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Disclaimer

The contents of this report reflect the view of the authors, who are responsible for the facts and
the accuracy of the data presented herein. The contents do not necessarily reflect the official views
or policies of the Texas Department of Transportation (TxDOT). This report does not constitute

a standard, a specification or a regulation.

NOT INTENDED FOR CONSTRUCTION, BIDDING, OR PERMIT PURPOSES

iii



Acknowledgements

The authors would like to express their sincere appreciation to Charles Berry Jr., P.E., District
Engineer of the TxDOT El Paso District, who served as the Program Coordinator and the Project
Director, and to Duncan Stewart, P.E., Ph.D., of the Research and Technology Implementation
Office, who served as the Research Engineer, for their ever-present support.

The project Advisors Eduardo Calvo, Gabriel Contreras, Mark Mosley, P.E., and Richard But-
ler, P.E., provided valuable suggestions on how to meet the objectives of this project. The authors
would also like to thank Michael Medina of TxDOT El Paso District for sharing his experience in
TransCAD modeling.

iv



Contents

1

2

8

9

Introduction

Installation

Recommended Use of Travel Time Reliability Program Suite
Adjust O-D Matrix

Adjust Link Capacity

Set Variance Of O-D Travel Time

Traffic Assignment With Fixed O-D

Traffic Assignment With Departure Time Choice

Plot VHT & VMT

10 Plot Hotspots

11 Plot Capacity Reliability Curve

15

28

30

44

49

57



List of Figures

© 00 N O U b W N

=W W W W W W W W WWNNDNDNDNNDNNDNDNFE === =
S © 0 N O Tk WO O OOt R WD RO O 00NN Oo Ot W NNy o

Travel Time Reliability Menu - After Installation. . . . . . . . . .. . ... ... ...
Adjust O-D Matrix — Instructions. . . . . . . . . . . .. ... ...
Adjust Link Capacity — Instructions. . . . . . . . . . . .. . ... ... ... .....
Adjust Link Capacity — Select Geographic File. . . . . . . ... .. ... ... ....
Adjust Link Capacity — Selected Geographic File. . . . . . . . . ... ... ... ...
Adjust Link Capacity — Input Number of Facility Types. . . . . . . . ... ... ...
Adjust Link Capacity — Input Capacity. . . . . . . . . . . .. ... ... ... ....
Adjust Link Capacity — End of Program. . . . . .. ... ... ... . ........
Set Variance Of O-D Travel Time — Inicident Database File. . . . . . . . .. ... ..
Set Variance Of O-D Travel Time — Instructions. . . . . . . . ... . ... ... ...
Set Variance Of O-D Travel Time — Path Options. . . . . . . .. .. ... ... ...
Set Variance Of O-D Travel Time — Selected Geographic File. . . . . . . . . ... ..
Set Variance Of O-D Travel Time — Input Capacity and Time Fields. . . . . . . . ..
Set Variance Of O-D Travel Time — Matrix Paths. . . . . . . .. ... ... ... ..
Set Variance Of O-D Travel Time — Properties of Input O-D Matrix Files. . . . . . .
Set Variance Of O-D Travel Time — Copy O-D Matrix Files. . . . . . . . .. ... ..
Set Variance Of O-D Travel Time — Folder View of Input O-D Matrices Folder. . . .
Set Variance Of O-D Travel Time — Default Valueof al. . . . . . . . . ... ... ..
Set Variance Of O-D Travel Time — End of the Variance Program. . . . . . ... ..
Set Variance Of O-D Travel Time — Folder View of New Output O-D Matrices. . . .
Traffic Assignment with Fixed O-D — Instructions. . . . . .. ... ... ... ....
Traffic Assignment with Fixed O-D — Traffic Assignment with Modified o« Value.
Traffic Assignment with Departure Time Choice — Instructions. . . . . . . . . . . ..
Traffic Assignment with Departure Time Choice — Select Geographic File. . . . . . .
Traffic Assignment with Departure Time Choice — Selected Geographic File. . . . . .
Traffic Assignment with Departure Time Choice — Input Column Names. . . . . . .
Traffic Assignment with Departure Time Choice — Create Sub-Folder. . . . . . . ..
Traffic Assignment with Departure Time Choice — Properties of O-D Matrices.
Traffic Assignment with Departure Time Choice — Copy Matrices. . . . . .. .. ..
Traffic Assignment with Departure Time Choice — Old O-D Matrices Folder. ..
Traffic Assignment with Departure Time Choice — COST Folder. . . . . ... .. ..
Traffic Assignment with Departure Time Choice — Default Work-Start Time. ..
Traffic Assignment with Departure Time Choice — Special Work-Start Times. . . . .
Traffic Assignment with Departure Time Choice —ay Value. . . . . . . . . . ... ..
Traffic Assignment with Departure Time Choice — End of Program. . . ... .. ..
Plot VMT & VHT — Instructions. . . . . . . . . . . . . . . .
Plot VMT & VHT — Select Project Folder. . . . . . ... ... ... ... .....
Plot VMT & VHT - End of Program. . . . . ... ... .. ... ... ... .....
Plot VMT & VHT - VHT Chart. . . . . . . . . . .. ..
Plot VMT & VHT - VMT Chart. . . . . . . . . . ...

vi

41



41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Plot VMT & VHT - Output Text File. . . . . . . . . .. ... ... ... ....... 48

Plot Hotspots — Instructions. . . . . . . . . . . . . . . . ... ... 49
Plot Hotspots — Select Folder. . . . . . . . . . . . . ... .. ... ... ... ..... 50
Plot Hotspots — Select Geographic File. . . . . . .. .. ... ... .. ........ 51
Plot Hotspots — Selected Geographic File. . . . . . . .. ... ... ... ... ... 52
Plot Hotspots — Input Link ID. . . . .. . . .. .. .o o 53
Plot Hotspots — End of Prgram. . . . . . . . . . .. ... ... .. 54
Plot Hotspots — AB_.VOC vs Time Intervals. . . . . . . . . .. .. ... ... ..... 55
Plot Hotspots — BA_VOC vs Time Intervals. . . . . . . .. ... ... ... ...... 55
Plot Hotspots — Output Text File. . . . . . . . .. .. .. ... ... ... ...... 56
Plot Capacity Reliability Curve — Instructions. . . . . . . . . ... . ... ... ... 58
Plot Capacity Reliability Curve — Path Options. . . . . . . . . ... ... ... ... 59
Plot Capacity Reliability Curve — Selected Geographic File. . . . . . . . .. ... .. 60
Plot Capacity Reliability Curve — Input Parameters. . . . . . . . . . ... ... ... 61
Plot Capacity Reliability Curve — End of the Program. . . . . . . . . ... ... ... 62
Plot Capacity Reliability Curve — Chart 1.. . . . . . .. ... .. ... ... ..... 63
Plot Capacity Reliability Curve — Chart 2. . . . . . . .. ... .. ... ... ..... 63
Plot Capacity Reliability Curve — Output Text File. . . . . . ... .. ... ... .. 64

vii



1 Introduction

This document is the User’s Guide for the Travel Time Reliability program suite. This program
suite contains a set of programs written under the TxDOT grant 0-5453 stratagies for Improving
Travel Time Reliability. This document contains information on how to use the programs in the
Travel Time Reliability suite. For the rest of this document we shall refer to the Travel Time
Reliability suite as TTReliability.

A software file “T'TReliability.rsc” is supplied in the accompanying CD. Chapter 2 of this User’s
Guide contains the instructions to install this software file. During the installation process, the
file will create an add-in which will appear as TTReliability (0-5453) menu on the menubar of
TransCAD. Under the TTReliability (0-5453) menu are the following submenus:

e Adjust O-D Matrix

e Adjust Link Capacity

e Set Variance Of O-D Travel Time

e Traffic Assignment With Fixed O-D

e Traffic Assignment With Departure Time Choice
e Plot VHT & VMT

e Plot Hotspots

e Plot Capacity Reliability Curve

Each submenu consists of a program which performs a customized procedure or gives instruc-
tions for the user to perform a procedure using the default functions provided by TransCAD. These
programs, when used in combinations, allow users to perform traffic assignment analyses with travel
time reliability consideration. Chapter 3 explains the different sequences of execution of these pro-
grams for users to carry out various traffic assignment analyses. Chapters 4 to 11 contain the
instructions on how to use each of these programs.

In the following chapters of this User’s Guide, words that appear in italic, for example TTRe-
liability (0-5453) inidicate the items that appear in the TransCAD program (usually seen on the
screen). These can be the names of menus, submenus, dialog boxes, buttons etc. Filenames, di-
rectories/paths are enclosed in double quotations. Single quotes are used to enclose the text and
numbers that shall be entered by the user.



2 Installation

The supplied CD contains a file “T'TReliability.rsc”. It has to be compiled and converted into a
TransCAD desktop application. It is recommended for the user to be familiar with compilation
and installation of the TransCAD add-in. Instructions for compilation and installation of add-ins
can be found in the Help menu in TransCAD, under GISDK Help — Quick Start — Lessons 5 and
6. Nevertheless the step by step instructions for compiling and installing the “T'TReliability.rsc” is

given below.

Compilation of Resource file

1. Copy the file “TTReliability.rsc” from the CD to the desktop.
2. Start the TransCAD program.

3. Go to the Tools menu in TransCAD, select Add-Ins. A dialog box with the name Add-ins
will appear. Select the GIS Developer’s kit from the list in the dialog box and click the OK
button.

