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APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 161 kilometers km
AREA
in square inches 645.2 square millimeters mm?
ft? square feet 0.093 square meters m?
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mi square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft® cubic feet 0.028 cubic meters m’
yd® cubic yards 0.765 cubic meters m?
NOTE: volumes greater than 1000 L shall be shown in m®
MASS
0z ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius €
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m? cd/im®
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in® poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in®
m? square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi
VOLUME
mL milliliters 0.034 fluid ounces floz
L liters 0.264 gallons gal
m° cubic meters 35.314 cubic feet ft®
m® cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds b
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
© Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/im? candela/m’ 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibf/in®
*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.
(Revised March 2003)
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CALIBRATION OF THE MECHANISTIC-EMPIRICAL PAVEMENT DESIGN
GUIDE IN GEORGIA

1. INTRODUCTION

1.1 Background

Many highway agencies, including the Georgia Department of Transportation (GDOT), are
transitioning from empirical design procedures to the Mechanistic-Empirical Pavement
Design Guide (MEDPG) procedure for designing new and rehabilitated pavements.' The
MEPDG is a part of the American Association of State Highway and Transportation Officials
(AASHTO) software Pavement ME Design and uses mechanistic-empirical (ME) principles.
This procedure is a significant departure from the existing empirical procedures (such as the
1972 and 1993 AASHTO procedures). GDOT currently uses the 1972 AASHTO Interim
Guide for Design of Pavement Structures as its standard pavement design procedure.

The MEPDG distress transfer functions and prediction methodology were calibrated using
data from the Long Term Pavement Performance (LTPP) program under National
Cooperative Highway Research Program (NCHRP) projects 1-37A and 1-40D (NCHRP,
2004 and 2006). A transfer function is defined as a mathematical relationship that transfers
computed mechanistic pavement responses (stresses, strains, and/or deflections) into what is
observed or measured on the pavement surface.

The global calibration effort, however, cannot consider all potential factors that can occur
throughout all agencies, materials, design strategies, and climates found in North America.
Factors such as maintenance strategies, construction specifications, aggregate and binder
type, mixture design procedures, and material specifications can result in performance
differences — all other factors being equal. In fact, small differences in some of the above
factors can cause large differences in performance.

The overall objective of the implementation process was to validate and re-calibrate, if
necessary, the transfer functions. In other words, adjusting the distress and smoothness
prediction models or transfer functions so that they accurately represent the performance of
GDOT roadways. Local calibration will enable GDOT to use the MEPDG with confidence
for the design of new and rehabilitated pavements.

The implementation process also integrates GDOT’s operational policies, material and
construction specifications, truck traffic, and climate to streamline the design process for
day-to-day use. As such, another objective of the implementation study was to ensure that all
of the input parameters are adequately defined and can be determined with no to minimal
changes in GDOT day-to-day procedures so that it is practical.

The proposed work plan to implement the MEPDG into GDOT’s day-to-day practice
consisted of seven tasks grouped into three task orders:

" Task 1 Interim Report: Literature Search and Synthesis; Verification and Local Calibration/Validation of the
MEPDG Performance Models for Use in Georgia, Report #GADOT-TO-01-Task 1, July 16, 2013.



e Task Order #1:
0 Task 1—Literature Search/ Synthesis and Two Draft Verification
Work Plans
0 Task 2—Verification using LTPP Test Sections located in Georgia
e Task Order #2:
0 Task 3—Development of a Sampling Matrix and Selection of Non-
LTPP Sites for Calibration
0 Task 4—Calibration of the Distress Transfer Functions
e Task Order #3:
0 Task 5—Validation of the Distress Transfer Functions
0 Task 6—Design Manual
0 Task 7—Final Report

Results from the Task 2 work found significant bias for some of the distress transfer
functions. This report is based on the Task 2 verification report.” It addresses Tasks 3 through
5 using the LTPP and non-LTPP test sections located in Georgia to calibrate and validate the
distress transfer functions included in the MEPDG software and Manual of Practice
(AASHTO, 2008).

