or recommendations for the project
would be developed from the findings.

The Transportation Research Committee (TRC) approved this project onMay 24,
2001 for inclusion in the fiscal year 2002 Research Program. The work plan for
"Monitoring Hot Mix Asphalt on Interstate Rehabilitation" was submitted at the Spring
TRC for fiscal year 2002. It was approved as project TRC-0207. The work plan
included the total budget for this project and a line item appropriation. The plan also
contained competitive bid prices for laptop computers and a digital camera.

Laptop computers were purchased for use in the project in July 2001. There was
still work to be done by Materials Division on standardizing some of the forms and
spreadsheets that would be installed on the computers.

Asphalt plant inspectors in Districts L, 4, 6, and 8 received new laptop computers
purchased for this project in September 2001. The new SiteManager Program was not
installed at this time because the Materials Components of the program were not worked
out yet. The laptops were issued with only standard forms from the Materials and
Construction directory and the option was left to the Resident Engineer to determine
which forms he wished his inspectors to use.

Contact with the Resident Engineers on the IRP projects would need to be made
first because they would need to review and approve the data forms before being
forwarded to the Research office from the field.

There was not a current timetable for implementation of the SiteManager Program
because only the Construction Management side of the program was the focus at this
time. Also focus on the actual contractor payment through SiteManager was being
developed.
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The complete distribution of the laptop computers for the bond project materials
inspectors was done in October of 2001. They were provided with the standard forms
from the AHTD Materials and Construction directories. Also another share folder in the
Construction directory provided some of the different verification/tracking forms that
various Resident Engineer (RE) offices had created. Contact was needed with the bond
project REs to alrange the lot reports for the ACHM mixes to be e-mailed to the Research
office after being reviewed and approved.

At a subcommittee meeting held October 16fr Mark Fruzier was assigned to this
project to replace Davin Webb as Project Coordinator September of 2002. Mr. Webb
would still assist with the project because of his early involvement with the start of the
project. Jerry Trotter replaced Brad Fryer on the subcommittee and shortly after Mark
Bradley replaced Alan Meadors as Staff Research Engineer on the subcommittee.

A memo was sent out to the Resident Engineer (RE) offices that had IRP jobs
assigned to them. The memo asked for information about mixes used on the IRP jobs
and their content, plant suppliers, aggregate used, location in log miles and/or stations of
IRP jobs and where mixes are used, and if the mixes were changed during the IRP job.

Rochelle Blue, RE 32 from District 3, responded with information on IRP job
BX0100 (Appendix B). In lieu of entering data on the spreadsheet electronically she sent
copies of the mix designs used, locations where each mix was placed and the typical
sections, special details and plan and profiles for the project. She sent information on
IRP jobs 830100 and B30101 the middle of October. The data was similar to what was
sent on IRP job BX0l00.

Tim Baber, RE 64 from District 6 sent in a spreadsheet with data on IRP job
860115 (Appendix C) the third week of October. Information from District 8 about IRP
jobs 880104 (Appendix D) and B80105 (Appendix E) were sent also from Mike Hays
and Joseph Knight, from the RE 86 office. Breakdown of tonnage per lot and mix design
was received for Job B10102 (Appendix F).

The data was received from Districts L,3, 6, and 8 and entered into the database.
The amount and format of information varied from one IRP job to another and consumed
vast amounts of time to sort. After these responses there was no more follow-up or data
turned in even though the IRP jobs have continued to be let, worked, and completed.

During the summer of 2003, a subcommittee meeting was held to decide the
status of this research project and its future. Everyone (including new members Jerry
Trotter and Mark Bradley) except Brent Dather, FHWA representative were present. The
consensus was to frnalize this project.
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PROJECT RESULTS

The collection of data from the field was not uniform from district to district.
Much of the data is in hard copy format and very detailed. There are inspector's diaries
available to review but these are handwritten and contain large volumes of notes to
review.

Some information is kept at the Resident Engineer's office and some is forwarded
to the main building for storage. Various divisions and sections have data available but
may be stored in different formats.

Materials Division has approximately 1,000 mix designs listed on the Materials
intranet. The Pavement Management group in the Research Section of the Planning and
Research Division has information on International Roughness Index and Ride Number.
The plans for various jobs are available through the Programs and Contracts Division.
The Construction Division has additional information related to ongoing construction
jobs.

If a problem occurs on a particular IRP job the data is available in various offices
of the Department. Also the experience and knowledge of our Resident Engineers,
inspectors, and other professional personnel is available for input.

Troubleshooting and researching the problem area has been standardized for a
long time and many field and laboratory tests would still be performed as they have in the
past to resolve the problem.

Field review would include a physical inspection of the problem area and
surrounding terrain. The grade and sub-grade make-up of the terrain and its affect on the
site are considered. Core samples of materials from the site would be taken and tested in
the laboratory to confirm quality and assurance testing.

