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GLOSSARYOF ACRONYMS

AAWDT = Annual Average Weekday Daily Traffic

AQ = Air Quality Conformity

ATL = Average Trip Length

AWDT = Average Weekday Daily Traffic
BPR = Bureau of Public Records

BRT =Bus Rapid Transit

CBD = Central Business District

CLRP = Constrained Long Range Plan

CTPP = Census Transportation Planning Package

E-E = Externalto-External

E-l = Externatto-Internal

FF = Friction Factor

FHWA = Federal Highway Administration
FTA = Fedeal Transit Administration
GIS = Geographic Information System
GRTC = Greater Richmond Transit Company
HBW = Home Based Work

HBO = Home Based Other

HBS = Home Based Shopping

HBSR = Home Based Social/Recreation
HCM = Highway Capacity Manual

HCV = Heavy Commreial Vehicle

HH = Households

HOV = High Occupancy Vehicle

I-E = Internalto-External

I-I = Internatto-Internal

IVTT = In Vehicle Travel Time

LOS = Level of Service

LUD = Land Use Development

MSA = Method of Successive Averages
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MPO = Metropolitan PlanngnOrganization

NAICS = North American Industrial Classification System
NCHRP =National Cooperative Highway Research Program
NHB = Non-Home Based

NHBO = Non-Home Based Other

NHBW = Non-Home Based Work

NHTS = National Household Transportation Survey

NTD = N ational Transit Database

O-D = Origin-Destination

OVTT = Out of Vehicle Travel Time

P-A = ProductiorAttraction

PAT = Petersburg Area Transit

PCE = Passenger Car Equivalency Factor

PDC = Planning District Commission

PNR = ParkandRide

PPM = Policy and Pecedures Manual

PT = Cube Public Transport

RMSE = Root Mean Squared Error

RTC = Richmond / THCities

SKIM = Table of Matrix summarizing TAZ to TAZ travel time, costs or other quantities
SOV = Single Occupancy Vehicle

TAZ = Transportation Analysis Zone

TAZs = Transportation Analysis Zones

TDFM = Travel Demand Forecasting Model

TLF = Trip Length Frequency

TLFD = Trip Length Frequency Distribution

TMS = Traffic Monitoring System. Serves

database
TMIP = Travel Model Improvement Program
TOD = Time of day
TWLTL = Two Way Left Turn Lane
VCU = Virginia Commonwealth University
VDF = Volume Delay Function
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VDOT = Virginia Department of Transportation

VDRPT = Virginia Department of Rail and Public Transpont@/DRPT)

VEC = Virginia Employment Commission

V/C = Volume to Capacity Ratio

VMT = Vehicles Miles of Travel

VMASC = Virginia Modeling, Analysis and Simulation Center at Old Dominion University
VOT = Value of Time

VTM = Virginia Transportation Modeling
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1 Introduction

This document describes the installation and applicationRitctireond/TriCities(RTC) Travel

Demand ModelThe latest modeéd an advanced practfoer step modeahcluding trip generation,

trip distribution, mode choice, and assignrsiepsA full feedback loop is provided in the model

to better represent the effects of highway congestion on the trip distribution process. This version
of the model has enhancements to reflect the current best practices of modeling. The model
enhanceents include:

T

= =

= =

The highway network has been enhanced and provides significantly more detail in terms of
streets and their alignments. The freeway interchanges acodadro the network (i.e.,

coded more closely to the way they actually exist oouhe)gr

The transit networks and their processes were converted into CUBE Public Transport (PT)
module. The networks were updated to accurately 28flBGRTC transit services.

The model has been refined to conduct full-tirtay modeling. The firdtree steps in

the model (trip generation, trip distribution and mode choice) are stratified for the peak
period and the offeak period separately. The highway assignments are further stratified
into four time periodd AM peak, Midday, PM peak and Night.

The refined trip generation and distribution models make extensive use of the 2009 National
Household Travel Survey (NHT\Bjginia AddOn. Key relationships sueés triprates by

purpose, average trip lengthsd trip lengthfrequency distributions abased on that

survey.

The modechoice model was developed using a variety of data sources. These ifalude the
2009 GRTC OsBoard transit survey, NHTS data (automobile occupancy) and model
parameters from FTA oOnat i on &it exected esing tken c e 0 .
CUBE XCHOICE module.

A new heavy truck model was developed and validated.

The model has been updated to include a feedback loop, which ensures that speeds from the
resulting highway assignments are fed back through the forpoastiss)

The model has been generally calibrated and validated to the standards defined in the VTM
policies and procedures manual.

A new reporting application has been created to display the model statistics and validation
results in a user friendly fotma

In a recent update from the existing RTC model to the new base year of 2012, model
coverage has expanded to include full Dinwiddie county and Goochland county. The
number of zones increased from 1114 to 143Mhlel.1 is a summary of new internal
zones. Inthe 2012 base year model update:

The El/l -E and EE trips were recalibrated based on AirSage OD data.

The volume delay functions and their relation to speed and dapaxibeemvestigated
furthe. To further improve assignmamid limit sensitivity to minor changes in travel times,
a distance factor derived from the mode splity equatiorhas beenntroduced in the
impedance function for route choice.

Value of Time parameters have been apgdstsed on SHRP2 recommendations

7
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1 Time of Day parameters have been further refined.

Table 12; List of Internal Zones

Jurisdiction Name Planning .DI.StnCt TAZ Range
Commission

City of Richmond RRPDC 1-219
Henrico County RRPDC 230 - 444
Charles City County RRPDC 465 - 479
New Kent County RRPDC 490 - 509
Hanover County (includes Ashlang) RRPDC 520 - 633
Goochland County RRPDC 644 - 673
Powhatan County RRPDC 684 - 703
Chesterfield County(RRPDC) RRPDC 714 - 895
Chesterfield County(CPDC) CPDC 896 0| 9
City of Colonial Heights CPDC 976
City of Hopewell CPDC 1028 g
City of Petersburg CPDC 1091 ¢
Prince George County CPDC 1216 ¢
Dinwiddie County CPDC 1305 ¢

The model has been validated to 2&hP conditions.The remainder of this document e
model installation and an overview of each modeThaepocument has four main sections:

1 Section 1 covers model application installation.

1 Section 2 explains the model interface and the catalog structure.

1 Section 3 explains the steps to run tlse Ba&ar Scenario. This includes explanation about
the input and output files.

1 Section 4 covers the steps involved in creating a new scenario. This section includes
explanation about the keys, calibration files and files associated with the new scenario.

1 Section 5 explains about interpretation of model results and reports

1 Sectior6 (Appendixexplains the codingles for highway network and lists common error
during model runs.

For additional details about the methodology adopted in each step, please tlede
Richmond/TriCitiesModel Methodology Report

1.1 Model Softwarelnstallation
The modelwaswritten in the Voyager script language and executed through Cube software, a

widelyused proprietary modeling platform developed by Citlabs.¢itilabs.cojn The model
wasdevelopednd testedsingboth CUBE version 5.1.8nd Cube .6
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Before the model can be run, the Citilabs Cube software must be installed. At a minimum, the user
should install the Cube Base paclagkthe Cube Voyager script environment. Cittlabs

provide information on obtaining the software and a suitable license, as well as instructions on
installing the package.

Citilabs (Source: Cube Voyatjetelp) gives the following information on thetesy requirements

to install and run Cube Voyager: Cube Voyager requires a Windows 95/98/NT/2000/XP/7
environment in which to function. The system utilizes RAM as needed; most applications will not
require any special RAM considerations. The exact arhBA&N aequired cannot be determined

until an application actually runs and the combination of user options is diagnosed. It is fairly safe to
state that if a computer can run Windows, it has enough RAM to run Cube Voyager. Cube Voyager
is designed to run & multitasking environment. In such an environment, there is a possibility that
several simultaneous applications could try to access the same data files simultaneously. This could
possibly cause problems if one application is trying to update aldilethdri applications are
accessing it.