4. In the GISDK Toolboz, click the Compile to UI button (third button from the left) to display
the Compile dialog box.

5. Choose the “T'TReliability.rsc” file which is stored on your desktop and click the Open button.

6. TransCAD displays a Save As dialog box. Type the filename ‘ttreliability’ and click Save
in the “TransCAD” folder. By the default installation settings of TransCAD, this folder
is “C:\Program Files\TransCAD\”. This procedure creates a user database file “ttreliabil-
ity.dbd” and six other files with the name “ttreliability” but with extensions “.1, .2, .3, .4,
.5, .6” respectively.

7. Close the GISDK toolbox.

Creation of Add-In

The above steps compile the resource file “TTReliability.rsc” into the 7 different files in the Tran-
sCAD’s user interface database. The following steps are necessary to convert these 7 files into the
TTReliability add-in.

1. Go to the Tools menu in TransCAD, select Add-Ins. A dialog box with the name Add-ins

will appear.
2. Click the Setup button to display the Setup Add-Ins dialog box.

3. Click the Add button to create a new add-in. This procedure creates an Untitled Add-in the
Add-ins list box. The Type: Macro in the Settings frame is also selected by default.



4. Edit the Description text box in the Settings frame and enter ‘Travel Time Reliability’. This
updates the Untitled Add-in in the Add-ins list box to the name Travel Time Reliability.

5. Next, edit the Name textbox in the Settings frame and enter ‘T'TReliability’.

6. Inthe Settings frame, click the Browse button and choose the UI Database file “ttreliability.dbd”
which you have created previously. If you follow the compilation instructions above, the file

should be in the folder “C:\Program Files\TransCAD\”. Select this file and click the Open
button.

7. In the Setup Add-ins dialog box, click the OK button to install the add-in and return to the
Add-Ins dialog box.

8. Highlight the Travel Time Reliability in the scroll list and click the OK button. TransCAD
now closes the Add-Ins dialog box and creates a menu TTReliability (0-5453) on the main

menu bar as shown in Fig. 1.

Loading the Add-In

When the user starts the TransCAD program, T'TReliability (0-5453) menu will not appear on the
menu bar. The user has to execute the following steps in order to add the T'TReliability (0-5453)
menu to the main menu bar.

1. Go to the Tools menu in TransCAD, select Add-Ins. A dialog box with the name Add-ins
will appear.

2. Highlight the Travel Time Reliability in the scroll list and click the OK button. TransCAD
now closes the Add-Ins dialog box and creates a menu TTReliability (0-5453) on the main

menu bar.

TTReliability as a Desktop Shortcut

It is possible to create a desktop shortcut such that each time when the TransCAD program is
activated, it automatically loads the T'TReliability(0-5453) menu onto the main menu bar. The
following are the instructions to create a destop shortcut of TransCAD with the TTReliability(0-
5453) menu.

1. Make sure that the TransCAD is closed. If not select File— Exit to terminate the TransCAD

program.
2. Create a shortcut of TransCAD and place it on your desktop.

3. Right-click on the shortcut icon and choose Properties tab to display the Properties dialog
box.



. Click the General tab and replace the text in the edit box with ‘TransCAD with TTReliabil-

ity’.

. Click the Shortcut tab and append the following text in the Target edit box:

-q -a TTReliability -ai TTReliability -n “TransCAD with TTReliability”

The edit box now looks like this

“C:\ Program Files\ TransCAD\tcw.exe” -q -a TTReliability -ai TTReliability -n “TransCAD
with TTReliability”

. Click the OK button to close the Properties dialog box.

. The shortcut is now ready for use. Double-clicking this new shortcut icon will start TransCAD
with the TTReliability(0-5453) menu in the main menu bar.

Window  Help

Adjust -0 Makrix
Adjust Link Capacity
Set VYariance OF O-D Travel Time

Traffic Assignment With Fixed Q-0

Traffic Assignment With Departure Time Chaice
Plok WHT & WMT

Plok Hotspots

Plot Capacity Reliability Curve

About

I

Figure 1: Travel Time Reliability Menu - After Installation.



3 Recommended Use of Travel Time Reliability Program Suite
The TTReliability program suite consists of eight programs:

e Adjust O-D Matrix

e Adjust Link Capacity

e Set Variance of O-D Travel Time

e Traffic Assignment with Fixed O-D

e Traffic Assignment with Departure Time Choice

e Plot VMT & VHT
e Plot Hotspots

e Plot Capacity Reliability Curve

These programs, in combinations, are used to perform various traffic assignment analyses for
risk averse drivers in a stochastic network. Before presenting the recommended sequence on the
use of these programs, the functions of each of these programs are briefly described below:

The Adjust O-D Matrixz program displays instructions for users to use the default functions
provided by TransCAD to multiply an original O-D matrix by a constant to form a new O-D
matrix.

The Adjust Link Capacity program changes the capacities of all the links in the TransCAD
Dataview table according to the link facility types and new capacities specified by the user.

The Set Variance of O-D Travel Time program computes the variance of route travel time
between all the O-D pairs in a network caused by incidents. The variances between all the O-D
pairs are stored in a matrix in the same format as the O-D matrix.

The Traffic Assignment with Fixed O-D displays instructions for users to use the default
functions provided by TransCAD to perform traffic assignment for risk averse drivers in a stochastic
network.

The Traffic Assignment with Departure Time Choice program automatically performs
traffic assignment for risk averse drivers in a stochastic network over several time intervals, each
with an O-D matrix. This program uses the travel times obtained from the traffic assignments to
adjust the O-D matrices to account for changes in users’ departure times. This program outputs a
set of new O-D matrices (one for each interval) and the traffic assignment results of the intervals.

The Plot VMT € VHT program plots two charts from the output files of the Traffic Assign-
ment with Departure Time Choice program: the total vehicle-miles traveled (VMT) in a network
over the time intervals and the total vehicle-hours traveled (VHT) in a network over the time
intervals.

The Plot Hotspots program plots the curves of Volume-Capacity (V-C) ratio versus time
interval for selected links in a network based on the output of the Traffic Assignment with Departure
Time Choice program.



The Plot Capacity Reliability Curve computes and plots the capacity reliability curve of
a network when the networks traffic demand (original O-D matrix) is increased or decreased by a
series of multiplication factors.

Some of these eight programs, when use in the correct sequences, enable you to perform two

types of traffic assignment analyses:

e traffic assignment with a fixed O-D matrix

o traffic assignment with departure time choice

in a stochastic network with risk averse drivers. The sequences of use of these programs to perform
the two types of traffic assignment analyses are described in the following two sections.

Performing Traffic Assignment with A Fixed O-D Matrix

This refers to traffic assignment for risk averse drivers in a stochastic network. The analysis is to
be performed for the peak hour in the morning commute, or at other hour in the day when drivers
exhibit risk averse route choice behavior. This analysis uses only one O-D matrix to represent the
traffic demand during the peak hour. It assumes that the O-D matrix remains the same after traffic

assignment, i.e., drivers will not change the departure times.

1. Decide on the hour of the day in which traffic assignment is to be performed.

2. Construct the hourly O-D matrix. Very often, the O-D matrix that comes with the TransCAD
network database is a 24-hour O-D matrix in which the trips are in vehicles/day. Since the
analysis period is one hour, the O-D matrix must be in unit of vehicles/hour. Follow the
instructions in the Adjust O-D Matrix program to construct the hourly O-D matrix from the

original matrix.

3. Adjust the link capacity to hourly capacity. Very often, the link capacity in the Dataview
table in the TransCAD database is given in vehicles/day. Since the analysis period is one
hour, the capacity must be in vehicles/hour. Use the Adjust Link Capacity program to change
the link capacity in the Dataview table for each facility type.

4. Perform traffic assignment, with the hourly O-D matrix and hourly capacity as inputs, ac-
cording to the instructions given in the Traffic Assignment with Fized O-D program. Use
the data in the traffic assignment output file (ASN_LinkFlow.bin) to analyze the link and
network performances. Stop here if you do not wish to plot the capacity reliability curve.

5. Use the Plot Capacity Reliability Curve program to analyze the change in the networks ca-
pacity reliability when the overall traffic demand (O-D matrix) changes. If the O-D matrix
in the future years are available (through some lane use-transportation forecasting models),
you may use these new O-D matrices and repeat Steps 2 to 4. Alternatively, if the capacities
of certain links change in the future years (for example, due to the construction or expansion
of new facilities), you may repeat Steps 2 to 4 with the new link capacities. In other words,



the change in capacity reliability may be analyzed with respect to the changes in O-D matrix

and/or link capacity.

Performing Traffic Assignment with Departure Time Choice

The idea of traffic assignment with departure time choice is to model the changes in drivers’
departure times due to traffic congestion along the routes. This requires more effort to organize
the input data and more steps in the modeling process.

To model the changes in drivers’ departure times, a time period (e.g., 6:00 a.m. to 9:00 a.m.)
that covers the morning peak needs to be defined. This time period is divided into several constant
time intervals. Drivers can change the departure time from one interval to the next. The time
intervals must be sufficiently short to reflect the drivers’ decision interval (e.g., to depart 5, 10 or
15 minutes earlier or later) but sufficiently large enough for most of the drivers to complete their

trips before the route travel time changes. A 15-minute interval is recommended as a compromise.

