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1. INTRODUCTION

This document supersedes Chapter 4: Traffic Data Collection of the Data Collection Guide devel oped
by the Strategic Highway Research Program (SHRP). Data sheets and ingtructions for submitting traffic
datafor test sections, as well asthe protocols for cdibrating traffic data collection equipment, are
included in this document. These guidelines reflect the revised traffic data collection plan developed for
the Long Term Pavement Performance (LTPP) project, as well as other minor changes that have
occurred since Chapter 4 was last produced in 1993.

Traffic datais required within the LTPP study in order to provide an independent measure of the loads
that are gpplied to the individua pavement sections being studied. The basic goa of the data collection
effort isto provide researchers with axle load distributions that represent the loading history for each
test section. This means actively measuring loads being gpplied to test section pavements, while also
providing the best possible estimates of loads that these pavements experienced prior to the sart of the
LTPP traffic monitoring efforts.

The god of this report isto document the process and procedures used by L TPP to collect and store
the traffic data used to estimate pavement loadings. Thisfirgt section of this report provides introductory
materia on the traffic data collection process, including an outline of how data flows through the system
and an introduction to terms used throughout this report. Section 2 covers the principles of traffic data
collection regarding data manipulation, Site-specific data, and codes for data availability and Site
location. The traffic data collection plan is presented in Section 3. Section 4 presents LTPP's
ingtructions for the selection, location, ingtalation and calibration of traffic data collection equipment.
Section 5 details the submittal formats for traffic monitoring data. Section 6 presents the forms and
indructions for submitting monitored traffic data. Appendix A discusses the submittal of historicdl traffic
data

1.1 FLow OF TRAFFIC DATAWITHIN THE L TPP PROCESS

In the LTPP program, state and provincid highway agencies are tasked with collecting and submitting
al requested treffic data. Their responsibilities include the selection of the data collection equipment
(including both automatic vehicle dassification and weigh-in-motion eguipment), and the placemernt,
cdibration, and operation of that equipment. The Agency is dso respongble for the initid quaity control
effort regarding the collected data. (The highway agency should examine the datato make sure the
equipment worked as intended.) The highway agency is aso responsible for formatting the data as
defined in later sections of this report, and then tranamitting that data to the appropriate Regiona LTPP
office.

Oncethe data are received at the Regiona LTPP office, the required back up copies are created, and
the data are then entered into the regiond traffic database. At this point theinitiad LTPP quality control

1 DataCollection Guide for Long-Term Pavement Performance Studies, Operational Guide Number SHRP-LTPP-

0OG-001, Strategic Highway research Program (SHRP), Washington, D.C. January 1990. (Revised October 1993,
Federal Highway Administration, LTPP Division.)
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processis performed. The end product of this processis awritten report that is sent by the Regiond
Office to the Agency describing potentia problems in the submitted data. The report conssts of a
memo, theligt of irregular data (the flag list), the QC results and any other materid that would assist the
agency in reviewing the processed data submission. In addition, the questionable data records are
identified to prevent their possible use in LTPP estimations and aggregations.

The highway agency is responsible for responding to this written report. Based on the Agency’s
responses, the Regiona Office reviews the flagged data records. The flags are ether left in place,
(quedtionable data are removed from further processing because they are in fact bad data points), or
the flags are removed (the Agency indicates that the data are correct measures of the traffic
experienced at that location.)

Once the traffic data have passed through the QC process, the Regiond Office is reponsible for the
remainder of the traffic data processng. This includes the aggregation of the datainto daily estimates of
traffic volume and load (by dlass of vehicle), and the creation of two forms of annud loading table (a
loading table by vehicle class and atable for dl classes combined.) All data submitted to the Regiona
Offices are stored in the LTPP Central Traffic Database (CTDB). In addition, the annua axle load
table for dl classes combined and the summary volume data are uploaded from the CTDB to the LTPP
Information Management System (IMS.)

1.2 TRAFFIC DATA AVAILABLE TO RESEARCHERS

Researchers can access LTPP traffic data contained in both the CTDB and the IMS. In generd, the
CTDB contains dl traffic data submitted by the agencies, including al levels of aggregation crested as
part of the annud load estimation process. The IMS contains the annua |oad tables, and specific
computed parameter tables for specific experimental sections. A more complete explanation of the data
available to researchers through the IMS and the best methods for obtaining that data can be found in
the L TPP Researcher’ s Guide?. Access to the disaggregated and more voluminous datain the CTDB
can be obtained by contacting the FHWA LTPP staff or the Customer Support Services Center of
LTPP at Itppinfo@fhwadot.gov.

It isimportant to recognize thet al traffic estimatesin the CTDB and the IMS are not equivadent. In
particular, there is a Sgnificant difference in the rdiability of loading estimates made from data collected
at the ste of an LTPP test section, and estimates made based on data collected € sewhere in the state
or province. To help researchers differentiate between loading estimates made from these different
sources, two separate steps have been taken. Thefirgt differentiates between estimates made prior to
the start of LTPP monitoring (Historical Data) when little Ste specific datais available and those made
after the gart of those monitoring efforts (Monitoring Data). The second separates the monitoring
period estimates into those years when data was actually collected versus those years when estimates
made by extragpolating from previoudy collected L TPP data.

3 SAIC, "Researcher's Guide to the Long-Term Pavement Performance Traffic Data', DRAFT, Federa

Highway Administration, Pavement Performance Division, LTPP Team, June 1997.
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1.2.1 Historical Traffic Data

For LTPP purposes, hitoricdl traffic data are defined to cover the period from the dates the pavement
sections wereinitialy opened to traffic (or from the date of the most recent overlay or rehailitation
project) until traffic monitoring activities began. The historical datainclude both estimates and actud
measurements of traffic volumes, vehicle dlassfication, and axle loadings. To submit historical data, nine
data sheets are submitted for each Ste to the Regiond office. Historical traffic data reporting guiddines
can befound in Appendix A.

1.2.2 Traffic Monitoring Data

Data collection for traffic monitoring purposes for SHRP began in 1990. Only traffic data collected
after 1989 are consdered “traffic monitoring data’ for LTPP purposes. Traffic monitoring data are Ste-
specific and are intended to include actual measures of traffic over each 152 meter (500 foot) long
LTPP test section. They are intended to be collected from equipment placed immediately up- or down-
gream from the LTPP ste. The formats and ingtructions for submitting these site-specific measurements
of vehicle volume, vehicle classfication, and truck axle weight data are provided in thisguide. The
magority of this report describes the collection and reporting of the traffic monitoring data

1.3 LTPP TERMS

The following terms are commonly used with the LTPP program. Understanding their meaning within
the LTPP processis important for individuals working with LTPP traffic data

Additional Traffic Loading Information - All data regarding traffic loading that is submitted by
Agencies but is not recorded within the Submitted Traffic Loading Records (see below) is
maintained in the Regiond Offices as part of the Centrd Traffic Database. These miscdlaneous
pieces of information include transmittal correspondence and “metadata’ that effect how traffic
loading records should be used and interpreted and were origindly referred to as Sheet 5 data.

Annual Loads By Vehicle Class Records - Thisis the second highest level of data aggregation
in the Centrd Traffic Database (CTDB). Formerly caled Leve 2 it contains an estimated, annud,
axleload digtribution table by vehicle dlassfication (i.e., one axle load distribution table for each
class of vehiclesweighed by Agencies) for each year and ste for which traffic monitoring data are
collected.

Annual Load/Count Summary Records - The highest level of data aggregation in the Centrd
Traffic Database (CTDB). A record exists in the CTDB for each LTPP test Site for each year
during which monitoring data was submitted to the LTPP Regiond Offices. These records contain
the total estimated number of axle loads by axle type and load range for the test lane. Also
contained on these records are the totd estimated vehicle volume, by classfication of vehicle. These
were previoudy referred to as Level 1 records.
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Computed Quantities- A number of measures stored in the IMS for use as independent variables
in the evauation of pavement performance are not directly measured, nor are they smple
aggregations of measured quantities. Instead these variables are the result of analytica procedures
that transform one or more other measurements into a new “ computed quantity.” For example the
cregtion of ESAL s reflects a computed quantity.

CTDB - Centrd Traffic Database. The database system maintained by LTPP in order to store all
submitted traffic records for the LTPP experiment. Summaries of the CTDB are uploaded to the
IMS. The CTDB contains data & a variety of different levels of aggregation. These different levels
of aggregation, ranging from individua vehicle weight records to annua summearies of axle load
digtributions. The term RTDB (Regiond Traffic Database) is occasondly used to identify the
portion of the CTDB located a each regiond office.

Daily Summary Traffic Records - A middle level of data aggregation within the CTDB. This
group of records, formerly caled Leve 3, contains three types of records. It contains daily total
volumes by class of vehicle, daily total volumes for each class, and adaily total axle load
digtribution table for each vehicle class. Data are present a thisleved of the CTDB whenever a
complete day of data of the relevant type has been submitted by an Agency. No dataare
interpolated at thisleve of the database.

Historical Traffic Data - Independent traffic loading estimates that are the “best possible”’
estimate of annua loads on atest section that took place prior to the Sart of LTPP traffic
monitoring. These loading estimates are based on whatever data were available to the Agency.

| M S - The LTPP Information Management System. The primary L TPP database. It contains both
traffic and non-treffic variables.

Level 1 - Inthe CTDB, this set of recordsincludes annud summary load information. It has been
renamed “Annua Load/Count Summary Records” It includes both totd vehiclesin the LTPP test
lane, and the axle load digtributions estimated to occur in the test lane during a given year. The axle
load digtributions are by weight range and axle type (i.e., Sngle, tandem, tridem, and quad). This
information is aso transferred to, and stored in, the IMS.

Level 2 - Inthe CTDB, this sat of records provides annua axle load distributions by vehicle type.
Thisleve of the CTDB has been renamed “Annua Loads By Vehicle Class” Itissmilar in
structure to the Leve 1 record, except that a set of axle load digtributions is presented for each of
the 10 FHWA truck types. (FHWA vehicle classes 4 through 13.)

Level 3 - Inthe CTDB, this st of records (now cdled Dally Summary Traffic Records) contains
daily summaries of loading information. Level 3 conssts of three different types of records, daily
volume totds, dally volume totds by vehicle dass, and daly axle load digtributions by vehicle class
if the rlevant type of raw data was submitted by the region.
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Level 4 - Inthe CTDB, this st of records (now caled “ Submitted Traffic Loading Records’)
containsthe “raw” data submitted by the Agencies, but stored in acommon format. There are three
different types of records a thisleve of aggregation; individua vehicle weight records, hourly
volume records, and hourly volume records by vehicle classfication.

Level 5 - Inthe CTDB, this set of recordsincludes dl traffic information submitted by an Agency,
but that is not incorporated in Level 4 of the CTDB. Thisincludes dl dataincorporated on the
transmittal sheets and transmittal |etters sent by Agenciesto their respective RCOCs. This portion
of the CTDB isnow cdled “ Additiond Traffic Loading Information.”

Location - A generd reference to aplace on aroadway. Thisterm is often used in place of
“section” or “gte.”

L TPP Region - A group of states for which an LTPP contractor charged with data collection is
responsible. Data collection activities include agency coordination for field work done by the LTPP
contractor and processing of data collected by individua highway agencies. There are four LTPP
Regions, North Atlantic, North Centra, Southern and Western.

Monitored Traffic Data - Independent variables of traffic loading that are the direct result of field
measurements performed in accordance with LTPP data collection ingtructions. Monitored traffic
dataincludes aggregations of these fidld measurements. The aggregation procedures include steps
that account for missing data

Project - A group of SPS test sections located contiguously on aroadway. (Many SPS projects
are designed with severd different pavement structures. In generd, these test sections are placed
sequentidly on the roadway, separated by short buffer zones to ensure that distress caused in one
test section does not effect the following test section.)

RCOC - Regiona Contractor’ s Office Coordinator. The principd investigator in the Regiond
office respongble for direct state contact and liaison on data collection for LTPP.

Regional Office - A contractor working directly for the LTPP program to collect data, review it
and load the information into the IMS. Pavement performance monitoring data are collected by
personnd form the regiond offices. Regiond office processng of traffic data begins after itsfield
collection and submission by an SHA.

Section - See Test Section

SHA - State and Provincia Highway Agency. Those (non-federd) agencies in the United States
and Canadathat are participating in the LTPP experiment by supplying roadway test sections for
either the GPS or SPS experiments.

Sheet - A form used to submit data. There are currently 16 sheets used to tranamit data related to
traffic from the SHAs to the Regiond Offices.
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Sheet 10 Data - Annual ESAL egtimates provided by a highway agency for yearsin the
monitoring period in which no weight data was collected. Also included is an annud truck volume
which may or may not be based on classification data obtained during the year for which an ESAL
edimate is being provided.

SHRP - The Strategic Highway Research Program. The precursor to LTPP.
SHRPID - TheID code used by LTPP to reference a specific test section within a Sate.

Site - A term used as agenerd location reference. It often is used to mean “atest section.”
However, for SPS experiments with more than one test section, the term “site” usudly refersto all
test sections within that project.

Submitted Traffic L oading Records - Thisisthe lowest level of data aggregetion in the CTDB.
The CTDB contains three types of record & this leve of the database; hourly traffic volume
records, hourly traffic volume records by vehicle classfication, and individua vehicle weight
records. All traffic data submitted by Agencies are retained by the LTPP inthislevd of the CTDB,
formerly cdled Leve 4. When Agencies submit datain S.I. units both the origina data set and the
datain U.S. customary units (and associated format) is stored in the database.

Test Section - Refersto the 152-meter (500-foot) long piece of pavement that is physically being
monitored for deterioration as part of the LTPP project. For SPS experiments, where multiple test
sections are placed in series (one following another), each separate experimenta pavement is
considered atest section, and there can be as many as 20 “sections’ within a given project (see
“Project”). In most cases for these SPS experiments, traffic datais collected in one location and
that loading rate is assumed to apply to al test sections within that SPS project.

Traffic Site - The specific location at which traffic load detaiis being collected. Thismay or may
not correspond directly to an LTPP test section. Idedlly, it islocated either immediately up- or
down-stream of the LTPP test section. For most SPS experiments, data from one traffic Siteis
gpplicable to more than one test section.

1.4 INFORMATION SOURCESON TRAFFIC DATA COLLECTION

Additiona background information on the traffic data collection process for LTPP pavement
performance test sections can be obtained through the documents listed below. Each of these reports
can be obtained from the Customer Support Services Center of LTPP (Itppinfo@fhwa.dot.gov).

SAIC, "Researcher's Guide to the Long-Term Pavement Performance Traffic Datd', DRAFT,
Federd Highway Adminigtration, Pavement Performance Divison, LTPP Team, June 1997.

Hallenbeck, Mark, “An Overview of Traffic Data Requirements and Options for the Genera
Pavement Studies Test Sections,” Strategic Highway Research Program, April 1990.
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Hallenbeck, Mark, “ Procedures for Manipulating SHRP LTPP Traffic Data,” Strategic Highway
Research Program, April 1990.

Hallenbeck, Mark, “ SHRP LTPP Traffic Database Design,” Strategic Highway Research Program,
April 1990.

Hdlenbeck, Mark, “ SHRP Nationa Traffic Database, Description of the Required Computer
System,” Strategic Highway Research Program, August 1990.

“Traffic Data Summary Statistics in the SHRP CTDB,” TRDF Technicad Memorandum EC-43,
May 1990.

Hallenbeck, Mark, “Directive TDP-10: Revised Traffic Monitoring Protocol For LTPP Test Sites,”
April 30, 1998.

Corndl-Martinez, Cindy, “Directive TDP-15: Basic Steps for Processing Monitored Traffic Data,”
November 30, 1998.



Traffic Data Collection Guide revised March 12, 2001

This page intentionaly left blank.



Traffic Data Collection Guide revised March 12, 2001

2. PRINCIPLESOF TRAFFIC DATA COLLECTION

SHRP adopted a set of principlesthat govern traffic data collection, electronic processing, and
summarization for the LTPP Information Management System (IMS). These principles are presented
here as a reference to people who are participating in any aspect of LTPP research involving traffic
data. They remain in force as part of the ongoing L TPP experiment.

2.1 WHAT TRAFFIC DATA LTPP WANTSAND WHY

To esimate traffic loading LTPP (based on initial recommendations by the SHRP Expert Task Group
on Traffic Data Callection) requires the collection of vehicle volumes by classfication and axle weights
for vehicles. The specifics of the LTPP traffic data requirements are discussed later in this chapter. In
generd terms, the LTPP gpproach isto use vehicle volume by classfication deta to determine the
number of heavy and light vehicles usng aroadway, as well as the variability in those volumes during
different time periods (time-of-day, day-of-week, and time-of-year.) Individud vehicle weight datais
summarized to determine the distribution of axle weights by class of vehicle. When combined, these
data sets provide al of the necessary information to estimate vehicle loads at LTPP test Sites.

2.2 TRUTH IN DATA

A guiding principle of the traffic data collection program is the AASHTO adopted concept of “truth-in-
data” That is, acomplete audit trail of al data collected and submitted to the LTPP program will be
maintained. Consequently, traffic data collected will never be destroyed, discarded, or changed. In
some agencies, these types of changes are referred to as"smoothing” the data. L TPP does not want
any traffic data to be dtered, revised, or smoothed. L TPP wants the actud traffic data collected in the
field. If editing demondirates that machine errors or failures have occurred, (and subsequently, that
invalid data have been removed from the submittdl), that fact should be noted when the data are
transmitted to the Regiond office. No changes should be made a any time to the data, other than the
remova of invalid data. However, if known cdlibration errors occur (that is, if the deta collected are
biased by a known amount), this information should be submitted aong with the monitoring data, and
this information will be incorporated when annua load estimates are computed in the IMS.

The Regiond office is required to summarize and aggregate traffic monitoring datato determine the
estimated number of equivalent 18,000-pound single axle loads (ESALS) per year in the test lane and
other summary gatistics. The manipulation of traffic dataiis accomplished on the basis of areport
prepared by Mark Hallenbeck, and upon operational manuals devel oped by SHRP. The procedures
used for thistask can be found in the L TPP document, * Procedures for Manipulating SHRP LTPP
Traffic Data,” by Mark Halenbeck, April 1990, as refined to conform to the AASHTO Guidelines for
Traffic Data Programs
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2.3 SITE-SPECIFIC DATA

LTPP requires that traffic data be collected at or near the LTPP test section, in the same direction of
travel. Wherever possible, historical data should also be derived from volume counts or classification
and weight studies conducted at or near the test section.

Although an exact definition of "near the test section” cannot be written, the intent is to measure the
same traffic (the exact same vehicles) that cross over the test section. "Near” could be severa mileson
an interstate highway with widely spaced interchangesin remote areas of a state or province. On the
other hand, it may be less than 1,000 feet on an arterid highway in a highly populated urban area. Each
date or province must make a judgment for each test section. The sdection of a count location for a
particular test section is reviewed by LTPP as part of the Traffic Data Collection Plan submitted by
each state or province for each LTPP test Site.

Datafrom parald roadways or from roadways with smilar volumes and Smilar functiona classfication
is useful to the highway agency for estimating the AADT and ESALS per year for historica purposes,
but such data do not meet the traffic data requirements during the monitoring phase of LTPP.

2.4 DATA AVAILABILITY CODE AND SITE LOCATION CODES

SHRP developed a Data Availability Code to be assigned to traffic summary statistics derived from
each test section. The codeis dtill used by LTPP, and isinitidly assgned by the Regiond office on an
annua basis to denote the completeness of data supporting the summary satistics for that Ste for the
year. Thismeasure is descriptive of the type of data collection equipment in place at each Site, the
amount of data expected (measured in days), and the type of data collected (WIM/AVC/ATR). Recent
LTPP research alows the development of a crude estimate of the rdiability (e.g., bias and confidence
interval) of annual ESAL estimates included in the IMS database. The rdigbility estimate is based on
the amount of classfication and weight data that pass the LTPP Quality Control procedures for agiven
year.

The Data Availability Code defines the level of data collected on the basis of these specific factors:

C Thetype of weighing, classfication, or counting equipment used to collect the data, and the
type of WIM sensor used.

C Thefreguency of data acquigtion.
C  Thenumber and duration of portable WIM measurements
C Theavallability of seasond datafor weight and classification data.

C  Whether both weekday and weekend weight studies are made.

10
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The Data Availahility Code has three digits. The first two digits describe the location of the automatic
vehicle classfication (AVC) equipment and the weigh-in-motion (WIM) equipment used to collect the
datafor that Ste. These digits are determined from the relative location of the traffic data collection
device and the LTPP test section. If the traffic data equipment isinstalled at or near the test section so
that no change in traffic occurs between the traffic data collection point (measured by lane) and the
LTPP test section, the data collection is consdered * Site Specific' and givenavaueof ‘S, If the
traffic data collection equipment is on the same highway but some distance upstream or downstream of
the test Ste such that some minor change in truck volumes may occur between the traffic deta collection
point and the LTPP test section, the codeisset to ‘R’ for ‘Site Related.” Finally, if the traffic data
collection equipment islocated at a point where it is not measuring the same traffic stream (i.e, itisat a
non-related site), the codeis set to ‘O for Other. Because of the code Ietters, this Ste location code is
adso known asthe S, R, O code. The third digit of the code describes the type of equipment being used
and whether that equipment is permanently installed and operated.

As dated earlier, the Regiona office is responsible for entering these codes into the traffic database for
each dte. The Data Availability Codeiswritten in this order (see Table 1 for the list of Data Availability
Codes):

S R, O Codefor AVC

S, R, O Code for WIM

Data Availability Code
For example, if a permanent, continuoudy operating AV C device islocated at the Ste, but the portable
WIM deviceis set up a alocation downstream of the GPS test |ocation, the code would be S-R-7 and
would be defined as follows:

S-  SteSpecificAVC

R - Site Related WIM

7- Continuous operating, permanent AV C with portable WIM for al seasons and
weekday/weekend time periods

11
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Table 1. Data Availability Index Codes
0to 9 Code (Amount of Data Collected)

9 Continuous WIM meeting the ASTM standard.

3 Continuous WIM that does not meet the ASTM standard (or hasn't been tested
againg the ASTM standard).

7 Permanent classfier operating continuoudy, with portable WIM for al seasons
and weekday/weekend time periods.

6 Continuous vehicle classfication with some seasonad WIM.

5 Continuous vehicle classfication with limited WIM.

4 Continuous AV C with no WIM data

3 Continuous ATR volume gtation, with limited vehicle dassfication and truck
weight data, and a measurement of truck seasonality.

2 Vehicle classfication and WIM data with some measure of seasondlity.

1 Limited data (only short duration counts) for either vehicle classfication or truck
welights.

0 Data collected on a different roadway that the LTPP dte, including system level

estimates.

SR/O Code (L ocation of Class and Weight)

Site specific data collection (data collected immediately up- or down-stream

S from the LTPP ste).

R Site related data collection (data collected on the same road asthe LTPP test
section, but separated from the test Ste by some traffic generator).

0 Other (data collected on another highway, or a alocation which does not

experience the same traffic stream asthe LTPP test section.)
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3. REVISED TRAFFIC DATA COLLECTION PLAN

The revised traffic monitoring proposa for LTPP test Stes contained in this Section was origindly
published as L TPP Program Directive TDP-10. The intent of the revised plan isto improve the overal
quality of the LTPP traffic loading estimates by shifting emphasis from collecting many days of datato
collecting higher quality data. The new data collection plan prescribes the collection of large amounts of
traffic data only at those Stes at which other detailed data (on pavement deterioration, environmental
issues, materids, etc.) needed for model development and vaidation have been collected. Larger
amounts (more days) of traffic data are needed at these Sites in order to provide a higher leve of
accuracy and precision in the available traffic load estimates. At other LTPP test Sites, less accuracy
and detail are required from traffic load estimates, and therefore, the number of days of traffic data
requested is Sgnificantly smaller than thet requested by the origind traffic monitoring plan.

3.1 BACKGROUND

Anaysis of the traffic load deta that have aready been submitted to LTPP has alowed LTPP to better
understand the effects of different sampling plans on the accuracy of annud load datistics. The
recommended plan resulted from that analyss and is intended to provide LTPP with the best possble
andytica results from the least costly data collection effort. The analysis results show that reasonably
accurate estimates of annual |oadings can be computed from fairly small samples of data (see Table 2),
given two provisons.

C Thedaaaccurately measure the traffic using the roadway at the time of the data collection
effort (that is, accurate results can be obtained if the equipment iswell cdibrated and operating
properly) and

C Theroad in question does not experience unusudly high levels of traffic or loading variation.

Because of these findings, the new traffic data collection plan differs from theinitid LTPP plan in that it
requires considerably fewer days of monitored traffic data from most sites, but places more emphasis
on the quality of those data. Particular emphasisis placed on the cdibration of the equipment, including
manual review of equipment performance at the data collection site. Section 4 of this document
provides more specific guidance on the ingdlation, cdibration, and use of autometic vehicle
classfication and weigh-in-motion equipment.

The data collection plans described below are to be followed at each LTPP ste until those Sites stop
being monitored as part of the LTPP tests or until permanent data collection equipment & the site fails.
If the equipment instaled &t the Site fails, discussons with the appropriate L TPP representative will be
necessary to determine whether, for that particular Site, the cost of repairing or re-ingaling traffic data
collection equipment is warranted. This decison will vary from Ste to Site, depending on the importance
of agteto the overdl LTPP experiment, the
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availability of other experimentd data at that Ste, and the cost of replacing the equipment, including any
needed pavement rehabilitation.

Table 2. Summary of Expected Errors for Sdected Sampling Plans

Sampling Plan Expected Bias | Expected 95 Percent
Classification to the Annua Error Confidence
WIM Edimate (percent) Interval
1 weekday 1 weekday +20 45 200
1 weekend day 1 weekend day -50 55 50
2 weekdays 2 weekdays 20 45 100
1 week 1 week 0 30 50
1 week during each of 4 | 1 week during each of 4 0 30 50
Seasons Seasons
1 weekday and 1 1 weekday and 1
weekend day per weekend day per 0 35 80
season for 4 seasons season for 4 seasons
Continuous 1 weekday 0 30 50
Continuous 2 weekdays 0 25 50
, 1 weekday and 1
Continuous weekend day 0 25 50
Continuous 1 week 0 25 40
Continuous 1 weekday during eech 0 12 30
of 4 seasons
Continuous 2 weekdays during each 0 10 o5
of 4 seasons
Continuous 1 week during each of 4 0 8 20
Seasons

All values expressed as a percentage of annual load.
Source: Results of the Empirical Analysis of Alternative Data Collection Sampling Plans For Estimating Annual
Vehicle Loads at LTPP Test Sites, July 1997

3.2 REVISED DATA COLLECTION PLAN
Table 3 shows the current data collection plan. Participating agencies have some flexibility in modifying

these data collection plans at individud dtesif they can show that the data collection plan they propose
for agiven Ste meetsthe desired leve of accuracy. Thisflexibility isintended to dlow agenciesto tailor
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the data collection plan to their own equipment and staffing resources/limitations. At the sametime, the
plan should maintain the accuracy and precision of the database and dlow agencies with Stesthat have
proven to have stable, repestable, traffic patterns to reduce their data collection efforts because of the
effect that repeatability has on the accuracy of annud load estimation.

