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Table 1-1 Software modifications since version 1.5

Version
Implemented | Changes

151 Limited number of continuation cardsto 1 and set software to load sets of 2 or
more but flag as a critical error. Incoming record storage modified to
accommodate the change.

Tightened validation on continuation card values and sequencing.

Y ear, month, day and hour checked on all records not just the first in afile.
Check added for constant or increasing date and hour.

Printing routine modified to insure data always prints.

Edit flags changed to record rather than vehicle basis.

1.52 Graphs per printed page increased from 2 to 4 and titles shortened to
accommodate the change.

Changed WIM line type on graphs to be able to more easily differentiate it on
printouts.

Insured storage of comments longer than 255 charactersin
LTPPFILETRACKER.

1.53 Created QC cover sheet version 1.0 to summarize datain terms of quantity and
errors by site, lane and direction.

Modified AVC and WIM types to correct a printing problem.

Sorted graph output so that graphs, when printed, appear in chronological order
for classification errors. Included ability to restrict graphs printed for this error

typeto asingle year.

Corrected mixed case problems in path names.

1.6 Modified QC cover sheet to remove site statistics and do all reporting on a by
lane and direction basis.

161 Modified Daymaker to account for missing hours or days which might
otherwise create a continuously increasing sequence for the purposes of error
graphing.

Corrected AVC and WIM labeling errors.

Corrected process for counting classification errors.

Corrected loading process to account for orphaned continuation cards.
Corrected loading to handle errors in counting 8+ consecutive zero hours




LTPP Traffic QC Software November 1, 2001
Volume 1: Users Guide pageix

Document Modifications

a b~ DN

Converted to Word and removed line numbering. Changed line spacing to 1.2 and placed
page numbers in header rather than footer.
Added change lists for software and document.

Modified the document to reflect the software changes in user notes sections as applicable.
Added process flow charts to section 2.

Modified section 3.5 and replaced figure 3.14 to reflect capability to select 4-card error
graphs by year.

Replaced section 3.8 to reflect new QC cover sheet report including replacement of figure
3.27.
Added a new subsection to section G to describe a new table, LTPPERRORCOUNT.

L abeled the subsection G.7 and renumbered previous sections G.7 and G.8.

Replaced section H.3 since analysis software as designed is indifferent to the QC software
used to initially review the file.

Removed Section N on Data Management. The material is now part of the LTPP directive on
traffic data processing.

10. Added purge codesto Table|.2.
11. Added ORACLE codes for purges to section G.8.



LTPP Traffic QC Software November 1, 2001
Volume 1: Users Guide page 1

L TPP Traffic QC Users Guide

1. Software Overview

The Long Term Pavement Performance traffic quality control (QC) software is designed to load,
process, and produce reports on monitored traffic data submitted to the LTPP program. It is
divided functionally based on the flow of data through the system to ultimately produce a data
review report and data for loading into the analysis software. Eight program functions (buttons)
are available from the main control panel for use by the program operator as data are loaded,
processed, and analyzed for reports. The software uses an ORACLE database to store summaries
of data and writes processed data to text files for use in the LTPP traffic analysis software.

The program has 4 basic types of files: input files, reference files, summary files and output files.

The input files consist of volume, classification, and weight files. The file formats are those of
the Traffic Monitoring Guide (TMG) 2nd and 3rd editions. The latter uses S.I. units for weight
data. Volume files are not supported by the program nor are HELP files. Reference files contain
site specific and file details. Input files and reference files must be correctly prepared as
discussed later in this document (sections B, C, D, E, and F).

ORACLE tablesinclude a file tracker, error summaries for classification and weight data, daily
volume tables for classification and weight data, and monthly summaries of gross vehicle weight
(GVW). These tables, particularly the file tracker, are essentia for program functions. The
routine backup of these tablesis suggested. A daily backup is strongly recommended and
weekly backup is essential for good practice. The tables themselves are discussed in detail in
section G.

Summary files are created within the QC software. The summary files serve as the basis for
creating the various ORACLE tables. They are not modified by the purge process.

The output files are the processed files which have completed QC. They are the direct inputs into
the analysis software (formerly referred to as Level 3-2-1 processing). There is a one to one
correspondence between input and output files.
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2. Program Usage Flow

The QC software is designed with an expected program sequence procedure in mind. This design
is reflected in the position of the main options on the control panel. In the first position is the
ADB Connect” button, which allows the user to make a connection to the database. A database
connection is a fundamental requirement of all operations within the software. The following
steps are a general guideline for operating the software. A series of flow charts illustrating the
process are found at the end of this section. Processing requirements for the LTPP program are
addressed by directives issued to FHWA LTPP contractors.

1 Create NEWSHT.DAT after locating all files to be loaded in the current session including
at aminimum filename, start date, end date, start time and end time. Transmittal sheet
comments may be entered here but will need to be reentered in the File Tracker portion of
the process.

2. Verify that SHRP.DAT, NEWSHT.DAT, DEFSHTDAT and FUNCLASS.DAT arein
the DAT subdirectory of the director(ies) to be used in PREFS.

3. Start the software and set preference options in the PREFS menu to the root directory for

the data outputs.
Refer to section 3.1 or section B on DAT files information regarding this feature.
4, Identify the connection to the database: DB Connect
5. Invoke the data |oader option to load LTPP data files: Data L oader

Select the files to be loaded and load them. Check the log file after the load is
completed according to the on screen message to verify that al files did in fact
load. Correct and try to load again any file that did not load the first time.

6. Utilize the file tracker to determine the processing status of loaded files: File Tracker
For each file that had transmittal sheet comments, enter them in the View/Edit
files comments box and apply to entry to save the information.

Review the Plett-plots for the sites.
For files that are thought to be missing check the log files and look for a state XX
unusual values for subdirectories.

7. Utilize the card statistics option to view in depth details about loaded files: Card Statistics
Check the counts in both the card statistics and data view portions.

8. Utilize the graph manager to view graphical information about selected data: Graph Mgr.
Use the relevant templates to review and print the necessary graphs. (The
templates will need to be created the first time the software is used by each user.)

0. Print selected graphs for reporting and agency review.

10.  Preparealist of potential purges for review: PRF Editor
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11.

12.

13.

Chapter 5 discusses conditions where purges may be appropriate.
Save the recommended purge lists WITHOUT applying them. Print a copy for
inclusion in the QC packet if needed.
Invoke the QC reporting menu to produce summary statistics on data loaded and file
errors.
At this point the QC report block needs to be checked in the File Tracker.
Forward the QC packet for agency review.
The date the report was generated should be included in comments for the File
Tracker for at least one of the files of each type for each site included in the
report. The date the report is being sent should also be entered.
On receipt of QC packet comments, invoke the purge recommendations file editor to
apply approved purges to loaded data for subsequent processing in the analysis software:
PRF Editor.
Open up the File Tracker and check report received for at least one file of each
type at each referenced site. The date the report was returned should be entered in
the View/File Edit Comments section.
Retrieve the saved PRF files, modify them to reflect the accepted purges. Apply
the purges and save the modified purge file for reference.

Unfamiliar users should read the following sections before running the software:

3.1 PREFS

3.2.2 Data Source Selection

34.1 Plett-Plot

3.5  Graph Manager

3.6 PRFEditor

3.8  QC Report

B. DAT File Requirements

E NEWSHT.DAT

F.1  FileNaming Raw Data Files
F.3  File Naming Extensions for Data Files
J2 Log File Contents

Installation instructions accompany the software and are found in section A.
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Table 2-1 Initial File Preparation

Log in and acknowledge receipt
prepare files for loading

Does Input directory exist? NO

Create input directory

yes

Place files in input directory

Create NEWSHT.dat (sec E)

November 1, 2001

Does Output Directory exist? (sec 3.3.1)| NO

Create output directory

Create dat subdirectory in output directory

page 4

yes
Areall .dat files current? (sec B) | NO SHRP.dat current? | NO | Update for new year, data (sec C) |
yes
yes DEFSHT.dat current? NO | Update for changed site conditions (sec D)
yes
FUNCLASS.dat current? NO Update for new class (sec B)

yes

Start Software
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Table 2-2 Starting Data Processing

Check PREFS (sec 3.1)

I's output directory correct? |

NO Revise PREFS

yes

Connect to database (sec 3.2)

ORACLE option available?

November 1, 2001
page 5

NO Set up ORACLE ODBC

yes

Select Data processing option

3.3 Load Data

3.4 File Tracker 3.7 Card Statistics

3.5 Graph

Table 2-3 Loading Data Files

3.6 PRF Editor

3.8 QC Report

Select input file(s) and open option

Acknowledge loading complete message box

Review log file (sec J)

Did all files load?

NO

Determine reason

yes

Modify file names or edit data as appropriate

Continue processing with File Tracker
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Table 2-4 File Tracker Options

Select site

Did one or more files NO Have all possiblefile NO
successfully load for year corrections been
of interest? made?
YES YES Load Data process
Create Plett plot after selecting Comment all failed
year of interest (sec 3.4.1) files with reason

Add file comments from

transmittal sheets

| Next site or process |

Table 2-5 Purge File Editor

Select site and data type Approved Recall purgefile
Suggested or approved purges? Apply ONLY approved purges
Suggested Save updated purge file

Enter list of suspect days in each month

Enter supplementary comments on purge

reasons for agency reference if needed

Save purge file

Next data type, site or process
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Table 2-6 Suggested Selections for Graphing Options
Are templates present? NO Create templates
Yes (sec. 5.5 plus user specific)
Select site or file
Determine appropriate time scale for graphing
All continuous Samples and continuous Samples
Use quarterly graphs Volumes — monthly Use monthly graphs
Distributions — quarterly
Data types available
ACV only | WIM only | AVC and WIM

Plot daily errors and
vehicle distributions

Plot vehicle and weight
distributions

Plot all vehicle and weight
graphs

| Print review packet either internal or external

| Next file, site or process
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Table 2-7 Card Statistics — Record Level Errors
| Select site and file

November 1, 2001
page 8

Note:
AVC Data YES | Number of records
(sec 3.7.1) Number of record level errors
Number of days of data
Check before graphing - NO Determine principal
reasons for the
Useable file expected? NO failure
If not, why not?
YES
Note:
WIM Data YES | Number of records
(sec 3.7.2) Number of record level errors
Is error rate and NO Are errors correctable
type acceptable? by agency
YES
Next file, site or process
Table 2-8 Options for QC reports
Select report
QC cover sheet Daily Summary Error summary
Select file (opt.) Select file

Select site, year

Print

Next file, site or process
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3. Control Panel

(i LTPP Quality Control

Graph
MGR

Data File
! ] Loader Tracker
PRF Q 3
Statistics PREFS
_ e |

D atabase Connection: | Mo Commection

Exit

Figure 3-1 Control Panel

The control panel, or main menu, shown in Figure 3-1 contains eight functional buttons, a
database connection indicator, and an exit button for exiting the program. The version number
can be found under About after clicking on the QC in the upper left-hand corner.

3.1 PREFS

The user preferences menu provides the ability to customize the behavior of the program.
Currently, only one option is available: base data location. This location is very important to the
behavior of the program and must be set to a location the output files and reference files are to be
or have been stored. Many directories and files are generated by the QC software during the data
loading process, and most of these are used in the analysis software. Except for tables generated
in ORACLE, files and directories are created in a consistent structure under the Base Data
Location. Set this directory to alocation with ample space to store data and that is designated for
the archival and processing of LTPP data.

Cllkhilperatonhicfeicnces X} Al directory and subdirectory names
Path Options in the path must be 8 characters or
|7E!ase Drata Location: Browse ... | less.
[ ok | cance | Figure 3-2 shows the PREFS dialog
box.

Figure 3-2 Sample operator preferences dialog box
Selecting BROWSE brings up the
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currently accessible directories for user selection in lieu of typing in the directory name as shown
in Figure 3-3 Results of Browse Selection. Open and close perform that function for the selected
directory. OK selects the directory name to be used for

PREFS.

