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or (F-32)/1.8
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CHAPTER 1. INTRODUCTION

Many different types of data are collected on test sections studies as part of the Long-Term
Pavement Performance (LTPP) program. This document provides the guidelines necessary for
collecting inventory data on these sections. Inventory data include those data necessary to: 1)
identify the test section, 2) describe the geometric details of its construction and the material
properties of its structural constituents, and 3) identify construction costs and costs of subsequent
maintenance and repair prior to the long-term monitoring effort. Table 1 provides a general list
of inventory data elements.

All of these data, with the exception of certain material properties which change over time or
environment such as subgrade strength and moisture content, should remain constant throughout
the monitoring period of each test section or project unless the pavement is resurfaced or
rehabilitated during the period. In either case, the test section becomes for practical purposes a
new pavement structure with new surface conditions, so the basic inventory data must be revised
to describe these new conditions, while retaining the original data for reference in long-term cost
analyses and studies of the effects of rehabilitation on deterioration rates. The additional
rehabilitation data elements recommended for collection in the event this occurs during the
monitoring period are discussed in the Maintenance and Rehabilitation Data Collection Guide.

This document provides data sheets and instructions for their use in collecting inventory data for
the LTPP program. The inventory data sheets appear in numerical sequence at the end of this
document.

The inventory data sheets are those from the original Long-Term Monitoring (LTM) Data
Collection Guide modified to reflect evolution in planning for long-term monitoring of
pavements. This was done partially to maintain some consistency with the LTM pilot study data
bases, but primarily to take advantage of the work already accomplished for the Federal
Highway Administration (FHWA) during the LTM studies, and during studies for the National
Cooperative Highway Research Program (NCHRP) Project 1-19.

The data sheets provide for collection of detailed information on the variability of materials and
layer thicknesses; as such variability is known to contribute heavily to pavement deterioration. It
IS recognized that replicate test data is often unavailable, so single test results in these cases
should be entered as the mean and other values left blank. However, whenever possible, data on
variability should be obtained.

Data collected for a General Pavement Studies (GPS) test section should pertain to the original
construction of the section or the most recent rehabilitation/reconstruction. The data sheets
required for each GPS test section will depend upon the type of materials contained in the
structure of that test section. Sheets 1, 2, 3, and 4 are required for every GPS test section. Sheet
3 indicates the numbers of the additional required data sheets for each material type present in
the pavement structure. Finally, Sheet 1A is required for every GPS test section where
measurements are made with a global positioning system receiver.



Table 1. Items of Inventory Data to be Collected

1. Test Section Identification:
Route Number
State, County, and District
Lane Monitored
Experiment Code

2. Geometric Details and General Information:

Number of Lanes

Lane Width

Type of Pavement

Type of Subsurface Drainage

Location of Subsurface Drains

Identification of Layer Materials

Thickness of Layers

Depth to Rigid Layer

Year Widened

Identification of Materials Used in
Overlay or Reconstruction

Dowel Bar Diameter, Length, and
Installation Method

3. Material Properties:
a. Subgrade Soil:

Soil Type and Classification
Plasticity Index
In Situ Dry Density
In Situ Moisture Content
Swell Potential
Frost Susceptibility
Resilient Modulus
Relative Density

Optimum Laboratory Moisture Content

Functional Class
Location of Test Section
Direction of Travel

Shoulder Width

Shoulder Structure

Portland Cement Concrete Shoulder Joint
Information

Year Originally Constructed

Thicknesses of Overlays or Final Layer

Years when Major Improvements
Occurred

Joint Spacing, Reservoir Width

Sealant Type and Forming Method

Type of Load Transfer (Aggregate
Interlock or Dowels)

Tie Bar Spacing, Coating, Diameter,
Length, and Spacing

Liquid Limit

% Passing No. 40 Sieve

% Passing No. 200 Sieve
California Bearing Ratio

R-Value

Modulus of Reaction

Maximum Laboratory Dry Density
Soil Suction

Rate of Heave

b. Base and Subbase Layers (Unbound or Stabilized):

Soil Type and Classification

Optimum Laboratory Moisture Content

Material Gradation

Percent of Stabilizing Agent
California Bearing Ratio
Resistance (R-Value)
Compressive Strength

Maximum Laboratory Dry Density

In Situ Dry Density

In Situ Moisture Content

Resilient Modulus

Type of Treatment (Cement, Lime, etc.)
Modulus of Subgrade Reaction



Table 1. Items of Inventory Data to be Collected (Continued)

c. Asphalt Concrete Layers:

Asphalt Grade

Asphalt Content

Penetration of Original Asphalt

Source and Specific Gravity of Asphalt

Viscosity and Ductility of Original
Asphalt

Softening Point of Asphalt

Types of Asphalt Modifiers

Original Stability

Properties of Laboratory Aged Asphalt

Type of Asphalt Plant

In-Place Mixture Properties

Type and Amount of Anti-Stripping
Additives

Compaction Data

Mixing Temperatures

d. Portland Cement Concrete Layers:

Type, Amount, Yield Strength and
Placement of Reinforcing Steel

Mix Design Information

Coarse Aggregate Type and Gradation

Fine Aggregate Type and Gradation

Alkali Content of Cement

Entrained Air

Aggregate Durability

Method for Curing and Finishing

Initial Air Voids

Voids in Mineral Aggregate

Types of Coarse and Fine Aggregates

Geologic Classifications of Coarse
Aggregates

Polish Value of Coarse Aggregates

Gradations of Coarse and Fine
Aggregates

Bulk Specific Gravities of Aggregates

Effective Specific Gravities of
Aggregates

Aggregate Durability

Resilient Modulus

Tensile Strength

Creep Compliance

Moisture Susceptibility

Modulus of Rupture
Elastic Modulus
Tensile Strength
Compressive Strength
Type of Paver

Slump

Type of Cement
Insoluble Residue
Bulk Specific Gravities

4. Historical Pavement Related Cost Data:
Initial Construction Cost
Costs for Major Improvements
Maintenance Costs

Data collected for Specific Pavement Studies (SPS) experiment projects may be provided by an
adjacent GPS test section. An entry must be available in the SPS_GPS_LINK table in the LTPP
Information Management System (IMS) identifying the adjacent GPS test section number for the
relevant project. Data for all SPS projects should pertain to the original construction prior to any
construction related to the SPS requirements. Table 2 provides a table of data sheets required by
SPS experiment for each SPS experiment.



Table 2. Data Sheets Required by SPS Experiment

Inventory SPS Experiment Number

w
>

Data Sheets 1 2 4
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XX | XXX
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23 X
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A Data for SPS-3 and SPS-4 projects may be completed for an adjacent GPS test section. An
entry must be available in the SPS_GPS_LINK table identifying the adjacent GPS test
section number for the relevant SPS-3 or SPS-4 project.

Inventory sheets for SPS-9 required only for overlay of existing pavements with the
exception of data sheet 1A.

Inventory data sheet 1A is required for every SPS project or GPS test section where
measurements are made with a Global Positioning System.




CHAPTER 2. DATA COLLECTION AND RECORDING

2.1 RECORDING DATA

Data for a particular LTPP test site may not be available for the specific 500-foot (152-m)
section being monitored. Usually the data for a test site are available as part of a larger
construction project that includes the 500-foot (152-m) test section being monitored. For
example, a LTPP test site is within a long section of road that was constructed in one-mile (1.6-
km) increments, in which case the data items should be taken from the relevant one-mile (1.6-
km) section records. When the section's records are not available, information for these sections
should come from the State Highway Agency's (SHA’s) records such as Project Notes, As-Built
Plans, Construction Diary, Project Files (Design/Construction Plans, etc.) or as a last resort the
state's standards or Standard Practices used at the time of construction.

As shown in Table 1, spaces are provided for a broad array of data elements, but it is recognized
that much of the data will not be available. However, available data should be entered (even data
that are not identified by an asterisk as minimum information) and every effort should be taken
to obtain those data elements indicated by an asterisk (*). When the data element is not
applicable to or represents something that does not exist on the test section (i.e., reinforcement
data for a plain concrete pavement), enter an "N" to indicate that the data element is not
applicable. If the data element is applicable, but the value is unknown (i.e., not available in
project records), enter a "U" to indicate that the value is unknown. Many data items will require
codes to be entered. Unless otherwise noted in the following instructions, the codes are listed or
referenced on the data sheets.

2.1.1 Data Common for all Sheets

A common set of data elements appears in the upper right-hand corner of every data sheet.
These items provide the most basic identification of the data being provided and are defined
below.

State Assigned 1D

The State assigned ID is an identification number assigned by the SHA used solely to facilitate
filing of the projects for the SHA's convenience, and may be cross-referenced with the
construction project number. A SHA can use any system for assigning these identification
numbers.

State Code

The State code is a number used to identify the state or Canadian province in which the
pavement section is located (see Table A.1, Appendix A for codes).



SHRP ID

The Strategic Highway Research Program (SHRP) section ID is a four-digit identification
number assigned by LTPP. This number is used to facilitate the computer filing of the projects
and will identify the section in the field. It will be cross- referenced with the State assigned ID.

For SPS sections, the first two digits of the SHRP ID are the project ID and the last two digits
identify the individual section within the project. The first digit of the SHRP ID is the multiple
site designator to differentiate between multiple projects for a specific SPS experiment in the
same state. A 0 (zero) is assigned to the first project of a specific experiment selected in a state.
An A, B, C, etc. is assigned to the second, third, fourth, etc. projects selected of a particular
experiment in the same state. The second digit of the SHRP ID designates the SPS experiment
number. The remaining two digits identify the individual test section. The test section number is
specific to the experiment design. Project level data are specified using 00 as the test section
number. For SPS projects, the inventory data are expected to apply to the entire project length.
Therefore, the data should be entered for the project level section ID of 00.

2.2 DESCRIPTION OF INDIVIDUAL DATA SHEETS
The following provides a description of each data sheet used in the collection of inventory data.
Project and Section Identification (Sheet 1)

This data sheet is to be completed from project records for each GPS test section or project in
SPS experiments SPS-3, SPS-4, SPS-5, SPS-6, SPS-7, and SPS-90.

Individual data elements include the following:

Date of Data Collection or Update (Item 1): A set of numbers to identify the month and
year in which the inventory data have been collected or updated. The number to identify
the month is in numerical sequence of the months as they occur during the year, e.g. enter
03 for March followed by the year.

State Highway Agency (SHA) District Number (Item 2): A number used to identify the
SHA district in which the pavement test section is located.

County or Parish (Item 3): A numeric code used to identify the county or parish where
the pavement section is located. County codes may be found in Federal Information
Processing Standards (FIPS) Publications 6, "Counties of the States of the United States,"
available at http://www.itl.nist.gov/fipspubs/co-codes/states.htm. Canadian agencies
should write the county name on the sheet. Codes are available in the IMS to indicate
this information.

Functional Class (Item 4): A numeric code used to identify the functional classification
of the highway on which the test section is located (see Appendix A, Table A.2).



Route Signing (Item 5): A numeric code to identify the designation that precedes the
number of the highway where the SHA project is located (e.g., an interstate highway
would be coded as 1, using the codes provided on Sheet 1).

Route Number (Item 6): The number assigned to the highway where the SHA project is
located (e.g., 280 for 1-280 or 23 for US-23).

Type of Pavement (Item 7): A numeric code identifying the general type of pavement
structure (such as AC pavement with granular base, jointed plain concrete pavement, etc.)
The pavement type codes are listed in Appendix A, Table A.4.

Number of Through Lanes (Item 8): A number indicating the total number of through
lanes (exclusive of ramps and access roads) in the direction of travel on the test section.

Direction of Travel (Item 9): The general direction of traffic flow along the entire route,
which includes the test section (e.g., traffic flow over the test section moves generally in
a west bound direction would be coded as 2, per code on Sheet 1).

Section Location Starting Point (Items 10 through 13): The locations of the starting point
of the test section are to be identified by milepoint, elevation, latitude, and longitude.

Milepoints (Item 10): The milepoints are to be determined by adjusting the value
posted on the milepost nearest to the starting point. For example, if the direction
of travel (as noted in the preceding data element) is in the same direction as
increasing mileposts for a given roadway, and the starting point was 0.29 miles
from the preceding milepost (Mile 114), the milepoint for the starting point of the
test section would be 114.29. Milepoints are to be given to the nearest hundredth
of a mile (0.01 mile). Canadian agencies should convert kilometer points to
milepoints.

Elevations (Item 11): Values are to be entered to the nearest foot. Survey
measurements are not required the intent is to obtain a reasonable estimate. In
many cases, the elevations can be taken off the construction plans.

Latitude and Longitude (Items 12 and 13): Values are assumed to be in the
northerly and westerly direction for latitude and longitude, respectively. Values
are to be given in degrees, minutes, and seconds to the nearest hundredth of a
second (0.01") when this type of accuracy is possible.

Location information for SPS projects should be referenced to the starting point of the
first section encountered in the direction of travel.

Space is provided to enter Additional Location Information (Significant Landmarks)
(Item 14). This entry should provide information that will be useful for field crews in
locating the project during monitoring activities including the name of the nearest town
or city.



HPMS Sample Number (Item 15): This is the twelve-digit "Section/Grouped Data
Identification” assigned to any section of highway in the FHWA’s Highway Performance
Monitoring System (HPMS). It provides a unique identification for a test section and may
be obtained from those SHA personnel servicing the HPMS.

HPMS Section Subdivision (Item 16): A single digit code used to identify a further
subdivision of an original HPMS section, generally included as a thirteenth digit to the
HPMS sample number.

Global Positioning Measurements (Sheet 1A)

This data sheet is to be completed for each LTPP test section for which latitude and longitude
measurements are made using one of the Global Positioning System receivers. Latitude and
longitude data entered in this sheet will supersede those values stored in the IMS from Inventory
Data Sheet 1, Project and Section Identification.

Individual data elements are as follows:

GPS Instrument Type and Model Name (Item 1): Space is provided to enter the type and
model of the global positioning system receiver used to measure latitude and longitude.
This information is not entered into the IMS.

Measurement Date (Item 2): A set of numbers to identify the day, month and year in
which latitude and longitude measurements have been made with the global positioning
system receiver. The format for this data element is dd/mm/yyyy; e.g., 03/04/1994 for
global positioning system measurements made on April 3, 1994, or 20/12/1996 for global
positioning system measurements made on December 20, 1996. This information is not
entered into the IMS.

Latitude (Item 3): Latitude of the LTPP test section or project, as determined from the
global positioning system measurement, in degrees, minutes and seconds to the nearest
tenth of a second (0.1"). This information supersedes that currently stored in the LTPP
IMS. (Note: North or South direction is not entered on this data sheet, since it is assumed
to be north; however, direction will be included in the IMS at a future date to allow for
sections in the Southern Hemisphere.)

Longitude (Item 4): Longitude of the LTPP test section or project, as determined from the
global positioning system measurement, in degrees, minutes and seconds to the nearest
tenth of a second (0.1"). This information supersedes that currently stored in the LTPP
IMS. (Note: West or East direction is not entered on this data sheet since it is assumed to
be west; however, direction will be included in the IMS at a future date to allow for
sections in the Eastern Hemisphere.

Elevation (Item 5): Elevation of the LTPP section, as determined from the global
positioning system measurement, in meters to the nearest meter. This information is not



entered into the IMS, but should be used by the Regional Support Contractors (RSCs) to
check the reasonableness of the elevation data currently stored in the IMS.

Dilution of Precision (DOP) (Item 6): Measure of satellite geometry quality and relative
accuracy of the global positioning system measurement. The DOP ranges from 1.0 (best)
to 9.9 (worst), with the value entered to the nearest tenth (0.1). This information is not
entered into the IMS, but is used by the RSCs for quality control purposes.

Estimated Position Error (EPE) (Item 7): Overall measure of position accuracy computed
using the DOP, signal and data quality, receiver tracking status and other factors. The
EPE is expressed in meters, with the value entered to the nearest meter. This information
is not entered into the IMS, but is used by the RSCs for quality control purposes.

Comments (Item 8): Space is provided to enter any pertinent comments related to the
latitude and longitude measurements using the global positioning system receiver. This
information is not entered into the IMS.

Geometric, Shoulder, and Drainage Information (Sheet 2)

The data to be entered on this sheet provide basic information regarding the geometry of the
pavement section, subsurface drainage incorporated in the pavement structure (if any), and
information about the shoulder geometry and pavement structure. These data may be obtained
from as-built plans and/or project files, but values should be checked at the site whenever
possible through visual observation.

Individual data elements are as follows:

Lane Width (Item 1): The width of the lane to be monitored, to the nearest whole number
of feet.

Monitoring Site Lane Number (Item 2): A number that identifies which lane is to be
monitored. The lane numbering methodology is identified on the data sheet. Lanes
should be numbered starting with the outside lane as lane 1 and increasing toward the
centerline of the roadway. Although a highway agency may wish to monitor more than
one lane, each lane should be considered as a separate "test section," with its own data
(although much data may actually be common such as environmental, materials, and
thickness design data). For the LTPP Studies, only the outside lane will be studied, so
the code "1" should be entered for all test sections and projects in this study.

Subsurface Drainage Location (Item 3): A code indicating whether the subsurface
drainage is continuous along the section or is provided at intermittent locations. Codes
are provided on Data Sheet 2.

Subsurface Drainage Type (Item 4): A code indicating the type of system used to
provide subsurface drainage from no subsurface drainage provided to a well system or a
drainage blanket with longitudinal drains. Codes for each type of subsurface drainage are



provided on Data Sheet 2. A code and space are provided for describing another type of
subsurface drainage if different from those provided on Data Sheet 2.

Shoulder Data (Items 5 through 10): Spaces are provided to enter data describing both
the outside and inside shoulder. If there are no inside shoulders, enter "N" for those
spaces pertaining to inside shoulders.

Shoulder Surface Type (Item 5): A code indicating the type of material used for
the surface of the shoulder for the outside and inside shoulders. Codes are
provided on Data Sheet 2. If the full width of the shoulder is only partially paved,
enter the code for the material used in the paved portion of the shoulder.

Total Width (Item 6): The total paved and unpaved width of the outside shoulder.
A separate space is provided for the total paved and unpaved width of the inside
shoulder to the nearest whole number of feet.

Paved Width (Item 7): The paved widths of the outside and inside shoulders to
the nearest whole number of feet.

Shoulder Base Type (Item 8): Codes identifying the types of material used as the
base of the pavement structure on the shoulders. See Table A.6, Appendix A for
codes.

Shoulder Surface Thickness (Item 9): The average thicknesses of the inside and
outside shoulder surfaces to the nearest tenth of an inch (0.1 in.).

Shoulder Base Thickness (Item 10): The average base thicknesses along the
shoulders to the nearest tenth of an inch (0.1 in.).

Additional Data for PCC Shoulders (Items 11 through 14): Spaces are provided for
entering joint and reinforcing data for shoulders with portland cement concrete (PCC)
surfaces.

Average Joint Spacing (Item 11): Average distance between joints for PCC
shoulders to the nearest whole foot.

Skewness of Joints (Item 12): The average distance in feet of the contraction joint
from a normal right-angled joint at the opposite side of the shoulder. This is
measured in feet to the nearest tenth (0.1 ft).

Joints Match Pavement Joints? (Item 13): Codes are provided on Data Sheet 2 to
indicate whether the joints in the shoulder have been constructed to match the
spacing of the joints in the adjacent pavement slabs.

Reinforced? (Item 14): Codes are provided on Data Sheet 2 to indicate whether
the PCC shoulder slab has reinforcing steel or not.
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Diameter of Longitudinal Drainpipes (Item 15): The inside diameter to the nearest tenth
of an inch (0.1 in.) of the longitudinal drainpipes used for subsurface drainage. If there is
no longitudinal drainage, enter "N".

Spacing of Laterals (Item 16): The average spacing in feet between lateral drains from
the pavement subdrainage system. Enter "N" if there are no subdrainage laterals.

Layer Descriptions (Sheet 3)

The data on this form provide key information as to the structure of the pavement at the time it is
admitted to study in the LTPP program. This data sheet is to be filled out from project records
for each test section or project for which long-term monitoring is planned. As all subsequent
data sheets refer back to this one, special care should be taken in filling it out.

Individual data elements are as follows:

Layer Numbers: Nine or fewer layers may be identified. Layer numbering begins at the
bottom of the structure and increases moving to the top of the structure. Therefore, the
subgrade is always layer number 1 and the last (and largest) number identifies the surface
layer.

Layer Description: A layer description code identifying the function of the layer within
the pavement structure is to be entered for each of the layers in the system. Codes are
provided on Data Sheet 3. For hot-mix asphalt concrete (HMAC) layers, separate lifts of
the same mixture are not to be identified as separate layers. Where HMAC is used as a
base for PCC pavement, it should be described by Code 05.

Many highway agencies cover poor subgrade soils with one to three feet of select
material. Such an embankment should be reported as a subbase with a layer description
code 06.

Material Type Classification: A code identifying the type of material used in each layer
of the pavement structure, including the subgrade should be entered for material type
classification. Codes for surfacing materials, base and subbase materials, subgrade soils,
and thin seals and interlayers are identified in Tables A.5, A.6, A.7, and A.8,
respectively. Embankment fill (Layer Description Code 11) refers to nonselect or select
fill greater than three feet thick used to build up the roadbed, and appropriate codes are to
be used to identify the materials.

Layer Thickness: Four numbers can be provided to indicate the Mean, Minimum,
Maximum, and Standard Deviation of thickness for each specific layer in inches (enter to
the nearest tenth of an inch (0.1 in.)). If only a single specified design value for thickness
is available from project records, enter it as the "mean value.” (Detailed data is not to be
filled out on subsequent data sheets for seal coats, interlayers, porous friction courses or
HMAC layers that are 0.75 inch (19 mm) or less in thickness).
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Layer Type: A letter code to assist in identifying the set of data sheets required to be
filled out for a particular layer. This data item is meant to be used purely for the
convenience of the person(s) filling out the data forms to avoid potential confusion over
which data sheets are required for a given project. Layer type codes and the required
sheets for each layer type are shown in Note 4 on the data sheet.

Depth Below Surface to "Rigid" Layer: A number should be entered to indicate the mean
depth from the pavement surface to the top of a relatively rigid rock, stone, or dense shale
formation (enter to nearest tenth of a foot). If such a formation does not exist, enter "N"
in the space provided. If such a layer has not been encountered at the depths bored, or it
is not known whether it exists or not, enter a "U" for unknown.

Age and Major Pavement Improvements (Sheet 4)

This data sheet provides information regarding dates of construction for the primary pavement
structure and any major improvements or rehabilitation that has occurred since that construction.
This sheet is to be completed from project records for each test section or project for which long-
term monitoring is planned.

Individual data elements are as follows:

Date of Latest (Re)Construction (Item 1): Month and year in which construction or
reconstruction (if any, not including overlay or mill and overlay, have been performed) of
the pavement to be monitored has been completed. The first two digits represent the
numerical sequence of the month as it occurs during the year and the remaining four
digits are the year.

Date Subsequently Opened to Traffic (Item 2): The month and year that the pavement
was originally opened to traffic (not the date when the project was accepted). The first
two digits represent the numerical sequence of the month as it occurs during the year and
the remaining four digits are the year.

Latest (Re)Construction Cost Per Lane Mile (Item 3): The total average original
construction or reconstruction cost in thousands of dollars per lane-mile for the project
that includes the test section, exclusive of non-pavement costs such as bridges, culverts,
lighting, and guard rails. This cost is to be reported as a cost indexed to the year reported
in the data entry for "Date of Latest (Re)Construction."