At the vast mgority of Sites, these data collection plans should be viewed as the minimum data
collection effort required to meet the sated levels of precision. Participating agencies may wish to
collect more traffic information than is required under this plan, both because they areinterested in
obtaining more accurate traffic loading estimates at those stes for their own research and anayss and
because in some cases more extensive data collection efforts may cost the same as the required LTPP
effort. Participating agencies are encouraged to collect more than the minimum requested data,
particularly where permanent data collection equipment have aready been ingtdled or where equipment
will be ingtdled as part of the agency’ s own traffic data collection program.

Table 3. Summary of Recommended Minimum Data Collection Plans

Required Data Accuracy and Recommended Data Apply Plan To These Sites
Precision Collection Plan
Measured loads
Continuous WIM SPS-1, SPS-2

(not sampl e based estimates)

+25 percent Continuous Vehicle SPS5, SPS-6, SPS-8, SPS-9
Classification Data
95 percent confidence the load Most GPS experiments (1, 2, 3, 4, 5,
estimateis +50 percent 2 Daysof WIM / year 6B, 6C, 6S, 7B, 7C, 7F, 7R, 7Sand 9)
+45 percent .
1 Week of Vehicle Class/ SPS3 4,7
2years

with 95 percent confidence the

load estimate is within +200 1Day of WIM / 2 years GPS6A, 7A
percent

In some cases (Where traffic is particularly variable®), agencies are requested to collect additional days
of traffic data to meet the required data collection accuracy. Additiond traffic data will improve the
loading estimates computed for a site and thus will improve the qudity of research performed with the
L TPP database.

Participating agencies are dso encouraged to instal and operate permanent equipment and sensors at
LTPP test Sites, even when such equipment is not specificaly required by the L TPP data collection
plans. Tests have shown that permanently installed WIM equipment often operates more religbly than

2 Theterm “variable” isnot strictly defined. In general, any changein heavy truck volume or of total loading per day
of greater than 25 percent can be considered significant, and worthy of monitoring.
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portable equipment, even when not operated continuoudy (particularly for WIM sensors, where flush
mounting of the sensors can only be accomplished in “permanent” inddlations). Permanently ingtaled
equipment aso dlows participating agencies to more easly observe traffic variations over time and, if
necessary, to collect additional data at modest expense to account for that variation in both the LTPP
loading estimates and the agency’ s own data collection and reporting system.

3.3 LTPP TEST SITE CLASSIFICATION
Asshown in Table 3, the LTPP test Stes are grouped into four monitoring categories. These categories
correlate with the amount of data being collected (in al LTPP categories) and the types of analyses that
will be performed. The new monitoring categories of for LTPP test Stes are:

S1-SPS-1and-2,

S2 - SPS-5, -6, and -8,

G-GPS$1, -2, -3, -4, -5, -6B, -6C, -6D, -6S, -7B, -7C,- 7D, -7F, -7R, -7S, and -9,
SPS-9

C - Close-Out sections, including SPS-3, -4,- 7, and GPS-6A and -7A.

Traffic data collection resources will be most heavily focused on SPS stes that will provide the basic
inputs for the development of mechanistic models for pavement design and rehabilitation. LTPP tests
that are ending and/or test sections that are being removed from further pavement performance data
collection (for example, that are being recongtructed in amanner that does not fit within one of the
LTPP experiments) will not require continued traffic monitoring. However, dl vadid data previoudy
collected will remain available through the LTPP IMS.

3.3.1 Sl Stes (SPS-1 and -2)

For SPS-1 and 2 Sites, a continuoudy operating WIM deviceisrequired. Thislevel of data collection is
needed for two reasons. (1) to provide the accurate traffic |oading measurements required to develop
mechanistic and mechanistic/empirica design models and (2) to provide the base data necessary to
understand the intricacies of the interactions among pavement, traffic load, and environment.

In addition to continuous WIM data collection, the participating agency should perform on-dte scae
cdibration checks at least twice each year. (See Section 4 for the LTPP protocol for calibrating traffic
data collection equipment in the absence of adocumented, routinely used agency protocol to caibrate
and check automated traffic data collection equipment). The agency should aso monitor the output of
the WIM equipment to determine whether additional cdibration is needed. If the scalefails or
experiences cdibration drift, the agency should plan to repair the equipment within two months, with
shorter repair times whenever possible. WIM data should not be submitted to L TPP for times during
which the scaleis not cdibrated.
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The WIM equipment should be kept in operation as long as physicd conditions dlow. As the physica
condition of the roadway begins to cause problems with scale operation, participating agencies should
discuss with their RCOC the need for continued operation of that Site and the maintenance and repair
activities necessary to keep that scale operationd. Decisions about the replacement of the WIM
equipment and any required pavement rehabilitation will be made by LTPP and the participating agency
on the basis of the status of the SPS experiment, the status of other test data for that SPS site, and the
cost of the required repair/replacement effort.

3.3.2 X Stes (PS5, -6)

For SPS-5 and -6 dtes the minimum recommended deta collection effort is two days of vehicle weight
data per year plus the data from a continuoudy operating autométic vehicle classfier. At least twice a
year, the operation of the AV C should be vdidated and any necessary adjustments made to ensure the
accuracy of the classification counts. The WIM data collection device should aso be cdibrated
immediately before its use. (See Section 4 for the LTPP protocol for calibrating traffic data collection
equipment.)

Thus, for these stes, the minimum recommended data collection effort is two days of vehicle weight
data per year plus the data from a continuoudy operating automatic vehicle classfier (AVC). This data
collection plan yields an expected error in the estimate of annua load of roughly 25 percent®, with 95
percent confidence that the annua load estimate is within £50 percent.

At least twice ayear, the operation of the AV C should be validated and any necessary adjustments
made to ensure the accuracy of the classification counts. Cdibration of the WIM data collection device
should aso occur immediately before its use. These cdibrations should be performed using documented
and routinely used agency procedures or the methods discussed in Section 4 of this document.

Aswith the earlier data collection requirements, additional WIM data collection is required if data
collection experience shows that truck loading patterns are not consstent throughout the year and/or
that there is seasona or day-of-week variation in truck weights. However, the agency may use data
from elsewhere in the state or province in addition to L TPP collected data to make these
determinations. If high weekday/weekend or seasona variations exig, the agency should collect
additional WIM data at that Site to determine the size of these differences.

The review of available LTPP load data showed that a amgority of Stesthese conditions are not a
problem. However, for the 20 percent of sites where significant variations in the traffic stream occur, a
smdl increase in traffic data collection can significantly improve the accuracy of annud and seasond
loading estimates.

Since these Stes are sgnificant for improving rehabilitation designs, continuous WIM is highly desirable
when funding is available. When continuous WIM isingdled, the guiddines that gpply to SPS-1 and -2

4 This statistic is based on ESALS.
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stes should apply to these projects as well. SPS-5 and -6 sites are nearing the end of their useful lives.
If continuous WIM has been ingdled and it is determined that the pavement will be rehabilitated within
2 years of WIM equipment fallure, consideration should be given to monitoring with continuous AVC
and sampled WIM as discussed in section 3.3.4.

3.3.3 R Stes (SPS-8)

For SPS-8 stes the minimum recommended data collection effort is two days of vehicle weight data
per year plus the data from a continuoudy operating automatic vehicle classfier. At least twice ayear,
the operation of the AV C should be vaidated and any necessary adjustments made to ensure the
accuracy of the classification counts. The WIM data collection device should aso be cdibrated
immediately before its use. (See Section 4 for the LTPP protocol for calibrating traffic data collection
equipment.)

Thus, for these Stes, the minimum recommended data collection effort is two days of vehicle weight
data per year plus the data from a continuoudy operating automatic vehicle classfier (AVC). This data
collection plan yields an expected error in the estimate of annua load of roughly 25 percent®, with 95
percent confidence that the annua load estimate is within £50 percent.

At least twice a year, the operation of the AV C should be vdidated and any necessary adjustments
made to ensure the accuracy of the classfication counts. Cdlibration of the WIM data collection device
should aso occur immediately before its use. These cdibrations should be performed using documented
and routindly used agency procedures or the methods discussed in Section 4 of this document.

Aswith the earlier data collection requirements, additiona WIM data collection is required if data
collection experience shows that truck |oading patterns are not consistent throughout the year and/or
that there is seasona or day-of-week variation in truck weights. However, it is expected that snce
these projects were located in areas with minima truck traffic that the variation of concern will be truck
volume rather than truck weight.

If either seasonal or weekday/weekend differences exigt, the participating agency should commit to
collecting data during the periods that are anticipated to be different in addition to the required 48-hour
sample (e.g., collecting one weekend of weight data, or two days worth of data during a different
season). Findly, if Sgnificant changes are measured from one year to the next, the agency is requested
to collect a second 48-hour sample of WIM data (at least 3 months separated from the first sample) to
help determine the cause of that change.

In the event that a date can certify thet thereis essentidly no loading on the section, the monitoring
requirement may be reduced to samples of both class and weight. Information supporting the
certification could include previoudy collected monitoring data, location or truck restrictions on the
fadlity .

5 This statistic is based on ESALSs.
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3.3.4 G Stes (SPS-9 and GPS except -6A and -7A)

For most GPS experiments (1, 2, 3, 4, 5, 6B, 6C, 6D, 6S, 7B, 7C, 7D, 7F, 7R, 7S, 9) and SPS-9
gtes, the minimum recommended data collection effort is two days of vehicle weight data per year plus
the data from a continuoudy operating autometic vehicle classfier. At least twice ayear, the operation
of the AV C should be vaidated and any necessary adjustments made to ensure the accuracy of the
classfication counts. The WIM data collection device should dso be cdibrated immediately before its
use. (See Section 4 for the LTPP protocol for calibrating traffic data collection equipment.)

Thus, for these Stes, the minimum recommended data collection effort is two days of vehicle weight
data per year plus the data from a continuoudy operating automatic vehicle classfier (AVC). This data
collection plan yields an expected error in the estimate of annual load of roughly 25 percent®, with 95
percent confidence that the annua load estimate is within £50 percent.

At least twice ayear, the operation of the AV C should be validated and any necessary adjustments
made to ensure the accuracy of the classification counts. Cdibration of the WIM data collection device
should dso occur immediately before its use. These cdibrations should be performed using documented
and routinely used agency procedures or the methods discussed in Section 4 of this document.

Aswith the earlier data collection requirements, additional WIM data collection is required if data
collection experience shows that truck loading patterns are not consstent throughout the year and/or
that there is seasona or day-of-week variation in truck weights. However, the agency may use data
from elsewhere in the state or province in addition to L TPP collected data to make these
determinations. If high weekday/weekend or seasona variations exig, the agency should collect
additional WIM data at that Ste to determine the size of these differences.

The review of available LTPP load data showed that a amgority of Stesthese conditions are not a
problem. However, for the 20 percent of sites where significant variations in the traffic stream occur, a
smdl increese in traffic data collection can significantly improve the accuracy of annud and seasond
loading estimates.

The primary differencein traffic data collection for this category of LTPP test stes and the SPS-1, -2,
-5 and -6 setsisin the response time to repair permanent data collection equipment at each Site. For
these sites, LTPP has relaxed the two month repair criterion. Instead, the agency should notify the
RCOC that a specific piece of equipment has failed and should work with the RCOC to determine
whether the expected life span of that test pavement, the availability of data for that Ste, and the needs
of the LTPP andyds effort warrant replacement of that equipment; whether aless costly data collection
effort can be subdtituted for that equipment; or whether traffic data collection can be discontinued. This
decison will be made on a case by case bas's, given the needs of LTPP, those of the agency, and the
cost and difficulty of replacing the data collection equipment. If aWIM scaeis replaced by an AVC,

6 This statistic is based on ESALS.
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the LTPP will provide additiond ingtructions (on a case by case basis) regarding whether to collect
additional WIM data at that Site.

Participating agencies should follow these data collection plans until new data collection guiddines are
issued by LTPP or until pavement performance datawill no longer be collected at that test Site.

3.3.5 C Sites (SPS-3. 4, 7 and GPS 6A and 7A)

At these Stes, traffic monitoring is till required. The minimum traffic data requirements for test sections
in this category are traffic estimates for each year of active monitoring status prior to the fina round of
pavement condition measurements. For test sections within this monitoring category that have
continuous traffic monitoring equipment, it is still desired that the equipment continue to be operated up
to the time the find close-out distress survey is performed. At that time, uncollected traffic data shall be
obtained within one month of the close out distress survey. At those Sites where intermittent traffic
sampling measurements are performed and the activity causng the test section to be “closed-out” will
result in destruction of any permanently ingtalled traffic sensors, one last suite of measurements (AVC
and WIM) shdl be performed prior to their destruction. If measurements are being performed with
portable sensors, then one lagt suite of measurements shal be performed within three months of the
close-out distress survey.
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4, TRAFFIC DATA COLLECTION EQUIPMENT

As mentioned previoudy, the new data collection plan emphasizes the qudity of data rether than the
quantity of data. Data accuracy depends on equipment that is well calibrated and properly operated,
regardless of the type of equipment used to collect the data. Hence, the LTPP protocol for calibrating
traffic data collection equipment is designed to improve the quaity of the data collected by the States,
with a reasonable amount of flexibility in how the equipment is cdibrated. Information regarding the
protocol for cdibrating traffic data collection equipment was originaly contained in the LTPP Program
Directive TDP-11. That information forms the badis of this chapter.

This section of the Traffic Guide replaces the LTPP program directive. It provides the reader with
gpecific ingructions regarding the selection, placement, and operation of traffic data collection
equipment. It isintended to provide the reader with the background necessary to assst new State
highway agency engineersin the selection, placement, and operation of traffic data collection equipment
for LTPP purposes.

4.1 EQUIPMENT SELECTION: PERMANENT VERSUS PORTABLE

It isup to the individua highway agency to determine which type of sensor it will usefor any given data
collection effort at each LTPP test Ste. Both permanent and portable sensors have strengths and
weaknesses when used to collect weight and classification data. However, the TRB LTPP Expert Task
Group on Traffic Data Collection and Andysis (LTPP ETG) strongly recommends the use of
permanently mounted sensors whenever possible, even when only short duration counts are being
taken. While compliance with this recommendation requires afairly substantia up-front capital
investment for each LTPP test Site, the LTPP ETG believes that in most cases correctly operating
permanent equipment yields more religble results, particularly for weigh-in-motion deta. Permanent
equipment also reduces the cost of repeated equipment set-up, alows longer data collection efforts,
uses less saff time per data collection session, and reduces the exposure of data collection personnel to
hazardous situations (e.g., the need to provide traffic control during portable sensor placement or the
placement of data collection sensorsin the roadway without traffic control).

Still, there are times when use of portable equipment is more cost effective and reliable than permanent
equipment. Consequently, L TPP accepts data from both types of equipment, but it requires that the
accurate performance of that equipment at each L TPP test site, for each LTPP data collection
session, be assured through the gpplication of cdibration/vaidation plans. These plans ensure the qudity
of data provided to LTPP regardless of the type of equipment being used.

4.2 EQUIPMENT LOCATION
The data collection site should bein the LTPP test lane and located directly upstream or downstream of
the LTPP test section. Where it is not possible to place equipment in such alocation, the participating

agency should work with the RCOC to sdlect the best potential location to ensure that the traffic being
measured can be directly related to the loads the test section is experiencing.
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For best reaults, select alocation that is as smooth and flat as possible, with no ruts or potholes. Ruts
and potholes will cause both axles and road tubes to bounce, which can create erroneous (or missed)
axle hits, suggesting an inaccurate number of axles per vehicle. These errors would prevent an
automatic vehicle classfier (AVC) from correctly categorizing vehicles. Smilarly, WIM accuracy is
adversdy affected by the dynamics of bouncing axles, and the more the axles bounce, the more difficult
it isto provide accurate weights.

If the pavement immediately upstream or downstream of the test section is not suitable for placing traffic
data collection sensors, it is permissible to move the sensors farther away from the test section.
However, the benefits of moving the sensors to a section of pavement that is more conducive to traffic
counting must be balanced againg the possihility thet traffic conditionsin the test lane will change
between the test Ste and aremote location. Sites should be chosen both to minimize these differences
and to permit effective sensor operation. The overdl intent of the data collection effort is to provide the
best possible measurement of traffic crossing the test section. Therefore, participating agencies are
discouraged from moving the data collection Site to alocation that is separated from the test Ste by an
intersection or road junction because such ajunction can significantly change the traffic stream. These
changes may indude differencesin totd traffic volume, vehicle mix, and lane digtribution.

When in doubt, discuss the advantages and disadvantages of potential data collection locations with the
appropriate Regiond office staff.

4.3 EQUIPMENT INSTALLATION INFORMATION

Asthe gate and provincid highway agencies ingdl traffic data collection equipment at each test
location, the details about the equipment type, brand name, and serid number for each unit instaled
must be recorded. These data are recorded on Sheet 14, the LTPP Traffic Data Equipment Installation
Log. A copy of Sheet 14 should be filed with the Regiond office immediately following the completion
of the ingtdlation work. Copies should aso befiled a the Agency offices and kept at the Ste with the
WIM/AV C equipment, preferably in the cabinet housing the control equipment, along with Sheet 15,
which describes the changes that occur &t the site over time.

Instructions to complete Sheet 14 are provided in Chapter 6 dong with the actua form. Information
must be recorded about control units, sensors, loops, software, and the axle spacing agorithm. The
type of equipment should be listed dong with the brand name and unit serid number, if avallable.

The completed forms become part of the auxiliary datafor each LTPP test location. These data are
part of the LTPP Traffic Database. They are retained in hard copy format at the Regiond offices.
Additiond information is attached to Sheet 14 to further describe items such as the vehicle classification
agorithm.

All changesin the equipment at the Ste over time should be recorded on Sheet 15.
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4.4 EQUIPMENT CALIBRATION

Section 3 specifies the accuracy of traffic data required for each classfication of LTPP test Ste, as well
as one recommended data collection plan for meeting those accuracy requirements. Any data collection
plan designed to meet those levels of accuracy requires that data be collected from properly cdibrated
and correctly functioning traffic monitoring equipment. The following describes the procedures that
LTPP recommends for ensuring that traffic data collection equipment used for LTPP traffic monitoring
efforts operate correctly and collect vaid data.

Recommendations are made for the following subject aress:.
C dgepsfor checking equipment cdibration,
C quality control stepsto be taken in thefidd, and
C quality control stepsto be taken in the office.

The LTPP program acknowledges that WIM and AV C are not mature technologies, and consequently,
participating agency and Ste specific conditions may legitimately warrant the use of procedures other
than those presented below. In addition, L TPP recognizes that participating agencies use a variety of
traffic data collection equipment and have different levels of available labor. Consequently, different
participating agencies may prefer to use different methods for checking cdibration and performing
quality assurance checks on their data.

Asareault, while LTPP strongly recommends the use of the following procedures, agencies may
request to subtitute aternative, equivaent procedures. When a participating agency desiresto use an
dterndtive technique, it should discuss the recommended dternative with its Regiond office (its
RCOC). Aslong asthe participating agency can achieve the desired levels of accuracy and data
reliability, the RCOC should dlow use of those aternatives when

C theLTPP procedures are unreasonable, given the specific equipment or Saffing availableto a
participating agency

C dteconditionsat agiven LTPP test section dictate changes to these procedures or

C wherethe participating agency can show that an aternative procedure will yield better, more
accurate traffic monitoring estimates at atest Ste.

Thisflexibility isintended to take advantage of professond experience within the participating agencies
and to further encourage the collection of accurate, reliable traffic data at a cost that is acceptable to the
participating agencies. Agencies are requested to inform their respective RCOCs of the methods they
will use to check the cdibration and operation of the WIM and AV C equipment they use for LTPP
traffic monitoring.
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Additiond information on cdibration techniques can be found in the following references:

ASTM Standard E1318-94, Highway Weigh-in-Motion (WIM) Systems With User Requirements
and Test Method, Annual Book of ASTM Standards.

Davis, Peter and Fraser Sommerville, “Cdibration and Accuracy Testing of Weigh-In-Motion
Systems’, Transportation Research Record 1123, Pavement Management and Weigh-In-
Motion, 1987, pp 122-126.

|zadmehr, Bahman and Clyde Leg, “On-Site Cdibration of Weigh-in-Motion Systems’,
Transportation Research Record 1123, Pavement Management and Weigh-1n-Motion, 1987,
pp 136-144.

McCadl, Bill and Walter Vodrazka J., Sate’ s Successful Practices Weigh-in-Motion
Handbook, by Bill McCall and Wdter Vodrazka Jr., December 15, 1997.

On-Ste Evaluation and Calibration Procedures for Weigh-in-Motion Systems NCHRP
Research Results Digest #214, 1996.

4.4.1 Seps For Checking Equipment Calibration

Automatic Vehicle Classification

WIM and AV C equipment use a series of inputs (usudly including some combination of vehicle
presence, the number of axles, the spacings between axles, and the weight of those axles) to

categorize vehiclesinto vehicle classes. The calibration review process tests to ensure that the
agorithm using these inputs correctly classfies the vehicles. Adjustments are then made to the
agorithm until the output (vehicle volumes by classification) meets the acceptance criteria

Aswith WIM equipment, each new set of automatic classification equipment must be field tested (i.e.,
at least one device from each order, not each device) to ensure that the dgorithm accurately classfies
the date' s vehicles. Thisis both because different devices use different classification agorithms and
because severd cases have been documented in which manufacturers accidentaly shipped equipment
with the wrong classification agorithm to aate.

Cdibration checking involves collecting samples of classfied vehicle counts and comparing them with
independent measurements of those same classified vehicle counts. In most cases, the independent
counts are performed either by hand or by collecting videotape and converting that tape to vehicle
classfication information. However, once cdibrated, a correctly functioning classfication counter can
be used to cdibrate a second type or modd of classfier. In fact, one very useful cdibration test isto
compare the output of AVC and WIM equipment with each other.
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Two basic types of checks need to be performed to test a classfier’ s functioning; areview of the
equipment’ s ability to classify specific types of vehicles, and a comparison of aggregated classification
device output with known control totals. The first of these checks dlows the Sate to test whether the
device correctly handles vehicles that have traditionally caused problems for classifiers. The second test
reveds errorsthat are gpparent only over alonger term data collection effort.

Many autometic vehicle classfication counters have problems correctly differentiating specific vehicle
types because the axle spacing characterigtics of these vehicle types are Smilar. Therefore, the
cdibration effort needs to review how well specific types of vehicles are classified. These vehicles
indude the following:

C recreationd vehicles,
C passenger vehicles (and pick-ups) pulling light trailers, and
C long tractor semi-trailer combinations.

Other vehicle classifications can aso be tested, given a stat€' s experience with autometic vehicle
classfication equipment. These tests are accomplished by placing the counter on aroadway and
observing the results of the classification process for individua vehicles crossing the test sensors. The
location for this test must often be selected carefully to ensure that dl relevant vehicle types are present
S0 that the counter’ s ability to correctly classify those vehicles can be observed.

The second portion of the cdibration test involves comparing aminimum of 24 hours of vehicle
classfication output from the device with records known to correctly measure those same 24 hours.
(These records are normaly collected from a series of manua counts, but they can aso be obtained
through other means,) Two analyses are then performed with the output of the classfier.

The first comparison examines the number of “unclassified” vehicles produced by the device. If this
percentage is greeter than 5 percent of the traffic stream, there isa strong possibility that either the time-
out or length threshold is set ingppropriately. If either of these valuesistoo large, it will dlow multiple
vehiclesto be included in the same vehicle record, often cregting an axle pattern for that “vehicle’ that
fdls outsde of established parameters.

The second analysis compares the individuad volume estimates for different vehicle dassesfor agiven
time period from the test equipment with the known “true’ vaue. The “true’ vaue is the independent
measurement. (Note that the clocks for the two devices must be set precisdy for this comparison to be
vdid.) Sgnificant differencesin these two measurements mean that the classification agorithm
parameters need to be adjusted and the equipment retested.

Results that should be investigated include the following:

C the presence of alarge number of motorcycles (Class 1) when few motorcycles were present.
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C ovely large numbers of Class 8 vehicles.
C dgnificant differencesin other vehicle classes.

A large number of invalid motorcycle counts usudly means that the time-out and/or the vehicle length
thresholds are set too low. This causes the last set of tandem axles on a semi-trailer to be treated asa
separate vehicle. The short spacing between the tandem axles viewed by themselves tend to be
classfied as motorcycles. (Note that this error should aso result in an under-counting of tractor semi-
trailer trucks and an over-counting of single unit trucks.)

An overly large vaue for Class 8 trucks usualy means one of three things:
C dosdy following pairs of cars are being recorded as trucks
C passenger vehicles pulling trallers are being classified as tractors pulling trailers

C theaxle sensorsare routindy missng one of the tandem axles on conventional 5-axle tractor
semi-trailer trucks

Significant differencesin other classes usudly mean that either the axle sensors are not set as described
in the classfication dgorithm'’s parameter file, or that the agorithm itsdlf is not accuratdly tuned to the
axle characteridtics of the state' s vehicle fleet. Remeasuring the sensor spacings and checking the
parameter file will dlow the user to determine whether the problems are due to equipment set up or
whether a different processing agorithm is needed.

Not dl classfication errors are significant. Differencesin Class 2 (cars) and Class 3 (light duty trucks)
counts are not significant for LTPP purposes. (These differences may be important for other Sate
andyses.) To be acceptable to LTPP, the differencesin the manua (or “true’) counts and equipment
counts for vehicle classes 8, 9, and any other heavy truck category that exceeds 20 percent of the total
truck volume at this ste should not exceed 10 percent for any of those truck categories. In addition,
during the cdibration tests, the counter should not list more than 5 percent unclassified vehicles.

Weigh-in-Motion

Each timeaWIM scade will be used to collect data for the L TPP program, its cdibration should be
checked and revised if necessary. In addition, permanent WIM scaes should have their cdibration
settings field validated (and updated as necessary) at least twice per year, and their data should be
monitored on amonthly basis to ensure that the scales remain cdlibrated. This cdibration check must
include both the weight and vehicle classfication data produced by the equipment. In addition, the
participating agency should monitor the performance of the equipment to determine that the equipment
is operating correctly throughout the data collection effort. Data from an improperly functioning WIM
device should not be sent to LTPP.
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The LTPP specifies the use of one of two scale calibration confirmation methods. (Participating
agencies may request the use of aternative methods from their RCOCs to account for unique Ste
conditions)) To be accepted by LTPP, any dternative method must

C bhaveaproven track record (i.e., its use must be backed up by documented evidence that it
works effectively)

C beactivdy employed (i.e, it must be routingly used a non-L TPP WIM stesaswell asLTPP
gtes)

C include site specific characterigtics for each LTPP test dte (for example, before an average
front axle weight can be used as part of a cdibration check, an independent check of the front
axle weights of the subject trucks at that site must be undertaken)

C bepeformed multiple times per year, and always before the start of any short duration data
collection at atest Ste.

Where aweigh station is located upstream or downstream from the WIM dite, the required LTPP
cdibration confirmation technique is as follows:

C Usethe gtatic scale at the weigh station to measure trucks randomly selected from the traffic
stream and then compare the various weights from those trucks with the WIM system
measurements (a minimum of 150 trucks must be matched).