1.2 Objective

The objective of Tasks 3 to 5 was to determine the local calibration coefficients of the
MEPDG transfer functions to eliminate the bias found and reported in the verification report
(Task 2). The calibration process followed the procedure presented in the AASHTO MEPDG
Local Calibration Guide (AASHTO, 2010). This report documents use of the LTPP and non-
LTPP sites in Georgia and determination of the Georgia calibration coefficients to accurately
predict distress and smoothness using the MEPDG.

1.3 Scope of Work

As stated above, it is impossible to account for all factors in developing a global
distress/performance simulation model. All models have errors because of simplifying
assumptions, so it is good practice to evaluate the applicability of any conceptual and/or
statistical model on a limited basis prior to full-scale use.

The LTPP test sections were used to determine if there are significant differences between
the measured and predicted distresses using the global calibration factors of the MEPDG
conceptual models or transfer functions. The global calibration coefficients for each transfer
function are included in Section 5 of the MEPDG Manual of Practice (AASHTO, 2008).

Significant bias was found in some of the transfer functions for both flexible and rigid
pavements, which is reported in the verification task of this project. In addition, an initial
sampling matrix was developed to eliminate the bias for a range of pavement features and
site conditions considered important to and defined by GODT.

? Task 2 Interim Report: Validation of the MEPDG Transfer Functions Using the LTPP Test Sections in
Georgia, Report #GADOT-TO-01-Task 2, July 16, 2013



The scope of work for this portion of the project was to define the local or Georgia
calibration coefficients and consisted of the following activities:

o Continue to Review Results from GDOT Sponsored Studies: This activity is a
continuation of Task Order No. 1 to review the results from on-going or recently
completed projects sponsored by GDOT and other agencies.

e Prepare Sampling Matrix: This task was completed under Work Order No. 1, and the
sampling matrices for flexible and rigid pavements were included in the Task 2
Interim Report. The sampling matrices for flexible and rigid pavements, however,
were reviewed and revised in terms of specific non-LTPP roadway segments selected
for use in calibrating the MEPDG software to Georgia conditions and materials.

o Identify Differences between LTPP and Non-LTPP Distress Data: Any difference in
distress magnitudes found between the LTPP and non-LTPP roadway segments needs
to be explained and eliminated. The impact of any difference between the way
FHWA/LTPP and GDOT measure distress will increase the residual and standard
errors of the transfer functions. This difference, if any is found, needs to be identified
and accounted for as part of the local calibration process.

e Select Non-LTPP Roadway Segments: The original scope of services for this project
was to minimize any field and laboratory testing. Field investigations, however, are
needed to determine the layer properties of the non-LTPP segments, and also confirm
the data extracted from the project construction files. Field investigations were also
used to categorize and define the type of cracking exhibited along each calibration
section.

o Execute ME Design Software using Data Recovered from Project Files: The
Pavement ME Design™™ software was used to predict the distress and performance of
each non-LTPP roadway segment based on data recovered from the project files and
other available information. The result from this activity was used to prioritize the
sites for the field investigations.

e Laboratory Testing of Selected Materials: Selected volumetric properties of the
asphalt concrete mixtures were measured in the laboratory.

e FExecute ME Design Software for the LTPP and Non-LTPP Sites: The appropriate
input parameters for each of the LTPP and non-LTPP segments were determined for
each calibration site. This activity was used to determine the Georgia default input
values or confirm the applicability of the global default input values that were
unavailable from GDOT’s construction files or the LTPP database.

o Compare and Evaluate the Residual Errors: The measured and predicted distresses
were compared and evaluated in accordance with the appropriate sampling matrix or
template. The residual errors (difference between the measured and predicted
distress) were investigated as to whether the errors were dependent on the primary
tiers or factors of the sampling matrix and other factors (for example; LTPP versus
non-LTPP sections). The residual errors and their dependency on or independence
from the primary factors were used to determine the Georgia calibration coefficients.