Major Improvements Since Latest (Re)Construction (Items 4 through 8): Space is
provided for identifying six major improvement activities by year in which they have
been accomplished. This does not include bridges, culverts, lighting, etc. Major
improvements do include overlays and associated pretreatments (patching, milling, joint
repair, etc.), inlays (mill and fill), pressure relief joints in PCC pavements, subsealing or
undersealing, retrofitted subdrainage, joint load transfer restoration, and shoulder
restoration.
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Year (Item 4): The year in which the major improvement was constructed.

Work Type Code (Item 5): A code to identify the type of maintenance work
performed. Codes are provided in Appendix A, Table A.17.

Work Quantity (Item 6): The quantity of work applied to the section in
appropriate units (refer to Appendix A, Table A.17 for determining appropriate
units).

Thickness (Item 7): For improvements that increase the thickness of the pavement
structure (such as "surface treatment, single layer™ or "surface treatment, double
layer," etc.), enter the thickness of the improvement to the nearest tenth of an inch
(0.1in.).

Total Cost (Item 8): The costs for the major improvements, exclusive of non-
pavement costs, reported in thousands of dollars per lane-mile.

Additional Roadway Widening Information (Item 9 through 12): The following data
items are applicable only if the roadway has been widened.

Year when Roadway Widened (Item 9): The year when the roadway was widened.
If the roadway has not been widened, enter "N".

Original Number of Lanes (Item 10): The original number of lanes in the survey
direction prior to roadway widening. If the roadway has not been widened, enter
"N".

Final Number of Lanes (Item 11): The final number of lanes after the roadway
has been widened. If the roadway has not been widened, enter "N".

Lane Number of Lane Added (Item 12): Lane number added when roadway has
been widened. The outside lane is Lane 1; the next lane is Lane 2, etc. If the
roadway has not been widened, enter "N".

Portland Cement Concrete Layers, Joint Data (Sheet 5)

This sheet provides information regarding the contraction joints in the PCC pavement as well as
any expansion joints in the section. The sheet is filled out from project records for each PCC
layer identified on Sheet 3, except for continuously reinforced concrete pavements (CRCP)
without joints. Where dowels or other mechanical load transfer devices are not provided at
joints, enter "N" in the spaces for describing these devices.

Individual data elements are as follows:

Layer Number (Item 1): The number of the PCC layer for which a description is
provided (from Sheet 3).
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Average Contraction Joint Spacing (Item 2): The average spacing in feet (to the nearest
tenth of a foot (0.1 ft)) between consecutive contraction joints (length of the concrete
slab) of the pavement under survey. A space is provided to write in a description of any
Random Joint Spacing (Item 3).

Built-in Expansion Joint Spacing (Item 4): The mean spacing in feet between
consecutive expansion joints of the pavement under survey. If there are no expansion
joints in the original construction, enter "N".

Skewness of Joints (Item 5): The average distance in feet of the contraction joint from a
normal right-angled joint at the opposite side of the lane. This is measured in feet to the
nearest tenth (0.1 ft). If joints are not skewed, enter "N".

Transverse Contraction Joint Load Transfer System (Item 6): The mechanism by which
a portion of the moving load is transferred across the transverse contraction joint to the
adjacent slab. A space is provided to write in a description of another load transfer
system if different from those for which codes are provided on Data Sheet 5. Where
dowels or other mechanical load transfer devices are not provided at joints, enter "N™ in
the spaces for describing these devices.

Round Dowel Diameter (Item 7): The outer diameter of the round dowel bars used as the
load transfer device across a contraction joint of the pavement under survey, assuming
that round dowel bars are used as the joint load transfer system. This number is to be
entered to the nearest hundredth of an inch (0.01 in.). If round dowel bars are not used
enter "N".

Dowel or Mechanical Load Transfer Device Spacing (Item 8): The average center-to-
center distance in inches between mechanical load transfer devices (round or I-beam
dowels, star lugs, etc.) across the contraction joint of the PCC layer being described.

Average Intermediate Sawed Joint Spacing (Item 9): The average distance between joints
sawed at intervals between contraction joints (called "warping joints" by some SHAS).
The distance is to be entered to the nearest tenth of a foot (0.1 ft). If no intermediate
sawed joints are provided, enter "N".

Dimensions for I-Beam Dowel Bars (Items 10 and 11): The Height and Width of I-beam
dowel bars to the nearest hundredth of an inch (0.01 in.) assuming that I1-beam dowel bars
are used as the joint load transfer system. If I-beam dowel bars are not used, enter "N".

Distance of Nearest Dowel (or Mechanical Load Transfer Device) From Outside Lane
Shoulder Edge (Item 12): The distance between the outside lane-shoulder edge and the
dowel or mechanical load transfer device nearest to the outside lane-shoulder edge to a
tenth of an inch (0.1 in.).
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Dowel Length (Item 13): The mean length in inches of the round or I-beam dowel bars
used for mechanical load transfer across contraction joints in the PCC layer being
described.

Dowel Coating (Item 14): The material covering the dowel bar surfaces when installed in
the concrete slab. A space is provided to write in a description if the dowel coating used
differs from those for which codes are provided on Data Sheet 5.

Method Used to Install Mechanical Load Transfer Devices (Item 15): A code identifying
the method used to install the dowels, 1-beams, or other mechanical load transfer device.
Space is provided for describing another method if the method used differs from those for
which codes are provided on Data Sheet 5.

Portland Cement Concrete Layers, Joint Data (Continued) (Sheet 6)

This sheet is for continuation of Sheet 5 to provide additional information on the joints in a PCC
layer, and is filled out for each PCC layer identified on Sheet 3, except for CRCP pavements
without joints. These additional data items are described below.

Individual data elements are as follows:

Layer Number (Item 1): The number of the PCC layer for which a description is being
provided (from Sheet 3).

Method Used to Form Transverse Joints (Item 2): A code as defined on Sheet 6 is
entered which describes whether the contraction joints have been constructed by sawing
the hardened slab at the proper time, or by placing an insert into the slab surface while the
concrete was plastic, or by any other construction method used to form the joint. Space is
provided for describing another method if none of the other codes provided on Sheet 6
are applicable.

Type of Longitudinal Joint (Item 3): A code as defined on Sheet 6 is entered which
indicates how the longitudinal joint between the lanes was formed. Space is provided for
describing another way of forming the joints if none of the other codes provided on Sheet
6 are applicable.

Type of Shoulder-Traffic Lane Joint (Item 4): A code is entered as provided on Data
Sheet 6, which describes how the joint between the concrete shoulder and the traffic lane
was formed. "Tied concrete curb™ indicates that a curb is provided in lieu of a shoulder.
Space is provided for describing another way of forming the joints if none of those for
which codes are provided is used.

Transverse Joint Sealant Type (Item 5): A code as provided on Data Sheet 6 defining the
type of material used as joint sealant in the transverse joints. Space is provided for
describing another type of sealant if none of the other codes provided on Data Sheet 6 is
used.
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Transverse Joint Sealant Reservoir (Items 6 and 7): The mean as-constructed Width and
Depth of the transverse joint sealant reservoir to the nearest hundredth of an inch (0.01
in.).

Longitudinal Joint Sealant Reservoir (Items 8 and 9): The average Width and Depth of
the as-built longitudinal joint sealant reservoir to the nearest hundredth of an inch (0.01
in.). If butt or keyed joints have been used without a sealant reservoir, enter "0.00" in
both of the spaces provided.

Between Lane Tie Bar (Item 10, 11, and 12): The nominal Diameter to the nearest
hundredth of an inch (0.01 in) and the mean Length in inches of the tie bars used across
the longitudinal joints between the lanes entered to the nearest hundredth of an inch (0.01
in.). The mean center-to-center Spacing between consecutive tie bars across the
longitudinal joint between the lanes to the nearest tenth of an inch (0.1 in.).

Shoulder-Traffic Lane Joint Sealant Reservoir (Items 13 and 14): The average Width
and Depth of the as-built joint sealant reservoir between the shoulder and traffic lane. If
butt or keyed joints are used without a sealant reservoir, enter "0.00" in both of the spaces
provided.

Shoulder-Traffic Lane Joint Tie Bars (Items 15, 16, and 17): The outer Diameter of the
tie bars used across the joint between the shoulder and the traffic lane to the nearest
hundredth of an inch (0.01 in.), the mean Length of the tie bars to the nearest inch, and
the average center-to-center distance (Spacing) in inches between consecutive tie bars
across the concrete shoulder-traffic lane joint. If no concrete shoulder exists, enter "N"
for these data entry spaces.

Portland Cement Concrete Layers, Reinforcing Steel Data (Sheet 7)

This data sheet provides a description of the type of reinforcement used in the PCC layer. Itis
filled out from project records for each reinforced PCC layer identified on Sheet 3.

Individual data elements are as follows:

Layer Number (Item 1): The number of the reinforced PCC layer for which a description
is being provided (from Sheet 3).

Type of Reinforcing (Item 2): The type of material used in reinforcing the PCC layer
being described. A space is provided for entering a written description of a reinforcing
type other than deformed bars or welded wire fabric as coded on Data Sheet 7.

Transverse Bar Diameter (Item 3): The nominal diameter of the transverse bars to the
nearest hundredth of an inch (0.01 in.).

Transverse Bar Spacing (Item 4): The mean center-to-center spacing between transverse
bars to the nearest tenth of an inch (0.1 in.).
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Longitudinal Bar Diameter (Item 5): The nominal diameter of the longitudinal bars to the
nearest hundredth of an inch (0.01 in.).

Design Percentage of Longitudinal Steel (Item 6): The percentage of reinforcing steel
relative to the PCC cross-section as required by the design to the nearest hundredth of
one percent (0.01%).

Depth to Reinforcement From Slab Surface (Item 7): The mean depth (to the nearest
tenth of an inch (0.1 in.)) of the concrete cover over the top of the reinforcing steel.

Longitudinal Bar Spacing (Item 8): The mean center-to-center spacing between
longitudinal bars to the nearest tenth of an inch (0.1 in.).

Yield Strength of Reinforcing (Item 9): The mean yield strength of the reinforcing steel to
the nearest tenth of a kip per square inch (0.1 ksi). If tests have not been conducted for
the steel used, enter the minimum yield strength allowed for the grade of steel used.

Method Used to Place Reinforcement (Item 10): The method used to install the
reinforcing steel bars or wire fabric during pavement construction. Codes are provided
on data sheet 7 for these methods including presetting the reinforcement on chairs,
placing it mechanically by means of special equipment used for that purpose, or by
placing them between layers of concrete. A space is also provided to describe another
method of placement if a code is not provided on Data Sheet 7 for the method used.

Lap Length of Longitudinal Steel Splices (Item 11): The length to the nearest inch of the
longitudinal reinforcing steel overlap at a CRCP construction joint. If the rigid pavement
is not CRCP, enter "N”.

Portland Cement Concrete Layers, Mixture Data (Sheet 8)

This data sheet provides information regarding the mixture proportions used for the PCC layer.
This data sheet is to be filled out from project records for each PCC layer identified on Sheet 3.

Individual data elements are as follows:

Layer Number (Item 1): The number of the PCC layer from Sheet 3 for which a
description is provided.

Mix Design (Items 2 through 5): The oven dry weights in pounds of Coarse Agaregate,
Fine Aggregate, Cement, and the weight of Water provided by the mix design for a cubic
yard of concrete.

Type Cement Used (Item 6): The type of cement used in the slab concrete. These cement
type codes appear in Table A.11 in Appendix A. Additionally, if none of the codes
provided are applicable to the type used, space is provided for identifying another type.
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Alkali Content of Cement (Item 7): The alkali content of the cement to the nearest tenth
of a percent (0.1%).

Entrained Air Content (Items 8 through 10): The Mean, Minimum, and Maximum values
of entrained air (as a percent of mixture volume) as measured during construction to the
nearest tenth of a percent (0.1%). Any of the following test methods may be used to
measure the amount of entrained air: American Association of State Highway and
Transportation Officials (AASHTO) T121 (American Society for Testing and Materials
(ASTM) C138), AASHTO T152 (ASTM C231), or AASHTO T196 (ASTM C173)).

Admixtures (Items 11 through 13): The Types and Amounts (in percent by weight of
cement to the nearest thousandth (0.001%)) of admixtures used in the concrete. The
codes for concrete admixture types appear in Table A.12 in Appendix A, and space is
provided for identifying an admixture type for which a code is not provided.

Slump (Items 14 through 18): The Mean of the slump measurements made for quality
control purposes during construction of the PCC layer. In addition, space is provided for
the Maximum and Minimum values, the Standard Deviation from the mean, all to the
nearest tenth of an inch (0.1 in.), and the Number of Tests from which the values are
obtained. The slump test is described in AASHTO T119 (ASTM C143). The maximum,
minimum, and standard deviation of slump should be left blank if only one test result is
available.

Portland Cement Concrete Layers, Mixture Data (Continued) (Sheet 9)

This data sheet is a continuation of the information provided on Sheet 8 and is filled out from
project records for each PCC layer identified on Sheet 3.

Individual data elements are as follows:

Layer Number (Item 1): The number of the PCC layer for which a description is
provided (from Sheet 3).

Composition of Coarse Aggregate (Items 2 through 4): The types and percentages by
weight of coarse aggregate materials (that portion of an aggregate retained on the No. 4
(4.75-mm) sieve as defined by the Portland Cement Association) for up to three separate
materials in the coarse aggregate used in the concrete mix. Codes are provided on Data
Sheet 9 for various types of aggregate. Space is also provided for the description of
another type if none of the types for which codes are provided are used. Where only one
type of material was used, enter its type code and 100 in the top set of data spaces,
leaving the others blank.

Geologic Classification of Coarse Aggregate (Item 5): The geologic classification of the
natural stone used as coarse aggregate in the concrete. These codes appear in Table A.9
of Appendix A and provide identification as to which of the three major classes of rock
the coarse aggregate belongs to and the type of rock within those classes. If a "blend" is
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used, enter the code for the geological classification for the material representing the
majority of the coarse aggregate. If a "crushed slag,” "manufactured lightweight,” or
"recycled concrete" is used as coarse aggregate, enter "N".

Composition of Fine Aggregate (Items 6 through 8): The types and percentages by
weight of fine aggregate materials (passing the No. 4 (4.75-mm) sieve and retained on the
No. 200 (75-um) sieve) for up to three separate fine aggregates used in the concrete mix.
Codes are provided on Data Sheet 9 for various types of fine aggregate. Space is
provided for identifying another type if none of those for which codes are provided are
used. Where only one type of material was used, enter its type code and 100 in the top
set of data spaces, leaving the others blank.

Insoluble Residue (Item 9): The percentage of insoluble residue (non-carbonate material)
as determined using ASTM D3042.

Gradation of Coarse Aggregate (Item 10): The percent of coarse aggregate passing
various standard sieve sizes to the nearest one percent. It is not expected that values will
be available for all of the sieve sizes shown. The objective is to provide space for a
sufficient number of sieve sizes to accommodate testing and specification practices for
most agencies.

Gradation of Fine Aggregate (Item 11): The percent of fine aggregate passing various
standard sieve sizes to the nearest one percent. It is not expected that values will be
available for all sieve sizes shown. The objective is to provide space for a sufficient
number of sieve sizes to accommodate testing and specification practices for most
agencies.

Bulk Specific Gravities (Items 12 and 13): The mean bulk specific gravities (to the
nearest thousandth (0.001)) for coarse aggregate and fine aggregate. The bulk specific
gravities for the aggregate fractions are measured using these laboratory procedures: a)
Coarse Aggregate — AASHTO T85 (ASTM C127), and b) Fine Aggregate — AASHTO
T84 (ASTM C128).

Portland Cement Concrete Layers, Mixture Data (Continued) (Sheet 10)

This data sheet is for continuation of the data on Sheets 8 and 9, and is filled out for each PCC
layer identified on Sheet 3. These additional data entries are discussed below.

Layer Number (Item 1): The number of the PCC layer for which a description is
provided (from Sheet 3).

Type of Paver Used (Item 2): A code to indicate whether a slip-form or side-form paver
has been used to place the concrete. The codes appear on the data sheet along with a
space to describe a different type not listed. Enter "N" if a paver has not been used (i.e.,
roller compacted concrete).
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Aggregate Durability Test Results (Items 3 through 6): The type of tests used for
evaluating the durability of the aggregate and the results in tenths (0.1) recorded in units
specified for the particular test. Three of these sets are for coarse aggregates and one for
the combination of coarse and fine aggregates. The durability test type codes and the
units for reporting appear in Table A.13 of Appendix A.

Method Used to Cure Concrete (Item 7): The method used to cure the concrete
pavement. Codes are provided on Data Sheet 10 for various methods. Space is provided
for identifying another curing method if none of those with codes listed has been used.

Method Used to Texture Concrete (Item 8): A code to indicate how the concrete surface
has been textured. Codes are provided on Data Sheet 10 for various methods. Space is
provided for identifying another texturing method if none of those with codes has been
used.

Elastic Modulus (Items 9 through 13): The Mean, Minimum, Maximum, and Standard
Deviation of elastic moduli of the concrete in Kips per square inch and the Number of
Tests performed. The elastic moduli are obtained either through compression testing of
cylindrical samples collected and tested during construction, or through relationships
published by the American Concrete Institute (ACI) and others relating elastic modulus
to compressive strength. In the event that only one test result is available, enter it as the
"mean value." The standard deviation is to be left blank unless at least four test results
are available. The ACI formula in general use (ACI 318-83, Section 8.5) is:

E. =57,000,/f, (1)
where:
Ec = Modulus of Elasticity, psi
fc = 28-day Compressive Strength, psi

Method for Determination of Elastic Modulus (Item 14): The test method for measuring
the elastic modulus of the mix; ASTM Test Method C469 (drilled core specimens),
ASTM C469 (molded cylinders), ACI (Equation 1 above) or some other test procedure as
indicated in the space provided. Codes are provided for these methods on Data Sheet 10.

Portland Cement Concrete Layers, Strength Data (Sheet 11)

This data sheet is used to provide strength data on cylinders or beams molded from plastic
concrete during construction, and is to be completed for each PCC layer identified on Sheet 3.
These data entries are discussed below.

Layer Number (Item 1): The number of the PCC layer for which a description is
provided (from Sheet 3).

Flexural Strength (Items 2 through 8): The Type of Test (third-point or center-point
loading as coded on Sheet 11), the Age of the sample at testing, the Number of Tests
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performed, and the Mean, Minimum, Maximum, and Standard Deviation of flexural
strength tests, in psi. Testing for LTPP test sections built after 1988 should be done
using third-point loading (AASHTO T97 (ASTM C78)).

Compressive Strength (Items 9 through 14): The Age of the sample at testing, the
Number of Tests performed, and the Mean, Minimum, Maximum, and Standard
Deviation of compressive strength in psi, measured according to the test procedures as
established by AASHTO T22 (ASTM C39).

Splitting Tensile Strength (Items 15 through 20): The Age of the sample at testing, the
Number of Tests, and the Mean, Minimum, Maximum, and Standard Deviation of
splitting tensile strength in psi, measured according to AASHTO T198 (ASTM C496).

Plant Mixed Asphalt Bound Layers, Aggregate Properties (Sheet 12)

This sheet is filled out from project records for each asphalt concrete (AC) layer identified on
Sheet 3 that is thicker than 0.75 inches (19 mm). Detailed mixture data is not considered
necessary for thin seal coats, porous friction treatments, etc. Although various SHAS
discriminate between fine and coarse aggregates on the basis of different sieve sizes, the
following definition is applied for LTPP studies: All aggregate retained on the No. 8 (2.36-mm)
sieve is coarse aggregate as defined by the Asphalt Institute and all aggregate passing the No. 8
(2.36-mm) sieve is fine aggregate. "Mineral filler" as used in the LTPP program is defined by
ASTM D242 as that portion passing the No. 30 (0.600-mm) sieve (at least 95 percent must pass
the No. 50 (0.300-mm) sieve and at least 70 percent must also pass the No. 200 (75-um) sieve).

Individual data elements are as follows:

Layer Number (Item 1): The number of the AC layer for which a description is provided
(from Sheet 3).

Composition of Coarse Aggregate (Items 2 through 4): The type and percentage by
weight of materials in the coarse aggregate (aggregate retained on the No. 8 (2.36-mm)
sieve) for up to three types of aggregate used in the AC mix. Codes for identifying the
type are provided on Sheet 12. Space is provided for identifying a type of coarse
aggregate other than those with codes. Where only one type of material is used, enter the
type code and 100 in the top set of data spaces, leaving the others blank.

Geologic Classification of Coarse Aggregate (Item 5): The geologic classification of the
natural stone used as coarse aggregate (aggregate retained on the No. 8 (2.36-mm) sieve)
in the AC. These codes appear in Table A.9 of Appendix A and provide identification as
to which of the three major classes of rock the coarse aggregate belongs to and the type
of rock within those classes. If a "blend" is used, enter the code for the geological
classification for the material representing the majority of the coarse aggregate. If a
"crushed slag," "manufactured lightweight,” or "recycled concrete™ is used as coarse
aggregate, enter "N".
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Composition of Fine Aggregate (Items 6 through 8): The type and percentage by weight
of materials in the fine aggregate (passing the No. 8 (2.36-mm) sieve and retained on the
No. 200 (75-pum) sieve) for up to three types of aggregate used in the AC mix. Space is
provided for identifying another type if none of those for which codes are provided on
Sheet 12 is used. Where only one type of material is used, enter its type code and 100 in
the top set of data spaces, leaving the others blank.

Type of Mineral Filler (Item 9): The type of mineral filler used in the AC mix. The codes
appear on the data sheet, including space for entering some other type for which a code is
not provided.

Aggregate Durability Test Results (Items 10 through 13): The type of tests used to
evaluate the durability of the aggregate and the results in tenths recorded in units
specified for the test. Three of these sets are for coarse and one for the combination of
coarse and fine aggregates. The durability test type codes appear in Table A.13 of
Appendix A.

Polish Value of Coarse Aggregates (Item 14): The accelerated polish value of the coarse
aggregates used in the surface layer, as determined by AASHTO T279 (ASTM D3319).

Plant Mixed Asphalt Bound Layers, Aggregate Properties (Continued) (Sheet 13)

This data sheet is a continuation of the aggregate property data on Sheet 12, and is filled out for
each AC layer identified on Sheet 3 that is thicker than 0.75 inches (19 mm). These additional
data items are described below.

Layer Number (Item 1): The number of the AC layer for which a description is provided
(from Sheet 3).

Gradation of Combined Aggregates (Item 2): The percent passing on various standard
sieve sizes to the nearest one percent. It is not expected that values will be available for
all eighteen sieve sizes; the object is to provide space for a sufficient number of sieve
sizes to accommodate testing and specification practice for most agencies.

Bulk Specific Gravities (Items 3 through 6): The mean bulk specific gravities (to the
nearest thousandth) for Coarse Aggregate (aggregate retained on the No. 8 (2.36-mm)
sieve), Fine Agaregate (aggregate passing the No. 8 (2.36-mm) sieve and retained on the
No. 200 (75-pum) sieve), Mineral Filler, and the value for the Combined Aggregate. The
bulk specific gravities for the aggregate fractions are measured using the laboratory
procedures indicated below:

Coarse Aggregate — AASHTO T85 (ASTM C127)
Fine Aggregate — AASHTO T84 (ASTM C128)
Mineral Filler —- AASHTO T100 (ASTM D854)
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The bulk specific gravity of the combined aggregate (usually called simply "bulk specific
gravity of aggregate") is calculated as provided in equation 2 below.