1. Decide the time period and duration of time intervals.

2. Construct the input O-D matrices. One input O-D matrix must be prepared to each time
interval. Each matrix consists of the trips made within the time interval, expressed in vehi-
cles/hour. You may use the Adjust O-D Matriz program to construct the hourly O-D matrix
from the original 24-hour matrix. One way of obtaining the input matrices is to multiply the
24-hour O-D matrix by the respective K-factors of the intervals and then convert the unit to

vehicles/hour.

3. Adjust the link capacity to hourly capacity. Since the unit of the O-D matrices is vehi-
cles/hour, the capacity must be converted to vehicles/hour. Use the Adjust Link Capacity
program to change the link capacity in the Dataview table for each facility type.

4. Use the Adjust Link Capacity program to perform traffic assignment and adjust the O-D
matrices for all the intervals. The output of the Traffic Assignment with Departure Time
Choice program is a set of new O-D matrices (one for each time interval) and a set of traffic
assignment files (one for each interval). The following two steps help to analyze the output
of this program using the data in these two sets of output files.

5. Use the Plot VMT & VHT program to visualize the change in total vehicle-miles traveled
(VMT) and total vehicle-hours traveled (VHT) in the network over the time intervals.

6. Use the Plot Hotspots to visualize the change in V-C ratio of selected links over the time

intervals.



4 Adjust O-D Matrix

The Adjust O-D Matrixz program activates a dialog box that shows the instructions to modify an
input Origin-Destination (O-D) matrix. This procedure may be used to convert an original O-D
matrix which has trips over a longer period (e.g., 24 hours) into a new O-D matrix which has trips
over a shorter period (say, one hour). The original matrix is multiplied by a constant (e.g., the
K-factor to obtain an output matrix). The constant should be determined off-line by the user prior
to using this program. Clicking the Adjust O-D matriz submenu pops up a dialog box which shows
the instructions as in Fig. 2. Click the Ezit button to return to the TransCAD menu.

x|

Instuctions

The followings are the instructions on how to convert an oniginal 0-0 matris which has trips over a longer
period [e.q.. 24 hourz] into a new O-0 matris which has trips over a shorter period [zap, 1 howr). Ta
perform the converzion, the original 0-0 matris iz multiplied by a constant [e.q., K-factor).

Thig procedure can be aleo used in other zituationz where there is a need to multiply an original 0-0
matrix by & factor to form a new O-0 matris.

The following functions in TranzCaD are uzed to execute the tazk:
1. Copy the original matriz to a new file, and rename thiz new file,
2. Open thiz new matrix file in TransCAD.

3. Select the Fill Matrices icon an the toalbar at the top of the screen. & dialog bow with the name of
Fill b atri waill appear.

4. Select the Formula tab in the Fill b atriz dialog bos:.

8. In the Formula Builder combo bow, from the b atris Lizt drop down ligt, 2elect the matnis core
name, e.0., [HuickSum]. The matix core name will appear in the Farmula test bos,

B. I the Formula Builder cambao bow, from the Operatar List, select the multiplication operatar . The
aperatar will then appear right after the matrix core name in the Farmula test bax.

7. Go back to the Formula test box, enter the multiplication factor [e.g., 0.06458] to complete the
formula. “vour formula will now appear az [HuickSum]*0.06458

8. Prezs the OF button at the bottorm of the dialog box to complete the calculations. vou will notice
that the matrix haz been updated with the new values.,

9. Onice you have completed step 8, TransCAD will autamatically zave the new matrix under the
zame file hame you have used in step 2 above.

E =it

Figure 2: Adjust O-D Matrix — Instructions.



5 Adjust Link Capacity

This program is for users to change the capacities of all the links in a network. It changes the link
capacities according to the link’s facility type (or functional class). It requires the user to input the
number of facility types and the capacity of each facility type in the network database in terms of
vehicles per lane.

This program may be used to convert a TransCAD network database which has 24-hour capacity
into hourly capacity. This program reads the network’s geographic file (*.dbd) and its attribute
table (*.bin). It replaces the link capacity values in columns (AB_.CAP, BA_CAP, TOT_CAP) in
the Dataview table with new values. The number of lanes in each direction of the links are taken
into account. That is, the new capacity values in columns (AB_.CAP, BA_.CAP, TOT_CAP) are
the capacities of all the lanes combined. The screenshot in Fig. 3 shows the first dialog box when

the Adjust Link Capacity submenu is selected.

Instructions
Thiz pragram changes the capacities of all the links in a nebwork. according to the link's facility bpe

[functional clasz). 1t requires the uszer to input the number of Facility tppes and the capacity of each
facility lupe in termz of vehicles per lane.

Thiz pragram can be used to convert the network, database which has 24-hour capacity into horly
capacity. |n thiz caze we should enter capacity in terms of vehicles per lane per hour. This program
reads the network's geographic file [*.dbd] and itz attribute table [*.bin). [t replaces the link capacity
values in columnz [AE_CAP, BA_CAP. TOT_CAPY] in the D ataview table with new values. The number
of lanes in each direction of the links are taken into account,

et Exit
E

Figure 3: Adjust Link Capacity — Instructions.

Click the Next button to go to the next dialog box.



Browse for the geographic file (*.dbd) as shown in Fig. 4.

Adjust Link Capacity

— Path Option

Select the geographic file [*.dbd] of the netwark.

|E:'xH ezearchiTranscad\EIPD atabwmt05 05 2way.dbd Browse |

M et I Back Exit

Figure 4: Adjust Link Capacity — Select Geographic File.

Click the Next button to open the geographic file.

10



Once the geographic file has been opened, the program will automatically detect and select the
link layer as the current layer as shown in Fig. 5.

7 9=1E3

The zelected geographic file of the netwaork has beet opened in TransCAD, and the link layer "ep2005"
haz been set as the current layer. Fleaze keep the setting of current layer in the following steps.

I ext I Back Exit

Figure 5: Adjust Link Capacity — Selected Geographic File.

Click the Next button to go to the next dialog box.

11



In the dialog box as shown in Fig. 6, enter the number of facility types (number of road classes)
in the network. This value will lead the program to create the same number of rows of entry as
shown in Fig. 7.

Adjust Link Capacity

— lhput Parameter

[hput the the number of different faciliy types.

Murnber of Facility types: iE‘-

Mext I Back E it

Figure 6: Adjust Link Capacity — Input Number of Facility Types.

It is important that you enter exactly the same number of facility types as in the database. For
example, if the database has 6 facility types denoted by numbers 1, 2, 3, 4, 7, 8. Enter '6’ in the
provided text box. Click the Next button to continue to the next dialog box.

12



For each facility type as shown in Fig. 7, double click the item to activate an Input Capacity
dialog box for the corresponding facility type. Enter the facility type number (road class) and the
new capacity (in vehicles per hour per lane) in the Input Capacity dialog box, followed by clicking
the OK button. Repeat this step for all the facility types.

x|

Input Capacity

[nhput the the capacity of each facility type in terms of wehicles per lane, then press the Run button to
change the capacities. The capacities of facility types nat in thiz list will be zet as 0.

Facility types: Capacity of facility type 1 1z 1500 vehiclez per lane.
Eapamt_l,l Df fan:|llt_l,l t_l,lpe 2 Is 1200 vehlcles per Iane

InpUtGapacity. @ﬂ

Facility type: |3

Capacity [vehicles per lane): |1 R00

k. | Cancel

Run Back Exit

Figure 7: Adjust Link Capacity — Input Capacity.
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Click the Run button to change the capacities in the Dataview table. If the program runs
successfully, the final dialog box appears as shown in Fig. 8 will appear.

Adjuzt Capacity: Finished

— |nztructions

Capacity values of 5453 links have been changed.

You may go to the Dataview table to see the new capacities in the 4B_CAP, BA_CAF, TOT_CAF
columns,

Exit I

Figure 8: Adjust Link Capacity — End of Program.

Click the Ezit button to end the program and return to the TransCAD menu. It is strongly
recommended that you check the new capacity values in all the facility types in the Dataview table
in conjunction with the number of lanes in each link.

14



6 Set Variance Of O-D Travel Time

This program computes the variance of route travel time for all O-D pairs (denoted in short as
variance OF O-D travel times) in a network. It assumes that the variance is caused by lane blocking
incidents which can only occur one at a time in the network.

The program reads an incident database (*.bin) file that contains the link ID of the incident
locations, number of lanes closed by the incidents and incident start times. For each of the incidents:
(1) user equilibrium traffic assignment is performed with reduced link capacity at the incident
location; followed by (2) calculation of O-D travel times. This program assumes that the incident
data is collected over several months at the same time period of every day (e.g., morning peak of
6 am. - 9 am.). The time period in the database (e.g., 6 am. - 9 a.m.) is divided into several
time intervals (e.g., 15 minutes). For each time interval, and for each O-D pair, the O-D travel
times due to the presence and absence of incidents in this time interval are then used to compute
the variance of O-D travel time in this time interval for this O-D pair.

To use this program, you must first run the programs Adjust O-D Matrix and Adjust Link
Capacity. Use the Adjust O-D Matrix program to create O-D matrices corresponding to different
time intervals.