The specifications of the model development machine are as follows: Quad Core Intel Xeon CPU
@ 2.66 GHz, 4 GB RAM and a 7200 rpm SATA Harkl. Dis

Certain agencies are eligible to obtain a licensed copy of the Guine phaler the Virginia
Department of Transportation statewide | icens
for more informationhttp://www.virginiadot.org/projects/vtm/vtm.asp

Important: The User should have Administrative privileges on the machine to run the model.
1.2 Model Packagelnstallation

The model is distributed as a single ZIP archive (or as an uncompressed set of file folders). To
install the model, the user extracts (oresppghe model files into an empty folder, preserving the
folder hierarchy.

In a standard Cube/Voyager installation, the model setup screen may be openeddtglkiogble

the catalog fileRjchmond-TriCities.cat), located in the root folder of the modhrarchy.

Al ternatively, the user may start Cube and th
file. The first time the catalog file is opened, Cube will offer to adjust paths for all the scripts and
files in the model to match the ins@llocation. The user should permit this operation by choosing
o0Yesd in theThei tsi€aleCathio@vieraigyy 0of t hi s report e .
detalThe model wi | | olydefaultiAtta mnipry tha user shoulch bedaeniliar
with the model 6s Technical Documentation.

1.3 Model Run Time
The run time for the Richmond/T@ities Model Base scenario can be anywhere betveceour
to four hours, depending on the speed of the compuattwhether Cube Cluster is utilized. The

run times on the model development machine utilizing three additional Cube Cluster nodes averaged
aroundonehour. The specifications of the model development machine are agfQiladsCore

9
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Intel Xeon CPU @ 26GHz, 4 GB RAM and a 7200 rpm SATA Hard Didke model is
designed to utilize the Cube Cl useThenmgel def au
runs on both 32 bit and 64 bit versions of Winddlese thatthere could be variations in the

resuls during clustering depending on the number of cluster nodes and also the number of cores
available on the modeling machine.

1.4 Model Support

Support for th&Richmond/TriCitiesTravel Demand Model is provided by VDOT and staff of the
Richmond Regional Plang District Commission (RRPDC) and Crater Planning District
Commission@PDQ. Contact information is available through the VDOT travel demand modeling
website:http://www.virginiadot.or¢projects/vtm/richmond.asp

Before seeking support, pl ease familiarize yo
Documentation.

10
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2 Model Interface

This section describes the model folder structure and introduces Cube CatalogcatidnAppli
environment.

The modelnstallatiorcreateshe necessarplder structure assumed in the model seflipe main

model folder contains the Cube CatélegRichmondTriCitiesca) that hashe model setufsub

folders contain various elementsh@ tnodel, its input files, and its output. These folders are
typically manipulated through the Cube interface, but certain input files must be created manually
for new scenarioas described in detail beldaxplanations of each stfblderfollow:

A RTC Model The folder in which the model is instalidte that this folder name
can be chosen by the uaed will be recorded in tkbe Catalog when it is first
opened
o Model Contains script files and application groups for the model
The names of the sidiblders insid&RTC Modelare fixed and cannot be changed
without rearchitecting the Cube Catalog setup.
A Base_ 202 Contains input files fdhe 2 2base validation run.
0 <Child Scenario>As an example, it is shown as Future_Scenario in the
above figure.nl general, theameof this folderdepends orthe scenario
name
Base_ 202 contains the input files for Bad@l2scenario. The child scenario (eg:
Future_Scenario) contains input files for that scenario. The input files can be
manually edited by the user
Calibration Constant€ontains model parameters that do not vary from one
scenario to another.
DocumentsContains model documentation files, including this user guide
ReportsContains the cube report files used for displaying the model statistics
Maps: ©ntains the ArcGIS maps used to display model statistics.
Geodatabasdontains the empty geodatabase for storing the model network and
TAZ shapefile.
Output Contains a sutolder for each scenario. Note that unlike the input files,
these subfolds have a flattened structure, rather than a hierarchical one. Each
scenario folder contains only files associated with that scenario.
o0 Base2@2 Contains output files generated foraB&2baseyearvalidation
run
A ReportsContains summary reports afious model
A Logs Contains script run reports for each script in the model; these
files contain technical information on the model runs that is of
interest during model development and validation
A GDB_MAPS contains the scenario specific ArcGIS maps.
0 Base 202 <Scenario Name>folders (name is built from the parent
scenariouusing a period as a separat@gntairs output files for that
scenarioEach Scenar i oLogdo |ladReelp @¢ d¢fddés isrud 0

> D> P> D>
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The Output folder may not be delivered withnabdel transmittals as the model output is
voluminous. If the Output folder and the necessarfolddrs do not exist when a model scenario
is run, they will be created automatically during first few minutes of the model run.

2.1 Cube CatalogOverview

The malel may be started by opening the Cube interface and using the Open Catalog option on the
File menu, or simply be double clickingReamond-TriCities.cat file. It is important, after a

new installation, that the user permit Cube to update the mbddbphie folder location in which

the model has been installedth&f modepathis not up to datea dialog will appear similar to the

one shownifrigure2l, and t he user should select 0O0Yesbd.

Figure 2.1 File Path Update Following New Installation

Application Manager

The base path of this Application has been moved from
CAD_Drive\VDOT\Richmond_Medel_Update_VE67_To_VDOT\ to
CAD_Drive\WDOT\RTC_Model,

Do you wish to update the path for all Application (.APP,.PRJ) and Centrel ((CTL)
files in the Application structure?

{Mote that the same subdirectory structure as in the criginal Applications will be
assumed)

The Cube Catalog interface is documented in detail by Citilabs. The interface is somewhat intuitive,
and a brief overview is provided here to enable model usarsvoiking with minimal training.

The elements of the Cube Catalog interface are as follows and dhigure#?. The detailed
Application Flowchart for RTC model is showRigure2.3.

A Scenario Witow 8 The scenario window contains the information about all the
current scenarios of the model, and allows the user to create new .sEenarios
example the Base scenari o20l®ramdCampdeeé
scenario would be added as #&obii the base scenario as explaine8cenario

Example
A Application Windovd The application window displays in a tree structure the logical
modul es (oapplication gr oupas éxample tha t ma k

applicat on group oODI STO1. appdé6 named as OTri
programs and procedures for peak period trip distribution model.

A Data Windowd The data flowchart provides quick access to all important input and
output files.

A Application Flowcha# The application flowchafigure2.3) displays the detailed
relationships between the scripts that comprise each applicatioT giewpndow

12
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will be empty until the user selects a particular application group from the
Application Window The number on each application module box represents the
execution order of the application when the entire nstiédaim is executeBor

examplet h e

OSETUPO

application

S

run pr

application. The outputs from one lkgadion could be added as inputs to any
application with higher execution order. For exan@eoutput files from Trip
Generation application are linked input files for peak and gfak Trip
Distribution applications.

The RTC model also employsge within the model stream. Loops are designed to
link together steps in the modeling process that are run iterafiglyexample,

RTC model has peak and-p#fakfeedback loops to feed the congested travel times
from highway assignment back to triptrdbution and mode choice until the
convergence criteria are met. The maximum number of iteration for the peak and
off-peak feedback loop are set toT2fe highway network with frew speeds is

defined as initial network for both peak anepe#tk lop controls. The AM and

MD highway assignment networks are defined as feedback networks for peak and
off-peak loop controls. The User @t theloop by rightclicking the circle box

and selecting the properties to update.

Figure 2.2: Cube Catalog WindowElements
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When the user opens a scenario by dalibkeng in the Scenario Windd@ybe will open the
0Scenari o Edit/ RuFgurd24. arhecugedmag sse thishdielwgto adjost values
known as Catalog Keys that identify the model input files and other operating parameters for the
scenario. The jnut files and model operating parameters are discussed in detail later in this
document. To save changes without running the scenario, choose the GKveutton
depending on Cube versiofo start a model run for this scenario, choose the Run button.