P+P,+P,

G, = 2
sb i . i s & ( )
Gl GZ GS
where:
Gy = Bulk specific gravity for the total aggregate
P, Py, P3 = Percentages of weight of coarse aggregate, fine aggregate,
and mineral filler.

Gy, G, Gy = Specific gravities of coarse aggregate, fine aggregate, and

mineral filler.

Effective Specific Gravity of Aggregate Combination (Item 7): The mean calculated
effective specific gravity to the nearest thousandth (0.001). This calculation requires the
maximum specific gravity (no air voids) of the paving mixture, which is obtained by Test
Method AASHTO T209 or ASTM D2041. The effective specific gravity of the
aggregate is calculated as shown in equation 3 below.

100- P,
=~100 B, (3)
Gmm Gb
where:
Ge = Effective specific gravity of aggregate
P = Asphalt cement, percent by total weight of mixture
Gp = Specific gravity of asphalt
Gmm = Maximum specific gravity of paving mixtures (no air
voids)

Plant Mixed Asphalt Bound Layers, Asphalt Cement Properties (Sheet 14)

This data sheet provides information regarding the properties of the asphalt cement used in the
AC mixture. This data sheet is filled out from project records for each AC layer identified on
Sheet 3 that is thicker than 0.75 inches (19 mm).

Individual data elements are as follows:

Layer Number (Item 1): The number of the AC layer described on this sheet (from Sheet
3).

Asphalt Grade (Item 2): The grade of asphalt cement used (See Table A.16, Appendix

A). Space is provided on the data sheet for identifying another grade of asphalt cement
not appearing in Table A.16.
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Source (Item 3): The source refinery for the asphalt cement used in the AC layer being
described. A list of asphalt refiners and processors is provided in Table A.14. Space is
provided to specify other sources, which may not be included in the table provided.

Specific Gravity of Asphalt Cement (Item 4): The mean specific gravity of the asphalt
cement (to the nearest thousandth) when it is available. If the precise value for that
material is unavailable, a typical specific gravity for asphalt cements produced at the
source refinery may be entered. If the source refinery is unknown, enter 1.010 as a
reasonable estimate. This specific gravity is measured as specified by AASHTO T228
(ASTM D70).

Original Asphalt Cement Properties (Items 5 through 7): The following data items
should be provided when available for the original asphalt cement, tested prior to its use
in the construction.

Viscosity of Asphalt at 140°F (Item 5): The results, in poise, for absolute
viscosity testing using Test Method AASHTO T202 (ASTM D2171) on samples
of the original asphalt cement prior to its use in construction of the pavement
section.

Viscosity of Asphalt at 275°F (Item 6): The results (to the nearest hundredth
centistokes (0.01 centistokes)) for kinematic viscosity testing using Test Method
AASHTO T201 (ASTM D2170) on samples of the original asphalt cement.

Penetration at 77°F (Item 7): The penetration (in tenths of a millimeter (0.1
mm)) from testing the original asphalt cement in the mixture at 77°F (25°C),
using a 100-gram load and a five-second load duration with Test Method
AASHTO T49 (ASTM D5) on samples of the original asphalt cement material.

Type and Quantity of Asphalt Modifiers (Items 8 and 9): Codes to identify up to two
modifiers added to the asphalt cement for whatever purpose. A list of possible asphalt
cement modifiers and codes for data entry are provided in Table A.15, Appendix A. If a
material other than those listed in Table A.15 is used, space is provided to record the
pertinent information. If no modifier is used, enter "N". The Quantity of Asphalt
Modifier in percent by weight of asphalt cement. Some modifiers (such as lime) may be
specified in terms of "percent of aggregate weight,” but they must be converted to percent
by weight of asphalt cement for uniformity. Space is provided for up to two types of
modifiers. If no modifier is used, enter "N".

Ductility at 77°F (Item 10): The ductility in centimeters of the original asphalt cement
material as measured by Test Method AASHTO T51 (ASTM D113) at 77°F (25°C).

Ductility at 39.2°F (Item 11): The ductility in centimeters of the original asphalt cement

material at 39.2°F (4°C), using the procedures of Test Method AASHTO T51 (ASTM
D113).
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Test Rate for Ductility Measurement at 39.2°F (Item 12): The test speed in centimeters
per minute for the ductility measurement taken at 39.2°F (4°C).

Penetration at 39.2°F (Item 13): The penetration value at 39.2°F (4°C) using a 200-gram
weight and 60-second loading duration, tested in accordance with Test Method AASHTO
T49 (ASTM D5) on samples of the original asphalt cement, prior to its use as a
construction material.

Ring and Ball Softening Point (Item 14): The softening point of the asphalt cement in
degrees Fahrenheit as measured with the ring-ball apparatus used in Test Method
AASHTO T53 (ASTM D36), on samples of the original asphalt cement prior to its use as
a construction material.

Plant Mixed Asphalt Bound Layers, Asphalt Cement Properties (Continued) (Sheet 15)

This data sheet is for continuation of the data on Sheet 14, and is filled out for each AC layer
identified on Sheet 3 that is thicker than 0.75 inches (19 mm).

These additional data entries are discussed below.

Layer Number (Item 1): The number of the AC layer for which data are provided (from
Sheet 3).

Laboratory Aged Asphalt Cement Properties (Items 2 through 11): The following data
items should be provided for laboratory aged asphalt cement samples, using virgin
asphalt cement samples aged in accordance with the provisions of Test Method AASHTO
T179 (ASTM D1754 — Thin Film Oven Test) or Test Method AASHTO T240 (ASTM
D2872 — Rolling Thin Film Oven Test). Space is provided on the data sheet to describe
the aging process used, if other than those stated above.

Test Procedure Used to Measure Aging Effects (Item 2): The test procedure used
to "age" the asphalt cement in the laboratory, and to measure the effects of the
aging. Codes to indicate the procedure are provided on Data Sheet 15.

Viscosity of Asphalt at 140°F (Item 3): The mean of the results in poise from
absolute viscosity testing on laboratory aged asphalt cement samples using Test
Method AASHTO T202 (ASTM D2171).

Viscosity of Asphalt at 275°F (Item 4): The mean of the results in centistokes (to
the nearest hundredth (0.01)) from kinematic viscosity testing using Test Method
AASHTO T201 (ASTM D2170) on laboratory aged asphalt cement samples.

Ductility at 77°F (Item 5): The mean ductility in centimeters at 77°F (25°C) as

measured by Test Method AASHTO T51 (ASTM D113) on laboratory aged
samples of the asphalt cement.
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Ductility at 39.2°F (Item 6): The mean ductility in centimeters of laboratory aged
asphalt specimens at 39.2°F (4°C), using the procedures of Test Method
AASHTO T51 (ASTM D113).

Test Rate for Ductility Measurement at 39.2°F (Item 7): The test rate to the
nearest tenth of a centimeter per minute (0.1 cm/min) for the ductility test
performed at 39.2 °F (4°C).

Penetration at 77°F (Item 8): The mean penetration (in tenths of millimeters (0.1
mm)) from testing the laboratory aged asphalt cement used in the mixture at 77°F
(25°C), using a 100-gram load and a 5-second load duration, in accordance with
Test Method AASHTO T49 (ASTM D5).

Penetration at 39.2°F (Item 9): The results in mean penetration (in tenths of
millimeters (0.1 mm)) from testing the laboratory aged asphalt cement used in the
mixture at 39.2°F (4°C), using a 200-gram load and 60-second load duration, in
accordance with Test Method AASHTO T49 (ASTM D5).

Ring and Ball Softening Point (Item 10): The mean of the results in degrees
Fahrenheit from the ring and ball softening point test for bitumen (AASHTO T53
(ASTM D36)) conducted on laboratory aged asphalt cement samples.

Weight Loss (Item 11): The mean weight loss resulting from the laboratory aging
process to the nearest one-tenth of one percent (0.1%).

Plant Mixed Asphalt Bound Layers, Original Mixture Properties (Sheet 16)

The data on this sheet are derived from tests conducted on the mixture during or soon after
construction. These values should represent the as-constructed values for the AC layer.
Calculations for calculated values (i.e., percent air voids) should be made separately for
individual samples, using data applicable to those samples. This data sheet is filled out from
project records for each AC layer identified on Sheet 3 that is thicker than 0.75 inches (19 mm).

The test samples can be obtained through laboratory compaction after sampling in the field, or by
coring, cutting, or sawing after the mixture is compacted in place. In the event that both types of
samples are tested, separate data sheets are filled out for those compacted in the laboratory and
those compacted in the field. Although tests are conducted on core samples from the field for
LTPP (and reported on other data sheets), data from project files are entered when available.

Data elements are as follows:

Layer Number (Item 1): The number of the AC layer described on the sheet (from Sheet
3).
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Type of Samples (Item 2): A code to indicate whether the test samples have been sampled
in the field and compacted in the laboratory, or removed from the compacted pavement.
The codes appear on the data sheet.

Maximum Specific Gravity (Item 3): The theoretical Maximum Specific Gravity (no air
voids) of a mixture sampled during or soon after construction, as an average from testing
of several samples according to AASHTO 209 or ASTM D2041. When possible, several
samples should be tested and the average entered. The resulting maximum specific
gravity and the design asphalt content for the mixture are used to calculate the effective
specific gravity of aggregate using Equation 3. Once the effective specific gravity of the
aggregate is established, it is used to calculate other maximum specific gravities for the
mixture at other measured asphalt contents using Equation 4 below.

Gmm - p b (4)

where:
Gmm = Maximum specific gravity of paving mixture (no air voids)
Ps = Aggregate, percent by total weight of mixture
Py = Asphalt, percent by total weight of mixture
Gee = Effective specific gravity of aggregate
Gp = Specific gravity of asphalt

These other calculated values of maximum specific gravity (from Equation 4) are not
entered into the database, but are needed to calculate the percent air voids for measured
asphalt contents for individual extractions on cores.

Bulk Specific Gravity (Items 4 through 6): The Number of Tests and the Mean,
Minimum, Maximum, and Standard Deviation of bulk specific gravities (to the nearest
thousandth (0.001)) of compacted mixtures measured on cores removed from the
pavement during or right after construction. While the test method specified in ASTM
D1188 is preferable, the results from nuclear density tests (ASTM D2950), appropriately
calibrated to measurements on cores, may also be used.

Asphalt Content (Items 7 through 9): The Number of Samples and the Mean, Minimum,
Maximum, and Standard Deviation of percent by weight of the total asphalt cement
(including that absorbed by the aggregate) in the AC mixture to the nearest one-tenth of a
percent (0.1%). Asphalt contents measured by extraction tests (AASHTO T164 (ASTM
D2172)) on field samples are preferred, but results from nuclear test methods may also be
used. If no such test results are available, enter the specified asphalt content as the mean,
and leave the other spaces blank.

Percent Air Voids (Items 10 through 12): The Number of Samples and the Mean,
Minimum, Maximum, and Standard Deviation of calculated air voids (to the nearest tenth
of a percent (0.1%)) as a percent of the material volume. This data is frequently not
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available, but can be calculated using other available data from reports on mix design and
density measurements on samples from the pavement. Percent air voids is calculated as
shown in equation 5.

G,,—-G

P, =100 b (5)
where:
Pa = Air voids in compacted mixture, percent of total volume
Gmm = Maximum specific gravity of paving mixture (zero air
voids) as determined by ASTM Method D2041
Gm = Bulk specific gravity of compacted mixture

Voids in Mineral Aggregate (Item 13): The mean void space between the aggregate
particles of a compacted AC mixture, which includes air voids and the effective asphalt
content, to the nearest one-tenth of a percent (0.1%). Percent of voids in mineral
aggregate (VMA) is calculated as shown in Equation 6.

Gmb Ps

VMA=100-—"= (6)
Gsb
where:
VMA = Voids in mineral aggregate (percent of bulk volume)
Gy = Bulk specific gravity of aggregate
Gm = Bulk specific gravity of compacted mixture (ASTM
D2726)
Ps Aggregate, percent by total weight of mixture

100 — (Percent of asphalt cement by total weight of
mixture)

Effective Asphalt Content (Item 14): The mean effective asphalt content is the total
asphalt content of the paving mixture minus the mean portion of asphalt that is lost by
absorption into the aggregate particles, expressed by weight of total mixture to the nearest
one-tenth of one percent (0.1%). The percentage of asphalt absorbed into the aggregate
particles, expressed as a percentage of the weight of total mix, may be calculated as
shown in equation 7.

G, -G
P =RaP = &b—(zs:bi P, (7)
where:
Pbn = Absorbed asphalt, percent by total weight of mixture
Pra = Absorbed asphalt, percent by weight of aggregate
Ps = Aggregate, percent by total weight of mixture
Ge = Effective specific gravity of aggregate
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Gsb
Gp

Bulk specific gravity of aggregate
Specific gravity of asphalt

Marshall Stability (Item 15): The mean Marshall Stability measured on the mixture at
optimum asphalt content during laboratory mix design using either test method AASHTO
T245 (ASTM D1559) in pounds.

Number of Blows (Item 16): The number of blows of the compaction hammer that are
applied to each end of the specimen during laboratory compaction prior to Marshall
Stability and flow testing.

Marshall Flow (Item 17): The mean Marshall Flow (average of measured results) as the
whole number of hundredths of an inch (i.e., measure 0.15 inch - enter "15") measured by
Test Method AASHTO T245 (ASTM D1559) for the mixture at optimum asphalt content
during the laboratory mix design.

Hveem Stability (Item 18): The mean Hveem Stability or "stabilometer value" as
measured with the Hveem apparatus using Test Method AASHTO T246 (ASTM D1560).

Hveem Cohesiometer Value (Item 19): The cohesiometer value, in grams per 25-mm (1-
in) width (or diameter) of specimen, obtained by Test Method AASHTO T246 (ASTM
D1560).

Plant Mixed Asphalt Bound Layers, Original Mixture Properties (Continued) (Sheet 17)

This data sheet provides for continuation of the data on Sheet 16, and is filled out for each AC
layer identified on Sheet 3 that is thicker than 0.75 inches (19 mm).

These additional data entries are discussed below.

Layer Number (Item 1): The number of the AC layer for which a description is provided
(from Sheet 3).

Type Asphalt Plant (Item 2): The type of plant that produced the AC mixture. Codes are
provided on the data sheet for a batch plant, a drum mix plant, or another type of plant as
described by the person(s) completing the form.

Type of Antistripping Agent (Item 3): The type of antistripping agent used in the mixture.
The codes are provided in Table A.21 in Appendix A. Space is provided to identify an
antistripping agent other than those shown in the table.

Antistripping Agent Liquid or Sold (Item 4): A code to indicate whether the antistripping
agent used is a liquid or solid. Codes are provided on the data sheet.
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Amount of Antistripping Agent (Item 5): The amount of antistripping agent used in the
mixture by weight to the nearest tenth of a percent (0.1%) of weight of asphalt if the
agent is liquid and weight of aggregate if it is solid.

Moisture Susceptibility Test Type (Item 6): The type of moisture susceptibility test used
during the test program. Codes are provided on Sheet 17. If a procedure other than those
for which codes were provided was used, space is provided to specify a name or
reference for the test.

Moisture Susceptibility Test Results (Items 7 through 10): The mean Hveem Stability
Number or Percent Stripped and the Tensile Strength Ratio or Index of Retained
Strength. Space is provided to record these results in varying forms, depending on the
test procedure used.

Plant Mixed Asphalt Bound Layers, Construction Data (Sheet 18)

This sheet provides information regarding the construction of the AC layer. This sheet is filled
out from project records for each AC layer identified on Sheet 3 that is thicker than 0.75 inches
(19 mm).

Individual data elements are as follows:

Layer Number (Item 1): The number of the AC layer for which the compaction data is
described on this sheet (from Sheet 3).

Mean Mixing Temperature (Item 2): The mean temperature of the mixture during mixing
at the plant (i.e., the mix as discharged) in degrees Fahrenheit.

Laydown Temperatures (Items 3 through 5): The Number of Temperature Measurements
taken and the Mean, Minimum, Maximum, and Standard Deviation of temperatures
measured in degrees Fahrenheit.

Compaction Data (Items 6 through 31): Spaces are provided to enter data related to
compaction of the asphalt cement.

Roller Data (Items 6 thru 22): Codes appear on the data sheet for steel-wheeled
tandem, pneumatic-tired, single-drum vibratory, and double-drum vibratory
rollers. For each type of roller, spaces are provided to describe significant
characteristics for up to four different rollers (Items 6 through 22). Steel-wheeled
tandem rollers are described by their gross weights to the nearest tenth of a ton
(0.1 ton). Pneumatic-tired rollers are described by their gross weight and mean
tire pressure in psi. Vibratory rollers are described by their gross weight in tons to
the nearest tenth (0.1 ton), frequency in vibrations per minute, amplitude in inches
to the nearest thousandth (0.001 in.), and roller speed in miles per hour to the
nearest tenth of a mile (0.1 mph).
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Description of the Roller (Items 23 thru 28): Spaces are provided for the
description of the roller used (Roller Code from data sheet) and Number of
Coverages for breakdown, intermediate, and final compactions for each lift
placed. A "coverage" in this case is defined as one trip of the roller across the
pavement.

Mean Air Temperature (Item 29): The air temperature in degrees Fahrenheit while
compaction is performed. Space is provided to record data for each of up to four
AC lifts.

Compacted Thick (Item 30): The mean thickness of the compacted lift in inches to
the nearest tenth (0.1 in.). If coring is not performed, the planned thickness
should be recorded. Space is provided to record data for each of up to four AC
lifts.

Curing Period (Item 31): The mean curing period in hours before a new lift is
placed or the roadway is opened to traffic. Space is provided to record data for
each of up to four AC lifts.

If compaction data are unavailable, enter "U" in these spaces. If partial data are
available, fill in the available data and enter a "U" where data are not available, but would
be applicable. Enter "N" in spaces that are not applicable (i.e., if there was no fourth lift,
enter "N" in its spaces). Use only the "roller descriptions and codes" required.

Unbound or Stabilized Base or Subbase Material Description (Sheet 19)

This data sheet is filled out from project records for each base or subbase layer identified on
Sheet 3. Note that a stabilized subgrade (treated with lime, cement, asphalt, etc.,) is considered
to be subbase and entries for this layer should be made on this data sheet and the next.

Individual data elements are as follows:

Layer Number (Item 1): The number of the base or subbase layer described on this sheet
(from Sheet 3).

AASHTO Soil Classification (Item 2): The AASHTO soil classification for the base or
subbase material (prior to any stabilization). The code numbers appear in Appendix A,
Table A.10 for the various AASHTO classifications.

Atterberg Limits (Item 3): The plasticity index (PI), liquid limit (LL), and plastic limit
(PL) determined by AASHTO T90 and T89 or ASTM D4318.

Maximum Lab Dry Density (Item 4): The maximum laboratory dry density in pounds per
cubic foot for the base or subbase material in the layer of interest.
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Optimum Lab Moisture Content (Item 5): The optimum moisture content obtained in the
laboratory to the nearest one-tenth of a percent (0.1%) for the base or subbase layer.

Test Used to Measure Maximum Dry Density (Item 6): The test method used to establish
the maximum dry density and optimum moisture content. Codes are provided on Data
Sheet 19 for the most commonly used test methods. Space is also provided for
identifying another test method used, if different from the test methods listed.

Compactive Energy for "Other" Method (Item 7): The compactive energy in foot-pounds
per cubic inch applied if some test method was used other than those for which codes
were provided under Item 6. If the test method used already had a code under Item 6, this
space is to be left blank.

In Situ Dry Density (Items 8 through 10): The Number of Samples tested, and the Mean,
Minimum, Maximum, and Standard Deviation of field measurements of the in-place dry
density in pounds per cubic foot for the base or subbase layer.

In Situ Moisture Content (Items 11 through 13): The Number of Samples tested, and the
Mean, Minimum, Maximum, and Standard Deviation of field measurements of the base
or subbase in-place moisture content in percent of dry weight of the material. This
moisture content data is to be based on the same tests as the dry density data in Items 8
through 10.

Gradation of Base or Subbase Material (Coarse and Fine Aggregates) (Items 14 and 15):
The percentage of material passing various standard sieve sizes to the nearest one
percent. It is not expected that values will be available for all seventeen sieve sizes; the
objective is to provide space for a sufficient number of sieve sizes to accommodate
testing practices for most agencies.

Unbound or Stabilized Base or Subbase Material Description (Continued) (Sheet 20)

This data sheet is for continuation of the data on Sheet 19, and is filled out for each base or
subbase layer identified on Sheet 3. Note that a stabilized subgrade (treated with lime, cement,
asphalt, etc.,) is considered to be subbase and entries for this layer should be made on this data
sheet and the next.

These additional data entries are discussed below.

Layer Number (Item 1): The base or subbase layer for which a description is provided
(from Sheet 3).

Type and Percent Stabilizing Agent (for Stabilized Layers Only) (Items 2 and 3): The
types of stabilizing agents and the average percent of each by dry weight of soil mixed
into the base or subbase material in the layer of interest. Codes are provided on the data
sheet for stabilizing agents commonly in use and space is provided to identify an agent
not listed. An average of measured percentages is used whenever available. If
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percentages have not been measured, the specified percentage should be entered. If
neither measured nor specified data are available, but the layer is known to have been
stabilized, a percentage should be estimated based on practice at the time the stabilized
base or subbase layer was constructed. If only one stabilizing agent is used, leave the
spaces for "Stabilizing Agent 2" blank. If the base or subbase material is not stabilized,
enter "N".

Admixtures (Item 4): The type of admixture and the percent added by weight of the base
or subbase material, as measured by ASTM D4373. Codes are provided on the data sheet
for the type of admixture used along with space for identifying a type other than those for
which codes are provided.

Compressive Strength (Items 5 through 7): The Number of Tests performed and the
Mean, Minimum, Maximum, and Standard Deviation of the compressive strength in psi
of the stabilized or unstabilized material.

Type of Compression Test (Item 8): The type of test used to evaluate the compressive
strength of the material. Codes are provided on the data sheet along with space to
identify the test type if the appropriate type is not listed.

Confining Pressure (Item 9): The confining pressure applied during the compressive
strength testing. If the test was unconfined, enter "0.0".

Calcium Carbonate Content (Item 10): The percent by weight of the base or subbase
material that is composed of calcium carbonate, as determined by ASTM D4373.

California Bearing Ratio (CBR) (Item 11): The mean CBR-value of the material as
determined by Test Method AASHTO T193 or ASTM D1883.

Resistance (R-Value) (Item 12): The mean R-Value as determined by Test Method
AASHTO 190 (ASTM D2844).

Modulus of Subgrade Reaction (k-Value) (Items 13 and 14): The mean k-Value in pci
(pounds per square inch per inch of deflection) measured at the top of the base or subbase
after it is compacted in place, and the Type of Test used. Either the repeated load test
(AASHTO T221 (ASTM D1195)) or the static load test (AASHTO T222 or ASTM
D1196) may be used and codes for these are provided on the data sheet.

Subgrade Data (Sheet 21)

This data sheet is for entering subgrade data from project records, and is filled out for each GPS
test section or SPS project. If there are substantial variations in subgrade characteristics
throughout the project, additional subgrade data sheets are provided for each subgrade type.
Location information, such as station boundaries, is provided on these extra data sheets
underneath the SHRP Section ID data item. Note that a portion of subgrade that is treated (or
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stabilized) with lime, cement, asphalt, or such agents, is considered a subbase layer and its
details should be reported on the other data sheets provided for bases and subbases.