I1. SAMPLING MATRICES AND FACTORIALS

The distress transfer functions and IRI regression equations were calibrated using a wide
range of pavement sections located across North America. Global models, however, require
confirmation at the local level to ensure their accuracy and unbiasedness to local conditions
and operational or management policies. A verification or confirmation study was performed
under Task Order 1 to determine if significant differences exist between the global
calibration factors and those applicable to Georgia conditions and materials. The verification
study in Task Order 1 was limited to the FHWA LTPP test sections located in Georgia.’

Significant differences were found and reported in the Task 2 interim report between the
predicted and measured performance indicators (individual distresses and smoothness as
measured by the International Roughness Index [IRI]). The factors causing the difference
need to be identified so adjustments can be made to the global calibration coefficients. This
section of the report presents the sampling matrices, as well as the LTPP and non-LTPP
roadway segments identified for use to determine the Georgia calibration coefficients.

2.1 LTPP Test Sections

Preliminary sampling matrices or factorials were prepared for the flexible and rigid
pavements using the LTPP sections. The preliminary factorials are provided in Tables 1 and
2 for flexible and rigid pavements, respectively, but mostly represent past GDOT design
practices and material specifications. Figure 1 shows the geographic distribution of the LTPP
sites in Georgia, while Table 3 provides the global positioning system (GPS) coordinates and
other location information for these sites. In summary, there are an insufficient number of
sites for local calibration when limited to the LTPP test sections, especially for the rigid
pavements.

The following summarizes the items that have a significant impact on pavement performance
but were not included as features/factors in the Georgia LTPP test sections but do represent
typical construction practice in Georgia.

» Polymer modified asphalt (PMA) mixtures and mixtures with varying amounts of
recycled asphalt pavement (RAP). The use of PMA mixtures and mixtures with high
RAP contents has a significant impact on performance that is well documented in the
literature.

0 GDOT typically uses less than 20 percent RAP in their mixtures, but half of
the Special Pavement Study (SPS) 5 experimental test sections included
mixtures with 30+ percent RAP. GDOT revised its material specifications
during the period when Superpave mixture system was being adopted because
the performance of mixtures with higher RAP contents exhibited inferior
performance. Thus, RAP was excluded as a primary factor in the sampling

3 Note: Task Order #1 did not include the non-FHWA LTPP calibration sections which are included the
Georgia LTPP Project which was specifically established for future calibration efforts of the MEPDG in
Georgia. The Georgia LTPP project was established and is being completed through a study being conducted by
the School of Electrical and Computer Engineering, Georgia Institute of Technology; Contact is Yi-Ching Wu.



matrix or template but does represent a potential confounding factor
embedded in the flexible pavement sampling template.
PMA mixtures are typically used in Georgia on higher volume roadways,
while neat (unmodified) mixtures are used in lower volume roadways.
Multiple studies have concluded that PMA mixtures provide enhanced
performance which is not properly accounted for by the MEPDG distress
prediction methodology. Thus, it was included as a primary factor in the
flexible pavement sampling template.

Table 1—Number of LTPP Test Sections: Flexible or Semi-Rigid Pavements, New

Construction and Rehabilitations

Number of Test Sections
Flexible Pavement Type With Full Time Series Data With Only On'e or
Two Observations
Site ID Number | Site ID | Number
Conventional 1001, 1004, 1005, 4 0
. 4111
Flexible Full Deoth or
New Pavement | © — P OT 10314112, 4113, SPS-5 |
. Deep 4 . 15
Construction 4119 Sections
Strength
D 4092, 4093, 4096,
Semi-Rigid Pavement 4420 4 0
HMA Overlay of Flexible | SPS-5 Sections” 15 0
Rehabilitation — (I;avelmentf o 1031,4112; 4113 3 0
_veriay of Semi- 4096, 4420 2 0
Rigid Pavement
TOTAL 32 15
NOTES:
1. Although there are 15 sections with performance data, these sections only represent one project.
2. There are 15 individual test sections which represent only 4 calibration projects (RAP versus non-RAP

or virgin mixtures or thin versus thick overlays).