C Whereaweigh gation is not located up- or downstream of atest Site, the following cdibration
confirmation mechaniam isdesred by LTPP:

C Use aminimum of two legaly loaded test trucks, one of which must be a 32 vehicle.
The two vehicles must be either different configurations or at least different suspension
types. The 3S2 vehicle must be loaded to approximately 80,000 pounds GVW and
preferably have an air suspenson system. A minimum of 40 passes must be made (20
for each vehicle—more runs are preferred). All test runs must be made at highway
speeds. (If more loaded test vehicles are used, the number of passes each vehicle
makes can be reduced.) Three- or four-axle single unit dump trucks should not be
used for cdibration checking.

C The participating agency must make sure the trucks' tires have a conventional
highway tread pattern, not an off-road pattern, as the “ knobby” tread can
cause unusual sensor readings from some WIM systems.

WIM scalesthat will be used at LTPP test sites must be capable of estimating static weights
within the tolerances listed in Table 4.
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These vaues can be computed by cdculating the percentage difference in the static and dynamic
weights of the vehicles used for the cdibration check (either test trucks or trucks weighed at a nearby
scae that meets law enforcement standards) and converting that error into percentage form. The
standard deviation of that error can then be used to determine the 95 percent confidence limits.

Note that some WIM systems require separate cdibration factors for different vehicle speed ranges,
different temperatures, and/or different gross vehicle weights. For systems that require multiple
cdibration congtants, the calibration check must be repeated for each cdibration step. The scale will
not be accepted by FHWA-LTPP until it is capable of operating correctly during al times of the year
and under dl environmenta and traffic conditions that can reasonably be expected to occur during data
collection operations. In addition, note that these calibration confirmation steps are minimums, which
must be exceeded whenever a manufacturer’ s calibration ingtructions require additiond effort.

When the system cdibration has been confirmed, the data collected during the time that scale is certain
to be within calibration tolerances will be used to create an “ expected loading pattern” for five-axle
tractor semi-trailer gross vehicle weights (that is, GVWsfor 3S2s) at that Ste. At least 100 trucks are
needed to determine this pattern, which can be caculated with the LTPP QC software.

Changesin this pattern, specificaly, movement in the location of the loaded or unloaded pesksin the
GVW didribution, are a sign that scale calibration may have shifted (See Figure 1). These observed
changes are a preliminary indicator that the cdibration a that Ste may be improper and that the Site
cdibration factor requires confirmation or changing. A scale's caibration must be vaidated (and
potentialy changed) whenever one of the following happens:

C theunloaded pesk in the QC graph of the 382 GVW distribution shifts more than 4,000
pounds

C thelocation of the loaded peak shifts 4,000 pounds or more or

C thelocation of the loaded pesk exceeds the legd weight limit for 3S2 vehicles (unless previous
cdibration review efforts have shown that at this Ste, this result legitimately occurs).
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Table4. WIM System Calibration Tolerances
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SPS-1 and SPS-2 Sites 95 Percent Confidence Limit*
Loaded sngle axles +20 percent

L oaded tandem axles +15 percent

Gross vehicleweights +10 percent

All other Test Sites

Loaded angle axles +30 percent

Loaded tandem axles 20 percent

Gross vehicle weights +15 percent

* Source: ASTM Standard E1318-94.

If thefield review of the current scae cdibration setting shows that the scale is performing correctly
(i.e, the GVW pattern for 3S2 trucks has in fact changed), then this new pattern can dso be used in
conjunction with the origind GVW pattern to describe legitimate truck weight patternsthat exist at the
test Ste. If the participating agency has firm evidence (i.e., data collected immediately after successful
cdibration efforts have been completed) that a measured pattern is expected and is the result of normal
traffic conditions at that Ste (for example, the pattern represents an expected seasond pettern), the
scale does not have to be re-cdibrated, even when that pattern is different than the pattern most

recently observed at that Ste.

The second part of the calibration review process is the examination of the effectiveness of the vehicle
classfication dgorithm used by the WIM equipment. The procedures for this effort are the same as
those described below for examining the operation of automatic vehicle classfication equipment. Each
WIM system’ s classification dgorithm needs to be fidld checked only once. This cdibration review
involves extensve testing of the dgorithm itself. However, the agorithm of each new shipment of WIM
systems must be tested, sSince even minor changes in classfication dgorithms from one modd of a
manufacturer’s WIM scale to another have been known to cause significantly different classfication
results. In addition, it isimportant to test the classification results of the WIM system againgt those
produced by the state’ s automatic vehicle classification equipment to ensure that the results from these

dternative devices are compatible.
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Figure 1 - Calibration Drift Using GVW For 5-Axle Tractor Semi-Trailer Trucks
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Fgure 1. Example of Cdibration Drift

Findly, for each LTPP WIM ingalation, the quality control checks described later in this section must
be completed. These will confirm that the various agorithm parameters and sensor measurements are
et correctly for each equipment ingtdlation. (That is, the AV C agorithm can be cdlibrated once for an
entire Sate/piece of equipment, but the operation of that calibrated agorithm must be confirmed at each
gte through the quality control process described later in this section.)

4.4.2 Quality Control Sepsto be Taken in the Field

Quadlity control checks are smilar to, but should not be confused with, cdibration tests. Both require the
comparison of a set of system outputs with independent measurements of “truth.” Both are intended to
alow auser to st, check, or refine parameters that allow a data collection device to operate correctly.
However, whereas calibration efforts are comprehensive, quality control checks alow the application of
ample rules of thumb to quickly confirm that a data collection device is working as expected. Qudity
control is meant to ensure only that a properly cdibrated piece of equipment isworking asintended in a
given fidd ingdlation. Therefore, the quaity control steps described below should be followed for dl
LTPP traffic data collection.

Provided below are step-by-step instructions that can be used by field personnd to check the
performance of equipment in thefied.
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Automatic Vehicle Classification Equipment and Data

The field qudity control check should be performed at least twice for each portable data collection
effort: once when the counter is set out and once when the counter is picked up. In addition, for

longer “short duration” counts (e.g., aweek or longer), these steps should be undertaken at least
once during the middle of the count.

Using alap-top computer:

Set the recorder to record vehicle by vehicle or in raw mode, and observe the category assigned and
the number of axles on each vehicle.

Check the axle spacing on category 9 vehicles (three-axle tractor pulling atwo-axle semi-trailer). The
drive axles should be grester than 4.1 ft and less than 4.9 ft, and the trailer tandem axl€'s spacing
should be greater than 3.8 ft and less than 4.9 ft unless the trailer tandem is a spread tandem. In this
case, the tandem spacing could be up to gpproximately 8 feet apart (depending on dtate laws). If the
gpacing is consgtently larger or smdler than the above, re-measure the road tube spacing, then check
the road tube spacing setting in the recorder.

Manuadly checking the AV C unit:

If the AV C counter can collect data on an individua truck's characterigtics, perform the following
checks. Observe the passing vehicles and how they are recorded by the AV C unit. Look for the unit’'s
ability to correctly count the number of axles and measure the axle spacing of the vehicle. If the number
of axlesis correct and the axle spacing looks reasonable (e.g., asmdl car’s axle spacing is near 9 fedt;
a 352 sfront axle spacing can vary from 9.9 ft to 13.0 ft, depending on the cab), then the equipment
can be consdered to be functioning correctly.

Record any unusua events and describe how the counter handles them. For example, note if there are
unusud truck configurations, if no motorcycles arein the traffic stream, or if alarge number of light
passenger vehicles pulling trailers are being classfied as heavy trucks.

After 20 to 30 vehicles have been checked and you are certain that the number of axles being recorded
and the axle spacings are accurate, then the device can be considered to be working properly. Reset
the recorder to record vehicles by the 13" categoriesin 1-hour intervals.

Regardless of whether the counter can collect detailed data on specific trucks, perform the following.
Obtain either a 3-hour manual count or record 100 trucks (whichever comes later if you are placing a
device that will operate for more than 72 hours, whichever comesfirst if you are placing a portable

’ Note that some states and provinces use more or fewer than 13 vehicle categories. Thisis acceptable to
LTPP, so long asthe Agency can convert their classification scheme into the FHWA 13-category scheme.
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device being usad for a count of 72 hours or less). In no circumstances count for less than one full hour.
Record vehicde volumesin hourly intervas. It iscritical that your watch is synchronized with the
counter. It isvery important that you sart your manual count on the hour. Starting your count
early or late will produce biasin the comparisons.

For short duration counts, asimilar check of one hour’s duration should be conducted &t the end of the
survey period to ensure that the counter is still operating correctly. In addition, any time staff are sent to
the gite to check on the status and performance of the axle sensors, at least some minima check of
classfier performance is recommended. This manua count effort will provide an andyst with severa
observation points againgt which to verify the accuracy of data recorded. Send the manua count in to
the office with the fild sheet® and the collected data.

While observing the operation of the counter, check to see whether category 1 (motorcycles) is
ggnificantly greeter than the number of motorcycles actualy observed (e.g., 5 percent of the traffic). If
motorcycles are being over-counted, check the time-out and/or the length threshold vauein the
electronics. If thisvaue is set too smdll, trailer tandems can be separated from the trucks and tractors
pulling those trailers. Independent trailer tandems are usudly assumed to be motorcycles by automatic
classfierswith poorly adjusted vehicle length thresholds. Thiswill usualy occur with tractors pulling
long, 2-axle semi-trailers. The trailer tandem will be recorded in category 1, and the truck or tractor
pulling the trailer will be recorded in categories 2, 3, or 6, depending on its length and the number of
axles present. Check the manufacturer’ singalation or set-up manud to determine how (and to what
extent) to change the threshold vaue.

It is dso important to examine (where possible) how well the device differentiates between Class 3, 5,
and 6 vehicles, aswell ashow it classfies passenger vehicles towing trailers. The poor selection of
vehicde length and axle spacing criteria can lead to significant interchange of vehicles between the
various two-axle single unit truck categories and the various passenger vehicle categories. In addition,
recregtiond vehicles (RVs) can cause sgnificant classfication difficulties. If these types of vehidlesare
present, it isimportant to note whether they are being classfied correctly, mis-classified consstently, or
not being classfied at dl (i.e., reported as “unclassified” vehicles). Note that in some cases, it isnot
possible to accurately classfy some vehicle types, given only axle count and axle spacing information. A
careful calibration test will illustrate these classfication program shortcomings. Where possible, states
can then ether adjust their classfication agorithm, or, if necessary, handle these problems within their
norma analytical procedures.

Next, check the number of vehicles being included in the device s “unclassified” category. If this
percentage is greater than 5 percent of the traffic stream, there isa strong possibility that the time-out or
length threshold is sat inappropriatdly. If thisvaueistoo large, it will dlow multiple vehiclesto be
included in the same vehicle record, often creeting an axle paitern for that “vehicle’ that fals outsde of
established parameters.

8 Field sheetsfor use by agency personnel are those routinely used in that state’ s traffic data collection
process.
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For both of the previous types of errors, it is also recommended that you
C re-check the loop setting in the data collection equipment, aswell as

C confirm the measurement of the distance between the loops and axle sensors

to make sure these are correctly recorded in the equipment. If the loop distance from leading edge to
leading edge or the distance between the axle sensors is wrong, then the axle spacings and speed
estimated by the equipment will be wrong. This can cause vehicles to be either mis-classified or placed
in the “unclassfied” category.

If more than 5 percent of the vehicles are unclassified, it is also possble that the road tubes may not be
tight, a hole may have developed in aroad tube, or the road surface may be too rutted. If one of the
road tubes crosses a shallow rut or hole, bouncing of the sensor may produce the appearance of an
extraaxle for that one tube. If this occurs, it may be necessary to reset the counter in elther a different
location or with different axle sensors.

Should the errors (the difference between the hourly manual counts and the AV C data) be greater than
+/- 5 percent for each of the primary vehicle categories, the road sensors and counter should be reset.
In addition, the equipment should be checked for week batteries, bad air switches, road tubes with
holes in them, road tubes that are not matched in length, and other sensor failures. In addition, the count
should be retaken.

Weigh-in-Motion Equipment and Data

Perform the field checks described in the previous section on automatic vehicle classfication.
Once you are stisfied that the WIM equipment can correctly count axles and classify vehicles,
you should perform the following checks. (Note that some of these checks can be performed at
the same time asthe AV C checks))

Observe the front axle and the drive tandem weights of category 9 trucks (3S2s). The front axle should
be in the range of 10,000 Ib. +/- 2,000 Ib., regardiess of whether the truck isloaded or empty (athough
the front axle of aloaded 3S2 is normaly heavier than that of an unloaded 3S2). The drive tandems of
afully loaded truck and trailer should be around 33,000 Ib. +/- 3,000 Ib. If the front axles are routinely
less than 7,000 Ib., then check the calibration vaue of the WIM scale. It may be set wrong for the
WIM system.
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4.4.3 Quality Control Seps to be Taken in the Office

Automatic Vehicle Classification Data

Check the fild sheet for comments concerning the traffic stream and speciad road conditions,
aswell as counter problems encountered while in the field.

Tabulate the manua counts, comparing them with the AV C data for the same time and date, and
ca culate the absol ute difference and percentage difference between the manua count and AVC data
for each vehicle type.

Check category 1 (motorcycles) to seeif it is greater than 5 percent of the totd traffic. (While the field
person checked the counter and observed the traffic stream, did he or she observe any motorcycles
traveling on the roadway?) Large numbers of motorcycles (unless their presence is noted) usudly mean
that trailers are being separated from tractors because the threshold for identifying anew vehicleis set
too low. When the time or length between axle hitsis greater than this preset threshold, the device sees
the last axle hits as part of afollowing vehicle. The last tandem or the truck isthen recorded as a
motorcycle because of its short pacing.

If the data recorder reports “unclassfied” vehicles, no more that 5 percent of the vehicles recorded

should bein the “unclassfied” categories. Undassified vehicles are vehicles that do not fit any of the
formulas used in determining the vehicle type. They may aso be caused by errorsin the axle sensing
that have prevented the data collection equipment from measuring al of the appropriate axle pulses.

If more than 5 percent of the vehicles are unclassified, the road tubes may not have been tight, ahole
may have developed in the road tube, or the road surface may have been rutted. If one of the road
tubes crosses a shallow rut or hole, the tube may bounce, producing the appearance of extra axlesfor
that one tube. Piezo cable (and other sensor) devices can aso generate extra“ghost Sgnas’ for a
variety of reasons, including the following: when the sensor is not securdly held within the pavement,
when extraneous pavement stresses are occurring (e.g., apiezo cable may pick up vibrations from the
rocking of a neighboring concrete pandl), and when the system eectronics are providing feedback that
register as additiona axle pulses. These ghost axleslead to avariety of classification and weighing
errors.

Should the errors (the difference between the hourly manua counts and the AV C data) be greater than
+/- 5 percent for each of the primary vehicle categories, the count should be retaken. In addition, the
equipment should be checked for weak batteries, bad air switches, road tubes with holesin them, road
tubes that are not matched in length, and other sensor fallures. These items should be checked and
verified a the beginning of a survey.

Finaly, if higtorica vaues are available, compare current truck percentages (by class) to historica
percentages (by class) to determine whether unexpected changes in vehicle mix have occurred. In
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particular, look for interchanges of vehicles that commonly occur as equipment beginsto fail (for
example, atransfer of Class 9 vehiclesinto Class 8 as axle sensors begin to have problems).

A summary comparing the manual counts and the AV C data should be prepared and sent to the
regiona LTPP offices.

Weigh-in-Motion Data

This section describes the basic office procedure that L TPP recommends for performing a quick
check to determine whether the cdibration of aWIM scale is changing. It requires thet the
participating agency be able to produce a histogram plot of the gross vehicle weights of Class 9
trucks (mostly 3S2 tractor, semi-trailers). LTPP normdly uses a4,000-1b. increment for creating
the histogram plot, but the participating agency may use any weight increment that meets its own
needs.

Thelogic underlying the quaity assurance process is based on the expectation of finding consstent
pesksin the GVW digtribution a each ste. Mogt Stes have two peaks in the GVW ditribution. One
represents unloaded tractor semi-trailers and should occur between 28,000 and 36,000 pounds. This
weight range has been determined from data collected from static scaes around the country and
appears to be reasonable for most locations. (Most, but not al, unloaded peaks fall between 28,000
and 32,000 Ib.) The second pesk in the GVW digtribution represents the most common loaded vehicle
condition at that Ste, and it varies somewhat with the type of commodity commonly being carried on a
given road and the weight limits for 5-axle trucks. Generdly, the loaded pesk fals somewhere between
72,000 and 80,000 Ib.

For mogt sites, the location of these peaks within the GVW histogram remains fairly congtant, athough
the height of the two pesks changes somewhat over time as aresult of changing volumes and/or
percentages (depending on whether the participating agency is plotting volume or percentage on the
vertica axis, elther will work) of loaded and unloaded vehicles. The reviewer must examine this
digtribution and decide whether the vehicle weights illustrated represent vaid data, or whether the scae
ather isnot correctly cdibrated or is mafunctioning. Thisis easly done when the current graph can be
compared with graphs produced from data collected at that site when the scade was known to have
been operating correctly.

Both Peaks Shifted If aplot shows both pesks shifted from their expected location
inthe same direction (that is, where both pesks are lighter than
expected or heavier than expected), the scale ismost likely out
of cdibration. The participating agency should then recdibrate
that scae at that Site and collect anew sample of data.
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One Peak Shifted  If aplot shows one peak correctly located but another peak
shifted from its expected location, the Site should be reviewed
for other potential scae problems (such as a high number of
classfied but not weighed vehicles or scale falure during the
data collection sesson). Additiona information on that Ste may
aso need to be obtained to determine whether the scaeis
operating correctly. Information that can be very useful in this
investigation includes the types of commodities carried by

Class 9 trucks using that road and the load distribution
obtained from that scale when it was last cdlibrated. (For
example, it might be discovered that a cement
plant is just down the road from the WIM scale, and the
loaded, 5-axle cement trucks are routingly exceeding the
80,000-pound lega weight limit. This might result in
acceptance of aloaded pesk at that Site that exceeds the
normal 80,000-pound upper limit for the loaded peak.)

If additiond information indicates the presence of scale
problems, the data from the mafunctioning scale should be not
be submitted to the LTPP. If there is no evidence of scde
problems and state personnel believe that the data accurately
reflect truck weights at that Site, the L TPP will accept the
submitted data for use within the LTPP database. The Sate
should submit an explanation of why the deta are vdid, despite
their appearance, so that L TPP researchers can be aware of
the unusua truck characteristics at that Ste.

Number of A second check performed with the Class 9 GVW graphicis
VehiclesHeavier  anexamination of the number (and/or percentage) of vehicles
than 80 Kips that are heavier than 80,000 Ib. It is particularly important to

look at the number and percentage of Class 9 vehicles that
weigh more than 100 kips. If the percentage of overweight
vehicles (particularly vehicles over 100,000 Ib.) is high, the
scale cdibration is questionable, dthough some states routiney
alow these weights and thus would not question these resulits.
(Note that this check must be done with knowledge of a
specific Sate’ sweight and permitting laws, aswell as
knowledge of the types of commodities carried by trucks
operating on that road.)

This check is performed partly because when many piezo-
electric scales begin to fall, they generate an dmogt flat GVW
digtribution. Thisresultsin an extremely large (and inaccurate)
ESAL computation for a given number of trucks. It isaso
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highly unusua for FHWA Class 9 trucksto carry such heavy
loads. In most cases, trucks legdly carrying these heavy
welghts are required to use additiond axles, and they are thus
classfied as FHWA Class 10 (or higher) and do not appesar in
the Class9 GVW graph. Whileillegdly loaded 5-axle trucks
may be operating &t the Stein question, most illegally loaded
trucks do not exceed the legd weight limit by more than severd
thousand pounds, and the number (or percentage) of these
extremdy high weightsis usudly farly low. Thus, it is assumed
that high percentages of extremely heavy Class 9 trucks area
sign of scae cdibration or operationd problems. (Again, if a
participating agency routingly permits much higher loadsto be
carried on 5-axle trucks, this check may not be useful.)

In either case (scale problems or extreme numbers of
overloaded trucks), state personnd should investigate the
gtudtion. If the data are valid, they should be submitted to the
L TPP database dong with an explanation of the investigation
findings. Otherwise, the data should be withheld from use by
LTPP.
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5. MONITORING DATA SUBMITTAL

Traffic data collected during the monitoring phase of the LTPP project are reported and submitted to
the regions in the same format as that stipulated by the FHWA in the Traffic Monitoring Guide.
However, to provide specificaly for state needs, other data formats may be used for submitting traffic
datato the regions. All data formats permitted for LTPP are presented in this document.

The monitoring traffic data submitted to LTPP cons s of four types of information:

volume counts

volume counts by vehicle class
truck weights
various ancillary data related to the three categories above.

OO OO O

All monitoring data except the ancillary data are submitted on eectronic media. The following media
may be used for submittal:

computer diskette (32" or 51/4")
Zip™ disk

Jaz™ disk

CD-ROM

optical disk

[op 2N or BN o> BN o B b

Record formats for these submittals are presented in this document. With each separate datafile that is
submitted by the highway agency to the RCOC, the Agency is asked to identify the file uang thefile
naming convention initidly established by SHRP. Thisfile name will dlow the region to enter the deta,
dtore and retrieve the data, and provide a data tracking mechanism for LTPP regiond offices,
researchers, and State agencies.

A copy of the data submitted to L TPP should be retained by each Agency. AASHTO recommends
that data be retained for 10 years, but in no circumstances should traffic data be discarded by an
Agency before the RCOC confirms that the data were successfully loaded into the regiond traffic
database.

5.1 DATA SUBMITTAL TIME TABLE

There is no formd timetable under which Agency’ s submit traffic data. In generd, if a Agency collects
data from permanent counter, that data should be transmitted to the Regions on a monthly bass. Data
collected at less frequent intervasis normally transmitted to the Regions elther quarterly or annudly.
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For most LTPP test sites, the QC process should be performed at least quarterly. For SPS-1, SPS-2,
SPS-5, and SPS-6 the QC process should be performed within two weeks of receipt of an agencies
data This dlows the agency to quickly learn if there are equipment problems occurring with their data
collection equipment, and should result in better quality datafor LTPP andyses.

5.2 FILE NAMING CONVENTION

The filename will be provided by the agency for each volume count, classification count, or weight
session asit is submitted to the RCOC for entry into the LTPP Centrd Traffic Data Base (CTDB).
Sincetheinitid database processng program was written under DOS 3.3, the filenameis limited to
eight characters with a three character extension. When the agencies submit data files to the RCOC, the
filename is noted on the data transmittal form. The format for the filename is described in the following

paragraphs.

Thefirst character refersto the type of data collected. W refers to weight data, Co classification data,
and V to traffic volume data. The second through seventh characters of the filename are the Six digit
SHRP ste ID number. The firgt two digits (2-3) are the State Code and the next four digits (4-7) are
the test Ste ID number. See the discussion later in this chapter on the various file formats and types.

The three characters of the extension are an index to the starting date (M onth, Day, Y ear) of the count,
beginning with the month code as the first character of the extenson. The second character of the
filename extenson is an index to the beginning day. The third character of the extenson is the code for
the year of the count.

Normally, the year code would require two digits to cover the period 1954 to 2025. However, by
cregting two groupings of the years (1954 to 1989 and 1990 to 2025), and by coding the month
depending upon which year grouping it falsinto, only one digit is required to cover aperiod of 72
years. Thisis generdly sufficient to cover the period of interest of the LTPP Program, 1965 to the year
2017. Toillugtrate how this works, a count made in November 1988 is given the month code "A™"
because it falsin thefirst year grouping. On the other hand, November 1991 is given the month code
"M" becauseit falsin the second grouping of years.

The creation of the filename and the use of the one digit year code are illudtrated in the following
example for adata set from State 2 for site 3456 which starts with data for November 24, 1991.
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Character(s)- | ;) Entry Explanation
Name

1 W Weight Data

2-7 023456 SHRP Site ID Number

2-3 12 State Code

4-7 3456 Test Site Number

Extension
1 M Month of Count (In this case the month is November in the
1990-2025 period. See Table 7.)

2 N Day of Count (In this case the day is the 24th. See Table 6.)
3 1 Y ear of Count (In this case the year is1991. See Table 7.)

Table 6. Month and Day Code Combinations by Y ear Group

1954-1989 1990-2025
Month Month Code | Month Code Day of Month
January 1 C 1-1st C-13th O - 25th
February 2 D 2-2nd D - 14th P - 26th
March 3 E 3-3rd E - 15th Q- 27th
April 4 F 4 - 4th F - 16th R - 28th
May 5 G 5- 5th G- 17th S- 29th
June 6 H 6 - 6th H - 18th T - 30th
July 7 I 7 - Tth | - 19th U-3lst
August 8 J 8 - 8th J- 20th
September 9 K 9- 9th K -21st
October 0 L 0- 10th L - 22nd
November A M A - 11th M - 23rd
December B N B - 12th N - 24th
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Table 7. Month and Y ear Code Combinations by Month Group

Y ear Month Code Month Code Y ear Month Code | Month Code
Code "1-B" "C-N" Code "1-B" "C-N"
0 1954 1990 I 1972 2008
1 1955 1991 J 1973 2009
2 1956 1992 K 1974 2010
3 1957 1993 L 1975 2011
4 1958 1994 M 1976 2012
5 1959 1995 N 1977 2013
6 1960 1996 @) 1978 2014
7 1961 1997 P 1979 2015
8 1962 1998 Q 1980 2016
9 1963 1999 R 1981 2017
A 1964 2000 S 1982 2018
B 1965 2001 T 1983 2019
C 1966 2002 U 1984 2020
D 1967 2003 \Y 1985 2021
E 1968 2004 W 1986 2022
F 1969 2005 X 1987 2023
G 1970 2006 Y 1988 2024
H 1971 2007 Z 1989 2025

5.3 ANCILLARY DATA

Ancillary datainclude such items as seasond factors that the agency would apply to short duration
counts, comments concerning anomdies in the data found during editing routines, and other
miscellaneous pieces of information that need to accompany the submittd. Specific itemsto be
submitted are discussed in the remainder of this section.

Datathat are submitted to L TPP should not be modified. That is, the agency should not replace data
corrupted because of machine error. The agency may delete data that result from obvious machine
error, but "questionable’ data (i.e., data that are suspected to contain errors but for which specific
machine errors cannot be confirmed) are eft done. A description of the data that the agency consders
questionable should be included in the transmittal information. If possible, dso describe the edits that
the agency would perform on the dataif the agency were to use them.

An exampleis asfollows. If the road tubes came loose during data collection, smply end the data file
when they came loose. Do not replace the missing data. Also include a description of the machine
falurein the ancillary information, indicating that a failure took place, and that data were diminated from
the file. Also indicate whether the data remaining in the file may contain inconsstencies caused by the
tubes working themsdves loose.
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LTPP especialy wants data taken in the test lane. However, to develop a more complete data set for
other uses, the LTPP database was designed to accommodate data from al lanes of afacility. Asa
result, the agency is encouraged to submit data by lane wherever possble. When data are submitted by
lane, the agency may decide to submit the data for dl lanes or the test lane only on the basis of the
agency's needs. LTPP will edit and maintain dl data. These datawill be available to the submitting
agency through the LTPP CTDB.

If the agency has not collected any traffic dataat atest section during a caendar year since 1989, fill
out Traffic Data Sheet 10, Traffic Volume and Load Estimate - No Site Counts, for that calendar yesar.
This form is required when no new data are available by the end of the caendar year, but it should not
be submitted if any new weight were collected for that Site during the year and passed L TPP reviews.
The ingtructions for completing Sheets 10-13 are summarized in Chapter 6 of this document.