Important: The figure below shows all the keys in
mod el parameters ar e hUsetdaegenencouraged to dcavethep p |l i er
mo d e | in OAppl i er WModification tq thesnteinal maded sttess | @ ver ed) .
may violate the calibration of the model.

Figure 2.4: Edit/Run Scenario Dialog (Window 1 of 3)

[ Scenario - Future_2040 (Appication Rich... X

Alternative [rrcao

Landuse File for Scenario Year [c:\RTC_2014RTC_Model_wRa_Phase2\Base_2012\Future_2040\RTC_LandUse_2040.dbf Browse .. Edit..
Scenario Input Highway Network [c:\RTC_2014\RTC Model_WhA_Phase2\Base_2012\Future_2040\RTC_Himy_Network_2040,NET Browse ... Edit..
True Shape Display .SHP File [c:\RTC_2014\RTC _Model_WRA_Phase2\Base_2012\Future_2040\Network_Trueshape.shp Browse ... Edit..
True Shape Display .SHX File [c:\RTC_2014RTC Model_WRA_Phase2\Base_2012\Future_2040\Ne buork_TrueShape.shx Browse ... Edit...
True Shape Display .DBF File [c:\RTC_2014RTC Model_WRA_Phase2\Base_2012\Future_2040\Ne buork_TrueShape.dof Browse ... Edit..
Peak Period Highway Turn Penalties [C:RTC_20141RTE Model iRA_Phase2iBase_2012\Future_2040\RTC_TurmPenalties_Pk.pen Browse Edit
Off-Peak Period Highway Turn Penalties [e:\RTC_2014RTC_Model WRA_Phase2\ase_2012\Future_2040RTC TumPenalties_Op.pen Browse Edit
Toll System File [c:\RTC_2014RTC_Model WRA_Phase2iBase_2012\Future_20401TOLLTXT Browse Edit
External Station Cordon Totals for Scenario Year [C\RTC_20141RTC_Model_iRA_Phase2\Base_2012Future_2040\extsta_2040.dbf Browse Edit
Terminal Times by Zone [c:1RTC_2014RTC_Model_WRa_Phase2\Base_a012\Future_2040\TERMTIME_BYZONE DBF Browse ... Edit...
Mode Chaice Zonal Data [c:\RTC_2014RTC_Model_wRa_Phase2\Base_2012\Future_2040C_zonalData.dbf Browse .. Edit..
Pesk [teration 0 Skims [c:\RTC_2014RTC Model_WRA_Phase2\Base_2012\Future_2040\FERMHPK_SOV_Tter0.IMP Browse ... Edit...
Peak Iteration 0 Skims for Mode Choice [c:\RTC_2014\RTC Model_WRA_Phase2\Base_2012\Future_2040\FERMHPK_SOVMC _Iterd.IMP Browse ... Edit..
Off-Peak Iteration 0 Skims [c:\RTC_2014RTC Model_WRA_Phase2\Base_2012\Future_2040\FERMHOP_SOV_Tterd. IMP Browse ... Edit...
Off-Peak Iteration 0 Skims for Mode Choice [c:\RTC_2014RTC _Model_WRA_Phase2\Base_2012\Future_2040\FBRMHOP_SOVMC_Tter0 IMF Browse ... Edit..
Total Number of Zones [1430

Total Number of Internal Zones [13s9

Internal Zone Range [1-1359

External Zone Range [1380-1420

List of Nodes for Cluster Distribution [

Base Scenario Specific Input Files

Base Year TOD Counts [c:\RTC_2014RTC_Model_WRa_Phase2\ase_2012\RTC_TOD_Counts.DBF Browse Edit
Transit Related Input Files

Transit Lines [c:\RTC_2014RTC_Model WRA_Phase2\Base_2012\Future_2040RTC Transitlines.lin Browse Edit
Transit Park-and-Ride Locations [C\RTC_20141RTC_Model_iRA_Phase2\Base 2012 Future_2040\Park_n_Ride. NTL Browse Edit
Frings Park-n-Ride Locations [c:RTC_20141RTC_Model_iRA_Phase2\Base_2012\Future_2040\FR_Park_n_Ride NTL Browse ... Edit..
Transit Fare Policy [c:\RTC_2014RTC_Model_wra_Phase2\pase_2012\Future_2040\Fare_RTC.lin Browse ... Edit...
Transit System File [c:\RTC_2014\RTC Model_WRA_Phase2\Base_2012\Future_2040\TSYSD.PTS Browse ... Edit..

Truck Model Related Files

List of Truck Zones [CHRTC 20 149RTC_todel VWA _Phase2\pase_a012\Future_a040\ruckzones_2040.dbF Browse ... Ed ...
Zones with no connectivity for Truck Trips [74.59,405

Other Parameter

CBD (AT=1) Zones [29-40,46-61,76-84, 101112, 135-142, 156-159,195-196,207, 1101-1103, 1105-1112, 1115, 1130-1133

Save Close Next... Run
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Figure 2-5: Edit/Run Scenario Dialog (Window 2 of 3)

J [ scenario - Future_2040 (Applcation Rich... %

Origin Zone for Trace |1

Destination Zone for Trace |2

Reporting Application Keys

Prepare Reports and Maps |1

Base Year Run o

Validated Model Parameters

SpeedfCapadity Lookup Table (C:\RTC_2014\RTC_Model_WRA_Phase2\Model\Data\RTCHwy_SPDCAP_AD.dbf Browse . Eciit.
Trip Production Rates (CRTC_2014\RTC_Model_WRA_Phase2\Calibration Constants {TripProdRates_RIC.DEF Browse . Edit .
Trip Attraction Rates C\RTC_2019\RTC_Model_WRA_Phase2\Calbration Constants (IrpAtrRates_RIC.DEF Browse . Edit.
Truck Model Generation Rates (C\RTC_20 149\RTC_Model_WRA_Phase2\Calibration Constants \TruckRates. dbf Browse ... Edit ...
NALCS Employment Spiit Propor ians [C\RTC_2019\RTC_Model_WRA_Phase2\Calibration Constants \WALCSEmpSpit.dbf Bromse ... Edit
Time of Day - Peak /Off-Peak Factors (CHWRTC_2014\RTC_Model WRA_Phase2\Calbration Constants\Pk_OFfPk_Fac_rhts.DEF Browse ... Edit...
Peak Period Distribution Friction Factors (CH\RTC_2014\RTC_Model WRA_Phase2\Calibration Constants FFFACTORS_PK.DEF Browse ... Eiit...
OFf-Peak Period Distribution Friction Factors (CRTC_20140RTC_Model WRA_Phase2\Calloration Canstants\FFFACTCRS_OP.dbf Browse ... Eiit...
Transit Wak to Bus Factors CRTC_2014RTC_Model WRA_Phase2\Base_2012\Future_2040\WalkBS.FAC Browse ... Eqiit...
Transit Drive to Bus Factors (C:\RTC_2014\RTC_Model_WRA_Phase2\Base_2012\Future_2040\DriveBS.FAC Browse . Eciit.
Transit Fringe to Bus Factors (C:\RTC_2014\RTC_Model_WRA_Phase2\Base_2012\Future_2040\DriveFR.FAC Browse . Eciit.
Peak Transit Stop Delay Lookup [CRTC_2014\RTC_Model_WRA_Phase2\Calibration Constants\Pk_Trn_Delay.dbf Browse . Edit .
Off-Peak Transit Stop Delay Lookup [CA\RTC_20 149\RTC_Model_WRA_Phase 2\Calibration Constants\OP_Trn_Delay.dbf Browse . Edit .
Mode Cheice Model Parameters [C\RTC_20 149/RTC_Model_WRA_Phase2\Calibration Constants\MC_Params.DEF Browse ... Edit ...
Peak TOD AM/PM Factors [C\RTC_20149\RTC_Model_WRA_Phase2\Calibration Constants\PK_TOD_FAG_nhts.DEF Bromse ... Edit ...
Off-Peak TOD MD/NT Factors ICH\RTC_2014/RTC_Model WRA_Phase2\Calibration Constants\0P_TOD_FAC_rhts.DEF Browse ... Edit ..
Daiy 2008 Truck Counts (CH\RTC_2014\RTC_Model WRA_Phase2\Calioration Constants\tmsLinkDaily Truck. DEF Browse ... Edit ..