.7 Fixes to DB- a H . fLs
e Eom_;egDB o [ Multiple data locations for PREFS may be used within a
A fomwie ose | processing session. It should be noted however that using
i anything other than the drive name and regional
[;% ;TPEEEH abbreviation for the path will result in work to relocate
s filesfor use by the analysis software.
{:l ora_ls
{58 Drcl':'rtaf
{0 PLS_DMP 3.2 DB Connect
-0 PLETTCHE
=t L % | A database connection to ORACLE is required for most
Qe = _Cxel | of the functionality within the software. Thisis due to the

Dieclory e | fact that data are loaded from files into the ORACLE

database and stored there for graphing and file tracking.

Figure 3-3 Results of Browse o o > = )
Tracking information is also stored within atable in the

Selection
ORACLE database, LTPPFILETRACKER®.
T S —— | O 2 connection [0 the

database, select the “DB Connect”

button on the main control panel.

s 0o Souos - S S Thiswill invoke a* Select Data

8] dB.A5SE Files [not sharable] dsn Test Files [not sharable]. dsn ] - -

P8 E wcel Files [not sharable) dzn Source wi ndOW’ Whl Ch eXpeCtS the

(! FoxProFiles [not sharable).dsn user to salect the method through

1'"'1_ Acoess 97 Databaze [not sharable] dsn .

L 2 OFASCLE ODBL dsn the database will be accessed.

| | *

DSM Mame:  |ORACLE ODBC e There may or may not be any data
sources listed in the selection

File Drata Soice I Machine D ats Saurce_!

Select the file data source that describes the driver that pou wish to connsct b

o can useh{a__r'u_l,l file data source Hvat refers to an ODBT diver which iz installed WI ndOW_ If an ORA CL E OD BC
QP WU Maciine.
option is not available in the white
o] et o | sal eF:tI on wi ndow,. continue with
section 3.2.1, Setting up a Data
Figure 3-4 Data Selection Screen Source. If there is a choice available

like the example in Figure 3-4 for

! See section G.1 for adiscussion of thistable.
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connecting to ORACLE, skip to section 3.2.2, Data Source Selection. The software will not
recognize anything but an ORACLE ODBC connection.

3.2.1 Setting up a Data Source

To make a database connection to any database available, the user must identify a method for the
software to make this connection. On the “ Select Data Source” menu, click the “New...” button,
which invokes a“ Create New Data Source” window.

s = Thiswindow providesalist of data base
Select a driver for which pou want to get up a data source. drl Vers that may be used to ConneCt to a
N | ersi | Co- .
Miac:n;oft_mcess Diver Frnchl 00371108 M database. Figure 3-5 shows an example.
Micrazaft dB aze Driver [dbf] - 4.00.3711.08 © Mi

Microsoft Excel Driver (“xls] - 400371708 Mi In the Ilg %I ect M |Crowft OD BC for

Microsoft FoxPro Driver [+ dbfl - 4.00.3711:08 = Mi
Microzoft JDEL for Oracle 2573.3711.00 Mi .
Micrasaft Paradox Driver [~db ) 4.00.3711.08  Mi ORACLE. The software will onl Yy
Microzoft Test Driver (“tat; csv] 400371108 Mi

E:grc?:%"_\\'ff:ﬁg.lslco_ﬂpizD[i\:.-y ggg;g%i“” E": recognize this ODBC option. If this
i —— option is not available, contact the system
Advanced.. | administrator to have the driver installed
: : on the computer. After selecting this
= [ wew JPeet | river from thel ist, click “Next>0 at the
Figure 3-5 Driver selection when setting up new bottom of the menL_J. Aninput window,
database should now be available that asks where

Create New Data Source tO Sa\/e thl S drlvef COI’]fI gUI’aII On

Tupe the name of the file data source you want to zave
this connection ta. Or, find the location to save to by

= kb Type “ORACLE ODBC” in the window

i IDHACLE ODEC Browse. . | . . . .

like the example in Figure 3-6, and click
the “Next > button. A final window
(Figure 3-7) provides some information
about the driver.

e On thiswi.ndow, cl i_ck t.he “Finish” button.
At thispoint, alog in dialog box for the
Figure 3-6 Creating a new data source database appears asillustrated in
Error! Reference source not found.. For ORACLE, there are three inputs: User Name,
Password, and Server. Type the required information into the spaces for the relevant ORACLE
database. The established Traffic User Account should be used to connect to the database. If the
account has not been established or the required user name/password is not known, contact the




LTPP Traffic QC Software November 1, 2001
Volume 1: Users Guide page 12

local database administrator (DBA). After entering all of the information, click the “OK” button.
“ORACLE ODBC” selection should now appear on the “ Select Data Source” menu.

3.2.2 Data Source Selection

In the “ Select Data Source” window, select the data source which allows a connection ORACLE
database. A dialog box like Figure 3-8 will appear to enter a user name, password, and server.
Enter the required information to connect as the established Traffic User. (Seethe DBA if
necessary.)

Assuming all information is correct,
and the database is avail able, the

Create Mew Data Source

When you click Finish, you will create the data source

;NhiCh yo_ufhave iust configured. The driver may prompt you Conn&tl on Wl | | be establ |§]ed and the
or rare infarrnation.

e ] Database Connection message box

Fil : ORACLE ODBC f ’

Diver. Mictosoft ODBC for Oracle updated to ‘ Connected’ on the control

panel of the LTPP QC software. The
software may or may not recall the
items User Name and Server from

0 o Session to session.

¢Back Cancel | To disconnect from the database, or re-
establish the connection, click again on
the “DB Connect” button. If currently
connected, the program will request confirmation to disconnect. Selecting “No” will leave the
database connected. On selecting “ Y es’, the program will terminate the database connection. If
the softwareis not closed, clicking on “DB Connect” will bring up the query “Do you want to
make a new connection?’ To make a new connection or reconnect, select “Yes’. It isnot

necessary to disconnect from the database before exiting the program.

Figure 3-7 Configuration of data source selection

[ M ]| The first time the software is used, a message
User Mame: |"p" - oK I box will come up with aYes/No query -
: - "Y our file tracking table does not exist.
Pazzward: I"’“‘“L. ! ; Cancel | ] o
- : Create one?" Click on “Yes’. (Clicking on
Server. [tppdd = . - ﬂl “No’ disconnects the database.) If this

message ever appears again, it indicates that
the ORACLE file tracking table has been
renamed or dropped from the database. If

Figure 3-8 ORACLE log in screen
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this was unintentional, restore the table from the most recent backup.

3.3 Data Loader

The data loader permits loading of 4-, 7-, C-, and W- card files as well as 7-card fileswith as
many as eight 2-card header recordsinto the program?. 3-card files will not load. HELP datafiles
(aprefix of H) will not load. While data are |loaded, they are checked for errors at thefile, record
and daily (if applicable) levels. They are consolidated into daily summary records for reporting
purposes, statistics and errors are stored in the ORACLE database, and a corresponding text data
fileiswritten for use with the traffic analysis software. Days of data are counted and summarized
by calendar days. This does not depend on whether collection equipment is permanent or
portable. Thisisthe way the original LTPP traffic QC software counted days.

To load adatafile, select the Data Loader button on the main control panel. The window that
appearsis used to select the filesto load from any input source available as shown in Figure 3-9.

T ————— HE It is possible to switch between drives

Lockin | B MyComputer - — - | 7] @] i during aloading session as well as
= 3¢ Floppy (A1) i switch floppy disks or CD-ROMs as

9 (C] needed.

Double-click on the file to be |loaded.
To select multiplefiles, pressthe

Fiename: | ' ] Do | CTRL key and single-click on each file
Flesoftype: [AlFles(i: = = = - & . v cancel_| to be loaded. Alternately, pressthe
¥ Load LTPP Lane Orly SHIFT key, and click on thefirst and

last file for agroup of filesto be

Figure 3-9 Sample screen for selecting filesto load loaded. All filesin between will be
selected. Depending on the length of the path for the input files, up to 70 files can be loaded at a
single time. If more than 70 are selected, NONE are loaded and no record of the loading attempt
will appear in the log. When satisfied with the selection, click the Open button on the menu. The
datais not loaded by the program in alphabetical order by filename. The loading success or
failure of each file iswritten to the log file. For failures, areason isidentified aswell. (See
section A.)

2 See section F for a discussion of the card types.
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The option to load only the LTPP laneis provided, which results in the program loading only
data from the LTPP lane and direction as defined in the SHRP.DAT? file. The option selected is
retained from load selection to load selection. This selection is also used in other portions of the
program. Turning it on in one section will affect the others (Graph Manager, PRF Editor and
Card Statistics.) To see other lanes | ater, the file will need to be reloaded in its entirety.
Reloading the IDENTICAL file to obtain the information on al lanes will not require the
processing described in section H. However, going from all lanesto LTPP lane only in al the
output files needs to be addressed per section H.1.

A “Loading LTPP Card File” message box (Figure 3-10) appears to indicate the processing
status of thefile. To cancel the loading process at any time, click the “Cancel” button. Canceling
the loading process stops processing of the

Loading LTPP Card File W501002_119 .. .
et b = | current file for the current step only. The
Proceszzing Status:  Loading data file .. cancel feature does not erase any
b T 100 | subdirectory structures or temporary files
L that have been created for the file being
Percentage Proceszed X .
- : read at the time of cancellation. It can

damage summary.dat* files leaving a
Figure 3-10 Reporting loading progress summary.tmp file instead and may remove
any output file with the same extension as
the input file. Canceling the loading process is not encouraged or recommended. If loading must
be cancelled, treat thefile asif the raw datais being reloaded per section H.1.

At this point in the loading procedure, the datafile is being checked at the record level for data
errors. Incoming datais separated into monthly files for more efficient summarization in the QC
software. For each file loaded, a record-by-record table is created within the database to store
records containing errors. The errors can be viewed with the Data Viewer. (See section 4 for a
detailed explanation of the function.)

Oncethefileisloaded and saved, the daily processor loads summary files for months of input
datathat have been updated. Only months containing altered data are loaded so as to reduce
redundant processing and increase program efficiency. During this process, multiple status bars
will appear to show the processing status of each monthly file that contains new data. Upon
completion of processing for all files selected to load, the status bars will disappear and either the

3 See section C for adiscussion of thisfile.

4 See section 3.3.2 for adiscussion of thisfile type.
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next file will be processed or a*“Load Completed” message box will appear. The process may
take a considerable amount of time when loading weight data since the summary.dat files are not
indexed.

It is CRITICAL to note that when data is resubmitted for a site, old data must be removed prior
to processing. Thisincludes information in both the summary filesand ORACLE tables. If thisis
not done there will be problems with creating ORACLE tables, their contents, and the QC
graphs. See section H on processing resubmitted data for details.

3.3.1 Post-Processing File Location

ORACLE tables are stored in the Traffic User account, as established by the ORACLE DBA.
The remaining files are stored in the directory which was identified when selecting PREFS. The
traffic data and working files are discussed here. Purge recommendation files are

discussed in section 3.6, PRF Editor. ORACLE tables are discussed in section G. Log files are

discussed in section J.

A working file called workindx.$$$ is used as a scratch file for data processing. It islocated in
the directory identified in user preferences. If processing terminates normally the file will be
empty or non-existent.

Scratch files for converting C-card and W-card files are written to the root directory of the drive
identified in PREFS. If processing terminates normally, there will be no trace of thesefiles.
Otherwise fileswith a S prefix will be found.

The new software creates a somewhat different directory structure than the old software. There
are more levels and differentiation between the traffic file types. As aresult, the base directory
should be the root directory on the drive with the region name. (See section 3.1, PREFS.)

Thefirst level of the directory structure isregion. The second level is state as identified by its 2
character aphaabbreviation. The third level isthe 6 character STATE_CODE, SHRP_ID
combination. The fourth level is LEV4 or LEV5°. The subdirectory structure below LEV4 has a
subdirectory DATA which is split into a subdirectory for each YEAR. A YEAR subdirectory is
split into a subdirectory for AVC (AVC4) and a subdirectory for WIM (WIM7). When volume
data can be loaded, an ATR3 subdirectory is created. The processed data files are stored in the

° Levl, Lev2, and Lev3 are created as a function of the analysis software.
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data type directories. Additionally, the type subdirectories are split in up to thirteen additional
subdirectories, one for each month of the year and (Non) one for any data with an invalid month
value. A sample of apartial, post QC subdirectory structure appearsin Figure 3-11.