Additional details on how LTPP stores and manipulates these data are found in the reports "SHRP
LTPP Traffic Database Design” by Mark Halenbeck, "Procedures for Manipulating SHRP LTPP
Traffic Datd' by Mark Hallenbeck, and "SHRP Nationa Traffic Database Description of the Required
Computer System.” Details on volume counts, vehicle classification counts, truck weight counts, and
submitting traffic monitoring data to the RCOCs are described below.

5.4 VOLUME DATA

Traffic volume data are requested annudly for each test Site during the traffic monitoring period.
Volume data may be derived from vehicle classfication counts or truck weigh sessons. However, if
vehicle classification counts and weight sessons are not conducted in a given year, separate traffic
volume counts should be made at each site.

Volume information from ether permanent automated traffic recorders (ATRS) or short duration
portable counters may be submitted. Volume data should be submitted by lane if possible, athough
LTPP will accept datafor combined lanes. In ether case, the volume data are submitted via the FHWA
ATR format (the #3 record, see Table 8). Thisrecord alows for submisson of hourly volumes by lane
or hourly volumesfor dl lanes combined.

Submit to LTPP dl volume data collected (aggregated to hourly totas by lane). Submit the datain
"raw" form; that is, do not edit the data before submitting them, other than to end afile when atraffic
counter falls.

Submit onefile for each continuous data collection sesson. The number of records for each Site will
depend on the number of lanes reported and the duration of the counting session. The FHWA ATR
record provides for each calendar day and/or each lane's data to be placed on separate records. When
acounter falls, end the file for that data collection sesson and begin anew file after the counter has
been repaired or replaced. For example, a 24-hour count running from midnight to midnight without
lane-gpecific information would contain one record. The same count from noon to noon (two caendar
days) would require two records. A noon-to-noon count with data for one lane in each direction would
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contain four records. Two 48-hour (noon-to-noon) counts separated by one day for that same two-
lane road would require two separate files of six records each.

Submit the data monthly or in accordance with the data collection plan the agency submitted to LTPP.
In addition to the eectronic files that are submitted, provide the paper transmittal form Traffic Data
Sheet 11, Volume Data Submitta. The Regiond office uses this form to confirm that the data that were
sent correspond to the data that were intended to be sent. The form also provides a method for the
agency to supply data on the factors used to estimate AADT and to provide additiona comments (such
as suspected errorsin the data) that concern the data submitted. One copy of Sheet 11 should be
completed for each volume count file submitted.

Questions about Sheet 11 or about specific data collection and submittal formats should be addressed
to the RCOC. Otherwise, when in doubt, provide any information that might benefit a researcher
attempting to estimate traffic loadings for that Site. A copy of Sheet 11 and ingtructions on completing it
are found in Chapter 6.

Table 8. ATR hourly traffic dataformat (#3 record)

Field Alpha/ I
Column Length Numeric Description
1 1 N Record Identification: 3=ATR data
2-3 2 N FIPS State Code (TMG pg. 5-4-1)
45 2 N Functiona Classification (TMG pg. 5-4-2)
6-11 6 N Station Identification Number
12 1 N Direction of Travel (TMG 5-4-2)
13 1 N Mainline Lane of Travel
0 = combined lanes
1 = outside (rightmost) lane
2 =next to outside lane, ...
to9=insidelane
14-15 2 N Y ear of Data (last 2 digits)
16-17 2 N Month of Data (01-12)
18-19 2 N Day of Month of Data (01-31)
20 1 N Day of Week (1 = Sunday, 2 = Monday, 3 = Tuesday, 4 =
Wednesday, 5 = Thursday, 6 = Friday, 7 = Saturday)
21-25 5 N Traffic Volume Counted, 00:01 —01:00
26-30 5 N Traffic Volume Counted, 01:01 — 02:00
“ “ (hourly traffic volumes counted)
136-140 5 N Traffic Volume Counted, 23:01 — 24:00
141 1 N Footnotes (0 = No restrictions, 1 = Construction or other activity
affected traffic flow)

Source: Traffic Monitoring Guide (TMG) -
2nd edition, Federal Highway Administration, FHWA-PL-92-017, 1992, pg. 3-2-4.
3rd edition, Federal Highway Administration, FHWA, February 1995, pg. 6-3-3.
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5.5 VEHICLE CLASSIFICATION DATA

LTPP prefers and encourages that the agency use the FHWA 13 category classification format to
collect and submit vehicle classfication data. However, LTPP can accept up to 20 classes of vehicle
categories, aslong as the agency provides the same classes consstently and also provides sufficient
information to convert those aternative classification schemes to the FHWA 13 categories. (Use Sheet
7 from the hitoricd traffic data collection materia in Appendix A to indicate the necessary conversion
process.)

If the agency collects vehicle classfication data in categories other than the 13 FHWA categories,
submit the dataiin the classfications in which they were collected. As with traffic volume information,
the data that were collected should not be adjusted before their submittal to LTPP. If the counter fails
during data collection, end the file for that session and start a new file when the mafunction is repaired.
Submit the data to the RCOC and explain the potentid mafunctionsin the transmittal Ietter. LTPP will
decide whether to enter the data (as flagged) in the database.

Like the volume data, vehicle classfication information is submitted from both portable and permanently
operating devices. In ether case, the data submitta formet is smilar. The basisfor the vehicle
classfication record submittal format isthe FHWA Card 4 (see Table 9). This record format supplies
one hour of volume information for each of the 13 FHWA classes by lane (or for dl lanes) for each
record in afile

This same basic format is dso used for non-standard (i.e., non-FHWA 13 class) vehicle classfication
count submittals. For non-standard counts, Ssmply redefine the vehicle categories represented by each
set of columnsin the FHWA Card 4 format®. Maintain the same column widths and locations for
vehicle data and ation/date information. For classification schemes that use less than 13 classes, make
the automohile classification correspond to FHWA class 2 (columns 20-23) on the Card 4, and then
move to the right, using the remaining classification columns as needed. Leave blank any columns that
are not needed. For classfication systems that require more than 13 classes, use columns 52 through
80 for the required extra data fidds. Use two columns per vehicle classification for these extra classes.

If vehicle classification data are submitted in something other than the FHWA's 13 classes, submit the
ancillary data that describe how the agency would convert these counts into the FHWA format. If a
vehicle classfication conversion form (Sheet 7) has dready been completed, smply reference this form.
Otherwise, submit an additiond Sheet 7 aong with this tranamittal sheet.

All datafrom a continuous classfication count, regardless of its duration, should be submitted as onefile
to LTPP. If aclassfier fals during a count, end thefile at the point of failure and start anew file after the
counter has been replaced or repaired. For portable vehicle classification counts, use a separate count
filefor each portable count.

% The TMG 3rd edition format is preferred over the TMG 2nd edition for non-standard classification data
reporting.
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Table 9. Vehicle classfication record (Card 4) - TMG 2nd edition

Columns Cﬁﬁlrrc]):ls Description TMG page
1 1 Vehicle classfication record code (4) 5-4-1
2-3 2 State code 5-4-1
4-5 2 Functiona Classfication 5-4-2
6-8 3 Station Identification Number 5-4-2
9 1 Direction of Trave 5-4-2
10-11 2 Year of Data 5-4-3
12-13 2 Month of Data 5-4-6
14-15 2 Day of Month 5-4-6
16-17 2 Hour of day 5-4-6
18-19 2 Number of motorcycles (optiond) 4-A-1
20-23 4 Number of passenger carsor dl 2-axle, 4-tire sngleunit | 4-A-1
vehicles
24-26 3 Number of other 2-axle, 4-tire Sngle unit vehicle 4-A-1
27-28 2 Number of buses 4-A-1
29-31 3 Number of 2-axle, 6-tire Sngle unit trucks 4-A-1
32-33 2 Number of 3-axle Sngle unit trucks 4-A-1
34-35 2 Number of 4 or more axle Sngle unit trucks 4-A-1
36-37 2 Number of 4 or less axle single trailer trucks 4-A-1
38-40 3 Number of 5-axle singletrailer trucks 4-A-2
41-42 2 Number of 6 or more axle single trailer trucks 4-A-2
43-44 2 Number of 5 or less axle multi- trailer trucks 4-A-2
45-46 2 Number of 6-axle multi- trailer trucks 4-A-2
47-48 2 Number of 7 or more axle multi- trailer trucks 4-A-2
49 1 Motorcycle reporting indicator 5-4-6
50 1 Vehicle class combination indicator 5-4-6
51 1 Lane of trave: 5-4-6
0 = combined lanes,
1 = outside (rightmogt) lane,
2 = next lang(s) in order
52-80 31 Blank or optiond State data 5-4-6

Source: Traffic Monitoring Guide (TMG), 2nd edition, Federal Highway Administration, FHWA-PL-92-017, 1992, pg.

5-4-5.

Aswith volume data, submit vehicle class datato RCOC monthly or in accordance with the agency's
traffic data collection plan. Vehicle dassfication information may be contained on the same media that
contain volume and/or truck weight information. In addition to the dectronic files, provide the paper
transmittal form Traffic Data Sheet 12, Classfication Data Tranamittd. The Regiond office usesthis
form to confirm that the data files which were sent match those which were received. The form aso
provides a method for the agency to supply data on the factors that are used to estimate average annud
conditions for each vehicle class and to provide additiona comments (such as suspected errorsin the
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data) that concern the data submitted. One copy of Sheet 12 is completed for each classification count
file submitted. Specific indructions for Sheet 12 are included in Chapter 6.

Address questions about Sheet 12 or about specific data collection and submittal formats to the
RCOC. Otherwise, when in doubt, provide any information that might benefit a researcher attempting
to estimate traffic loadings for that Site.

Table 10. Vehicle classfication record (“C-Card”) - TMG 3rd edition

Columns No. of Description TMG Ref
Columns
1 1 Vehicle classfication record code (C) 6-4-1
2-3 2 State code 6-2-1
4-9 6 Station Identification Number 6-2-3
10 1 Direction of Trave 6-2-3
11 1 Lane of Trave 6-2-3
12-13 2 Y ear of Data 6-2-3
14-15 2 Month of Data 6-3-1
16-17 2 Day of Data 6-3-1
18-19 2 Hour of Data 6-4-1
20-24 5 Totd Volume 6-4-3
25-29 5 Class 1 Count 6-4-3
30-34 5 Class 2 Count 6-4-3
35-39 5 Class 3 Count 6-4-3
40-44 5 Class 4 Count 6-4-3
45-49 5 Class 5 Count 6-4-3
50-54 5 Class 6 Count 6-4-3
55-59 5 Class 7 Count 6-4-4
60-64 5 Class 8 Count 6-4-4
65-69 5 Class 9 Count 6-4-4
70-74 5 Class 10 Count 6-4-4
75-79 5 Class 11 Count 6-4-4
80-84 5 Class 12 Count 6-4-4
85-89 5 Class 13 Count 6-4-4
The record may end hereif the FHWA 13 class system is being used

90-94 5 Class 14 Count 6-4-4
95-99 5 Class 15 Count 6-4-4

Source: Traffic Monitoring Guide (TMG) - 3rd Edition, Federal Highway Administration, FHWA, February 1995, pg.

6-4-2.

Table 10 showsthe format for “C-Card” in the 3rd edition of the Traffic Monitoring Guide. Data may

be submitted to the RCOCsin either format depending on state practice athough the 3rd edition format

is preferred.
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5.6 TRUCK WEIGHT DATA

Truck weight deta are provided from many types of weigh-in-mation devices. As with the volume and
vehicle count information, both short duration portable devices and continuoudy operating WIM scaes
produce the data to be submitted. Submit these data either monthly or as specified in the agency's data
callection plan. Weight data may be included on the media that contain volume and vehicle dassfication
record files, but be aware that the truck weight records are considerably larger than the volume and
vehicle classfiles and will likely take up anumber of diskettes. Asaresult, use of higher densty
transmisson media (i.e. CD-ROM) is recommended when submitting WIM data

All truck weight data are submitted in one of three formats. In either case, submit the truck weight
information for individua vehicles, not as summary tables. The agency should not adjust any of the
weight data before their submission to LTPP. When aWIM device has obvioudy failed, invalid records
are deleted from the LTPP submittal by ending the computer file. Start anew file after the WIM device
has been repaired or replaced.

If the routine editing process identifies suspect truck weight deta, include comments in the transmittal
form that explain

C thelocation of the sugpect datain the files submitted

C thereason the data are suspect

C thewaysin which the agency would correct those problems
Again, do not dter the data collected before their submittal to LTPP.

Two common WIM data submitta formats are the FHWA 7-card format in U.S. customary units (see
Table 11 and Table 12) and the W-card format in S.I. units (see Table 14). FHWA has used the 7-
card format for anumber of years, and most equipment can produce it using software aready
developed by the manufacturer. The 7-card format is discussed in the second edition of the Traffic
Monitoring Guide (TMG)™. However, this data format has a number of limitations.

The FHWA vehicle record from the 2nd edition TMG uses disk space inefficiently because of its 80
column format and the growing number of trucks that contain more than five axles. As aresult of these
limitations, L TPP has also accepted a modified truck weight record that was devel oped for the HELP
project (see Table 13). The format dlows up to 120 columns of data. Up to eight axle spacings and
nine axle weights for an individua truck can be recorded on this format.

10 Traffic Monitori ng Guide, 2nd edition, Federal Highway Administration, FHWA-PL-92-017, October
1992.
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Column No. of TMG Ref
S Columns Description Page
1 1 Truck weight record code (7) 5-4-8
2-3 2 State code 5-6-2
4-5 2 Functional Classification 5-6-3
6-8 3 Station | dentification Number 5-6-3
9 1 Direction of Travel 5-6-3
10-11 2 Y ear of Data 5-6-4
12-13 2 Month of Data 5-4-8
14-15 2 Day of Month 5-4-8
16-17 2 Hour of day 5-4-8
18-23 6 Vehicle type code 5-4-8
24-25 2 Body type (optional)* 54-10
26 1 Engine type (optiona )* 5-4-10
27-28 2 (open) 5-4-10
29-31 3 Registered weight (thousands of pounds) 5-4-10
32 1 Basis of registration 54-10
3334 2 (open) 5-4-10
35 1 Lane of travel: 5-4-10
0 = combined lanes
1 = outside (rightmost) lane
2 = next to outside lane, ...
3to 9 =inddelanes
36-40 5 Commaodity code (optiona )* 5-4-10
41 1 Load status code (optional)* 54-10
42-45 4 Tota weight of truck or combination 5-4-10
46-48 3 A-axle weight (hundreds of pounds) 5-4-10
49-51 3 B-axle weight (hundreds of pounds) 5-4-10
52-54 3 C-axle weight (hundreds of pounds) 54-10
55-57 3 D-axle weight (hundreds of pounds) 5-4-10
58-60 3 E-axle weight (hundreds of pounds) 5-4-10
61-63 3 (A-B) axle spacing (feet and tenths) 5-4-10
64-66 3 (B-C) axle spacing (feet and tenths) 54-10
67-69 3 (C-D) axle spacing (feet and tenths) 5-4-10
70-72 3 (D-E) axle spacing (feet and tenths) 5-4-10
73-76 4 Total wheelbase 5-4-10
77-79 3 Record seria number (same for continuation record) 54-10
80 1 Continuation indicator: 56-32
0 = no continuation record
1 = has a continuation record

* Each of these data items has a default value which must be entered when the dataitem is not collected.
Source: TMG, 2nd edition, pg. 5-4-7.
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Table 12. Truck weight record (7-card -- Continuation record)**

No. of TMG
Column | Column Description Ref
S S Page
1-23 23 Same as columns 1-23 of the face record
24-28 5 (open)
29-31 3 F-axle weight (hundreds of pounds) 5-4-10
32-34 3 G-axle weight (hundreds of pounds) 5-4-10
35-37 3 H-axle weight (hundreds of pounds) 5-4-10
38-40 3 |-axle weight (hundreds of pounds) 54-10
41-43 3 J-axle weight (hundreds of pounds) 5-4-10
44-46 3 K-axle weight (hundreds of pounds) 5-4-10
47-49 3 L-axle weight (hundreds of pounds) 5-4-10
50-52 3 M-axle weight (hundreds of pounds) 54-10
53-55 3 (E-F) axle spacing (feet and tenths) 5-4-10
56-58 3 (F-G) axle spacing (feet and tenths) 5-4-10
59-61 3 (G-H) axle spacing (feet and tenths) 5-4-10
62-64 3 (H-1) axle spacing (feet and tenths) 54-10
65-67 3 (I-J) axle spacing (feet and tenths) 5-4-10
68-70 3 (JK) axle spacing (feet and tenths) 5-4-10
71-73 3 (K-L) axle spacing (feet and tenths) 5-4-10
74-76 3 (L-M) axle spacing (feet and tenths) 54-10
77-79 3 Record seria number (same as face record) 5-4-10
80 1 Continuation indicator: 5-4-10
2= firgt continuation record for a vehicle with more
than 13 axles
9=last continuation record

** Used only for truck combinations having six or more axles. Immediately follows the face record.
Source: TMG, 2nd edition, pg. 5-4-7.

For example, the FHWA truck weight record does not alow the inclusion of the vehicle speed as the
vehicle passes over the WIM sensor, or the time a vehicle passes the weight sensors to the minute and
seconds. Thefirgt dataitem isimportant for anumber of pavement andyses and isaso afactor in scae
cdibration. By providing the time a vehicle crosses the WIM sensor to the minute and second, vehicle
headway can be analyzed for the test section, and many other analyses can be made.

One dternative is for states and provinces to use the HEL P record format. To produce this format, the
agency may need to write a Software routine that will create this record from the computer record
produced by the agency WIM devices. Although producing this format may require additiona work by
the agency, the savings in computer time and disk space needed to create and transmit the LTPP truck
weight record could provide substantia benefits to the agency in the long term.
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Field Length Format %;rljfn':

L = | LANE 1 n 2

LD = | LANE DIRECTION 2 nn 4

MO = | MONTH 2 nn 7

DD = | DAY 2 nn 10
YY = | YEAR 2 nn 13
HH = | HOUR 2 nn 16
MN = | MINUTE 2 nn 19
SS = | SECOND 2 nn 22
HS = | HUNDREDTHS OF SECONDS 2 nn 25
VEHNUM | = | VEHICLE NUMBER 6 nnnnNN 28
NA = | NUMBER OF AXLES 2 nn 35
CL = | CLASS 2 nn 38
GROS = | GROSS WEIGHT * 10 4 nnnn 41
LENG = | OVERALL LENGTH * 10 4 nnnn 46
SPED = | SPEED * 10 4 nnnn 51
SP1 = | AXLE SPACING 12 * 10 3 nnn 56
SP2 = | AXLE SPACING 23* 10 3 nnn 60
SP3 = | AXLE SPACING 34 * 10 3 nnn 64
SP4 = | AXLE SPACING 45* 10 3 nnn 68
SP5 = | AXLE SPACING 56 * 10 3 nnn 72
SP6 = | AXLE SPACING 67 * 10 3 nnn 76
SP7 = | AXLE SPACING 78 * 10 3 nnn 80
SP8 = | AXLE SPACING 89 * 10 3 nnn 84
WT1 = | WEIGHT OF AXLE1* 10 3 nnn 88
WT2 = | WEIGHT OF AXLE 2* 10 3 nnn (074
WT3 = | WEIGHT OF AXLE 3* 10 3 nnn 96
WT4 = | WEIGHT OF AXLE4* 10 3 nnn 100
WT5 = | WEIGHT OF AXLE5* 10 3 nnn 104
WT6 = | WEIGHT OF AXLE6* 10 3 nnn 108
WT7 = | WEIGHT OF AXLE 7* 10 3 nnn 112
WTS8 = | WEIGHT OF AXLE8* 10 3 nnn 116
WT9 = | WEIGHT OF AXLE9* 10 3 nnn 120

The HELP record aso dlows for optiond system/state specified fields to be included. Individua states
or provinces can specify additiond fields which are unique to the particular WIM system being used,
garting in column 123. For example, lowa could specify that columns 123 and on are for the fields:
Pavement Temperature, Tire Footprint, ESALS, etc. The "Standard WIM Record"” is from columns 1
to 122. All sysems will have the fields shown above from columns 1 to 122.
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The additional specifications for aHELP record are:

N = numeric digit

All numbers shdl be right judtified within each field.

Each fidd shdl be comma ddimited.

Each truck record shall start with "<" (ASCII 60) and end with ">" (ASCII 62).

All weights are in KIPS; dl spacings are in fedt.

Vdues* 10fidds Vduesare multiplied by 10 in order to facilitate the use of integers by the
WIM and AVI computers.

C Eachrecord shdl befixed length record (i.e., a 3 axle truck record will be the same length
(from columns 1 to 122) asa 9 axle truck record. Fields will be padded with spaces (and
include commeas) as required.)

DO O OO O

Table 14. Truck weight record (W-card)

Cols. g(()).lg Description L'\;; Cols. g%'lg Description

1 1 Truck weight record code (W) 6-5-1

2-3 2 State code 6-2-1

49 6 Station Identification Number 6-2-3

10 1 Direction of Travel 6-2-3 58-60 3 (E-F) axle spacing **

11 1 Lane of Travel 6-2-3 61-63 3 F-axleweight *
12-13 2 Y ear of Data 6-2-3 64-66 3 (F-G) axle spacing**
14-15 2 Month of Data 6-3-1 67-69 3 G-axleweight*
16-17 2 Day of Data 6-3-1 70-72 3 (G-H) axle spacing**
18-19 2 Hour of Data 73-75 3 H-axle weight*
20-21 2 Vehicle Class 6-53 76-78 3 (H-1) axle spacing**
22-24 3 Open 6-5-3 79-81 3 |-axle weight*
25-28 4 Total Weight of Vehicle 6-5-3 82-84 3 (I-J) axle spacing**
29-30 2 Number of Axles 6-5-3 85-87 3 Jaxleweight
31-33 3 A-axle weight* 83-90 3 (3K) axle spacing**
34-36 3 (A-B) axle spacing** 91-93 3 K-axle weight*
37-39 3 B-axle weight* 94-96 3 (K-L) axle spacing**
40-42 3 (B-C) axle spacing** 97-99 3 L-axle weight*
43-45 3 C-axleweight* 100-102 3 (L-M) axle spacing**
46-48 3 (C-D) axle spacing** 103-105 3 M-axle weight*
4951 3 D-axle weight*
52-54 3 (D-E) axle spacing** Additional fieldsif needed.
B55-57 3 E-axle weight*

* Axle weights are to nearest tenth of a metric ton (100 kilograms) without a decimal point.
** Axle spacings are to the nearest tenth of a meter (100 millimeters) without a decimal point.
Source: TMG, 3rd edition, pg 6-5-2.

The legidative direction to perform dl highway work in S.I. (metric) units resulted in the W-card format
for truck weight records. The W-card format alows the inclusion of some additiona information to the
L TPP database and should reduce the time required to create the truck record submittal and the disk
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gpace required to contain that submitta. It was first documented in the third edition of the Traffic
Monitoring Guide'.

The truck weight records do not need as much ancillary data as the volume and vehicle classfile
submittals. Complete Traffic Data Sheet 13, Vehicle Weight Data Transmittal Form, for each file of
individud truck weight records that are submitted. The ingtructions for Sheet 13 areincluded in Chapter
6 of this documen.

Questions about Sheet 13 or about specific data collection and submittal formats should be addressed
to the RCOC for the agency. Otherwise, when in doubt, provide any information that might benefit a
researcher attempting to estimate traffic loadings for that Site.

5.7 SUBMISSION DETAILS

The frequency of the agency's data submittal is determined as part of the agency's data collection plan.
Most agencies submit data monthly. For each submittal, the agency should provide the RCOC with one
package. That package should contain the following information:

C abrief cover letter that includes alist of the Sites covered by the submittal package

C information for each site bundled together (that is, Sheets 11, 12, and 13 for one Site paper
clipped together)

C thename of aperson at the agency who the RCOC should contact if it has questions about the submittal

C thediskettes (or other media) used to transmit the data.

Findly, the file naming conventions described earlier in Section 5.1 should be followed, and any
additiona information that will be vauable to L TPP researchers or others using the LTPP traffic
database should be provided to the RCOC.

Hraffic Monitoring Guide, 3rd edition, Federal Highway Administration, February 1995.
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6. MONITORING TRAFFIC DATA FORMS AND I NSTRUCTIONS

The seven forms provided in this section are associated with traffic monitoring data. They are as
follows

Sheet 10 - Traffic Volume and Load Estimate Update - No Site Weights and or Count
Sheet 11 - Volume Data Tranamittal Form

Sheet 12 - Classfication Data Transmitta Form

Sheet 13 - Vehicle Weight Data Trangmittal Form

Sheet 14 - Equipment Ingtalation Log Form

Sheet 15 - Log of Changes at Test Sections with Permanent AVC or WIM

Sheet 16 - Data Collection Equipment Cdlibration Form

Specific ingructions for completing these forms are provided on the following pages. In addition, Sheets
1 and 7, origindly designed for submittal of historical estimates and described in Appendix A aredso
used for collecting information during the monitoring period. Sheet 1 contains the basic location
information for traffic Ste. Sheet 7 is used to track the difference between and agencies classfication
scheme and the 13-class system found in the TMG which has been adopted by LTPP.

Throughout the following discussion, disk is used to represent any eectronic medium on which datais
submitted.

Data Section Common for all Data Sheets

Each of the forms required by the Traffic Data Collection for the test sections requires generd
information. The generd information items are enclosed in boxes in the upper right corner and a the
bottom of each page.

Upper Right Corner
STATE ASSIGNED ID

Form Entry: State AssgnedID
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Explanation: Enter the four-digit number that has been assgned by the State or Province for
the gpplicable test section. If the State or Province has not assigned a number,
leave this space blank.

STATE CODE
Form Entry: State Code
Explanation: Enter the two-digit number that has been assigned by SHRP for the State or

Province. For example, the state code for New York is 3 6.

SHRPID
Form Entry: SHRP SectioniID
Explanation: Enter the four-digit number that has been assgned by SHRP for each test Site.

For GPS sections and SPS projects with GPS control sectionsthisisthe
SHRP_ID assigned to the section. For al other SPS sites the SPS
PROJECT _ID isused.
For example, the SHRP ID number for the test Ste on 1-88 a the

Ostego/Delaware county linein the state of New Yorkis 4 O 1 8. (Note
Multiple SPS sections use asingle traffic data collection effort. Instructions for
this are given in the footnote.'?)

Lower Portion of Page

NAME AND PHONE NUMBER OF PREPARER

Enter the name and phone number of the person responsible for the data entered on this form.
DATE PREPARED

Enter the date that the form was completed as follows:

Form Entry: Date - -

12 9ps sections are basical ly contiguous on the roadway and a single traffic data collection effort can be
used to supply loading estimates at all SPS sections within agiven pavement roadway location. All traffic data
collected is associated with the SPS project and is given the PROJECT _ ID of that location. Thislocationis called
the Traffic Site ID, and isreferenced in afile called SPS.DAT that is maintained by the LTPP Regional Offices. This
file provides the links between the different individual SPS test sections and the single traffic loading table. More
information on this subject can be found in the L TPP document “ Specifications For Processing SPS Traffic Data.”