» Pavement preservation treatments were not included on any of the LTPP test sections
for both types of pavements. GDOT has implemented and used pavement
preservation program to extend pavement service life for Portland cement concrete
(PCC) and hot mix asphalt (HMA) pavements. The program was found to be very
beneficial. Calibration of the MEPDG should consider or include this benefit, but the
MEPDG does not have the capability to directly consider the impact of different
pavement preservation methods. Most preservation methods do not add structural
value to the existing pavement. Thus, another confounding factor of the sampling
template is pavement preservation because of the potential difference in performance
between LTPP and non-LTPP sections. A calibration issue is how to handle the
extended use of different pavement preservation treatment methods in Georgia, which

1s discussed below.




The Montana Department of Transportation (MDOT) is the only agency where
pavement preservation methods were considered within the calibration process to date
(Von Quintus and Moulthrop, 2007). It is expected that a similar type of procedure
be used to eliminate bias in the predictions of distress and consider the impact of
preservation methods on enhancing performance. Michigan DOT is identifying
methods to account for or consider the benefit of using aggressive preservation
programs in terms of the MEPDG (Von Quintus and Perera, 2011). Arizona DOT has
sufficient performance data on preservation methods and investigated how that data
can be used to adjust or determine their local calibration coefficients (Darter, et al.,
2014). The key issue is how to determine the standard error of the estimate when
these methods are placed at different times under different existing pavement
conditions. The issue is not related to missing data or information, but rather how to
use and apply that information in calibrating the transfer functions. As such,
application of pavement preservation treatments was excluded as a primary or
secondary tier in the sampling matrices, but it may represent a confounding factor for

both sampling templates.

Table 2—Number of LTPP Test Sections: Rigid Pavements, New Construction and

Rehabilitations
Number of Test Sections
With Time Series Data
Rigid Pavement Type Dowel Joint PCC-Base
. . . Contact
Site ID Number Diameter Spacing . .
(in.) (feet) Friction
) (months)
3007 1.125 20 Full, entire
design life
Granular 2 Full. enti
3019 1.125 20 U, entire
design life
Random, | o ) o i
3011 No dowels | 18.5 fi to dlelsf ‘; i f:
Asphalt 22.5 ft &
Jointed Plain | Treated Base 3 Full, entire
Concrete (ATB) 3015 1.25 20 design life
New Pavement Full, entire
Construction (JPCP) 3016 1.25 20 design life
Random, .
3017 Nodowels | 185ftto | oomah
Cement 22.5 ft
Treated Base 3 Partial,
(CTB) 3018 No dowels 21 120 months
Partial,
3020 1.125 20 120 months
Continuously Reinforced
Concrete Pavement (CRCP) 5023 ! None None None
CRCP HMA Overlay None 0 None None None
el Full, entire
Rehabilitation JPCP HMA Overlay 7028 1 1.25 15 design life
CRCP Overlay 4118 1 None None None
TOTAL SITES 11
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Table 3—Location Information for the Georgia Calibration Sections

