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FINAL REPORT - SPS-5 PROJECT 1305

ASPHALT REHABILITATION STUDY
IH-75, SOUTHBOUND
BARTOW COUNTY, GEORGIA

INTRODUCTION

As part of the Strategic Highway Research Program’s (SHRP) Long Term Pavement Performance
(LTPP) Study, sections of highway are being selected to apply very specific treatments to study
various facets of construction (both new and rehabilitated). These projects are referred to as
Specific Pavement Studies (SPS). This particular project, on IH-75 in Bartow County, Georgia,
was identified as a potential candidate for inclusion in the evaluations of asphalt concrete
rehabilitation (SPS-5).

SPS-5 General Experiment Design

The anticipated products of the SPS-5 experiment are included in Table {. The overall intent of
the experiment is to evaluate some of the more common asphalt rehabilitation techniques
currently used by State Highway Agencies (SHAs). This general evaluation is intended to include
condition of the pavement prior to overlay (both structurally and functionally), the loading
conditions the project is exposed to (including both environment and traffic) and finally, the
various treatment applications. The standard SPS-5 experiment design consists of nine 500 test
sections (as shown in Figure 1). The standard SPS-5 experiment includes four test sections which
are subjected to intensive surface preparation (milling) prior to overlay vs. four test sections
which will undergo minimal surface preparation, four test sections utilizing recycled mix vs. four
with virgin mix and thin overlays (approximately 2") vs. thick overlays (approximately 5”). The
eight test sections represent combinations of the above mentioned features and are placed adjacent
to the control section (which receives no rehabilitation) for comparison purposes. Minimal
surface preparation will include patching only and/or crack sealing. Intensive surface preparation
includes 2” of milling to be conducted along with patching, if necessary.

As part of the experiment, it was designated that the recycled mixture contain 30% of the
Recycled Asphalt Pavement (RAP) and that the RAP material shall be the millings from the
intensive surface preparation sections,

For additional information on the general experiment design for SPS-5, please refer to "Specific
Pavement Studies: Experimental Design and Participation Requirements” Operational
Memorandum No. SHRP-LTPP-OM-005R.

Selection/Nomination of [H-75

The Georgia SPS-5 site location was identified through efforts of the Georgia DOT SPS program.
The Georgia DOT reviewed anticipated rehabilitation programs over a five-year period. The list
of potential rehabilitation projects which fit the experiment design criteria was narrowed to two



TABLE 1. KEY PRODUCTS OF SPS-5

Comparisons and development of empirical prediction models for performance of AC
pavements with different intensities of surface preparation, with thin and thick AC
overlays, and with virgin and recycled AC overlay mixtures.

Evaluation and field verification of the AASHTO Guide design procedures for
rehabilitation of existing AC pavements with AC overlays, and other analytical overlay
design procedures for AC pavements.

Determination of appropriate timing to rehabilitate AC pavements in relation to existing
condition and type of rehabilitation procedures.

Development of procedures to verify and update the pavement management and life-cycle
cost concepts in the AASHTO Guide using the performance prediction models developed
for rehabilitated AC pavements.

Development of a comprehensive database on the performance of rehabilitation AC
pavements for use by state and provincial engineers and other researchers.



FIGURE 1.
SPS-5, REHABILITATION OF ASPHALT CONCRETE PAVEMENTS
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potential sites. As a result, an SPS-5 candidate project was nominated by the State of Georgia
on 10 May 1990. Correspondence and site information is included in Appendix A. The project
site was located on IH-75 near Cartersville, Georgia, which was located near an existing GPS test
section (134119). The GPS project information sheet and section field verification form for
134119 was submitted during the nomination process. The numerical grading system form, which
was developed for evaluating the nomination potential, provided a total combined score of 73.
The project site, located some 60 miles north/northwest of Atlanta at the base of the Appalachian
Mountains, exhibited a hilly terrain, which made it difficult to locate a full 500’ monitoring
portion in either a cut or fill segment of the highway. Every attempt was made to maintain the
entire 500" limit outside of cut/fill transitions. This particular project site was representative of
generally fine-grained soils. Traffic levels for this particular site were estimated at approximately
600 KESALs/year in the design lane. The state included 3.5” overlay test sections as transition
segments between the standard 2" and 57 SPS-5 test sections. The 3.5" overlay test sections
represented both virgin and recycled mixes, which were included in the design as supplemental
test sections. The project located on IH-75, in Bartow County, Georgia, was officially approved
on 31 October 1990.

Specific Experiment Design for [H-75

The layout from the plants for this particular project are included in Appendix A. As previously
mentioned, it was anticipated that the supplemental test sections, which included a 3.5” overlay,
would be positioned between the 2 and 5" overlay test sections, for the purpose of providing a
smoother transition. During preconstruction material sampling and testing efforts, however, it
was determined that soil conditions varied considerably between the north and south portions of
the Alatoona Bridge, which divided the project. As a result, all standard SPS-5 test sections were
relocated to the north side of the Alatoona Bridge, while all state supplemental test sections were
located to the south side of the Alatoona Bridge. More discussion regarding this is included
under the heading of "PRECONSTRUCTION MONITORING", subheading of "Materials
Sampling and Testing".

PRECONSTRUCTION MONITORING

A number of preconstruction monitoring measurements were performed on IH-75 to establish the
condition prior to rehabilitation. Each preconstruction monitoring endeavor will be discussed
separately in the following text.

Pavement Surface Distress

Prior to rehabilitation, each test section was marked with paint and signs, etc., to allow for the
collection of pavement surface distress. Each test section was rated manually using the SHRP
Distress 1D Manual. The predominant distress throughout all test sections was low severity
longitudinal cracking in both wheel-paths, including a small amount of low severity fatigue
cracking. This roadway segment included a 1" surface friction course, which appeared to be
raveling and small pieces approximately 1" to 3" in diameter from the wheelpath.



Surface Profile

Surface profile measurements were performed on | March 1993, utilizing the SHRP/LTPP
profilometer Model 690DNC Inertial Profilometer, manufactured by K.J. Law Engineering, Inc.
The K.J. Law high-speed profilometer collects data in the travel lane of each section at 6"
increments. Results of this work are included in Table 2. Transverse profiles were obtained
manually using the Dipstick® manufactured by FACE, Inc. Results of the transverse profile (rut
depth) are included in Table 3.

Structural Capacity

Deflection measurements were performed beginning on 22 February 1993, in conjunction with
materials sampling, and continued into early March 1993, due to inclement weather. Deflection
measurements were obtained using the SHRP Falling Weight Deflectometer (FWD) to evaluate
the structural capacity of each of these test sections. Deflection measurements were recorded
from a series of varying weights in a set pattern at 25’ intervals to measure the subsurface
response (deflection) of the structural layers in that highway segment. Results of the deflection
testing are included in Appendix B.

Materials Sampling and Testing

Materials sampling and testing was performed, as mentioned above, in conjunction with FWD
measurements, by LAW Engineering following a Materials Sampling and Testing Guide
established specifically for this project (see Appendix C).

CONSTRUCTION

Following are details of the construction event relating to the asphalt rehabilitation on 1H-75 in
the southbound lane of Bartow County, Georgia. This specific SPS-5 rehabilitation project
included some seventeen 500’ test sections, two of which were observed as control sections and
the remaining seven were included as part of the state’s supplemental test section program. The
state supplemental test sections were originally intended to serve two purposes. The first being
an intermediate thickness between the 2" and 5" overlays for research purposes, and the second
being the facilitation of construction for a smoother progression during travel along the project.
However, preconstruction material sampling efforts revealed that the subgrade in Group 2, south
of the Alatoona bridge, yielded a subgrade inconsistent with the subgrade sampled on the north
end of the project. The south end of the project, south of the Alatoona bridge was consistent of
a crushed gravel layer of variable thickness on top of large boulders or bedrock. In most
instances, auger refusal was experienced between 30" and 66” below the pavement surface. The
north end of the project, north of the Alatoona bridge yielded a subgrade consistent of a red
sandy silt material. Because of the inconsistent subgrade types between groups, a decision was
made between this office and the Georgia Department of Transportation to group all standard
SPS-5 test sections on the north end of the project on the fine-grained subgrade as intended and
group the supplemental test sections on the south end of the project.



TABLE 2. MEAN VALUES OF IRI (IN/MILE)

29 Mar 93 20 Jun 94
Test Section Preconstruction Postconstruction
Left Right Left Right
Wheel Path | Wheel Path | Wheel Path | Wheel Path
130506 65 70 23 33
130507 59 53 28 30
130504 63 76 24 42
130503 60 65 26 34
130508 60 61 36 50
130509 52 68 29 36
130502 67 70 24 34
130501 | - | 73 76
130567 67 71 84 157
130563 62 69 32 39
130566 64 65 33 38
130562 62 66 27 39
130561 52 48 23 32
130565 55 56 30 34
130564 65 60 28 38
130510 56 52 27 31




TABLE 3. AVERAGE RUT DEPTHS DERIVED FROM
DIPSTICK® DATA

. Average Rut Depth
Test Section Left Wheel Path (mm) I Right Wheel Path (mm)
130505 9 11
130506 i1 10
130507 10 11
130504 9 12
130503 9 13
130508 9 9
130509 8 11
130502 7 8
130501 Not measured due to rearrangement of test sections.
130567 6 7
130563 7 8
130566 7 8
130562 7 8
130561 8 9
130565 g 10
130564 9 10
130510 9 11




For the most part, all construction events took place during the early evening, throughout the
night, into the early morning hours, as the state felt that this was a period of time that would
reduce the amount of inconvenience to the motoring public. The following are notes obtained
from the field during construction:

Upon our arrival on site of the SPS-5 experiment, we observed that the state had elected to
perform milling operations across all three lanes and along the entire length of the project, to
remove the original friction course layer (approximately 1”) due to the delamination of this
surface course, as mentioned previously. Therefore, for all purposes of discussion, the new
milled surface had then in effect become the surface. The contractor began milling operations
at 4:00 p.m. on Monday, 7 June 1993, The make and model of the milling machine utilized
on this particular project was a ROADTEC RX-100. All intensive surface preparations (Group
1) were performed on this day and included the outside lane only. The contractor, APAC
Construction Company, of the McDonald-Warren Division, began the virgin inlays at 6:45 p.m.
All inlays, including both virgin and recycled test sections, were constructed on this day. Prior
to inlay, the contractor took great pains to clean all surfaces, utilizing a combination of
sweeping apparatus’s. A high-volume blower was utilized 1o clear debris from those areas
especially difficult for the rotating brooms to reach. Following the cleaning process, the
contractor tacked the inlay sections at a rate of 1650 gallons/1400 lineal ft. at a width of 13"
This equates to approximately .09 gallons/sq. ft. coverage. The laydown machine utilized for
this SPS-5 experiment consisted of a ROADTEC Model N2 RP-180. The compaction effort
included an Ingram Tri-roller for breakdown, followed by a pneumatic-tired or traffic roller,
kneading the surface along with a steel-wheel finish double roller. We observed temperatures
of the uncompacted mat from 180°F and 195°F throughout this evening of construction. The
laydown machine appeared to provide an uncompacted mat that was somewhat coarse in
appearance. There were no uneven areas, however, there was a significant amount of evidence
of segregation along with areas of pulled aggregate in the uncompacted mat. All inlay mix
materials utilized on this project are referred to as Georgia’s "B"-mix. For the recycled mix
designs, the state elected to utilize only 25% RAP millings into the Georgia "B" RAP-mix.