AM Period Highway Capadity Factor

L5

PM Period Highway Capacity Factor 1.67
MD Period Highway Capacity Factor 3.9
NT Period Highway Capacity Factor a2
Radius (in mies) for Area type Procedure i
Non Work Accessiilty Adjustment 5
Value of Time for DA in Peak Perid (Centmin) 2027
Value of Time for HOV2 in Peak Period (Centimin) 5487
Value of Time for HOV3 in Peak Period (Centimin) 0.0
Value of Time for SOV in Off-Peak Period (Centymin) 18,12
Value of Time for HOV2 in Off-Peak Period (Cent'min) 30.78

J [ scenario - Future_2040 (Application Rich... %

swe | cose | wext. |

Back.

Figure 2-5: Edit/Run Scenario Dialog (Window 3 of 3)

Value of Time: for HOV3 in OFf-Peak Period (Centimin) |43 75

Value of Time for Truck (Centimin) |7n 93

[~ Run Select Link Analysis?

Specify Select Link |=10263-10256

Save I Close Hext...
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2.2 Scenario Keys

The Scenario Edit/Run Dialog is used to specify input files and parameters for thEigoodel (

24). Table21ll i st s the el ements ( 0keys onanawfscenatiods Sc e n
created, the new scenario keys are copied from the parent scenario. The input scenario files are thus
copied to the new scenario folder. The user may edit those copied files, or create new files and set
the key to the new file name.isltrecommended that the files be kept in the Scenario folder, as
correct model performance in subsequent scenarios cannot otherwise be ensured.

Table 2.1 Scenario Edit/Run Dialog Parameters

Parameters/Keys | Description
Applier Keys

Required Scenario Input Files

Alternative Alternative name

Landuse File Landuse file for scenario year

Input NetworkFileand Viper File Scenario input netwodnd viper files

True Shape Display .SHP, .SHX, .DBF Files The nare of the underlying shapefile
should remain same for any new scen

Turn penalties Peak and Ofpeak period turn penalties

Toll System File Toll system filéo define toll$or scenario

External Station Cordon Totals Total Auto & Truck Counts at extet
stations for scenario year

EE Seed Matrix Generation Files Input files to generate EE Seed matrix
scenario year

Terminal Times Terminal Times by zone

List of Total, Internal & External zone ranges Input network zone parameters

List of Nodes folCluster Distribution User can update this depending on the

configuration and capability of computg
running model

Base Scenario Specific Input Files

Base Year Time of Day Counts Time of day counts for validation

Transit Related Input Files

Transit lines Transit line file for scenario year

Transit ParlandRide Locations ParkandRide locations for GRTC local
and express buses

Fringe Pardandride Locations ParkandRide locations for VCU buses

Transit Fare Policy Transit fare policy for GRTC and
Petersburg routes

Transit System File System file to define transit parameter

during transit skimming

Truck Model Related Files

List of Truck Zones List of zones with high truck activity

Zoneswith no Connectivity for Truck Trips List of zones with naccess and egress
for truck trips

Other Parameters

CBD Zones List of CBD zones in the model
Origin / Destination Zones for Traces Used for transit path traces

Peak / OffPeak Base Value of Time (Cents/min) Applied in the toll modeling
Non-work Accesibility Adjustment Applied for Norwork trip distribution
Reporting Application Keys

Prepare Reports and Maps To prepare model reports or maps
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Parameters/Keys

Description

Base Year Run

Calibration / Validation Model Parametas

Identify calibration (base year ) run

Speed / Capacity Lookup Table

Speed and capacity table lookup table

Trip Production & Attraction Rates

Auto trip production and attraction rate

Truck Rates

Truck trip generation rates

NAICS Split Proportions

NAICS employment split proportions
appled during truck trip generation mo

Peak / OffPeak Time of Day factors

Applied to trip generation results

Peak & OffPeak Trip distribution Friction factors

Applied during trip distribution

Transit PatfBuilding factors for Walk/Drive/Fringe to trsih

Applied during transit pathuilding
procedures

Transit Stop Delay lookup

Peak and ofpeak transit delay lookup
table by area type

Mode Choice Parameters

Applied during mode choice model

Time of dayd Peak (AM/PM) and OfPeak (MD/NT)

Applied to Mbde Choice results

Daily Truck Counts

Daily2012truck counts used for truck
assignment validation

AM / MD/ PM/ NT Capacity factors

Applied in highway assignment

Radius

Fly radius (in milesApplied in area typg
procedures

Non-work Accessibility Adgtment

Applied for Nonwork trip distribution

18
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This section explains the steps involved in running the Base Year Scenario from the Catalog,
accessing files associated with it, and information on the contents of the injpu&fites.

When the model is first installed on a computer, it is a good test to run the base year scenario to

ensure that the Cube software and the model application files have been successfully installed. As
shown inFigure2.2, the base year scenario is identified as2B42m the Scenario Window.

The Base Year Scenario can be run using the following steps:

1. Start @beand use either the File Center or the File/Open Catalog menu option to select
the fileRichmond-TriCities. cat (Catalog File Type) file from the folder where you installed
the model. Alternatively, you can open the installation folder and-aliclbldne
Richmond-TriCities.cat file in Windows ExplorePlease see the instructions associated
with Figure2.1 if you are opening the catalog for the first time.

2. The user will see four panes: Scenarios, Applications, Data, and Keys as-ghoean
In order to see the Application Flowchartresve inFigure2.2, the user should double

ck t he aRighihandriCitiesdaod enladnei @ t he Applicati c

3. Selet Base 2012in the Scenario Window by doublieking. The Scenario Edit/Run
Dialog will open, anithe Cube window should resentfigure2.4.

run the Base Year

Alternatively, the user can sirgiek the Scenario Ba2612 click on Application in the

File menu, followed by a click on Run Application. The Run Application window appears as

shown inFigure3.1. I'n order

now from Task Mthafigireor 6 as

cl

4. To

to

Scenario, simply <cli

run

Figure 3.1Run Application Window

the ent.
shown i

# ' Run Applicaticn

===

Catalog: CAD_DriveWDOTRTC_ModehRichmond-TriCities. cat

Scenarics.  |Base 2008

Run Settings
(" Create Task Run File Only (Run later from Manitor)

" Create Script (Run from VOYAGER)

{* Run Application now from Task Monitor

[~ Run Current Group Onhy

-

Run Title:

Task Monitor Run File Name

| CAD_DRNWEWDOTRTC_MODEL\MODEL\RICHMOND MODEL.TRF

Select Scenarios... ‘

o |

Cancel
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In general, the Catalog Keys for the BAXE2scenario should not be chandgeding so may
invalidate the model for the base year. If the user is intandst&thg a scenario by editing a few

inputs for the base year scenario, it is recommended that they do it by creating Child Scenario,
expl ai ned S$canariob@ammeelte i @ow. 0

3.1 Accessing Files

The modelresults can be accessed in severaldvaysi ng Cubeds ordrbnathea 6 wi n
Application Flowchart, or directly from the disk from the relevant scenario folder. All of these
methods are discussed below.

3.1.1 AccessingFiles through the Data Window
C u b eaiasWinbovcontains direct linke 0 i mp o mpuigontputand summary repdites.

Important: The files selected in the Data Window correspond to the currently selecteds$cenario

In order to open the correct file, the user must first selecesiredd scenario in the Scenario
Window(or through the context menu that appears whenctigking a file in the Data Window)

If the scenario has not previously been run, output files will not exist and an error message will
appear stating that theeftloes not exist. If a missing file message appears after the scenario was
run, it indicates that some error condition (typically a missing or incorrect input file) prevented the
model from running to completion. The user may ¢éh#pe outpufilesandlog filesto determine

where the error occurred.