Thefirst and last character of the file extension, not file content, is

||:i?)tGS used in determining the year for a given site. The month and year of
| L2000 the file extension must match the month and year of the first record in
——Northat the datafile in order for thefile to be loaded.
—cCT
| I_limfs 4 3.3.2 SJummary Data
| '_l_DAng’;l Each data type has two groups of summary data: ORACLE tables and
L1993 summary. The ORACLE tables are discussed in section G. The input
I—lﬂ?f filesfor the ORACLE tables are created one per month for any month
pr

I - Aug with data. There is a set for classification (under AV C4) and one for

| —Feb | weight (under WIM7). They are all called summary.dat. They are text

I ||:j3|n files which group all of the data for a month together in chronological

| —dun order. Each record indicates the file which supplied the data. The

| F—Mar exception is continuation cards (for weight data) which are not

| 4= Iabeled in this fashion. Thesefilesinclude most QC flags. Daily level

L—wim7 classification errors are omitted. The records do not include purges.
— Graphs for counts after purging must be done with other tools
——Jul (spreadsheets or the LTPP traffic analysis software). See Section 5.4.7
[—3un for adescription of a possible process. The flags on the recordsin
—wmay | SUmMmary.dat files determine what information is added to the

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
g
|| L—Sep ORACLE tables. Datawith critical errorsis excluded from the total
[

[

I

'—I_LEi\;geX counts of vehicles and weights. Data associated with critical errorsis
L—094008 identified in section I.
L—NH
Figure 3-11 Sample 3.3.3 Output Files
output directory Output data files are renamed using the existing file naming
structure conventions for such processed files. (See section F.) They are stored

inthe AVC4 or WIM7 subdirectories by datatype for the site and
year under evaluation. They include the error information and are the
only files to which the purge flags are applied. They are used as input
to the LTPP traffic analysis program. Output files, like input files, are in ASCII fixed column
format. All output files are either 4-card or 7-card records.
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3.3.4 Transmittal Sheets

The QC software will automatically create the transmittal sheets® that are required for each QC'd
file. Transmittal sheets are written to the Index subdirectory of the LEV5 subdirectory. Thereis
only one such file for the site for all years. The name for thisfile is xxxxxx5.inx where Xxxxxx is
the STATE_CODE, SHRP _ID for the site. Thisis abinary file with visible ASCII characters.
Thisfileisan artifact of the original LTPP traffic QC software and is not used in the ORACLE
based traffic analysis software. Comments that would have appeared in the electronic version of
the transmittal sheets are not entered in the ‘ View/Edit File Comments' box in the File Tracker
module (section 3.4).

Writing correct transmittal sheets requires that two files be present in the DAT subdirectory:
DEFSHT.DAT and NEWSHT.DAT’. If the state code, SHRP ID combination is missing from
DEFSHT.DAT, theinformation will default to blanks. If the input file is missing from
NEWSHT.DAT, the QC processing will occur but a note will appear the log file.

3.3.5 Processing Outcomes for Bad Data Files

The processing of various types of data errorsis discussed in section J.2, Log File Contents. If a
filefallsto load, the error message in the log should be sufficient to indicate what actions are
required to correct the problem. Section J has more details on the log file and its messages.

3.3.6 User Notes

To maximize the number of files which can be loaded, path names store used to input data
should be kept as short as possible.

. A 4-card fileloads aslong as al lines are the same length as the first card in the file and
that length is at least 51. If a4-card file has data beyond column 51, the processing
software reads it assuming that the additional columns are to be split as 2 columns per
additional class. Thisistrue whether or not these are actually vehicle records. The
existence of asheet 7 isnot checked in reading such files. It was not checked in the old
software.

®Transmittal sheets are used to catal og what data has been submitted on afile by file basis. The originals
are paper forms completed by the states and sent with the data submission. There is a different format for each type
of data. The information on the sheets includes beginning and ending dates and times, classification scheme,
equipment type, and any comments on the data collected. Thisinformation is used in creating or modifying the
DEFSHT.DAT and NEWSHT.DAT files. (See sections D and E for more information on these files.)

’ See sections D and E respectively for a discussion of these files.
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$ If duplicate records (more than one record with the same date, time, direction and lane for
agiven site) were encountered in 4-card data, the old software would not use them in QC
graphs. The QC software still does not recognize duplicate records as an error. This error
is not detected until daily summaries are created in the analysis software.

$ In the old software, days of datathat fall on daylight savings time are deleted because
they have too few or too many hours of data. The new software behaves the same way.

$ The software is not smart enough to deal with resubmitted data whether modified files
have less data, more data, or the same name with different data. IF AN INPUT FILE
MUST BE REPLACED, PROCESSED FILES, SUMMARY FILES AND ORACLE
RECORDSWILL NEED TO BE DELETED OR MODIFIED. See section H.1 for the
instructions on this process.

$ If afile doesnot meet LTPP lane only criteria, an error message comes back “Input file
contains no loadable data’. A record iswritten to LTPPFILETRACKER with a 1/1/2025
processing date. The relevant subdirectories for the site, year and data type are created.

$ If multiple years areloaded in asingle file, the datawill be loaded but not split by year. It
will al beincluded as datafor thefirst year in thefile.

$ In reloading data, the index file is not updated. When replacing or reloading files, the
index file does not show afile creation/revision date consistent with the file reloading.
Thisisanon-fatal error.

3.4 FileTracker

The LTPP File Tracker is a partialy automated feature within the QC software. It is the user=s
responsibility to maintain some information contained within the file tracker. The purpose of this
tracker isto maintain information about the status of data from loading through applying purge
recommendations. The file tracker provides the ability to monitor the processing status of files
loaded into the software by state and site and contains the capability to graph data received from
agiven site (Plett-Plot).

Select the “File Tracker” option on the control panel to invoke the LTPP File Tracker. A window
appears with avariety of information as shown in Figure 3-12. PREFS may be set to any location
without affecting the operation of this module.

Much of the information pertains to the currently selected file, and some of the information can
be changed. For this reason the file tracker is considered Apartially automated.(
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Two selection lists, state and site, are provided to specify the site for which loaded files should
be displayed. File loading failures result in a state XX with a SHRP ID of 0000. Loaded files will
be displayed in the “Available Files’ selection list B an empty list indicates no files were loaded
or a selection has not previously been madeto view files. The file lists contains information
about the file name and the versions loaded. The file name is displayed first with the period
replaced by an underscore and the version of the fileisin parenthesis. The first time a specific

LTPP File Tracker x| fileisloaded, version A
~ File Selection  Processing Status will be ass gned If afile
State: [CT b A RETE R v Fecord-Level OC with the same nameis

o " DailyLevel 3C loaded at alater time,
Ayalable Filez " OcH : ] .
CO91803 C13 (4] File Type =l the next version (B) will
CO91803_CS3[A) 1 Class [4] Card ¥ OC Report Sent .
CO91802_FE2 (4] l Arehive Locati  Renort Feceived be assigned and so on.
ot n) ||l || et
CO31805_J91 [&) : 4 )
091803491 [B) Purges Applied )
CO91803_LO1 4 Date Processed Thefiletype (dataand
CONB0ILOTE] = 04/24,/2001 Plstt-Plot | _ _
cma Lo, o | enstor_| JECTONE format), archive location
—%iew/Edit File Comments (tO |0cate procemj
perm &V C showed ghosts axles 1/1-5/1933
OC to EL 1/6/1994 data), and date
Facket to state 2/13/34
Flurges accepted Iif 5/30/1934 processed are displayed

next to thefilelist for
each file selected. On
the right side of the
menu are the processing
steps that have been
completed for the
selected file. Steps
marked with ared X are
not yet completed, while
steps with a blue check mark are completed. Steps with an empty check box next to them are
provided for the user to check off when the step is compl eted.

QK I Cancel Apply |

Figure 3-12 File Tracker screen

Figure 3-12 illustrates the results of afile which has completed the QC process.

A white, text input box, labeled “ View/Edit File Comments’ is provided. The user can enter
comments regarding the selected version of the data file. Up to 2000 characters of information
can be included containing any notes the user considers relevant. Thisis where any comments
from the transmittal sheets should be stored electronically. Thisinformation is not carried
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forward to the QC report. It is stored in the LTPPFILETRACKER® table in the COMMENTS
field. To print it out an extraction must be made from that table. Standard copy and paste
commands (Ctrl+C and Ctrl+V respectively) work if comments need to be repeated for multiple
files or imported from other files. To electronically store notes on a site the user may also use the
commenting capability in the purge file. (See section 3.6.1, Purge File Structure).

Note: Any changes made on this menu must be “Applied” before changing the selected datafile
or exiting the menu. Failure to apply the changes resultsin the loss of changes. The Apply button
greys out after changes are applied. Any revision to the comments reactivates the Apply button.

3.4.1 Plett-Plot

The ability to plot a graph of data received from a given state/site is provided by the file tracker
for years in which data have been received and processed to date by the software. Displayed on
the right side of the file tracker menu below the processing steps list is the Plett-Plot button.
Beside the button isa selection list of years for data already processed for this state and site.

To produce a Plett-Plot:

LiPP Goph o | |
$ Select the site and year to
Wolume by Class/Vechicle Data Received for September, 1999 (OR, 7081) be graphed |t iS not

necessary to select afile.
. Select the Plett-Plot button

next to the list of yearsto

produce the graph.

-
-

For each of the monthsin which
data have been received, agraphis
LEE b lolidatalalslstrdelatodi odadadsdedi bedako dISpIayed with values of 1
Rayaan (received) or O (not received) for
: |1 every day. Theplot is produced
for al datareceived with AVC
showing as the left hand bar for a
day and WIM data graphing on the right side of the interval. All bars are currently the same color
so the results will be similar to Figure 3-13. The graphs are |abeled with site, month and year.
Thetext at the top of the graph indicates the relative positions

[ R S Y S | oLm = — @ 0o A

[=]

Figure 3-13 Sample Plett-plot

8See section G.1 for adiscussion of this table.
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of the data types. The software goes through the entire calendar year in sequence whether or not
any datawas received for amonth. Any month's plot may be printed.

3.4.2 User Notes

$ On occasion, thick lined boxesin varying colors will appear around the processing status
boxes which can be checked by the user. The outlines are erratic in both presence and
color even for the samefiles. This does not affect program function.

WARNING: The option to delete files exists through this module. Selecting afile from the
Available Files list and pressing the delete key on the keyboard will delete knowledge of that
file from the ORACLE database. It will not, however, affect either the summary files used for
graphing or the output files used for analysis even if the last version loaded is selected. Deleting
files here can produce erratic results in further processing activities. The user is solely

LTPP Graph Manager responSi ble for deali ng with any
 File Information consequences of deleting files here.
viziz | sis Dala - Reloading files from scratch is generally
|::T - Yolume By Clazs hd . .
e 1D P the only corrective action.
ite 1D — File Dptions 1
W : ™ Restict to File: {
| = i .
- UPPLaneOry | Jcostenz o3 = | 3.5 Graph MGR
—Daily Walume Graphs ——— — Comparative Graphs —| The graph manager prOdUCGS graphl Cs
veor  [HEEIN] ™ AVC vs WM Volume of data containing errors, gross vehicle
[ 8+ Consecutive Zero Wolumes || [ AWC we Wik Distibution wei ght (GVW) pl ots, and Compal‘iSOHS
[ 4+ Consecutive Static Yolumes | - . .
2005 1 el | weight Graphs qf vol ume ano-l wg ght data over agiven
I~ Missing Hourly Volume || G DSttt time period within ayear. The graph
D ata Selection Options manager includes a template manager to
tanth IMnntth j Yearl Lane |1 ‘°‘| set up predeflned graph sets. The
Days |01 -1 Class | | Direction [1 H template can then be run for the selected
 Graphing Templates state, site, and year to produce the series
Templates Giraphs in Template of graphs saved within that template.
MON_GvWw_3 - .
MON_VOL_B_6 9 13 :l (See section 5.5 for a set of

MOM_CLASS 4 W 7
d-card checks LI
QTR St 9

MHew | Delete | Henamel Rur | Capture | Update | Delete !

Displa_l.JGlaphI Frint Graph | FRF Editor | Cloze |

recommended templ ates.)

Graphs can be printed from the Graph
Manager.