Surface elevations, including transverse Dipstick® profiles at 50’ intervals, were obtained prior
to the removal of the surface friction course. Surface elevations were also obtained from the
milled surfaces prior to the actual intensive milling operation for all test sections. The milled
surface between Groups 1 and 2 appeared noticeably different. [t became apparent that the milled
surface for Group 2 exhibited a more coarse surface in appearance than Group 1. The appearance
of the milled surface was consistent of 1” furrows which included a differential between peaks
and valleys of approximately 3/8".

The plant-type utilized for this project was a batch-plant located some 15 miles south of the
project. The batch-plant setup enabled the contractor to switch from the virgin mix to the
recycled mix, or vice versa, without much delay. Travel time between the plant and the site was
approximately 20 minutes in time.

Occasionally, the construction process would be delayed due to the lack of available material for
the laydown machine for approximately 5 minutes, which caused imperfections in the
uncompacted mat produced by the laydown machine. The ROADTEC RP-180 appeared to leave



a transverse mark, or indentation, at each time when forward motion was impeded for any length
of time.

Roller patterns included approximately 8 passes with a breakdown tri-roller to reach density, six

passes of the pneumatic roller followed by 4 passes of the steel-wheel double drum finish roller.

The triple drum roller, an Ingram, weighed 10 to 15 tons, depending on the volume of water

contained. The pneumatic roller weighed approximately 14 tons and the finish double-drum

roller weighed approximately 12 tons. On Tuesday, 8 June 1993, it was observed that the triple
drum roller, or breakdown roller, had been replaced by a double drum roller weighing

approximately 14 tons which was utilized on test section 130507. It was observed that this

" particular breakdown roller lacked the necessary water and scraper pads to maintain a clean set

of drums.

On Wednesday, 9 June 1993, it was observed on test section 130504 what appeared to be a dry
load between Stations 3 + 00 and 4 + 50. Approximately 1% hours following a compaction
effort on test section 130504 of an upper binder layer, it was realized that the material appeared
to be brittle without cohesion.

Due to the nature of the material observed in 130504, the state elected to perform some coring
in both test sections 130504 and 130508. In many instances, a large amount of air void or void
cavities were observed in each of the core samples. Pictures and video were obtained of the
cores in questions. The state performed a split tensile test and determined the theoretical
maximum densities for all cores in question. Nuclear density tests were also performed in those

areas in question. By Tuesday, 15 June 1993, all virgin and recycled binder layers had been
constructed.

On Wednesday, 16 June 1993, the contractor began the construction of Georgia’s "E"-mix on test
section 130505. A 1%" lift of the "E"-mix was placed on all test sections that were inclusive of
the 3%" to 5” overlays. A 2” compacted "E"-mix mat was constructed on those test sections
which included minimum surface preparations with a 2” overlay only. Throughout the
construction of both binder and surface layers, the contractor utilized the 25% rule, whereby the
construction of 1%" of uncompacted mat would yield an approximately 1” compacted product.
Temperatures of the more dense "E"-mix were observed as low as 260°F, and in some instances
reached temperatures as high as 315°F, immediately after the laydown machine. Progress was
halted during the construction of the "E"-mix layer on test section 130502 when one of the
transport vehicles discarded approximately one-half of its tare in front of the laydown machine.
This occurred at about Station 2 + 50, and as a result, production was halted while the material
was replaced into the hopper of the laydown machine. This took approximately 43 minutes,
which ultimately produced a number of surface anomalies which were not successfully removed
during the compaction process. Also, prior to the construction of the recycled "E"-mix topping,
this particular test section received a %" skin patch, or binder material, prior to the construction
of the 1%” "E"-mix layer. The contractor had accidentally applied a tack coat beyond the
intended stopping point continuing throughout test section 130502 and was unwilling to leave the
tack coat open to traffic. Hence, the construction of the %" binder layer. Another unplanned
incident occurred on test section 130501 (control section for Group 1) whereby construction of
the %" binder layer was performed beyond the beginning of the control section by 15. This
resulted in a control section of 485" only in length.



During the collection of rod-shot data on test section 130562, we noticed a number of surface
anomalies between Stations 4 + 50 and 5 + 00. The surface exhibited uneven and stretched
marks with lumps in the pavement surface. The contractor, upon notification of the above
mentioned surface anomalies, attempted further compaction efforts in an attempt to smooth and
tighten the surface. The surface anomalies once again were observed in the "E"-mix, or surface
layer.

Following the construction of both recycled and virgin surface mixes, a friction course

approximately 1” in thickness was applied to all surfaces traversing all three lanes. Rod and level
shots were obtained for the most part before and after all lifts constructed.

POSTCONSTRUCTION MONITORING
Following the completion of all rehabilitation applications, postconstruction monitoring was
initiated. These monitoring activities consisted of those same types of monitoring activities that

took place prior 1o construction.

Pavement Surface Distress

Following construction, all test sections were identified by paint and filmed by video. All test
sections were also filmed by the PASCO ROADRECON unit on 7 April 1994,

Surface Profile

In addition to the rod and level measurements, all sections were again profiled using the SHRP
high-speed profilometer on 13 June 1994. Transverse profile measurements again were collecied
by the PASCO ROADRECON unit on 7 April 1994, The plots of rod and level data before and
after overlay are available in Appendix D, which exhibit changes in the transverse profile.

Structural Capacity

Deflection measurements were again taken, after completion of the rehabilitation applications, on
3 November 1994. These results are also included in Appendix B. The structural response
appeared to improve (less deflection was observed) after completion of the overlays, with the
greatest improvements being observed in the sections with thicker overlays, as expected.

Materials Sampling and Testing

The postconstruction sampling and testing (coring of 4” cores) on 1 November 1993. Coring was
performed 50’ from the approach and leave end of each test section following a layout diagram
indicated in the Material Sampling Plan prepared for this experiment. Sampling was conducted
by LAW Engineering under the supervision of Mr. Michael Wilson. Testing is currently
underway and near completion, utilizing SHRP test protocols with the exception of P06 creep
compliance and P46 resilient modulus of the subgrade. It is our understanding that those samples
to be tested under those protocols will be set aside in storage until the required testing protocols
are available.
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SUMMARY

After review of all pertinent data retrieved from the ensuing construction events, additional
monitoring efforts have begun of the test sections located on IH-75 in Bartow County, Georgia.
It appears that this project will contribute significantly to the research efforts. Special
consideration should be given to members of the Georgia Department of Transportation. In
particular, much of the credit is due to individuals such as Ronald Collins, Dennis Richardson
and Don Watson, for their efforts in expediting the necessary tasks to make this project possible.
Credit is aiso due to Walter Boyd of the Atlanta FHWA Regional Office, for his efforts in
coordinating with the state in making this project come to fruition.

Currently, monitoring efforts are scheduled and we will continue noting changes in the surface
distress, surface profile and structural capacity, and compare those data with other projects of this
nature around the country in an attempt to improve on existing asphalt pavement rehabilitation
design methods.
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APPENDIX A

SITE BACKGROUND DATA
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Bepartment of Transportation
State of Besrgia
®ffice of Matertals and Research

15 ﬁennzhg ﬁriue
Horest Park, Beorgin 30050-2599

May 10, 1990

SHRP Regionail Coordinator
8240 MgPac Suite 250
Austin, Texas 78759

Attention: Mr. Homer Wheeler, P.E. AL[»uf’

Dear Homer:

Please find attached Georgia's nomination for the SPS-5 test site. Also,
for your information, you will find attached, a Tletter detailing the
proposed test site Tlayout, proposed mix types, and layer construction for
SPS-5.

If you need further information please contact Mr. Ronald Collins at
404/363-7501.

Yery truly yours,

e

Peter MalpHurs
State Materials and Research Engineer

PM/RC/blc

cc: Don Watson, State Maintenance Engineer
Stanley Lord, Director, Division of Construction
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ROMINATION OF TEST SITES FCOR
SP5-5, "REHABILITATION OF ASPHALT CONCRETE PAVEMENTS"

Agency: Georqia Department of Transportation

Name: Peter Malphurs
Title: State Materials and Research Fngineer
Phone: [404) 363-7510

Our agency is proposing the following site* for experiment SPS-5 on
rehabilitation of asphalt concrete pavements:

Highway (Class and Number) _[-75 Subgrade Type _56
Discrict 6 ' Traffic 600 _ KESAL/Vr.
Year Open 1978 AC Thickness 14 in.
Traffic for the Year _88 Base Type 23
aADT: _ 40300 Base Thickness __5.0 in.
Trucks: 21.5 3

*Rehabilitation is planned for 1991/92

Please return to:
Sctrategic Highway Research Program
SPS Site Nominations
818 Connecticut Avenue, N.W,
Washingron, DC 20006
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June 13, 1990

Mr. Gary E. Elkins

Texas Research & Development Foundation
6811 Kenilworth Avenue, Suite 230
Riverdale, Maryland 20737

Subject: SPS-5 Candidate Project Nominated by Georgia.

Dear Gary,

Please find enclosed the Candidate Project Nomination Forms and the letter of nomination
for a project to be considered for SPS-5 in Georgia. This project is located on I-75 near
Cartersville, Georgia and includes a current GPS test section (134119) within its imits. The
GPS Project Information Sheet and Section Field Verification Form for 134119 are also
provided for your information. The numerical grading system form which we developed last
fall was also completed and is provided for your review (total combined score of 73).

Since this was one of the projects which they had originally nominated in 1989, GDOT was
not required to submit the newer version of the nomination forms. Mr. Fitts has transferred
whatever information he could to the new forms, which are attached.

The project is located approximately 60 miles north-northwest of Atlanta in the foothills of
the Appalachian Mountains. The hilly terrain of this area will cause it to be difficult, if not
impossible, to avoid locating test sections in cut/fill transitions and side hill fills. These
conditions should be avoided according to the "Specific Pavement Studies Guidelines for
Nomination and Evaluation of Candidate Projects for Experiment SPS-5, Rehabilitation of
Asphalt Concrete Pavements”. However, the extent to which this occurs is impossible to
discern without reviewing the original project cross-sections, which are not available to us
at this time.