LTPP Elevation, | Longitude, | Latitude, | Constr.
ID No. Pavement Type County Route it deg deg Year
0502 to HMA Overlay;
0366 | Decp Suenets | Bartow 1-401 815 847265 | 34.1005 | June 1993
1001 Flexible Walton SR 10 905 283.7900 | 33.8075 | Sept 1986
1004 Flexible Spalding | SR 16 760 7841688 | 33.2381 | June 1983
1005 Flexible Houston | SR 247 452 1836999 | 32.6154 | Junc 1986
1031 Flexible Dawson | SR 247C 120 84005 | 344036 | June 1981
1031 | HMAOverlay; |y foon | SR247C 120 -84.005 | 34.4036 | June 1997
Flexible
3007 JPCP Pickens SR 5 1422 1844634 | 344733 | Dec 1981
3011 JPCP Treutlen I-16 243 282567 | 32.4285 | Dec 1975
3015 JPCP Candler I-16 178 82.0424 | 323734 | Sept 1978
3016 JPCP Haralson 120 1218 1852932 | 33.6814 | Dec 1977
3017 JPCP Taliaferro 120 583 282.8635 | 335185 | Dec 1973
3017 JPCP Taliaferro 120 583 182.8635 | 33.5185 | May 2001
3018 JPCP Warren 120 550 827273 | 33.5034 | July 1973
3019 JPCP Hall US23 1042 | 83.7264 | 343731 | Dec 1981
3020 JPCP Crisp SR 300 307 783.7887 | 31.9234 | Sept 1985
3020 JPCP Crisp SR 300 307 783.7887 | 31.9234 | June 2006
4092 Semi-Rigid Thomas | SR 300 278 784.0583 | 31.0225 | Junc 1986
4093 Semi-Rigid Thomas | SR 300 350 -84.071 | 31.0529 | June 1986
4096 Semi-Rigid Early SR 62C 270 849171 | 313944 | June 1985
4006 | HMAOverlay, | p o SR 62C 270 849171 | 313944 | Apr2001
Semi-Rigid
4111 Flexible Oconee US-78 735 835134 | 33.9224 | Nov 1980
4112 Full Depth Camden 195 13 81.6565 | 31.0261 | June 1987
HMA Overlay;
4112 Full Dot Camden 195 13 81.6565 | 31.0261 | Sept 1998
4113 Full Depth Camden 195 13 81.6143 | 31.0818 | June 1987
HMA Overlay;
4113 Full Dot Camden 195 13 81.6143 | 31.0818 | Sept 1998
411g | CRCPOverlay | e 1-401 750 -83.8845 | 33.0149 | June 1963
of JPCP
4119 | HMA with ATB | Bartow 1-401 815 84706 | 34.0886 | June 1978
4420 Semi-Rigid Bryan US-17 17 813633 | 31.9042 | Apr 1984
a420 | HMAOverlay; | g US-17 17 813633 | 31.9042 | Oct 1992
Semi-Rigid
5023 CRCP Camden 195 25 81.6561 | 30.7787 | June 1974
7028 HMA}I%Vlfﬂay; Franklin 1-85 850 -83.2783 | 34.3684 | Nov 1986
nd
7028 2" HMA Franklin 1-85 850 832783 | 343684 | July 1998

Overlay; JPCP




» Various design features for jointed plain concrete pavements (JPCP) were not
adequately covered from the LTPP sections. Gaps between these LTPP sections and
current Georgia design practice were noted in joint spacing, use of dowels, base
types, and shoulders. In addition, asphalt interlayers are used in JPCP construction.
Of the 11 LTPP rigid pavement test sections, test section 3016 was the only one with
an asphalt interlayer. Thus, base type and other JPCP design features were added to
the sampling template. Base types of rigid pavements that are typically used in
Georgia include: granular aggregate base (GAB), chemically stabilized base, and
asphalt interlayers.

» Continuously reinforced concrete pavement (CRCP) was included for only two LTPP
projects. Additional projects are needed to determine the calibration coefficients for
CRCP. Relatively few CRCP projects have been constructed that are over 10 years in
age of service. Thus, CRCP was excluded from the sampling template of rigid
pavements.

» Very few JPCP unbonded overlays have been constructed in Georgia. In fact, there
was only one unbonded JPCP overlay of existing JPCP included in the LTPP program
in Georgia. The primary rehabilitation strategy of JPCP is asphalt concrete (AC)
overlays. Thus, JPCP unbonded overlays were excluded as a primary factor in the
sampling template.

» Soil type is more important relative to flexible pavement performance in comparison
to rigid pavement performance. A higher percentage of the Georgia LTPP sites are
located above the “fall line,” for which the soils are classified as fine-grained. To
investigate whether the soil is properly accounted for in the MEPDG design
methodology, coarse-grained versus fine-grained soils and stabilized versus non-
stabilized soils were added to the sampling template for flexible pavements.