As variations in soil type with depth are common (especially where a select fill has been used as
an embankment), judgment is required in selecting subgrade soil samples for testing. Some
considerations include: 1) relative thicknesses of soil strata that differ in general characteristics
and 2) depth. Subgrade soils near the surface will generally have more of an effect on pavement
performance than soils at a greater depth.

For SPS projects, the properties of the predominant subgrade type encountered on the project
should be entered on this data sheet. In cases where a known variation in the subgrade occurs
along the project, this data sheet should be completed for each test section.

Individual data elements are as follows:

AASHTO Soil Classification (Item 1): The AASHTO Soil Classification for the
subgrade material. These codes are provided in Appendix A, Table A.10.

CBR (Item 2): The California Bearing Ratio (CBR) for the subgrade soil (Test Method
AASHTO T193 or ASTM D1883).

Resistance (R-Value) (Item 3): The mean resistance R-value as determined by test
method AASHTO T190 (ASTM D2844).

Modulus of Subgrade Reaction (k-Value) (Items 4 and 5): The mean modulus of
subgrade reaction in pci (pounds per square inch per inch of deflection) for the in situ
subgrade, and the Type of Test used. Either the repeated load test (AASHTO T221
(ASTM D1195)) or the static load test (AASHTO T222 or ASTM D1196) may be used
as coded on the data sheet.

Percent Passing No. 40 Sieve (Item 6): The average of percentage of material passing the
No. 40 (0.425-mm) sieve from available sieve test results for samples from the first five
feet (1.5 m) of the subgrade. Enter to the nearest one-tenth of one percent (0.1%).

Percent Passing No. 200 Sieve (Item 7): The average of percentages passing the No. 200
(75-pm) sieve from available sieve test results for samples from the first five feet (1.5 m)
of subgrade. Enter to the nearest one-tenth of one percent (0.1%).

Plasticity Index (Item 8): The average of plasticity indices measured for samples from
the first five feet (1.5 m) of the subgrade (Test Methods AASHTO T90 or ASTM
D4318).

Liquid Limit (Item 9): The average of the liquid limits measured for samples from the
first five feet (1.5 m) of subgrade (Test Methods AASHTO T89 or ASTM D4318).
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Maximum Laboratory Dry Density (Item 10): The maximum laboratory dry density in
pounds per cubic foot for the subgrade material.

Optimum Laboratory Moisture Content (Item 11): The optimum moisture content
obtained in the laboratory to the nearest tenth of a percent for the subgrade (0.1%).

Test Used to Measure Maximum Dry Density (Item 12): A code, provided on Data Sheet
21, to indicate whether standard AASHTO, modified AASHTO, or some other test
method is used to establish the maximum dry density and optimum moisture content.

Compactive Energy for "Other" Method (Item 13): The compactive energy in foot-
pounds per cubic inch applied if some test method is used other than the standard
AASHTO or modified AASHTO. If standard or modified AASHTO is used, leave this
space blank.

In Situ Dry Density (Percent of Optimum) (Items 14 through 16): The Number of Tests
conducted, and the Mean, Minimum, Maximum, and Standard Deviation of field
measurements of in-place dry density for the subgrade as a percentage of the maximum
lab dry density. In situ dry density may be measured successfully by several procedures;
including the "rubber-balloon method" (AASHTO T205 (ASTM D2167)), the "sand cone
method" (AASHTO T191 (ASTM D1556)), or "nuclear methods" (AASHTO T238).

In Situ Moisture Content (Percent of Optimum) (Items 17 through 19): The Number of
Tests conducted, and the Mean, Minimum, Maximum, and Standard Deviation of field
measurements of in-place subgrade moisture content as a percent of the optimum
moisture content obtained in the laboratory. This moisture content data is to be based on
the same tests as for the dry density data above. Values should be recorded to the nearest
tenth of a percent (0.1%).

In Situ Dry Density (pcf) (Items 20 through 22): The Number of Tests conducted, and the
Mean, Minimum, Maximum, and Standard Deviation of field measurements of in-place
dry density in pounds per cubic foot for the subgrade. This data item need not be entered
if both the maximum laboratory dry density and the in situ dry density as a percent of
maximum have been reported.

In Situ Moisture Content (Items 23 through 25): The Number of Tests conducted, and the
Mean, Minimum, Maximum, and Standard Deviation of field measurements of in-place
subgrade moisture in percent of dry weight of the material. This moisture content data is
to be based on the same tests as for the dry density data above, and need not be entered if
the optimum laboratory moisture content and the in situ moisture content as a percent of
optimum have been reported. Values should be recorded to the nearest tenth of a percent
(0.1%).
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Subgrade Data (Continued) (Sheet 22)

This data sheet is for continuation of the data on Sheet 21 and is completed for each GPS test
section. For SPS projects, the properties of the predominant subgrade type encountered on the
project should be entered on this data sheet per the instructions for Data Sheet 21.

Individual data elements are as follows:

Relative Density of Cohesionless Free-Draining Soil (Items 1 through 4): For
cohesionless free-draining soils only. If the subgrade soil has more than 12 percent by
weight passing the No. 200 (75-um) sieve or is otherwise known to not be free-draining,
enter "N" in these spaces. Otherwise, the following values are requested: 1) minimum
and maximum densities in pcf (to the nearest tenth (0.1 pcf)) as determined by Test
Method ASTM D2049 (Measured Density), 2) mean relative density in percent (to the
nearest tenth (0.1%)) and number of tests conducted, 3) minimum and maximum mean
relative densities in percent (to the nearest tenth (0.1%)) and 4) standard deviation of
relative density in percent (to the nearest tenth (0.1%)). The calculated relative densities
and standard deviation of relative density are related to the "in situ dry densities™ in pcf
recorded on Sheet 21, and are calculated using those field densities and the minimum and
maximum densities from Test Method D2049.

Soil Suction (Item 5): A value for soil suction (negative pore water pressure) to the
nearest tenth of a ton per square foot (0.1 tsf) determined by AASHTO T273.

Expansion Index (Item 6): The Expansion Index as determined by ASTM Test Method
D4829. The "Expansion Index™ has been included as a data element as it appears to offer
high potential for "explaining” the effects of expansive soils on pavement performance in
future predictive models.

Swell Pressure (Items 7 and 8): A value to the nearest pound per square inch for swell
pressure, and a code to identify the test used. Codes are provided on Data Sheet 22.

Percent by Weight Finer Than 0.02mm (Item 9): The percent by weight (to the nearest
tenth (0.1%)) of the subgrade sample having soil "grains” finer in size than 0.02
millimeters. This value is generally obtained by hydrometer analysis (ASTM Test
Method D422). This data item is only required in "Freeze Zones" where frost is expected
to penetrate into the subgrade.

Average Rate of Heave During Standard Laboratory Freezing Test (Item 10): The
average rate of heave in millimeters per day (to the nearest tenth (0.1 mm/day)) of the
subgrade soil as measured by a standard laboratory freeze test (reference not available
used by U.S. Army Corps of Engineers). This data item is only required in "Freeze
Zones" where frost is expected to penetrate into the subgrade.

Frost Susceptibility Classification Code (Item 11): The frost susceptibility classification
of the subgrade soil. The codes appear on the data sheet. A value for the "Average Rate
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of Heave" is required for the classification, although "Percent by Weight Finer Than 0.02
mm" is indicative and significant to the heave rate. This data item is only required in
"Freeze Zones" where frost is expected to penetrate into the subgrade.

Snow Removal/Deicing (Sheet 23)

This data sheets provides information on the snow removal and deicing practices used by the
SHA at the test section location.

Individual data elements are as follows:

Frequency of Snow Removal at Test Site? (Item 1): A code indicating the general number
of times in a year that snow removal is required at the section location. Codes are
provided on the data sheet.

Frequency of Application of Deicing Chemicals on the Test Site? (Item 2): A code
indicating the general number of times per year that deicing chemicals are applied to the
test section. Codes are provided on the data sheet.

What Type of De-icers Have Been Used on This Test Section? (Item 3): A code
indicating the type of chemicals used for de-icing on the test section. Codes are provided
on the data sheet.

Has the Use of Any of These De-icers Been Discontinued Since the Test Site was Open to
Traffic? (Item 4): A code indicating any chemicals that were once used at the location for
de-icing but are no longer used on a regular basis. Codes are provided on the data sheet.
Additionally, space is provided to indicate the year that the de-icing chemicals were
discontinued.
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INVENTORY DATA SHEETS
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*1.

*2.

*3.

*4 .

*5.

*6.

*7.

*8.

*9.

*10.
*11.
*12.
*13.

*14.

15.

16.

STATE ASSIGNED 1D [ ]

SHEET 1 *STATE CODE [ ]
INVENTORY DATA *SHRP SECTION 1D [ ]

LTPP PROGRAM

PROJECT AND SECTION IDENTIFICATION

DATE OF DATA COLLECTION OR UPDATE (mm/yr) [ / ]

STATE HIGHWAY AGENCY (SHA) DISTRICT NUMBER [ .1
COUNTY OR PARISH (See FIPS Publication 6) [ -]
FUNCTIONAL CLASS (See Table A.2, Appendix A) [ .1

ROUTE SIGNING (Numeric Code) [ .1
Interstate ............ 1 State ..o e 3
U. St ittt e iiiieennn 2 Other ..., 4

ROUTE NUMBER .. _ .1
TYPE OF PAVEMENT (See Table A.4, Appendix A) [ ]
NUMBER OF THROUGH LANES (One Direction) [ ]

DIRECTION OF TRAVEL [ .1
East Bound ............ 1 North Bound ........... 3
West Bound ............ 2 South Bound ........... 4

SECTION LOCATION STARTING POINT

MILEPOINT . ]
ELEVATION . ]
LATITUDE [ ° v T
LONG I TUDE [ ° ' . "

ADDITIONAL LOCATION INFORMATION (Significant Landmarks) : [

HPMS SAMPLE NUMBER (HPMS Item 28)

HPMS SECTION SUBDIVISION (HPMS Item 29)
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STATE ASSIGNED 1D [ ]

SHEET 1A *STATE CODE [ ]
INVENTORY DATA *SHRP SECTION 1D [ ]

LTPP PROGRAM

GLOBAL POSITIONING MEASUREMENTS

1. GPS INSTRUMENT TYPE AND MODEL NAME

2. MEASUREMENT DATE (dd/mm/yyyy) R A A
3. LATITUDE (degree, minutes, seconds) c.
4. LONGITUDE (degrees, minutes, seconds) [ ° ! .7

5. ELEVATION (meters)
6. DILUTION OF PRECISION (DOP)
7. ESTIMATED POSITION ERROR (EPE, meters)

8. COMMENTS

Notes:

Only data elements in brackets are entered into the IMS.

For GPS sections, perform measurement at station 0+00.

For SPS sections, perform measurements at station 0+00 of the first test
section located on the project; use project ID with 00 for last two digits.

PREPARER EMPLOYER DATE
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STATE ASSIGNED 1D [

SHEET 2 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

GEOMETRIC, SHOULDER AND DRAINAGE INFORMATION
*1. LANE WIDTH (feet) [

*2_ MONITORING SITE LANE NUMBER! [
(Lane 1 1is outside lane, next to shoulder
Lane 2 is next to Lane 1, etc.)

*3. SUBSURFACE DRAINAGE LOCATION [
Continuous Along Test Section ....l
Intermittent ........c.. 2

*4_ SUBSURFACE DRAINAGE TYPE [

No Subsurface Drainage ..l Well System............ 5
Longitudinal Drains ..... 2 Drainage Blanket with
Transverse Drains ....... 3 Longitudinal Drains..6
Drainage Blanket ........ 4
Other (Specify) 7
SHOULDER DATA INSIDE OUTSIDE

SHOULDER  SHOULDER
*5. SURFACE TYPE o [ ]

Turf @it e e e 1 Concrete. ... 4
Granular ......coeeeeeenn.. 2 Surface Treatment...... 5
Asphalt Concrete ........ 3 Other (Specify) 6

6. TOTAL WIDTH (feet)

7. PAVED WIDTH (feet)

8. SHOULDER BASE TYPE (Tables A.6, Appendix A)
9. SHOULDER SURFACE THICKNESS (inches)

10. SHOULDER BASE THICKNESS (inches)

ADDITIONAL DATA FOR PCC SHOULDERS:
11. AVERAGE JOINT SPACING (feet)
12. SKEWNESS OF JOINTS (feet)
13. JOINTS MATCH PAVEMENT JOINTS? (Yes 1, No 2)
14. REINFORCED? (Yes 1, No 2)

15. DIAMETER OF LONGITUDINAL DRAINPIPES (inches)
16. SPACING OF LATERALS (feet)
NOTES:

1. For the LTPP studies, only the outside lane will be studied, so
the number "1" should always be entered.
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STATE ASSIGNED 1D [ ]
SHEET 3 *STATE CODE (1
INVENTORY DATA *SHRP SECTION 1D ]
LTPP PROGRAM
LAYER DESCRIPTIONS
LAYER LAYER MATERIAL TYPE LAYER THICKNES (inches) LAYER
NUMBER? DESCRIPTION? CLASSIFICATION® MEAN MIN. MAX _ STD. TYPE*
DEV.
1 SUBGRADE (7) L [ ]
2 [ 1 L . _ -1 _ _ - _ _ - __ - [ 1]
3 [ 1 L . _ -1 _ _ - _ _ - __ - [ 1]
4 [ _ 1 L _ (L _ -1 _ _ __ _ _ _-_ o _ _.-_ [ 1]
S [ _ 1 . _ . _ -1 _ _ _-_ _ _ _-_ __ _-_ [_ 1]
6 [ _ 1 . _ . _ -1 _ _ _-_ _ _ _-_ __ _-_ [_ 1]
7 [ _ 1 . _ . _ -1 _ _ _-_ _ _ _-_  __ _-_ [ 1]
8 [ _ 1 . _ . _ -1 _ _ _-_ _ _ _-_  __ _-_ [ 1]
9 [ _ 1 L (. _ -1 _ _ - _ _ - [ 1]
*DEPTH BELOW SURFACE TO "RIGID"™ LAYER (feet) (. ]
(Rock, Stone, Dense Shale)
NOTES:
1. Layer 1 is subgrade soil, last layer is existing surface.
2. Layer description codes:
Overlay 01 Subbase Layer 06
Seal Coat 02 Subgrade 07
Original Surface 03 Interlayer 08
HMAC Layer (Below Porous Friction Course 09
Surface Layer) 04 Surface Treatment 10
Base Layer 05 Embankment (Fill) 11
3. The material type classification codes for surface, base or subbase,
subgrade, and seal coat or interlayer materials appear in Tables A.5,
A.6, A.7 and A.8, respectively.
4. Layer Types:

A HMAC Layer
P PCC Layer

B Base/Subbase Layers

G Subgrade
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STATE ASSIGNED 1D [

SHEET 4 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

AGE AND MAJOR PAVEMENT IMPROVEMENTS

*1. DATE OF LATEST (RE)CONSTRUCTION (month/year) [ /

*2. DATE SUBSEQUENTLY OPENED TO TRAFFIC (month/year) [ /

3. LATEST (RE)CONSTRUCTION COST PER LANE MILE
(thousands of dollars)’

MAJOR IMPROVEMENTS SINCE LATEST (RE)CONSTRUCTION (Items 4 thru 8)

*4 . *5. *6. 7. 8.
TOTAL COST
WORK TYPE WORK QUANTITY (thousands of
CODE (Table A.17 for THICKNESS dollars per
YEAR (Table A.17) units) (inches) lane-mile)

ADDITIONAL ROADWAY WIDENING INFORMATION (Items 9 thru 12)
*9_. YEAR WHEN ROADWAY WIDENED? [
*10. ORIGINAL NUMBER OF LANES (One Direction) [
*11. FINAL NUMBER OF LANES (One Direction) [
*12. LANE NUMBER OF LANE ADDED [
NOTES 1. Cost is to represent pavement structure cost. Non-pavement
costs such as cut and fill work, work on bridges, culverts,
lighting, and guard rails are to be excluded.
2. A lane created by roadway widening should not be used for LTPP

unless the pavement structure under the entire lane was
constructed at the same time and is uniform.
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*1.

*2.

*4 .

*5.

*6.

*7.

*8.

10.
11.

12.

13.

14.

15.

STATE ASSIGNED 1D

SHEET 5 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D

LTPP PROGRAM

PORTLAND CEMENT CONCRETE LAYERS
JOINT DATA
LAYER NUMBER (From Sheet 3)
AVERAGE CONTRACTION JOINT SPACING (feet)

RANDOM JOINT SPACING, IF ANY:

BUILT-IN EXPANSION JOINT SPACING (feet)
SKEWNESS OF JOINTS (feet/lane)

TRANSVERSE CONTRACTION JOINT LOAD TRANSFER SYSTEM

Round Dowels ..ottt ittt tnneennenns 1
Aggregate Interlock .........ciiin.. 2
TI-BEaAMS t vt e vt ettt aeeeeneennenesennnnns 3
STAY LUGS vttt ittt eee s eneenesenneeesas 4
Other (Specify) 5

ROUND DOWEL DIAMETER (inches)

DOWEL OR MECHANICAL LOAD TRANSFER DEVICE SPACING (inches)

AVERAGE INTERMEDIATE SAWED JOINT SPACING (feet)

DIMENSIONS FOR I-BEAM DOWEL BARS
HEIGHT (inches)
WIDTH (inches)

DISTANCE OF NEAREST DOWEL OR MECHANICAL LOAD TRANSFER DEVICE

FROM OUTSIDE LANE SHOULDER EDGE (inches)
DOWEL LENGTH (inches)

DOWEL COATING

Paint and/or Grease ....uveeeeeeneeeenn 1
PlastiC timiiiit e iit ettt 2
MonE Ll &ttt ittt e e e e e e et e e 3
Stainless Steel ...ttt ittt 4
PO Y vttt et e et e et e e e e e e e e e 5
Other (Specify) 6

METHOD USED TO INSTALL MECHANICAL LOAD TRANSFER DEVICES

Preplaced on Baskets ......... ... .. ... 1
Mechanically Installed ........cuueun.. 2
Other (Specify) 3
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*1.

*2.

*3.

*4 .

10.
11.
12.

13.
14.

15.
16.
17.

STATE ASSIGNED 1D

SHEET 6 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D

LTPP PROGRAM

PORTLAND CEMENT CONCRETE LAYERS
JOINT DATA (CONTINUED)

LAYER NUMBER (From Sheet 3)

METHOD USED TO FORM TRANSVERSE JOINTS
Sawed .+ .. e e e e e e 1 Metal Insert

Plastic Insert ......oo... 2 (i.e., Uni-Tube) .......

Other (Specify)

TYPE OF LONGITUDINAL JOINT (Between Lanes)

Butt .o 1 Sawed Weakened Plane .....
Keved vttt iiiii i i 2 Insert Weakened Plane ....

Other (Specify)

TYPE OF SHOULDER-TRAFFIC LANE JOINT

Butt ... . i i 1 Insert Weakened Plane ....
Keyed «oviieeeeeeeeee.. 2 Tied Concrete Curb .......
Sawed Weakened Plane ..... 3

Other (Specify)

TRANSVERSE JOINT SEALANT TYPE (As Built)

Preformed (Open Web) ..... 1 Rubberized Asphalt .......
Asphalt . oiviiiiieinnn. 2 Low-Modulus Silicone .....

Other (Specify)

TRANSVERSE JOINT SEALANT RESERVOIR (As Built)
WIDTH (inches)
DEPTH (inches)

LONGITUDINAL JOINT SEALANT RESERVOIR (As Built)
WIDTH (inches)
DEPTH (inches)

BETWEEN LANE TIE BAR (As Built)
DIAMETER (inches)

LENGTH (inches)

SPACING (inches)

SHOULDER-TRAFFIC LANE JOINT SEALANT RESERVOIR (As Built)
WIDTH (inches)
DEPTH (inches)

SHOULDER-TRAFFIC LANE JOINT TIE BARS (For Concrete Shoulder)

DIAMETER (inches)
LENGTH (inches)
SPACING (inches)
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*1.

*2.

*3.

*4.

*5.

*6.

11.

1D

STATE ASSIGNED
SHEET 7 *STATE CODE
INVENTORY DATA *SHRP SECTION

LTPP PROGRAM

1D

PORTLAND CEMENT CONCRETE LAYERS
REINFORCING STEEL DATA

LAYER NUMBER (From Sheet 3)

TYPE OF REINFORCING

Deformed Bars ... it ittt eteeeeeneenenn 1
Welded Wire Fabric ........uiiiueneen.. 2
Other (specify) 3

TRANSVERSE BAR DIAMETER (inches)

TRANSVERSE BAR SPACING (inches)

LONGITUDINAL BAR DIAMETER (inches)

DESIGN PERCENTAGE OF LONGITUDINAL STEEL (percent)
DEPTH TO REINFORCEMENT FROM SLAB SURFACE (inches)
LONGITUDINAL BAR SPACING (inches)

YIELD STRENGTH OF REINFORCING (ksi)

METHOD USED TO PLACE REINFORCEMENT

Preset on Chairs ......cciiiiiiiinne... 1
Mechanically «.ouiiie et ieeeeeeennenns 2
Between Layers of Concrete ........... 3
Other (Specify) 4

LAP LENGTH OF LONGITUDINAL STEEL SPLICES (inches)
(CRCP Only)
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*1.

*2.
*3.
*4.
*5.

*6.

*7.

*8.

10.

*11.
*12.
*13.

14.

15.
16.
17.
18.