In February 1990, when Mr Fitts discussed the possible nomination of this project for SPS-5
with GDOT in their offices, he expressed concern about this location and asked if changes
in soil type could be expected along this project. He was told that minor variations exist as
they do on most projects, but that the soils in this particular area were generally fine-grained
(AASHTO A-4) and deep.

8230 Mopac, Suite 220 o  Austin, Texas 78759 e (512)346-0870 e FAX(512)346-8750
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The variation in cut and fill on this project did not appear to Mr. Fitts to have affected the
distress manifestations which were apparent when he visited the project to identify the
location of GPS 134119 in January, 1989. Rutting was observed throughout the project, and
appeared to exceed 0.25 in. in the center and outside lanes. The only other distress noted
was low severity raveling of the slurry seal, which was usually observed near the lane-lane
lines. ' '

The topography also affects the horizontal alignment of a project, especially an Interstate
project, since there are stricter standards for features such as percent grade, sight distance,
etc. than for most U.S. or state highways. As a result, there are three superelevated curves
within the segment of the project which can be considered for the SPS-5 site. Since the
cross-slope is constant (approx. 0.016 ft/ft), the inclusion of test sections within the
superelevated right curve would not cause a difference in the amount of surface water runoff
available at the outside edge of pavement with respect to a tangent section under similar
grade conditions. The superelevated left curves should be avoided, however, as there is a
tremendous difference between the amount of surface water runoff at the outside edge of
pavement compared to what is available in a tangent section, particularly in this case where
there are three lanes in each direction.

While this surface water runoff consideration does not appear as a criterion in the
guidelines, it really should, and merits consideration by all regions. To illustrate this,
consider a case where there is a level (0.00% longitudinal grade) pavement which is 24 ft.
wide. Assume that this location receives a one-inch rainfall accumulation in a thunderstorm.
A point on the outside (right) edge of pavement with an area of one square inch would be
exposed to 1 cubic inch of water if the roadway is in a superelevated left curve, because the
pavement is sloping away from this point. However, this point would be exposed to 289
cubic inches (1.25 gallons), less the amount which evaporated, infiltrated into the pavement,
or was sprayed off the surface by traffic, if it were in a tangent section with a constant cross
slope receiving the same amount of rain. As you can see, the result of allowing sections
with different surface drainage is to effectively change the environment with respect to the
quantity of moisture available at the outside edge of pavement or in the wheelpaths in the
outside lane.

The reason for this discussion is that some difficult decisions will have to be made on this
and other projects regarding which feature is more important to avoid when identifying
specific test section locations for all SPS experiments. On this project, the choice would be
between cut/fill considerations and surface drainage. It may be that similarity in surface
drainage conditions (moisture accessibility) is more important than similarity in cut/fill,
particularly if cut/fill changes do not result in significant differences in the soil type.

Regarding the project nominated by Georgia, there are features which make it an attractive
one to implement into the SPS-5 study. It could perhaps have the highest rate of ESAL
applications of any SPS-5 candidate, with an estimated 600 KESAL's/year in the design
lane. GDOT is also planning to include, as supplemental sections, 3.5-inch overlays with
virgin and 30% recycled mix for both levels of surface preparation, which would allow future
researchers to evaluate an important intermediate level of this factor. Since 134119 is the
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only GPS test section in Georgia which has not been sampled, it should be possible to
coordinate the GPS and SPS sampling and field testing operations (to reduce costs to
GDOT).

The only significant negative feature about this project is the inability to locate all sections
uniformly within fills or cuts and out of cut/fill transitions. This may not be significant on
this project, as the distress in the existing pavement is relatively uniform and does not
appear to be attributable to differences in cut or fill.

We are concerned about the probable necessity of having both cut and fill within a
particular test section, but believe that this project has sufficient merit that it should be
accepted for further consideration. If we find a better project for this cell later this summer,
we could recommend it instead.

Best wishes,

rent Rauhut
Program Manager, SRCO
Attachments: As stated above.

cc:  Dr. Amir Hanna
Homer Wheeler
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SP5-5 Nomination Form/28 Aug 89
SHEET A. SPS-5 CANDIDATE PROJECT NOMINATION AND INFORMATION FORM

STATE __ S A
PROJECT LOCATION
ROUTE NUMBER . _ 7.5 _
ROUTE SIGNING Lf/incerstate (] U.5. {] State [] County
Other
PROJECT LOCATION Start Milepost®™ 277./ End Milepost 285.2
Start Stacion T&+50 End Station S09+00

PROJECT LOCATION DESCRIPTION Preject bagias at +he Bartow - Cherohoe
Co. line aumd a2xtonds +o Emarzor — AllaFoona B, Miomaris .
Are Fc._:‘?‘eo[ amd GPRZP 124119 s Jecaled /n e NEL witbin s /cfgm:?f

COUNTY - EarTaw
HIGHWAY AGENCY DISTRICT NUMBER B ' &

SERP ENVIRONMENTAL ZONE

(] WET FREZZE W WET NO-FREEZE (] DRY FREEZE [] DRY NO-FREZZZ

SIGNIFICANT DATES
LATEST DATE OF APPROVAL NOTIFICATION FRCM SHRP

CONTRACT LETTING DATE il
ZSTIMATED CONSTRUCTION START DATE 91
PROJECT DESCRIPTION

' YEAR OPENED TO TRAFFIC ' 78

NUMBER OF LANES (One Direccion) 3
@J/Sivided [] Undivided
QUTSIDE LANE WIDTH (Feec) 12
QUTSIDE SHOULDER TYPE ‘
[}] Turi [] Granular [4]/Asphal: Comeczere [] Surface Trzatmen:
[i PCC [] Curb and Gucter OCther
QUTSIDE SHOULDER WIDTH (Feet) >
SUBSURFACE EDGE DRAINS [} Placed at initial comstruction [Q”ﬁ%t Used
(] Recroficced Recrofic Dace

ASSESSMENT OF PRESENT PAVEMENT CONDITION H@.r (] Peer

PREDOMINATE DISTRESSES
[] Fatigue Cracking [] Other Cracking [] Potholes/Patches E%/Eutting

Comments

A.10



SP5-3 Nemination Form/28 Aug 89

SHEET B. SPS-5 CANDIDATE PROJECT NOMINATION AND INFORMATION FORM
STATE <va
PAVEMENT STRUCTURE LAYER DESCRIPTIONS

(g;;f. 6-, Gdﬁ-'j

LAYER® LAYER? MATERIAL TYPE? THICKNESS® STRUCTTURAL®
NO DESCRIPTION CODE CLASS CODE (TNCHES) COETTICIENT
1 SUBGRADE (7) =y —— —
2 0 & 2 < __ &% .o 0.6 38
3 o = 23 __S.o 0.1 #_
“ o 4 28 __ 392 o=+
5 2+ 28 __ 3o 0 =24
: o 3 - 2.8 0. 4 £

®* 7 o Z 7z .z 0.0 &

8 o o . 0.
9 o o e 0.

NOTZS

1. Layver 1 is the natural occurcing subgrade soil. The exiscing surface will have

the largest assigned layer numper.

2. Layer description codes:

Overlay .......... 01  3ase Layer ........ 05 Porous Frigzien Cfourse . 09
Seal Coat ........ 02 Subbase Layer ....; (o] SurZace Trazatment Iy
riginal Surface . 03  Subgzade .......... 97  Zmbankmenz {Filll ... .. Ll
Subsurface HMAC .. 04 Inzerlaver ........ 08
3. Refer to Tables 1 through & Zor material class codes.
4, IZ subgrade depth to a rigid layer is known, enter this depth Zor sudgracs,

otherwise leave blank for subgrade layer.
5. Enter AASHTO scructural layer coefficient used in pavement design or =yplcal
coefficient used by agency for this material. For the subgrade, encer eitherc

AASHTO soil support value or esctimated resilient modulus.

— / . ' Vs ‘ -~ : !
9&’ A e I=?25<$, ?7£; cu’tjzngr/’£42 I7&§¢y{ Clsyaiaal@%'c?alﬂtfﬁl7é 777¢J544
Covrse was remeoved awnicl fz,n/aeﬂa(w;% 3 :/ar// cea/.

A.ll



S5PS-5 Nomination Form/28 Aug 89

SHEET C. SPS-5 CANDIDATE PROJECT NOMINATION AND INFORMATION FORM

STATE G A
TRAFFIC DATA
ANNUAL AVERAGE DAILY TRAFFIC (TWO DIRECTION) 403048
% HEAVY TRUCKS AND COMBINATIONS (OF AADT) 2/. 5
COUNT YEAR OF AADT ESTIMATE 1988
TRAFFIC GROWTH RATE SINCE PROJECT OQPENED TO TRAFFIC  (%/YR)
18K ESAL RATE IN PROPOSZD STUDY LANE (1,000 ESAL/YR) & o0

YEAR OF ESAL RATE ESTIMATE
ESTIMATED TOTAL 18K ESAL APPLICATIONS IN STUDY LANE!

REHABILITATION INFORMATION?
PRIMARY CAUSE FOR REHABILITATION Botting axceeclina 'Ju'',

OVERIAY Thickness Material Type
{(Inches) Class Code
Surface Course =1 <)
Binder Course 2.0 28

SURFACE PREPARATION PRIOR TO QVERLAY
{1 Pactehing [] Crack Sealing (] Miliing Depth of Mill
Qther

OTHER CONSTRUCTION ACTIVITIES TO BE PERFORMED DURING REHABILITATION

NOTES
1. Leave blank if estimate is not available.
2. This information concerns the planned rehabilitation work to be performed by

the agency on the non-experimental portions of the projecc,
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SPS-5 Nomination Form/28 Aug 89

SHEET D. SPS5-5 CANDIDATE PROJECT NOMINATION AND INFORMATION rORM
STATE __ G A
TEST SECTION LAYOUT
NUMBER OF TEST SECTIONS ENTIRELY ON: FILL cuT
SHORTEST TRANSITION BETWEEN CONSECUTIVE TEST SECTIONS (Feer) 22523"jk
COMMENTS OMN DEVIATIONS FROM DESIRED\SITE LOCATION CRITERIA
¥ &GDOT has already lewsl.-oot o plan for commstruething
7 Frast 56674077.:" {UAT;A ::._g 1’//4-&57‘/47&64/1; Yhesr mn;naf/olnv
/etfs r .
A [Pk e lagoot can be modtel loccorcli fo Konaladd Collinz),
/T s :,,;/:,'/g/&, %f cw‘/é"// Ao pz, Frons c'anvée Qv clec!.