This program requires one more input file: the incident database file in *.bin format. The

number of rows in this data file is the number of incidents. This data file must have 4 columns:

o date
e time (in seconds from 0000 hrs)
e link ID of the incident locations

e number of lanes closed by the incidents

It assumes that all the links in the database are one-way links. The incident occurred during the
entire time interval of interest (e.g., 15 minutes). An example of the incident database file is shown

in Fig. 9.
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eI MEG

Iy

BEH]

[Incident Pk]|dale incident start lime]|[incidenl lype]|PlimalyN olnvolved\l"eh| Iinkid| Highway ilep | fl. Il of closed Ianes]|
20.00 5/30/06 360.0000 3 1 1763 1 22.00 2 0 =
21.00 5730406 360.0000 i 0 4203 1 25.00 4 1
22.00 5/30/06 360.0000 3 1 217 1 23.00 4 1]
23.00 5/31/06 360.0000 1 2 4361 2 29.50 2 0
24.00 5/31/06 360.0000 1 2 1780 4 21.20 1 0
25.00 5/31/06 369.0000 1 2 4361 2 29.30 2 1
26.00 05/31/06 380.0000 8 1 1376 1 17.00 2 1]
27.00 05/31/06 381.0000 3 1 374 2 24.00 3 1]
28.00 05/31/06 385.0000 8 1 2479 1 21.00 4 0
29.00 05/31/06 405.0000 3 2 950 3 23.50 2 0
30.00 05/31/06 410.0000 7 0 371 2 24.00 3 1
31.00 05/31/06 410.0000 ] 2 217 1 23.00 4 0
32.00 05/31/06 410.0000 1 3 2604 2 20.00 4 1
33.00 05/31/06 411.0000 8 1 1857 2 16.00 2 0
34.00 05/31/06 412.0000 1 2 2845 4 0.00 1 1
35.00 05/31/06 419.0000 3 1 1377 2 17.00 3 0
36.00 05/31/06 424 0000 7 1 4166 1 24.00 3 0
37.00 6/01/06 424 0000 2 1 4203 1 25.00 2 1
38.00 6/01/06 432.0000 2 1 1387 1 18.00 2 1]
39.00 6/01/06 432.0000 3 1 2479 1 21.00 4 0
40.00 06/01/06 436.0000 7 0 4202 2 25.00 3 0
41.00 06/01/06 438.0000 8 1 3647 2 36.00 1 0
42.00 06/01/06 440.0000 7 0 1388 2 18.00 4 1
43.00 06/01/06 440.0000 4 0 4166 1 24.00 3 1
44.00 6/02/06 441.0000 1 2 2547 1 20.00 2 0
45.00 6/02/06 444 0000 7 1 1535 2 14.00 2 1]
46.00 6/02/06 450.0000 1 2 4410 1 28.00 3 2
47.00 6/02/06 451.0000 5 9 1535 2 14.00 2 0
48.00 6/02/06 452.0000 2 200 4867 1 0.00 1 1
48.10 6/02/06 453.0000 3 e -1 1] 0.00 1 1]
4820 6/02/06 453.0000 3 - -1 1] 0.00 1 1]
49.00 6/02/06 4540000 ] 1 798 3 29.20 1 0
50.00 6/02/06 456.0000 4 0 371 2 24.00 4 0
51.00 6/02/06 459.0000 1 2 4415 2 28.00 2 1

Dataview: Records 1 - 35 of 141 A

Figure 9:

Set Variance Of O-D Travel Time — Inicident Database File.

This program produces several output files in the matrix format (*.mtx) corresponding to

different time intervals within the time period. Each file contains the variances of travel times for

all the O-D pairs in the network in a time interval. These matrices are the necessary input files for

the Traffic Assignment with Departure Time Choice program.
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The instructions as shown in Fig. 10 will be displayed when Set Variance of Travel Time
submenu is selected.

x|

Instructions

Thiz pragram caomputes the variance af rouke travel time far all 0-0 pairs in a netwark, |t azsumes that
the variance is caused by lane blacking incidents which can only occur one at a time in the netwark,
readz ah incident databaze [.bin] file that containg the link, |0 of the incident locations, number of lanes
clozed by the incidents and incident occurrence times. For each of the incidents: (1] traffic azzignment iz
performed with reduced link capacity at the incident location; followed by [2] calculation of O-D travel
times. The entire time period in the databaze [e.q.. &AM peak of Bam-3am] iz divided into zeveral time
intervals (... 15 minutez). For each time interval. and for each O-D pair, the O-D travel times due to the
prezence and abzence of incidentz in this time interval are then wzed to compute the vanance of O-0
travel time.

To wze thiz program, you must first run the programs Sdjust 0-0 M atris and Adjust Link Capacityll ze the
Adjugt O-0r M atris program to create 0-0 matnices corezponding to different time intervals.

Thiz program requires 1 more input file; the incident databaze file in * bin format, The number of mowes in
thiz data file iz the number of incidentz.  Thiz data file must have 3 colurmnz: [1] link D of the incident
lozations; [2] number of lanes cloged by the incidentz; and [3) incident ocourrence time. 1t azsumes that
all the linkz in the database are 1-way links. The incident occurence time covers the entire peniod of
analysis.

Thiz program produces zeveral output files in the matri= format [°.mks] corezponding to different time
intervalzs within the time period. Each file containg the vanances of travel imes for all the 0-0 pairg in the
network, at the corresponding time period. These matrices are the necesszary input files for the Traffic
Azzignment with Departure Time Choice program.

Mt Exit
[ New |

Figure 10: Set Variance Of O-D Travel Time — Instructions.

Click Next button to continue to the next dialog box.
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The Path Options dialog box appears as shown in Fig. 11. Use the browse buttons to select the
geographic file and incident database file.

Set ariance of Travel Time

—Path Options

Select the geographic file [*.dbd)] of the network,

|E:"-.H ezearchh T ranscadsEIPD atahwmt05_05_2way.dbd Browse

i

Select the incident database file [*.bin).

|E:“\ResearchiTranscadvEIPD ata\timeR 3 biry Browsze

i

M et I Back Exit

Figure 11: Set Variance Of O-D Travel Time — Path Options.

Click the Next button to open both files in TransCAD.
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More instructions will be displayed as shown in Fig. 12. It shows that the line layer has been
set as the current layer and warns the user not to change the current layer through out the entire

program.

SetWariance of Trawel Time

— Instruchons

The zelected geographic file af the nebwork has been opened in TransCAD.

The link layer "ep2005" and the node layer "ep2005nodes" have been loaded in the map, and the link
layer haz been set az the current layer. Pleaze keep the current setting of layers in the following steps.

M et I Back Exit

Figure 12: Set Variance Of O-D Travel Time — Selected Geographic File.

Click the Next button to proceed to the next dialog box.
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Input the Dataview field names (column headings) of Capacity(E.g. AB_.CAP/BA_CAP) and
Time (E.g. TIME) as shown in Fig. 13. Do not include ‘[" and ‘]’ in the column names, but keep
the space in the column names, if any. If there are more than one columns associated with capacity
(for two-way links), use ‘/’ to separate them.

Siet Wariance of Travel Time

“|Input Parameters
Ihput the calumn names of free flow travel time and capacity az shown in the D ataview table. You may

apen the D ataview to check the column names.

Flease da not include """ ar '] in the column namesz, but keep the space in the column names, iF any. |f
there are more than one columng aszociated with capacity [far buo-way linkz), uze "' to separate them.

Examples: Free flow_travel time
A8 CAP/BA, CAR

Colurnn name of free fow travel ime: | TIME

Colurnn namefz] of capacity: |AB_CAP/BA_CAP

| M et | Back E =it

Figure 13: Set Variance Of O-D Travel Time — Input Capacity and Time Fields.

Click the Next button to continue to the next dialog box.
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The Path Options dialog box appears as shown in Fig. 14. In this step, you need to specify the
location of the folders to store the input and output files. Browse and select an existing folder, and
then enter the name of a new subfolder with which the program will create later for the input and
output files.

Set Variance of Travel Time

— Path Optior

The output filez will be placed in a new subfolder. Select the folder within which vou want thiz
zubfolder to be created. and the name of the new subfolder.

Folder: |E:‘ResearchiTranscad\EIPData, Browsze !

Subfaolder to be created: |"-.-’.-'3.FHEIL|T|

| I et I Back E xit

Figure 14: Set Variance Of O-D Travel Time — Matrix Paths.

Click the Nezt button to go to the next dialog box.
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This dialog box requires you to provide the properties of the input O-D matrices like number
of zones, time period, time intervals and the number of days over which the incident database was
collected. The Input Parameters dialog box for entering these information is shown in Fig. 15.

et Wariance of Travel Time:

— Input Parameterz

Input the number of zones.

Mumber of zones: |61

Select the time period and the duration of time intervals.

From time: |6:00 4k | Taotime: iEI:EIEI.&M 'l

Time interval: |15 Minub +

[nput the rumber of davs over which the incidents data wasz caollected. Faor example, if the file containg all
inzidents from June 1 o June 30, enter 300

Humber of days: ]3a

| M et | Back Exit

Figure 15: Set Variance Of O-D Travel Time — Properties of Input O-D Matrix Files.