Figure 3-14 Graph Manager Screen The purge file editor can be accessed

from the Graph Manager without having to exit it and enter the PRF module.
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The Graph Manager selection screen is divided in to three main sections, beginning with the site
selection criteria, followed by the graphics options and the template manager as shown in Figure
3-14.

If more than one output location has been defined for asite for a year, the graphs will be wrong
since the ORACLE tables will be incomplete. It is the user=s responsibility to ensure that all data
files processed for asite for a year are output to the same place as defined by PREFS and the
standard subdirectory structure. Failure to do so will prevent the QC software from producing
accurate results.

3.5.1 Ste and Data Selection

The entry in PREFS affects the functioning of this element of the software. The graphing
requires access to the SHRP.DAT file since LTPP Lane Only is an option. If multiple PREFS
have been adopted for processing (i.e. separate state subdirectories) and the current selection
does not contain a SHRP.DAT entry for the currently selected state and site, the error message
“Unableto find SHRP entry for the state and site.” will appear. Either change the site or change
the PREFS entry before continuing.

The file information section in the Graph Manager consists of a state and site to identify the data
sets to be used, a data type, and afile restriction option. Selecting the active datatype
determines the graphing options available. For example, the weight graphs are not available
when the Volume By Class data option is selected. Daily volume graphs cannot be produced
without classification data being loaded.

It is possible to restrict graphsto a specific file or to the LTPP lane data. The former can be
useful for plotting only errors or statistics from that file and not all filesloaded for the site. By
selecting the “LTPP Lane Only” option, the direction and lane should automatically be filled in
under “Data Selection Options” when anew siteis chosen.

Graphing is not restricted to the data for the LTPP lane if multiple lanes of data have been loaded
for asite.

3.5.2 Graph Selection

A variety of graphs are available through the graph manager to plot errors and comparison
values. For Volume by Class data, four graphs are available. They are based on LTPPRC tables.
To limit the number of graphs produced by the software the year of interest is one of the
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selection options for “Daily Volume Graphs’. These graphs do not exist for volumes derived

LTPP Graph Output [ O] =]

2+ Zere Hourly Volumes (T2, 1012) on 12/15/1%97 Morth Lane 1

250 250
H
0
o 200 1 L 200
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¥
\U/ 100 4 r oo — Total Yolume
|
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m
@

L o I e e e e
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[ it | Concel |

Figure 3-15 Sample 8+ consecutive zero volumes
graph
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LTPP Graph Output

A+ Static Hourly Volumes (T2, 1012) on 12/02/1%957 North Lane 1
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Figure 3-16 Sample 4+ consecutive static volumes
graph

from weight data.

» 8+ Consecutive Zero Volumes
Produces a graph for any day containing
eight or more zero hourly volume counts.
Zero hourly volume counts are not the same
as missing hours. In this case the volume
recorded for the hour was zero as evidenced
by the fact that arecord existsin the file for
that hour. An example is shown in Figure
3-15.

e 4+ Consecutive Static Volumes

Produces a graph for any day containing
four or more identical hourly volume
counts. Four consecutive zero volume hours
do not count as 4+ consecutive static
volumes. An exampleis shown in Figure
3-16.
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LIPP Gianh Dulpu Bl=i E3 « 1AM >1PM Volume Count
1AM Vohums > 1 PM Voume (K5, 1012) on for 12/06/1957 North Laae 1 Produces a graph for any day containing a
volume count at 1 am. that is greater than

E the observed volume count at 1 p.m. 1 am.
j isthe hour starting at midnight. 1 p.m. isthe
v | Lo S hour starting at noon. An example is shown
i s in Figure 3-17.

0 2 4 6 8 10 12 14 16 18 20 22
Hour

Figure 3-17 Sample 1 am.>1p.m. volume graph
LTPP Graph Dutput (s EY * Missing Hourly Volume
Missing Hourly Volumes (OF, 7031) on 09/07/1999 East Lane 1 Produces a graph for any day in which one
or more an hourly volumes was not present
0] during loading. Figure 3-18 has an
€ example.
y 150 4 + 150
7 o] o T These four types of plots are created only
n from 4-/C-cards. They can be obtained if
R s R e any classification data exists even if
— 'Weight by Vehicle' is selected asthe

activefile type.
Figure 3-18 Sample Missing Hourly Volumes

graph The following graphs are available to
LTPP Graph Outpur CEE display AVC versus WIM data and require
£VC Vohune vs WIM Volume (CT, 1803), Trucks, Morth Lane 1, January 1893 information be set in the “ Data Selection
- . Options’ of the Graph Manager (see

120 +

section 3.5.3.)

a0 - aa

Leo v . AVC vs. WIM Volume
pAT e A graph comparing observed daily AVC

L volume counts versus WIM data converted
to volume counts for a given class or for all

trucks as shown in Figure 3-19.

B0

©3c —o<

40 A

20

1)

izt ] Pt | Concel |

Figure 3-19 Sample AV C vs. WIM volume graph
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. AVC vs. WIM Distribution

LTPP Graph Dutput [-I0]x]
-y A graph comparing the total volume for
ANVC vz WM Distribution (OR, 7081) for East Lane 1, September 1599 .
AV C versus WIM data for each day in the
o | [ oo date range selected similar to the example
o, 0] [P in Figure 3-20. Thiswill print even in the
ke B absence of one of the two types of data.
" ] P i These values are not adjusted for count
. IAY/RA [ duration which may severely distort the
AR ETEps mannnrmsm comparison if weight datais sampled and
RS classification data is continuous.
[[FEEss] Rt || cancel |
Figure 3-20 Sample AVC vs. WIM vehicle . GvWwW
LTPP Graph Dutpul = For the “Weight by Vehicle” data

selection, the additional option of a
GVW graph isavailable. Thisoption

GWVW Dastr (CT, 1803) for Vehicle Class %5, North Lane 1, August 1591

s s produces a distribution graph for the
P date range selected in the “Data

E 1 1 Selection Options” with percentages of
n vehicle weights observed in each of the

é 2 s T vehicle weight bins as shown by the
: examplein Figure 3-21. This graph can
AR AN AR AR AR only be produced for individual vehicle
GVW (kips) classes 4-20. If *All Trucks' is selected,

Cancel the error message “GVW requires a

, . single class” appears followed by
Figure 3-21 Sample GVW graph for avehicle class _
“Nothing to graph.”

3.5.3 Data Sdlection Options for Vehicle Based Graphs

Various data selection criteriain the graph manager are required for the comparative and GVW
graphs. Date ranged, class, lane, and direction information must be specified to produce the
comparison desired graphs. While the comparative graphs require that a day range be specified,
the GVW graph does nat, (it is either amonthly or quarterly graph). The following criteriaare
available:

$ Month
The option to produce 12 monthly graphs or 4 quarterly graphs for data that are available
for the specified period of time.
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$ Days
The range of days for which the graphic should be produced, in the format of ##-##,
where each ## is day to indicate the beginning and ending day. For each of the months or
guarters graphed, only days specified in this range will be displayed. For quarterly
graphs, specify 0-31 for days to insure the graph makes sense. Leading zeros are not
required. At least two days must be specified.

$ Y ear
The year for the data to be graphed. This value must be typed in as thereis no pick list
provided.

$ Class

The vehicle class for which class specific datawill be plotted. ‘ All Trucks' isan option
for comparative graphs. The AVC vs. WIM distribution graph does not use this
information when plotting but one of the class options must be selected.

$ Lane
The lane of interest for which datawill be plotted. (It should be automatically set if
LTPP Lane Only is selected and must be selected again if the LTPP laneis desired or
after the lane value has been changed.)

$ Direction
The direction of interest for which data will be plotted. (It should be automatically set if
LTPP Lane Only is selected and must be selected again if the LTPP laneis desired after
the lane value has been changed.)

After the graphing options are selected (one or many may be selected, but changes can be made
to produce graphs with other options), click the “ Display Graph” button at the bottom of the
menu. If any data meet the selection criteria specified, a“LTPP Graph Output” menu will appear
with the desired graph. If no data exist which meet the graphing criteria, a message — “No data
available which match your criteriaor graph selection” will appear. Selection of the “Print
Graph” button will generate a copy to a printer.

If multiple graphs are generated by the criteria selected, click the “Next >>” button, to display
the next graph for the criteria used. Once al graphs have been viewed, clicking “Next >>" brings
back the graphing options menu. The “Cancel” button may be selected at any time to terminate
the viewing process. It is not possible to go backwards through a series of graphs.

3.5.4 Graph Template Manger

The graphing template manager allows for the setup a set of templates, each containing a set of
graphs that can be saved and run at any time with the specified state, site, and year. Thisis useful
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to consistently produce the same set of graphs for different sites. Daily graphs (4-card errors)
cannot be in the same template as monthly/quarterly graphs which may use WIM data.

Two windows are displayed in the template manager, the left displaying saved templates, and the
right displaying graphs saved within the selected template. Begin by creating a new template
with the “New” option under the “ Templates” window. A new template is created with a default
name, which can be changed with the “Rename” option.

To save anew graph to the new template, setup the graphing options on the graph manager
menu, including desired data type, graphs to produce, and data selection options. Once set, select
the “ Capture” button under the “ Graphsin Template” window of the template manager. A new
graph will appear, numbered consecutively, in the graphs window. A user may store up to 30
templates, each with 10 graphs.

To run atemplate at any time, select the state and site for the data to be graphed, and specify the
year of the datato graph. Select the template containing the graphs to be produced, and select the
“Run” button under the “ Templates” window. To view any of the saved graphs, select the graph
in the “ Graphs in Template” window, which will update the Graph Manager screen to reflect the
settings of the saved graph.

Templates are user specific. The instructions for each are contained in afile - templates.dat. This
fileissaved in WINNT\Profiles\user name\L TPP. Procedures for setting up a minimum
recommended set of templates are contained in section 5.5.

3.5.5 Printing Graphs

The option to print graphs is provided within the Graph Manager. Graphs must be printed
individually whether defined and selected individually or produced using atemplate. Graphs are
printed one or four per page. Printing directly from the screen display produces one graph per
page. Printing using the Graph Manager “Print” button results in four graphs per page. All
graphs on the page are the same type. If fewer than four of the type exist, anew pageis started
for the next graph type. Any available printer can be used or the graphs may be printed to afile.
The latter course is not recommended since the files contain all of the printer control
characteristics. For the most readable graphs, printers should be set in landscape mode prior to
printing.

3.5.6 User Notes

$ It is not possible to select a single day of datato graph on a monthly graph for AVC vs.
WIM volume graphs. At least two days must be specified.
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$ If the full month is not specified when selecting the quarterly option for AVC vs. WIM
volume graphs, the only labels on the x-axis are the first day of the first month in the
guarter and one or more intervals later.

$ When graphic AVC vs. WIM volume graphs restricting the graph to a specified file
restricts only the data of the typein the selected file. Thus, if aclassification fileisthe
restrict to selection, all WIM datafor the year will be graphed as part of the comparison.
If aWIM datafileisthe file to which the graph isto be restricted, all of the class data for
the year will be presented.

$ The color of the dataline for AVC or WIM may change when the data type under the
“Restrict to File” option is classification and thereisagap in datafor AVC vs. WIM
distribution graphs. The reviewer should pay careful attention to the individual graphs
and highlight the data of interest when comparing a series of graphs.

$ If the year of the restricted file and the data selection option don't match for AVC vs.
WIM distribution graphs, the graph still plotsif data exists for the relevant file type in the
year selected. For example, restriction to a 1991 class file with the 1993 year to plot,
gives 1993 WIM graphs with no classification data.

3.6 PRF Editor

The Purge Recommendations File (PRF) Editor is used to enter purge recommendations into the
software. These recommendations instruct the software to purge (exclude) datain the given data
filefrominclusion in the daily summaries and annual estimates. The data will still exist in the
output file used by the analysis software. To accomplish this, the PRF Editor provides a
graphical interface through which to exclude data within specific date ranges.

The editor is started with the “PRF Editor” button on the control panel. A “PRF Editor” screenis
presented with variety of input windows to specify which data should be excluded for the given
state and site as shown in Figure 3-22. The PREFS selection will affect the function of this
element if the user intends to have the LTPP lane selected automatically for the lane and
direction entries.