The mdatevindow contains three sections: lisp@utpus and Reports.Input filesand
their formatsare discussed detailin the nexts e ¢ t CoastryctinggNew Scenadoghe files
listed in the Dataimdowarepresented in

Table 3.1and discussed in the followpayagraphs-iles can beperedwith adoubleclickon the

file entryin the Data Window. The fikill open in Cube, and may be exported to other formats
through the Cube interface for analysis in outside programs. Theirldata also supports
convenient access to the Cube Reports package to create reports that may be sawedrand re
other scen#s. See the Cube Reports documentation (Sécfoior further detailsThe column
field OExecution Order o in

20



vDOT

DRAFT Richmond/TriCi t i es Mod el User 0s

VDOT Project ID:3068101-03

Table 3.1shows the corresponding order in the application flowchart.

Table 3.1: Data Window Filesd Base2012Scenario

Sub-Section | Execution Order | Data Window Name | Description
Inputs
Initial Input Network Input_ I_—||ghway network for the
specific alternatv
Turn Penalties Peak gnd OfP(ra]aI; turr]rj Eenaltles
Highway _ . assouateql with the highway netw
Network Step 1 of Model Terminal Times Auto terminal times by zone

Speed Capacity Lookup Tab

Lookup table for freow speed ang
capacity

Area Type Lookup Table

Area type lookugable by populatior
and employment density

Trip Generation

Step 2 of Model

Land Use Data

Population, Employment etc. by
zone

External Station Counts

Counts at the external stations
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Sub-Section Execution Order Data Window Name Description

Trip Production Rates

Trip rates for productions from
NHTS

Trip Attraction Rates

Trip rates for attractions from
NHTS

Truck Zones

List of zones with significant truck
trips

Truck Rates

Trip rates for trucks

Trip Distribution

Peak Friction Factors

Peak curves byipose

Off-peakFriction Factors

Off-peakcurves by purpose

Peak HBW 0 car HH Attr

Home Based Work 0 car attractior

Splits splits by district for peak
Peak HBO 0 car HH Attr Home Based Other 0O car attractio
Splits splits by district for peak

Peak HBS 0 car HH Attr Split

Home Based Shopping O car
attraction splits by district for peak

Step 5 for Peak and St
15 for OffPeak

Off-peakHBW 0 car HH Attr
Splits

Home Based Work 0 car attractiorn
splits by district foDff-peak

Off-peakHBO 0 car HH Attr
Splits

Home Based Other O cattraction
splits by district foDff-peak

Off-peakHBS 0 car HH Attr
Splits

Home Based Shopping 0O car
attraction splits by district faxff-
peak

Truck Peak Friction Factors

Peak curves by purpose for truck
trips

Truck Off-peakFriction
Factors

Off-peakcurves by purpose for tru
trips

Transit

Transit Network

Local, Express, Premium Bus PT
transit lines

Transit Fares

Transit fare file

Step 7 for peak and St¢

Park and Ride Lots

File with list of park & ride lots in
themodel region

17q@gitpeak Factor Filed Walk Transit Path parameters for walk to transi
Factor Filed Drive Transit Path parameters for drive to transi
Factor Filed Fringe Transit Path parameters for Fringe Transi
System Fil& Walk and Drive | Transit system parameters
to Trang, and Fringe
" . Step 8 for peak and St Mode Choice Land Use Terminal times and parking costs
ode Choice 18 for offpeak data
Mode Choice Parameters Coefficients and constants by
purpose
Outputs
ng\;vv(\)’?g Stepl of Model Area Type by Zones Zonal Area Type calculated using

land use data

Trip Generation

Peak Internal Trip Ends

Internal trip productions and
attractions by zone for peak periog

Step 2 of Model

Off-peakinternal Trip Ends

Internal trip poductions and
attractions by zone for gfeak
period

Peak EE Matrix

ExternalExternal trip matrix for
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Sub-Section Execution Order Data Window Name Description
peak period
Off-peakkE-E Matrix ExternalExternal trip matrix for off
peak period
E-E Trucks ExternalExternal auto and truck tri
tables
I-l and FE Trucks Truck trip ends
Peak Feedback Congested | Zoneto-zone shortest level of
Skimsd SOV service data for single occupancy
Peak Feedback Congested | high occupancy vehicles for peak
Skimsd HOV off-peak pegods
Highway Step 4 for Peak and St Off-peakFeedback Congeste

Network Skims

14 for OftPeak

Skimsd SOV

Off-peakFeedback Congeste
Skimsd HOV

Peak Highway skims for Moo
Choice

Highway skims without terminal
times for peak

Off-peakHighway skims for
Mode Chace

Highway skims without terminal
times forOff-peak

Trip Distribution

Peak Internal Person Trips

Off-peakinternal Person Trip

Internatinternal trips matrices for
peak and ofpeak periods

Step 5 for Peak and St
15 for OffPeak

Peak Extaalinternal Trips

Off-peakExternalinternal
Trips

Externalinternal trips matrices for
peak and ofpeak periods

Truck
Distribution

Step 6 for Peak and St

Peak Truck Trips

16 for OffPeak

Off-peakTruck Trips

Internatinternal and External
Internal truck tripsnatrices for peak
and offpeak periods

Transit Skims

Peak VHlk to Transit Matrix

Peak Drive to Transit Matrix

Step 7 for peak and St

Peak Fringe to Transit Matrix

17 for offpeak

OP Walk to Transit Matrix

OP Drive to Transit Matrix

OP Fringe to Transit Matrix

Peak an@®ff-peakzoneto-zone
shortest path level of service data
walkto-transit, driveo-transit and
fringe transit

Peak HBW Tripby Mode

Step 8 for peak and St

Peak HBO Trips by Mode

Zoneto-zone person trips by modg

Mode Choice 18 QR Peak NHB Trips by Mode for peak period
Off-peakHBW Trips by Mode| Zoneto-zone person trips by mode
Off-peakHBO Trips by Mode| for off-peak period
Off-peakNHB Trips by Mo@
Peak AM Loaded Network | Loaded highway networks from
Peak PM Loaded Network | highway assignments for AM peak
Steps 10,11 for peak A Midday. PM kand O ight
Highway and PM and Steps 20, ﬁffwlzerall(k MD Loaded pelrio?sl,’ peak and Overnig
Assignment for off-peak MD and ewo

NT

Off Peak NT Loaded Networ

Peak Feedback Network

Off-Peak Feedback Network

Highway networks used in the nex
feedback iteration for peak and off
peak periods
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Sub-Section Execution Order Data Window Name Description

Peak Walk to Transit Line
Volumes Transit assignment results for pea|
Off-peakWalk to Transit Line| and offpeak walk/drive to transit.
Volumes
Peak Drive to Transit Line
Volumes

Transit Step 3for peak and | Off-peakDrive to Transit Line|
Assignment Step 2 for off-peak | volumes
Peak Finge to Transit
Volumes
Off-Peak Fringe to Transit
Volumes

Steps 10,11 for peak A| Peak AM summary Observed vs. Modeled volumes
and PM and Steps 20, Peak PM summary summary for Screenlines,
for off-peak MD and | Off-peakMD summary Cordonlines and Cutlines for four
NT Off-peakNT summary time periods

Validation

INPUT FILES

As an example, the file names listed in this section refer to tA8Raaédation scenariBome
of the file names are named differently in different szenar

Highway Network

Initial InputNetwork RTC_Hwy Network.ng® Thebase highway network for each scenario, it
has standard link attributes as defined in VDOT Policies and Procedures Manual.

Peak Turn Penalti@@TCO08_ TurnPenalties_Pk.pérscenario gxific turn penalties in Voyager
format for peak period from VDOT.

Off-Peak Turn Penalti@TCO08_TurnPenalties_Op.pérScenario specific turn penalties in
Voyager format for offeak period from VDOT.