After you have entered all the necessary information, click the Next button to continue to the
next dialog box.
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The next dialog box as shown in Fig. 16 displays the instructions on how to copy and name the
O-D matrix files. Follow the instructions as shown in the dialog box. You may copy and rename the
matrix files in the window enivronment without exiting the Set Variance of Travel Time program.
A folder view of copied input O-D matrices is shown in Fig. 17.

T — -
el Manance ar fralkel 1ime X

Inztructions

The program has created an auxiliang falder named 00 _MTEN in the new subfalder
E:%Rezearchh\Tranzcad\EIPData'AROLTY,

that you specified earlier. Please copy 12 0-0 matriz files coresponding bo different time intervals inko
thiz auxiliary falder

E:ARezearchh TranzocadhEIFData WARDUTYOD TN
and change the matrix file names o
001 .t for interval B:00 A0 to 515 Ak

00 _1 2. mbx Far interval 8:45 Ak to S:00 Ak

M et | Back E=it

Figure 16: Set Variance Of O-D Travel Time — Copy O-D Matrix Files.

After you have finished copying and renaming the files, click the Next button in the dialog box
to continue to the next dialog box.
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o OTDEODMIPES

File

address

Edit

Wiew

Favaorites

Tools

Help

@Eack - @ - @ ‘pﬁearch %Fnlders

"'

|- E:\Researchi Transcad\EIPData\waROUTIWOLD ODMT X

Ej Make a new Folder
Publish this folder ko

the Web

& Share this Folder

Details

OLD_0ODMTX
File Folder

.

Other Places ¥

»

File and Folder Tasks ’ﬁ?‘ | |

OD_1.mkx

=

oD _2.mkx

=

oD _6.mkx

QD _10,mex

=

oD _3mkx

=

oD _F.mkx

5

QD_11.mbx

B

o0 4. mkx

£

oD 8.mkx

Figure 17: Set Variance Of O-D Travel Time — Folder View of Input O-D Matrices Folder.
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The traffic assignment procedure within this program makes use of the ELD function to repre-
sent the risk averse route choice behavior of the drivers. Input the al value for the ELD function.
It is recommended that you keep the default value as shown in Fig. 18.

et Wariance of Travel Time;

— Input Parameter -

The default value of a1 for traffic azzignment iz shown below. You may change the value of al.
Prezs the Bun button to start the calculation.

al: [1.4356

Run Back E xit

Figure 18: Set Variance Of O-D Travel Time — Default Value of al.

Click the Run button to start running the program. Once the program has finished its cal-
culations, a dialog box as shown in Fig. 19 will appear. The accompanying instructions indicate
where the output matrices are saved. It is recommended that you check this new folder for the files
such as the screen shot shown in Fig. 20. Take note of this folder as the output files will need to
be copied to a specific folder when you run the Traffic Assignment with Deaparture Time Choice
program later.
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SetYariance of Travel Time

— Instiuctions

Finizhed running Set Wanance of Travel Time program.

12 0-D travel time wariance matrix files [Size: BA1=681] have been generated in the folder
E:ARezearchhTranzcad EIPD ataMAROUTY AR The matrix file namesz are

war_1.mitw far interval G:00 4K to 615 Ak

war_12.mtx for interval 845 Ak to 300 Ak

Figure 19: Set Variance Of O-D Travel Time — End of the Variance Program.

Click the Exit button to end this program and return to the TransCAD menu.
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& | NEW, ODMTX AEE
L3

File Edit ‘iew Favorites Tools  Help

'@Back - @ . ﬁ !pSearch E—";Fnlders

Address | 5) E:\ResearchiTranscad|EIPDatal YARDUTINE W _CODMTY = R

= —E
" File and Folder Tasks ahjl o |

Cur_ D l.mb Cur
®

Car oD 2., Cur

@ Make a new Folder

ﬂ Publish this Folder ko
the Web

& Share this Folder

. Other Places &,

Details

Cur_ 2D 4., Cur_ QD 5.,

-~
5 @

Cur oD 6., Cur QD 7 Cur_ QD 8., Cur QD 9.,

=
10, Cor_Q0_11,.. Cur_0D_12...
Fo

NEW _ODMTX
File Falder

-

Figure 20: Set Variance Of O-D Travel Time — Folder View of New Output O-D Matrices.
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7 Traffic Assignment With Fixed O-D

This program shows the instructions to perform user equilibrium traffic assignment for risk averse
drivers using the equivalent link disutility (ELD) function, with a fixed O-D matrix as shown in
Fig. 21. Traffic assignment using the BPR function can be performed with the standard TransCAD
Planning — Traffic Assignment menu (see Chapter 9 of Travel Demand Modeling with TransCAD
Version 4.8). User equilibrium traffic assignment with the ELD function (for example, with al =
1.4356) can be performed by changing the default value of a to aja. For example, if & = 0.15, and
a1 = 1.4356; instead of typing o = 0.15 in the Alpha text box as shown in Fig. 22, enter ’0.2153’
here.
i 1|
[ mztructions

Thiz window containg the instructions on how to perform traffic azsignment far rizk averse drivers,

To take into account the risk averze behavior of the drivers, it iz neceszary to uze the Equivalent Link
Drigutility [ELD] function az the link perfarmance function,

The ELD function haz a similar form as the Bureau of Public Road [BPR] function, but with an additional
factor 'al' in front of ‘alpha’ in the BPR function.

The coefficient a1 describes the risk averse behavior, [ts default value iz 1.44. [n the caze when an
empincal value of al iz avaliable for a given city, this empirical value should be uzed instead of the
default one.

To perform the traffic azsignment for sk averze divers, uze the standard TransCAD taffic aszignment
procedure, with the default value of 'alpha’ in the BPR function replaced by the new value 'al » alpha.

Comment: For users unfamiliar with traffic azsignment in TransCAD, instructions can be found in Chapter
9 af the TransCAD manual 'Travel Demand Maodeling with TransCAD 4.8",

E «it

Figure 21: Traffic Assignment with Fixed O-D — Instructions.

Click the Ezit button to return to the TransCAD menu.
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A PR s oS EI= N
Line Layer | ep2005 Ok
Metwark, File |E:h...NSE.f-‘-.D SELPDATAMELPHMWFILE MET Cancel
ki ethod ILlser E quilibrium ;I
Mati File [Demand 0D & 3 ~] bkl
; Options
i &ty IEDrE Ohe ;I i
— Fields
Tirme: |TIME ~>|  Alpha |Nore =
Capacity |[4B_CAP/B&_CAP] = | Beta [None |
Freload INnne ;I
— lobalz
[terations |1EIEI Alpha |EI.2'I 53
Carwvergence |0.0000 Beta (4.00
Function I ;I Error |5.DDEID

Figure 22: Traffic Assignment with Fixed O-D — Traffic Assignment with Modified o Value.
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8 Traffic Assignment With Departure Time Choice

This program performs traffic assignment for risk averse drivers using the equivalent link disutility
(ELD) function and iteratively adjusts the O-D matrix to account for the change in user’s choices
of departure time intervals. Essentially this program divides a peak time period (e.g. 6 a.m. to
9 a.m.) into several consecutive time intervals (e.g. 15 minutes). For each time interval, traffic
assignment is performed for risk averse route choice behavior. The travel times obtained from the
traffic assignment is then used to adjust the drivers’ departure times, and hence the O-D matrices.
The new O-D matrices are then used to perform traffic assignment in the next iteration. The

program will run iteratively until the changes in the O-D matrices are negligible.

This program requires two sets of input files:

1. O-D matrices. The number of O-D matrices must be the same as the number of time intervals
in which you want to adjust the departure time choice. These matrices may be obtained from
the Adjust O-D Matrix program. The unit in each element of the O-D matrices must be

vehicles per hour.

2. Variance O-D travel time matrices. The number of travel time variance matrices must also
be the same as the time intervals. These matrices may be obtained from the Set Variance of
O-D Travel Time program.

This program produces two sets of output files:

1. New O-D matrices. One new O-D matrix will be generated for each time interval, after the

users have adjusted their departure times.

2. ASN_LinkFlow.bin files. This is the output file of traffic assignment generated by TransCAD.

One file will be generated for each time interval.

When you run this program, you will be asked to input the name of a new subfolder for the
program to save all the input and output files. The above instructions will be displayed in a dialog
box as shown in Fig. 23 when this program is activated.
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Inztructions

Thiz program perfarms traffic azsignment for rizk averze divers for different time intervals, taking into
account the drivers' choice of departure time.

To usge thiz program, wau must firzt run the following three programs:;

- Adjuzt 0-0 M atris (bo create 0-D matrices corezponding to different time intervalz)
- Adjuzt Link Capacity [to adjuzt ink capacities in the geographic file]
- SetVarance af 0-0 Travel Time [t find the travel ime wariance on different routes),

The above programs generate bwo sets of files:

(1] 0-D matrices. The number af O-0 matrices will be the same az the number of time interdals in which
youl want to adjust the departure time,

[2] O-D travel time wariance matrices. The number of matrices will alzo be the 2ame as the number of time
intervals,

For each time interval, traffic aszsignment is performed for nzk averse route choice behavior. The travel
times obtained from the haffic aszignment are then uzed to adjuzst the 0-0 matices. These bwo steps are
repeated until no further adiustment iz needed.