Select the state and site for which to purge data as well as the data type to be affected by the
purge. Checking the AUse LTPP Lane Only( checkbox should result in the LTPP lane and
direction being automatically be filled for the lane and direction boxes for rows with a date range
to purge.
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PRF Editor [None) =
—Data Source
General Comments (limit a line to 64 characters]:
Data Type: I\.-"olume by Class 'i
Site 1D
Skate:
T Use LTPP Lane Orily
— Purge Recommendations
Purge Dates [mmddd Ay - mm/dd o] Lane Dirsctioh Comment Purge
Select I I ;I I LI I Ll r
Select ... I I "J I _:I I ﬂ r
:I Select .. I | = I =] | | =
vl Select ... i i _'_I I .:.I I LI |
Select ... I I LI I LI I L! |
Select .. I I ;! I L! I ﬂ r
Open ... | | Savels . | Apply | Feset | Cancel |

Figure 3-22 Screen for the purge file editor

To begin entering purge recommendations, start with the Purge Dates column of the menu. Dates
can be entered by typing or point and click. When typing dates a range must be entered even if
only one day isto be purged. To graphically enter a purge date range, click the “Select...” button
next to the date input window. Each window requires using the accompanying “ Select” button.
A calendar appears that allows selection of the date range to be purged.

February 2000 :
Sun o Tue 'wWed Thu - Fri® Sat

el
G
13
20
27
il

|
7
14

M

28

B

2223 24
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25
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10
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26

4
ikl

Figure 3-23 Caendar example
for purge date picks

The calendar will start by displaying the current month and
year. The month and year may be rapidly changed as follows.
Click on the year to get alist of years that may be scrolled
through to pick the desired year. Click on the month to get a
pick list of months. The months may also be changed by using
the arrows or clicking on the greyed out dates of the previous
or following months. To select arange of dates, ssimply click
the mouse on the starting date and move the mouse, holding
down the button, across the range of dates within a month. Hit
Enter to accept the date(s) selected. Up to 31 days can be

selected at a given time. Entering arange of dates longer than a month will not be accepted by
the software. Date ranges for purges do not have to match the range of dates associated with an
individual file(s). To dismissthe calendar at any time, press the Esc key.
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For the given date range, select the lane and direction (if the “Use LTPP Lane Only” option was
not selected). Each lane and direction affected must be purge separately. It is recommended that
each lane and direction be saved in a separatefile.

A list of standard commentsis presented to choose from or another reason may be manually
entered for the purge recommendation.

The checkbox listed under the Purge column indicates whether the data should actually be
purged (an X in the box), or whether this recommendation identifies a potential problem (an
empty box). In the latter case, DO NOT check the Purge box with data matching the specified
criteria. Thisisto prevent accidentally applying the purge which CANNOT be undone. Up to 53
purge recommendations may be entered by clicking the up or down arrows on the left hand side
of the dialog box to scroll through the input windows. Multiple purge files may be created for a
datatypefor a year.

To save the current recommendations to a file select the “ Save” or “Save As’ buttons at the
bottom of the menu. The name of the *.prf file currently being used is shown in parentheses at
the top of the dialog box. A file name and location must be entered. A .prf extension is
automatically added to thefile. A systematic file naming and storage convention is suggested.

Y ear and data type may be sufficient as afile nameif thefileislocated in the site-level
subdirectory and only asingle lane and direction is affected. If the fileislocated in the year level
subdirectory, file type may be sufficient. At alater time, thisfile can be loaded with the “ Open”
button to recreate the exact purge recommendations that were entered for the specified datafile.
If the purge recommendations file is not saved, the purges applied will need to be determined by
manual inspection of the analysisfiles or the ORACLE tables, LTPPD4 and LTPPVOL?7.

To return the window to al blank entries select the “Reset” button at the bottom of the menu.
Saving the .prf file at this point will erase all information previously stored in it.

Identify accepted purge recommendations by checking the associated purge box(es). To
implement the purge recommendations select the “Apply” button at the bottom of the menu. The
program will prompt for confirmation to apply the current purges. Once purges are applied, they
CANNOT be removed. New purges can be added or existing purge reasons can be modified.
Purges are applied to the data tables in ORACLE and the output data file used for processing in
the analysis software. To be able to see that purges have been applied by viewing the purge file
itself, the file must be saved when the purge boxes are selected (preferably immediately after

applying the purges.)
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A comments section isincluded in the PRF screen. Comments entered in this box are restricted
to 64 characters per line. Thisiswhere any comments on the purge recommendations that should
be seen by reviewers are saved. There is no limit on the number of lines allowed. The comments
are saved in the purge file and will be printed out when the purge file is printed.

3.6.1 Purge File Structure

The purgefileisan ASCII text file. While separate purge files must be generated for class and
weight files, the structures are similar as shown by the two following examples. There may be
up to 53 lines beginning PURGE in each file.

#

# LTPP Purge Recommendations File

# Generated on 03/24/2000 at 23:16

#

# PURCGE entry format is:

St art Dat e- EndDat e, Lane, Di recti on, Reason, Purge (1=Yes, 0=No)
#

STATE 9

SI TE 1803

COWMMENTS STATE CONCURRED W TH RECOMVENDATI ONS 7/ 31/ 94
END* COWMENTS

DATATYPE Vol une by d ass

PURGE 01061991-01091991, 1,1, "sanpl e for manual ", 0

#

# LTPP Purge Reconmendations File

# Cenerated on 03/24/2000 at 23:16

#

# PURCGE entry format is:

St art Dat e- EndDat e, Lane, Di recti on, Reason, Purge (1=Yes, 0=No)
#

STATE 9

SI TE 1803

DATATYPE Wi ght by Vehicle

COWENTS The data is considered suspect because previous data
COWENTS for January have volunes only 1/3 of those shown.
COWENTS I n addition, the average ESAL val ue has doubl ed
COWENTS from the previous nonth.

COMMVENTS

END* COMVENTS

PURGE 01061991-01091991, 1,1, "sanple for manual ", 1

The only extension the program recognizes to retrieve purge filesis .prf. The .prf extension on a
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system running Internet Explorer may be associated as a PICS Rulesfile. In thisinstance it will
not be possible to open the file for review directly from Windows Explorer. The file will need to
be opened and printed from atext editor or word processor instead.

3.6.2 Sandard entries used in PURGE files

The following direction codes are used in PURGE files.
1- North 2- Northeast 3 - East 4 - Southeast
5 - South 6 - Southwest 7-West 8 - Northwest

The contents of Reason tell the software what code follows Q at the end of a purged record. The
following reasons are provided on a pick list for use in assigning a code to purged records. Other
isnot provided as an option. The user entering areason will result in acode of ?. The software
will not indicate if the purge being applied isinappropriate for the data type selected.

8+ Consecutive Zeros (r)

Time Check ()

Missing Data (t)

Zero Data (u)

Improper Direction Designation (V)

Improper Lane Designation (w)

7 Card Greater Than 4 Card Daily Volume by Significant Difference (x)
4 + Consec Nonzeros (y)

Zero Daily Volume (+)

4 Card Greater than 7 Card Daily Volume by Significant Difference (z)
Over Cdlibrated (&)

Under Calibrated (#)

Large % of Vehicles> 80 KIPS (")

Large % of Vehicles< 12 KIPS (~)

Lower Volumes Than Expected - Possible Sensor Problem (|)
Misclassification Error (>)

Atypical pattern (<)

user entered (?)

3.6.3 User Notes
The software will not report an error if the lane or direction does not exist in the file.
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Report Card Statistics

State: ;ET V; Site 1D: i'IBEIS V;

Ayailable Files

CO1203 C13 [4) File Type
(COFTE0S LS [A] Clazs [4] Card
CO91803_F63 [&)

CO91803 H43 [4) Date F'ru:u:es?sed
CO91803 191 [4) i 04/24/2001

CO91803_191 [B)
CO91803_LO1 (4)
L031803_LUT (B]

____j ™ Skip purged records;

]

Cancel 1

Figure 3-24 Screen for selecting card statistics

November 1, 2001
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3.7 Card Statistics

The Card Statistics menu produces a data
statistics report on screen for agiven file
that has been loaded by the software. This
report also includes the Data View option
for viewing data records. The Card Statistics
window as shown in Figure 3-24 includes an
option to exclude purged records from the
statistics report. These records are not
excluded from the Data View report.

Select the state and site for the statistics
reviews. A list of filesand versions are
displayed in the “ Available Files” selection

window. Select the file for the data statistics report. General information about the data typein
the file and the date the file was processed is shown on the right side of the menu. To exclude
purged records from the statistics report (to not see errors for purged records), check the “ Skip
purged records’ checkbox. Different reports are generated for AVC and WIM data.

Class Card Statistics Report [ [ x]

i File Information -
File: M arne:

[E32C299 HIE (8]

Data Type:
Recaords: |§-

Daps Spanned: |1

- Record-level Erors: 00

Bad State: 1] Bad Dag: a Bad Lane: 0
Bad Func: 0 Bad Month: 0 BadVaolume: 0
Bad Station: 0 Bad Year: 0 Bad MatoR pt: 1]
Bad Direction: 0 Bad Hour: 0 Bad Reclen: 1]
[~ Daily-level Errars: 00
| Missing¥ols 0 1AM IPM: D S+ZeoVos 0

4+ Static Vols: ]

‘fatabiew. |  Close

Figure 3-25 Screen for classification data
statistics report

3.7.1 AVC Satistics

Selecting an AV C datafile produces a
screen likethe onein Figure 3-25. The
information is generated from the LTPPD4
and LTPPRC tables.’ The number of daily
errors and the number of records with errors
respectively are summed to produce the
totals.

To view datain depth for the site to which
this datafile belongs, select the DataView
option on the menu, which invokes the
LTPP data viewer (See Section 4, Data
Viewer).

o See Section G for information on these ORACLE tables.
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3.7.2 Weight Card Satistics Report

For WIM data files the report provides information on record-level errors only since those are
the only type the software recognizes for weight data. The report uses LTPPRW™ tables. In
order to view errorson ascreen similar to that in the relevant file must be selected. See Figure
3-26 for an example of this screen.

3.8 QC Report

There are three options for QC report generation, a cover sheet, arecord counting option and a
filelevel error summary.

The QC cover sheet generation is the

Weight Card Statistics Report

~ File Information

most frequently used as it summarizes

InputMame: —— wostgoa Hes the data and volumes provided. The
Carverted: [#031803 H43 Version: | & . .
DataType:  eigh [ Cad report is generated at the site and year
Recards: 9857 level on aby lane by direction basis.
Days Spanned. 116 All dataincluded in the ORACLE
B Il tables for that year is reported as no
st “LTPP Laneonly” option exists. For
Bad State: 1] Bad Hour: 0  Bad Commodity: . .
each lane and direction the report
Bad Func: 1] Bad Lane: 0 Bad Load Status: L
_ _ indicates by month the number of
Brad Station: i Bad'ehicle Type: 0O Bad Total'wigt: n . )
B ad Direction: i} Bad Body Type: 0 Bad Tatal Base: dayS Of Cl aSSfI cation data recet Ved
Bad Day: 1] Bad Engine Twpe: 0 Bad Serial #: and how many of them had no critical
Bad Mot 0 Bad Reg'weight 0 BadWeight errors and are therefore suitable for
Bad vear: 0 Bad Basiz Reqg: 0 BadSpace: use in annual estimates. Within the
BadRecordLen: 0O  Bad Cont 0 e .
it 2 classification section the number of

vehicles by class, the total trucks and
the total vehicles by month are also
reported. The same information is
trandated into percentages for the
truck population only so that the percentage distribution of trucks by class and the percentage of
trucks on amonthly basis can be viewed. The end of the classification section indicates the
number of days by error type. The second section of the report covers weight data. For each

DataVign ] Close |

Figure 3-26 Screen for weight records statistics report

19 See section G.4 for adiscussion of thistable type.
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month the number of days of data, the number of record received, the number passing QC and
the error percentage are reported. Then the by month, by vehicle class statistics for the
classification records are computed for the weight records. The end of the section indicates the
percentage of Class 9 vehicles over 80 kips or under 20 kips in each month and tabul ates the total
number of errors by type observed in the weight records.

The second option is a summary of the total number of records by data type by lane by direction
received for the year at asite. Only one year and site are printed per page. Each year and site
must be selected separately. This count may also be done at thefile level.