STATE ASSIGNED 1D

SHEET 8 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D

LTPP PROGRAM

PORTLAND CEMENT CONCRETE LAYERS
MIXTURE DATA

LAYER NUMBER (From Sheet 3)

MIX DESIGN (lbs/yd - Oven Dried Weight)
COARSE AGGREGATE

FINE AGGREGATE

CEMENT

WATER

TYPE CEMENT USED (See Table A.11, Appendix A)
(If Other, Specify )

ALKALI CONTENT OF CEMENT (percent by weight of cement)

ENTRAINED AIR CONTENT (percent)
(AASHTO T121 (ASTM C138), T152 (ASTM C231), or T196 (ASTM
MEAN
RANGE :
MINIMUM VALUE
MAXIMUM VALUE

TYPE CODE
ADMIXTURE #1 [ ] [
ADMIXTURE #2 [ ] [

ADMIXTURE #3 [ ] [

AMOUNT

(See Cement Admixture Codesfgiégie A.12, Appendix A)
(If Other, Specify

SLUMP (AASHTO T119 OR ASTM C143)

MEAN (inches)

RANGE:
MINIMUM VALUE (inches)
MAXIMUM VALUE (inches)
STANDARD DEVIATION (inches)

NUMBER OF TESTS
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STATE ASSIGNED 1D [ ]

SHEET 9 *STATE CODE [ ]
INVENTORY DATA *SHRP SECTION 1D [ ]

LTPP PROGRAM

PORTLAND CEMENT CONCRETE LAYERS
MIXTURE DATA (CONTINUED)

*1. LAYER NUMBER (From Sheet 3) (]

COMPOSITION OF COARSE AGGREGATE TYPE PERCENT
Crushed Stone ..1 Manufactured *2. [ ] L]
Gravel ......... 2 Lightweight....... 5 *3. [ 1] [ ]

Crushed Gravel .3 Recycled Concrete...6 4. [ ] (]
Crushed Slag ...4
Other (Specify) 7

*5. GEOLOGIC CLASSIFICATION OF COARSE AGGREGATE [ .
(See Geologic Classification Codes, Table A.9, Appendix A)

COMPOSITION OF FINE AGGREGATE TYPE PERCENT
Natural Sand . ...ttt tinenneneneenn. 1 *6. [ ] L]
Crushed or Manufactured Sand (From *7. 0[] L]

Crushed Gravel or Stone) ............. 2 *8. [ ] ]
Recycled Concrete ..ttt it iieiennnnnn 3
Other (Specify) 4

9. INSOLUBLE RESIDUE (percent) (ASTM D3042)

10. GRADATION OF COARSE AGGREGATE
11. GRADATION OF FINE AGGREGATE
Sieve Size % Passing Sieve Size % Passing
2" o No. 4 o
1 1/2" o No. 8 o
I o No. 10 o
7/8" o No. 16 -
3/4" o No. 30 o
5/8" o No. 40 o
1/2" - No. 50 -
3/8" o No. 80 -
No. 100 -
No. 200

BULK SPECIFIC GRAVITIES:
12. COARSE AGGREGATE (AASHTO T85 (ASTM C127))
13. FINE AGGREGATE (AASHTO T84 (ASTM C128))
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STATE ASSIGNED 1D [

SHEET 10 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

PORTLAND CEMENT CONTRETE LAYERS
MIXTURE DATA (CONTINUED)

*1. LAYER NUMBER (From Sheet 3) [
*2. TYPE OF PAVER USED [

Slip-Form Paver .......... 1 Side-Form .......ceeeeeen.. 2
Other (Specify) 3

AGGREGATE DURABILITY TEST RESULTS
(See Durability Test Type Codes, Table A.13, Appendix A)

TYPE OF AGGREGATE TYPE OF TEST RESULTS
3. COARSE — T
4. COARSE - -
5. COARSE

6. COARSE AND FINE

7. METHOD USED TO CURE CONCRETE

Membrane Curing Compound ...... 1 Burlap-Polyethylene Blanket..5
Burlap Curing Blankets ........ 2 Cotton Mat Curing............ 6
Waterproof Paper Blankets ..... 3 = 12 7
White Polyethylene Sheeting ...4

Other (Specify) 8

8. METHOD USED TO TEXTURE CONCRETE

Tine vttt it e et eeeeenn 1 Grooved Float ............ 4
Broom ......iiiiiiiiiea.. 2 Astro Turf ............... 5
Burlap Drag «.o.eeeeeeeeenns 3

Other (Specify) 6

ELASTIC MODULUS
9. MEAN (ksi)
10. MINIMUM (ksi)
11. MAXIMUM (ksi)
12. NUMBER OF TESTS
13. STANDARD DEVIATION (ksi)

14. METHOD FOR DETERMINATION OF ELASTIC MODULUS

Compression Test on Cores (ASTM C469) ... .. iiiiinnnnnnn. 1
Compression Test on Cylinders Molded
During Construction (ASTM C469) ...ttt teeeeeeenneeeeenns 2

Calculated Using ACI Relation Between

Elastic Modulus and Compressive Strength

(ACT 318, SeCLion 8 .b) ittt ittt ettt ettt ettt teeeseneneneas 3
Other (Specify) 4
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STATE ASSIGNED 1D [

SHEET 11 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

PORTLAND CEMENT CONCRETE LAYERS
STRENGTH DATA

*1. LAYER NUMBER (From Sheet 3) [
FLEXURAL STRENGTH! (Modulus of Rupture)

*2. TYPE OF TEST [
Third-Point Loading (AASHTO T97 (ASTM C78)) v........ 1
Center-Point Loading (AASHTO T177 (ASTM C293)) ...... 2
*3. AGE (days) [
*4_. MEAN (psi) .
5. MINIMUM (psi)
6. MAXIMUM (psi)
7. NUMBER OF TESTS
8. STANDARD DEVIATION (psi)

COMPRESSIVE STRENGTH OF CONCRETE
(Test Method AASHTO T22 (ASTM C39))

*9. AGE (days) [
*10. MEAN (psi) [

11. MINIMUM (psi)

12. MAXIMUM (psi)

13. NUMBER OF TESTS

14. STANDARD DEVIATION (psi)

SPLITTING TENSILE STRENGTH OF CONCRETE
(Test Method AASHTO T198 (ASTM C496))

15. AGE (days) [

16. MEAN (psi) .
17. MINIMUM (psi)

18. MAXIMUM (psi)

19. NUMBER OF TESTS

20. STANDARD DEVIATION (psi)

NOTE 1: For new construction of test sections for LTPP, use third point
loading.
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*1.

*5.

*9.

10.
11.
12.
13.

14.

SHEET 12

INVENTORY DATA

LTPP PROGRAM

STATE ASSIGNED 1D [

*STATE CODE [

*SHRP SECTION 1D [

PLANT MIXED ASPHALT BOUND LAYERS
AGGREGATE PROPERTIES

LAYER NUMBER (From Sheet 3)

COMPOSITION OF COARSE AGGREGATE TYPE PERCENT
Crushed Stone ...... 1 Crushed Slag......... 4 *2. 01 ]
Gravel ......ovviunn. 2 Manufactured 3.0 1 I ]
Crushed Gravel ..... 3 Lightweight........ 5 4. [ 1 [ ]
Other (Specify) 6

GEOLOGIC CLASSIFICATION OF COARSE AGGREGATE L
(See Geologic Classification Codes, Table A.9, Appendix A)

COMPOSITION OF FINE AGGREGATE TYPE PERCENT
NatUral Sand v v v v ittt ettt ettt ettt ettt eeeen 1 *6. (1 [ ]
Crushed or Manufactured Sand (From A S e

Crushed Gravel or Stone) ..........cuouv.v.n. 2 *8. [ 1 I ]
Recycled Concrete ..ttt ttneneneenns 3
Other (Specify) 4

TYPE OF MINERAL FILLER [
Stone Dust ..., 1 Portland Cement .......... 3
Hydrated Lime ............ 2 Fly Ash ..., 4
Other (Specify) 5

AGGREGATE DURABILITY TEST RESULTS

(See Durability Test Type Codes,

TYPE OF AGGREGATE
COARSE

COARSE

COARSE

COARSE AND FINE

Table A.13, Appendix A)

TYPE OF TEST RESULTS

POLISH VALUE OF COARSE AGGREGATES

(Surface Layer Only)

(AASHTO T279
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STATE ASSIGNED 1D [

SHEET 13 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

PLANT MIXED ASPHALT BOUND LAYERS
AGGREGATE PROPERTIES (CONTINUED)

*1. LAYER NUMBER (From Sheet 3) [

*2. GRADATION OF COMBINED AGGREGATES

Sieve Size or No. % Passing Sieve Size or No. % Passing
on [ ] No. 4 [ _ 1]
1 1/2" [ ] No. 8 [ 1
" L ] No. 10 [ _ 1]
7/8" L ] No. 16 [ 1
3/4" L ] No. 30 (1
5/8" L ] No. 40 [ 1
1/2" [ ] No. 50 [ 1
3/8" [ ] No. 80 [ 1

No. 100 [ 1
No. 200 [ ]

BULK SPECIFIC GRAVITIES:
*3. COARSE AGGREGATE (AASHTO T85 (ASTM C127)) [
*4_ FINE AGGREGATE (AASHTO T84 (ASTM C128)) [
*5. MINERAL FILLER (AASHTO T100 (ASTM D854)) [
*6. AGGREGATE COMBINATION (Calculated) [

7. EFFECTIVE SPECIFIC GRAVITY OF AGGREGATE
COMBINATION (Calculated)

54



*1.

*2.

*3.

*4.

*5.

*6.

*7.

*8.

*9.

10.

11.

12.

13.

14.

STATE ASSIGNED 1D [

SHEET 14 *STATE CODE
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

PLANT MIXED ASPHALT BOUND LAYERS
ASPHALT CEMENT PROPERTIES

LAYER NUMBER (From Sheet 3)

ASPHALT GRADE (See Table A.16, Appendix A)
(If Other, Specify )

SOURCE (See Table A.14, Appendix A)
(If Other, Specify )

SPECIFIC GRAVITY OF ASPHALT CEMENT (AASHTO T228 (ASTM D70))[ .
ORIGINAL ASPHALT CEMENT PROPERTIES

VISCOSITY OF ASPHALT AT 140°F (poises)
(AASHTO T202 (ASTM D2171)) [

VISCOSITY OF ASPHALT AT 275°F (centistokes)
(AASHTO T201 (ASTM D2170)) [

PENETRATION AT 77°F, 100 g., 5. sec (tenths of a mm)
(AASHTO T49 (ASTM D5)) [

ASPHALT MODIFIERS (See Type Code, Table A.15, Appendix A)

TYPE QUANTITY (%)

MODIFIER #1 [ 1. [ _ 1.
MODIFIER #2 [ 1. [

(If Other, Specify Type )

DUCTILITY AT 77°F (cm) (AASHTO T51 (ASTM D113))
DUCTILITY AT 39.2°F (cm) (AASHTO T51 (ASTM D113))
TEST RATE FOR DUCTILITY MEASUREMENT AT 39.2°F (cm/min)

PENETRATION AT 39.2°F, 200 g., 60 sec. (tenths of a mm)
(AASHTO T49 (ASTM D5))

RING AND BALL SOFTENING POINT (AASHTO T53 (ASTM D36)) (°F)

NOTE: If emulsified or cutback asphalt was used, enter "N" in the
for "Original Asphalt Cement Properties".

55

spaces



STATE ASSIGNED 1D [ ]

SHEET 15 *STATE CODE [ ]
INVENTORY DATA *SHRP SECTION 1D [ ]

LTPP PROGRAM

PLANT MIXED ASPHALT BOUND LAYERS
ASPHALT CEMENT PROPERTIES (CONTINUED)
*1. LAYER NUMBER (From Sheet 3) [ ]
LABORATORY AGED ASPHALT CEMENT PROPERTIES

2. TEST PROCEDURE USED TO MEASURE AGING EFFECTS

AASHTO T179 (ASTM D1754) - Thin Film Oven Test ............ 1
AASHTO T240 (ASTM D2872) - Rolling Thin Film Oven Test .... 2
Other (Specify) 3

3. VISCOSITY OF ASPHALT AT 140°F (poise)
(AASHTO T202 (ASTM D2171))

4. VISCOSITY OF ASPHALT AT 275°F (centistokes)
(AASHTO T201 (ASTM D2170))

5. DUCTILITY AT 77°F (cm) (AASHTO T51 (ASTM D113))
6. DUCTILITY AT 39.2°F (cm) (AASHTO T51 (ASTM D113))

7. TEST RATE FOR DUCTILITY MEASUREMENT AT
39.2°F (cm/min)

8. PENETRATION AT 77°F, 100 g., 5 Sec.
(tenths of a mm) (AASHTO T49 (ASTM D5))

9. PENETRATION AT 39.2°F, 200 g., 60 Sec.
(tenths of a mm) (AASHTO T49 (ASTM D5))

10. RING AND BALL SOFTENING POINT (°F) (AASHTO T53 (ASTM D36))

11. WEIGHT LOSS (percent)

NOTE: If emulsified or cutback asphalt was used, enter "N" in the spaces
for "Laboratory Aged Asphalt Cement Properties”".
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*1.

*2.

*3.

*4 .

6.

*7.

9.

*10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

STATE ASSIGNED 1D

SHEET 16 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D

LTPP PROGRAM

PLANT MIXED ASPHALT BOUND LAYERS
ORIGINAL MIXTURE PROPERTIES

LAYER NUMBER (From Sheet 3)
TYPE OF SAMPLES
Samples Compacted in Laboratory ............ 1

Samples Taken From Test Section ............ 2

MAXIMUM SPECIFIC GRAVITY (No Air Voids)
(AASHTO T209 or ASTM D2041)

BULK SPECIFIC GRAVITY (ASTM D1188)
MEAN [ . ] NUMBER OF TESTS
MINIMUM . MAXTMUM

STANDARD DEVIATION

ASPHALT CONTENT (percent by weight of total mix)
(AASHTO T164 (ASTM D2172))

MEAN [ o] NUMBER OF SAMPLES
MINIMUM . MAXITMUM

STANDARD DEVIATION
PERCENT AIR VOIDS (percent)
MEAN [ o] NUMBER OF SAMPLES
MINIMUM . MAXIMUM

STANDARD DEVIATION
VOIDS IN MINERAL AGGREGATE (percent)
EFFECTIVE ASPHALT CONTENT (percent)
MARSHALL STABILITY (lbs) (AASHTO T245 (ASTM D1559))
NUMBER OF BLOWS

MARSHALL FLOW (hundredths of an inch)
(AASHTO T245 (ASTM D1559))

HVEEM STABILITY (AASHTO T246 (ASTM D1560))

HVEEM COHESIOMETER VALUE (grams/25 mm of width)
(AASHTO T246 (ASTM D1560))
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*1.

*2.

*3.

*4.

*5.

STATE ASSIGNED 1D

SHEET 17 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D

LTPP PROGRAM

PLANT MIXED ASPHALT BOUND LAYERS
ORIGINAL MIXTURE PROPERTIES (CONTINUED)

LAYER NUMBER (From Sheet 3)

TYPE ASPHALT PLANT

Batch Plant .............. 1 Drum Mix Plant ...........

Other (Specify)

TYPE OF ANTISTRIPPING AGENT USED
(See Type Codes, Table A.21, Appendix A)
(Other, Specify

ANTISTRIPPING LIQUID OR SOLID CODE

Liquid ..ot ittt ii i i i 1 Solid v ii i e

AMOUNT OF ANTISTRIPPING AGENT USED
(If liquid, enter amount as percent of asphalt cement

weight. If solid, enter amount as percent of aggregate

weight.)

MOISTURE SUSCEPTIBILITY TEST TYPE

AASHTO T165 (ASTM DI1075) 'ttt ittt ittt ettt eeeeeeenns
Texas Freeze-Thaw Pedestal Test (Ref. 21) ...,
Texas Boiling Test (Ref. 22) ...ttt
Revised Lottman Procedure (AASHTO T283) . vt ennnennn

Other (Specify)

MOISTURE SUSCEPTIBILITY TEST RESULTS:
HVEEM STABILITY NO.

PERCENT STRIPPED

TENSILE STRENGTH RATIO (AASHTO T283)

INDEX OF RETAINED STRENGTH (AASHTO T165)
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STATE ASSIGNED 1D [ ]

SHEET 18 *STATE CODE [ ]
INVENTORY DATA *SHRP SECTION 1D [ ]

LTPP PROGRAM

PLANT-MIXED ASPHALT BOUND LAYERS
CONSTRUCTION DATA

*1. LAYER NUMBER (See Sheet 3) [ ]
2. MEAN MIXING TEMPERATURE (°F)

LAYDOWN TEMPERATURES (°F)

3. MEAN o NUMBER OF TESTS o

4. MINIMUM ___ MAX ITMUM L

5. STANDARD DEVIATION L
ROLLER ROLLER GROSS WGT TIRE PRES. FREQ. AMPLI1TUDE SPEED
CODE DESCRIPTION (tons) (psi) (vibr/min) (in) (mph)

6. A STEEL-WHL TANDEM .

7. B STEEL-WHL TANDEM .

8. C STEEL-WHL TANDEM .

9. D STEEL-WHL TANDEM .

10. E PNEUMATIC-TIRED .

11. F PNEUMATIC-TIRED .

12. G PNEUMATIC-TIRED .

13. H PNEUMATIC-TIRED .

14. I SINGLE-DRUM VIBR. . e

15. J SINGLE-DRUM VIBR. . -

16. K SINGLE-DRUM VIBR. . -

17. 1L SINGLE-DRUM VIBR. . e

18. M DOUBLE-DRUM VIBR. . e

19. N DOUBLE-DRUM VIBR. . s

20. O DOUBLE-DRUM VIBR. . -

21. P DOUBLE-DRUM VIBR. . -

22. Q OTHER

COMPACTION DATA
First Lift Second Lift Third Lift Fourth Lift
BREAKDOWN
23. ROLLER CODE (A - Q)
24 . COVERAGES
INTERMEDIATE
25. ROLLER CODE (A - Q)
26. COVERAGES
FINAL
27. ROLLER CODE (A - Q)
28. COVERAGES
29. MEAN AIR TEMP (°F)
30. COMPACTED THICK. (in)
31. CURING PERIOD (hours)
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*1.

*2.

*3.

11.
12.
13.
14.

15.

STATE ASSIGNED 1D [ ]

SHEET 19 *STATE CODE [ ]
INVENTORY DATA *SHRP SECTION 1D [ ]

LTPP PROGRAM

UNBOUND OR STABILIZED BASE OR
SUBBASE MATERIAL DESCRIPTION

LAYER NUMBER (From Sheet 3) [ ]
AASHTO SOIL CLASSIFICATION (See Codes, Table A.10) [ ]

ATTERBERG LIMITS (AASHTO T90 and T90 or ASTM D4318)
PI [ LL [ PL [ iy

MAXIMUM LAB DRY DENSITY (pcf)
OPTIMUM LAB MOISTURE CONTENT (percent)

TEST USED TO MEASURE MAXIMUM DRY DENSITY

Standard AASHTO T99 ........ 1 ASTM D558 . . i it it et eeeeen.. 4
Modified AASHTO T180 ....... 2 ASTM D4223 . i i ie et tiieeennnn 5
AASHTO T134 (Soil-Cement) ..3

Other (Specify) 6

COMPACTIVE ENERGY FOR "OTHER'™ METHOD
(foot-pounds/cubic inch)

IN SITU DRY DENSITY (pcf)
MEAN NUMBER OF SAMPLES
MINIMUM MAXTMUM

STANDARD DEVIATION

IN SITU MOISTURE CONTENT (percent of dry weight)
MEAN NUMBER OF SAMPLES

MINIMUM - MAXTMUM

STANDARD DEVIATION
COARSE GRADATION OF BASE/SUBBASE MATL.

FINE GRADATION OF BASE/SUBBASE MATL.

Sieve Size or No. % Passing Sieve Size or No. % Passing
1 1/2" - No. 4 -
" - No. 8 -
7/8" o No. 10 o
3/4" o No. 16 o
5/8" . No. 30 -
1/2" . No. 40 -
3/8" o No. 50 o

No. 80 o
No. 100 o
No. 200
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*1.

*2.
*3.

*4 .

*5.
6.
7.

*8.

*9.

10.

11.

12.

13.
14.

STATE ASSIGNED 1D [

SHEET 20 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

UNBOUND OR STABILIZED BASE OR
SUBBASE MATERIAL DESCRIPTION (CONTINUED)

LAYER NUMBER (From Sheet 3) [

TYPE AND PERCENT STABILIZING AGENT (For Stabilized Layers Only)

STABILIZING AGENT 1 TYPE CODE [ ] PERCENT [ .
STABILIZING AGENT 2 TYPE CODE [ ] PERCENT [ .
STABILIZING AGENT TYPE CODES

Asphalt Cement ........... 1 Lime &ttt et e e e e 5

Emulsified Asphalt ....... 2 Fly Ash, Class C......... 6

Cutback Asphalt .......... 3 Fly Ash, Class N......... 7

Portland Cement .......... 4

Other (Specify) 8
ADMIXTURES: TYPE [ ] PERCENT [

Calcium Chloride ......... 1 Magnesium Chloride ....... 3

Sodium Chloride .......... 2

Other (Specify) 4

COMPRESSIVE STRENGTH (psi)
MEAN L] NUMBER OF TESTS
MINIMUM MAX IMUM

STANDARD DEVATION

TYPE OF COMPRESSION TEST [

AASHTO T167 (ASTM D1074) .1 AASHTO T220 v v iveennenn. 3
AASHTO T24 (ASTM D1633) .. 2 AASHTO T234 (ASTM D2850) . 4
Other (Specify) 5

CONFINING PRESSURE (psi)' [
CALCIUM CARBONATE CONTENT (percent) (ASTM D4373)

CALIFORNIA BEARING RATIO (CBR)
(AASHTO T193 OR ASTM D3668)

RESISTANCE (R-VALUE) (AASTHO T190 (ASTM D2844))
MODULUS OF SUBGRADE REACTION (K-VALUE) (psi/sg.in.)
TYPE OF TEST
AASHTO T221 (ASTM D1195) .... 1 AASHTO T222 . vvviviineenn. 2

NOTE 1: If the test is unconfined, enter "0.0".
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*1.

3.
4.
5.

6.
7.
8.

10.
11.
12.

13.

14.
15.
16.

17.
18.
19.

20.
21.
22.

23.
24.
25.

STATE ASSIGNED 1D [

SHEET 21 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D [

LTPP PROGRAM

SUBGRADE DATA

AASHTO SOIL CLASSIFICATION (See Table A.10, Appendix A)
CALIFORNIA BEARING RATIO (CBR) (AASHTO T193 or ASTM D1883)
RESISTANCE (R-VALUE) (AASHTO T190 (ASTM D2844))

MODULUS OF SUBGRADE REACTION (K-VALUE) (psi/sqg. in.)

TYPE OF TEST

AASHTO T221 (ASTM D1195) ...1 AASHTO T222 or ASTM D1196.. 2

PERCENT PASSING NO. 40 SIEVE

PERCENT PASSING NO. 200 SIEVE

PLASTICITY INDEX (AASHTO T90 or ASTM D4318)

LIQUID LIMIT (AASHTO T89 or ASTM D4318)

MAXIMUM LAB DRY DENSITY (pcf)

OPTIMUM LAB MOISTURE CONTENT (percent)

TEST USED TO MEASURE MAXIMUM DRY DENSITY
Standard AASHTO (T-99) ... 1 Modified AASHTO (T-180) .. 2
Other (Specify) 3

COMPACTIVE ENERGY FOR "OTHER' METHOD (ft.-1lbs./cu. in.)

IN SITU DRY DENSITY (percent of optimum)
MEAN - NUMBER OF TESTS

MINIMUM - MAX IMUM
STANDARD DEVIATION

IN SITU MOISTURE CONTENT (percent of optimum)
MEAN . NUMBER OF TESTS
MINIMUM . MAXTMUM

STANDARD DEVIATION

IN SITU DRY DENSITY (pcf)
MEAN L NUMBER OF TESTS

MINIMUM T MAX IMUM
STANDARD DEVIATION

IN SITU MOISTURE CONTENT (percent of dry weight)
MEAN o NUMBER OF TESTS

MINIMUM T MAX IMUM
STANDARD DEVIATION
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10.

11.

STATE ASSIGNED 1D

SHEET 22 *STATE CODE

INVENTORY DATA *SHRP SECTION 1D

LTPP PROGRAM

SUBGRADE DATA (CONTINUED)
RELATIVE DENSITY OF COHESIONLESS FREE-DRAINING SOILS
(ASTM D2049)
MEASURED DENSITIES FROM LABORATORY TESTS (pcf):

MINIMUM
MAXTMUM

RELATIVE DENSITIES (percent):
MEAN . NUMBER OF TESTS
MINIMUM . MAXTMUM

STANDARD DEVIATION
SOIL SUCTION (tsf) (AASHTO T273)
EXPANSION INDEX (ASTM D4829)
SWELL PRESSURE (psi)

TEST VALUE
TEST CODE

AASHTO T190 or ASTM D2844 ..1 AASHTO T258, Method 1...

Other

PERCENT BY WEIGHT FINER THAN 0.02 MMm*

AVERAGE RATE OF HEAVE DURING STANDARD
LABORATORY FREEZING TEST (mm/day)’

FROST SUSCEPTIBILITY CLASSIFICATION CODE!