2.2 Non-LTPP Test Sections

The preliminary sampling matrices (see Tables 1 and 2) were revised to include other factors
and current GDOT design practices and materials, as discussed above. Tables 4 and 5
represent the expanded sampling templates or matrices. Table 4 is for new JPCP pavements
and contains 30 cells, while Table 5 is for new flexible and rehabilitated pavements and
contains 46 cells. Table 4 excludes the overlay and CRCP test sections listed in Table 2.

The first step to select non-LTPP roadway segments was to identify as many potential
projects as possible that could be used to satisfy the recommendations presented above and
populate the sampling templates. Non-LTPP sites were selected considering two criteria: (1)
filling as many of the cells in the sampling matrix as possible to achieve a balanced factorial,
and (2) include segments exhibiting higher levels of distress that are consistent with GDOT
threshold values or design criteria. The Task 2 interim report documented that the LTPP test
sections were exhibiting distress levels or magnitudes far below typical threshold values. The
non-LTPP sites were selected to include higher levels of distress.



Table 4—Sampling Template or Matrix for Validation of New JPCP Transfer Function

PCC
Thickness,
in

Doweled
Pavement

Edge
Support

Subgrade Type

Coarse (A-1 through A-3) |

Fine (A-4 through A-7)

Base Type

Aggr.
Base

Chemically
Stabilized*

Asphalt Aggr.
Interlayer Base

Chemically
Stabilized*

Asphalt
Interlayer

Non-
doweled

None

3017

3:1-20 3019

3018

4:1-475
5:1-85

Tied PCC
and or
widened
lanes

X

None 6:1-985 3020 3007

Tied PCC
and or 12:
widened SR127

lanes

Doweled

7:SR-207 2:SR-316

None 3011

Non- Tied PCC
and or
widened
lanes

doweled

>10
None 3015 X X

Tied PCC
and or
widened
lanes

10:1-75
11: SR-
158

Doweled 8:1-20

5. 1965 1:1675 3016

TOTAL SITES 4 4 4 2 3 3

Dark Shaded Cells — Indicate that these designs are not used on State Routes or the primary system.
*Chemically stabilized base = lean concrete base, soil cement, or cement treated base
X — Identifies cells to be filled for a partial or fractional factorial that were not filled with an in-service pavement.

An additional 19 roadway segments were identified and included in the sampling matrix for
flexible pavements, while an additional 9 segments were included in the rigid pavement
sampling matrix. Figures 2 and 3 show the general location for these non-LTPP roadway
segments for flexible and rigid pavements, respectively.

By combining the LTPP and non-LTPP sites results in a total of 20 rigid pavement sections
and 38 flexible pavement sections for calibrating the distress transfer functions and
smoothness regression equations. This number of rigid sites are considered borderline, while
the number of flexible pavement sections are considered sufficient for determining the
Georgia calibration coefficients.

Appendix A includes a listing of the material type and layer thickness for the LTPP and non-
LTPP test sections located in Georgia. These test sections were categorized by the general
pavement groups identified in Tables 4 and 5, as defined by the MEPDG Manual of Practice.
The number of individual projects for each pavement type is considered the minimum
required for confirming the accuracy of the transfer functions in accordance with the
MEPDG Local Calibration Guide (AASHTO, 2010).
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Table 5—Sampling Template or Matrix for Validation of New and Rehabilitated Flexible
Pavements and HMA Overlays