These penalties should be compatible with the lyigtetwaork that will be used for the model run.

Terminal Timeslermtime ByZonedbf) d Auto originto-parking and parkirtg-destination times
by zone derived from previous version of RTC Forecasting Model.

Speed Capacity table (RTCHwy SPDCARdlufpkuptable for fredlow speed and capacity
based on combination of facility type andtgpea

Area Type Cross classification (AT.d#jea type lookup table by population and employment
density.
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Trip Generation

Landuse DatéRTCO08 LandUsealbf) 8 Populationemployment and other seeiconomic data by
Traffic Analysis Zones (TAZ®y base yed&012developed by RRPDC aG&®DC

External Statio@ounts(extstadbf) d Observed counts data at the external stations for the
validation yeaR013 from VDOT.

Trip Production Rates (TripProdRates.abfactors from NHTS by purpose, household size and
auto ownership to estimate trip productions at each zone.

Trip Attraction Rates (TripAttrRates.dbfactors from NHTS by purpose, household size and
auto ownershipotestimate trip attractions to each zone.

Truck Zones (TruckZones.dl&)ist of zones where truékcilities exist or tok trips have
significant share as identified by VDOT.

Truck Rates (TruckRates.dbfljrip rates to eésnate truck tripat each zondruck rates were
derived during base year validation (details in RTC Methodology Report).

Trip Distribution

Thefactors in the following files were developed as part of calibration and validation of the base
year model.

Peak Friction FactorERFACTORS _PKlbf)- Friction factor curves used in tiravity model for
peak purposes

Off-peak Friction FactorEFFACTORS OP.dbf)- Friction factor curves used in the gravity
model for offpeak purposes

Peak HBW 0 Car HH AdctionSplits (hbwpk_attrsplt.d@Attraction splits for estimating O car
home based work trips for peak

Peak HBS 0 Car HH Aé#ictionSplits (hbspk_attrsplt.détpttraction splits for estimating O car
home based shopping trips for peakiod.

Peak HBO 0 Car HH AtctionSplits (hbopkattrsplt.datp Attraction splits for estimating O car
home based other trips for pgekiod.

Off-peakHBW 0 Car HH AttactionSplits (hbwpk_attrsplt.d@Attraction splits for estimating 0
car hane based work trips fQff-peakperiod.

Off-peakHBS 0 @r HH AttractionSplits (hbspk_attrsplt.datittraction splits for estimating 0
car home ased shopping trips fO(ff-peakperiod.
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Off-peakHBO 0 Car HH AttactionSplits (hbopk_attrsplt.d@Attraction splits for estimating O
car hone based other tsfor Off-peakperiod.

Truck Peak Friction Factors (Truck _FF_PK.dBfjction factor curves used in thevgyamodel
for peak truck trips

Truck Off-peakFriction Factors (Truck_FF_OP.dbfriction factor curves used in the gravity
model forOff-peaktrucktrips

Transit

Transit Networld (RTC_TransitLines.iid Transit line file in Public Transport formatwtcal,
express, premium buses representing GRTC and PAT services.

Transit Fares (Far@TClin) d Transit fare definition file from GRTC andTP#ebsite.

Park and Ride @k_n_rideNTL) 0 List of park & ride lots in the modebionfrom GRTC
website.

Factor Filed Walk Transit (WaB&fac)d Pathbuildingparameters such as runtime factors, initial
wait time, transfer penalties, available netdedor peak and gieak walk to transit paths.

Factor Filed Drive Transit (DrivBSfac)d Path parameters such as runtime factors, initial wait
time, transfer penalties, available modes etc., for peakpeakaifive to transit paths.

Factor Filed Fringe Transit (DriveFR.fagPath parameters such as runtime factors, initial wait
time, transfer penalties, available modes etc., famueakpeakfringe transit paths.

System Fil& Walk and Drive to Transit (TSYSD.@§ystem wide transit pareters such as
mode definitions, wait time curves, fares for peak apdakfwalk and drive to transit paths.

Delay File® Peak (Pk_Trn_Delay.dbf) and ®#ak (Op_trn_Delay.dl@)Calibrated transit delay
in minutes to compute transit times from highsyeeeds.

Mode Choice

Mode Choice Land UgRIC ZoneData.db® Terminal times and parking costs for auto trips by
TAZ.

Mode Choice Parameters (MC_Paramdbdefficients and constants used for all purposes for
all time period. The constants are thdtresmodel calibration and should not be changed for any
model run based on the base year model.

OUTPUT FILES

26



vDOT VDOT Project ID:3068101-03
DRAFT Richmond/TriCi t i es Mod el User 0s

Mostoft he out puts file names start with o0{Altern
specific scenario. For Base year this keyrisedefi a s \WherTtl& @ @pat.file is generated in

the scenario specific output folder €. OutputBase2013 it includes thalternative specific

oKeyd in the file name.

Trip Generation

Ped Internal Trip Ends{Alternative} RMTRIPPA_PK.DBJd Prodictions and Attractions by
TAZ that are estimated by the trip generation step. This file has data for jusinteieralahd
internalexternatrips in the peak perio@ihe file name for this file in base year scenario would be
ORTC08 RMTRI PPA_ _PK. DBFO

Off-peakinternal Trip Ends{Alternative} RMTRIPPAOP.DBF) 8 Productions and Attractions
by TAZ that are estimated by the trip generation step. This file has data for jushteteaiahd
internalexternatrips in the offpeak period.

Pe& E-E Matrx {Alternative} EE_PK.DAT) d Binary Voyager matrix with zetoezone estimate
of externakxternal trips for peak period.

Off-peakiE-E Matrix {(Alternative} EE OP.DAT) & Binary Voyager matrix with zetoezone
estimate of externaekternal trips for ofpeak period.

E-E Trucks (EHrucktrp)d Estimated auto and truck exteraeternal trips for the model year.

|-l and EE Trucks {Alternative} TRUCK_ PA_ALL.DBJ0 Truck trip ends for both internal and
external destinations.

Highway Network Skims

Peak Feedbek Congested Skim8 SOV FEBRMHPK_SOV.IMP 6 Binary Voyager matrix
containingpeakcongested level of service datasingle occupancy vehicles and truckisne,
Distance and Generalized cost (time including toll value of time)

Peak FeedbackongestedSkimsd HOV (FBRMHPK _HOV.IMB & Binary Voyager matrix
containing peak congested level of service data for high occupancy- veeleBistance and
Generalized cost (time including toll value of time)

Off-Peak Feedbackongested Skimd SOV £BRMHOP_SOV.IMP) & Binary Voyager matrix
containing ofpeak congested level of service fdatsingle occupancy vehicles and trudkse,
Distance and Generalized cost (time including toll value of time)

Off-Peak Feedbackongested Skints HOV (FBRMHOP_HOV.IMP) 8 Binary Voyager matrix

containing peak congested level of service data for high occupancy- vemeleBistance and
Generalized cost (time including toll value of time)
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Peak Highway Skims for Mode ChoieBRMHPK_SOVMC.IMP & Highway times without
terminal times for use in peak mode choice.

Off-Peak Highway Skims for Mode CholeEBRMHOP_SOVMC.IMB 6 Highway times without
terminal times for use in gféak mode choice.

Trip Distribution

1 Peak InterndPerson Trips
o {Alternative} RMHBWP.TAB) Containgables fopeak periotHome Based Work
person trips i cathouseholdand 1+ car households
o {Alternative} RMHBOP.TAB & Contains tables for peak period Home Based
Other person trips in 0 car households and 1+ car households
o {Alternative} RMNHBP.TAB & Confains table for peak period Non Home Based
person trips
1 Off-Peak InterndPerson Trips
o {Alternative} RMHBWD.TAB & Contains tables for gffeak period Home Based
Work person trips in 0 car households and 1+ car households
o {Alternative} RMHBDO.TAB & Contairs tables for ofpeak period Home Based
Other person trips in 0 car households and 1+ car households
o {Alternative} RMNHBO.TAB & Contains table for offeak period Non Home
Based person trips
1 Peak Externalinternal Trips {Alternative} EI PK.DAT) & Binary Voyager trigable
matrix, with all Externdhternal tripsfor the peak perioftom the trip distribution gravity
model.
1 Off-peakExternalinternal Trips {@Alternative} ElI OP.DAT) 0 Binary Voyager trifable
matrix, with all Externdihternal tripsfor the offpeak periodrom the trip distribution
gravity model.