The third option is a summary of errors found at the file level. Only onefileis printed per page
and each file must be selected separately.

Invoke the QC Report Menu with the AQC Report( button on the control panel. A screen like
Figure 3-27 appears with a series of boxes to select report type and its site, year and file where
applicable.

LTPP GC Report Generation =] B3
st St et Tome After selecting al the options necessary, click the
0 Cover Sheat o gt ks Print buttoq to invoke Fhe. printer s_electl on
Resirict o File nat allowed menu. Any printers or printing to afile are
5 (rlomaton epatedy oo options. No other options have any affect on the
I Summay of Errors (e e (T printing process. After selecting the printer, click
B D R EE] “OK” to begin the printing process, or click
Fiiiie— 3 “Cancel” to cancel the process. If graphs have
been printed using the selected printer, the layout
- Fieport Selection option, Landscape or Portrait, should be checked
sae for ] StelD:fieos ] e KESMEES] | pefore printing.

Pirt. | Concel | Any comments and notes to be included in the

report should have been entered in the purgefile.
Figure 3-27 QC Report selection screen The purge file must be printed separately as a text
filefor inclusionin areview packet. If comments
to beincluded in the review are located in the LTPPFILETRACKER an SQL statement must be
used to generate the relevant text file.

4. Data Viewer

The Data Viewer allows review of records stored in the ORACLE database after adatafileis
loaded. It is available through the Card Statistics button on the control pandl. It is helpful for
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looking at each record to determine what a possible cause for an error may be and what sorts of
problems may exist with a given set of data.

Rl el M iaweT =] Toinvokethe DataViewer, usethe Card
Statistics button on the control panel. A data

r File Infarmation

State: | OR - ’*E’E';E';FESS - file report will be generated with a Data View
Site ID: [7051 -] ) button at the bottom. Select this button to
& BB invoke the Data Viewer.

= By Day, emors only

1B Hiur errore orly

[ FRestrict to selected file

Depending on the type of data being viewed,
the viewer will contain information specific to
that data type.

—Record #: 1./30
4» —— Drabe / Time of Collection———

‘| 09/01/7999 | N

Record Emor Description
EDIT FLAG O

Collection Site Data

State Il [ 41 Statior: |?_81_

Func Class: | 1

o 4.1 Viewing Classification Records
- The Class Data Viewer shown in Figure4-1
uses the LTPPD4™ tables for the site. As can
be seen from the figure there are three options
for reports: By Day; By Day, errors only; and
By hour, errors only. The option to restrict the
report to the selected file, changes which

reports can be viewed.

Direction: |_E_

Vaolumes By Clazs [1 - 20)
U [0 2fisr A0 4[5 8[20

B ® A 5 8 9 [ W[

W s 1 e Wo ke

13 T = )
] | Cancel i

Figure 4-1 Sample classification data viewer

If the option selected is ‘By Day’, all daysin
the LTPPD4 table will be displayed in the
order they were loaded into the software
whether or not they have errors. The datawithin agiven file will be in chronological order
because that is arequirement for successful loading of data. However, the files are not loaded in
file extension order and are therefore do not appear in date order in the LTPPD4 table.

In order to restrict the records viewed to a specific file, the * Restrict to Selected File' option must
be checked. The file selected here does not need to match the one selected in the Card Statistics
dialog box.

1! See section G.2 for a description of this table type.
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When the option selected is ‘By Day, errorsonly’ all records with errorsin the LTPPDA4 table
will be displayed in the sequence they are encountered in the table (recall that the loading order
isnot chronological). To see only the errors in a specific file, the ‘ Restrict to Selected File' box
must be checked.

Weight Data Yiewer E

—File Information

i Iﬁ Bvailable File: TR
Site 10: |18E|3 vl

The ‘By Hour, errorsonly’ option isonly
available when the * Restrict to Selected
File' box is checked. The datafor this
display comes from the LTPPRC ** table
associated with the selected file. It will
show all hourly records for a day which
has an error whether or not they contribute

—Record #: 1,/22 - -
» Date / Time of Collection

0241341991 03:00:00

to the error.
Record Ermor Description
IMWALID As5LE WEIGHT
- Collection Site Data;  — Asle Weights [4-M)] Total Weight: 568—— The current record numbef out of the total
SteelD:  [08 | M TRB[ 4m O] 0O 0 number of recordsisindicated (e.g. Record
et T el e #: /30 infigure 4.1). Use the left and right
B arrows to scroll through the records to
Drscich 2 MG obtain information about the date and time
Lare: |1_ ) | i
: _ of collection, the error status of the record,
WehT ype: IT Axle Spacings [A-] Total Space: 155——
RegWgt [0 | |ABI[ 1% BO[ 0 CD[ @ and the data on that record.
BasisReg [ 3 DE)| 0 EF) 0 Fa) 0
s L mel e ey Thereisno LTPP lane only option for this
Load Stat: g .
;a_ I#a '; W[ 0 KU 0 LM @ review. The user must know that
enal #:
information (lane number and cardinal
direction) if that datais of particular
L interest in reviewing the error information.
ancel |
Figure 4-2 Sample weight data viewer 4.2 Viewing Weight Records

The Weight Data Viewer illustrated in Figure 4-2 can only be used to view weight data records
with errors. It works on a file by file basis using the L TPPRW™ table associated with afile to
obtain the necessary information. The errors are presented in the order in which they are

12 See section G.3 for adescription of this table type.

13 See section G.4 for a description of this table type.
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encountered. It is possible to go both forwards and backwards through the list of errors.

Thereisno LTPP lane only option for this review. The user must know that information (lane
number and cardinal direction) if that datais of particular interest in reviewing the error
information.

D. Interpreting Results of QC Processing

This section describes the basic quality control tests the Long-Term Pavement Performance
(LTPP) program applies to state and provincial highway agency data. State agencies can use
these same tests to help identify potential errorsin any weigh-in-motion or vehicle classification
data, whether or not they intended for submission to the LTPP program.

Note to the Reader:
The strikeouts in this section are intentional. The items lined out reflect functionality
that existed in the SAS version of the software but does not currently exist.

The LTPP QC software automates these checks through a program that uses C++ and ORACLE
8.0inthe WINNT 4.0 environment. Users are able to control the processing through the
software's Control Panel. Directions for running these programs are provided in sections 1-5 of
this document. The program produces a number of eutputreperts-and graphs that require
interpretation. Essentially, the LTPP software summarizes a data set in a series of simple graphs
that can be used to identify Aunusual occurrencesj in the submitted traffic data. The reviewer
must then determine whether these Aunusual occurrencesi are actually invalid data or rather the
result of unusual traffic patterns. A series of examplesis provided to illustrate how the quality
control checks work and provides information on interpreting the output from the LTPP
software.

Note that all graphs produced by the L TPP software are lane- and direction-specific for a
relevant period. The software can create graphs for all lanes and directions for which data are
submitted and loaded.

The revision of the software has eliminated a number of functions present in the original version
of the QC software. Most of that functionality can be reproduced by using SQL on the ORACLE
tables and spreadsheets if required. Section 5.4 discusses how this can be done. In order to fully
understand this section the user should be familiar with section G on the ORACLE tables
associated with this application.
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QC edit checks are the first set of quality control checks. The first check counts the number of
records (usually 4-card records) present for each day and examines the hourly traffic volume
patterns that occurred on those days. The checks performed on volume patterns are discussed in
sections 5.1 and 5.2. Gross vehicle weight analysisis aquality control check of 7-card data
intended to detect both unreasonable scale calibration and scale calibration shifts over time. It is
discussed in section 5.3.

5.1 4-Card Data

Thefirst set of graph types produced by the L TPP software points out potential equipment
failure by showing hourly volume patterns for 4-card records. Each of the QC checks described
below results in a graph whose heading indicates the type of potential error detected. Each QC
check produces one graph for each lane and direction per day in which an error is detected. H-the

vine GO o O C - - O

daysy)- This means that a substantial number of graphs can be generated.

5.1.1 Time Check Edit

The TIME CHECK edit graphs the hourly volumes for any day in which total volume at 1:00
am. exceedstotal volume at 1:00 p.m. for the same lane and direction. If 1:00 am. volumes are
larger than 1:00 p.m. volumes, the clock may be incorrect, or equipment failures may have arisen
midday. Instructionsto generate alisting of days which fall this criteriain atext file rather than a
graph are found in section 5.4.1.

QC Edit Checks For 4-Card Data
Edit = Time Check

Total Volume

Figure 5-1 Time check edit - Example 1

Examples of output from the Time Check edit routine are shown in Figure 5-1 though 8.
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QC Edit Checks for 4-Card Data
Edit = Time Check

BOO
700
800 1
500 +
400 +
300 1
200 1+
100 +

o

Total Volume

01234567 8 910111213 14151617 181920212223
Time

Figure 5-2 Time check edit — Example 2

Figure 5-3, Error! Reference sour ce not found., and
Figure 5-5also show questionable data.

QC Edit Checks for 4-Card Data
Edit = Time Check

500

400 4+
300+
200 1+

Total Volume

100 1+

0 +—t— ————

012348678 91011121314 1616 7181020212223

Figure 5-3 Time Check Edit — Example 3
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In Figure 5-1, thereis no direct
evidence showing that these are caused
by a special event that dramatically
increased the volume data from a
malfunctioning machine. In fact, the
high volume around midnight could
have been. However, Figure 5-2 shows

that all volumes at night are greater
than the noon hour volume. These
data are questionable.
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QC Edit Checks for 4-Card Data
Edit = Time Check

Total Volume

Tirme

Figure 5-4 Time Check Edit - Example 4

QC Edit Check for 4-Card Data
Edit= Time Check

Total Volume

Tima

Figure 5-5 Time Check Edit — Example 5
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QC Edit Checks for 4-Card Data
Edit = Time Check

1
i
21
01

Total Wolume

L= R =1

D1 2345678 0 1011121314151617 18192021 2223
Figure 5-6 Time check edit - Example 6

It is difficult to decide whether Figure 5-6 shows valid data. This volume pattern can occur
frequently when the hourly volumes are very low at a given site.

QC Edit Checks for 4-Card Data
Edit = Time Check

00
gmzn--

300 T
s
T 200+
]
= 100 4

012345678 91011121314951617 18192021 2223

Time

Figure 5-7 Time check edit - Example 7

Figure 5-7 shows irregular on/off patterns. Two hourly volumes seem to be combined into one
hour volume. These data would be purged, asit is extremely unlikely that traffic would behave in
this manner.

5.1.2 4+ Consecutive Satic VVolumes Edit

$ The program 4+ consecutive static volumes graphs the hourly volumes for every day
during which four or more consecutive hours have the same non-zero volume. If this
happens, the data may or may not be invalid. State personnel should review these data,
and if the data are determined to be invalid, they should be removed from the database. If
asite normally exhibits low traffic volumes, these data may usually be left in the
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database. Thisis because |low-volume sites often exhibit identical volumes (often 1
vehicle per hour) for several consecutive hours early in the morning. However, if asite
normally has higher volumes, these data are usually flagged for removal becauseit is
statistically unlikely that volumes will be exactly the same four hoursin arow.
Nevertheless, the choice of when to remove these data is |ft to the state reviewer.
Instructions to generate alist rather than a graph are found in section 5.4.2.

No example of four or more consecutive non-zero hourly volumes is shown. Fheproduction-of

5.1.3 8+ Consecutive Zero Volumes

The 8+ consecutive zero volume edit graphs the hourly volumes for every day during which the
hourly volumes recorded at the site are zero for eight or more consecutive hours. This event
usually indicates that some portion of the equipment (typically axle sensors) may have failed, but
the data collection equipment is still producing hourly records. Instructions to generate alist (a
text file listing dates which are identified by this check) rather than a graph are found in section
5.4.3.

QC Edit Checks for 4-Card
Edit = 8+ Consec feros

Total Voleeme

012345678 910M1212314151617181020212223

Time

Figure 5-8 8+ consec zeros edit

Figure 5-8 shows a pattern where the hourly traffic volumes from 10 am. to 8 p.m. are zero.
These data should be purged. This edit check may detect errors when devices are malfunctioning
(outputting zero hourly volumes).
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5.1.4 Missing Hourly Volume

The program missing hourly volumes edit graphs hourly volumes for each day during which 4-
card records are present for some, but not al, 24 hours of aday. This QC check points out when
counters have failed and are no longer producing 4-card records. The graphs show the hours for
which data are present for these days, and they are often helpful in explaining days with
extremely low volumes that appear elsewhere in the QC graphic output.