56



Traffic Data Collection Guide revised March 12, 2001

Explanation: Month Day Year

Example 02 -_18 -_1989

6.1 TRAFFIC VOLUME AND LOAD ESTIMATE UPDATE - NO SITE COUNT (SHEET 10)

PURPOSE: The purpose of thisform isto record AADT and ESAL estimates for
LTPP test sections during the monitoring period of the LTPP study
when either no other Site-specific or Ste-rdated traffic volume
classfication count and weight data were collected, or classfication data
but no weight data were collected. Thisis required during the years
prior to the ingtalation of ste-specific, continuously operated AVC or
WIM equipment and after such equipment is removed while the location
remains in sudy in the absence of any traffic data collection activities.
For SPS projects, one Sheet 10 submittal is sufficient for each project
(i.e, dl contiguous SPStest sections.)

GENERAL Genera information such as sate assigned 1D, state code, SHRPID,
INFORMATION: and the name of the preparer is recorded on this sheet. The agency turns
itin to the LTPP Regiond office.

1. ANNUAL TRAFFIC ESTIMATES:

For each year during the monitoring period of the LTPP study in which the necessary treffic
data are not collected or do not pass L TPP review processes, enter the AADT and ESAL
estimates that the agency would use for that year if it were to estimate such a number under its
normal data manipulation activity, including estimated total vehicles AADT (Two-way);
estimated total truck AADT (Two-way); estimated AADT in the test lane; estimated total
trucks AADT (Test Lane); and estimated ESAL per year (Test Lane). One sheet is submitted
for each year.

2-6. METHODOLOGY::

To complete the form smply check the methodology that most appropriately describes the
method used by the agency to estimate each of the summary traffic Satistics listed on the top of
Sheet 10. If the gppropriate method is not listed, mark " Other” and fill in a description of the
method used.
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7-8. ESAL ESTIMATES AND WEIGHT SCALE TYPE:

Sdect the source of data used to estimate annual ESAL and the type of weight scale used in
that estimation process. If the gppropriate source or type of weight scaeis not listed, mark
"Other and fill in the gppropriate information.

6.2 VOLUME DATA TRANSMITTAL FORM (SHEET 11)

PURPOSE:

GENERAL
INFORMATION:

Sheet 11 is used to tranamit traffic volume data. One of these forms
should accompany each disk containing volume data submitted by the
agency to the LTPP Regiond office. If the disk contains volume counts
from severd test sections or for severa counts on varying detes at the
same test section, one sheet should be provided for each separate
volume count which is included.

The generd information such as sate assigned ID, state code, SHRP
ID, and the name of the preparer is recorded on this sheet. It isturned in
by the agency to the LTPP Regiond office.

HIGHWAY ROUTE NO. (THISCOUNT) AND MILE POST NO. (THIS COUNT)

Form Entry:

Explanation:

Example

Highway Route # (This Count)

Mile Post # (This Count)

Enter the common name or highway numbers used to identify the highway and
the mile post number where the traffic volume count was taken. This may be
different from the test section. If a mile post system has not been devel oped,
enter "N/A" on the mile post number line.

Highway Route # (This Count)__IH 35

Mile Post # (This Count)__MP 269

LOCATION (THIS COUNT)

Form Entry:

Explanation:

Example

Location (This Count)

Describe the location of the volume count, especidly if amile post sysem has
not been established for this highway.

Location (This Count) _North of Augtin near Parmer Lane
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FILENAME
Explanation: Enter the filename in accordance with indructions provided to the agency by the
Regiond office. The filename includes the type of count, the state code, the
SHRP ID, and the date of the count, and as described in the previous chapter.
DISK ID
Explanation: Enter the identification number assigned by the highway agency to the disk that

contains the above referenced file.
BEGINNING DATE AND ENDING DATE
Explanation: Enter the beginning and ending date (month-day-year) for the counting period.

BEGINNING TIME AND ENDING TIME

Explanation: Enter the beginning time and ending time for the counting period.
TYPE OF COUNT
Explanation: Sdlect the type of count by marking either Two-way (if the count isfor both

directions), One-way (if one direction is counted), or test lane (if the count was
made only in the test lane).

COUNT DURATION
Explanation: Enter the length of time the count covered and select the appropriate units by
marking either hours, days, or months. (Use hours for short counts, days for
week-long counts, and months for automatic traffic recorders))

TYPE OF SENSOR

Explanation: Sdect the method used for collecting the volume data by marking either road
tubes, piezo cable, piezo film, loops, or other.

EQUIPMENT MANUFACTURER/MODEL NUMBER
Explanation: Enter the equipment manufacturer or brand name and the modd number of the
equipment used for the automated traffic volume count. This information is used

in conjunction with the axle correction factor to caculate the traffic volume a
the Ste.
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AXLE CORRECTION FACTOR AND STANDARD DEVIATION

Explanation:

If this count was taken with a single axle sensor (road tube, piezo cable, etc.)
indicate the axle correction factor that applies to the raw datato estimate daily
traffic. If the agency computes these factors on aregiond or statewide basis,
dso lig the sandard deviation of that esimateif it isavallable. If the count was
taken with equipment that physically counts vehicles (i.e,, usesloops), leave this
blank.

MONTHLY/SEASONAL FACTOR AND STANDARD DEVIATION

Explanation:

Supply the monthly or seasond correction factor that the agency would use to
convert this series of countsinto AADT estimates. If there is no such factor,
leave the space blank. If the agency computes the standard deviation of the
seasond factor (i.e, it isbased on anumber of permanent counters), so
provide that estimate. If more than one seasond factor is used (for multiple day
counts), provide additiona information in the comment section on the form or
on an attached sheet of paper.

DAY-OF-WEEK FACTOR AND STANDARD DEVIATION

Explanation:

OTHER FACTOR

Explanation:

If the agency computes a separate day-of-week factor for estimating AADT,
supply that estimate in this space. If thereis no such factor, leave the space
blank. If the agency computes the standard deviation of that factor (i.e., itis
based on a number of permanent counters), aso provide that estimate. If more
than one factor is used (for multiple day counts), provide additiond information
in the comment section on the form or on an attached sheet of paper.

If the agency uses other factors besides day-of-week and seasonal factors to
estimate AADT based on a short duration count, place that estimate in this
blank. Please define the factor. (If the space provided isinsufficient, use the
comment field at the bottom of the page or a separate piece of paper to
provide the definition.) Also, provide an estimate of the stlandard deviation of
the factor if the agency computes this Satidic.

DISTRIBUTION FACTOR FOR LTPP LANE

Explanation:

If the data submitted contain volumes by lane, leave this space blank. If the data
submitted do not separate the test lane traffic from other traffic, provide an
edimate of the percentage of tota traffic in the test lane.
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SOURCE FOR LTPP LANE DISTRIBUTION FACTOR ESTIMATE

Explanation: If alane digtribution factor is provided, rather than lane specific volumes, ligt the
source for that factor (e.g., averages from the permanent counter, estimates
from the agency design manud, €tc).

COMMENTS

Explanation: Place any comments on suspected data collection errorsin thisarea. Also
include any other comments that might be useful to L TPP researchers or other
individuas using the LTPP traffic database.

6.3 CLASSIFICATION DATA TRANSMITTAL FORM (SHEET 12)

PURPOSE: Sheet 12 is used to transmit vehicle classification data that were
collected from continuoudy operating, automatic vehicle classifiers
(AVC) or from portable classfiers. One of these forms should
accompany each disk containing classification data submitted by the
agency to the Regiond office. If the disk contains classification counts
from severd test sections or severa counts on varying dates a the
same test section, one sheet is submitted for each separate
classfication count which is included. If two-way counts are taken and
L TPP sections are located in both directions on the roadway, a
separate file must be submitted for each direction. Note that for LTPP
locations which have contiguous sections, either SPS projects or a
group of GPS locations which have no intervening intersections one
count can be submitted for al contiguous test sections. SPS projects
which contain both SPS and GPS sections require only one
submission. If asngle submission is provided for a group of which
conssts soldy of GPS sections, al GPS sections to which the data
applies must be identified.

GENERAL Genera information such as sate assigned 1D, state code, SHRP ID,

INFORMATION: and the name of the preparer is recorded on this sheet. The agency
turnsit in to the LTPP Regiond office.

HIGHWAY ROUTE NO. (THISCOUNT)

Explanation: Enter the common name or highway numbers used to identify the highway.
Form Entry: Highway Route # (This Count)
Example Highway Route # (This Count)__IH 35
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MILE POST NO. OR LOCATION (THIS COUNT)

Explanation: Enter a description or the appropriate mile post number where the vehicle
classfication count was taken. This may be different from the test section. If a
mile post system has not been devel oped, enter significant permanent festures
to describe the count location.

Form entry: Mile Post No. or Location (This Count)

Example Mile Post No. or Location (This Count) _MP 3.9 North of Austin near Parmer
Lane
FILENAME
Explanation: Enter the filename in accordance with indructions provided to the agency by the

Regiond office. The filename includes the type of count, the State and SHRP
ID, and the date of the count, as described in the previous chapter.

DISK ID
Explanation: Enter the identification number assigned to the disk by the agency.
BEGINNING DATE AND ENDING DATE
Explanation: Enter the date (month-day-year) that the counting period began and ended.
BEGINNING TIME AND ENDING TIME
Explanation: Enter the time of day that the counting period began and ended.
COUNT DURATION
Explanation: Enter the length of time the count covered and select the appropriate units by
marking either hours, days, or months. (Use hours for short counts, days for
week-long counts, and months for continuoudy functioning classfiers,)

VEHICLE CLASSIFICATION METHOD

Explanation: Check the FHWA blank if the data submitted were collected with the FHWA
13-category classification scheme. If something other than the FHWA 13-
category schemeis used, check the Other blank and write the name of the
system used by the agency in the field marked "Name of Agency Classfication
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Scheme' (note that a corresponding sheet 7 must be submitted for this scheme).
Indicate the number of vehicle classes differentiated by that scheme in the blank
marked "No. of Bins."

TYPE OF AVC EQUIPMENT

Explanation: Check whether the equipment used to collect the datain thisfile was from a
portable counter or a permanent installation.

EQUIPMENT MAKE/MODEL NUMBER

Explanation: Ligt the make and mode number of the eectronics used to collect the vehicle
classfication data. (Write "Manud" if the count was performed with human
observers) Alsoindicate the type of axle sensor used.

SENSOR TYPE

Explanation: Enter the type of sensor used to classify vehicles during this count if other than a
manua count.

ADJUSTMENT FACTORS - GENERAL FACTORS

Explanation: Inthisarea of the form, list any factors (and corresponding standard deviations
if the agency computes them) that are gpplied to dl classes of vehiclesto
edimate average annua conditions. Also provide a brief explanation of what
each of these factors represents. If more space is needed, attach an additional
piece of paper.

ADJUSTMENT FACTOR - CLASS SPECIFIC

Explanation: Inthisarea of the form, list any factors (and corresponding standard deviations
if the agency computes them) that are gpplied to individua vehicle classesto
edimate average annua conditions. Also provide a brief explanation of what
each of these factors represents. If more space is needed attach an additional
piece of paper.

COMMENTS
Explanation: Use this gpace on the form to describe any events that might have impacted the
vdidity of the classfication count. These events may include possible errorsin

the data found during the agency's editing routines or unusud volumes occurring
for other reasons.
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6.4 VEHICLE WEIGHT DATA TRANSMITTAL FORM (SHEET 13)

PURPOSE: Sheet 13 isused to tranamit vehicle weight data that were collected from
a continuoudy operated, weigh-in-motion (WI1M) device, or from
portable WIM. One of these forms should accompany each disk
containing vehicle weight data submitted by the agency to the Regiond
office. If adisk contains weight data from severd test sections or for
severd weight sessons on varying dates at the same test section, one
sheet is provided for each separate weight session included on the disk.
If the data from one weight session fill up more than one disk, one sheet
is provided for each disk. If two-way counts are taken and LTPP
sections are located in both directions on the roadway, a separate file
must be submitted for each direction. Note that for L TPP locations
which have contiguous sections, either SPS projects or a group of GPS
locations which have no intervening intersections, one count can be
submitted for al contiguous test sections. SPS projects which contain
both SPS and GPS sections require only one submission. If asingle
submission is provided for agroup of which conssts solely of GPS
sections, dl GPS sections to which the data applies must be identified.

GENERAL Genera information such as sate assigned 1D, state code, SHRP ID,
INFORMATION: and the name of the preparer is recorded on this sheet. The agency turns
it in to the LTPP Regiond office.

HIGHWAY ROUTE NO. (THIS SESSION) AND MILE POST NO. OR LOCATION (THIS
SESSION)

Form Entry: Highway Route # (This Sesson)
Mile Post # or Location (This Session)

Explanation: Enter the common name or highway numbers used to identify the highway and
the mile post number where the traffic volume count was taken. Thismay be

different from the test section. If amile post system has not been devel oped,
describe the location of the weight sesson.

Example Highway Route# (This Sesson)__IH 35

Mile Post # or Location (This Sesson)__ MP 269
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FILENAME
Explanation: Enter the filename in accordance with indructions provided to the agency by the
Regiond office. The filename includes the type of count, the state code, SHRP
ID, and the date of the count, as described in the previous chapter.
DISK ID
Explanation: Enter the identification number assgned to the disk by the agency.

BEGINNING DATE AND ENDING DATE

Explanation: Enter the dates (month-day-year) that the counting period began and ended.
BEGINNING TIME AND ENDING TIME

Explanation: Enter the times of day that the counting began and ended.
COUNT DURATION

Explanation: Enter the length of time that the count covered and select the appropriate units
by marking ether hours, days, or months. (Use hours for short sessions, days
for week-long sessons, and months for continuoudy functioning WIM devices)

WEIGHT SCALE TYPE

Explanation: Enter the type of weight scae used by marking either portable WIM,
permanent WIM, or some other type of static scale.

EQUIPMENT MAKE/MODEL NUMBER

Explanation: Enter the brand name and modd number of the weight equipment used to make
the automated weight count.
SENSOR TYPE
Explanation: Enter the type of sensor used to collect the data being transmitted. (Piezo cable,

Fiezo film, bending plate, etc.)
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VEHICLE CLASSIFICATION METHOD

Explanation:

Check the appropriate blank for the type of scheme and format of data used
for this submittal. Check “FHWA 13 binin cols. 18-19" if a7-card usesthe
FHWA 13-bin scheme and the data are left judtified in Columns 18 and 19.
Check "FHWA 13 binin cols. 18-23" if a 7-card uses the FHWA 13-bin
scheme and the data are right judtified in Columns 22 and 23. Check “ 6-digit
Truck Weight Study” if the 7-card dlassification scheme follows that
convention. Check “W-card” if W-card data are submitted. List the identifying
name of the agency specific classfication code if something other than the
FHWA classesis used. Identify the location of the datain columns 18-23
(ether right judtified or left judtified) for the agency dassfications.

METHOD OF CALIBRATION AND FREQUENCY

Explanation:

COMMENTS

Explanation:

Describe the methodology for cdibrating the weighing device and the frequency
that the cdibration is made.

Enter any comments relative to the data provided or describe errorsin the data
determined from editing at the Sate leve. Also indicate when equipment
malfunctions have occurred and provide information about any changes that
have occurred a the data collection site. Any other pertinent information is
recorded in the Comments section, or attached on separate pages.

6.5 EQUIPMENT INSTALLATION LOG FORM (SHEET 14)

PURPOSE:

GENERAL

Sheset 14 is used to provide the Agency and L TPP with adescription
of the data collection equipment indtaled a a given location. It is
designed to provide the LTPP Regiond office with a mechanism to
quickly identify what types of equipment are being used by the
agencies. Thisdlowsthe Regiond office to help coordinate the data
collection programs and equipment problem trouble shooting of the
Agencies by alowing the quick identification of other Agencies that
have experience with specific types of equipment.

The generd information at the top of the page, such as State assgned

INFORMATION: ID number, State identification code, SHRP ID number, and location

and date of ingtdlation is recorded on this sheet. It isturned in by the
Agency to the LTPP Regiond office.
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LOCATION

DATE OF
INSTALLATION

CATEGORY OF
EQUIPMENT:

Enter the name of the location of the data collection equipment.
Include the route number of the road on which the equipment is
located.

Enter the date (MM-DD-Y YY'Y) when the equipment and sensors at
this sght werefirg ingdled. (This should be the day the Ste
installation was completed.)

For each category of equipment listed in the left column of Sheet 14,
adescription of the type of equipment, brand name, and serid number
should be provided. Any equipment installed but not specificaly listed
on Sheet 14 should be described in the blanks under each genera
category. Other pertinent information is attached to the primary Sheet
14 for each test locetion.

CONTROL UNIT(S) AND PERIPHERAL EQUIPMENT

Explanation:

In this section, list the serid number, brand (e.g., Golden River), and
type of equipment (Mode 200) for the primary control unit components
ligted in the left hand column.

SENSOR(S) / PLATFORM(S)

Explanation:

SOFTWARE

Explanation:

LOOPS

Explanation:

In this section, ligt the serid number, brand (e.g., Vibra-coax), and type
of equipment for the sensors listed in the left hand column. Leave blank
those entries for items that are not ingtaled at thislocation. (E.g., if the
WIM site does not have an off-scale detector, |eave the “ off-scale€” row
blank.)

In this section, the intent is to provide L TPP with information as to the
source of the vehicle dlassfication dgorithm being used for this Sght.
Does the Agency use its own agorithm (programmed by a vendor?) or
doesit use an agorithm supplied by avendor? In addition, this section
determines whether the Agency is using the centra processing system for
polling and evauating the data collected, or whether they are only using
the tools supplied by the vendor.

In this section, the agency should ligt the types and makers (brand,
number of strands of wire) of the loopsingaled. They should dso list if
there are one or two loops at thislocation. (If only oneloop is present
and isingtdled between two axle sensors, describe this asthe
“downstream” loop.)
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TYPE OF
EQUIPMENT:

BRAND NAME:

SERIAL NO:
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For each category of equipment, the specific typeis provided. For
example, the sensor in the LTPP test lane could be described asa
piezo cable, bending plate, or load cell. The appropriate type
description for the particular siteis listed under the Type column on
Shest 14.

For each category of equipment, the specific brand name should be
described. For example the control unit may be a Golden River WIM
device. Thisinformation should be listed under the Brand Name on
Sheet 14.

The serid number for each category and piece of equipment should
be listed. For example, if the modem that was instaled had a serid
number of AB12345, it would be recorded under the Serid Number
column on Shest 14.

6.6 LOG OF CHANGESAT TEST LOCATIONS WITH PERMANENT AVC ORWIM (SHEET 15)

PURPOSE:

EXPLANATION:

Sheet 15 is used to provide the Agency and LTPP with arecord of
repairs and modifications made at agiven ste. Aswith Sheet 14, the
primary purpose of this materid isto provide the LTPP Regiona
office with information that it can access quickly in order to help
coordinate the transfer of information between States.

Changes are recorded whenever equipment changes are made (e.g.,
replace sensor, change hardware, upgrade software, repair
equipment malfunction, calibrate equipment, discontinue operation,
power failure, etc.). The pertinent information is recorded on
chronologica order on forms that are maintained in log form both in
the controller cabinet on Ste and at the Regiona office. At least
quarterly, the agency forwards copies of the completed formsto the
RCOC.

The RCOC cdlassfiesthese forms as “off-ling’ data. (That is, it is
maintained at the Regiona office, but is not stored dectronicdly as
part of the primary portion of the CTDB.) The information on the
formsis available to the RCOC to review o that any mgor changes
or disruptionsin the continuous data collection operation can be
better understood while QC functions are performed. The logs are
aso used once per year to evaluate the status of traffic data
collection for the site. As appropriate, the comment field on vehicle
classfication and weight data record is annotated to indicate
changes a the dte that could impact the qudity of the collected data
(eg., lightning grike, vehicle collisons at the Site, equipment out of
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sarvice for repairs and maintenance, change of compuiter).

CHANGESTO BE
RECORDED:

A ligt of possible changesthat could occur at esch Site over time
follows. Thisisnot intended to be an dl-incdlusve list of posshbilities

but to serve as guidance to an operator or repair person who vists
the site and needs to record such changes. All changes are recorded
on the Log of Changes (Sheet 15) form at the Ste when the change
occurs or isfirst noticed.

Electronics Replaced

Software Changed

Sensor(s)/Platform(s)
Replaced with Same Type
of Equipment

Sensor(s) Platform(s)
Replaced with
Different equipment

Loop(s) Replaced LTPP
Tedt Lane

Site Reestablished

Complete Equipment Package
Control Unit Only

Interface Only

Modem Only

Loop Amplifiers Only

Other (Ligt)

Complete Package

Axle Spacing Algorithm Only
Other (List)

Sensor Lane 1

Sensor Lane 2

Sensor Lane 3

Sensor Lane 4

Axle Sensor

Sensor Other

Right Platform

Left Platform

Right Patform Load Cdl(s)
Left Patform Load Cdl(s)
Capacitance Pad

Off Scale Detector

Manufacturer
Serid Number
Upstream Loop

Downstream Loop

Same Configuration
Different Configuration
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Method of Data
Collection/Tranamisson

Changed
Roadway Surface
Maintenance a the

Counting/Weighing Site

Other
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Precisely the Same Location
Different Location

Overlay within 300" of the Site
Milling or Planing & the Site (Upstream or Downstream)
Petching of Potholes or Crack sedling

Profilometer Reading Made
Recdibration of Equipment
Manua
Automatic
Equipment Mafunction
Reason:
Vehicle Collison a Ste
Westher or Water Damage
Connecting Wire and Hardware Replaced
Damage by Snow Remova Equipment

The Log of Changes (Sheet 15) is referenced to the Equipment Ingtalation Log (Sheet 14), whichiis
completed when that permanent vehicdle classfication or weighing equipment isingdled & the Ste. An
example of the Equipment Indalation Log (Sheet 14) isincluded in the forms section immediately

following this section.

GENERAL The generd information such as Sate assgned ID, state code, and the

INFORMATION: SHRP Section ID is recorded on the sheet. It isturned in by the agency
to the LTPP Regiond office whenever a piece of data collection
equipment is repaired or modified.

LOCATION

Explanation: Enter the name of the location of the data collection equipment. Include the
route number of the road on which the equipment is located.

TYPE OF EQUIPMENT

Explanation: Enter the type of equipment being repaired in thisfied. Thisis particularly
important if there is more than one piece of data collection eectronics &t this
locetion. (Example: IRD Bending Plate WIM)
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MILEPOST NUMBER (MP #)

Explanation: Enter the gpproximate milepost number of the location of the data collection
equipment cabinet.

MODEL NUMBER

Explanation: Enter the model number of the primary eectronics being repaired or modified.
DATE OF CHANGE
Explanation: Enter the date on which the equipment modification took place.

TIME OF CHANGE
Explanation: Enter the time of day when the change became effective.
DESCRIPTION OF CHANGE
Explanation: Enter a brief text description of the changes/repairs that took place.
Example Replaced upstream piezo-electric cable in the test lane.

PERSON MAKING CHANGE

Explanation: Enter the name (first and last names) of the technician or engineer performing
the change and/or equipment repair.
PHONE NUMBER
Explanation: Enter a telephone number a which the person making the repair can be
contacted.

NEW EQUIPMENT SERIAL NUMBER

Explanation: Enter the serid number of the primary piece of data collection dectronics a this
gte a the end of the repair or change. (Note is the primary piece of eectronics
isthe same as the one listed earlier on this sheet, place the words “same as
above’ inthisfidd. Thiswould indicate thet the primary data collection
electronics were not replaced as part of this*change’ record.)
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6.7 DATA COLLECTION EQUIPMENT CALIBRATION (SHEET 16)

PURPOSE: Sheset 16 is used to record cdibration information for WIM and AVC
equipment indtalled at LTPP test Stes. These sheets provide information on
both the frequency of the calibration effort, and provide ingght into the
accuracy of the equipment performance at that site. This sheet should be
submitted with the first data submittal made after a calibration or cdibration
check is completed at a Site.

GENERAL The generd information such as state assigned I1D, state code, and the SHRP

INFORMATION: ID isrecorded in the upper right corner of the sheet. The sheet isturned in by
the agency to the LTPP Regiond office whenever a piece of data collection
equipment is cdibrated.

DATE OF CALIBRATION
Explanation: Enter the date (MM/DD/YYY'Y') on which the cdlibration effort took place. If

the calibration took place over more than one day, enter the day the calibration
effort was completed.

TYPE OF EQUIPMENT

Explanation: Enter the type of equipment being cdibrated in thisfield by checking the
appropriate box.

REASON FOR CALIBRATION

Explanation: Check the selection that most gppropriately describes the reason why this
cdibration effort was undertaken.

SENSORSINSTALLED IN LTPPLANE AT THISSITE

Explanation: Check the selections that describe the types of sensors (axle sensors and
presence sensors) currently in placein the LTPP test lane. Note that other
sensors may also be located at this Site, in other lanes. Only sensors used for
collecting data in the LTPP test lane should be indicated. More than one sensor
type can be checked if more than one sensor is present. (Usualy loops and an
axle sensor are present for most AVC and WIM devices))
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EQUIPMENT MANUFACTURER

Explanation:

List the manufacturer of the data collection eectronics being used at this site. If
the AVC and WIM data are being collected with more than one st of
dectronics, and these two devices come from two different manufacturers, list
both manufacturers and indicate which device isthe AVC and which isthe
WIM scae.

WIM CALIBRATION TECHNIQUE (Note: if only AVC equipment was cdibrated, leave this

section blank)

Explanation:

Check the sdlection which indicates the cdibration technique being used at this
gte on this occasion. If trucks from the traffic stream are being weighed at a
nearby static scale, dso indicate the number of trucks correctly matched
between the static and WIM scales. If test trucks are being used, indicate the
style of each test truck (e.g., 3S2), and its primary suspension type (eg., air
suspension, leaf springs, etc.)

SUMMARY CALIBRATION RESULTS

Explanation:

In the gppropriate blank, fill in the mean difference between the matched
dynamic and gatic weights for al runsfor gross vehicle weight, sngle axlesand
tandem axles. Also compute and enter the standard deviation of those
esimates. If cdibration runs were made at multiple speeds, combine dl data
collected into single data set before computing these vaues.

NUMBER OF SPEEDS AT WHICH CALIBRATION WAS PERFORMED

Explanation:

Some WIM scaes are speed sengtive. If the scale being calibrated is speed
sengtive, the cdibration must be performed at each of the speed ranges that
can normally befound a thisSte. List in thisfidd the number of speed intervals
(usualy spaced 10 kph or 5 mph gpart) a which cdibration runs were made.

DEFINE THE SPEED RANGES USED

Explanation:

Form entry: DEFINE THE SPEED RANGES USED (MPH)

Example

In these fields, indicate the speed ranges at which the caibration runs took
place. Speed ranges are collected in miles per hour.

DEFINE THE SPEED RANGES USED (MPH) _45 - 50 , 55 -_60
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CALIBRATION FACTOR (AT EXPECTED FREE FLOW SPEED)
Explanation: Indicate the cdibration factor entered into the WIM scale software at the end
of the cdlibration effort.
ISAUTO-CALIBRATION USED AT THISSITE?IF YES, LIST AND DEFINE VALUE

Explanation: Indicate if auto-cdibration isafunction used a thislocation. If it is, indicate the
auto-cdibration value selected.