The curent program produces bwo sets of output files:;

[1] Mew O-0 matrices that take into account the drivers' choice of departure time. One new 0-0 matris
will be generated for each time interval,

[£] A5H_LinkFlow. bin files. These are traffic azzignment files generated by TransCAD based on the new
0-0 matrices. One file will be generated for each time interval,

I the following steps, you will be azked to specify the falders inwhich the input files are stored, and the
folder in which the output files will be zaved.

P et | E xit |

Figure 23: Traffic Assignment with Departure Time Choice — Instructions.

Click the Next button to input the data.
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Use the Browse button to select a geographic file as shown in Fig. 24.

gniment with Departure Time Choice

— Path Option

Select the geographic file [*.dbd] of the netwaork:.

|E:\Research Transcad EIPD atahwintd5_05_Fway.dbd Browse I

MHext I Back | Exit |

Figure 24: Traffic Assignment with Departure Time Choice — Select Geographic File.

Click the Next button to open the geographic file.
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The program will automatically select the link layer as the current layer as shown in Fig. 25.

r ]

1 Instructions

The zelected geoaraphic file of the network. haz been opened in TranzCaD.

The link layer "ep2005" and the node layer "'ep2005nodes" have been loaded in the map, and the link
layer haz been set az the current layer. Fleaze keep the current zetting of laverz in the following steps.

I eut 1 Back E xit

Figure 25: Traffic Assignment with Departure Time Choice — Selected Geographic File.

Click the Next button to specify the necessary link attributes in the Dataview table for traffic

assignment.
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Type the column names of free flow travel time and capacity in the Dataview table of the
network as shown in Fig. 26. You may open the Dataview table in TransCAD to locate the correct

columns and their names.

Traffic Azsignment with Cleparture Time Choice

- |nput Parameters

Input the calumin names of free flow travel time and capacity az shown in the D ataview table. vYou may
open the D ataview to check the column names.

Fleaze do not inchude [ or "'T" in the column names. but keep the space in the column names, iF any. |f
there are more than one columng aszociated with capacity [far buo-way linkz), uze " to separate them.

Examples: Free_flow_travel time
AB_CAP/BA_CAP

Colurnn name of free Aow travel ime: ([TIME

Colurnn namelz] of capacity: ].&E_E&F‘HE&_E&F"

| M et | Back Exit

Figure 26: Traffic Assignment with Departure Time Choice — Input Column Names.

Click the Next button to create a new subfolder for the input matrices.
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This program will create output files and save them in a new subfolder so that you can use them
later for analysis. Therefore you must tell this program the location and name of this subfolder
using the dialog box as shown in Fig. 27. Use the Browse button to select an existing folder. It
is recommended that you select the same folder as the geographic file. Next, type the name of the
new subfolder to be created.

raffic =zzignment with Departure Time Choice

— Path Option

The output files will be placed in a new subfolder. Select the folder within which wou want thiz subfolder
to be created, and the name of the new subfolder.

Folder: |E:‘\ResearchhTranscad\EIPD atah Browse

Subfolder to be created: |DEPOUT

| M et | Back ] E «it J

Figure 27: Traffic Assignment with Departure Time Choice — Create Sub-Folder.

Click the Next button to create the new subfolder under this existing folder.
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The succeeding dialog box (Fig. 28) is for you to provide the properties of the input O-D
matrices. Fill the required fields as shown in Fig. 28. In the example shown, the user wants to
input 15 minute O-D matrices to the program in the time period from 6:00 a.m. to 9:00 a.m. So a
total of twelve 15-minute O-D matrices has to be provided to this program in the period ‘6:00 a.m.
to 9:00 a.m.’.

Traffic Assignrment with Departure Time Choice

— |nput Parameters

Input the number of 2ones.

Murnber af zones; |BS1

Select the time period and the duration of time intervals.

Fromm tirme: iE:EIEIﬁM v! To time: !EI:EIEI.&M v!

Time interval:

P et I Back, ] E uit i

Figure 28: Traffic Assignment with Departure Time Choice — Properties of O-D Matrices.

Click the Next button to see further instructions.
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The program has now created the new subfolder you specified in Fig. 27. Under this subfolder,
the program has further created two auxiliary folders named OLD_ODMTX and COST. Copy all
the input O-D matrices into the OLD_ODMTX auxiliary folder and rename them to OD_1.mtx,
OD_2.mtx ... etc. Copy the variance of O-D travel time matrices into the COST auxiliary folder
and rename them to var_1.mtx, var_2.mtx ...etc. Remember that these folders were created within

the new subfolder from the previous step.

Instructions
The program has created an ausiliany folder named OLD_ODMTEN in the new subfolder
E:"RezearchiTranzcad \EIPD ata\DEPOLIT?,

that you specified earlier. Pleaze copy 12 0-0 matrix files coresponding ta different time intervals inko
thiz ausiliary folder

E:A\RezearchhTranzcad\EIPD ata\DERPOUTAOLD Ok Taxh,

and change the matrix file names to

00 _1.mtx for interval B:00 AWM to B:15 Ak

00D _12.mt for interval 545 &M to 5:00 AM

The program haz alzo created an ausiliary folder named COSTY in the new zubfalder

E:\Researchi\Tranzcad\EIPD ataA\DERPOLIT

that vou specified earlier. Please copy 12 variance matrix files coresponding to different time intervals
itk this ausiliany folder

E:A\ReszearchhTranzcadhEIPDatas\DEPOLUTACOS T
and change the matrix file names to
war_1.mikw for interval B:00 Ak to B:15 Ak

var_12 mtx for interval 845 AM o 9:00 Ak

M et | Back Exit

Figure 29: Traffic Assignment with Departure Time Choice — Copy Matrices.

After you have finished copying and renaming the files, click the Next button to continue to the
next dialog box.
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These folders may now look like the screenshots in Fig. 30 and Fig. 31. The O-D matrix files
and the variance of O-D travel time files should be renamed as per the instructions in the dialog

box.
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Figure 30: Traffic Assignment with Departure Time Choice — Old O-D Matrices Folder.

Click the Nezt button in the dialog box to proceed to input the work-start time of the zones.
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Other Places &_,

Details
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var_9.mkx wvar_10.mbx  war_11.mEx var_12.mkx

COsT
File Folder

-

Figure 31: Traffic Assignment with Departure Time Choice — COST Folder.
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The dialog box to input work-start time is as shown in Fig. 32. Input the default average work-
start time for the zones. Also, enter the number of zones which have different average work-start

times.

ignrment with Dleparture Time Choice

i Input Parameters —

[rput the worl-start time(z)].

For different zones, we can have different wark-ztart imes. For example, 8:00 AM work-start lime means
that on average, drivers coming to this zone have to start wark, at 8:00 A,

Drefault worle-ztart bime: Hor |E vl DMinute 100 = AkAPR 1.-'3.M vi

Some zone(z] may have different wark-ztart time(z).

MHurnber of zones uzing other work-start time(z]; ]E‘I

| M et ] Back E =it

Figure 32: Traffic Assignment with Departure Time Choice — Default Work-Start Time.

Click the Next button to input the work-start time of zones not following the default work-start

time.
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A list box will appear in the dialog box as shown in Fig. 33. The list box has the same number
of entries as the number of zones you entered in the previous dialog box which have different
work-start times. Double click each entry in the list box to bring out a dialog box named FEnter
Work-Start Time for Special Zones. Enter the ID of the zone and the special work-start time of
the zone, then click the OK button. Repeat this step for all the zones in the list box.
x|

— Input Woark-Start Time[z]-

Input the individual wark-ztart time for each zone that does not use the default work-start time.

‘wiark-start time: ok, start time of Zone 47 iz §:00 AM.
[2] Double click here bo input zone 1D and individual work-start time:

e O RS T S T e O e a

Zone |D: |63
Work-start ime: Hour [7 w | < Minute [45 | AMAPM ivl

k., I Cancel |

M ext Back E =it

Figure 33: Traffic Assignment with Departure Time Choice — Special Work-Start Times.

The work-start times you have entered will overwrite the default work-start times. Click the
Next button to specify the value of risk averse coefficient.

41



The default value of al is 1.4356 is shown in Fig. 34. You may change the al value if necessary.
To use the BPR function, set a; = 1.0.

- lnput Parameter -

The default walue of &1 iz shown below. You may change the value of al. Press the Fun buttan
to start the caculation.

al: [1.4356

Fun Back I Exit ]

Figure 34: Traffic Assignment with Departure Time Choice — a; Value.

The program now has all the necessary input data. Click the Run button to start the iterative
calculation. The program will run from a few minutes to a few hours, depending on the network size,
convergence parameters in the Frank-Worfe algorithm, and the rate of convergence of the output
O-D matrices. The program has internally set the default value of 100 iterations and convergence
criteria of 0.00001 in the Frank-Worfe algorithm, according to TxDOT practice.
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The dialog box in Fig. 35 will be displayed when the program has finished its calculations.

1%

Instructions

The Traffic Azzignment with Departure Time Choice program has finizhed mnning.

12 0-D matrix files [Size: 6813681] have been generated in the folder
E:\ResearchhTranzcad \EIPD atatDEPOL TSHEW _ODMTixh

Cur_0OD_1 b for B:00 AR to 6:15 Ak

Cur_0OD_12 mtx For 8:45 Ak to 9:00 Ak

12 traffic azzignment files have been generated in the folder
E:\RezearchtTranzcadhEIPData\DEPOUTYASSIGMMEMNTY

azzign_T1.bin for 6:00 &k to B:15 A

azzign_12.bin for 8:45 Ak to 5:00 Ak

Figure 35: Traffic Assignment with Departure Time Choice — End of Program.