Truck Distribution

1 Peak Truck TripdAlternative} Truck Trips_Pk.DAT- Binary Voyager trfable matrix,
with alltrucktripsfor the peak periofilom thetrucktrip distribution gravity model

1 Off-peakTruck Trips {Alternative} Truck_TripsOp.DAT) - Binary Voyager trifable
matrix, with altruck trips for the offpeak periodrom thetruck trip distribution gravity
model.

Transit Skims
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1 PeakWalk toTransitMatrix {Alternative} TrnSkm_WBU3EMC) & Transit skim matrix
for peakperiodwalk totransit

1 Peak Dive toTransitMatrix {Alternative} TrnSkm_DBUSPK.M® Transit skim matrix
for pealperioddrive(park & ride}o transit

1 PeakFringeto TransitMatrix {Alternative} TrnSkm_DFRGPK.MC3 &im matrix for
peakperiodfringe paths

1 Off-peakWalk to TransitMatrix {Alternative} TrnSkm_WBU3P.MC) & Transit skim
matrix for offpeak walk to bus.

1 Off-peakDrive to TransitMatrix {Alternative} TrnSkm_DBUSP.MC) d Transit skim
matrix for offpe drive to bus (par&ndride).

1 Off-PeakFringeto TransitMatrix {Alternative} TrnSkm_DFRGP.MC) d Sim matrix
for pealperiodfringe paths

1 Transit skim files contain-vehicle travel tinf/TT), outof-vehicle travel tinf@VTT),
walktime (WALK), fare(in cents) time spent riding various types of vehitlesa{ Bus
Express Busextq, total trip distance, and number of transfers.

Mode Choice

The output trip tables from the mode choice include iniatealal person trips by mode for three
purpose (HBW, HBO and NHB) for two time periods (peakfwébk). Each matrix has the
followingsevenablesd Drive Alone (DA), Shared Ride 2 persons (SR2), Shared Ride 3+ persons
(SR3), Walk to Transit (WKTRN), Drive to Transit (DRTRN), Fringe Transit (FRM&Notal

trips (Total). Note that some tables will be empty in some matrices as not all purposes have the same
mode choice nesting structure. For exampldsrihge Transit table hdata only for HBWand

HBO purposesForNHB that table would be empty.

1 PeakHBW Trips by Mode (HBWOUTPkda) 6 Person trips by adefor peak period for
homebasedvork person trips.

1 PeakHBO Trips by Mode (HBOUT_Pkdad & Person trips by adefor peak period for
homebased othgperson trips.

1 Peak NHB Trips by ModeNHBOUT_Pk.da) & Person trips by adefor peak periodor
nornthomebased person trips.

1 Off-peakHBW Trips by Mode (HBWOUTOp.da) & Person trips by ade for off-peak
period for homébasedvork person trips.

1 Off-peakHBO Trips by Mode (HBOUT_ Pkda) o Person tripdy node for off-peak
period for homéased otheperson trips.

1 Off-peakNHB Trips by ModeNHBOUT _Pkda) d Person trips by ade for off-peak
periodfor non-homebased person trips.
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Highway Assignment

AM PeakFinal Trip TabléAM_Pk_Final_TT_VOT.DAYd The vehicle trip table assigned to the
highwaynetwork Thistrip table includes all personal vehicle and truck trips, including adjustments
for occupancy rates, and truck PCEs by five value of time buckets.

Peak AMLoaded NetworkRTC _Assign_AMe! & Thisnetwork contains the model resiriben
the AM highway assignment

MD Off-peakFinal Trip TableMD_Op_Final_TT_VOT.DAT 6 The vehicle trip table assigned to
the highway network

Off Peak MDLoaded NetworkRTC_Assign_Me) & This network contains theoatel results
from the Midday highway assignment

PM Re& Final Trip TableRM_Pk Final_TT_VOT.DAY 8 The vehicle trip table assigned to the
highway network

Peak PM.oaded NetworkRTC_Assign_PMe? 6 This network contains the model resiatim
the PM hghway assignment

NT Off-peakFinal Trip TableNT_Op_Final TT_VOT.DAT & The vehicle trip table assigned to
the highway network

Off Peak NTLoaded NetworkRTC_Assign_NTef d This network contains the model results
from the Overnight highway assigntnen

Transit Assignment

PeakWalk toTransitLine VolumegLINKWPK.dbf) 8 Ridership volumes for each line for given
period and access mode

Off-peakWalk toTransitLine VolumegLINKWOP.dbf) 8 Ridership volumes for each line for
given period and access mod

PeakDrive to TransitLine VolumegLINKDPK. dbf) 8 Ridership volumes for each line for given
period and access mode

Off-peakDrive to TransitLine VolumegLINKDOP.dbf) & Ridership volumes for each line for
given period and access mode

Peak FringeTransit Line Volumes (LINKKPK.dbf) 8 Ridership volumes for each line for given
period and access mode.

PeakFringeTransitLine Volumes (LINIKKOP.dbf) 6 Ridership volumes for each line for given
period and access mode.
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1 Peak AM Period Screenline, doorline and Cutline Counts and Modeled volumes and
volume / count ratigAM_PK_SUMMARY.PRIN
i Peak PM Period Screenline, Co#ilom and Cutline Counts and Modeled volumes and
volume / count ratiqPM_PK_SUMMARY.PRIN
1 Off-Peak MD Period Screenline, Cortine and Cutline Counts and Modeled volumes and
volume / count ratigMD_OP_SUMMARY.PR)

1 Off-Peak NT Period Screenline, Corlina and Cutline Counts and Modeled volumes and
volume / count ratigNT_OP_SUMMARY.PRN

The above four files are in REPORTSolder within the scenario output.

Maps and Reports

The maps and reports accessed through the data window are explained in detabid Section

below.

Important: The calibration constant fildsscribed in the above sectiorese developetthrough

the model calibration processn d

can

only be vi

e we dThasenfilesno d e |

shoutl not change between scenafidgmnging these filezy violate the calibrationtbé model.
Thecomplete listf files inthe calibation constant®lderis shown imrable3.2 below.

Table 3.2: Contents of the Calibration Constants Folder

Filename Content
RTCHwy SPDCAP.dbf Speed Capacity Table
AT.dbf AreaType lookup

TripProdRates.DBF

Trip Production Rates

TripAttrRates.DBF

Trip AttractionRates

Pk_Offpk_Fac.dbf

Peak an@®ff-peaksplits from NHTS

Hbwpk_attrsplt.dat

Peak HBW 0 Car Attraction Splits

Hbspk_attrsplt.dat

Peak HBS 0 Car Attraction Splits

Hbopk_attrsplt.dat

Peak HBO 0 Car Attraction Splits

Hbwop_attrsplt.dat

Off-peakHBW 0 Car Attraction Splits

Hbsop_attrsplt.dat

Off-peakHBS 0 Car Attraction Splits

Hboop_attrsplt.dat

Off-peakHBO 0 Car Attraction Splits

FFFACTORS_Pkibf

PeakFriction Factors
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Filename Content

FFFACTORS_Oqpibf Off-peakFriction Factors

Pk_Trn_Delay.dbf Peak Transit Delay by Facility type & Area type
Op_Trn_Delay.dbf Off-Peak Transit Delay by Facility type & Area tyj
PK_TOD_Fac.dbf Peak Timef-day factors from NHTS
OP_TOD_Fa&.dbf Off-peakTime-of-day factors from NHTS
MC_Params.dbf Mode Choice parameters by purpose

3.1.2 AccessingFiles from the Application Flowchart

The filesseen in the Application Flowchart, both input as well as atggpuige openelly double
clicking the fe box.This is the most common way of accessing files from the model catalog. The
files will be opened in Cube, unless the format is not supported.