OTHER SHRP TEST SECTIONS

DOES PROJECT CONFORM TO GPS-1 OR GPS-2 PROJECT CRITERIA? [ YES  [] NO
DOES AGENCY APPLIED TREATMENT QUALIFY FOR GPS-637 s (] w0
IS PROJECT SUITABLE FOR SPS-3 TEST SECTIONS? (] YES  [] %O
IS AGENCY INTERESTED IN USE OF PROJECT AS SPS-3 SITE? (1 vEs WO
DISTANCT TO NEAREST GPS TEST SECTION ON SAME ROUTE (Miles) same oroec?
TEZST SECTION NUMBER OF MEAREST GPS SECTION (I Z4115

SUPPLEMENTAL TEST SECTIONS

IF SUPPLIMENTAL EXPERIMENTAL TEST SECTIONS ARE PROPOSED, COMPLZITE THE

1y

iy
1\ o
[~
Q
F
H
w“
(9]

TOTAL NUMBER OF SUPPLIMENTAL TEZIST SECTIONS

FACTORS TO 3E INVESTIGATED R Y sverley uzimg viraiaand
N 1
f'.e.c\/c./aa[ MiIx on bcﬂ% levels ﬁf_,furvéce pagpara.ﬁaﬂ.
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NATIONAL RESEARCH COUNCIL

STRATEGIC HIGHWAY RESEARCH PROGRAM

818 Connecticut Avenua, N.W., Washington, D.C., 20008 Tei.: (202) 334-3774 Fax: (202)223-2675

June 28, 1990 Damian J. KutasH

Executive Director

MEMORANDUM

TO: Homer Wheeler, Southern Region@v
FROM: Amir N. Hanna)’)")’#;‘- P
SUBJECT: Nomination for SPS-5 Site in Georgia

We have reviewed the nomination form for the proposed SPS-5 site
on I-75 in Georgia (BRE's submission of June 13, 1990).

A preliminary review of the proposed site indicates that the site
meets the requirements for the SPS-5 experimental design for
roadways In the "wet-no freeze" enviromment zone. However, in the
absence of a site plan and profile sheets indicating the location
of the proposed test sections, the suitability of the proposed can
not be adequately assessed. Consequently, the nominated site can
only be tentatively approved at this time.

. Please forward to Gary Elkins (TRDF, Maryland) as scon as possible

a site plan and profile sheets for the proposed site in order to
complete the review process and notify Georgia Department of
Transportation with the final results of the review.

Enclosure (preliminary review)

ce: N. F. Hawks
D. Donnelly
P-001 (G. Elkins)

A4
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TR D r ' TECHNICAL MEMORANDUM
SHRP + LONO TERM PAVEMENT PERFORMANCE PROGRAM

June 25, 1990

TECH MEMO NO.:  PLl-TM-EC-§0 DATE:

AUTHOR: Gary E. xnm@ FILE:  P1-5PS-31

DISTRIBOTION: Amir Hanna 3

SUBJECT: Reviev and recommandation on nominated SPS-5 project on 1-7%
in Georgla.

This memorandun contains my review comments and recomnendations on the SPS-
5 project In Georgias. This zeviev is based on the nomination form and
information to me under Brent Rauhut’s letter of Jumne 13, 1990,

As discussed in Brent's letter, I agree that super-elevated curves. should
be avoided within test sections, but would note that even right hand super-
elevated curves impose differences iIn drainage patterns that should be avoided,
parricularly on center crown pavenment sections. The operational definition
should be that all test sections have the same crosa slope (inecluding any super-
elevation) and c¢xross section shape (crown - no crown). It {3 difficult to
generalize vhich is more important, constant cross-slope and section sghape, or
constant cut-fill. This depends on site conditions. For example, crossing cut-
£111 transitions with-in a test section could produce significantly different
results from the material tests performed adjacemt to the ends of the project.
Also, deflections within the project section could vary significantly as a
function of cut-£111. Depth to & rigid layer could alszo vary significantly due
to cur-f11l, or they might not wvary.

Given the SN of the pavement structure, it 1s not surprising that the
project displays only moderate amounts of structural distress and that it does
not appear to vary as a function of cut-fill. Using the information on layer
thicknesses and layer coefficlents providad on the nomination form, the pavenment
has a strucrural number of 6.14 (uncorrected for drainage). Assuming a subgrade
resilient modulus of 3,000 psi (the values azsigned to the material at the AASHO
Road Test), which could be considersd a “weak" material, and a zeliability level
of 50% (mean life), the 1986 AASHTO design equation predicts that the structure
can withstand more than 51 million ESAi. applicationz for a serviceability drop
of 2.5. At 'a 90% reliability level, assuming S, of 0.35, the pavement is
predicted to withstand 18 million ESAL applications.

€811 Kealworh Ave., Suic 280 o Riverdale, Maryland 20737 & (301) 7792505 o FAX 1-301:779-2507
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Assuming that the estimated 600,000 ESAL/year rate {n the study lane was
constant since 1978, (to over estimate the effect of the traffic growth), then
this astimate the effect of the traffic growth), then this section has received
an estimated 7.2 million ESALS. Its’ 20 year design traffic is approximately 12
zillion ESALS. Although this section has what the Southern region dascribes as
a high traffic rate, given the assumptions on the raquired pavement structure,
the existing pavement structure might be considered over designed.

Assuming a 12 million ESAL design traffic (20 years @ 000,000 ESAL/year),
then a pavement structure with an SN of 5.1 would be required (R=50%, , 3PSI=2.5,
M;=3,000 psi). An 8N of 5.85 would be required for B=30%, S.~3.5, 3PSI=2.5,
¥,=3,000 psi. Since we expressed the over/under design considerarions in terms
of the design SN value based on AASHTO, the as-buile SN of §.14 is laess than 1.2
times 3.1 (design SN @ R=50%). Therefors, it mests the over/under design
criteria. Although this pavenent has & "high" traffic level, in my opinien, this
fearure does not make it more desirabla, than say, a project with 200,000 ESAL'S
per year, as suggested In Brent’s letter.

Wirhout a site plan and profile sheets, it is not possible to assess the
project’s suitability. I suggest that you send a zhort memo to all of rthe
regions requesting that they submit a plam and profile sheet for each project
which shows the location of the proposed test ssctions. Nomination forms should
nct be submitted wlthout these plans since this Iimportant aspect of a sites’
sultability cannot be asgessed. It doas not sppear logical to provide tentative
proJect acceptance pending plan review. It #lso creates & time waste since we
zust review the project again after the plans have been reviewed to assess the

suitabllity of the site.

Based on the information provided, I recommend that we tentatively accept
this project pending a plan reviaw to assess the site suftability for location
of test sesctioms.

GEE/gfb
WPS1\TECH\ECTM. 60
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dject:

5 om

To:

e AHRECEIVERSED 1 4 1932 Memorandum

Ufi’rmspa!aﬁm

ol

Federal Highway 6300 Georgetown Pike
Administration McLean, Virginia 22101

ACTION: Specific Pavement Study (SPS) - Beorgia™ oae: ogp 4 1992
Allocation of Incentive Funds

Director, Office of Engineering and Highway m'_yo? HNR-40

Operations Research and Development

Mr. Leon N. Larson
Regional Federal Highway Administrator (HEO-04)

Atlanta, Georgia

We received and previously approved the nomination from the Georgia Department
of Transportation {DOT) for a SPS-5 test site on I-75 in Bartow County.
Participation in the SPS-5 experiment is appreciated. The information from this
site will contribute significantly to achieving the goals of the experiment.

The inclusion of this site into the Long-Term Pavement Performance (LTPP)
pragram allows Georgia DOT to be eligible for special incentive funds for
reimbursement of certain expenses associated with the SPS experiment. This
memorandum authorizes the obligation of a total of $30,000 subject to the

following:

1. Georgia DOT’s continued agreement to conform to all of the design and
participation requirements of the experiment. -

2. Funds are to be used for reimbursement of costs associated with the SPS site
for; (a) the purchase and/or installation of weigh-in-motion and/or
automated vehicle classification equipment; (b) conventional sampling and
materials testing; and/or (c) traffic control expenditures that are incurred

as part of this data collection activity.

3. The expenditures were on projects completed after May 4. Funds are expected
to be used within 5 years of this authorization.

4. The appropriation code is 380 and the regular Fiscal Management Information
System and regular Federal-aid procedures are to be used.

5. The accounting code for these funds is: 380-04-13-50-0000-005.

AT



The cooperation and assistance of the FHWA Region 4 and Georgia Division staff
in the LTPP program is appreciated. Upon receipt of this memorandum, it is
expected that the Georgia Division Office will officially notify Georgia DOT of
this allotment and establish the appropriate accounts. Any questions concerning
the requirements or this allocation should be directed to Mr. Monte Symons at
(703) 285-2730. Question related to the project status, testing, and/or
coordination should be directed to either Mr. Symons or Mr. Homer Wheeler, LTPP
Southern Regional Engineer. Mr. Wheeler can be reached at (512) 346-7477.

7l 773

Thpmas J. Pta 77(,

¢cc: Mr. Homer Wheeler
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s 5 PAVEMENT CONSULTANCY SERVICES

A DIVISION OF LAW ENGINEERING

October 2, 1990

Dr. Amir Hanna

Strategic Highway Research Program
818 Connecticut Avenue, NW
Washington, DC 20006

Subject: The Proposed SFS-5 Project on I-75, Georgia
Dear Amir:

This is in response to a letter dated September 11, 1950 from Gary Fitts, Brent
Rauhut Engineering, Inc., regarding the suitability of the proposed SP5-5 Project
on I-75 in Georgia. ‘

As now proposed, the project will be divided into two groups of test sections
with the virgin HMAC sections on the northern end and the RAP section on the
southern end of the project. As Gary Fitts indicates, most problems with the
layout of the project have been resolved except for the concern related to the
project being located In both cut and fill areas. In order to resolve this
concern, BRE has analyzed FWD deflection measurements along the project and
compared the responses with two other SPS-5 projects. Primarily data for Sensors
1 and 7 were analyzed.

Based on the analysis of the data, BRE is of the opinion that the variability in
the deflection response between cut and fill areas is not unusual when compared
with twoe other accepted SPS-5 projects. Also, according to BRE, the distress
observed throughout the project is similar regardless of cut and fill heights.
BRE therefore recommends approval of the proposed project for the SPS-5
experiment.

PCS/LAW has reviewed the information provided by Gary Fitts and have the
following comments to offer:

1. While deflection variations in the proposed section are not greater
than those for similar projects, it is quite obviocus from the
information provided that there are very unique subsections within
the project; i.e., Stations 315 to 330, 330 to 360, and 360 to 370.
Similar trend could not be ascertained for the Group Il area
(Station 150 to 210) since deflection data for this area was not
included.