Example The mean front axle of passing 3S2's is expected to be 10,000 pounds.
CLASSIFIER TEST SPECIFICS (AVC tests should aso be performed for WIM scales)
METHOD FOR COLLECTING INDEPENDENT VOLUME MEASUREMENT

Explanation: Check the sdection which describes how the independent measure of volume
by classfication is measured and againgt which AVC volumes by classare
compared.

METHOD TO DETERMINE LENGTH OF COUNT

Explanation: The AV C comparison can be based on either a given length of count (i.e,, 3
hours) or a given number of vehicle comparisons (i.e., 100 heavy trucks).
Indicate the method by which the duration of this test was determined by
writing the gppropriate figure in the appropriate fied. (For example, write “ 100"
inthefidld NUMBER OF TRUCKS if 100 truck comparisons were needed in
order to make this cdibration check.)

MEAN DIFFERENCE IN VOLUMES BY VEHICLE CLASSIFICATION
Explanation: Indicate the mean differences in volumes within FHWA Classes 8 and 9 during
the test period. If additiona classes are monitored because they are important
to the agency, define the classes compared and report those differences as well.

Findly, indicate the percentage of vehicles that could not be classified during the
test period.

NAME OF PERSON LEADING THE CALIBRATION EFFORT

Explanation: Ligt thefirst and last names of the person leading the cdibration effort.
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CONTACT INFORMATION

Explanation: Ligt the contact information (telephone ether mail or email address for the
person in charge of the cdibration effort.)
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SHEET 10 *STATE ASSIGNED ID [ ]
LTPP TRAFFIC DATA
*STATE CODE [ ]
TRAFFIC VOLUME AND LOAD
ESTIMATE UPDATE-NO SITE COUNT *SHRP SECTION ID [ ]
1. ANNUAL TRAFFIC ESTIMATES

*YEAR ESTIMATED ESTIMATED ESTIMATED *ESTIMATED *ESTIMATED
TOTALVEHICLES  TOTALTRUCK  TOTAL VEHICLES  TOTAL TRUCKS  ESAL’S'YRLTPP

AADT AADT AADT AADT LANE (1000S)

(TWO-WAY) (TWO-WAY) LTPPLANE LTPPLANE

2. METHOD FOR ESTIMATING TOTAL VEHICLE AADT
(TWO-WAY)

Growth factored last year’ s estimate. (6)

Estimated based on volume counts at nearby locations.
©)

Used computerized network analyses. (4)

Factored asingle count taken thisyear at the LTPP site.
@

Averaged multiple countstaken this year at the LTPP
site. (2)

Averaged and factored multiple count taken thisyear at
the LTPP site. (5)

Used flow maps. (7)

Other: (8)

4. METHOD FOR ESTIMATING TOTAL VEHICLES LTPP
LANE AADT

System distribution factors. (2)

Based on actual lane count data. (1)

Other: (3)

*5. METHOD FOR ESTIMATING TOTAL TRUCKS LTPP
LANE, AADT

System distribution factors. (2)

Based on actual lane data count. (1)

Other: (3)

*6. METHOD FOR ESTIMATING ESAL//YEAR
INLTPPLANE

3. METHOD FOR ESTIMATING TOTAL TRUCK AADT (TWO- ESAL/Truck factor (1)
WAY) ESAL/Vehicleclass. (2) (No. of classes)
Used system averages from counts taken this year. (6) ESAL/AxI&(3) Sing. Tand. Tri.
Used count data from nearby sites. (3) Other: (4)
Used count datafrom previous years at the LTPP site. (7)
— Used system averages from previous years. (8) 7.ESAL ESTIMATES- SOURCE OF DATA
— Used computerized network analyses. (4) _ Weight data collected at L TPP site prior years. (2)
___ Usedasingle count taken this year at the LTPP site. (5) Weight data from system averages this year. (3)
__ Factored asingle count taken thisyear at the LTPP site. Weight data from system averages prior years. (4)
@ Weight data from historic W-4 Tables used. (5)
Averaged multiple counts taken this year at the LTPP Other: (6)
site. (2)
Other: (9)
8. WEIGHT SCALE TYPE
WIM scale. (1)
Static scale used for enforcement. (2)
Static scale not used for enforcement. (3)
Other: (4)
NAME OF PREPARER PHONE #

DATE PREPARED

rev. March 12, 2001




SHEET 11 *STATE ASSIGNED ID L 1]
LTPP TRAFFIC DATA

*STATE CODE [ _]
VOLUME DATA
TRANSMITTAL FORM *SHRP SECTION 1D 1
HIGHWAY RT. NO. (THIS COUNT) MILEPOST NO. (THIS COUNT)
LOCATION (THIS COUNT)
FILENAME DISK ID
BEGINNING DATE BEGINNING TIME
ENDING DATE ENDING TIME
TYPE OF COUNT: TWO-WAY ONE-WAY____ LTPP LANE
COUNT DURATION [ ] HOURS [ ]DAYS [ ] MONTHS
TYPEOFSENSOR: __ ROADTUBES______ PIEZOCABLE
PIEZO FILM LOOPS OTHER
EQUIPMENT MANUFACTURER/MODEL #
AXLE CORRECTION FACTOR STANDARD DEV. OF FACTOR
MONTHLY/SEASONAL FACTOR STANDARD DEV. OF FACTOR
DAY -OF-WEEK FACTOR STANDARD DEV. OF FACTOR
OTHER FACTOR STANDARD DEV. OF FACTOR

SPECIFY

DISTRIBUTION FACTOR FOR LTPP LANE
(WHEN NOT AVAILABLE FROM ACTUAL COUNT DATA)

SOURCE OF LTPP LANE DISTRIBUTION FACTOR ESTIMATE

COMMENTS:

FILL OUT ONE TRANSMITTAL SHEET FOR EACH DATA FILE SUBMITTED.

NAME OF PREPARER PHONE#
DATE PREPARED rev. November 9, 1999




SHEET 12 *STATE ASSIGNED ID [ ]
LTPP TRAFFIC DATA
*STATE CODE [ ]
CLASSIFICATION DATA

TRANSMITTAL FORM *SHRP SECTION 1D [ ]

HIGHWAY RT. NO. (THIS COUNT)

MILEPOST NO. OR LOCATION (THIS COUNT)

FILENAME DISK ID

BEGINNING DATE BEGINNING TIME

ENDING DATE ENDING TIME

COUNT DURATION [ ] HOURS [ ] DAYS[ ] MONTHS

VEHICLE CLASSIFICATION METHOD: FHWA OTHER

NAME OF AGENCY CLASSIFICATION SCHEME: NO. OF BINS

NOTE: IFNOT PREVIOUSLY PROVIDED TO SHRPILTPP, PLEASE ATTACH SHEET 6 DESCRIBING THE VEHICLE
CLASSIFICATION CATEGORIESAND ALSO ATTACH SHEET 7 DESCRIBING HOW THE AGENCY WOULD
CONVERT ITSCLASSIFICATION SCHEME TO THE FHWA 13 BIN SYSTEM.

TYPE OF AVC EQUIPMENT: PORTABLE PERMANENT

EQUIPMENT MAKE/MODEL#

SENSORTYPE

ADJUSTMENT FACTORS FOR ESTIMATING AVERAGE ANNUAL VOLUMESBY CLASSIFICATION:

GENERAL FACTORS:

CLASS SPECIFIC FACTORS (PROVIDE BY CLASS OF CLASS GROUPS)

COMMENTS

FILL OUT ONE TRANSMITTAL SHEET FOR EACH DATA FILE SUBMITTED.

NAME OF PREPARER PHONE
DATE PREPARED revised November 11, 1999




SHEET 13 *STATE ASSIGNED ID [ ]
LTPP TRAFFIC DATA
*STATE CODE [ ]
VEHICLE WEIGHT DATA

TRANSMITTAL FORM *SHRP SECTION 1D [ ]

HIGHWAY RT. NO. (THIS SESSION)

MILEPOST NO. OR LOCATION (THIS SESSION)

FILENAME DISK ID
BEGINNING DATE BEGINNING TIME

ENDING DATE ENDING TIME

COUNT DURATION [ JHOURS [ ]DAYS [ ] MONTHS
WEIGHT SCALE TYPE: PORT.WIM_____ PERM.WIM______ OTHER

EQUIPMENT MAKE/MODEL#

SENSOR TY PE

VEHICLE CLASSIFICATION METHOD:

7-card FHWA 13 binin cols. 18-19 7-card FHWA 13 binin cols. 22-23
7-card 6 digit Truck Weight study W-card OTHER
NAME OF AGENCY CLASSIFICATION SCHEME: NO. OF BINS

NOTE: IFNOT PREVIOUSLY PROVIDED TO SHRP/LTPP, PLEASE ATTACH SHEET 6 DESCRIBING THE VEHICLE
CLASSIFICATION CATEGORIESAND ALSO ATTACH SHEET 7 DESCRIBING HOW THE AGENCY WOULD
CONVERT ITSCLASSIFICATION SCHEME TO THE FHWA 13 CLASS SYSTEM.

METHOD OF CALIBRATION AND FREQUENCY::

COMMENTS

FILL OUT ONE TRANSMITTAL SHEET FOR EACH DATA FILE SUBMITTED.

NAME OF PREPARER PHONE
DATE PREPARED revised February 21,2000




SHEET 14
LTPP TRAFFIC DATA
EQUIPMENT INSTALLATION LOG

*STATE CODE
*SHRP SECTION ID

*STATE ASSIGNED ID

[ ]
[ ]
[ ]

LOCATION

INSTALLATION DATE

TYPE

RAN

D NAME

SERIAL NUMBER

Control Unit(s) and peripheral equipment

Control Unit

Interface

Modem

Loop Amplifiers

Other

Sensor(s) / Platform(s)

LTPP Lane Sensor

Sensor Next Adjacent Lane (1)

Senor Next Adjacent Lane (2)

Sensor Next Adjacent Lane (3)

Diagonal Sensor

Offscale Sensor

Right Platform

Left Platform

Other

Software

Complete Package

Axle Spacing Algorithm Only

Other

Loops

Upstream - Lane 1

Downstream - Lane 1

Upstream - Other Lanes

Downstream - Other Lanes

revised November 11, 1999



SHEET 15 *STATE ASSIGNED ID [ ]
LTPP TRAFFIC DATA

*STATE CODE [ ]
LOG OF CHANGE AT LTPP TEST
LOCATIONSWITH PERM. AVC OR WIM *SHRP SECTION ID [ ]
LOCATION TYPE EQUIP.
M P# MODEL #
DATE OF TIME OF NEW EQUIP.
CHANGE CHANGE DESCRIPTION OF CHANGE PERSON MAKING CHANGE PHONE # SERIAL #

revised November 11, 1999



SHEET 16 *STATE ASSIGNED ID
LTPPMONITORED TRAFFIC DATA *STATE CODE
SITE CALIBRATION SUMMARY *SHRP SECTION 1D

[ ]
(]
[ ]

SITE CALIBRATION INFORMATION

1. * DATEOF CALIBRATION (MONTH/DAY/YEAR) [

2. * TYPEOFEQUIPMENT CALIBRATED __ WIM __CLASSIFIER ___BOTH

3. * REASON FOR CALIBRATION

REGULARLY SCHEDULED SITEVISIT RESEARCH
EQUIPMENT REPLACEMENT TRAINING
DATA TRIGGERED SYSTEM REVISION NEW EQUIPMENT INSTALLATION

OTHER (SPECIFY)

4. * SENSORSINSTALLED IN LTPPLANEAT THISSITE (CHECK ALL THAT APPLY):
BARE ROUND PIEZO CERAMIC BARE FLAT PIEZO BENDING PLATES

CHANNELIZED ROUND PIEZO LOAD CELLS QUARTZ PIEZO
CHANNELIZED FLAT PIEZO INDUCTANCE LOOPS CAPACITANCE PADS

__ OTHER (SPECIFY)

5. EQUIPMENT MANUFACTURER

WIM SYSTEM CALIBRATION SPECIFICS**

6.** CALIBRATION TECHNIQUE USED:

TRAFFICSTREAM - ___ STATIC SCALE (Y/N) TEST TRUCKS
____ NUMBER OF TRUCKS COMPARED ______ NUMBER OF TEST TRUCKSUSED
____ PASSESPER TRUCK

TRUCK TYPE SUSPENSION

TYPE PER FHWA 13 BIN SYSTEM

=

SUSPENSION:  1-AIR; 2- LEAF SPRING 2
3- OTHER (DESCRIBE) 3

7. SUMMARY CALIBRATION RESULTS (EXPRESSED AS A PERCENT)
MEAN DIFFERENCE BETWEEN -—
DYNAMIC AND STATIC GVW L STANDARD DEVIATION .
DYNAMICAND STATICSINGLEAXLES . STANDARDDEVIATION .
DYNAMICAND STATICDOUBLEAXLES . STANDARDDEVIATION .

8. __ NUMBEROF SPEEDSAT WHICH CALIBRATION WAS PERFORMED

0. DEFINE THE SPEED RANGES USED (MPH)

10. CALIBRATION FACTOR (AT EXPECTED FREE FLOW SPEED)

11.**  ISAUTO-CALIBRATION USED AT THISSITE?(Y/N)
IFYES, LIST AND DEFINE AUTO-CALIBRATION VALUE:

CLASSIFIER TEST SPECIFICS***

12x**  METHOD FOR COLLECTING INDEPENDENT VOLUME MEASUREMENT BY VEHICLE CLASS:

___VIDEO ___MANUAL ___ PARALLEL CLASSIFIERS

13. METHOD TO DETERMINE LENGTH OF COUNT TIME NUMBER OF TRUCKS

14. MEAN DIFFERENCE IN VOLUMESBY VEHICLES CLASSIFICATION:

*** FHWA CLASS 9 FHWA CLASS
*** FHWA CLASS 8 FHWA CLASS
FHWA CLASS
FHWA CLASS

*** PERCENT “UNCLASSIFIED” VEHICLES:

PERSON LEADING CALIBRATION EFFORT:

CONTACT INFORMATION:

rev. November 9, 1999
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APPENDIX A. HISTORICAL TRAFFIC DATA COLLECTION

The purpose of historical traffic data collection was to ensure that all available traffic data for each 152 m
(500-ft) long, single-lane SHRP General Pavement Studies (GPS) test section were retrieved from the
records, files, and archives of the state and provincia highway agencies (SHA). Historical data have
generdly not been recorded for the Specia Pavement Studies (SPS) sites, since monitoring data was
submitted for these sites once they opened for traffic. The information was recorded on appropriate forms
and formats, and made available for processing and storage in the Long Term Pavement Performance
(LTPP) Central Traffic Data Base (CTDB) to be used in estimating total ESAL at the test section to
date. Traffic volumesin the form of annua average daily traffic (AADT), truck AADT, and estimated
total annual equivaent 18,000 pound single axle loads (ESAL) in the test lane were required for each year
since the opening date. Where available, supporting vehicle classification and truck weight data were
requested. It was understood that such data might be limited. ESAL calculations were made in
accordance with the AASHTO Guide for Design of Pavement Structures (1986).

Historical data were submitted as a package for each site. All historical data sheets and supporting
information for a particular GPS test section were packaged together and submitted to the Regional
Contractor’s Office Coordinator (RCOC). Historical LTPP Traffic Data Sheet 1 was placed on the face
of the package as a summary of all pertinent information about the site and as atransmittal |etter. The
enclosed data forms provided uniform formats for submitting of the key traffic statistics needed in the
performance analysis of the test sections, and perhaps more importantly, information on the method used
for estimating these statistics and any available site-related data.

SHRP requested that each SHA select two GPS test sections as pilot sections, and locate al traffic data
pertinent to those GPS sections. Once the data had been collected and the data sheets were completed,
the packages for those two sections were transmitted to the RCOC for review. The pilot effort allowed
early advice, guidance, and direction to minimize duplication of effort and to ensure understanding within
each SHA and timely submittal of all historical data. A target date of June 30, 1990, was st for this pilot
effort. The RCOC reviewed the packages and responded to each SHA to answer questions raised and to
provide guidance for completing the historical data sheets for other GPS sections.

Truck weight data that had previoudy been provided by an SHA to the FHWA over the past 20 years did
not need to be submitted to SHRP. Available FHWA Truck Weight Study Data were reviewed by the
SHRP consultants and compared to the location of GPS test sections. A list of GPS locations where
compatible truck weight data were available was provided to the Regiona offices. Site-specific truck
weight data relating directly to specific GPS test sections were extracted, reviewed, and anayzed by the
consultant, and were included in the LTPP Centra Traffic Data Base.

1. LTPPHISTORICAL TRAFFIC DATA REPORTING GUIDELINES

The following pages present aflow chart describing the process followed in completing the historical data
forms. Also included are instructions for completing the LTPP Historical Traffic Data forms. State and
provincia agencies were requested to provide traffic data based upon site-specific counts, classification
studies, or weight measurements wherever possible. In the absence of datafiles, the state and provincia
agencies were asked to provide the best annua estimates of the AADT and ESAL for each GPS test
section since it was opened to traffic. An explanation of how estimates were derived and supporting
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documentation were a so requested. The forms were merely a guide for providing these base data to
SHRP.

Sheets 1 through 9 were to be completed for each GPS test section. Equivaent information for SPS 5, 6,
7 and SPS 9 overlay projectsis highly desirable for pre-overlay conditions. The information expected on
Sheet 1 isaso collected for al SPS new construction and rehabilitation projects separately.

If on-site traffic monitoring did not begin at a given site in 1990, Sheet 10 should have been submitted to
provide traffic, (AADT) and loading estimates (ESAL) for that site for each year beginning in 1990 and
extending to the year that on-Site traffic monitoring was initiated. Sheet 10 isincluded in the main text of
this document because Sheet 10 is considered aform for use during the monitoring period of LTPP.

The forms included in this section can be reproduced and used by the SHA for data entry. There are nine
historical traffic data forms:

Sheet 1 Summary Transmittal Form

Sheet 2 Traffic Volumes and Load Estimates

Sheet 3 Procedures for Estimating Annua Average Volumes and Total
Annual ESALs

Sheet 4 Traffic Volume Counts

Sheet 5 Vehicle Classification Data FHWA 13-Class System

Sheet 6 Vehicle Classification Data Agency Defined Classes

Sheet 7 Vehicle Classification Conversion Chart

Sheet 8 Truck Weight Session Information

Sheet 9 Truck Axle Load Measurements by Vehicle Classification

2. FLow CHART DESCRIPTION

The flow chart in Figure A-1 illustrates the process that was to be followed by a SHA to fill out the
historical traffic data sheets presented later in this section. By following this diagram, the flow of which is
discussed below, the SHA representative could determine which forms to complete for each GPS site
maintained by the agency. (Specific directions for completing these forms are presented immediately
following the description of the flow diagram.)

1. Fill Out Sheet 1 - When preparing the traffic information for submittal, start with Traffic Data Sheet
1, Summary Transmittal Form. This sheet summarizes the available site information for this GPS site
asit pertains to traffic measurements.

2. Fill Out First or Next Row of Sheet 2 - After Sheet 1 is completed, move to Traffic Data Sheet 2,
Traffic Volume and Load Estimates. This sheet provides the agency's best estimate of traffic
volumes and loads on the GPS site by year. Fill out one sheet for each GPS site, and fill in one row of
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information for each year the GPS site has been open to traffic (or since the most recent overlay or
rehabilitation project).

After arow isfilled in, proceed on to the other forms, as shown in Figure A-1, to describe the data
and the procedures the agency used to develop the estimate. After providing this supporting
information, return to Sheet 2 to fill in the next year's row of volume and ESAL estimates. Then
provide supporting information for these estimates. Continue this process until the year the section
was opened to traffic or the last overlay or mgjor rehabilitation occurred, whichever comes first.

3. Fill Out Sheet 3 - Asshown in Figure A-1, for each year's row of Sheet 2 (for each GPS site) that is
completed, also complete one Traffic Data Sheet 3, Procedures for Estimating Average Annual
Volumes and Total Annual ESALSs. This sheet briefly describes the types of data and/or assumptions
used to estimate the volumes and ESALs recorded on Sheet 2.

4. Do You Have Supporting Data? - After Sheet 3 is completed, the next step isto provide the traffic
measurements that the agency used to develop the estimates that were just recorded in arow on
Sheet 2.

If the agency did not collect volume, classification, or weight data at or near the GPS site (on the
same highway and in the same direction) for this year, then return to Sheet 2 and continue with the
next year's ESAL estimate.

If the agency did collect traffic data that specifically relate to the GPS site, continue to the lower
portion of the flow chart.

5. Do You Have Electronic Data or Large Amounts of Data? - The next question is whether the traffic
data available for this site consist of afew counts or a large number of counts.

If there are only afew counts, continue to Section 8, Are There Volume Data Available?

If the agency has a large number of counts (volume, vehicle class, or truck weight) that pertain to this
GPS site, determine whether the data are in an electronic form (i.e., on computer disk) or are
available only on paper forms. If the data are in eectronic form, continue on to Section 6, Does
Electronic Data Match SHRP Formats? If the data are only available on paper forms, go to Section
8, Are Volume Data Available?

6. Do the Electronic Data Match SHRP Formats? - If data are available in electronic form, determine
whether the data can be transmitted to SHRP in the standard FHWA formats. (These formats are
presented earlier in this document as Figures 2, 3, and 4.) If the current form of the data does not
alow their submittal in FHWA format, summarize the data and submit the summaries on the paper
forms discussed in this section. If the data are submitted electronically, it is not necessary to submit
the paper forms Traffic Data Sheets 4 through 9.

7. Submit Data Electronically - Submit the data available in dectronic form using the FHWA formats.
See the directions for submitting these data presented earlier this chapter. When that is completed,
return to Sheet 2, and fill out the next year of estimates for thisLTPP site.

If some data can be submitted electronically and other data can not, fill out the appropriate Traffic
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Data Sheets (4 through 9) for the data that do not fit the FHWA format and submit the balance of the
traffic data electronicaly in the FHWA format.

|Como|ete Sheet 1 | |
Was section open to traffic for year associated
with top blank row on Sheet 2?2

NO YES

|Next Location |

Complete top blank row on Sheet 2 and complete
Sheet 3 for same vear as that row

| Is there count data for the year on the Sheet 3 |NO

YES

| Are there large amounts of data? INO
YES

| Is the data in electronic form? INO

YES

|Can data be submitted in standard FHWA formats? |

YES NO

| Volume Data? |

NO YES

|Com0|ete Sheet 4 |

NO | Classification Data? |
YES
Is data in FHWA 13-class scheme?
NO YES
Icomplete Sheets 6 & 7] |_complete Sheet 5 |
NO Weigh-in-Motion data?
YES
| Complete Sheets 8 & 9 |

Figure A-1. How chart of process for completing historica traffic data sheets
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8. AreVolume Data Available? - If volume data that relate directly to the GPS site are available, fill out
one Traffic Data Sheet 4, Traffic Volume Counts, for each count session that was performed.

9. AreClassfication Data Available? - If vehicle classification count data that pertain directly to the
GPS site are available, fill out one Traffic Data Sheet 5, Vehicle Classification Data, for each count
session that was performed. If these data are in the 13 FHWA classes, continue to Section 10, Are
Truck Weight Data

Available? If the vehicle classification counts were done with some other classification scheme, fill
out Traffic Data Sheets 6 and 7 (Vehicle Classification Data Agency Defined Classes and Vehicle
Classification Conversion Information) to describe how the agency would recommend that SHRP
researchers convert these data into the FHWA classifications. (The conversion is done by SHRP to
provide uniformity in data between agencies.)

10. Are Truck Weight Data Available? - If the agency did not collect truck weight data at or near the
GPS site (on the same highway and in the same direction) for this year, then return to Sheet 2 and
continue to the next row.

If truck weight data that pertain directly to the GPS site (and year) are available, determine whether
the data have been previoudy submitted to FHWA as part of the FHWA truck monitoring

program. If the truck data have been submitted for the GPS site to FHWA, check with the RCOC to
determine whether SHRP has the data and that they apply to this site. If the RCOC has the data,
proceed to the next row on Sheet 2. If the data have not been submitted, or for some reason the
RCOC did not receive the data from FHWA, fill out Traffic Data Sheets 8 and 9 (Truck Weight
Session Information and Truck Axle Load Measurements by Vehicle Classification). When this
process has been completed, return to the next row of Sheet 2.

When al rows (years) are completed on Sheet 2 and al of the supporting data sheets for each year are
completed, package al of the data sheets for one GPS site together, and put Sheet 1 on the top of the
package as a transmittal sheet. The package is now ready to be forwarded to the Regional office.
Continue the same process for each GPS test section. Questions about any phase of this process should
be referred to the SHRP Regiona office.

3. HISTORICAL TRAFFIC DATA SHEETS AND INSTRUCTIONS

The following pages provide instructions and explanation for historical data sheets 1-9. Copies of the data
sheets are provided at the end of this appendix.

Data Sections Common for al Data Sheets

Each of the forms requires genera information. The genera information items are enclosed in boxes in
the upper right corner and at the bottom of each page.

Upper Right Corner
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STATE ASSIGNED ID

Form Entry:

Explanation:

STATE CODE
Form Entry:

Explanation:

SHRP ID
Form Entry:

Explanation:

Lower Portion of Page

State AssignedID

Enter the four-digit number that has been assigned by the State or Province for
the applicable LTPP site. If the State or Province has not assigned a number,
leave this space blank.

State Code

Enter the two-digit number that has been assigned by SHRP for the State or
Province. For example, the state code for New York is_3 6.

SHRPID
Enter the four-digit number that has been assigned by SHRP for each LTPP site.
For example, the SHRP ID number for the LTPP test site on 1-88 at the
Ostego/Delaware county linein the state of New Yorkis _4 0 1 8.

NAME AND PHONE NUMBER OF PREPARER

Enter the name and phone number of the person responsible for the data entered on this form.

DATE PREPARED

Enter the date that the form was completed as follows:

Form Entry:
Explanation:

Example:

Date - -

Month Day Year

02-18- 1989

3.1 SUMMARY TRANSMITTAL FORM (SHEET 1)

PURPOSE:

The purpose of thisform isto serve as a cover sheet and transmittal form
for the entire package of historical traffic data forms and supporting
information for a particular GPS test section. It also provides a summary of
all pertinent information about the traffic data collection effort at each GPS
test Site, including location data, and information about the surrounding
environment. This form should be completed first before completing sheets
2-9 for a GPS test section.
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STATE OR PROVINCE AND COUNTY

Enter the appropriate name of the State or Province and the County in which the LTPP tet siteis
located. Provinces should leave the county name blank.