\ C )\
C - A AT RR v C Co o o —octy vipav v svavige gae v -

€ases )4 Instructions to generate alist rather than a graph are found in section 5.4.4.

QC Edit Check for 4-Card Data
Edit = Missing Data

Total Volsmne
T

012345678 9011121314 151617 151920212223

Time

Figure 5-9 Missing data check edit

Figure 5-9 demonstrates the missing data edit check for 4-card data—tH-the day-of-datais

14 Therevised LTPP analysis software ignores the “permanent” and “portable” equipment distinctions. Datais
treated as continuous, 7 or more midnight to midnight days for a month, or sampled, less than 7 midnight to
midnight daysin a month. This distinction applies only to classification data. All weight datais treated asif
midnight to midnight days exist.
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or-ending-day-of-ashert-term-count: This edit therefore produces graphs of the datathat may be
purged in Level 3 processing. States using the QC software for their own purposes should treat
these partial daysin the way that best fits their normal data processing routine.

1
CAtCh O

5.2 7-Card Data

[Not implemented in new software since they are seldom, if ever critical to making decisions on
retaining WIM data]

5.2.1 Distribution of Gross Vehicle Weight

The Gross Vehicle Weight graph illustrates the distribution of gross vehicle weights (GVW) for
auser selected vehicle class (generally FHWA Class 9, 5-axle tractor-trailers). This graph
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presents a single month, or an entire quarter, at a time depending on the period marked. Only one
month or one quarter will appear on each graph. All valid vehicle weights measured during the
time period selected are incorporated into the GVW distribution graph. The logic underlying the
quality control processis based on the expectation of two peaksin the GVW distribution for
Class 9 vehicles. Thefirst peak represents unloaded tractor-trailers and should occur between 28
and 36 kips (1 kip = 1,000 pounds). This weight range has been determined from static scale data
collected from around the country and appears to be reasonable for most locations. (Most
unloaded peaks fall between 28 and 32 kips.) The second peak in the Class 9 GVW distribution
represents the most common loaded vehicle condition at that site and varies somewhat with the
type of commodity being carried. Generally, the loaded peak falls somewhere between 70 and 80
kips.

The QC software plots the GVW distribution.

A standard template to obtain a Class 9 GVW distribution is discussed in section 5.5.2. This
must be examined to decide whether the vehicle weightsillustrated represent valid data or the
scale either is not correctly calibrated or is malfunctioning. The following discussion uses the
Class 9 vehicles as the standard for site evaluation. Fe-help-the you,reference Hhes-appear-on-the
G\;LW—gFaphﬂ—zS%é—andrS%-ps [not |mpI emented] Ihegpaphsalse%stspememag&eef

ef—thegrapbr [Not |mpI emented] To get the datato calculate these values see section 5.4.5.

Both Peaks Shifted - If aplot shows both peaks shifted from their expected locationsin
the same direction (that is, both peaks are lighter than expected or heavier than expected),
the scales are assumed to be out of calibration, and the data are not used within the LTPP
database. (An agency would then want to visit the WIM site and adjust the scale
calibration.)

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 scale problems
(such as ahigh number of classified but not weighed vehicles or scale failure during the
data collection session). Additional information about that site may also be needed to
determine whether the scale is operating correctly. Information that can be very useful for
this determination includes the types of commodities Class 9 trucks are carrying on that
road and the load distribution obtained from the scale when it was last calibrated. (For
example, investigators might discover that a cement plant is just down the road from the
WIM scale and that loaded, 5-axle, cement trucks are routinely exceeding the 80,000-
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pound legal weight limit. Thisfinding might result in the acceptance of aloaded peak at
the site that exceeds the normal 80,000-pound upper limit.) If additional information
indicates the presence of scale problems and the datawill be submitted to the LTPP for
inclusion in the LTPP database, the L TPP recommends that the agency include a
description of the problems. (Data from a malfunctioning scale should be not be
submitted to the LTPP. Datafrom a scale that is simply out of calibration should be
submitted to the LTPP along with an explanation of the calibration problem.) If no
evidence of scale problems is present and agency personnel believe that the data
accurately reflect truck weights at that site, the LTPP will accept the submitted data for
use within the LTPP database. The agency should explain why the data are valid, despite
their appearance, so that L TPP researchers can be aware of the unusual truck
characteristics at that site.

Number of VehiclesHeavier than 80 Kips - [Not implemented]

, t-al ; ! - This check should be performed
partly because when many piezo-electric scales begin to fail, they generate a nearly flat
GVW distribution. This distribution results in an inaccurate ESAL computation for a
given number of trucks. It is particularly important to look at the number and percentage
of Class 9 vehicles that weigh more than 100 kips. High percentages of extremely heavy
Class 9 trucks (particularly vehicles over 100 kips) are assumed to be asign of scale
calibration or operational problems. It is highly unusual for 5-axle trucks (FHWA Class
9) to carry such heavy weights. In amost all cases, trucks legally carrying these heavy
weights are required to use additional axles and are therefore classified as FHWA Class
10 (or higher) and do not appear in the GVW graph. While illegally loaded 5-axle trucks
may be operating at the site in question, most illegally loaded trucks do not exceed the
legal weight limit by more than several thousand pounds, and the number (or percentage)
of these extremely high weightsis usually fairly low.

In the case of either scale problems or extreme numbers of overloaded trucks, agency personnel
should investigate the situation. If the data are valid, they should be submitted to the LTPP
database along with an explanation of the investigation findings. Otherwise, the data should be
withheld from further use by the LTPP.
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Figure 5-10 is an example of a Class 9 gross vehicle weight (GVW) distribution. The unloaded
peak falls within the expected unloaded range (28-36 Kips) and the loaded peak is|ess than the
loaded maximum (80 Kips). There are no extreme outliers (large percentage of vehicles greater
than 80 kips or less than 12 kips).

GVW Distr. for Vehicle Class 8
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Figure 5-10 Gross vehicle weight distribution for vehicle class 9

Figure 5-11 is an example of a GVW distribution plot that shows alarge percentage of
vehicle Class 9s that weigh more than 80 kips.

GVW Distr, for Vehicle Class 9
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Figure 5-11 GWYV Distribution - Example of high percentage of overweights
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GVW Distr. for Vehicle Class 9
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Figure 5-12 GVW Distribution — Example of right shifted peaks

The unloaded and loaded peaks in Figure 5-12 are shifted to the right of the expected
ranges. There are a'so some vehiclesthat are greater than 100 kips. This plot
demonstrates an over-calibration error.

GVYW Distr, for Vehicle Class 9

o 20 40 &0 &0 100 120 140
GVW [Kips)

Figure 5-13 GVW distribution - Example without loaded peak

Figure 5-13 illustrates a GVW distribution without aloaded peak. These data would not be
purged if this situation was typical for this site.



LTPP Traffic QC Software November 1, 2001
Volume 1: Users Guide page 50

5.3 7-card, 4-card Comparisons

5.3.1 Volume Comparison

This analysis compares daily traffic volume information submitted in 4-card and 7-card formats.
Each graph produced by the program (by lane and direction) contains volumes for one vehicle
class, for one month or quarter, from both the 4-card and 7-card files. Significant differences
between these two estimates of truck volume are often an indication of machine error. In
addition, because most roads have fairly repeatabl e traffic volume patterns, visual inspection of
daily traffic volume patterns often can be used to detect equipment malfunction.

The template described in section 5.3.1 will automatically produce graphs of daily truck volumes
for FHWA Classes 6, 8, 9, and 13 on amonthly or quarterly basis. These classes constitute the
magjority of trucks for many sites, and they are also the classes into which most vehicles are
incorrectly classified when vehicle classification equipment is malfunctioning. States may want
to examine additional truck classification volumes (for example, for FHWA Class 11) at specific
sites using the Graph Manager.

Errors that the graphs produced by this program can help identify include the following:
$ shiftsin vehicle classification

$ loss of truck volume due to sensor failure

$ significant increases in truck volumes caused by malfunctioning axle sensors.

Daily volumes may be examined to
4 &7 Card Daily Volumes for VC 9 see whether they fall within an
acceptable range given by the other
data points. Seasonal and weekly
patterns should be consistent. A
dramatic decreasein daily and weekly
volumes may indicate a sensor
problem. When an axle sensor begins
tofail, it often startsto miss one axle
Figure 5-14 Example of non-matching 4- & 7-card on closely spaced tandems. This
problem results in a significant shift
in observed volumes by classification,
as the number of Class 9 trucks counted decreases significantly, and the number of Class 8 trucks
increases significantly. Truck volumes also drop because of a variety of sensor errors and other
equipment problems. Invalid truck volume increases are usually caused by chattering sensors

volumes
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(which often result in simple misclassification problems and therefore a commensurate drop in
some other volume classification) or by poorly tuned loop sensors. Other types of axle sensor
failures can also result in sudden volume increases.

When volume estimates from 4-card and 7-card records differ significantly, it isasign that
additional attention must be paid to the submitted data. A variety of conditions can produce these
differences.

Single Piece of Collection
4 &7 Card Volumes for VC 9 Equipment -
Where asingle piece of equipment
collects both of these data sets,
differencesin 4-card and 7-card
volumes occur when aWIM device
can detect, but is unableto weigh, a

1600
1400 +
1200 1
21000 1+

Wiy

“1 : : : : : vehicle. This often happens when
_ e 0 0w the vehicle being weighed is Aoff-
2 v % % 2 @ w scale If this problem occurs
infrequently (under 10 percent of
Figure 5-15 Example of matching 4- and 7-card the Class 9 trucks are counted but
volumes not weighed), the scaleis probably

working correctly; however, this
percentage should not grow very large with a correctly operating scale. Large differences
in 4-card and 7-card volumes usually mean that the scale is suffering from some type of
operational problem.

Two Pieces of Collection Equipment -
This graph allows a"sanity check," or a check of the reasonability, of the data collected
by both devices. Where two different devices are used (usually a portable classifier and a
portable WIM scale, or a permanent classifier and a portable WIM scale), large
differences in the two volume estimates can mean either that at least one of the data
collection devices is not functioning correctly or that the classification algorithms being
used by the devices are inconsistent. In all likelihood, one (or both) of the data collection
devicesisincorrectly classifying trucks. This may mean that one of the devicesis
malfunctioning, or it may mean that one of the devices has a poor trand ation table for
converting axle spacing and axle count information into classification information.
Usually the equipment has to be visually observed to determine which system is
misclassifying vehicles.
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Figure 5-14 gives an example of abig difference between 4-card and 7-card daily volumes for
trucks. Figure 5-15 shows an example in which the 4-card and 7-card daily volumes for vehicle
class9 are similar.

5.3.2 Vehicle Class Distribution Comparison

Thisanalysis compares vehicle class frequencies (percent of truck volume by class) submitted in
4-card and 7-card formats. Each graph produced by the program contains quarterly or monthly
frequencies for vehicle classes 4 through 13 from both the 4-card and 7-card files. See section
5.5.4 for the templates on producing these graphs on either a monthly or quarterly basis.

Hselt—[Not implemented; see section 5.4.6 for instructions on how to obtain the necessary data.]
) . A I, . » - These volumes are not adjusted
to account for different count durations. Thus, the total volume presented in this graph for a 12-
day classification count will be much higher than the volume for that vehicle class from a 2-day
weighing session during the same period, even if the two devices counted the same number of

trucks duri ng the two days that the WIM scae operated Srm#arly—theeereentageeef—vemaes

ee+eral—qeahty—eentrel—eheelee The primary checks that can be performed are discussed below.
The percentages referenced must be generated separately.

Change in Percentages from 4-Card to 7-Card Data -
Significant differences between the percentage estimates from 4-card and 7-card data sets
indicate machine error or misclassification problems in one or both of the data collection
devices. For example, when two data collection devices are being used, the relative
difference in percentage of trucks in each classification for 4-card and 7-card data may
show that, for one device, vehicles that should be assigned to vehicle Class 9 are being
shifted to another classification.