The program has created two more auxiliary folders: (1) NEW_ODMTX and (2) ASSIGN-
MENT. At the end of the calculations, the program has generated a set of new O-D matrices with
names Cur_OD1l.mtx, Cur_OD2.mtx ...etc . The number of new O-D matrices is equal to the
number of time intervals. These new O-D matrices are saved in the new NEW_ODMTX auxiliary
folder.

In addition, this program has created a set of traffic assignment files with name assign_1.bin,
assign_2.bin ...etc. The number of these files is the same as the number of time intervals. These
traffic assignment files are saved in the new ASSIGNMENT auxiliary folder.

Take note of the locations (full paths) of these two auxiliary folders as you will need them in
the Plot VMT & VHT and Plot Hotspots programs.

Click the Exit button to end the program and return to the TransCAD menu.
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9 Plot VHT & VMT

This program plots the total vehicle-miles traveled (VMT) and total vehicle-hours traveled (VHT)
over the time intervals, from the output files of the Traffic Assignment with Departure Time Choice
program.

This Plot VHT & Plot VMT program should only be used after you have ran the Traffic
Assignment with Departure Time Choice program. This program requires all the output files of the
Traffic Assignment with Departure Time Choice program. The time intervals in the plots are the
same as the departure time intervals used in the Traffic Assignment with Departure Time Choice
program.

This program plots the following curves:
1. Total VMT in the network over time intervals
2. Total VHT in the network over time intervals.

This program produces two curves in two different dialog boxes and a text file that has the
values of the data points used to plot the curves.
The first dialog box of this program is as shown in Fig. 36.

Instructions
Thiz program analyzes the resulkz of running the Traffic Aszsignment with Departure Time Choice program

and platz the following curves:

[1] Tatal vehicle-miles traveled [TOT_VMT] in the network, over different time intervals
[£] Tatal vehicle-hours traveled [TOT_WHT] in the network over different time intervals

Thiz program requires all the output files of the Traffic Aszsignment with Departure Time Choice program.
The time intervals in the plotz are the zame az the departure time intervals uzed in that program.

The current program produces bwo curves and a text file that contains the wvalues of the data pointz uzed
to plot the curves,

M et E «it
E

Figure 36: Plot VMT & VHT — Instructions.
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Click the Nezt button to bring out the Path Options dialog box as shown in Fig. 37. Browse
for the folder which has the output files that were created from Traffic Assignment with Departure
Time Choice program.

lat VHT & 7T

-Path Option-

It the Traffic Azsignment with Departure Time Choice program, the output files were placed in a new
subfalder. Y'ou were asked to select the folder within which you wanted thiz subfalder to be created, and
the name of the new subfolder.

Flace the full name of thiz subfolder into the following textbos, then press the Plat buttan to plaot the
CLIVES,

|E:\ResearchTranzcadsEIFD ata\DEPOUT®, Browse

Flot ] Back Exit

Figure 37: Plot VMT & VHT — Select Project Folder.

Click the Plot button to begin plotting the curves. The final plots may look like the one as
shown in Fig. 38.
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The two charts are behind the Instructions dialog box as shown in Fig. 38. Move the dialog
box to see the charts. The two charts should look like Fig. 39 and Fig. 40. Chart 1 plots the total
VMT in the network over the departure time choice intervals. The total VMT is in vehicle-mile per
hour. This is because, in traffic assignment, the unit of O-D matrix and the unit of link capacity
are in vehicles per hour. Chart 2 plots the total VHT in the network over the departure time choice
intervals. The total VHT is in vehicle-hour per hour. This is also because, in traffic assignment,
the unit of O-D matrix and the unit of link capacity are in vehicles per hour.

r

] X]
6000(
32000000 —
4800( _|
Plot WHT & T
24000000 —  Instructions
3600(
_ The program haz finizhed plotting the curves.
24000 15000000 — The output test file iz in the folder
- E:\Research\Tranzcad\EIPD ata\DEFOUTY
1200 8000000 — that you have selected, under the file name "wmtvht. tat',
Flease move this pop-up window to the right bottom comer of the screen in order to see the plots.
0 —

1 3

E it

Figure 38: Plot VMT & VHT - End of Program.

Click the Exit button to end this program and return to the TransCAD menu.
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32000000

24000000 —

16000000 —

8000000 —

Figure 39: Plot VMT & VHT - VHT Chart.

60000000000 —

48000000000 —

36000000000 —

24000000000 —

12000000000 —

Figure 40: Plot VMT & VHT - VMT Chart.
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In addition, a text file that stores the data points used to plot the charts has been created, and
saved in the folder you selected in Fig. 37. The format of the text file is shown in Fig. 41. You may
open the text file using a standard text editor.

L Svmitviittxt = loidied dd@1
File Edit Format Wiew Help
Time Interval TOT_WMT TOT_VHT |
1 8148395419 4508304
2 15406683273 5025559
3 30126581170 1194851
4 45349531578 20883784 1
5 55676202885 28404595 1
] 6l707 740206 30953340
7 6lo750716:4 28584805
5] 50157936173 18514765
G 20613626846 7426052 L
10 B276545694 2265754
11 4015133362 32017 ol

Figure 41: Plot VMT & VHT - Output Text File.
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10 Plot Hotspots

This program plots the Volume-Capacity (V-C) ratio versus time interval for a selected link in
a network. Here, Hotspots refer to important links in a network where congestion is likely to
occur. This program should only be used after you have run the Traffic Assignment with Departure
Time Choice program. This program requires all the output files of the Traffic Assignment with
Departure Time Choice program. The time intervals in the plot are the same as the departure time
choice intervals. This program produces a plot for each link (with one or two curves depending on
whether the link is a one-way or two-way link) and a text file that has the values of the data points
used to plot the curves.
Click the Hotspots submenu to display the Instructions dialog box as shown in Fig. 42.

Instructions

Thiz program analyzes the resultz of wnning the Traffic Aszignment with Departure Time Choice program

and plots the Yolume-to-Capacity [-C] ratiog over different time intervals for one or zeveral zelected

link[z] in a network, ["hotzpot(z)™).

Thiz program requires all the output files of the Traffic Azzignment with Departure Time Choice program.
The time intervalz in the plats are the same az the departure time intervals uged in that pragran.

The current program produces a plat [with 1 or 2 curves depending on whether the link iz a 1-way or a
2-way link) and a test file that containg the values of the data paintz uged to plat the curvel(z).

P et E xit
[ New ]

Figure 42: Plot Hotspots — Instructions.

Click the Next button to display the next dialog box as shown in Fig. 43.
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Browse for the folder which stores the output files of the Traffic Assignment with Departure
Time Choice program.

— Path Option

In the Traffic Assignment with Departure Time Choice program, the output files were placed in a new
gubfolder. v'ou were azked to select the folder within which you wanted this subfolder to be created, and
the name of the new subfolder.

Place the full name of this subfolder into the following textbos, then press Mest.

|E:\ResearchiTranscadsEIPD ata\DEPOUTY, Browse I

Mext | Back I E xit

Figure 43: Plot Hotspots — Select Folder.

Click the Next button to display the Path Options dialog box as shown in Fig. 44.
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Select the geographic file.

Flot OC

— Path Option

Select the geographic file [*.dbd] of the netwark. This should be the exact same geoagraphic file that vou
uzed in the Traffic Azsignment with Departure Time Choice program.

|E:HF| esearch\Tranzcad\EIPD atahwmt05_05 2way. dbd Browsze |

Mest I Back I E xit

Figure 44: Plot Hotspots — Select Geographic File.

Click the Next button to go to the next dialog box.
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After you have specified the geographic file and clicked the Next button, the next dialog box as
shown in Fig. 45 appears. You may then use the geographic file to locate the hotspot and identify
the link ID of the hotspot.

£ |

i~ Instructions-

The zelected geographic file of the netwark has been opened in TranzCaD.

The link. laper "ep2005" and the node layer "ep2005nodes’ have been loaded in the map, and the link x
layer has been zet az the current layer. Please keep the curent setting of layers in the following steps.

I et | Back, E xit

Figure 45: Plot Hotspots — Selected Geographic File.

52



Once you have identified the link ID, return to the dialog box and click the Nezt button. Enter
the Link ID as shown in Fig. 46 followed by clicking the Plot button.

Flat ¥0C

~ Input Parameter

Input the link 1D of the hatzpot, then press the Plat button ta plat the curve(s).

Link 1D: |1835

Plt | Back |  Esi

Figure 46: Plot Hotspots — Input Link ID.
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The program then searches the folder specified in Fig. 43 and retrieves the data, then plots the
V-C curve(s). The graphical output of this program is shown in Fig. 47. Move this pop-up window
to the right bottom corner of the screen to see the chart(s) that looks like the Fig. 48 and Fig. 49.
The X-axis of the charts refers to the volume over capacity ratios and the Y-axis of the charts
refers to the number of time intervals. If the hotspot is a one-way link, only one V-C curve will be
plotted in a chart. If the hotspot is a two-way link, there will be two V-C curves in two different
charts, one for each direction of travel. The directions can be identified by AB_-VOC and BA_VOC
in the name of the charts.