2. If one looks at the normalized deflection statistics for each of
these subsections, the difference in magnitude is quite marked,
particularly when looking at the mean values. The mean geophone 7
normalized deflection for the first subsection, for example, is
approximately twice as large (i.e., weaker foundation, fill)} as that
of the second subsection fi.e.. stronger foundation, cut).

3. From the above observations, it is our opinion that the response of
the pavement to loadings will be different for each subsection.
Before providing a more definjtive conclusion, however, we feel that

12240 Indian Creek Court, Suite 120
Beltsville, Maryiand 20705-1242
Telephone (301) 604-5105

A19 FAX (301) 604-5032



Dr. Amir Hanna
October 2, 1990
Page 2

further analyses need to be made to resolve several concerns. These
concerns are briefly discussed below.

As the pavement in question is comprised of an asphaltic
concrete surface, were there any efforts made to correct the
deflection data for temperature prior to undertaking the
analysis, This we feel is critical in order to perform
comparison studies and ultimately develop conclusions from the
results of these studies.

Along the same lines, only normalized deflection data for the
12 kip load is provided in the letter. We think it is
important to look at deflections from both the 9 kip and 12
kip loads In order to assess the non-linear behavior of the
materials, particularly that of the subgrade.

The data analyzed was from Group I area only. Is the Group II
area responses similar?

We suggest that a hypothesis test be performed to determine if
there is a significant difference in deflection response of
the cut and fill areas.

We a%fee with SRCO that the variability in normalized deflections on the proposed

SPS-

project in Georgia is not unusual when compared with other accepted SPS-5

projects. However, we would feel more comfortable with recommending the

acceptance of the
resolved.

Please call me 1if

Sincerely,

(;'r;w hz ) : %4;6’) |

Skiraz D. Tayabji,
Division Manager

SDT/cs

project if the concerns we have expressed are satisfactorily

you have any questions regarding the above discussion.

Ph.DY, P.E.

A.20



NATIONAL RESEARCH COUNCIL

S STRATEGIC HIGHWAY RESEARCH PROGRAM
A

Southern Region, 8240 MoPac Expressway, Suite 250. Austin, TX 78753 Tel. {512) 346-7477 Fax (512) 246-8750

Homer G. WHEELER
Regional Engineer

October 31, 1990

Mr. Peter Malphurs

State Materials & Research Engineer
Georgia Department of Transportation
15 Kennedy Drive

Forest Park, Georgia 30050

Subject: SPS-5 on Interstate-75 in Georgia.

Dear Pete,
The subject nomination has been reviewed and is hereby approved.

The "ideal" SPS-5 project would be located on shallow fills. However, we recognize that
finding an "ideal" highway project for this experiment is extremely difficult, consequently we
must work with the combination of terrain and available construction projects as they are.
In this regard, the Georgia SPS-5 project has a number of the test sections located on deep
fills and others are located in fairly deep cuts. This is how we found the project and this
is the way it has been approved. However, when you are locating and positioning the test
sections in the construction project, the experiment requires the entire length of each 500
test section be placed completely on cut or fill. Also, any cut-to-fill transitions and sidehill
fills should be avoided. Mr. Gary Fitts will assist Georgia DOT personnel in this endeavor.

Pete, we wish to thank you and your staff for your support of SHRP and your commitment
to the Specific Pavement Studies Program.

Sincerely,

&
omer G. Wheeler, P.E.

SHRP Regional Engineer, SRCO

cC: Neil Hawks, SHRP-DC
Amir Hanna, SHRP-DC
Brent Rauhut, PM-SRCO

HGW.:dmj
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NATIGNAL RESEARCH COUNCGIL

STRATEGIC HIGHWAY RESEARCH PROGRAM

—

Southemn Region, 8240 MoPac Expressway, Suite 250, Austin, TX 78759 Tel. (512) 346-7477 Fax (512) 346-8750

Homer G. WHEELER
Regianal Engineer

March 12, 1993

Mr. Monte Symons

Federal Highway Administration

LTPP Division (HNR-40)

Turner-Fairbank Highway Research Center
6300 Georgetown Pike, Room F 215
McLean, Virginia 22101

Subject: SPS-5 Project in Georgia.
Dear Monte,

Reference is made to the Materials Sampling and Field Testing Plan for the Georgia SPS-5
Project #130500, on IH-75 in Bartow County, Georgia. The sampling for this SPS-5 project
" was carried out in late February, and review of the results has convinced us that construction
and monitoring of this project as is would not be in anyone’s best interests.

Attached you will find boring logs for the four borings, Al through A4. It should be noted
that borings A1 and A2 are located on the north side of Lake Allatoona and borings A3 and
A4 on the south side. It can also be seen that the pavement structure is different for the
first two and the last two borings. The asphalt concrete is 3” to 4” thicker and the crushed
stone below the HMAC is much thicker for the latter two borings. The stiffness of an 18”
layer of AC is theoretically over twice that of a 14" layer.

We have also included station numbers and the cut and fill depths at the bottom of each
boring. As can be seen, these depths vary from 31’ of cut for Al to 83’ of fill for A2.
These values were taken from the plans furnished by the Georgia DOT.

It can also be seen that all of the borings except A2 terminated in refusal. The reason for
this in the two cut areas is obvious as the cuts are through rock. In the fill areas, we suspect
that the rock from cuts was used as rock fill. To further complicate the picture, it appears
that the materials below the pavements and below the shoulders are often quite different.
The results from the shoulder probes appear below:

1. S1 - Refusal was reached at 6’ after augering through silty gravel.

2, S2 - Auger refusal was reached after augering through 19.5’ of sandy silt,
except for 1’ of what appeared to be a shale layer between 7.5’ and 8.5’.
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3 S3 - Auger refusal was reached at 13'. The first 24’ appeared to be a
weathered rock or shale, a silt was found between 2.5 and 10’, and the
weathered rock or shale was encountered in the next 3' before refusal.

4. S4 - No refusal was reached and the probe was terminated at 20°. The
materials encountered ranged from clayey sand to silty clay.

S, S5 - There was no refusal. The auger probe was terminated after boring
through 20’ of silt and sandy silt.

6. S6 - No refusal occurred and the probe was terminated after augering through
20" of sandy to clayey silts.

The set of plans that was furnished to us by the Georgia DOT provided information on cut
and fill, but did not identify materials or give any indication of the variability that we have
encountered. We might question some of these results, except that we had personnel on-site
watching what was occurring and the engineer in charge of the sampling for Law
Engineering was the very competent one that planned, initiated, and supervised the GPS
materials sampling for the Southern Region east of the Mississippi River. The Georgia
DOT also was represented at the job site by Mr. Dennis Richardson, the same gentleman
that has worked closely with us for the past five years, and who has participated in sampling
and other activities for every GPS test section in Georgia. He seemed as surprised as any
of us at what was found.

The problems that we aunticipate with these test sections, as presently planned, are as
follows:

1 The pavement structure and supporting soils for the test sections with virgin
asphalt on one side of Lake Allatoona and for the recycled asphalt pavements
on the other side of Lake Allatoona differ sufficiently that comparisons would

not be meaningful.

2. While the subgrade for the test sections with virgin asphalt may marginally
satisfy the experimental requirements for fine grained soils, the crushed stone
continued to auger refusal (rock or rock fill) for those test sections having
RAP. We already have too many SPS-5 projects in the national experiment
that rest on coarse instead of fine-grained soils per experiment design.

3. In view of the very considerable variability in structure and supporting soils,
future monitoring data may be expected to introduce unwanted bias into the
data base for future analyses. While certainly some useful information would
be obtained, the data could be expected to be more of a problem than an
asset for the analyses.
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As this work is under contract and will likely start in May, we feel that an alternative to
cancellation of the project should be sought. The alternative that we propose involves the
following:

a. Construct all the SHRP sections on the north side of Lake Allatoona. (This
area can accommodate the eight treatments, but not the control section,
130501.)

b. Construct all supplemental test sections on the south side of Lake Allatoona.
(This precludes direct comparisons of the 3%4” virgin and RAP mixes to the
SHRP overlays of 2” and 5", but does leave comparisons of the 34" virgin
and RAP mixes, milling and inlaying prior to overlay versus overlays on the
old surface, and effects of milling and inlaying versus the control section.)

Table 1 (attached) indicates the proposed relocations of test sections to accomplish this
alternative. The relocations are planned to minimize impact on the construction. We were
able to keep three of the test sections in their currently planned locations.

It is unfortunate that the SHRP portion of the experiment must sacrifice its control section
and that Georgia DOT will lose their primary trust of comparing 3% " overlzys to 2" and
5" overlays. However, this appears to be the only approach that maintains reasonable
viability for the project to contribute to future analyses, as well as some utility from the
supplemental test sections.

We do not want to broach revision of the project with the Georgia DOT until we have your
agreement to doing so. On the other hand, this is under contract and construction could
start in May. Consequently, we must ask you to give this priority and to give us your
response as early as possible next week. We will still have to coordinate with the Georgia
DOT and will undertake that immediately after we receive your response.

It is frustrating to us that this has occurred so late in the process, as we are sure it will be
to you. Please feel free to call either Brent or myself, as required, to expedite a position
on this.