Negligible ... 1 Medium «vvv v e ieeennnnns
Very LOW v ve et enneeennn 2 High ... ...
) 3 Very High ................
NOTE 1: This data is only required in "Freeze Zones" where frost may be

expected to penetrate into the subgrade.
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*1.

*2.

*3.

*4 .

STATE ASSIGNED 1D

SHEET 23 *STATE CODE [
INVENTORY DATA *SHRP SECTION 1D -
LTPP PROGRAM
SNOW REMOVAL/DEICING
FREQUENCY OF SNOW REMOVAL AT TEST SITE? [
S 1 X PET VAT 4ttt ettt et et teeeeteeeanannn 1
2 = 10 X PET YEAT 4ttt ittt 2
> 10 X PET VAT vttt ittt 3
FREQUENCY OF APPLICATION OF DEICING CHEMICALS ON THE TEST SITE? [
S 1 X PEY VAT vttt ittt tetteteeeeeenannns 1
2 = 10 X PET YEAT 4ttt ittt 2
> 10 X PEY VAT vt vttt ittt 3
WHAT TYPE OF DE-ICERS HAVE BEEN USED ON THIS TEST SECTION? [
1 L 1
CaC12 .................................................... 2
NACL + CaCly ittt ittt et et et et ettt et et et e eeeeeeiaeiaeanans 3
M A it it e ettt et et e e e e et e e et e e e 4
Other (Specify) 5
HAS THE USE OF ANY OF THESE DE-1CERS BEEN DISCONTINUED SINCE THE
TEST SECTION WAS OPEN TO TRAFFIC? [
1 1
CaC12 .................................................... 2
NACL + CaCly ittt ittt et et et et et ettt ettt eeeeeeaeiaeaeanans 3
M A i it ettt i et ettt e e e e e et e e e e e 4
Other (Specify) 5
IF YES, IN WHAT YEAR?
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APPENDIX A - STANDARD CODES

Table A.1 — Table of Standard Codes for States, District of Columbia, Puerto Rico,
American Protectorates, and Canadian Provinces

State Code State Code
Alabama 01 North Carolina 37
Alaska 02 North Dakota 38
Arizona 04 Ohio 39
Arkansas 05 Oklahoma 40
California 06 Oregon 41
Colorado 08 Pennsylvania 42
Connecticut 09 Rhode Island 44
Delaware 10 South Carolina 45
District of Columbia 11 South Dakota 46
Florida 12 Tennessee 47
Georgia 13 Texas 48
Hawaii 15 Utah 49
Idaho 16 Vermont 50
Illinois 17 Virginia 51
Indiana 18 Washington 53
lowa 19 West Virginia 54
Kansas 20 Wisconsin 55
Kentucky 21 Wyoming 56
Louisiana 22 American Samoa 60
Maine 23 Guam 66
Maryland 24 Puerto Rico 72
Massachusetts 25 Virgin Islands 78
Michigan 26 Alberta 81
Minnesota 27 British Columbia 82
Mississippi 28 Manitoba 83
Missouri 29 New Brunswick 84
Montana 30 Newfoundland 85
Nebraska 31 Nova Scotia 86
Nevada 32 Ontario 87
New Hampshire 33 Prince Edward Island 88
New Jersey 34 Quebec 89
New Mexico 35 Saskatchewan 90
New York 36
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Table A.2 - Functional Class Codes

Functional Class Code

Rural:
Principal Arterial — INTErState..........ooiiiiiie i e 01
Principal Arterial — OtNer ........cov oo 02
Y T To] AN o (= o - L PSPPSR 06
Y T To L @0] | I-Tox (o] PSP 07
Y T aTo] g @do] | [=To! (o] ST SSPRTSOR 08
LOCAI COIBCION ...ttt bbb 09

Urban:
Principal Arterial — INTErSTAte .........cccveieiiieiiee e nae s 11
Principal Arterial — Other Freeways Or EXPreSSWays .......cccceveerenienieenesieeseenie e e 12
Other PrinCipal Arterial ..........ccooviieiieieec e ns 14
Y T To] AN o (= o - L PRSPPSO 16
(O00] 1 1=T1 o SO S TU TP PRPR 17
0T | ST P PRSP 19
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Table A.3 — Experiment Type Definitions
General Pavement Studies
(01) Asphalt Concrete Pavement with Granular Base

Acceptable pavements for this study include a dense-graded HMAC surface layer, with or
without other HMAC layers, placed over untreated granular base. One or more subbase layers
may also be present, but are not required. A treated subgrade is classified as a subbase layer.
“Full depth” AC pavements, defined as an HMAC surface layer combined with one or more
subsurface HMAC layers beneath the surface layer with a minimum total HMAC thickness of
152 mm (6 inches) placed directly upon a treated or untreated subgrade, are also allowed in this
study. Two or more consecutive lifts of the same mixture design are to be treated as one layer.

Seal coats or porous friction courses are allowed on the surface, but not in combination, i.e., a
porous friction course placed over a seal coat is not acceptable. Seal coats are permissible on top
of granular layers. At least one layer of dense-graded HMAC is required, regardless of the
existence of seal coats or porous friction courses.

(02) Asphalt Concrete Pavement with Bound Base

Acceptable pavements for this study include a dense-graded HMAC surface layer with or
without other HMAC layers, placed over a bound base layer. To properly account for a variety
of bound base types in the sampling design, two classifications of binder types, bituminous and
non-bituminous, are defined as factor levels. Bituminous binders include asphalt cements,
cutbacks, emulsions, and road tars. Non-bituminous binders include all hydraulic cements (those
which harden by a chemical reaction with water and are capable of hardening under water), lime,
fly ashes, and natural pozzolans, or combinations thereof. Stabilized bases with lower quality
materials such as sand asphalt or soil cement are also allowed. Stabilization practices of primary
concern for this study are those in which the structural characteristics of the material are
improved due to the cementing action of the stabilizing agent. Thus, the description of the study
actually refers to treatments improving the structural properties of the base materials. Two or
more consecutive lifts of the same mixture design are to be treated as one layer. One or more
subbase layers may be present but are not required.

Seal coats or porous friction courses are permitted on the surface but not in combination, i.e., a
porous friction course placed over a seal coat is not acceptable. Project selection is often to those
constructed on both fine and coarse subgrades.

(03) Jointed Plain Concrete Pavement — JPCP

Acceptable jointed, unreinforced PCC slab placed over untreated granular base, HMAC, or
stabilized base. One or more subbase layers may also be present, but are not required. The
joints may have either no load transfer devices or smooth dowel bars. A seal coat is permissible
above a granular base layer. Jointed slabs with load transfer devices other than dowel bars and
pavements placed directly upon a treated or untreated subgrade are also not acceptable.
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Table A.3 — Experiment Type Definitions (continued)
(04) Jointed Reinforced Concrete Pavement — JRCP

Acceptable projects include jointed reinforced PCC pavements with doweled joints spaced
between 20 and 65 feet (66 and 213 m). The slab may rest directly upon a base layer or upon
unstabilized coarse-grained subgrade. A base layer and one or more subbase layers may exist,
but are not required. A seal coat is also permissible over a granular base layer. JRCP placed
directly upon a fine-grained soil/aggregate layer or a fine-grained subgrade will not be
considered for this study. JRCP’s without load transfer devices or using devices other than
smooth dowel bars at the joints are not acceptable.

(05) Continuously Reinforced Concrete Pavement — CRCP

Acceptable projects include continuously reinforced PCC pavements placed directly upon a base
layer or upon unstabilized coarse-grained subgrade. One or more subbase layers can exist but
are not required. A seal coat (prime coat) is permissible just above a granular base layer.
CRCP’s placed directly upon a fine-grained soil/aggregate layer or a fine-grained subgrade is not
acceptable for this study.

(06) AC Overlay of AC Pavement

Pavements in the GPS-6A, 6B, 6C, 6D, and 6S experiments include a dense-graded HMAC
surface layer with or without other HMAC layers placed over an existing AC pavement.

The designation 6A refers to those sections, which were overlaid prior to acceptance in the GPS
program.

The 6B, 6C, 6D, and 6S designation refers to LTPP sections on which an overlay was placed
after the section had been accepted into the LTPP program.

Seal coats or porous friction courses are allowed but not in combination. Fabric interlayers and
SAM s are permitted between the original surface and the overlay. The total thickness of
HMAC used in the overlay is required to be at least 25.4 mm (1.0 in).

(07) AC Overlay of Concrete Pavement

Pavements classified in the GPS-7A, 7B, 7C, 7D, 7F, 7R, and 7S experiments primarily consist
of JPCP, JRCP, and CRCP pavements in which a dense-graded HMAC surface layer with or
without other HMAC surface layers was constructed.

The exception is the 7R classification that was added to account for PCC pavement test sections

rehabilitated using CPR techniques. (To date, no test sections have been classified in the 7R
category.)
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Table A.3 — Experiment Type Definitions (Continued)

The designation 7A refers to sections that were overlaid prior to acceptance in the GPS program.
The 7B, 7C, 7D, 7F, and 7S designation refers to those test sections on which an overlay was
placed after the section had been accepted into the LTPP program.

The PCC slab may rest upon a combination of the base and/or subbase layers. The existing
concrete slab can also be placed directly on lime or cement-treated fine or coarse-grained
subbase or on untreated coarse-grained subgrade soil. Slabs placed directly on untreated fine-
grained subgrade are not acceptable.

Seal coats or porous friction courses are permissible but not allowed in combination. Fabric
interlayers and SAMIs are acceptable when placed between the original surface (concrete) and
the overlay. Overlaid pavements involving aggregate interlayers and open-graded AC interlayers
are not included in this study. The total thickness of HMAC used in the overlay is required to be
at least 38 mm (1.5 inches).

(09) Unbonded JCP Overlays of Concrete Pavement

Acceptable projects for this study include unbonded JPCP, JRCP, or CRCP overlays with a
thickness of 129 mm (5 inches) or more placed over an existing JPCP, JRCP, or CRCP
pavement. An interlayer used to prevent bonding of the existing and the overlay slabs is
required. The overlaid concrete pavement can rest on a base and/or a subbase or directly upon
the subgrade.

Specific Pavement Studies
(01) Structural Factors for Flexible Pavements

The experiment on Strategic Study of Structural Factors for Flexible Pavements (SPS-1)
examines the performance of specific HMAC-surfaced pavement structural factors under
different environmental conditions. Pavements within SPS-1 must start with the original
construction of the entire pavement structure or removal and complete reconstruction of an
existing pavement. The pavement structural factors included in this experiment are in-pavement
drainage layer, surface thickness, base type, and base thickness. The experiment design
stipulates a traffic loading level in the study lane in excess of 100,000 — 80-kN (18-kip)
Equivalent Single Axle Load (ESAL) per year. The combination of the study factors in this
experiment result in 24 different pavement structures. The experiment is designed using a
fractional factorial approach to enhance implementation practicality; permitting the construction
of twelve test sections at one site with the complementary twelve test sections to be constructed
at another site within the same climatic region on a similar subgrade type.
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Table A.3 — Experiment Type Definitions (Continued)

(02) Structural Factors for Rigid Pavements

The experiment on Strategic Study of Structural Factors for Rigid Pavements (SPS-2) examines
the performance of specific JPCP structural factors under different environmental conditions.
Pavements within SPS-2 must start with the original construction of the entire pavement
structure or removal and complete reconstruction of an existing pavement. The pavement
structural factors included in this experiment are in-pavement drainage layer, PCC surface
thickness, base type, PCC flexural strength, and lane width. The experiment requires that all test
sections be constructed with perpendicular doweled joints at 4.9-m (15-ft) spacing and stipulate a
traffic loading level in the lane in excess of 200,000 ESAL/year. The experiment is designed
using a fractional factorial approach to enhance implementation practicality; permitting
construction of twelve test sections at one site with the complementary twelve test sections to be
constructed at another site within the same climatic region on a similar subgrade type.

(03) Preventive Maintenance Effectiveness of Flexible Pavements

The experiment on Preventive Maintenance Effectiveness of Flexible Pavements (SPS-3)
examines the performance of 4 preventive maintenance treatments (cracking seal, chip seal,
slurry seal, and thin overlay) on AC surfaced pavement sections within the four climatic regions,
on the two classes of subgrade soil. The experimental design stipulates that the effectiveness of
each of the four treatments be evaluated independently. The effectiveness of combinations of
treatments is not considered. Therefore, each site includes four treated test sections in addition
to a control section. In most cases the control, or do nothing section, is classified as a GPS test
section.

(04) Preventive Maintenance Effectiveness of Jointed Concrete Pavements

The experiment on Preventive Maintenance Effectiveness of Jointed Concrete Pavements (SPS-
4) was designed to study the effects of crack/joint sealing and undersealing on jointed PCC
pavement structures. Both JRCP and JPCP are included in the study. Undersealing is included
as an optional factor and is only performed on a section in which the need for undersealing is
indicated. The experiment design stipulates that the effectiveness of each of the two treatments
be evaluated independently. The effectiveness of combinations of treatments is not considered.
Each test site includes two treated test sections in addition to a control section. The treatment
sections on joint/crack seal test sites consists of one section in which all joints have no sealant,
and one in which a water tight seal is maintained on all cracks and joints.

(05) Rehabilitation of Asphalt Concrete Pavements
The experiment on Rehabilitation of Asphalt Concrete Pavements (SPS-5) examines the
performance of 8 combinations of AC overlays on existing AC-surfaced pavements. The

rehabilitation treatment factors included in the study are intensity of surface preparation,
recycled vs. virgin AC overlay mixture, and overlay thickness. The experiment design includes
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Table A.3 — Experiment Type Definitions (Continued)

all four climatic regions and conditions of existing pavement. The experiment design stipulates a
traffic loading level in the study lane in excess of 100,000 ESALSs/year.

(06) Rehabilitation of Jointed Portland Cement Concrete Pavements

The experiment on Rehabilitation of Jointed Portland Cement Concrete Pavements (SPS-6)
examines the performance of 7 rehabilitation treatment options as a function of climatic region,
type of pavement (plain and reinforced), and condition of existing pavement. The rehabilitation
methods include surface preparation (a limited preparation and full CPR) with a 102 mm (4 in.)
thick AC overlay or without an overlay, crack/break and seat with two AC overlay thicknesses
(102 and 203 mm [4 and 8 in.]), and limited surface preparation with a 102 mm (4 in.) thick AC
overlay with sawed and sealed joints.

(07) Bonded Concrete Overlays of Concrete Pavements

The experiment on Bonded Concrete Overlays on Concrete Pavements (SPS-7) examines the
performance of 8 combinations of bonded PCC treatment alternatives as a function of climatic
region, pavement type (jointed and continuously reinforced), and condition of existing pavement.
The rehabilitation treatment factors include combinations of surface preparation methods (cold
milling plus sand blasting and shot blasting), bonding agents (neat cement grout or none), and
overlay thickness (76 and 127 mm [3 and 5 in.]). The experiment design stipulates a traffic
loading level in the study lane in excess of 200,000 ESAL/year.

(08) Environmental Effects in the Absence of Heavy Loads

The experiment on Environmental Effects in the Absence of Heavy Loads (SPS-8) examines the
effect of climatic factors in the four environmental regions, subgrade type (frost-susceptible,
expansive, fine, and coarse) on pavement sections incorporating flexible and rigid pavement
designs that are subjected to limited traffic loading. The experiment design requires either 2
flexible pavement structures or 2 rigid pavement structures to be constructed at each site. The 2
flexible pavement sections consist of 102-mm (4-in) AC surface on 102-mm (8-in) thick
untreated granular base, and 178-mm (7-in) AC surface over a 305-mm (12-in) thick granular
base. Rigid pavement test sections consist of doweled JPCP with 203-mm (8-in) and 279-mm
(11-in) PCC surface thickness on 152-mm (6-in) thick dense-graded granular base. The
pavement structures included in this study match pavement structures included in the SPS-1 and
2 experiments. The experiment design stipulates that traffic volume in the study lane be at least
100 vehicles per day but not more than 10,000 ESALs/year. The flexible and rigid pavement
sections may be constructed at the same site or at different sites.
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Table A.3 — Experiment Type Definitions (Continued)

(09) Validation of SHRP Asphalt Specifications and Mix Design

The SPS-9P pilot effort started at the end of the SHRP program in order to get some experience
in implementing the SuperPave™ specifications. Test sections classified as SPS-9P were
constructed using a very limited set of guidelines. In some instances, specifications were based
on interim SuperPave™ specifications that were changed at a later date. Many of the test
sections were constructed before material sampling and testing guidelines were established.

The SPS-9A experiment, SuperPave™ Asphalt Binder Study, requires construction of a
minimum of two test sections at each project site. Construction can include new construction,
reconstruction, or overlay. The minimum test sections consist of (1) Highway agencies’ standard
mix, (2) SuperPave™ Level 1 designed standard mix, and (3) SuperPave™ mix with alternate
binder grade either higher or lower than the specified SuperPave™ binder. The minimum two
test sections at some sites results from the agency’s declaration that the SuperPave™ test section
is the same as the standard agency mixture. This will provide the opportunity to evaluate and
improve the practical aspects of implementing SuperPave™ mix design through a hands-on field
trial by interested highway agencies, comparison of the performance of the SuperPave™ mixes
against mixes designed with current highway agencies’ asphalt specifications, asphalt-aggregate
specifications, and mix design procedures, and to test the sensitivity of the SuperPave™ asphalt
binder specifications relative to low temperature cracking, fatigue, or permanent deformation
distress factors.
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Table A.4 — Pavement Type Codes

Type of Pavement Code

Asphalt Concrete (AC) Surfaced Pavements
AC WIth Granular BASE ..ot 01
AC With Bituminous Treated Base .........ccoeiiiriinieiieesee e 02
AC With Non-Bituminous Treated BaSE .........cccceieiiiinieieie e 07
AC Overlay 0n AC PAVEMENL .......cciiiiiieiieie ettt 03
AC Overlay 0n JPCP PAVEMENT .......ccceoiiiiieiieieceesiesie e se e ste et e e sne e e e enes 28
AC Overlay 0n JRCP PAVEMENT ......cciuiiieiiiiesiieiieeee ettt 29
AC Overlay 0n CRCP PAVEIMENT .....ccccviiiieieiieie et se e sae e e 30
(@131 PSPPI 10

Portland Cement Concrete Surfaced Pavements
JPCP — Placed directly on Untreated SUDGrade ..........cccccevveveeiieieene i 11
JRCP — Placed directly on Untreated Subgrade ...........ccccooeiiniiniiniin e 12
CRCP - Placed directly on Untreated Subgrade ...........cccovueviiiiiiiein i 13
JPCP — Placed directly on Treated Subgrade ... 14
JRCP — Placed directly on Treated Subgrade .........c.cccoeeveeiieiieic i 15
CRCP — Placed directly on Treated Subgrade ..........ccooeiiiiiniiniiiee e 16
JPCP OVEr UNDOUNG BASE .....ooviieiieiiitisie st 17
JRCP OVEr UNDOUNG BASE ....cveiiiiiieiiiiie ettt et 18
CRCP OVEr UNDOUNG BASE ......coiuiiiiiiiiiieiieieiesie ettt 19
JPCP Over Bituminous Treated BaSE .......cccccooieiiiieiieiesie e 20
JRCP Over Bituminous Treated Base .........ccccviiiiiiiiieiesissese e 21
CRCP Over Bituminous Treated BaSE ..........ccveveeiieiieiieiieie e 22
JPCP Over Non-Bituminous Treated BasSe ..........cccccvveereriieiieenie e siee e 23
JRCP Over Non-Bituminous Treated Base ..........cccccevveieiieiieie e 24
CRCP Over Non-Bituminous Treated Base ........cccccoiervrieiieeienie e see e see e 25
JPCP Overlay 0n JPCP PAVEMENT .......ccveiiiiiiiie ittt 31
JPCP Overlay on JRCP PAVEMENT .......coiiiiiiiieiee e 33
JPCP Overlay on CRCP PAVEMENL .........coveiiiiieieiie ettt 35
JRCP Overlay 0n JPCP PAVEMENT .......coiiiiiiiieieie it 32
JRCP Overlay 0n JRCP PaAVEMENL ..........coiveiiiiiiiieie et 34
JRCP Overlay 0n CRCP PAVEMENT .....ocueiiiiiiiiieieieie sttt 36
CRCP Overlay 0n JPCP PAVeMENL ........cccuiiieiieie e sieeie ettt 38
CRCP Overlay 0n JRCP PAVEMENT .......cveiiiiiieiieiesiesiesesese e 39
CRCP Overlay on CRCP PaAVEMENL .......cc.coiieiiieieiieieeie et 37
JPCP Overlay 0n AC PAVEMENT .......ocuiiiiiiiiiiiiiesee e 04
JRCP Overlay 0n AC PAVEMENT ......cc.ociiiieieiiecie ettt sne e 05
CRCP Overlay 0n AC PAVEMENT ......coiiiiieieieie et 06
Prestressed CONCrete PAVEMENT .........cc.ciieiiiieiie et re e reenae s 40
(@131 P SUPORR 49

73



Table A.4 — Pavement Type Codes (Continued)

Type of Pavement Code
*Composite Pavements (Wearing Surface Included in Initial Construction:
JPCP With Asphalt Concrete Wearing SUrface ..........cccooeveeieiiiesieie e 51
JRCP With Asphalt Concrete Wearing SUIface ..........ccooeieiieiieiiie e 52
CRCP With Asphalt Concrete Wearing SUrface ........cccccvvevveieiin i 53
(@151 PSPPSR 59
Definitions

JPCP - Jointed Plain Concrete Pavement
JRCP - Jointed Reinforced Concrete Pavement
CRCP - Continuously Reinforced Concrete Pavement

* “Composite Pavements” are pavements originally constructed with an AC wearing surface
over a PCC slab (1986 “AASHTO Guide for Design of Pavement Structures”).
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Table A.5 — Pavement Surface Material Type Classification Codes
Material Type Co

Hot Mixed, Hot Laid Asphalt Concrete, Dense Graded ..........ccoccooeiiiieiienenie e
Hot Mixed, Hot Laid Asphalt Concrete, Open Graded

(POrOUS FrICLION COUISE) .....viieieteeiiesteeiesiie sttt ettt et e st esbe e sreenaeaneenbeeneens
SANG ASPRAIT ... e e e e e e ene s
Portland Cement CONCIEE (JPCP) ....ooui ittt ettt ne e
Portland Cement CoNCrete (JRCP) ..ovcuiiie ettt nne e
Portland Cement CoNCrete (CRCP) ..ooviiii ettt
Portland Cement Concrete (PreStreSSEA) .....vcviiieiieiiiieii e sie et
Portland Cement Concrete (Fiber ReiNfOrced) .........ccooeiiiiiiie e
Plain Portland Cement CONCIELE ........cooiiiiiiiiiiseee e ettt

(Only used for SPS-7 overlays of CRCP)
Plant Mix (Emulsified Asphalt) Material, Cold Laid ..........cccccevviieiiiiie i
Plant Mix (Cutback Asphalt) Material, Cold Laid ...........ccccooiiiiiiiiiiieeeeee e
SINGle SUaCe TrEAMENT ....ccveiie ettt e e e teesaesreesaeereenneas
Double SUITace TIEAIMENT .....cc.eiiiie ettt bt r et e nee e
Recycled Asphalt Concrete

Hot, Central PIaNt IMIIX ........cooiiiiiie e

Cold Laid, Central PIANT IMIIX .......coiiiiiiiiiiiinieieie e

Cold Laid, MIXed-IN-PIACE ......couiiiiiieiiiieieee e

Heater Scarification/ReCOMPACLION .......c.ccveieiieiieeieseesie e se e
Recycled Portland Cement Concrete