HIGHWAY ROUTE NO. AND MILE POST NO.
Form Entry: Highway Route # Mile Post #
Explanation: Enter the common name or highway numbers used to identify the highway and

the appropriate mile post number by using MP and then the mile post number. If
amile post system has not been developed, enter "N/A™ on the mile post number

line.
Example: Highway Route No._IH 35 Mile Post No. MP 269
NEAREST CITY/TOWN
Explanation: Enter the name of the nearest town or city that is included on the state highway

map and the distance in miles from the test section to that city.
Example: 10 mi. N. of Austin, Texas
NEAREST INTERSECTION
Explanation: Enter the name of the nearest intersecting highway (or major arterial street in
urban areas) and the distance in miles from the test section to that intersecting
highway (or arterial street).
Example: 2mi. S. of FM 620
FUNCTIONAL CLASS

Explanation: Enter the appropriate code for the functional classification for the highway on
which the LTPP siteis located. Codes are as follows:

RURAL URBAN

Code Functional Classfication Code  Functiona Classfication

01  Principal Arterid - Interstate 11 Principal Arterid - Interstate

02  Principa Arterid - Other 12 Principal Arteria - Other Freeways or

Expressways
14 Principal Arteria - Other

06 Minor Arterid 16 Minor Arteria

07 Mgor Collector 17 Collector

08 Minor Callector

09 Loca System 19 Local System
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NUMBER OF LANES EACH DIRECTION AND TOTAL NUMBER OF LANES

Explanation: Enter the number of lanes in each direction and the total number of lanes on the
highway at the LTPP site.
Example: No. Lanes Each Direction 2  Total No. of Lanes 4

DIRECTION OF TRAVEL/LTPP LANE
Explanation: Enter the general direction of travel of vehicles crossing over the LTPP site. If
the roadway is oriented north-south and the LTPP lane is carrying northbound
traffic, enter the word or abbreviation for North.
Example: North or N
DATE OPENED TO TRAFFIC

Explanation: Enter the month, day, and year that the existing highway section was constructed
and opened to traffic or most recently received an overlay or mgjor rehabilitation.

Example: 10 - 30 -1970
Month Day  Year

FIPS COUNTY CODE
Enter the appropriate Federa Information Processing Standards (FIPS) County Identification Code
Number assigned to the county in which the LTPP siteis located. Thisis the same code number used
by FHWA under the HPM S program. Provinces would omit this item.

FHWA STATION IDENTIFICATION NUMBER
Enter the FHWA Station Identification Number for this station if the site has previoudly been assigned
one. A three-digit, alphanumeric designation is used. Only the numbers O through 9 and the 26 |etters

of the alphabet should be used. Leave blank if an FHWA Station Identification Number has not been
issued.

HPMS SAMPLE NO. AND HPMS SUBDIVISION NO.

If the LTPP site has been designated as a HPM S site, enter the HPMS Sample No. and Subdivision
No. If not, leave this space blank.

TYPE OF PAVEMENT: AC, PCC, OTHER

Mark the appropriate type of pavement by selecting either AC for flexible pavements (1), PCC for
rigid pavements (2), or Other for composite pavements or other types (3).

CONTROL OF ACCESS AND MEDIAN

Indicate whether accessis controlled (yes) or not (no), and whether a median exists (yes or no).
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CURRENT SURROUNDING DEVELOPMENT

Indicate the nature of the surrounding development and the type of development that exists adjacent
to the LTPP site by marking either urban, suburban, or the rura category.

HASINTENSITY OF ROADSIDE DEVELOPMENT INCREASED OVER PAST 10 YEARS
(BETWEEN 1980 AND 1990)?

Answer the question about the change in the roadside development over the past 10 years and briefly
describe the changes. For example, "Ten years ago the adjacent land was farmland but now a
residential subdivision has developed there."

GENERAL INSTRUCTIONS

Attach dl related forms, supporting traffic count information, and a map indicating the location of the
LTPP site and each traffic counting or weigh station, and submit the complete package to the SHRP
Regiona Enginesr.

3.2 TRAFFIC VOLUME AND LOAD ESTIMATES (SHEET 2)

PURPOSE: The purpose of thisform is to retrieve and summarize traffic volume and load data
collected by the State for each LTPP site, dating back to the year the LTPP
section was opened to traffic. That is, the date that the roadway construction was
completed, or the date that the present pavement structure was added.

Sheet 3 should aso be completed to provide information about the methodology
used to estimate the annua average daily traffic (AADT), truck volumes and

percentages, AADT in the LTPP lane, truck AADT in the LTPP lane, and annual
ESAL. See Sheet 3 instructions for more details.

GENERAL The general information such as state assigned 1D, state code, SHRP section ID,
INFORMATION: and the name of the preparer should be provided in accordance with the
requirements stipulated at the beginning of this section.

YEAR: This provides a column of years beginning with 1989 and descending in numerica
order to 1965. The AADT, tota truck AADT, AADT in the LTPP lane, the truck
AADT for the LTPP lane, and the total ESAL per year in the LTPP lane should
be entered for each year dating back to the year the section was opened to traffic.

COLUMN 1. ESTIMATED TOTAL VEHICLES AADT (TWO-WAY)

The estimated annual average daily traffic (AADT) volume data for both directions and dl lanes
should be entered in Column 1 for each year beginning in 1989 and descending to the year the section
was opened to traffic. This date is defined in the Inventory Data submitted by the SHA for each site.
For Example, if the estimated AADT is 29,250 vehicles per day in 1987, the entry placed on thelinein
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Where possible, the AADT estimates should be based upon traffic volume counts and vehicle
classification counts at the LTPP site. However, if site-specific counts are not available the SHA is
asked to provide estimates of the AADT, based upon other data available to the SHA, such as traffic
flow maps, summary statistics, construction project files, or traffic engineering or planning studies.
System-wide data and data from other sites may aso be used, if other more exact site-specific data
are not available. If the estimates are based on actual counts of the same traffic that crosses the
LTPP site, the count data, if they are till available, should be forwarded to SHRP.

Sheet 4 is used to record each individual traffic count that was selected to develop the AADT
estimates. Also, the factors used to convert those traffic count data to the AADT should be included.
It is not necessary to fill out Sheet 4 for continuously operated ATR, AVC, or WIM equipment at a
LTPP site. Data taken from a continuously operated ATR, AVC, or WIM location should be
submitted in the format summarized and submitted in the format established by FHWA and adopted
by SHRP for Monitoring Data. The procedures to follow in submitting these data are detailed in later
sections.

COLUMN 2. ESTIMATED TOTAL TRUCK AADT (TWO-WAY)

For each year that the AADT is entered, the estimated average number of trucks for a 24-hour
period is entered in Column 2. Thisis based upon actual truck counts made at the site and is for both
directions and al lanes. A truck is considered to be any vehicle in FHWA vehicle classes 4-13,
including buses. Backup for this estimate is submitted on Sheet 5. If actual counts are not available,
best estimates are made by the SHA. For example, if the AADT of trucksin the traffic stream in
1987 is estimated to be 1320, theentry willbe 1 3 2 0.

COLUMN 3. ESTIMATED TOTAL VEHICLES AADT LTPP LANE

For each year, estimate the average number of vehicles per day traveling in the LTPP lane and enter
the datain Column 3. Thisis a one-way, one-lane volume and should represent the estimated number
of vehicles at the test site for a 24-hour period. If site-specific counts are not available, the SHA
should provide its best estimate. For example, if the number of vehiclesthat are traveling in the LTPP

COLUMN 4. ESTIMATED TOTAL TRUCKS AADT LTPP LANE

For each year, estimate the average number of trucks per day traveling in the LTPP lane and enter
the datain Column 4. Thisis a one-way, one-lane average daily volume. A truck is considered to be
any vehiclein FHWA vehicle classes 4-13, including buses. If site-specific counts are not available,
the SHA should provide its best estimate. For example, if the number of trucks that are traveling in
the LTPP lane in a 24-hour period in 1987 is estimated to be 1060, theentry willbe 1 0 6 0.

COLUMN 5. ESTIMATED ESALSYR LTPP LANE (1,000's)

The SHA should estimate equivalent single axle loads (ESALS) for each year from traffic volume,
vehicle classfication, and weight data, and enter the total annua number of ESALs computed for the
LTPP lane in Column 5. The SHA should use the AASHTO Design Guide Method to determine
truck equivalencies and calculate ESALS The number of ESALswill be recorded in 1000's. For
example, if the number of ESALswas 1,250,000 in 1983, enter _1 2 5 _0 in Column 5for the
year 1983.
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3.3 PROCEDURES FOR ESTIMATING ANNUAL AVERAGE VOLUMES AND TOTAL ANNUAL ESALS (SHEET
3)

PURPOSE: The purpose of thisform isto provide information about the method the SHA used
for estimating the data that were entered on Sheet 2.

GENERAL The general information such as state assigned 1D, state code, SHRP section 1D,
INFORMATION: and the name of the preparer should be provided in accordance with the
requirements stipulated at the beginning of this section.

INSTRUCTIONS FOR SHEET 3:

To complete the form smply check the methodology that most appropriately describes the method
used by the SHA to estimate each of the summary traffic statistics listed on Sheet 2. If the method is
not listed, mark "Other" and fill in a description of the method used.

One sheet is completed for each year that data have been provided on Sheet 2. If the same method
was used for severa years, simply enter the range of yearsin the Year Applicable blank. For
example, 1975-1983. However, if several methods were used over the years, one form is needed for
each change in the methodology used.

Item 7, ESAL ESTIMATES, asks for information on the source of the data used to estimate annual
ESAL and the type of scale that was used to collect those data. If the SHA uses a source or type of
scale that is not listed, mark "Other " and fill in the appropriate source or type of scale. The
optional methods listed for each of the other data types are self-explanatory and do not require further
explanation.

3.4 TRAFFIC VOLUME COUNTS (SHEET 4)

PURPOSE: The purpose of thisform is to record traffic volume data that were collected at or
near aLTPP site. The form also provides for the calculation of the annual average
daily traffic (AADT) in the LTPP lane based upon factoring of the raw count.

Record the traffic volume data collected at or near the LTPP site starting with the
most recent year by completing a separate Sheet 4 for each traffic volume count.
Counts of any duration may be used. Volume counts collected on a continuous
basis from ATR, AVC, or WIM equipment should be submitted in the FHWA
format as discussed earlier in this section and transmitted to the RCOC.

GENERAL The general information such as state assigned 1D, state code, SHRP section 1D,

INFORMATION: and the name of the preparer are provided in accordance with the requirements
stipulated at the beginning of this section.
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HIGHWAY ROUTE NO. (THIS COUNT) AND MILE POST NO. OR LOCATION (THIS COUNT)

Form Entry: Highway Route # (This Count)

Mile Post # or Location (This Count)

Explanation: Enter the common name or highway numbers used to identify the highway and
the appropriate mile post number where the traffic volume count was made. This
may be different from the LTPP site. If amile post system has not been
developed for this highway, describe the location of the volume count.

Examples. A. Highway Route # (This Count)__IH 35
Mile Post # or Location (This Count)___MP 269
B. Highway Route # (This Count)__FM 2222

Mile Post # or Location (This Count) West of Loop 360 in Austin

BEGINNING DATE AND ENDING DATE
Explanation: Enter the date (month-day-year) that the counting period began and ended.
Example: Beginning Date _10 - 30 - 1988
Ending Date 10 - 31 - 1988
BEGINNING TIME AND ENDING TIME
Explanation: Enter the time of day that the counting began and ended, using the military
method of recording time beginning at 12:01 AM as 0001 and continuing to 12
midnight as 2400. For example, 6 AM is 0600 and 6 PM is 1800.
NOTE: The use of military time will apply to all historica dataforms.
Example: Beginning Time 0600 Ending Time 0600
COUNT DURATION

Explanation: Enter the length of time that the count covered and select the appropriate units by
marking either hours, days, or months.

Example: Count Duration 24 [x] Hours
TYPE OF COUNTER AND NAME/MODEL NO.

Explanation: Enter the type of traffic counting equipment used to make the traffic count, and
the name and brand or model number.
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Example: Type of Counter Streeter  Name/Modd # Modd 241
TYPE OF COUNT
Explanation: Choose which option describes the number of directions and lanes counted and

enter an "X" on the line which is most descriptive.
Example: Two-way X OneDir.Only __ LTPPTest LaneOnly __
ACTUAL COUNT INFORMATION
1. TOTAL NO. OF VEHICLES (RAW COUNT)

Record the number of vehicles counted for the duration of the count up to a maximum of 999,999
vehicles per day.

2. ADJUSTMENT FACTORS (FILL IN AS APPLICABLE)

This section is used to denote the methodology used by the SHA to factor a volume count of any

duration to determine the AADT. Enter the appropriate factor or factors used by the SHA, and

then calculate the AADT for that site based upon this count.

2A. ADJUSTMENT TO 24-HOUR COUNT
Enter the factor used by the SHA to convert a count that is for a period less or greater
than a 24-hour period to a 24-hour count. For example, the factor to convert a 48-hour
count to 24 hoursmightbe 0.5 0.

2B. AXLE CORRECTION FACTOR

If the SHA uses an Axle Correction Factor, enter the multiplying factor used to adjust the
actual traffic count for axle variations.

2C. DAY OF WEEK CORRECTION FACTOR
If the SHA uses a Day of the Week Correction Factor, enter the multiplying factor used
to adjust the actud traffic count for the variations depending upon the day(s) of the week
in which the count was made. If Day of the Week and Month Factors are combined,
enter the factor in the space labeled Month Factor.

2D. MONTH FACTOR

If the SHA uses a Month Factor, enter the multiplying factor used to adjust the actual
traffic volume for the month in which the count was made. If Day of the Week and
Month Factor are combined, enter the factor in this space.

2E. OTHER FACTOR (SPECIFY)
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If the SHA uses other factors to estimate AADT, specify the type of factor in the space
provided, and enter the multiplying factor in the units column.

3. ANNUAL AVERAGE DAILY TRAFFIC

Enter the results of applying the multiplying factors cited in paragraphs 2A through 2E to the
traffic volume count. The resulting number will be the Annual Average Daily Traffic for both
directions.

4. DIRECTIONAL DISTRIBUTION FACTOR

To compute the AADT for the LTPP lane, first enter the directiona distribution factor. For
example, if the percentage of traffic traveling in the same direction as the GPS lane is 55%
enter 0.5 5.

5. LTPPLANE DISTRIBUTION FACTOR

If there are two or more lanes carrying traffic in the same direction as the LTPP lane, enter the
percentage of traffic that is traveling in the LTPP lane only. For example, if the traffic in the GPS
lane is 80% of the total traffic traveling in the same direction, enter 0.8 0.

6. AADT LTPP LANE

Compute the AADT in the LTPP lane by multiplying the AADT for two-way traffic by the
Directiona Distribution Factor entered on line 4 and by the LTPP Lane Distribution Factor
entered on line 5. For example, if the adjusted AADT is 20,000, the Directional Distribution
Factor is 0.55, and the LTPP Lane Distribution Factor is 0.80, the AADT in the GPS Laneis
8800 vehicles per day. (20,000 x 0.55 x 0.80 = 8800).

NOTE: One sheet should be completed for each counting session for each year. The AADT for the
LTPP laneis also calculated based on each new traffic volume count. When two or more volume
counts are available during the same year, the SHA may average the AADT computed for each of
the volume counts to determine the actual annual average daily traffic (AADT) for the site or may
use any other appropriate procedure for this calculation. The AADT estimates computed through this
process are then entered on Sheet #2 in Column 1 for the appropriate year.

3.5 VEHICLE CLASSIFICATION DATA FHWA 13-CLASS SYSTEM (SHEET 5)

PURPOSE: The purpose of this form is to record vehicle classification data that were collected
a or near the LTPP dte. The top of Sheet 5 includes site, equipment, and specific
count information for each classification count. This part of the form is completed
for both Sheet 5 and Sheet 6. The lower part

of Sheet 5 is completed for classification counts using the FHWA 13-class system.
Data collected in other classification schemes are recorded on Sheet 6.

One sheet is completed for each vehicle classification session in each year since

the section was opened to traffic. It is not necessary to estimate vehicle
classfication data if red, site-specific data are not available.
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GENERAL

The general information such as state assigned 1D, state code, SHRP section 1D,

INFORMATION: and the name of the preparer is provided in accordance with the requirements

stipulated at the beginning of this section.

HIGHWAY ROUTE NO. (THIS COUNT) AND MILE POST NO. (THIS COUNT):

Form Entry:

Explanation:

Example:

Highway Route # (This Count) Mile Post #

Enter the common name or Highway numbers used to identify the highway and
mile post number where the classification count was conducted. This may be
different than the LTPP site. If a mile post numbering system has not been
developed, enter "N/A" on the mile post line.

Highway Route# IH 35 Mile Post# MP 269

LOCATION (THIS COUNT)

Form Entry:

Explanation:

Example:

Location (This Count)

Describe the location of the classification count, especialy if amile post system
has not been established for this highway.

Location (This Count) North of Austin near Parmer Lane

FUNCTIONAL CLASS

Explanation: Enter the code number for the appropriate functional classification for the
highway on which the vehicle classification count was made. The functional
classes are defined in the FHWA Traffic Monitoring Guide and are as follows:

RURAL URBAN
Code Functiond Classfication Code  Functiona Classfication
01  Principal Arterid - Interstate 11 Principal Arterid - Interstate
02  Principa Arterid - Other 12 Principal Arteria - Other Freeways or
Expressways
14 Principal Arteria - Other
06 Minor Arterid 16 Minor Arteria
07 Mgor Collector 17 Collector
08 Minor Callector
09 Loca System 19 Local System

BEGINNING DATE AND ENDING DATE

Explanation:

Example:

Enter the date (month-day-year) that the counting period began and ended.

Beginning Date 07 - 11 - 1988
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Ending Date 07 - 12 - 1988
BEGINNING TIME AND ENDING TIME
Explanation: Enter the time of day that the counting began and ended.
Example: Beginning Time 0600 Ending Time 0600

DURATION (HRS)

Explanation: Enter the length of time that the count covered in hours.
Example: _24
TYPE OF COUNT
Form Entry: Type of Count: Manual ____ Automated ___
Explanation: Make amark in the appropriate blank to indicate whether the count is a manual

count or one that was made with Automatic Vehicle Classification Equipment. If
the count was manudl, it is not necessary to complete the type of equipment and
equipment name/mode information.

Example: Manua X Automated __
NUMBER OF LANES COUNTED
Explanation: Enter the number of lanes that were counted and included in the classification

count data. If only one lane was counted, note whether it was the LTPP lane.
Example: No. of Lanes Counted _1 (LTPP)
TYPE OF EQUIPMENT
Explanation: Select the appropriate description for the type of equipment used to make the
automated vehicle classification count, including either a permanent Automatic
Vehicle Classification (AVC) counter, portable AV C counter, permanent Weigh-
In-Motion (WIM) counter, or portable WIM counter.
EQUIPMENT NAME/MODEL NO.

Explanation: Enter the brand name and model number of the classification equipment used to
make the automated classification count.
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TOTAL NUMBER OF VEHICLES CLASSIFIED

Explanation: Enter the total number of vehicles that were classified in this counting session.
NUMBER OF TRUCKS
Explanation: Enter the total number of trucks that were classified in this counting session.
PERCENTAGE OF TRUCKS
Explanation: Enter the ratio of total trucks classified to total vehicles classified in the form of a
percentage.

NUMBER OF TRUCKSIN LTPP LANE

Explanation: Enter the number of trucks that were classified during this count session that
were traveling in the LTPP test lane. If the LTPP test lane was not specifically
counted, leave this blank.

PERCENTAGE OF TRUCKSIN LTPP LANE

Explanation: Enter the ratio of the number of trucks in the LTPP lane to the total number of
trucks classified and recorded in Number of Trucks on the previous line on Sheet
#5. The rate is stated as a percentage. If the LTPP lane was not specifically
counted, estimate the percentage of trucks that traveled in the LTPP lane.

VEHICLE CLASSIFICATION METHOD

Explanation: Mark the appropriate blank to indicate the classification scheme used in making
this classification count. The lower part of this form is designed for the FHWA
13-class system only. Sheet 6 isfilled out if something other than the FHWA
scheme was used.

If any scheme is used that differs from the FHWA 13-class system, Sheet 7 is
completed to describe the vehicle classification scheme used by the agency and
how that scheme is expanded or collapsed by the agency to correspond as nearly
as possible with the FHWA 13 classes.

VEHICLE CLASSES

Explanation: The FHWA classes are listed in the left-hand column. Classes 1, 2, and 3 are
combined. Class 4 isfor buses. Buses are considered to be trucks in the LTPP
project. Classes 5-13 are types of trucks varying in number of units and axles.
Item number 12 alows other vehicles to be recorded. The grand total is entered
at the bottom of the form.
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TOTAL NUMBER OF VEHICLES (TWO WAY)

Explanation: If the classification count was for all vehicles traveling in both directions, enter
the total number of vehicles counted for each class or combination of classes.
L eave this column blank if data were not collected in al lanes or in both
directions.

TOTAL NUMBER OF VEHICLES (LTPP DIRECTION)

Explanation: If the classification count was conducted for vehicles traveling in the direction of
the LTPP lane only, enter the total number of vehicles counted for each class or
combination of classes. Leave thisblank if only the LTPP lane was counted or if
data are only available for both directions combined.

TOTAL NUMBER OF VEHICLES (LTPP LANE)

Explanation: If the classification count was conducted for vehiclesin the LTPP lane only, or if
the number of vehiclesin the LTPP lane can be derived directly from counts
made in other lanes, enter the total number of vehicles counted or derived for
each class or combination of classesin the LTPP lane.

3.6 VEHICLE CLASSIFICATION DATA AGENCY DEFINED CLASSES (SHEET 6)

PURPOSE: The purpose of this form isto record vehicle classification data that were
collected at or near the LTPP site and that were classified in a manner
that differs from the FHWA 13-classification system. It isto be used in
conjunction with Sheet 5. Site-related information and information about
the date and time of the count, type of count, type of equipment used,
and total number of vehicles classified is entered on Sheet 5 and attached
to Sheet 6. Data collected in accordance with the FHWA 13-class
system are recorded on Sheet 5. Highway agencies using 4-bin or 6-bin
length classifiers should use this form. One sheet is completed for each
classification counting session.

GENERAL The general information such as state assigned ID, state code, SHRP
INFORMATION: section ID, and the name of the preparer should be provided in
accordance with the requirements stipulated at the beginning of this
section.
HIGHWAY ROUTE NO. (THIS COUNT) AND MILE POST NO. (THIS COUNT)
Form Entry: Highway Route # (This Count)
Mile Post # (This Count)

Explanation: Enter the common name or Highway numbers used to identify the highway and
mile post number where the classification count was conducted. This may be a
different location than the test section. If a mile post numbering system has not
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been developed, enter "N/A" on the mile post line and add a description of the
count location in the space for the Highway Route No.

Examples. A. Highway Route# IH 35 MilePost # MP 269
B. Highway Route # FM 2222 West of Loop 360 Mile Post #_N/A
BEGINNING DATE AND ENDING DATE
Explanation: Enter the date (month-day-year) that the counting period began and ended.
Example: 07 - 11 -1988
BEGINNING TIME AND ENDING TIME
Explanation: Enter the time of day that the counting began and ended.
Example:  Beginning Time 0600 Ending Time 0600
NAME OF SHA CLASSIFICATION SCHEME
This aunique identifier for this SHA classification scheme, which is used by the SHA and SHRP to
identify this specific classification scheme from other schemes used by the SHA. (For example, this
name could differentiate aWIM classification program that produces 15 classes of vehicles from an

AV C device that produces 14 classes.) Enter the Name of the SHA Classification Scheme. The
name must be a one-digit code in either apha or numeric characters.

Explanation: Name of SHA Classification Scheme
Example: Name _01
DURATION
Explanation: Enter the length of time that the count covered in hours.
Example: 24

VEHICLE CLASSES
Beginning with A and running through T, enter a description of each class of vehicles used by the
agency in its classification scheme. If axle spacing is used to classify vehicles, also enter the axle
spacing category for each class. For example, a four-bin classification scheme might be described as
follows:
A. Passenger vehicles, motorcycles, pickups and single unit vehicles.

< feet
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B. Light trucks, pickups and single unit vehicles with trailers,
> feetand < __ feet

C. Semitrailer trucks with 4-6 axles.
> feetand < __ feet

D. Multi-trailer trucks with 6 or more axles.
> feetand < feet

Up to twenty classes can be listed on this form. Complete Sheet 7 to describe how the agency
would relate this classification scheme to the FHWA 13-class system.

TOTAL NUMBER OF VEHICLES (TWO WAY)

Explanation: If the classification count was for all vehicles traveling in both directions, enter
the total number of vehicles counted for each class or combination of classes.
Leave this column blank if data were not collected in al lanes or in both
directions.

TOTAL NUMBER OF VEHICLES (LTPP DIRECTION)

Explanation: If separate classification count data are available for vehicles traveling in the
direction of the LTPP lane, enter the total number of vehicles counted for each
class or combination of classes for the direction of the LTPP lane in this space.
Leave this blank if only the LTPP lane was counted or if data are only available
for both directions combined.

TOTAL NUMBER OF VEHICLES (LTPP LANE)

Explanation: If the classification count was conducted for vehiclesin the LTPP lane only,
enter the total number of vehicles counted for each class or combination of
classes. Complete this column only if data were collected in the LTPP lane.

3.7 VEHICLE CLASSIFICATION CONVERSION CHART (SHEET 7)

PURPOSE: The purpose of thisform is to define the relationship between an agency
classification scheme and the FHWA 13-class scheme. States or
provinces using 4-bin, or 6-bin, or other non-FHWA classification systems
would complete this form. Only one such form is required unless the
relationship varied over time. Complete one form for each new
classification scheme and record the period of time that this classification
schemeis applicable.

GENERAL The general information such as state assigned ID, state code, SHRP
INFORMATION: section ID, and the name of the preparer is provided in accordance with
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the requirements stipulated at the beginning of this section.

SHA CLASSES

Explanation: Name of SHA Classfication Scheme is the designation given to a classification

scheme used by the SHA to describe the data recorded on the corresponding
Sheets 6, 12, or 13. In the left-hand column are the letters A through T, which
are comparable to the state or province classes defined on Sheet 6 (Non-FHWA
13-class system). Alpha characters are used to distinguish between the SHA
classfication scheme and the FHWA 13-class numerical system. Sheet 6 should
be attached to Sheet 7 to further describe the SHA Classification Scheme.

FHWA CLASSES

Explanation:

Class

Across the top of the form are the FHWA 13-classes with classes 1, 2, and 3
combined in the first column and the remaining columns provided for each of the
remaining classes from Class 4 to Class 13. The FHWA classes are defined as
follows:

Type

Motorcycles (Optiond). All two- or three-wheeled motorized vehicles. Typica vehiclesin

this category have saddle-type seats and are steered by handle bars rather than awheel.
This category includes motorcycles, motor scooters, mopeds, motor-powered hicycles,
and three-wheel motorcycles. This vehicle type may be reported at the option of the
State.

Passenger Cars. All sedans, coupes, and station wagons manufactured primarily for the
purpose of carrying passengers and including those passenger cars pulling recrestional or
other light trailers.

Other Two-Axle, Four-Tire Single Unit Vehicles. All two-axle, four-tire vehicles, other
than passenger cars. Included in this classification are pickups, panels, vans, and other
vehicles such as campers, motor homes, ambulances, hearses, and carryalls. Other two-
axle, four-tire single unit vehicles pulling recreationd or other light trailers are included in
this classification.

Buses. All vehicles manufactured as traditional passenger-carrying buses with two axles
and six tires or three or more axles. This category includes only traditiona buses
(including school buses) functioning as passenger-carrying vehicles. All two-axle, four-
tire minibuses should be classified as other two-axle, four-tire single unit vehicles.
Modified buses are considered to be atruck and classified appropriately.

Note: In reporting information on trucks, the following criteria should be used:

a Truck tractor units traveling without atrailer are considered single unit trucks.
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10

11

13

14

15

b. A truck tractor unit pulling other such units in a"saddle mount” configuration are
considered as one single unit truck and are defined only by the axles on the

pulling unit.

C. Vehicles are defined by the number of axlesin contact with the roadway.
Therefore, "floating” axles are counted only when in the down position.

d. The term "trailer includes both semi-and full trailers.