Certain welknown file formats (DBF, text) can also be opened through Windows -o¥iakiyg
ontheprgr am i nput or output box and choosing o0C
Opening the file in Windows will use the standard Windows viewer for the file type, typically the
same viewer that opens if a file of that type is dolidked in Windows Exquier.

Important: Whenopenindfiles from the Application Flowchart or the Data Window
user must make sure that the correct scenario is currently selected in the Scenario Window.

3.1.3 Accessing Output FilesDirectly from the Output Folder

Output files camlso be accessed directly fthenOutput subfolder in the Catalog foldergeneral,

it will be easier and legzreneto open output files from the Application Flowchart or tHaH2ata Window.
Output folder does not exist when the modelss ifistalledit is created automatically when the

first scenario is run within Cub&he Output folder contains a sigder with the outputs of each
scenario that has been run. Forthe R&8@s c enar i o, an out2pldt wlidlldebre

created inside the Output folder. If the B&8d2has a chil d scenario call
out put fol dedl2 Ramede 08Baseari o6 wi || be create
scenario sufolder in the Output contains two additional-tub | d er s . The first

which contains log files for each program step. The log files can be useful when attempting to report
or diagnose errors. The files in the Logs folder have the same base name as the corresponding
program step (for arple, th&sEGENOOG.PRN log file corresponds to t6&GENOOG.S script

file). The second sdbol der i s called OReportsé, which co
and results in text format.

Helpful Tip: If the model does not run correctly (for examnalloaded network is not generated),

the Logs foldef\ Outpul {ScenarioFullNamé\ Log9 can indicate where the failure occuéred

each Log file is named after the corresporstirigtfile and if these files are displayed in date
order, the most recefdg file usually contains an error message. The user can then refer to the
Application Flowchart to locate the program s@niph the same name as the log file, but with a .S
extensionand inspect its input filékable6.2 in Appendixl shows a list of common errors.
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3.1.4 Standard Output Files

All output files produced by the model for each scewarlsted iTable3.3, in the order in which
they are producedylihe applicatiorEach table showshichapplication grouproduces the file
(so it can be located in the Application Flowgleart) a brief description of what the file contains
Log files are not listed, since they correspond directly to programnstbpsApplication
Flowchart, and are best understood when opiresdlyfrom the flowchart.

Table 3.3: Model Output Files and Report Files

File Name Application Application Description
Group Group
Execution Order
RM20.WRK Set Up 1 Initial working etwork
incorporating speeds, capacities
validation counts
RTC08_RMHFEMp Set Up 1 Freeflow highway skims
[I_IE_EI .dbf Trip Generation 2 Internal and External person trips
generated by purpose
Truck_PA_Alldbf Trip Generation 2 Internal and External truck trips
generated by purpose
Stratified_LandUse.DBF Trip Generation 2 Land Use stratified in cress
classification groups (DBF Forma
Stratified_LandUse.prn Trip Generation 2 Land Use stratified (Text Foath
{Alternative} EE_PK.DAT Trip Generation 2 Peak period Externkixternal trip
table
{Alternative} EE OP.DAT Trip Generation 2 Off-Peak period Externiiternal
trip table
{Alternative} RMTRIPPA_PK.DBF | Trip Generation 2 Peak period internal trip ends
{Alternative} RMTRIPPAOP.DBF | Trip Generation 2 Off-Peak period internal trip ends
FBRMHPK_SOV.IMP Highway Skims 4 Highway Skims for peak trip
Peak distribution
FBRMHPK_SOVMC.IMP Highway Skims 4 Highway Skims for peak mode
Peak choice
FBRMHPK_HOV.IMP Highway Skims 4 Highway Skims for peak HOV
Peak
FBRMHOP_SOV.IMP Highway Skims 14 Highway Skims for offeak trip
Off-Peak distribution
FBRMHOP_SOVMC.IMP Highway Skims 14 Highway Skims for offeak mode
Off-Peak choice
FBRMHOP_HOV.IMP Highway Skims 14 Highway Skims for cffeak HOV
Off-Peak
{Alternative}_EI|_PK.DAT Trip Distribution 5 Externalinternal Trip Table for
Peak peak period
IPA_INT_PK.MAT Trip Distribution 5 Internatinternal raw gravity mode
Peak output for peak period
Pk_Per_Triptable.mat Trip Distribution 5 Internatinternal person trip table
Peak by auto ownership for peak perio
(includes Hom®&ased Shopping)
{Alternative} EI_OP.DAT Trip Distribution 15 Externalinternal Trip Table for
Off-Peak off-peak period
IPA_INT_PK.MAT Trip Distribution 15 Internatinternal raw gravity mode
Off-Peak output for offpeak period
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Group Group
Execution Order
Op_Per_Triptable.mat Trip Distribution 15 Internatinternal person trip table
Off-Peak by auto ownership for effeak
period (includes Horrigased
Shopping)
{Alternative} Trwck Trips_Pk.DAT | Truck 6 Truck trips for peak period
Distribution Peak
{Alternative}_Truck_TripsOp.DAT | Truck 16 Truck trips for offpeak period
Distribution Oft
Peak
RM22_PK.NET Transit Skims 7 Highway network with transit datg
Peak for peak period
{Alternative} TrnSkm_WBUSPK.M| Transit Skims 7 Transit Skims for peak Walk to
Peak Transit
{Alternative} TrnSkm_DBUSPK.M({ Transit Skims 7 Transit Skims for peak Drive to
Peak Transit
{Alternative} TrnSkm_DFRGPK.M( Transit Skims 7 Skims for peak Fringaths
Peak
Transit_Skims_Pk_Wk.NET Transit Skims 7 Walk to Transit peak Public
Peak Transport network
WBUSPK.RTE Transit Skims 7 Walk to Transit peak Public
Peak Transport route file
Transit_Skims_PBr.NET Transit Skims 7 Drive to Transit peak Public
Peak Transport network
DBUSPK.RTE Transit Skims 7 Drive to Transit peak Public
Peak Transport route file
Transit_Skims_Pk_Fr.NET Transit Skims 7 Fringe Transit peak Public
Peak Transport network
FBUSPK.RTE Transit Skims 7 Fringe Transit peak Public
Peak Transprt route file
RM22_OPNET Transit Skims 17 Highway network with transit data
Off-Peak for off-peak period
{Alternative}_TrnSkm_WBUSP.MC | Transit Skims 17 Transit Skims for offeak Walk to
Off-Peak Transit
{Alternative}_TrnSkm_DBUSP.MC | Transit Skims 17 Transit Skims for offeak Drive to
Off-Peak Transit
Transit_SkimOp WK.NET Transit Skims 17 Walk to Transit ofpeak Public
Off-Peak Transport network
WBUSOP.RTE Transit Skims 17 Walk to Transit ofpeak Public
Off-Peak Transport route file
Transit SkimsOp_Dr.NET Transit Skims 17 Drive to Transit offpeak Public
Off-Peak Transport network
DBUSOP.RTE Transit Skims 17 Drive to Transit offpeak Public
Off-Peak Transport route file
Transit_SkimOp_Fr.NET Transit Skims 17 Fringe Transit ofpeak Public
Off-Peak Transport network
FBUSOP.RTE Transit Skims 17 Fringe Transit ofpeak Public
Off-Peak Transport route file
HBWOUT_PK.DAT Mode Choice 8 Home Based Work person trips b
Peak mode for peak period
UB_HBW_0_PK.DAT Mode Choice 8 FTA Summit UseBenefit matrix
Peak for HBW 0 Car peak
UB_HBW_1 PK.DAT Mode Choice 8 FTA Summit User Benefit matrix
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