Asphalt plants and quarry/pit operations and procedures are reviewed to ensure
specification materials were used in the construction project and the contractors' proper
handling and application of the materials are also considered.

Hopefully because many on-going quality and assurance tests are performed on
the materials used during the construction the problem stage is never reached. It is noted
that no pavement problems have arisen during the course of this project.

Without the standardized electronic collection format (SiteManager) fully
completed and on-line, the collection of available data for the database creates a vast
amount of work in manually entering the data and is extremely time consuming. The
inconsistency in data submitted is also a problem.
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The potential and scope of having one database with all the information pertaining
to mix designs and acceptance and assurance sampling results was an excellent idea but
difficulties developed with collection of field data without the use of a standardize
electronic software medium (SiteManager).

RECOMMENDATIONS

1. Complete the development of the SiteManager Program. Though some
features of SiteManager are being utilized (i.e.-construction, payment tracking
to contractor); the Materials Management Module of SiteManager is not fully
developed for use yet. The Materials Module would include analysis, design,
development, testing, beta testing, and warranty phases. The Materials
Division has estimated that this may take as much as three years to implement.

2. In the interim, forms should be standardized for use in the field by inspectors.
Not all forms utilized now are the same from job to job. These forms need to
be standardizedto accommodate transfer to the SiteManager Program format.

3. A review needs to be made on the retention of records kept by the
Department. Because of a recommendation by a QIP committee in 1997, the
life expectancy of materials records pertaining to finalized jobs kept at the RE
offices is three years. After that it is up to the Resident Engineer decision to
keep or destroy the records.

4. In the future the problem statement should be resubmitted with appropriate
changes after the SiteManager Program has been implemented.

7
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Appendix F
B10102

JOB NO. 810102
FAP B|M-B40-O(1 )0 7 rMD-40-4(75)216

BRTNKLEY - GOODWTN (F)

MONROE & ST. FRANCIS COUNTIES

Forrest City Plant

EXHIBIT S.1

BREAKDOWN OF TONNAGE PER LOT AND MIX DESIGN
ACHM (PG76-22) BASE COURSE (11t2"1

Lot No. Lab No. Date AB V Densities VMA
1

2
aJ

4

5

6

7

8

9

10

71.

12

13
-1.4

15

76

17

18

\9
20

21.

22

23

24

25

26

27

28

sP028C-01

sP028C-01

sP028C-01

sP028C-01
sP028C-01

sP028C-01
sP028C-01

sP028C-01

sP028C-01
sP028C-01

sP028C-01

SPO2BC-01

sP028C-01

SPO2BC-01

sP028C-01
sP028C-01

sP028C-01

sP028C-01

sP028C-01
sPo28C-01

sP028C-01

sP028C-01

sP028C-01

sP028C-01
sP028C-01

sP028C-01
sP028C-01

sP028C-01

Forrest Ciq 8/22/07
Forrest City 9 /7 /01
Forrest Clq 9/70/07
Forrest Ciq 9/70/07
Forrest Ciq 9/79/07
Forrest Ciq 9/24/01,
Forrest Ciq 9/27/07
Forrest Ciq 10/7/07
Forrest Clq 10/5/07
Forrest Ciq70/24/07
Forrest City1,0/30/01
Forrest City 1,0 / 31, / 01.

Forrest City 1.1. / 1.0 / 01.

Forrest City 1.1. / 13 / 01.

Forrest City 3/12/02
Forrest City 3/7a/02
Forrest City 3/75/02
Forrest Clq 3/76/02
Forrest Clty 3/23/02
Forrest Clty 3/26/02
Forrest City 3/27 /02
Forrest City 3/28/02
Forrest City 4/3 /02
Forrest City 4/9/02
Forrest Crty a/fi/02
Forrest City a/$/02
Forrest City 4/1,6/02
Forrest Ciq 4/78/02

4.6

4.5

4.4

4.6

4.5

4.6

4.4

4.5

4.6

4.5

4.6

4.6

4.5

4.6

4.6

4.6

4.6

4.5

4.5

4.5

4.4

4.5

4.4

4.5

4.5

4.5

4.5

4.5

3.6

3.8

4.2

4

3.6

4.7

3.8

3.7
4.2

3.6

3.7

3.2

4

4.1.

4.3

4.2

3.8

4.3

3.8

4.2

J./
3./

3.4

3.9

4.5

4.2

3.2

3.8

93.5

92.4

93

92.7

93.4

91.5

92.4

92.5

93.5

93.6

92.4

92.2

92.7

94.5

92.6

93.1.

93.6

92.3

93.6

94

92.4

93.7

92.5

92.3

93.7

93.2

93.7

94

72

72

12.3

1.2.4

72

11.1

11.8

12

12.6

11.8

12.7

11.7

12.3

12.6

12.8

12.5

12.1

12.4

17.9

12.3

11.8

77.9

77.6

12.3

72.7

12.4

77.6

12

16