TP P bbbt bbbt
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Table A.6 — Base and Subbase Material Type Classification Codes

Code
Gravel (UNCIUSNEA) ...ttt ettt b et sr e e besneesbe et s 22
Crushed Stone, Gravel OF SIAQ ......cccoviieiecie et esaeeae s 23
RS- 3T SO P RO 24
Soil-Aggregate Mixture (Predominantly Fine-Grained Soil) .......c.cccooviiviiiiieii s 25
Soil-Aggregate Mixture (Predominantly Coarse-Grained SoOil) ........c.ccoooviiiiiniiiiiiieieiesee 26
Y0 O 1 o | TSSOSO TP PRSPPI 27
Asphalt Bound Base or Subbase Materials
Dense Graded, Hot Laid, Central Plant MiX .........cccccooiiiiiiiniiiineieee e 28
Dense Graded, Cold Laid, Central PIant MiX .........cccooiiiiiiiiiiiesesee e 29
Dense Graded, Cold Laid, Mixed-In-PIaCe ..........c.coouiiiiiiiiiiisc s 30
Open Graded, Hot Laid, Central PIant MiX ........cccocoiiriiiiiiiiie e 31
Open Graded, Cold Laid, Central PIant MiX ........ccccooveviiiieniiie e 32
Open Graded, Cold Laid, MiXed-IN-PIaCE ..........cceeviiiriiiiiiieii e 33
Recycled Asphalt Concrete, Plant Mix, HOt Laid ..........cccooviiiiieieciesece e, 34
Recycled Asphalt Concrete, Plant Mix, Cold Laid ........c.cccceiiiiiiiinniinenie e 35
Recycled Asphalt Concrete, MiXed-IN-PIaCe ..........ccceceiieiieie i, 36
SANA ASPRNAIT ... e e 46
Cement-Aggregate MIXIUIE ........ccceiviie e eie et e e e s et e e sre e ae e esraesteaneesreeseeeneesseesens 37
Lean Concrete (<3 SACKS CEMENT/CY) ...ooviiiiiiieieiie ittt sn e 38
Recycled Portland Cement CONCIELE ........ccoiveieiieiierie e e e 39
SANG-SNEIT IMIIXTUIE <.ttt b et sttt b et et e sne e sbeenbesreesbeene s 40
Limerock, Caliche (Soft Carbonate ROCK) ........c.ccoueiieiieiieiieie e 41
Lime-Treated SUDQrade SOIl ..o 42
Cement-Treated SUDGrade SOIl ..o 43
P0zzolanic-Aggregate IMIXIUIE ........cccciiieiieie et ste et te e te e ste e sreesteeneesreeee e 44
Cracked and Seated PCC LAYET .......ccucieieiiieieesie sttt bbb 45
L ] 1 -] S SPTSSSRS 49
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Table A.7 — Subgrade Soil Description Codes
Soil Description Code

Fine-Grained Subgrade Soils

Clay (Liquid LImit > 50) ..voiveiiieiiieiese et ereens 51
ST L0 YO - Y PSS 52
SHEY ClAY ettt bttt sb et b et e 53
R 1 L RSO UTURUPR TR PRPRO 54
SANAY SHIE <ottt bbbt r e rs 55
(08 1Y || PSS 56

Coarse-Grained Subgrade Soils

SANG bbbttt bbbt reenes 57
POOrTY Graded SANd .........cooiiiieiiiiee e 58
ST 1128 T LT PSS 59
ClIAYBY SANA ...ttt b et b e neers 60
(€] V=] PSSO PRPR 61
POOrTY Graded GraVvel ..o e 62
(08 1Y ] Y/ PSSR 63
SNALE e et b e rs 64
ROCK bbbt bbb 65
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Table A.8 — Material Type Codes for Thin Seals and Interlayers

Code
L 0T TSP P PP PRSP 70
(08 1T TCT: L O | USSR 71
] 01V LT LI O T | USSR 72
o T0 Y=L L O SRR 73
WOVEN GEOTEXTIIE ...t 74
NONWOVEN GEOTEXTIIE ... 75
Stress Absorbing Membrane INTEFAYET ...........coveiviiiiiece e 77
Dense Graded Asphalt Concrete INTErIAYEr .........cccoveiiieiiee e 78
F o [o=To Y N L1 (=T Y] SRS 79
Open Graded Asphalt Concrete INEIIAYEr .........ccoiveiiiiece e 80
Chip Seal with Modified Binder (Does Not Include Crumb Rubber) ... 81
SANG SEAI ...t r et nr et n e re e be et e nre e teaneeareene s 82
Asphalt-Rubber Seal Coat (Stress Absorbing Membrane) ..., 83
SANA ASPRNAIT ... bbbt 84
L 10T PR USSSTRRR 85
THIN SAI INTEITAYET ... bbb 86
Plain Portland Cement Concrete (0nly USed fOr SPS-7) ......covoiiiiiiiiie e 90
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Table A.9 — Geologic Classification Codes

Igneous Code
(=T (TSP SUPPR 01
R0 =] 111 (PSR 02
D [0 41 =PRSS 03
(71 0] o] o PSS 04
T o [0] U1 PRSPPSO 05
=Y 1 (USSP 06
BaSAIL ... e e e e e e e ree 07
DT Lo L USSP 08
Sedimentary
[T TC ] (0] 1= USSR 09
0] (o] 1o 1 (= PSPPSR 10
RS 0 PR 11
ST 1410 ] (0] 1= PSPPI 12
(1T o PSS 13
(000 00| 0100 T=] £ 1 (SRR 14
2 =Yoo - TSP 15
Metamorphic
[ 0T PSS 16
ST 0 1 SRS 17
AMPRIDOIITE .o 18
RS- S SPSPS 19
(@ T 1 4 | (- PSS 20
Y T4 o] SO SSPR 21
SEIPENTINE ..t b bbbttt ettt b bbb 22
Other Rock Type (Specify if Possible or UNKNnOWN) ..o 30

Glacial Soils

(€] F- Vo F= LIRS0 | PSSR 31
2 T0 TV [0 =T SO - PSSRSO 32
Glacial SaNAs anNd GraVEIS .........ooieiiiieiieeee et ns 33
Laminated Silts and Laminated Clays .........cccooveiiiieiieie e 34
VANVEA CIAYS ..ottt b bbb 35
(€] (o T0 T Y[ = V[ SO S SR 36
Fluvio-glacial Sands and GravelS ... 37
Other GIaCial SOIIS .......oovieeeceee e 38

79



Table A.9 — Geologic Classification Codes (Continued)

Residual Soils Code

Plateau GraVeIS ........cviiiiiiii et ae e 40
RIVEE GIAVELS ...ttt bbbt beene s 41
AJTUVIUM Lo ettt e e e et e e s e e be e s beeereennee e 42
Alluvial Clays and / OF PEAL .......c.ccviieiieiiiie ettt nns 43
ATTUVIAE STIT Lo be et e e nee e 44
Other ANTUVIAL SOTIS .....oviiiiiiieee bbb 45
Coastal Shingle and Beach DEPOSILS .........cccccueuiiiriiiiiiie e 46
WING-DIOWN SANG ..o bbbt 47
L0ess (COlIaPSIBIE SO ..o 48
Shale, siltstone, MuAStoNe, CIAYSIONE .........cccveieiiieiieece e 49
EXPANSIVE SOIIS ... et 50
RESTAUAL SOTIS ... et b bbb 51
Residual Soils derived from granites, gneisses, and SChiStS ..........cccoceverieniiiinninicnnnn 52
Residual Soils derived from limestone, sandstone, and shale ............cccocoeiiiniiiniinnnns 53
Other ReSidual SOIIS ........ooiiiiii e 54
(0o 01 1 - PSS 55
SRBIL ettt e ettt et reereenes 56
IVIBIT .t bbbttt b re e 58
(@7 1 od o< PSSP 59
............................................................................................................................................ 60
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Table A.10 - Soil and Soil-Aggregate Mixture Type Codes, AASHTO Classification
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Table A.11 — Portland Cement Type Codes

Code
LI/ L= TS TS U TSP OPTUURTUPROPRUR 41
LI/ L= L TS U TP PP OURTUPROPRRUR 42
LI/ L= TSP TR O PR UPTUUPTUPROPRRUR 43
LY/ L= Y2 T OO U PP PR UPTOURTUPROPRRTI 44
LY LIV AT TP TSRO PO UPTOURTUPROPRRUR 45
LY L= T RO U TP UP TR UPROPRRUI 46
LY L= Y N U P O P TP PP UPUURTUPROPRRUR 47
LY L= PO U PP PR PP UURTUPROPRRUI 48
L L= 1N T TSRO TSP OP PR PPROPRRUR 49
LY L= L1 TP U TSP UPTUURTUPROPRUI 50
LI/ L= | T T TP TP OPTOURTUPROPRRUR 51
LD/ L3 L 2 PRSPPI 52
LD/ L3 PRSPPI 53
LD/ L3 RO RPTRPPR 54
(0191 S TSSO ST PO PR TT P PPURPPPPRPN 55
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Table A.12 — Portland Cement Concrete Admixture Codes

Code
Water-Reducing (AASHTO M194, TYPE A) oottt st 01
Retarding (AASHTO M194, TYPE B) .oooueeiiiiiiieiee et 02
Accelerating (AASHTO M194, TYPE C) ettt ns 03
Water-Reducing and Retarding (AASHTO M194, TYPE D) ...oovviiiiieiieeceree e 04
Water-Reducing and Accelerating (AASHTO M194, TYPE E) ..ooviiieiiiiiieeeeeeeeee e 05
Water-Reducing, High Range (AASHTO M194, TYPE F) ..oooviiiiiiiiee e 06
Water-Reducing, High Range and Retarding (AASHTO M194, Type G) ...cccccvvvvvviienienieseene, 07
Air-Entraining Admixture (AASHTO ML54) ... e 08
Natural Pozzolans (AASHTO M295, ClasS N) ...ceoiiiiiiiiiiereeie s 09
Fly Ash, Class F (AASHTO M295) ........ovieieeeeeeeseeeeeeeeeeeeesseeseseeseseeeseesesseeeeseseseesessesesessseens 10
Fly Ash, Class C (AASHTO M295) ........ovieieeeereseeeeeeeseeeeseseeeeseeseseeeseesessesesesesesesssese s 11
(@] 1 g L= g (@ 1T 4T ToF: 1 ) ISR 12
OLher (IMINEIAI) ....ocieeeece et e et e e s te et e s reesteeeesreesteeneesneenteas 13
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Table A.13 — Aggregate Durability Test Type Codes

Description AASHTO | ASTM Code
Resistance to Abrasion of Small Size Coarse T96 Cl131 01
Aggregate by Use of Los Angeles Machine (Percent

Weight Loss)

Soundness of Aggregate by Freezing and Thawing T103 - 02
(Percent Weight Loss)

Soundness of Aggregate by Use of Sodium Sulfate or | T104 C88 03
Magnesium Sulfate (Percent Weight Loss)

Resistance to Degradation of Large-Size Coarse - C535 04
Aggregate by Abrasion and Impact in the Los Angeles

Machine (Percent Weight Loss)

Potential Volume Change of Cement-Aggregate - C342 05
Combinations (Percent Expansion)

Evaluation of Frost Resistance of Coarse Aggregates | -- C682 06
in Air-Entrained Concrete by Critical Dilution

Procedures (Number of Weeks of Frost Immunity)

Potential Alkali Reactivity of Cement Aggregate - Cc227 07
Combinations (Average Percent Expansion)

Potential Reactivity of Aggregates (Reduction in -- C289 08
Alkalinity-mmol/L)

Test for Clay Lumps and Friable Particles in T112 Cl142 09
Aggregates (Percent by Weight)

Test for Potential Alkali Reactivity of Carbonate -- C586 11

Rocks for Concrete Aggregates (Percent Change in
Specimen Length)
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Table A.14 — Codes for Asphalt Refiners and Processors in the United States*

Code
Belcher Refining Co. — Mobile Bay, Alabama ...........ccooviiiiiiiiiiie e 78
Hunt Refining Co. — Tuscaloosa, Alabama ..........c.ccceiieiiiiiie e 01
Chevron USA, InC. — Kenai, AlaSKa ..........ooiiiiiiii e 02
Mapco Alaska Petroleum — North Pole, AlaSKa ...........cccviveiiiiieiieincc e 03
Intermountain Refining Cl. — Fredonia, AFZONA .........ccccooiiiiieiierine e 04
Berry Petroleum Company — Stevens, ArkanSsas ..........cccceveiieereeiiesinneeieseese e e e e e see s 05
Cross Oil and Refining Company — Smackover, Arkansas ..........ccocceveeveneeneenesies e see e 06
Lion Oil Company — EI DOrado, ArKanSas ...........ccccceieiieiirereeieesieesieseeseesseseeseessesseesseesessseses 07
McMillan Ring, Free Oil Cl. — Norphlet, Arkansas ...........ccccoueeiiiienieiesie e 08
Chevron USA, Inc. — Richmond, California ...........ccocoiiriiiiiiesiss e 09
Conoco, Inc. — Santa Maria, California ..........ccoooeiiiiiiei e 10
Edgington Oil Co., Inc. — Long Beach, California ...........cccccovveiviiiiiieie e 11
Golden Bear Division, Witco Chemical Corp. — Qildale, California ...........ccccoooeiiiiiinieninnnns 12
Golden West Refining, Co. — Santa Fe Springs, California .............cccooeviviiiiiei i 13
Huntway Refining Co. — Benicia, California ............ccoovoiiiiiiiee e 14
Huntway Refining Co. — Wilmington, California ............cccccveveiiinieiece e 15
Lunday-Thagard Co. — South Gate, California ... 79
Newhall Refining Co., Inc. — Newhall, California ..........ccccccovveiiiiiiiieic e 16
Oxnard Refining — Oxnard, CalifOrnia ........cccccoiiiiiiiieee e 17
Paramount Petroleum Corp. — Paramount, California ...........cccccvvveiieviiiecieece e 80
Powerline Oil Co. — Santa Fe Springs, California ...........ccooceiiiiiinin e 81
San Joaquin Refining Cl. — Bakersfield, California ............ccccooevviiiiiesececeece e 18
Shell Oil Co. — Martinez, CalifOrNIa ..........covverieiiie e 19
Superior Processing Co. — Santa Fe Springs, California ............cccooiiiiiininicicieee 20
Colorado Refining Co. — Commerce City, Colorado ...........cccoovveiieiiiicieee e 82
Conoco, Inc. — Commerce City, COIOTat0 ........cccviierieiieiiee e 21
AmMOoco Oil, InC. — Savannan, GEOIGIA ........cccveieeiieie et sre e 22
Young Refining Corp. — Douglasville, GEOIGIA .........cceieiiiiiiieiiiisese e 23
Chevron USA, Inc. — Barber’s POINt, HAWAIT .........ccooveiiiieiiieiiiesiseeeeee e 24
Clark Oil and Refining Corp. — Blue Island, HNOIS ..o 25
Shell Oil Co. — Wo0d RIVET, HIINOIS .......ccoviiiiiiie e 26
Unacol Corp. — Lemont, HIINOIS .......ooioiiiie et 27
AMOCco Oil Co. — WhIting, INAIANA .........ccviiieiiec e 28
Laketon Refining Corp. — Laketon, INAIANG ........ccooviiiiiiiiiese e 83
Young Refining Corp. — Laketon, INAiana ............cccoeoiiiiiiiii i 29
Derby Refining Co. — EI DOrado, KaNSAS ..........cccoeiiiiiiiiiiinisiisiesesiee e 84
Farmland Industries, Inc. — Phillipsburg, Kansas ..........ccccccciieiiiiiiienecec e 30
Total Petroleum, Inc. — Arkansas City, KanSaS ........ccccieiirrriiienieiesieseee e e 31
Ashland Petroleum Co. — Catlettsburg, Kentucky ..........c.ccceiiiiiiiieiisicceere e 32
Atlas Processing Co. — Shreveport, LOUISIANG .........ccooviierierieriienisiseeieee e 33
Calumet Refining Co. — PrinCeton, LOUISIANA ..........ccevieiieiieiiecie ettt sre e 34
Exxon Co. — Baton ROUQE, LOUISIANG ......ceiveirieiieiieie e sie st sie e e st esee e staeee et neeaneenneens 35
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Table A.14 — Codes for Asphalt Refiners and Processors
in the United States* (Continued)

Code
Marathon Petroleum Co. — GaryVille, LOUISIANA ........cccveoueiveieeie e 36
Marathon Petroleum Co. — Detroit, MIChIGan .........ccccoiiiiiiiiienieeeeee e 37
Ashland Petroleum Co. — St. Paul, MINNESOLA ........cccviiiiiiiiieies e 38
Koch Refining Co. — ROSEMOUNt, MINNESOTA ......cveieiiiieiiiiieiee et 39
Chevron USA, Inc. — Pascagoula, MiSSISSIPPI .....eiveririieiierieiieseesie e seesie e sieesse e sseeneesneesneas 40
Ergon Refining Inc. — Vicksburg, MiSSISSIPPI ....cooviiiiiiiiiiie e 41
Southland Oil Co. — LUmberton, MiSSISSIPPI .....ccueiverieiieiieiesieseesieseeseeee e se e e e eeesseesnes 42
Southland Oil Co. — Sanderson, MISSISSIPPI «....civeiiaieiieiieie et 43
CeneX — LaUrel, IMONTANG .......ocuiiiiiiiiieieieie e bbbt bbbt 44
Conoco, INC. — BilliNgS, MONTANA .......cooiiiiiiieiiee et e 45
Exxon Co. — BilliNgS, IMONTANA .........cciveiiiiiiieeie ettt ne e 46
Chevron USA, Inc. — Perth AmMBOY, NEW JEISEY ......cciiiiiiiiiiieiieie et 47
EXXON C0. — LINAEN, NEW JEISBY ....vveiueeiieiieiieeieetiesteestesseesteesaessaessaeaessaestaesesneessaessesseesseanesssennns 48
Giant Industries, INC. — Gallup, NEW MEXICO ......cciiiiiriieiiiiiisiieiie et 85
Navahoe Refining Co. — Artesia, NEW MEXICO ......ccceiveiiiiieieeie e 49
Cibro Petroleum Products Co. — Albany, NeW YOrK ... 86
Ashland Petroleum Co. — Canton, ONI0 .........cooiiiiiiiiie e 50
Standard Oil Co. — Toled0, ONIO .....c.ooiiiieiie e 51
Sohio Oil Co. (BP America) — Toledo, ONI0 ......cccccveiiiieiice e 87
Kerr-McGee Refining Co. — Wynnewood, OKIahoma ..o 52
Sinclair Oil Corp. — Tulsa, OKIANOMA .......ccceciiiieiice e 53
SUN Co. — Tulsa, OKIZNOMA ......ccuiiiiiiiicice bbbt 54
Total Petroleum Inc. — Ardmore, OKIAhOMA ........ccvvviiiiiieeecee e 55
Chevron USA, Inc. — Portland, OrgON .........cccciviiiiieie et 56
Atlantic Refining & Marketing Corp. — Philadelphia, Pennsylvania ...........c.ccocoovninininicienn, 57
United Refining Co. — Warren, PENNSYIVANIA ...........cccccveiuiiiiieciecie e 58
Mapco Petroleum, Inc. — MemMPhiS, TENNESSEE ......cccveiiviieiieieeie e 59
Charter International Oil C0o. — HOUSEON, TEXAS .....ccccviirieiiiiiiiie et 60
Chevron USA, INC. — Bl PASO, TEXAS .....uveviiiiiiiieeiiiiee ettt s sttt e e eitee e s s sbaee e s s sabaaaessbrane e 61
Coastal Refining & Marketing, Inc. — Corpus Christi, TEXAS .......cccccevvvereerieieeriesiiesresesiesreenens 88
Coastal States Petroleum Co. — Corpus ChriSti, TEXAS ......covviverririeriiiiinisisieeeeee e 62
Diamond Shamrock Corp. — SUNTAY, TEXAS ....cccvcvveiieriieiesieesieeiesieesieeseesteesteeteseesreeneesreesreeee e 63
EXXON CO. USA — BAYtOWN, TEXAS ..eoiuviiiiiiiiieiie i eiee st ie ettt sttt ssae e e et snaeesneesnnas 64
Fina Oil and Chemical Co. — Big SPring, TEXAS ......ccccvveiuiiieieeie et se e 65
Fina Oil and Chemical Co. — POrt Arthur, TEXAS ......ccueeeiiiiviiei et 89
Hill Petroleum Co. — HOUSEON, TEXAS .....oiviiiiiiiriieiieieienie ettt sttt 90
Shell Oil C0O. — DEEI PArK, TEXAS ...ucveiiiriiiiiiiiiiiieseiiie e e s ettt e e s sttt e e e s eate e e s s sabeaeessebbaeeessbbesessssbenessans 66
Star Enterprise — Port Arthur & Port NeChes, TEXAS .....c.cccvevueiieiieiieiieere e e sre e 91
Texaco Refining & Marketing, Inc. — Port Arthur & Port Neches, TexXas .......ccccecvvvenveresennne. 67
Trifinery — Corpus ChEiStl, TEXAS ....ccveiiiiiiiicie st sre e nas 92
Unocal Corp. — NEderland, TEXAS ......ccueiveueiiriieiesiesieeiesieesie e sree e eeesree e eseesseessesneesseeneesneens 68
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Table A.14 — Codes for Asphalt Refiners and Processors
in the United States* (Continued)

Code
Valero Refining Co. — COrpus ChIiSt, TEXAS .....cccveveiierieeieiierieseeseeiesaesieeeesseessesseesseessessessees 69
Phillips 66 Co. — WO00dS Cross, ULAN ........ccooiiiiiiiiiesiie et 70
Chevron USA Inc. — Seattle, Washington ..........ccocvoiiiiiiiic e 71
Sound Refining, Inc. — Tacoma, Washington ...........cccooiiiiiiiiiiieniie e 72
US Oil and Refining Co. — Tacoma, Washington ...........cccccoeiieieiinninenc e 73
Murphy Oil USA, INC. — SUPEIiOr, WISCONSIN ....cc.eeiuiiiiiiieiisiieseeie e 74
Big West Oil Co. — Cheyenne, WYOIMING .......ccoveiieieiieiieieseese e se e e sae e e esaesneesseennesnes 75
Little America Refining Co. — Casper, WYOMING .......ccooiiiiiiriiiie e 93
Sinclair Oil Corp. — SINClair, WYOMING .....ccuviieiieiecie e sre e sneenne s 76
(@ 1 0= TSP PSR RTRR 77

* Originally taken from Oil and Gas Journal, March 20, 1989, pp. 72-89 and updated October
1993.
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Table A.15 — Asphalt Cement Modifier Codes