Atypical Percentages or Frequencies
If agency personnel know roughly the typical truck mix at the site, this graph can indicate
when a scale is malfunctioning by showing atypical vehicle percentages or frequencies
for truck classes. For example, in many states Class 9 trucks are observed much more
frequently than Class 8 trucks. (Thisratio is usually more than 3 to 1.) When this graph
shows that the number of Class 8 trucks observed exceeds the number of Class 9 trucks,
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the agency should examine the operation of the data collection equipment to determine
whether the equipment is consistently missing axles.

Similarly, these graphs often show that WIM and automatic vehicle classification devices are
treating some smaller vehicles differently. This becomes apparent when one of these devices
observes avery high proportion of Class 5 trucks (2-axle, 6-tire trucks) while the other observes
relatively few of these vehicles. This discrepancy normally indicates either that one of these
devicesis dightly off on its measurement of axle spacing distances or that the classification
algorithms used by the two devices are dissimilar.

Vehicle Class Frequencies Outside Acceptable Range
In asimilar analysis, areviewer can use these graphs to determine whether the vehicle
mix is changing over time. Quarterly or monthly vehicle class frequencies may be
examined to see whether they fall within an acceptable range given by the other data
points. A dramatic change in vehicle class frequencies over time may indicate a sensor or
other equipment problem.

4 & 7 Card Vehicle Class Distr.
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Figure 5-16 Example of vehicle class distribution
discrepancies

If thereis abig difference between 4-card and 7-card daily volumes for a given vehicle class, the
4- and 7-card vehicle class distribution plots can detect misclassification errors. Figure 5-16
demonstrates misclassification errors between vehicle Class 8 and vehicle Class 9.
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5.4 Generating Statistics using the ORACLE tables

The user is assumed to be familiar with SQL and its syntax in the ORACLE environment when
referencing this section. Any application used to create and run SQLs may used with any needed
syntax changes. The SQLs presented were developed for SQL Worksheet7 in ORACLE
Enterprise Manager7.

The naming conventions used in this subsection are:

D direction

dd day

L lane

mm month

yyyy 4-digit year

XXXXXX concatenation of STATE_CODE and SHRP_ID

Thedirection for aLTPP laneis numeric. The value of D can be from 1-8 where 1isNorth, 2is
Northeast, 3is East, 4 is Southeast, 5 is South, 6 is Southwest, 7 is West and 8 is Northwest. The
IMSreportsonly N, S, E or W. How the intermediate directions are converted (or if they even
exist in the origina data) has not been determined at this point. The LTPP lane, L, is the number
of the lane on the highway counting through lanes from the right shoulder in the LTPP direction.
With one or two exceptions, the LTPP laneisequal to 1. A value of O for LTPP lane means that
all of the lanes in one direction have been included in the dataas asingle value. This datawill
not be in the summary tables. Grouped lane datais considered a critical error. To determine if
thereis more than 1 lane in the LTPP direction, the LTPP Information Management System
(IMS) must be checked.

The common syntax to get datafrom atableis:

SELECT * FROM tablename WHERE fieldnamel = AA [ AND fieldname2 = BB ...]
[ORDER BY fieldnameA [, fieldnameB, ....] ;

The asterisk indicates that al fields in arecord will be extracted from afile. It can be replaced by
explicit lists of variablesin any of the statements in these subsections. Where variables are
explicitly named, other orders are possible. The ones provided reflect the author:s preferences.

In this section anything in brackets[] is optional.

To generate alisting of specific information to accompany the data set, a file may be spooled to
capture the extraction results. The process produces an ASCII text file that may be manipulated
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in a spreadsheet or database. Start the sequence with a spool command which includes a path and
file nameto store the text output in alogical place. There can be NO spaces in any of the
subdirectory names in the path. Enter as many SQLs as desired and end the sequence of
commands with the spool off command. Alternatively, each command may be sent to an
individually named file.

5.4.1 List of Days— 1 am> 1 pm Volume
SELECT direction, lane, year, month, day, error FROM LTPPD4XXXXXX
WHERE error = 62 [AND direction = D] [AND lane= L] [AND year = yyyy] [AND
month = mm]
[ORDER BY [direction, ] [lane, ] [year], [month,] [day]];

5.4.2 List of Days — 4 Consecutive Satic Volumes
SELECT direction, lane, year, month, day, error FROM LTPPD4xXXXXX
WHERE error = 61 [AND direction = D] [AND lane= L] [AND year = yyyy] [AND
month = mm]
[ORDER BY [direction, ] [lane, ] [year], [month,] [day]];

5.4.3 List of Days— 8+ Consecutive Zeros
SELECT direction, lane, year, month, day, error FROM LTPPD4XXXXXX
WHERE error = 60 [AND direction = D] [AND lane=L] [AND year = yyyy] [AND
month = mm]
[ORDER BY [direction, ] [lane, ] [year], [month,] [day]];

5.4.4 List of Days— Missing Data
SELECT direction, lane, year, month, day, error FROM LTPPD4XXXXXX
WHERE error = 63 [AND direction = D] [AND lane= L] [AND year = yyyy] [AND
month = mm]
[ORDER BY [direction, ] [lane, ] [year], [month,] [day]];

5.4.5 Satistics for Class 9 Weights

This application requires manipulating the exported data by hand or in a spreadsheet to obtain
the actua statistics.

SELECT * FROM LTPPGVWyyyyxXXXXXX
WHERE vehicle_class= 9 [AND lane=L] [AND direction = D]
ORDER BY [direction,] [lane,] month;
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The total number of class 9 vehicles can be determined from the LTPPGVW table by summing
al the bins (BIN1 - BIN50). The BIN;j represent the weight groups into which gross vehicle
weights have been aggregated to obtain a frequency distribution. Each bin represents a four kip
(four thousand pound) interval from the lowest value up to 1 less than the next multiple of 4000
(i.e. 0-3999, 4000-7999 ...). It isalso possible to use the LTPPVOL7 tables and sum the values
over all daysin amonth.

To find the percentage and number of unusually light or heavy vehicles use the following

calculations.

$ The number of Class 9s weighing more than 80 kipsis the sum of BIN21 to BINS5O0 for
Class 9 vehicles.

$ The percentage of Class 9s weighing more than 80 kipsis the sum of BIN21 to BIN50
divided by the total number of Class 9s.

$ The percentage of Class 9s weighing less than 28 kips is the sum of BIN1 to BIN7
divided by the total number of Class 9s.

$ The percentage of Class 9s weighing less than 12 kipsis the sum of BIN1-BIN3 divided
by the total number of Class 9s.

A extrastep isrequired to get quarterly numbers. Aggregation with Excel7 of all relevant
monthly totals for a quarter is probably the simplest way.

The same data set can be used to plot comparative monthly or quarterly gross vehicle weight
distributions after loading into a spreadsheet. A similar process may be used to get the data for
any other vehicle classification.

5.4.6 Volume Comparisons 4- & 7- cards

Note that to compare datafor a given period the values of year (yyyy) within the SQL statement
must match in these two statements.

4-card Volume information -
SELECT * FROM LTPPD4XXXXXX
WHERE error = 0 AND purge = 0 AND hour = 0 [AND direction = d] [AND lane=L]
AND yesar = yyyy
ORDER BY [year,] [direction,] [lane,] month;

$ The total number of trucksis the sum of VOLUMEA4 through VOLUMEZ20 over the
month or quarter of interest.
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$ The total number of trucksin aclass X isthe sum of VOLUMEX over the month or
quarter of interest.

$ The percentage of trucksin aclass X with respect to all trucksisthetotal in the class
divided by the total number of trucks.

$ The number of days of data by month or quarter can be determined by counting the

number of daysin theinterval in question.

The valuesfor error = 0, purge = 0 and hour = 0 eliminate all days with invalid data or less than
24 hoursin the day.

7-card Volume information -
SELECT * FROM LTPPV OL 7yyyyxXxXXxX
[WHERE [direction =d] [AND lane=1L] ]
ORDER BY [direction,] [lane,] month;

A separate select statement is needed for each year to be matched in the 4-card data set.
$ The total number of trucksis the sum of CNT4 through CNT20 by month or over the
quarter of interest.

$ The total number of trucksin aclass X isthe CNTX for the month or the sum of the same
over the quarter of interest.

$ The percentage of trucksin aclass X with respect to all trucksis the total in the class
divided by the total number of trucks.

$ The number of days of data by month or quarter can be determined by counting the

number of daysin the interval in question.

5.4.7 Graphs Excluding Purged Records

Purging data eliminates it from inclusion in creating daily summaries and annual estimates of
vehicle statistics. However, the QC software provides no method for reviewing the impact on the
data set after the purges are applied. The process described here is one method for investigating
the effects of the purges. It uses the ORACLE tables since the software processes the output files
first and then annotates the ORA CLE tables with the same information.

To determine which data files have had purges applied a query may be made of the
LTPPFILETRACKER table with as much detail as required.
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SELECT filename FROM LTPPFILETRACKER WHERE purge = 1 [AND state_code =
XX] [AND shrp_id = AAAA ..] [AND startdate BETWEEN ('dd-MON-yyy' AND 'dd-
MON-yyyy)]. Therequired date format is'01-JAN-1998'.

This does not provide any information as to the reason for the purges.

To verify that all classification data which failed adaily record check and was supposed to be
purged has been use the following two step process.

Run a SQL of theform :
SPOOL path\dailypurge.sql;
SELECT 'SELECT year, month, day, error, purge FROM ', table_name, ' WHERE error
>= 60 AND purge =0 AND year = yyyy order by year, month, day ; ' FROM
USER TABLES WHERE table name LIKE 'LTPPD4xxxxxx' ORDER BY table name;,
The value of xxxxxx may be as general or specific as desired.

Edit the spooled results to remove any non-SQL statements and set up the spool file to save the
results. The output of the SQL (the nested select) will be alist of all days with 8+ consecutive
zero volumes, 4+ consecutive static volumes, al am. > 1 p.m. volume or missing hourly
volumes which have NOT been purged. This does not automatically imply an error as there are
instances (i.e. portable data collection equipment) where these records should not be purged.

To verify days have been purged for other types of errors, omit the error >= 60 condition from
the SQL. Wildcard characters can be used to generate multiplefilelists.

To verify that the relevant days of weight data have been purged, the same process can be
executed using the LTPPV OL 7yyyyxxxxxx table name and omitting the condition on error. The
daily level errors are not applicable to weight files.

The output of any of these SQLs may then be graphed.

There is no way using this software to investigate the impact of purges on the GVW file without
using the output files as raw data and rel oading the data to compute new GVW distributions.
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5.5 Standard Graphing Templates

The following set of graphing templates are suggested as standard for any installation of the
traffic software. They provide the functionality to evaluate the data using the guidelinesin this
section.

A discussion of the Graph Template Manager isfound in section 3.5.4.

5.5.1 4-card checks

Thistemplate will produce al of the graphs discussed in section 5.1.

$ Set fileinformation to insure that valid datais available to plot. All optionsin the File
Information may be changed each time this template is run.

$ Select al four Daily Volume Graphs

$ Under Templates box click “New”. Select the new template name and then click on the

“Rename’ option.

Place the cursor in the box and type “4-card checks” and click on “OK” to save the hame.

Select “4-card checks” in the template box and then click on “Capture” under the graphs

box. Graph 0 which appears will contain ALL 4 plots. [If each graph should be an

individual selection, select each daily volume graph separately and click on “Capture”

after each selection.]

$ To seethe graphsin the template, click on “Run”.

* &+

5.5.2 GVW graph —Class 9

This template will produce the monthly graph discussed in section 5.2.1.

$ Set file information to insure that valid datais available to plot. In order for all of the
necessary optionsto be available, the Data Type - Weight by Vehicle - must be selected.
The remaining optionsin File Information may be changed each time this template is run.
Check ‘GVW Distribution’ under Weight Graphs.

In Data Selection pick ‘Monthly’, avalid year, lane, direction and Class = 9.

In Graphing Templates click on “New”. Select the new template name and then click on
the “Rename” option.

Place the cursor in the box and type “MON_GVW _9” . Click on“OK” to save the name.
Select ‘MON_GVW_9' in the template box. Then click on * Capture” under the graphs
box.

$ To see the graph in the template, click on “Run”.
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