Pavement Structure
New Construction Rehabilitation'
HMA Binder Soil Type HMA Overlay with & without
Thickness | Type Flexible; Deep Semi- Milling
Conv. Strength | Rigid | Flexible | Deep Semi-
Conv. | Strength | Rigid
<7 Neat Coarse-Grained 10:SR14 Cells 11:SR1 | 10:SR1 Cells 4096;
4 not 4092; 44 not 4420
likely 4093; | 18:SRS likely
found. 4094, 7 found.
4096;
4420
13:SR3
8
Fine- None 1004 X
Grained | Stabilized
PMA Coarse-Grained
Fine- None
Grained | Stabilized
7to 10 Neat Coarse-Grained 1005 1:SR15
1:SR15
Fine- None 1001; X 18:SR3
Grained 4111
Stabilized X
PMA Coarse-Grained 19:1520 X 4:SR6 8:SR54 X
Fine- None 3:SR11 X 3:SR11
Grained | Stabilized X X
>10 Neat Coarse-Grained 0501; SPS-5%;
1031; 1031;
4112; 4112;
4113 4113
Fine- None 4119
Grained | Stabilized
PMA Coarse-Grained 2:SR28 2:SR28
0 0
Fine- None 9:185
Grained | Stabilized X
TOTAL SITES 9 6 7 7 7 2

Definitions Used in Table:
e Dark Shaded Cells — Indicate that these designs are not used on State Routes or the primary system.

e X —Identifies cells to be filled for a partial or fractional factorial that were not filled with an in-service
pavement.

e Conv. = Conventional; flexible pavements with a relatively thin HMA surface and thick crushed stone
or aggregate base layer.

e Deep Strength = For this sampling matrix, deep-strength asphalt pavements include very thick asphalt
base mixtures with relatively thin aggregate base layers and also includes the category of full-depth
HMA pavements.

¢ Semi-Rigid = Includes HMA pavements with a soil-cement subgrade or cement treated base layer.

NOTES:

e NOTE 1: Three categories of overlay thickness will be included; less than 2.5 inches, 2.5 to 5 inches,
and greater than 5.0 inches.

e NOTE 2: The SPS-5 project represents 4 calibration test sections.

11
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Figure 3—Location of LTPP and Non-LTPP Rigid Pavement Calibration Sites in Georgia
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III. FIELD INVESTIGATIONS

The Georgia LTPP test sections represent the “best” candidates for the local calibration of the
distress transfer functions in the MEPDG software package. The number of test sections,
however, was found to be insufficient to cover the range of materials, pavement structures,
and other design features commonly used by GDOT. As such, non-LTPP roadway segments
were designated for use to supplement the LTPP test sections in calibrating the Pavement ME
Design™ software to Georgia materials, conditions, and operational policies.

Both new and rehabilitated roadway projects were identified for the local calibration
experimental factorials or sampling templates (see Tables 4 and 5). All layer and material
property inputs needed for Pavement ME Design™ were extracted from construction files
and as-built construction plans. The accuracy of the as-built plans and construction files,
however, were believed to be insufficient. Field investigations were planned and conducted

to measure selected layer properties and confirm the data extracted from the construction
files.

3.1  Field Testing

Applied Research Associates (ARA) and the National Center for Asphalt Technology
(NCAT) performed field testing during the spring and summer of 2014. Most of the testing
took place from March to June of 2014. The field testing program included: (1) condition
surveys made in accordance with the FHWA/LTPP Distress Identification Manual [FHWA,
2003], (2) Falling Weight Deflectometer (FWD) deflection basin testing, (3) Dynamic Cone
Penetrometer (DCP) tests of the base and subgrade, and (4) drilling cores. ARA coordinated
traffic control, took GPS encrypted pictures of all of the core locations, filled out pavement
distress surveys, and assisted NCAT with DCP testing. ARA and NCAT performed the FWD
deflection testing, while NCAT was primarily responsible for the coring operation and DCP
testing.

Once traffic control had the test site closed down, the specific test section was marked. The
length of the test sections varied from 500 to 700 feet, depending on the location. Three cores
were located within cracked areas of the pavement. In most cases, the cores of cracked areas
were taken directly over the cracks to determine whether the cracks initiated at the surface or
bottom of the HMA layers. FWD deflection basin measurements were made every 50 feet
over the length of the section within the right wheel path (see Figure 4).

Distress surveys were completed in 