Code
B (0 T2 B U TSP 01
RT3 TSP PO PRSP ROV PRPRPRPN 02
o g1 P TaTo I O=T 1T o PSPPSR 03
CarbDON BIACK ...t 04
RS0 PSPPI 05
T ] 1 PSR 06
N Fo LN L I 1= PSR PPPR 07
SYNTNELIC LAIEX .ovviieieiiieie ettt e s e ta e e e s re e te e s e aseesteeneenneenteeneesnaenneas 08
BIOCK COPOIYIMEL ..ttt sttt e e be et sbe e nbeeneenteenne e 09
RECIAIMEA RUDDET ...ttt st eneas 10
POIYEINYIENE ...ttt ettt et et b e nr e e nbeenee e 11
01 Y7 01 £0] )Y =] 0T USSR 12
EtNYIENE-VINYT ACELALE ..ottt sttt ettt nre et 13
a0 YAV T 177 B 01 [0 Lo SRR 14
AASDESTOS ettt e e e e te e ettt e e e r e e beearte et ae e baeanreereeas 15
ROCK WOOI ...t b e bbbt bbbttt ettt ebeeneas 16
01 Y (< RSSO UPRP 17
Y oL Fo T ]SRRI 18
Other IMINEIAL SAITS .......cuiiiieeie e e e e e e be e e nbeenree s 19
[T To @0 4T 10 101 1o S PSSR 20
(@7 1 oo o PP PRSPR 21
CAlCIUM SAILS ... bbbttt b bbb bbbt 22
10 Yo [T To AN 1= OSSPSR 23
REJUVENALING OIS ...t bbbttt beeneas 24
A 1 1S 25
FIY ASI bbbttt b e 26
L 1 -] SRR USRS 27
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Table A.16 — Grades of Asphalt, Emulsified Asphalt, and Cutback Asphalt Codes

Code
Asphalt Cements
A C 2.5 bbb bttt b b e ne e 01
O RSSO PT PRSP 02
AAC-10 bbbttt bbbt ens 03
AAC-20 ettt bbb e R e Rt R e e Rt et et tenbeeReeteeneaneenes 04
AAC-30 bbbt R et b bbb bttt e ne e 05
AAC-A0 ettt te b e R e Rt R e e n e et e bentenbeebeateeneaneenes 06
AR-1000 (AR-10 by AASHTO DeSIgNation) ......c.cccveieerreeeiieiieeieseesieseesieseesseeseesseeses 07
AR-2000 (AR-20 by AASHTO DeSIgNatioN) ......cccevuereeneeienieenieeiesieesie e 08
AR-4000 (AR-40 by AASHTO DeSIgNation) ......c.cccvreerireieiiesieeeeseesieseesieeeessee e eseeseas 09
AR-8000 (AR-80 by AASHTO DeSIgNatioN) ......cccevuereerieeiinieiieeiesieenie e 10
AR-16000 (AR-160 by AASHTO DeSIgnation) ........ccccueerrierierienierieniesesiesieseseeeesee e 11
200-300 PEIN vttt ettt R e Ee e Re et e ne et et et nee bt enes 12
IO RO oo PP PPTRPRTSOT 13
857100 BN ettt bt R e b e e bt e be e eRe e e be e eRb e e be e naneenreeaneas 14
O L A o] o PRSPPI 15
A0-50 PBIN <.ttt bbb e e R e e bt e eRb e be e nRe e e beeaRreereennee e 16
Other Asphalt Cement Grade ..........cccvoveiieieeie e 17
Emulsified Asphalts
T SRS SRR PRTRPRRPN 18
R S bbbt E ettt b et beere s 19
L RSSO RUTPTPPRTRRPRPN 20
SO RSSSN 21
Y S LA o RS SSO TP PTPRURTRPRPRIN 22
HEIMIS-1 ottt e et et ae e be et e e seese e st et e tesnenreareanean 23
HEIMIS-2 ettt bbbt n bbb benbeene s 24
HEIMIS=2D oottt et e s e e e et e et e ae st neanes 25
HEIMIS=2S .ot b e bbbt b ettt ettt bbb e nne s 26
S e e et et r et e Rt R e et et e ntentenreareeneereareenes 27
RS I ST PR PSRRI 28
(O S T SRS 29
RS2 bbb R b b et R e ettt bbb e reenes 30
(01 TSRS 31
CIMIS-2D ettt bbbt r e r e nes 32
83 SRS 33
(O35S 1 o PSSP 34
Other Emulsified ASPhalt Grades ..o 35
Cutback Asphalts (RC, MC, SC)
(O (1Y L@ ] 11 1Y) ST 36
740 SRS 37
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Table A.16 — Grades of Asphalt, Emulsified Asphalt,
and Cutback Asphalt Codes (Continued)

Code
250 e b R bR R Rt Rt et ettt b bbb reenes 38
B0 Lttt ettt R et teEe e Re R e Rt Rt e Rt e Rt e s e tentenbenEeeReareeneenes 39
B000 e bbb b bRt Rt R et e bbb bbb reenes 40
Other Cutback ASPhalt Grade ...........ccooiiiiiieiiie s 99

Taken from Manual Series No. 5 (MS-5), “A Brief Introduction to Asphalt,” and Specification
Series No. 2 (SS-2), “Specifications for Paving and Industrial Asphalts,” both publications by the
Asphalt Institute.
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Table A.17 — Maintenance and Rehabilitation Work Type Codes

Codes

Crack Sealing (HNEAK TL) ......eoiiii ettt e e sbeene s 01
Transverse Joint Sealing (HNEAK L) .......cvoiieirie e 02
Lane-Shoulder, Longitudinal Joint Sealing (liNear ft) .........ccoooeriiiiiiiiii e 03
Full Depth Joint Repair Patching of PCC (SQ. YardsS) ......ccccveiueiiieiiiieieeseeeieseee e 04
Full Depth Patching of PCC Pavement Other than at Joint (Sq. yards) ........ccccevvenieiininnennnnn 05
Partial Depth Patching of PCC Pavement Other than at Joint (Sg. yards) ........cccccevvveverivernennn. 06
PCC Slab Replacement (SO. YAIaS) ......oceeieiiriieiesie sttt 07
PCC Shoulder Restoration (SQ. YardS) .......cccceeiueieerieiieseeireseesieeieseesieeeeseesseeseesseesseasessseessenns 08
PCC Shoulder Replacement (SQ. YArdS) .....cceceeieiieiiiie ettt 09
AC Shoulder Restoration (SO. YardS) .......cceivereiieeieerieiieseeiieseeseesieseese e see e esseseesseesessesses 10
AC Shoulder Replacement (SO. YAraS) .....cceoeiiererieiieie ettt eees 11
Grinding/Milling SUrface (SQ. YAraS) .....cccveieeieieeie e ettt reete e e ee e sreenee s 12
GrooViNg SUITACE (SO. YAITS) ..eoueeiieeieiieiieeiesiee e e siie sttt ettt et b e beebesneesbeebesreesbeene s 13
Pressure Grout Subsealing (N0. 0 NOIES) ......cvviieiiee e 14
Slab Jacking Depressions (N0. Of AEPreSSIONS) .......oieeiiiiiiiiiiiee e e 15
Asphalt Subsealing (N0. 0F NOIES) .......ocviiieice e 16
Spreading of Sand or Aggregate (SQ. YardS) .....ccccoceieeiieieiienieeie e 17
Reconstruction (Removal and Replacement) (Sq. Yards) ......ccccvevereereeresiienesie e e see e 18
Asphalt Concrete OVErlay (SO. YardS) ......ocuooiiieiiaieiie sttt s enes 19
Portland Cement Concrete OVerlay (SQ. YardS) .....cccceiceeiveierieeresieseesieseeseeeesee e seessee e enee s 20
Mechanical Premix Patch (using motor grader and roller) (sq. yards) .......cccccooovrveiiiiiiinnnnnnn 21
Manual Premix Spot Patch (hand spreading and compacting with roller)

(0T L0 ) OSSOSO 22
Machine Premix Patch (placing premix with paver, compacting with roller)

(0TI L0 ) OSSOSO 23
Full Depth Patch of AC Pavement (removing damaged material, repairing

supporting material, and repairing) (SQ. Yards) .......ccccceeveieiieii e 24
Patch Pot Holes — Hand Spread, Compacted with Truck (no. of holes) ..o 25
Skin Patching (hand tools / hot pot to apply liquid asphalt and aggregate)

(SO YAITS) ettt bbbt bttt b bbb 26
Strip Patching (using spreader and distributor to apply hot liquid asphalt and

AQQGregate) (SO. YAIAS) ....c.eeeeieieieieite ettt n bbb 27
Surface Treatment, single 1ayer (SO. YardsS) ....c.ccceceeieieeiiiie e 28
Surface Treatment, double layer (SO. YardsS) ........cocoiiiiiiiiiiee e 29
Surface Treatment, three or more layers (SO. Yards) ......cccccvevveieeieeiie i 30
Aggregate Seal COat (SO. YAITUS) .....c.eiiiiiieieieriesie sttt ss bbb 31
Sand Seal Coat (SO. YAIAS) ..eccveeeeiieiieeie it et cie st se et te e st e et e e sre e sae e sreesbe e e e sraenteeneesraerens 32
SIUrry Seal Coat (SO. YAITS) ...oveiiiiiiiiieieieiesi ettt nb bt 33
FOQ Seal Coat (SU. YAIAS) ..vecueiiieeiiiieiie ettt ettt e s te et st a e te e s be et e sre e s beesbesneesreenreenne e 34
PrIME COAL (SU. YAIAS) ...veeueeieeteiteitieie sttt sttt bbbttt et e bbbt ebe s 35
I 1o QO (S0 O V7 10 ) S 36
DUSE LAYEITNG (SU. YAIAS) ..e.veiiiiiiiieiieiieieie ettt na bbb beeneas 37
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Table A.17 — Maintenance and Rehabilitation Work Type Codes (Continued)

Codes
Longitudinal Subdrains (lINEAI L) ........eoouiiieiieie e 38
Transverse Subdrainage (lINEAI L) .......ccvecveieiie i 39
Drainage Blanket (SQ. YAIaS) .....eoueiieiiiiiiie ettt sttt 40
LAY =] LIS} SRS 41
Drainage Blankets with Longitudinal Drains ...........ccccoiiiiiienieiiecce e 42
Hot-Mix Recycled Asphalt CoNCrete (SO. Yards) .....ccveivereeeerieeriesieseesie e seesie e e e see e sreenaeens 43
Cold-Mix Recycled Asphalt ConcCrete (SO. Yards) ......coceceeieiierieie e 44
Heater Scarification, Surface Recycled Asphalt Concrete (Sq. Yards) ......cocecvvevverieerveriesieeseennenn 45
Fracture Treatment of PCC Pavement as Base for New AC Surface (Sg. yards) ........cccceveennene 46
Fracture Treatment of PCC Pavement as Base for New PCC Surface (sg. yards) .......cccccceevenene. 47
Recycled Portland Cement Concrete (SQ. YardS) ......ccooveeeieerienienieniesie e 48
Pressure Relief Joints in PCC Pavements (linear fEet) ........cccoovvveieiiieiveie e 49
Joint Load Transfer Restoration in PCC Pavements (linear ft) ..o 50
Mill Off Existing AC Pavement and Overlay with AC (0. Yards) .......ccccccevvveieiiveresiiesieereseens 51
Mill Off Existing AC Pavement and Overlay with PCC (SQ. yards) .......cccoeeeverieenieninseeniennnn 52
(@] 111 TSSOSO 53
Partial Depth Patching of PCC Pavement at JOINts (Sq. Yards) .......ccooererenieeneniie e 54
Mill Existing Pavement and Overlay with Hot-Mix Recycled Asphalt Concrete
(0T 22 L0 ) PR RUORRTRRPRORN 55
Mill Existing Pavement and Overlay with Cold-Mix Recycled Asphalt Concrete
(0T - L0 ) PSR ORRTRRPRORN 56
SaW and Sal (IINEAT TL.) ....ccveeieeie et e et e esreenraene s 57
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Table A.18 — Maintenance Location Codes

Code
Outside Lane (NUMDEE 1) ..ottt sttt sreesbeenbesnee e 01
INSIAE Lane (NUMDEE 2) ...ttt sttt nb et e et neesne et 02
INSIdEe Lane (NUMDEE 3) ...ttt sttt sb et reenbe e sne e b 03
ATTLANES ..ot b bbbttt b bR Rttt n bbb E et 09
SROUILET ..t b bbbt b e bbb 04
AllLLANES PIUS SNOUITET ... 10
CUMD AN GUELET ... bbbttt b bt bbb 05
SHAB DIECN <.ttt b e 06
CUIVEIT ..ttt bbbt bt bttt et nb bt be s 07
(010 T USSP PP TP PR PRPRPROO 08

Note: LTPP only studies outside lanes.
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Table A.19 — Maintenance Materials Type Codes

Code
Preformed JOINE FHHIEIS ....o.ooi e ettt 01
Hot-Poured Joint and Crack SEAIET ...........ccociiiiiiiiiice e 02
Cold-Poured Joint and Crack SEaIEr ..........cccooiiiiiiiiie e 03
Open Graded ASPhalt CONCIELE ........ccciiiiiiicie ettt e sreeaeaneenreas 04
Hot Mix Asphalt Concrete Laid HOL .........cc.ooiiiiiiiii e 05
Hot Mix Asphalt Concrete Laid Cold ..........cccuviieiiiie e 06
SANA ASPRNAIT ... bbb e e sreene s 07
Portland Cement Concrete (overlay replacement)
JOINE PIAIN (JPCP) ittt nrs 08
JOINt ReINFOICEA (JRCP) .ottt ns 09
Continuously Reinforced (CRCP) ......ooiiiiieiee e 10
Portland Cement Concrete (PALChES) ......cvciveieiieiieie e 11
Hot Liquid Asphalt and Aggregate (Seal COat) .......ccooveiieieiiiiieie e s 12
Hot Liquid Asphalt and Mineral AQQregate .........ccccveieiieieeiie e 13
Hot Liquid ASphalt and SANd ............ooiiiiiiii e 14
Emulsified Asphalt and Aggregate (Seal COat) ........ccccvvieivereiiieieere e 15
Emulsified Asphalt and Mineral AgQregate .........ccooeiiiiieineeie e e 16
Emulsified Asphalt and SANG ..........c.ooioiiiieee e 17
HO LiQUId ASPREIT ... et 18
EMUISITIEA ASPRAIT ... .ot e et e re e 19
Sand Cement (Using Portland CemMENL) ........coveiiiiiiieiieeeee et 20
Lime Treated or Stabilized MaterialS ..o 21
Cement Treated or Stabilized MaterialS ...........cooiiiiiiiieiccc e 22
(01T 0 T 0| T (o TP PR PSPPI 23
Aggregate (Gravel, Crushed Stone, Or SIag) ......ccevveiieiiie e 24
RS o USRS 25
TR T=T I U] USSR 26
T RT=T L 1 USSR 27
L@ ] 1 0] S ST OSSTRSN 28
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Table A.20 — Recycling Agent Type Codes

Code
R A L ettt bt e E e e bt e b e e be e et e abe e e be e reeareen 42
R A D ettt b e e e bt e b e e bt e e bt e be e e b e e reeereen 43
R A 2 bt b e b e e be e e bt be e e b e e teeareen 44
R A 7S ettt b ettt h e e b e e bt e bt e be e e be e reeereen 45
RA 250 bbb e b e bt e bt e b e e e be e reearee 46
RALUS00 ettt b et bt b e e be e b e e abe e e be e reeareen 47
(011 PRSPPSO PP TP PRPPO 48

Note: The recycling agent groups shown in this table are defined in ASTM D4552.
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Table A.21 — Anti-Stripping Agent Type Codes

Code
PEIMMALAC ...ttt sttt ekt e bt e bt e bt e e he e e bt e e b et e bt e eRe e et e e beennn e e neennnan 01
PEIMALAC PIUS ...ttt bbb bbbttt bbbttt beenes 02
BetaSCan ROAUS .......oiiiiiiiiiie ettt bbb b e b r b e et e e 03
PAVEDONT ...t bbb bbbttt b et enes 04
PaVEDONT SPECIAL ... et 05
PAVEDONG PIUS ...ttt bbbttt et b ettt 06
BA 2000 ...ttt et e bt Re e ReeRe Rt e Rt e Rt e nt e te it nteareeneereaneas 07
BA 2001 ..o E bbb bbb R e e et et enne bbb reeneas 08
(0T T 0 =T o SRRSO UPR 09
(g Tod =T o 0 = TP PR URTPRPRPPRPRPRPRON 10
(8T T 0 =13 o SRR PRTR 11
o [ ] L= (o AN 7 L TS 12
AQUASNTBIT ASALL2 ...ttt bttt b et e e e b e et e e st e beebeeneeeneenns 13
o [N ] L T=] (o N 7 5 ST 14
POITIANT CRMENT ...ttt s e bt et e e s e st e e beeneesbe et e areenbeenee e 15
Hydrated Lime:
Mixed Dry with Asphalt CEMENt ...........cooiiiii e 16
Mixed Dry With Dry AQQIegate .........cceeiieerieieieesiesieseesie e e sae e e ae e sreesaesneeneeens 17
Mixed Dry With Wet AQQIegate ........cooeeiiiieiieie et 18
Slurried Lime Mixed With AQQregate ........ccccooveieiieeieeie e 19
Hot Lime Slurry (Quick Lime Slaked and Slurried at Job Site) .......c.ccoceeveiviiiiiiiiienn, 20
NOSEHP ChemiCals A-500 ......cccveiiiieiieri ettt teenbe s e e sbaeneesreenreenee e 21
No Strip Chemical WOrks ACRA RP-A ......ooii ittt ettt ste e nae e 22
No Strip Chemical WOorks ACRA SUPEI CONC. .....ooviiiiiiiiieniisiesiesieie et 23
No Strip Chemical WOrks ACRA 200 ........c.ccveiieieiie it ste ettt sta e sn e sre e 24
No Strip Chemical WOrks ACRA 300 .......coiiiiiiiiieieiese et 25
No Strip Chemical WOrks ACRA 400 .......c.coviiieieiie ittt ettt re e 26
No Strip Chemical WOrks ACRA 500 .......cccoiiiiiieieieieie et 27
No Strip Chemical WOrkS ACRA 512 ......cvoiiiiiee ettt ettt ra e 28
No Strip Chemical WOrks ACRA 600 .........cooiiiiiiiiieieie et 29
D Lo 1 (0 TSRS P OO PRPRPRIN 30
DE HYAIO HBBC ...t bbbt b et b et eb e eneas 31
EMEIY 17065 ... e rres 32
EMEIY 17319 .ot 33
EMEIY 17319 = 6880 .....eoiuiiiiiiiiiieiieieieie ettt b bbbttt e bbb eneas 34
EMEIY 17320 ..ot b et 35
EIMEIY 1732 i a e nres 36
EMEIY 17322 ..ot b et b bbb n e 37
EIMEIY 17330 i e 38
EMEIY 1765 — 6860 .....cveieiiiiiiieiiieiie et 39
EMEIY B8BOB ......cooiiiiiiiii ettt b e nre s 40
HUSKY ANTI-STIID oottt b bbb bttt eneas 41
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Table A.21 — Anti-Stripping Agent Type Codes (Continued)

Code
INAUIIN AS-SPECIAL ...ttt sb et neesneeae s 42
INAUIIN AS-L e b bbbt bt bt bt e bt et e b et bbb bbb 43
JEECO AD -8 et b e R e bt e e e et e e e be s reeree s 44
[ T30 USSP PP U TR PRPRPRPRIN 45
KIING-BELA ZP-251 ... .ottt b ettt e b bt et e e st e nreenteenee e 46
(Lo R =71 U I PSR 47
KIING-BELA LV ..ottt b et b et e et e e e sbe et e b e e nbeenee e 48
KIING-BEtA 1000 ......ccuiiiiieieiieieee ettt e et e saeste e teesaesteeaeeseesraeteeneeaneebeeneenreenseenee e 49
KIING-BELA 200 ....c.eeiiiieiieie ettt sttt b e bt et b e e be st e be e b e ne e reenreenee e 50
AN Tot ot oI g 1 | oSSR 51
N [T {1 SRR PPR 52
N[O ] (] o O] To=T 1 == SRR 53
REAI-COAL 80-S ...ttt bttt e bt bt st b e e be st e be e beene e reenteenee e 54
REUI-COAE 82-S ...ttt bbbttt et r ettt b et eneas 55
Y1 [Tolo] T TP P PSR TRR 56
SUPET AD 50 ittt et E et be e b e bt e bt e nbe e ae e nree e 57
TAP €0 2006 ..ttt ettt h et b e et e Rt e R bt eRe e e R R e e ehe e e b e e Eeeenne e beeanreereeas 58
TECNNT HLIBTLTS ..ot bbbttt bbb bbbt b e ne e 59
LT LTI = TSRS 60
TECNNT HIBTLT6 ...t bbbt b e bbbttt b e ne e 61
BLICCTo! 0TI = PSPPSR 62
TIELONITE DH-8 ... b bbbt b bt e e bbbt e b e ne e 63
TEEEONITE H-86 ...oveeeieee ettt e et bbb et et e et e reene e 64
I =10 LN o ot T OSSR 65
TYTO AAS bRt b et bbb bt reene e 66
TYEO A-B5 ettt et et et e reareereareareeneens 67
TYTO A et R Rt E bbb bbb E e reene e 68
=0 [0t o T 001 S SRR 69
(@ ] 1 SRS 70
NO ANLISTrIPPING AGENT USEA ...ttt b eneas 00
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Table A.22 — Distress Types

Code
Asphalt Concrete Pavement
N 1T P10 g1 - ot (] T ST 01
BIOCK CraCKING ..o ettt 02
= [0 T O - Tod ([ o RSSO 03
Longitudinal CraCkiNg .......cceooeiieiieii ettt sre e 04
R CT 1 [=Tot T o O = Tod [ o TSR R 05
TranNSVEISE CIaCKING ...eoiueeiiiieiieeie ettt sttt sttt sttt sttt sre et s e sbeebenneenrs 06
PAtCN DEIEIOTALION ...o.viviieiitiiiieieie ettt bbbt nes 07
POLNOIES ...ttt ettt bbb et re e be e 08
LU 11T TSR PR 09
SNOVING ettt b e b ns 10
2 12T=T o oo USSR 11
POLISNEA AQOIEUALE .....eoueiieieieieie ettt b e re e be st e re e e 12
Raveling and WEALNEIING ........cooveiiii e 13
Lane Shoulder Dropoff ... e 14
LAY L= gl = <o 1o SO 15
PUMPING ettt ettt bttt st e et e s be e s be et e s beenbeeneeabeenbeeneeas 16
(@] 1T ST TOOT U RTUPRTR PSPPI 17
Portland Cement Concrete Pavement

(000 04 1CT g ST (| STTRSPRR 20
DUrability CraCKing ........cccooiieiiiieiiee et esreesneenee e 21
Longitudinal CraCkiNg .......cccveoueiieiieie ettt e e sre e 22
TranSVErSe CraCKING .....ocoiiiiiieieieie sttt ettt ettt 23
JOINT SEAI DAMAYE ..ottt e e s re et e e s e e saeeneenrs 24
SPAIIING oot 25
Map Cracking / SCAlING .....ccveiviiiiiiee e s 26
POLISNEA AQOIEOALE .....oeeiieiiti ittt bbbttt 27
0] 0 To U1 £ J SRS SPR 28
PUNCROULS ...ttt e te st e s be e aeeneesreenteeneeeneeneeas 29
BIOWOULS ...t bbb ettt bbbt beereeneas 30
FAUITING et 31
Lane / Shoulder Dropoff ... 32
Lane / Shoulder SEPAration ...........cccccoiiiiiriiieieieiese e 33
PAtCN DEIEIOTALION ...ovveiiiiiiiiieeeie ettt nb et b b ens 34
Water BIeeding / PUMPING ......ooiiiiiiiiieie ittt 35
SIaD SEHIEMENT ... 36
SIAD UPNAVAL ... s 37
(@] 1 SO ST PRPR 38
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