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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.
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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.

23



Traffic Data Collection Guide revised March 12, 2001

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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Table 5. Fle Naming Convention Example
Example Filename: 7W023456.M N1

revised March 12, 2001

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