Two-Axle, Six-Tire, Single Unit Trucks. All vehicles on a single frame including trucks,
camping and recresation vehicles, motor homes, etc., having two axles and dua rear
wheels.

Three-Axle Single Unit Trucks. All vehicles on a single frame including trucks, camping
and recreational vehicles, motor homes, etc., having three axles.

Four or More Axle Single Unit Trucks. All trucks on a single frame with four or more
axles.

Four or Less Axle Single Trailer Trucks. All vehicles with four or fewer axles consisting
of two units, one of which is atractor or straight truck power unit.

Five-Axle Single Trailer Trucks. All five-axle vehicles consisting of two units, one of
which isatractor or straight truck power unit.

Six or More Axle Single Trailer Trucks. All vehicles with six or more axles consisting of
two units, one of which is atractor or straight truck power unit.

Five or Less Axle Multi-Trailer Trucks. All vehicles with five or fewer axles consisting of
three or more units, one of which isatractor or straight truck power unit.

Six-Axle Multi-Trailer Trucks. All six-axle vehicles consisting of three or more units, one
of which isatractor or straight truck power unit.

Seven or More Axle Multi-Trailer Trucks. All vehicles with seven or more axles
consisting of three or more units, one of which is atractor or straight truck power unit.

The FHWA classification scheme includes only thirteen classes. However, many WIM
and AV C devicesinclude afourteenth class. This class becomes a catchall for vehicles
that cannot be readily classified by the machine algorithm on the basis of the information
received from the sensor. If the SHA has a class, or bin, defined for this purpose, Sheet
7, Column 14 should be marked as converting 100% from the corresponding catchall
SHA classto Class 14. This maintains integrity of the data and does not force distribution
of those unclassified vehicles back into the other thirteen classes.

Likewise, FHWA does not include Class 15, but many WIM and AV C devices have a

classto record all partia vehicles. This includes off-scale vehicles or lane changing
vehicles or other mafunctionsin the system. Again, to assure truth-in-data, the SHA
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denotes that 100% of the vehicle records of this class in the SHA classification scheme
are converted to Class 15 in the FHWA classification scheme.

CONVERSION DATA

Explanation: Enter the percentage to the nearest whole number that converts the state or
province classification data to the FHWA 13-class system. For example, if SHA
Class A was 45% FHWA Class 1-3 and 55% FHWA Class 4, enter 4 5 in
the column under Class 1-3 and adjacentto SHA ClassAand 5 5 inthe
column under Class 4 and adjacent to SHA Class A. Complete the Total column
on the right side of Sheet #7 for each SHA Class and the Totd line at the bottom
of the matrix for each FHWA Class. The grand total of al entriesin the Total
Column and the entries on the Total Line should equa 100%. It is not necessary
to complete the squares where no data exist. Simply leave them blank.

3.8 TRUCK WEIGHT SESSION | NFORMATION (SHEET 8)

PURPOSE:

GENERAL
INFORMATION:

HIGHWAY ROUTE NO.

The purpose of this form is to record information about the location of
truck weight measurements, type of equipment used, period of operations,
and other pertinent information for each truck weight session. Truck
weights by axle range and vehicle class are submitted on Sheet 9 forms.
One Sheet 8 is submitted with each set of Sheet 9 forms that are
submitted. A set of Sheet 9 formsincludes one form for each vehicle
classfication for each truck session.

NOTE: All weight data that has been previously provided to FHWA as
part of the FHWA Truck Weight Study was provided to SHRP and were
reviewed to determine their compatibility with LTPP sites. Where such
data do relate to a specific LTPP gite, it is not necessary to resubmit these
data on Sheet 9. Data that were not previously submitted to FHWA from
the LTPP site are submitted to SHRP on Sheets 8 and 9. To avoid
duplication, please contact the SHRP Regiona Engineer for your state or
province before filling out this form.

The general information such as state assigned ID, state code, SHRP
section ID, and the name of the preparer is provided in accordance with
the requirements stipulated at the beginning of this section.

(THIS SESSION) AND MILE POST NO. (THIS SESSION)

Form Entry: Highway Route # (This Session)

Mile Post # (This Session)

Explanation: Enter the common name or Highway numbers used to identify the highway and
mile post number where the weight session was conducted. It may be different
from the LTPP site. If amile post numbering system has not been developed,
enter "N/A" on the mile post line.
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Example: Highway Route# IH 35 MilePost# MP 269
LOCATION (THIS SESSION)
Form Entry: Location (This Session)

Explanation: Describe the location of the weight session, especially if amile post system has
not been established for this highway.

Example:  Location (This Sesson) North of Austin near Parmer Lane

FUNCTIONAL CLASSIFICATION

Explanation: Enter the code number for the appropriate functional classification for the
highway on which the weight session was made. The functional classes, which
are defined in detail in the FHWA Traffic Monitoring Guide, are as follows:

RURAL URBAN
Code Functional Classfication Code  Functiona Classfication
01  Principal Arterid - Interstate 11 Principal Arterid - Interstate
02  Principa Arterid - Other 12 Principal Arteria - Other Freeways or
Expressways
14 Principal Arteria - Other
06 Minor Arterid 16 Minor Arteria
07 Mgor Collector 17 Collector
08 Minor Callector
09 Loca System 19 Local System

DIRECTION OF TRAVEL

Explanation: Enter the genera direction of travel of vehicles crossing over the site where the
truck weight measurements are made. If the roadway is oriented north-south,
and the weight measurements are made in the northbound lane, enter the word or
abbreviation for North.

Example: North or N
1. FHWA STATION IDENTIFICATION NUMBER
Explanation: Enter the assigned FHWA Station |dentification Number for this station. Itisa
three-digit, alphanumeric designation. Only the numbers O through 9 and the 26
letters of the alphabet should be used. If a FHWA Station Identification Number
has not been issued, leave this blank.
2. TYPE OF WEIGHING EQUIPMENT
Explanation: Select the item that best describes the type of weighing equipment, including

Permanent Scale, Permanent Weigh-In-Motion (WIM), Portable WIM, or
Portable Scale, and enter an " X" in the space following that option.
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3. COUNT DURATION (HOURS) AND COUNT LANE

Explanation: Enter the total duration of the count in hours. Any period of time may be entered.
For example if the count covered 54 hoursenter_ 5 4.

For Count Lane, select the appropriate code to represent the description of the
lane(s) in which the truck weight measurements were made.

Code Lane Description

0 All lanesin the same direction.

1 Curb lane or lane adjacent to shoulder or outside edge of pavement.

2 Lane adjacent to the curb lane on four lane highway or adjacent to median on divided
four lane highways.

3 Lane adjacent to centerline or median on six lane highway.

4-9 Other lane designation if highway has four or more lanes in one direction.
4. BEGINNING TIME (MONTH, DAY, YEAR, TIME)
Explanation: Enter the time that the weigh session began in month-day-year-time format.
5. ENDING TIME (MONTH, DAY, YEAR, TIME)
Explanation: Enter the time that the weigh session ended in month-day-year-time format.
6. EQUIPMENT MANUFACTURER/MODEL NUMBER

Explanation: Enter the equipment manufacturer or brand name and model number of the
equipment used to make the weight measurements.

7. PURPOSE OF WEIGHT SESSION

Explanation: Select the appropriate purpose of the weight measurement by marking either
Data Collection or Enforcement.

8. VEHICLE CLASSIFICATION SCHEME

Explanation: Mark the appropriate classification scheme used by the equipment for this weigh
session. If anon-FHWA 13-class scheme is used, enter the number of classes or
bins included in that system. Complete Sheet 6 to describe the SHA classification
scheme and Sheet 7 to describe how the non-FHWA system is converted to a
FHWA 13-class system.

9. PAVEMENT TYPE
Explanation: Mark the appropriate type of pavement by selecting either AC for flexible

pavements (1), PCC for rigid pavements (2), or Other for composite pavements
or other types including AC/PCC and PCC/AC overlays (3).
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10. METHOD OF CALIBRATION AND FREQUENCY

Explanation: Describe the methodology for calibration of the weighing device and how often it
is calibrated.

3.9 TRUCK AXLE LOAD MEASUREMENTSBY VEHICLE CLASSIFICATION (SHEET 9)

PURPOSE: The purpose of thisform isto record truck axle load data for one weight session by
vehicle classfication. One form is completed for each vehicle classification for
each weight session. If weight data are not collected by vehicle classification,
complete one sheet and note that all classes are combined.

NOTE: All weight data that has been previously provided to FHWA as part of the
FHWA Truck Weight Study were provided to SHRP and were reviewed to
determine their compatibility with LTPP sites. Where such data do relate to a
specific LTPP gite, it is not necessary to resubmit those data on Sheet 9. Data that
were not previoudy submitted to FHWA from the LTPP site are submitted to
SHRP on Sheets 8 and 9. To avoid duplication, please contact the SHRP Regional
Engineer (or RCOC) for your state or province before filling out this form.

GENERAL The general information such as state assigned 1D, state code, SHRP section 1D,
INFORMATION: and the name of the preparer is provided in accordance with the requirements
stipulated at the beginning of this section.

FHWA CLASSIFICATION SCHEME

Explanation: Mark the appropriate blank to indicate the classification scheme used during this
weight session. The form is designed for the FHWA 13-class system. However,
thisform is aso used for other classification schemes, provided that Sheet 6 is
submitted to define the classification scheme and Sheet 7 is attached describing
the conversion from the SHA scheme to the FHWA 13-class system.

1. VEHICLE CLASS

Explanation: Enter the two-digit number that describes the FHWA vehicle class for which
axle loads are reported. For FHWA Classes 1-3use 0 1. For Class4use 0 4
,Class5 0 5, etc., through class thirteen (1 _3). If the agency uses another
classification scheme, attach Sheet 6 to describe the scheme and enter the
appropriate apha character asfollows __B . Also attach Sheet 7 to describe
how the SHA classification scheme is converted to the FHWA 13-class system.

2. TOTAL NUMBER OF VEHICLES COUNTED

Explanation: Enter the total number of vehicles counted in this class. The total number of truck
axles by type of axle group and by load range for this vehicle classis entered in
columns 3, 4 and 5.

3. SINGLE AXLESBY LOAD RANGE
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Explanation: Enter the total number of axle loads measured in each load range for dl single
axles measured this weight session and by this vehicle classification.

NOTE: If axle weight data were collected in increments other than 1,000 pound categories,
please annotate Sheet #9 with brackets to indicate the appropriate grouping of categories and
enter the number of axles for that grouping of categories in the lowest weight range. Leave the
other weight ranges in the grouping blank. For example, if 2000 pound increments are used,
annotate the weight ranges in pairs and enter the number of axles in the lower weight range.
Then |leave the other range blank. This appliesto each of the types of axle groups (single, tandem,

triple, and quad).
4. TANDEM AXLESBY LOAD RANGE

Explanation: Enter the total number of axle loads measured in each load range for all tandem
axles measured this weight session and by this vehicle classification.

5. TRIPLEAXLESBY LOAD RANGE

Explanation: Enter the total number of axle loads measured in each load range for dl triple
axles measured this weight session and by this vehicle classification.

6. USE SECOND PAGE FOR FOUR AXLE GROUPS

Explanation: If any four-axle groupings (Quads) are recorded, use another Sheet 9 to record
the number of axles, but strike Triple Axles and write in Quad Axles on Item #5.
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SHEET 1 *STATEASSIGNEDID  [_ _ _ _ ]

LTPP TRAFFIC DATA *STATE CODE 1]
SUMMARY TRANSMITTAL FORM *SHRP SECTION ID L 1]
STATE OR PROVINCE COUNTY
HIGHWAY ROUTE NO. MILEPOST#
NEAREST CITY/TOWN NEAREST INTERSECTION
*FUNCTIONAL CLASS___ NO. LANESEACHDIRECTION ___ TOTALNO.LANES__
*DIRECTION OF TRAVEL LTPP LANE [NSEW]

*DATE OPENED TO TRAFFIC - -

FIPS COUNTY CODE FHWA STATION IDENTIFICATION NO.

HPMS SAMPLE NO. HPMS SUBDIVISION

*TYPE OF PAVEMENT: I-AC___ 2-PCC_ 3-OTHER ___

CONTROL OFACCESS YES NO MEDIAN: YES NO

CURRENT (1990) SURROUNDING DEVELOPMENT:
URBAN SUBURBAN RURAL

DID INTENSITY OF ROADSIDE DEVELOPMENT INCREASE BETWEEN 1980 AND 19907
YES NO
IFYES, DESCRIBE CHANGES

NEW FUNCTIONAL CLASS: DATE FUNCTIONAL CLASS CHANGED:

NOTE: ATTACHALL RELATED FORMSAND COUNT DATA AND SUBMIT TO THE SHRP REGIONAL
OFFICE. ATTACH MAP INDICATING THE LOCATION OF EACH TRAFFIC COUNT, VEHICLE
CLASSIFICATION COUNT, OR WEIGHT STATION RELATIVE TO THISLTPP SITE.

NAME OF PREPARER PHONE #
DATE PREPARED rev. February 28, 2000




SHEET 2

LTPP TRAFFIC DATA

TRAFFIC VOLUMES
AND LOAD ESTIMATES

*STATE CODE

*STATE ASSIGNED ID

*SHRP SECTION ID

[ ]
[ ]
[ __]

*YEAR

1.
ESTIMATED
TOTAL VEHICLES
AADT
(TWO-WAY)

2.
ESTIMATED
TOTAL TRUCK
AADT
(TWO-WAY)

3
ESTIMATED
TOTAL VEHICLES
AADT
LTPPLANE

*4,
ESTIMATED
TOTAL TRUCKS
AADT
LTPP LANE

*5,
ESTIMATED
ESALS'YEAR
LTPP LANE
(1000'S)

1989

1988

1987

1986

1985

1984

1983

1982

1981

1980

1979

1978

1977

1976

1975

1974

1973

1972

1971

1970

1969

1968

1967

1966

1965

NAME OF PREPARER

DATE PREPARED

PHONE #

Rev. March 12, 2001




SHEET 3
LTPP TRAFFIC DATA
PROCEDURESFOR ESTIMATING
ANNUAL AVERAGE VOLUMESAND
TOTAL ANNUAL ESALS

*STATE ASSIGNED ID [ 1]

[ ]
[ __]

*STATE CODE

*SHRP SECTION ID

*1. Year Applicable

2.METHOD FOR ESTIMATING AADT

Factored a single count taken this year at the
LTPP site. (1)

Averaged multiple counts taken this year at the
LTPP site. (2)

Averaged and factored multiple count taken
this year at the LTPP site. (5)

Growth factored last year’ s estimate. (6)
Estimated based on volume counts at nearby
locations. (3)

Used flow maps. (7)

Used computerized network analyses. (4)
Other: (8)

3. METHOD FOR ESTIMATING TRUCK
VOLUMES OR PERCENTAGES

Used a single count taken this year at the
LTPP site. (5)

Factored a single count taken this year at the
LTPP site. (1)

Averaged multiple counts taken this year at the
LTPP site. (2)

Used system averages from counts taken this
year. (6)

Used count data from nearby sites. (3)

Used count data taken in earlier years at the
LTPP site. (7)

Used system averages taken in earlier years at
the LTPP site. (8)

Used computerized network analyses. (4)

4. METHOD FOR ESTIMATING AADT BY LTPP
LANE

Based on actud lane count data. (1)

System didtribution factors. (2)

Other: (3)

*5.METHOD FOR ESTIMATING TRUCK AADT
INLTPP LANE

Based on actud lane data count. (1)

System didtribution factors. (2)

Other: (3)

*6. METHOD FOR ESTIMATING ESAL/VEHICLE
ESAL/Truck (1)
ESAL/Vehicle class. (2)
(No. of classes)
Other: (4)

7. ESAL ESTIMATES

(A) Source of Data
Weight data collected at L TPP site this year (1)
Weight data collected at LTPP site prior years.
@
Weight data from system averages this year. (3)
Weight data from system averages prior years.
(4)
Weight data from historic W-4 Tables used. (5)
Other: (6)

(B) Weight Scale Type.

Other: (9) WIM scae. (1)
Static scale used for enforcement. (2)
Static scale not used for enforcement. (3)
Other: (4)
NAME OF PREPARER PHONE #

DATE PREPARED

rev. March 12, 2001




SHEET 4 *STATE ASSIGNED 1D [ 1]

LTPP TRAFFIC DATA *STATE CODE [ 1]

TRAFFIC VOLUME COUNTS *SHRP SECTION ID L 1]

HIGHWAY ROUTE NO. (THIS COUNT)

MILEPOST # OR LOCATION (THIS COUNT)

*BEGINNING DATE ENDING DATE

*COUNT DURATION [ ] HOURS (1) [ ]DAYS(2) [ ] MONTHS(3)

TYPE OF COUNTER NAME/MODEL#

* TYPE OF COUNT: 1- TWO-WAY 2 - ONE DIRECTION ONLY 3-LTPP TEST LANE ONLY
ITEM ACTUAL COUNT FACTORS

*1. TOTAL NO. OF VEHICLES (RAW COUNT)

2. ADJUSTMENT FACTOR (FILL IN ASAPPLICABLE)

A. ADJUSTMENT TO 24-HOUR COUNT

B. AXLE CORRECTION FACTOR

C. DAY OF WEEK FACTOR

D. MONTH FACTOR

E. OTHER FACTOR ( )

*3. ANNUAL AVERAGE DAILY TRAFFIC (AADT)
(TWO-WAY)

4. DIRECTIONAL DISTRIBUTION FACTOR

5. LTPP LANE DISTRIBUTION FACTOR

*6. AADT LTPP LANE

NOTE: COMPLETE ONE SHEET FOR EACH COUNTING SESSION.

NAME OF PREPARER PHONE#
DATE PREPARED rev. November 8, 1999




SHEET 5 *STATE ASSIGNED ID [ 1]

LTPP TRAFFIC DATA *STATE CODE [ 1]
VEHICLE CLASSIFICATION DATA
FHWA 13-CLASS SYSTEM *SHRP SECTION ID ]
HIGHWAY RT. NO. (THISCOUNT) MILEPOST # (THIS COUNT)
LOCATION (THIS COUNT) FUNCTIONAL CLASS
*BEGINNING DATE ENDING DATE
BEGINNING TIME END TIME DURATION (HRS)
TYPE OF COUNT: 1-MANUAL 2- AUTOMATED NO. OF LANES COUNTED
TYPE OF EQUIP.: 1-AVCPERM__ 2-AVCPORT.__ 3-WIM PERM., 4-WIM PORT.
5- NONE (Manual) 6- UNKNOWN __

EQUIPMENT NAME/MODEL#

TOTAL NO. OF VEHICLESCLASSIHED * NO. OF TRUCKS PERCENT TRUCKS
* NO. OF TRUCKSIN LTPPLANE % OF TRUCKSIN LTPPLANE
* VEHICLE CLASSIFICATION METHOD:  1- FHWA 2-OTHER #BINS

NOTE: IF THISCOUNT DOES NOT USE THE FHWA 13-BIN CLASSIFICATION SYSTEM USE SHEET 6. PLEASE DESCRIBE ON AN
ATTACHED PAGE THE VEHICLE CLASSIFICATION SYSTEM USED BY THE AGENCY AND COMPLETE SHEET 7 DESCRIBING HOW
THE SHA WOULD EXPAND OR COLLAPSE THE USER CLASSIFICATION SYSTEM TO CORRESPOND WITH THE FHWA 13 CLASSES.

VEHICLE CLASSES TOTAL NUMBER TOTAL NUMBER TOTAL NUMBER
OF VEHICLES OF VEHICLES OF VEHICLES
TWO-WAY LTPPDIRECTION LTPP L ANE*

1. FHWA CLASSES 1-3 (Cars, Motorcycles, Vans)

2. FHWA CLASS 4 (Buses)

3. FHWA CLASS5 (Two Axle, 6-Tire, SU Truck)

4. FHWA CLASS6 (3 Axle SU Truck)

5. FHWA CLASS7 (4 or more Axle, 1-Trlr. Truck)

6. FHWA CLASS8 (4 or less Axle, 1-Trlr. Truck)

7.FHWA CLASS9 (5 Axle, 1-Trlr. Truck)

8. FHWA CLASS 10 (6 or more Axle, 1-Trlr Truck)

9. FHWA CLASS 11 (5 or less Axle, Multi-Trlr.. Truck)

10. FHWA CLASS 12 (6 Axle, Multi-Trlr.. Truck)

11. FHWA CLASS 13 (7 or more Axle, Multi-Trlr.. Truck)

12. OTHER VEHICLES

GRAND TOTAL *

NAME OF PREPARER PHONE#
DATE PREPARED rev. November 8, 1999




SHEET 6

LTPP TRAFFIC DATA

VEHICLE CLASSIFICATION DATA
AGENCY DEFINED CLASSES

*STATE ASSIGNED ID

*STATECODE

*SHRP SECTION 1D

[ ]
]
[ _|]

FOR 4-BIN OR OTHER CLASSFICATION SYSTEMS
HIGHWAY ROUTE NO. (THISCOUNT)

* BEGINNING DATE
BEGINNING TIME

MILEPOST # (THISCOUNT)____

ENDING DATE
ENDING TIME

VEHICLE CLASSES

CATEGORY)

(DESCRIBE VEHICLE TYPESIN
EACH CLASSOR AXLE SPACING

TOTAL NUMBER
OF VEHICLES
TWO-WAY

TOTAL NUMBER
OF VEHICLES
LTPPDIRECTION

TOTAL NUMBER
OF VEHICLES
LTPPLANE

[

X

“|lolxa|lolo]lolz]lz|r

GRAND TOTAL

NAME OF PREPARER

DATE PREPARED

PHONE#
rev. November 8, 1999




SHEET 7
LTPP TRAFFIC DATA

VEHICLE CLASSFICATION
CONVERS ON CHART

*STATE ASSIGNED ID [ 1]

]
[ _|]

*STATECODE

*SHRP SECTION 1D

FOR 4-BIN, 6-BIN, OR OTHER CLASS FICATION SYSTEMSNOT MATCHING FHWA 13-BIN SCHEME.

USE THIS SHEET TO DESCRIBE HOW THE AGENCY’S CLASSIFICATION SYSTEM CAN BE CONVERTED TO THE FHWA 13
BINS. ENTER PERCENTAGE OF TOTAL SHA CLASSDISTRIBUTED TO EACH FHWA CLASS.
APPLICABLE PERIOD *FROM

*TO

FHWA CLASSES

SHA
CLASS

m O O o

I O m

-

- u» ®® O Ww O =zZz <X

8

9 10 11 12 13 OTHER | TOTAL
*
*

DATE PREPARED

NAME OF PREPARER

PHONE#

rev. March 12, 2001




SHEET 8 *STATE ASSIGNED ID [ ]
LTPP TRAFFIC DATA

*STATE CODE [ ]
TRUCK WEIGHT
SESSION INFORMATION *SHRP SECTION ID [ ]
HIGHWAY RT. NO. (THIS SESSION) MILEPOST# (THIS SESSION)
LOCATION (THIS SESSION)
* EUNCTIONAL CLASSIFICATION
DIRECTION OF TRAVEL 1- EAST; 2 - WEST; 3- NORTH; 4 - SOUTH
1. FHWA STATION IDENTIFICATION NUMBER
2. TY PE OF WEIGHING EQUIPMENT: 1 - PERM. SCALE 2 - PERM. WIM
3- PORT. SCALE 4 - PORT. WIM
3. COUNT DURATION (HOURS) COUNT LANE [Per TMG code]

4. BEGINNING TIME (MONTH, DAY, YEAR, TIME)  * - - -

5. ENDING TIME (MONTH, DAY, YEAR, TIME) * - - -

6. EQUIPMENT MANUFACTURER/MODEL #

7. PURPOSE OF WEIGHT SESSION:
1- DATA COLLECTION 2 - ENFORCEMENT 3- OTHER

*8. VEHICLE CLASSIFICATION SCHEME: 1 - FHWA
2- OTHER NUMBER OF BINS

9. PAVEMENT TYPE: 1-AC 2-PCC 3- OTHER

10. METHOD OF CALIBRATION AND FREQUENCY::

NOTE: IF THISWEIGHT SESSION ISNOT BASED UP THE FHWA 13-BIN CLASSIFICATION SYSTEM, USE
SHEET 7 TO DESCRIBE HOW THE SHA WOULD EXPAND OR COLLAPSE THE AGENCY
CLASSIFICATION SYSTEM TO CORRESPOND WITH THE FHWA 13 CLASSES. ALSO PROVIDE A
DESCRIPTION OF THE CLASSIFICATION SCHEME THAT WAS USED.

NAME OF PREPARER PHONE#
DATE PREPARED rev. November 8, 1999




SHEET 9

LTPP TRAFFIC DATA

TRUCK AXLE LOAD MEASUREMENTS
BY VEHICLE CLASSIFICATION

*STATE ASSIGNED ID

*STATE CODE

*SHRP SECTION ID

[ ]
[ ]
[ __]

*CLASSIFICATION SCHEME: 1- FHWA

2- OTHER NUMBER OF BINS

NOTE: FOR CLASSIFICATION SCHEMES OTHER THAN FHWA SCHEME F, ATTACH SHEET 7
DESCRIBING CONVERSION FROM AGENCY CLASSIFICATION SCHEME TO FHWA 13 CLASSES
(SCHEME F).

*1. VEHICLE CLASS

*2. TOTAL NUMBER VEHICLES COUNTED

3. 4. 5.
SINGLE AXLES NUMBER OF TANDEM AXLES NUMBER OF TRIPLE AXLES NUMBER OF
LOAD RANGE  SINGLE AXLES LOAD RANGE  TANDEM AXLES LOAD RANGE TRIPLE AXLES
WEIGHED WEIGHED WEIGHED
<3000 <6000 <1200
3000- 399 6000- 7999 12000 - 14999
4000- 4999 8000- 9999 15000 - 17999
5000- 5999 10000 - 11999 18000 - 20999
6000- 6999 12000 - 13999 21000 - 23999
7000- 799 14000 - 15999 24000 - 26999
8000- 8999 16000 - 17999 27000 - 29999
9000- 9999 18000 - 19999 30000- 32999
10000- 10999 20000 - 21999 33000- 35999
11000- 11999 22000 - 23999 36000 - 38999
12000- 12999 24000 - 25999 39000 - 41999
13000- 13999 26000 - 27999 42000 - 44999
14000 - 14999 28000 - 29999 45000 - 47999
15000- 15999 30000- 31999 48000 - 50999
16000- 16999 32000- 33999 51000 - 53999
17000- 17999 34000 - 35999 54000 - 56999
18000- 18999 36000 - 37999 57000 - 59999
19000- 19999 38000- 39999 60000 - 62999
20000- 20999 40000 - 41999 63000- 65999
21000- 21999 42000 - 43999 66000 - 68999
22000- 22999 44000 - 45999 69000 - 71999
23000- 23999 46000 - 47999 72000 - 74999
24000- 24999 48000 - 49999 75000 - 77999
25000- 25999 50000 - 51999 78000 - 79999
26000- 26999 52000 - 53999 > 80000
27000- 27999 54000 - 55999
28000- 28999 56000 - 57999
29000- 29999 58000 - 59999
> 30000 > 60000
6. USE SECOND PAGE FOR FOUR AXLE GROUPS.
NAME OF PREPARER PHONE#
DATE PREPARED rev. November 8, 1999