Sincerely,

Apnr

Homer G. Wheeler, P.E.
SHRP Regional Engineer, SRCO

HGW:dmj

Attachment: Boring Logs.

ccw/Att:  Shiraz Tayabji, PCS/Law John Miller, PCS/Law
Brent Rauhut, SRCO
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TABLE 1. ALTERNATIVE SUBSTITUTIONS TO INCLUDE
ALL SHRP TEST SECTIONS ON ONE SIDE OF LAKE ALLATOONA

North Side of Lake Allatoona:

“ 130553 Mill 2" /Tnlay 2" 130506 |G Mill /Inlay
(Virgin AC) 2" Overlay (Virgin AC)
130506 Mill/Inlay 130507 |z Mill/Inlay
2" Qverlay (Virgin AC) 5" Overlay (Virgin AC)
130556 Mill/Inlay 130504 | (3) 5" Overlay
314" Overlay (Virgin AC) (Virgin AC)
130507 Mill/Overlay 130505 |4 2" Overlay
5" Overlay (Virgin AC) (Virgin AC)
I By
130504 5" Overlay 130500 (&) Mill/Tnlay
(Virgin AC) 2" RAP Overlay
130552 314" Overlay 130508 |@ Mill/Inlay
(Virgin AC) 5" RAP Overlay
130505 2" Overlay 130503 {& 5" RAP Overlay
(Virgin AC)
130501 Control #1 130502 |(&) 2" RAP Overlay
South Side of Lake Allatoona:
130554 Mill 2" 130554 Mill 2"
Inlay 2" RAP Inlay 2" RAP
130509 Mill/Inlay 130585 Mill/Inlay
2" RAP Overlay 314" RAP Overlay
130585 Mill/Inlay 130551 314" RAP Overlay
314" RAP Overlay
130508 Mill/Inlay 130582 314" Qverlay
5”7 RAP Overlay (Virgin AC)
130503 5" RAP Overlay 130556 Mill/Tay
31" Overlay (Virgin AC)
| 130551 314" RAP Overlay 130553 Mill 27
Inlay 2" Virgin AC
130587 Control #2 130587 Control #2
130510 Planned Treatment 130510 Planned Treatment

—

A26

+0

t+ 3

iC

-2



JAM—F 1 9% Mo 1& 314 MARTERIALS % RESEARCH

DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS AND RESEARCH
15 KESNEDY DRIVE
FOREST PARK, GA., 30050-2559

(404) 363-7500
FAX (404) 363-7684

FAX TRANSMITTAL

DATE /- 3/~ 7¥

FROM 'a?nn-'.s Qachdrdsm\ OFFICE

PHONE

TO Mcwf, sz,mi' OFFICB PHONE

A27



REQUEST FOR(EPPROVAD}REYISIUH UF ASPHALTIC CUNCREIE JUB MIX FURFULA

County Z e four é’ég,_,_ Kee bsds

Project _ 7 27.25-3 (73) o/

Contract 1.0, Number: Z_ /400% 0pn./

From: Fe o G eorgie
To:

Date: & '7.25’

(Contrac tor/Subcontractor)

Original Reply To: /¥ e /,4-¢/, ﬂJ»-fg/,{ Lol Exgiycce
HATERIALS DATA

~ lype of Aggr, Source '
Hix }:'Iix I1.0. No. Size b4 Yo. Source/Location
Raf ol 574 2A¥-2 _913 Kosne Sbed &,
227 e LT L fasy 13745 male oy At e faad Gy
i /0 (9l mce ' . » - -
£ p¥xysy €51 727 |zel - suie . . - .
go7Z 13r 2% ¢ Yidirase (s temials oo A Gigee [ vy ot
fro  1é0 2K g v “ ﬁ -
E 0¥ E9 277 7 ouge . . - ;
Rap st /ey e L2 Y 7o 9T AT
l o8 122! rega Lol AN s ety .
207 170 Ot s " . - 5
B 0% XS/ G0 777 123 | _pwel . N - =
loeg 22l »wlc
§07 130 DL ¢
{© 27 25hd
\B Og(" 6? -7?7 2o 0“"'
Grade of AC: 4d 205 0o % SAellal A2 A .
'a’é; v [--X-4 Aheze.s L‘z/n: AA/}:AAJ ,4//&/4/
s - , Lime: ¥ (X] .91 »001 A Kt Asos d
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APPENDIX B
DEFLECTION PLOTS -

PRECONSTRUCTION/POSTCONSTRUCTION
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Peflection Data for Section:

130505A

@.389E +04d
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130505C
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209 396
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-1080 ° 100
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B.2
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Deflection Data for Sectioun: 130506A
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Deflection Data for Section: 130507A
Q.3580E+80
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: : é e e ;
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beflection Data for Section: 130504A
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Defilection Data for Section: 130503A
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Pef lection Data for Section: 130508A
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B.7



beflection Data for Section: 130509A
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Deflection Data for Section: 1306014
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Deflection Data for Sectian: 130563A
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Deflection Data for Section: 130562A
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Deflection Data for Section: 130561A
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Deflection Data for Section: 130565A
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DPeflection Data for Sectian: 130510A
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PRECONSTRUCTIO

POSTCONSTRUCTION

Summary of Data for section 130501C
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MATERIAL SAMPLING AND FIELD TESTING PLAN
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MATERIALS SAMPLING AND FIELD TESTING PLAN
GEORGIA SPS-5 PROJECT (1305)
IH-75, SOUTHBOUND
BARTOW COUNTY, GEORGIA
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1305 Materials Sampling, April 1993

TABLE 1

-~

SHRP SPS-5, REHABILITATION OF ASPHALT CONCRETE PAVEMENTS
IH-75 SBL, BARTOW CO., GEORGIA - GROUP 1

e . TYPE | @ STATION | @ STATION | (FL.)= <
130505 2" Overlay 369 + 63 364 + 57 150
(Virgin)
130506 Mill/Inlay, 363 + 05 357 + 99 200
2" Overlay
(Virgin)
130507 Mill/Inlay, 355 + 97 350 + 91 200
5" Overlay
(Virgin)
130504 5" Overlay 348 + 88 343 + 82 200
(Virgin)
130503 5" Overlay 341 + 80 336 + 74 200
(30% RAP)
130508 Mill/Inlay 334 + 71 329 + 65 150
53" Qverlay
(30% RAP)
130509 Mill/Inlay 328 + 15 323 + 15 150
2" Overlay
(30% RAP)
130502 2" Overlay 321 + 65 316 + 65 200
(30% RAP)
130501 Control #1 314 + 65 309 + 65 -




TABLE2

SHRP SPS-5, REHABILITATION OF ASPHALT CONCRETE PAVEMENTS

TH-75 SBL, BARTOW CO.,GEORGIA - GROUP 11

| BEGIN.. | END. | TRANSITION
| & STATION: | ‘¢ STATION (FT.)
130567 Control #2 212 + 50 207 + 47 200
130563 Mill/Inlay, 205 + 45 200 + 39 200
(Virgin)
130566 Mill/Inlay, 198 + 36 193 + 30 200
3.5" Overlay
(Virgin)
130562 3.5" Overlay 191 + 28 186 + 22 200
(Virgin)
130561 3.5" Overlay 184 + 19 179 + 17 150
(30% RAP)
130565 Mill/Inlay 177 + 67 172 + 67 200
3.5" Overlay
(30% RAP)
130564 Mill/Inlay 170 + 67 165 + 67 200
(30% RAP)
130510 Planned 163 + 67 158 + 67 -
Treatment

C.5
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Georgia SPS -5 Alternative
Test Section Layout

Supplemental (3 -1\2" Overlays Grouped)
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1305 Materials Sampling, April 1993

TABLE 3. SCOPE OF MATERIALS SAMPLING AND FIELD TESTING

C.8

DESIGNATION
PRE-CONSTRUCTION SAMPLING
1. Asphalt Concrete (Original Layer)
Coring - 4" diam. cores 42 C1-C42
Coring - 6" diam. cores 4 Al-Ad
Coring - 12" diam. cores 12 BA1-BA12
Bulk Sampling (3-12" diam. cores) 3 BA4-BA6
2.  Unbound Base/Subbase Layers
(Per Layer)
Augering 6" diam. holes 4 Al-Ad
Bulk Sampling in 12" diam. holes 12 BA1-BA12
Bulk Sampling in Test Pits 3 BA4-BAG
Moisture Content Samples 12 BA1-BA12
3 Subgrade
Thin-walled Tube Sampling 8* Al-A4
*(Two tube samples per hole. If
undisturbed tube sampling is not
possible, splitspoon sampling will
be conducted.)
Bulk Sampling in 12" diam. holes 12 BA1-BA12
Bulk Sampling in Test Pits 3 BA4-BAG
(12" diam. cores)
Moisture Content Samples 12 BA1-BA12
4, Shoulder Auger Probes 6 51-S6
POST-CONSTRUCTION SAMPLING
1. Asphaltic Concrete (Overlay)
Coring - 4" diam. cores 68 C45-C84, C85-C112
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TABLE 4, SPS-5 LABORATORY TESTING PLANS (PRECONSTRUCTION)

 MATERIAL TYPE .

A. ASPHALTIC CONCRETE;
Core Examination/Thickness
Bulk Specific Gravity

Maximum Specific Gravity
Asphalt Content (Extraction)
Creep Compliance

Resilient Modulus

Tensile Strength

Field Moisture Damage

B. EXTRACTED AGGREGATE:
Type and Classification:
Coarse Aggregate
Fine Aggrepate
Gradation of Aggregate
NAA Test for Fine Aggregate
Particle Shape

C. ASPHALT CEMENT:
Abson Recovery
Penetration at 77F & 115F
Specific Gravity (60F)
Viscosity at 77F
Viscosity at 140F & 275F

—

. B : o

SHRP TEST | = SHRP
DESIGNATION | - PROTOCOL
ACO1 PN
ACO2 P0O2
ACO3 P03
ACHM P4
AC06 P06
ACO7 PO7
ACO7 PO7
ACO8 PO8
AGO3 P13
AGU3 P13
AGM P14

AGOS P14A (Note 2)

AE01 P21
AE02 P22
AEQ3 P23
AE04 P24
AE05 P25

NO. OF TESTS
PER LAYER

o

ok R

All C-Type Cores
[C5 Ce C7], [C17 C18 C19),

[C24 C25 C26], [C36 C37 C38] (Note 3)

(BA1-3], [BA4-6], [BA7-9], [BA10-12]
[BA1-3], [BA4-6], [BA7-9], [BA10-12]
C2, C9, C20-30 (Note 1)

[Ce CT7], [C18 C19], [C25 C26], [C37 C38]
[C4 C5 C6], [C17 C18 C19], [C24 25 C26],

{C36 C37 C38]
Al, A2, A3, A4

{BA1-3], [BA4-6], [BAT-9], [BA10-12]
{BA1-3], [BA4-6], [BAT7-9], [BA10-12]
[BA1-3], [BA4-6], [BAT7-9], [BA10-12]

[BA1-3], [BA4-6], [BA7-9], [BA10-12]

[BA1-3], [BA4-6], [BA7-9], [BA10-12]
[BA1-3], [BA4-6], [BA7-9], [BA10-12]
{BA1-3], [BA4-6], [BA7-9], [BA10-12]
{BA1-3], [BA4-6], [BA7-9], [BA10-12]
(BA1-3], [BA4-6], [BA7-9], [BA10-12]

fl

NOTES: L

Creep compliance will be performed when suitable procedures are developed -- cores will be stored.