The curves show the change in V-C ratios over several departure time choice intervals. This
program will automatically detects the number of departure time choice intervals from the files in
the data folder.

At any time you may click the Ezit button to exit the program and return to the TransCAD

menu.
-
]
— filu]
12 — 16
— 1.4 .
08 _ 1.2 — i~ lhgtructions -
1 : The program haz finished plotting the curve(z].
0.8 : The output test file iz in the folder
0.4 — -
06 — E:"Rezearch\Transcad \EIFDatas\DEROLITY
1 ] that vou hawve selected. under the file name "voc1835 tat."
0.4
0 — 0.2 : Fleaze move thiz pop-up window to the right bottom corner of the zoreen in order to zee the plots.
0 ] Y¥ou map press the Plob Anather Link buttan far anather hatspat.
1 3 5
2 4

Flat Anather Link, E it

Figure 47: Plot Hotspots — End of Prgram.
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Figure 48: Plot Hotspots — AB_VOC vs Time Intervals.

16 |
14 |
12 -

1
0.8 —
06 —
04 -

0.2 —

-
©w
(=]
-
o
=

Figure 49: Plot Hotspots — BA_VOC vs Time Intervals.
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This program will also produce a text file as shown in Fig. 50, which contains the data points
in the V-C curve(s). You may continue to plot another hotspot by clicking the Plot Another Link
button. Doing this will bring you back to the dialog box in Fig. 46. You may use the geographic
file to identify the link number before continuing with the plot.

'S

i VO S e sl SN D e ._J ___j ﬂ

File Edit Format Wiew Help

Time Interwal AB_WOC BA_WOC
e 0.474637 0.115588
2 0.630032 0.446448
3 0. 790904 1.287245
4 1.15774 1.535078
5 1.013882 1.258579
[} 1.256254 1.2755955
7 1.338442 1.517704%
8 1.279324 1.164208
= 0.634582 0.4258474
10 0.17173 0.021684
11 0. 002674 0. 000453
] 0.0004471 0. 000271

Figure 50: Plot Hotspots — Output Text File.
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11 Plot Capacity Reliability Curve

This program plots the capacity reliability curves for a given transportation network. These curves
describe how the networks’ level of service changes when the overall traffic demand (O-D matrix)
changes. To simulate the change in traffic demand, we multiply all the trips in the O-D matrix by
the same factor p.

The networks’ level of service can be characterized by the percentage of congested links. For
example, links for which the volume exceeds the capacity and therefore, the volume-to-capacity (V-
C) ratio is higher than 1. Another reasonable measure of congestion is the percentage of supplied
facilities (in lane-miles) in the network that are congested.

The current program plots the two curves that illustrate the dependence of the above two

measures on the factor u:

1. % of links with V-C ratio > 1 versus pu

2. % of lane-miles with V-C ratio > 1 versus pu
This program reads two input files:

1. Geographic file of the network (*.dbd)

2. O-D matrix file (*.mtx)

This program performs traffic assignment (with a fixed matrix, for risk averse dirvers in a
stochastic network) for each p value specified by the user. After the traffic assignment, the two
measures of level service computed. This procedure is repeated for all the p values in order to

generate all the data necessary to plot the capacity reliability curves.
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The program produces two curves and a text file which contains the values of the data points
used to plot the curves. Click the Plot Capacity Reliability Curve submenu to display the Instruc-
tions dialog box as shown in Fig. 51.

r ity eliability Curve - xl

.

Instiuctions

Thiz pragram platz the capacity reliability curves for a given ranspartation netwark. These curves
dezcribe how the traffic congestion changes when the averall traffic demand [O-0 matrix] changes. Ta
gimulate thiz changes, we multiply all the values of the 0-D matrix by the zame factar u.

Owerall congestion can be characterized b the percentage of congested links, e, links far which the
volume excesds the capacity and therefore, the volume-to-capacity [W-C) ratio iz 1 or higher, Anather
reazonable measure of congestion is the percentage of traffic (in lane-milez] in congested links.

The current program plots the bwo curves that ilustrate the dependence of the above bwo meazures on
the Factaor u;

1
(2

af linkz with W-C ratio »=1 versus u

bl
% of lane-miles with %-C ratio >=1 wersuz u

—_——

Thiz program reads by input files;

1] Geographic file of the netwark, [*.dbd)
[£] O-D matrix file [F.mtx)

The program produces bwo curves and a test file which containg the walues of the data points used to
plat the curves.

M et Exit

Figure 51: Plot Capacity Reliability Curve — Instructions.

Click the Next button to display the Path Options dialog box as shown in Fig. 52.
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The Path Options dialog box appears as shown in Fig. 52. Use the Browse button to select the
geographic file.

Capacity Feliability Curve

— Path Options

Select the geographic file [*.dbd) of the network.

IE MResearchhTrangcadhEIPData\wmt05_ 05 2wap dbd Browse |

| M et I Back E =it

Figure 52: Plot Capacity Reliability Curve — Path Options.
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After you have specified the geographic file and clicked the Next button, the next dialog box as
shown in Fig. 53 appears. It shows that the line layer has been set as the current layer and warns
you not to change the current layer throughout the entire program.

Capacity Feliability Corve
~ Instructions -

The zelected geagraphic file of the netwark, has been opened in TransCaD.

The link laver "ep2005" and the node laper "ep2005nodes" have been loaded in the map. and the link
layer hasz been zet az the curent layer. Pleaze keep the current setting of layers in the following steps.

I et | Back E it

Figure 53: Plot Capacity Reliability Curve — Selected Geographic File.

Click the Nezt button to display the next dialog box as shown in Fig. 54.
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In the Curve Options frame, input the minimum g value, maximum g value and number of
intervals between the minimum p and maximum p values. For example, if you want to plot the
curves for 4 = 0.8,0.9,1.0,1.1,1.2, enter ’0.8 for Min u, '1.2’ for Max u and ’4’ for No. of intervals

in the respective text boxes.
In the Path Options frame, browse for the O-D matrix file. In the Link Performance Function

Options frame, select the link performance function you want to use in traffic assignment. In
the Traffic Assignment Fields, specify the names of the columns in the Dataview table which

corresponds the link capacity and free flow travel time.

i

T =

A et

Curve Option Fath Options

Input the range of 'u' and the number of intervalz Select the O-00 matrix [ mtx] file. Make sure that
within thiz range. v'ou may change the default thiz matrix coresponds to the zame time period
values shown, az the link capacities in the geagraphic file

Minu (0.8 [e.a.. 1 hour).
Maxu |1.2 0-D File [\EIPData%0D 23 05.mtx J

Ma. of intervalz |4

Link Perfarmance Function Optiohz Traffic Azzignment Figlds
* BFR Capacity |AB_CAP/BA_CAP
{7 ELD with al = |1.435E Time |TIME
The ELD function reflects the behawvior of [hput the calumn namesz of free flow travel time
rizk averse drivers. If you select the ELD and capacity az shown in the Dataview table.
function, pou may change the 'al’ value. E.g Capacity: &B_CAP/BA_CaAP Time: TIME

Frezs the Plob button bo start the calculations. Thiz may take a few minutes depending on the number
of intervals for u,

Back Flat Exit

Figure 54: Plot Capacity Reliability Curve — Input Parameters.
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Click the Plot button to start running the program. When the program has finished calculating
the curve points, an Instructions dialog box will be displayed as shown in Fig. 55. The two charts
are behind the Instruction dialog box as shown in Fig. 55. Move the dialog box to see the charts.
Chart 1 plots the percentage of lane-miles in the network that have V-C ratios > one versus p as
shown in Fig. 56. Chart 2 plots the percentage of links that have V-C ratios > one versus p as
shown in Fig. 57.

|
b ¥ 8 9
] 22 0.20 021 041
18 0.64 0.60 1.53
S / 35 0.54 0.54 0.85
] - — 17 n 7 n AR n 7k
059 — Capacily Fsliabiliy Curve
| Instruchions
051 — The pragram haz finizhed plotting the curves.
| The output test file iz in the same folder
043
E:"Rezearch’\TranzcadhEIPD atah,
0.35 as the gengraphic file, under the file narme 'reliabiliby bt
— \// Flease mowve thiz pop-up window to the right battom corner of the screen in order to see the plats.
0.27 -
0.8 09
17 019 0.36
18 0 0.83
19 0.24 0.61
20 0.57 1.63
21 0.33 1.10
22 0.05 015

E xit

Figure 55: Plot Capacity Reliability Curve — End of the Program.

Click the Ezit button to return to the TransCAD menu.
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0.67 —

0.59

0.51

0.43

0.35

0.27

Figure 56: Plot Capacity Reliability Curve — Chart 1.

2.8

2.2

08 0.9 1 1.1 1.2

Figure 57: Plot Capacity Reliability Curve — Chart 2.
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A text file with the name “reliability.txt” as shown in Fig. 58 has been generated and stored in
the same folder as the geographic file which you have selected.

o Srelvahi iyt ol e __J \J.J hag

File Edit Format Wiew Help

HLIm % of Links whose v/C == 1.0 % of Lane miles whose v/C »>= 1.0
0.8 0. 808452 0. 298015
0.9 1.075265 0. 24457
L 1.5508a8 0.36%92a3
| 2.159158%4 0. 59683340
L.2 2.936311 0. 67906

Figure 58: Plot Capacity Reliability Curve — Output Text File.
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