2. National Aggregate Association will perform tests at no cost to the State.
3.  Cores within brackets are from the same sampling area.
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TABLE 4. SPS-5 LABORATORY TESTING PLANS (PRECONSTRUCTION)
(Continued)

D. BOUND (TREATED) BASE AND

SUBBASE
Type and Classification of
Material and Treatment TBO01 P31 4 [C6 C71, [C18 C19], {C25 C26], [C37 C38]
Pozzolanic/Cementitious:
Compression Strength TRO2 P32 4 [Cs CT1, [C18 C19], [C25 C26], [C37 C38]
Asphalt Treated:
Dynamic Medulus (77F) TB03 P33 4 [Cé6 CT], [C18 C19], [C25 C26], [C37 C38]
HMAC:
Resilient Modulus ACO7 PO7 4 [C6 CT], [C18 C19]1, [C25 C26], [C37 C38]
E. UNBOUND GRANULAR BASE
| AND SUBBASE
Particle Size Analysis uGin P41 4 [BA1-3], [BAd-6], {BAT7-9], [BA10-12]
Sieve Analysis (Washed) UGz > P41 4 [BA1-3], [BA4-6], [BA7-9], [BA10-12]
Atterberg Limits UGH P43 4 [BA1-3]1, [BA4-61, [BA7-9], [BA10-12]
Moisture-Density Relations UGoS P44 4 {BA1-31, [BA4-6], [BA7-9], [BA10-12]
Resilient Modulus uGH7? P46 4 {BA1-3], [BA4-6], [BA7-9], [BA10-12]
Classification UG08 P47 4 [BA1-3], [BA4-6], [BA7-9], [BA10-12]
Permeability uGo9 P48 4 [BA1-3], [BA4-6], [BAT-9], [BA10-12]
| Natural Moisture Content UG10 P49 4 [BA1-3], [BA4-6], [BAT7-9], [BA10-12]
F. SUBGRADE
Sieve Analysis ssm P51 4 [BA1-3]1, [BA4-6], [BAT7-9], [BA10-12]
Hydrometer to 0.001 mm, S§S02 P42 4 [BA1-3], [BA4-6]1, [BAT7-9], [BA10-12]
Atterberg Limits SS03 P43 4 [BA1-3], [BA4-6], [BAT-9], [BA10-12]
Classification 5504 P52 4 [BA1-3], [BA4-6], [BA7-9], [BA10-12]
Moisture-Density Relations SS05 P55 4 [BA1-3], [BA4-6], [BA7-9], [BA10-12]
I Resilient Modulus ‘ S807 P46 4 Al, A2, A3, Ad, or [BA1-3], [BA4-6],
[BA7-9], [BA10-12]
Unit Weight 5508 P56 4 [BA1-3], [BA4-6], [BAT7-9], [BA10-12]
Natural Moisture Contert 5809 P49 4 [BA1-3], [BA4-6], [BA7-Y], [BA10-12]

Depth to Rigid Layer 6 £1, 82, 83, 84, S5, S6
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TABLE 5. SPS-5 LABORATORY TESTING PLANS (POSTCONSTRUCTION)

A. ASPHALTIC CONCRETE:

Core Examination/Thickness
Bulk Specific Gravity
Maximum Specific Gravity

Il Asphalt Content (Extraction)
Moisture Susceptibility
Creep Compliance

Resilient Meodulus

Tensile Strength

B. EXTRACTED AGGREGATE:
Bulk Specific Gravity:
Coarse Aggregate
Fine Aggregate
Type and Classification:
il Coarse Aggregate
Fine Aggregate
Gradation of Aggregate
NAA Test for Fine Aggregate
Particle Shape

C. ASPHALT CEMENT:
Abson Recovery
Penetration at 77F & 115F
Specific Gravity (60F)
Viscosity at 77F
Viscosity at 140F & 275F

AGO
AGO2

AGO3
AGO3
AG04

AGOS

AEN
AE(2
AE03
AE04
AE0S

Pi1
P12

P13
P13
P14

P14A (Note 2)

P21
P22
P23
P24
P25

| AT - - NN

All Cores

All Cores

BV1, BV2, BV3, BR1, BR2, BR3

BV1, BV2, BV3, BR1, BR2, BR3

BV1, BV2, BV3, BRI, BR2, BR3

[C53 C54 C55], [C71 C72 C73] (Note 1)

[C57 C58], [C60 Cé1], [C63 C64],
[C75 C76], [C65 Ce6], [C69 C70]

[C56 C57 C58], [C5S9 C60 C61],
[C62 Ca3 Cod], [C74 CT5 CT6],
[C65 C66 C671, [C68 C69 CT0]

BV1, BV2, BV3, BR1, BR2, BR3
BV1, BV2, BV3, BR1, BR2, BR3

BV1, BV2, BV3, BR1, BR2, BR3
BV1, BV2, BV3, BR1, BR2, BR3
BV1, BV2, BV3, BR1, BR2, BR3

BV1, BV2, BV3, BR1, BR2, BR3

BV1, BV2, BV3, BR1, BR2, BR3
BV1, BV2, BV3, BR1, BR2, BR3
BV1, BV2, BV3, BR1, BR2, BR3
BV1, BV2, BV3, BRI, BR2, BR3
BV1, BV2, BV3, BR1, BR2, BR3

NOTES: 1. Creep compliance will be performed when suitable procedures are developed - cores will ke stored.

2. National Aggregate Association will perform tests at no cost to the State.
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Materials to be Tested as a Part of LYPP,

TABLE 6. BULK MATERIAL SAMPLING DURING CONSTRUCTION

SAMPLE LOCATION

BV1, BVZ, BV3
1.  Virgin Asphalt Concrete Mix 100 1b. Mix Plant

BR1, BR2, BR3
2. Recycled Asphalt Concrete Mix 100 Ib, Mix Plant

C.12
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SPS - 5; Bartow County, Ga.
Sampling Area Layout
"Pre Construction”
Group 1
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Minimum Surface Preparation
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DIRECTION OF TRAFFIC -
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& Auger Probe - as directed by SHRP Representative
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O 4" OD core of AC pavement surface and treated layers
O 6" OD of AC pavement surface and treated layers ; augering of unbound granular
base and subbase; thin-walled tube andjor splitspoon sampling as directed by SHRP
Representative to 4' below top of subgrade.
@ 12" OD core of AC pavement surface and treated layers; augering of unbound granular

base and subbase and untreated subgrade to 12" below top of subgrade for bulk

sample retrieval.
"Pre - Construction" Sampling Plan for Section 07
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APPENDIX E

AVERAGE OVERLAY THICKNESSES

E.1



GEORGIA

(@]

SECTION 130505
1

701.05 02

0+00 PRE | 100.86 100.9 101.08 101.17
POST | 100.87 100.96 101.05 101.15

1+00 PRE |100.97 0.6 101.02 1.2 101.12 1.2 101.18 1.8 101.3
POST :101.02 101.12 101.22 101.33

2+00 PRE !101.04 0.8 101.08 1.2 101.47 1.1 101.22 1.3 101.31
POST | 101.11 101.18 101.26 101.33

3+00 PRE | 100.71 0.8 100.75 1.3 100.85 11 100.91 1.3 101
POST | 100.78 100.86 100.94 101.02

4+00 PRE |100.36 0.8 100.41 12 100.55 0.6 100.6 1.2 100.72
POST | 100.43 100.51 100.6 100.7

5+00 PRE | 99.96 06 100.01 1.1 100.15 0.5 100.22 0.8 100.34
POST [ 100.01 100.1 100.18 100.29

SECTION 130506 GEORGIA

“0+00  PRE | 9892 98.99 39.11 14 99.2 99.34
POST | 99.01 99.13 99.23 99.35

1400 PRE | 9792 14 | 9797 18 98.1 13 |9815 18 | 98.27
POST | 98.04 98.12 98.21 98.3

2400 PRE | 96.81 14 | 9685 1.8 | 9695 1.4 | 97.01 17 | 97.11
POST | 96.93 97 97.07 97.15

3+00 PRE | 9547 13 | 9552 1.7 | 9562 14 |9589 17 | 9579
POST | 95.58 95.66 95.74 95.83

4+400 PRE | 9389 16 | 9393 20 | 9403 18 |9408 22 | 9418
POST | 94.02 94.1 94.18 94.26

5400 PRE | 92.21 16 | 9225 19 | 9235 14 | 9239 1.8 | 9249
POST | 92.34 92.41 92.47 92.54

E.2




GEORGIA

SECTION 130507

104.06 104.16 104.22 104.3

POST | 104.39 104,47 104.54 104.62

1+00 PRE |101.61 4.9 101.65 53 101.74 5.0 101.78 53 101.87
POST | 102.02 102.08 102.16 102.22

2+00 PRE | 99.16 49 99.2 5.4 89.31 5.0 98.36 54 99.46
POST | 99.57 99.65 99.73 99.81

3+00 PRE | 96.48 5.4 96.54 55 96.66 5.3 96.72 56 96.84
POST | 96.93 97 97.1 97.18

4+00 PRE | 93.88 49 93.92 54 94.02 5.0 94.08 5.4 94.19
POST | 94.29 94.37 94.44 94.53

5+00 PRE | 91.34 4.7 91.37 5.3 91.47 4.7 91.52 52 91.61
POST | 91.73 91.81 81.86 91.95

SECTION 130504 GEORGIA

120
* Depth
{in:): ny - {in.)
0+00 PRE |101.76 3.6 101.8 4.1 101.94 3.5 101,97 4.3 102.1
POST |102.06 102.14 102.23 102.33
1+00 PRE | 99.15 3.4 99.19 3.7 99.3 34 99.36 3.6 99.47
POST | 89.43 99.5 99.58 99.66
2+00 PRE | 96.39 42 96.45 44 96.58 4.0 95.67 42 96.79
POST | 96.74 96.82 96.91 97.02
3+00 PRE | 93.98 3.4 94,11 2.8 94.13 35 94.19 3.8 94.29
POST | 94.26 94.34 94.42 94.51
4+00 PRE | 91.31 4.1 91.36 46 91.47 42 91.54 4.4 $1.64
POST | 9165 91.74 91.82 91.91
5+00 PRE | 88.65 4.9 88.7 52 88.8 4.8 88.86 49 B3.96
POST | 89.06 89.13 89.2 89.27

E.3




SECTION 130503

GEORGIA

| ( ( (in:
0+00 PRE |102.14 37 102.17 4.2 102.28 3.8 102.32 43 102.43
POST | 102.45 102.52 102.6 102.68
1+00 PRE | 9949 3.8 99.53 4.3 99.64 4.1 99.71 4.3 99.81
POST | 99.81 59.89 §9.98 100.07
2+00 PRE 96.71 4.1 S96.74 4.6 96.83 4.2 56.88 456 96.98
POST | 97.05 97.12 97.18 97.26
3+00 PRE | 94.14 5.2 94.17 56 94.28 54 94.33 5.9 94.43
PCST | 84.57 94.64 84.73 94.82
4+00 PRE | 91.78 3.7 91.82 42 91.94 3.8 91.98 4.4 92.08
POST | 921 9217 9226 92.35
5+00 PRE | 89.67 4.0 89.7 4.3 89.78 4.2 89.82 4.4 89.91
POST 80 90.06 90.13 90.19
SECTION 130508 GEORGIA

frans... .Offs

0+00 PRE [ 101.39 3.8 101.43 46 101.55 101.61 4.7 107.71
POST | 101.71 101.81 101.91 102

1+00 PRE 100.2 4.1 100.26 4.6 100.37 4.4 100.45 4.7 100.56
POST |[100.54 100.64 100.74 100.84

2+00 PRE 99.46 3.8 99.49 44 99.58 4.2 99.62 4.7 89.71
POST | 989.78 99.86 99.93 100.01

3+00 PRE 99.01 4.4 89.06 47 99,17 4.1 99.22 43 99.34
POST | 99.38 99.45 99.51 94.58

4+00 PRE 99.24 4.2 99.27 46 99.35 4.3 1 99.39 4.8 99.46
POST { 99.59 99.65 99.71 99.79

5+00 PRE 99.78 3.2 99.8 3.7 $9.86 3.8 99.88 4.4 99.94
POST | 100.05 100.11 100.18 100.25

E.4



_SECTION 130509

GEORGIA

100.57
POST 100.79 100.8 100.82
1+00 PRE |101.66 1.9 101.63 29 101.68 2.4 101.66 2.8 101.7 25
POST | 101.82 101.87 101.88 101.89 101.91
2+00 PRE ;103.08 1.7 103.06 24 103.12 2.0 103.11 28 103.16 2.5
POST | 103.22 103.26 103.29 103.34 103.37
3+00 PRE | 104.75 2.3 104.76 28 104.85 2.0 1048  -62.4 |104.97 i.9
POST | 104.94 104.99 105.02 89.6 106.13
105.07
4+00 PRE | 106.94 1.7 106.93 25 106.99 2.2 101.05 714 :107.04 28
POST | 107.08 107.14 107.17 107 107.27
107.22
5+00 PRE | 109.41 1.7 109.42 23 109.49 1.8 109.5 24 109.56 2.4
POST | 109.55 109.61 109.65 109.7 109.76
GEORGIA

SECTION 130502
3N ;

POST | 101.62 101.66 101.69 101.74 101.78

1+00 PRE | 104.51 1.0 104.52 1.3 104.57 1.3 104.6 1.4 104.85 1.4
PCST | 104.59 104.63 104.68 104.72 104.77

2+00 PRE 1107.34 0.8 107.35 1.4 107.43 1.0 107.45 1.4 107.52 1.2
POST | 107.41 107.47 107.51 107.57 107.62

3+00 PRE |110.42 0.2 110.43 0.6 110.47 0.6 110.49 0.8 110.54 0.8
POST | 110.44 110.48 110.52 110.56 110.61

4+00 PRE | 113.5 0.7 113.53 0.8 113.6 0.7 113.65 1.0 113.73 0.7
POST | 113.56 113.6 113.66 113.73 113.79

5+00 PRE |116.58 0.2 116.59 0.7 116.64 0.7 116.68 1.0 116.73 1.1
POST | 1166 116.65 116.7 116.76 116.82
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SECTION 130567

GEORGIA

101.7

1016 101.62
POST
1400 PRE | 101.2 101.2 101.2 101.2 101.3
POST
2+00 PRE |101.27 101.3 101.36 101.43 101.5
POST
3+00 PRE |100.73 100.86 100.94 100.99 101.1
POST
4+00  PRE |100.86 100.94 101.04 101.12 101.2
POST
5400 PRE |[101.12 101.18 101.28 101.35 101.4
POST
SECTION 130563 GEORGIA

- rran

Offse

0400 PRE | 99.92 §9.98 .04 | 1001 08 1100717 10028
POST | 99.86 99.95 100.03 100.11 10019

1400 PRE |10062 -0.4 |100.69 -04 | 100.8 -07 |100.87 -06 |100.99 -1.1
POST | 100.59 100.66 100.74 100.82 100.9

2400 PRE {10137 -1.0 [101.43 -08 |10154 -12 | 1016 -1.0 |107.71 -734
POST |101.29 101.36 101.44 101.52 101.59

3+00 PRE [10225 -0.8 |10226 -0.4 10233 -07 |10237 07 |10245 1.1
POST | 102.18 102.23 102.27 102.31 102.36

4+00 PRE {103.16 -1.0 |10322 -1.0 |10332 -13 | 1034 -14 | 1035 .17
POST | 103.08 103.14 103.21 103.28 103.36

5400 PRE | 1043 -12 [10432 -07 |10438 -07 |10443 06 | 1045 -10
PosT | 104.2 104.26 104.32 104.38 104,42
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GEORGIA

SECTION 130566

0+00

POST | 100.26 100.33 100.4 100.48

1+00 PRE | 101.07 2.5 101.14 28 101.26 2.4 101.36 25 101.48
POST ;101.28 101.37 101.46 101.56

2+00 PRE |[102.03 25 102.11 25 102.23 23 102.35 2.0 102.45
POST | 102.24 102.32 102.42 102.52

3+00 PRE |102.76 2.4 102.84 25 102.95 2.3 103.04 25 103.16
POST | 102.96 103.05 -103.14 103.25

4+00 PRE | 103.38 2.5 103.43 3.0 103.52 28 103.59 29 103.68
POST | 103.58 103.68 103.75 103.83

5+00 PRE |[103.74 2.8 103.81 3.1 103.93 28 104.03 29 104.16
POST | 103.97 104.07 104.16 104.27

GEORGIA

SECTION 130562

POST 102.29

1+00 PRE |101.99 102.08 22 102.19 20 102.3 22 102.41 2.4
POST 102.26 102.36 102.48 102.61

2+00 PRE | 101.76 101.83 24 101.94 2.3 102.03 24 102.15 22
POST 102.03 102.13 102.23 102.33

3+00 PRE | 101.02 101.08 3.1 101.18 3.1 101.27 a1 101.39 2.8
POST 101.34 101.44 101.53 101.62

4+00 PRE {100.58 100.62 3.1 100.71 26 100.77 2.8 100.85 2.9
POST | 100.88 100.93 101 101.08

5+00 PRE | 100.05 100.12 2.8 100.22 25 100.31 2.5 100.42 2.5
POST 100.35 100.43 100.52 100.63
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SECTION 130561

GEORGIA

TOffset

0+00 PRE‘ 104.17 104.21 104.31 2.6 104.38 23 104.48 2.4
POST 104.41 104.48 104.57 104.68

1+00 PRE |103.68 103.74 26 103.83 2.5 103.91 25 104.01 25
POST 103.96 104.04 104.12 104.22

2+00 PRE |103.44 103.47 2.4 103.54 22 103.59 24 103.87 23
POST 103.67 103.72 103.79 103.86

3+00 PRE |103.17 103.19 2.4 103.24 1.9 103.26 23 103.33 18
POST 103.39 103.4 103.45 103.48

4+00 PRE |102.67 102.66 22 102.71 1.9 102.73 22 102.79 1.9
POST 102.84 102.87 102.91 102.95

5+00 PRE ;102.07 102.08 24 102.12 24 102.15 26 102.22 23
POST 102.28 102.32 102.37 102.41

SECTION 130565 GEORGIA

1 Offset.

0+00 PRE
POST
1+00 PRE
POST
2+Q0 PRE
POST
3+00 PRE
POST
4+00 PRE
POST
5+00 PRE
POST

101.23

101.27

100.65

99.85

99.27

98.72

20

3.2

3.0

3.5

3.0

1.7

101.95

102.12

101.32
101.57

100.69
100.92

99.91
100.17

99.31
99.54

98.77
98.99

2.8

3.1

2.8

26

101.96

102.16

101.35
101.58

100.71
100.95

99.94
100.2

99.34
99.57

98.79
99

2.8

2.5

101.42 2.3
101.61
100.76 26
100.98
100.02 25
100.23

99.4 25
99.61

99.87 -100
99.04
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SECTION 130564

GEORGIA

1+00 PRE |103.79 103.8 -0.1 103.86 -05 |103.91 -0.7 [103.88
POST 103.79 103.82 103.85

2+00 PRE |103.48 103.49 0.0 103.56 -06 103.6 -0.7 103.67
POST 103.49 103.51 103.54

3+00 PRE | 103.07 103.08 0.1 103.14 02 103.2 -0.4 103.27
POST 103.09 103.12 103.17

4+00 PRE |102.96 102.96 0.1 103 -0.1 103.03 -04 103.08
POST 102.97 102.99 103

5+00 PRE | 102.85 102.87 -0.1 10292 -05 (10297 -0.8 103.03
POST 102.86 102.88 102.9

GEORGIA

SECTION 130510

0+00 PRE 10183 11 10183 18 [10189 18 [107935 17 | 963
POST | 101.92 101.98 102.02 102.07

1400 PRE (10199 08 [101.98 16 |102.04 16 |10208 20 |102.13
POST | 102.06 102.12 102.17 102.25

2+400 PRE [10229 05 |10229 14 |10232 18 10236 22 | 1024
POST |102.33 102.41 102.47 102.54

3+00 PRE | 1027 1.0 10269 14 |10272 14 |10274 18 |102.78
POST | 102.78 102.81 102.84 102.89

4400 PRE |103.14 02 |10312 11 [10315 12 (10347 16 |103.22
POST |103.16 103.21 103.25 103.3

5¢00 PRE |10362 07 |10362 1.3 {10366 14 |10369 18 |103.74
POST | 103.68 103.73 103.78 103.84

E.9
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APPENDIX F

PHOTOGRAPHS

ROADTEC PAVER PLACING FIRST LIFT ON A TACKED SURFACE
PRIOR TO TEST SECTION 130561 .. ..... ... ... ... ... ........
BREAKDOWN COMPACTION WITH AN

INGRAM TRIPLE-DRUM ROLLER ... .............. ... ... ...
APAC CONSTRUCTION CO. BATCH PLANT

LOCATED IN KENNESAW, GA

AGGREGATE BINS - APAC CONSTRUCTION CO., KENNESAW, GA ... ..

POSTCONSTRUCTION SAMPLING AND TESTING EFFORTS

POSTCONSTRUCTION CORE SAMPLES

F.1



Photo 2. Core Sample Obtained During Preconstruction Sampling




Photo 3. Close-up of Milling Operation

Photo 4. Brooming Effort Following Milling Operation

F.3




Photo 5. ROADTEC Paver Placing First Lift on a Tacked Surface
Prior to Test Section 130561

Photo 6. Breakdown Compaction with an Ingram Triple-Drum Roller

F.4



Photo 7. APAC Construction Co. Batch Plant
Located in Kennesaw, GA

Photo 8. Aggregate Bins - APAC Construction Co., Kennesaw, GA

F.§



Photo 9. Postconstruction Sampling and Testing Efforts

Photo 10. Posteconstruction Core Samples

F.6




