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TEXAS MODEL FOR INTERSECTION TRAFFIC
VERSION 3.20

The TEXAS Model for Intersection Traffic is a powerful computer simulation tool which allows the
user to evaluate in detail the complex interaction among individually-characterized driver-vehicle units as
they operate in a defined intersection environment under a specified type of traffic control. This model
deals only with vehicular traffic at a single intersection or diamond interchange. In its current version, it
includes a user-friendly data-entry process and an animated-graphics display of real-time movements of
vehicles through the intersection or diamond interchange on a monitor screen driven by an IBM (or
compatible) microcomputer or by an Intergraph workstation.

The attached Appendices A through D describe the installation and use of the TEXAS Model for
Intersection Traffic. Three new features of Version 3.20 that are not covered in these appendices are
described below in the sections entitled Conversion of Preprocessor Data, Plottlng Lane

Geometry and Vehicle Paths, and Processing a Series of Replicate Runs.

Structure of the TEXAS Model for Intersection Traffic

The TEXAS Model for Intersection Traffic includes nine main processors: DISFIT (Headway
Distribution Fitting) a utility routine for fitting several traffic headway statistical distributions to user data,
GEOPRO (Geometry Processor) for describing the geometric configurations, GEOPLOT (Geometry
Plotting) for plotting the geometric configurations, DVPRO (Driver-Vehicle Processor) for describing the
stochastically-arriving traffic, SIMPRO (Simulation Processor) for determining the behavior of traffic in
response to the applicable traffic controls, EMPRO (Emissions Processor) for calculating the emissions
generated by the traffic, SIMSTA (Simulation Statistics) for computing the simulation statistics from
replicate runs, and DISPRE (Display Pre-Processor) and DISPRO (Display Processor) for viewing the
animation. The structural relationship among these data processors is shown in Figure 1. -

DISFIT (1) reads headway data, (2) computes the location and dispersion parameters for the data
using a 1-second time interval size, (3) fits selected mathematical distributions to the empirical headway
data based on the best-fit parameters calculated from the mean and variance of the data, (4) calculates
Chi-Squared, alpha, and the confidence level for the Chi-Squared goodness-of-fit test, (5) determines
the maximum cumulative difference for the Kolmogorov-Smirnov one-sample test, and (6) plots a
histogram of the input headway data and of each distribution fitted. The input to DISFIT is (1) an 80-
character title on line 1, (2) a 4 to 80-character FORTRAN format on line 2 for reading the headway data
one value per line (must begin with a "(" and must end with a ")"), and (3) headway data in seconds with

one value per line. The headway frequency distributions fitted are (1) Erlang (rounded down to the
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nearest integer value of K), (2) Erlang (rounded up to the nearest integer value of K), (38) gamma, (4)
lognormal, (5) negative exponential, (6) shifted negative exponential, (7) uniform, and (8) normal. For
each distribution fitted, the parameter required as input by SIMPRO is listed along with the Chi-Squared
value, the'number of degrees of freedom, the alpha value, the confidence value, and the maximum
cumulative difference.

GEOPRO defines the geometry of the intersection or interchange in the computer. It calculates
vehicle paths along the lanes abutting the intersection and within the intersection. The number of
intersection legs, together with their associated number of lanes and lane widths, define the intersection
size and the location of any special lanes. The azimuth for each leg and the associated coordinates define
the shape of the intersection. The allowed directional movements of traffic on the inbound lanes and the
allowed movements on outbound lanes define the directional use of the intersection.

GEOPLOT has the ability to read the plot-data file created by GEOPRO and translate it into
different formats. The specific format is user-selectable with command-line parameters, and it may be
used to interface with hardcopy devices or graphics-processing programs (CAD). GEOPLOT can also
display the contents of the plot-data file on the computer's graphics CRT. GEOPLOT is not available for
Intergraph workstations.

The GKS plot scheme is one option available in GEOPLOT. For the DOS implementation of this
option, a license for incorporation of proprietary software into GEOPLOT is required. One term of this
license requires that the software be delivered only to end-users who have purchased additional device
drivers from the GKS vendor. Two versions of GEOPLOT exist. The version that is normally included on
the distribution disk has the GKS option disabled and does not include the proprietary GKS code. For
end-users who wish to use the GKS option and own, or are purchasing the device drivers, there is a
version of GEOPLOT that has the GKS option active.

DVPRO utilizes certain assigned characteristics for each class of driver and vehicle and generates
attributes for each individual driver-vehicle unit; thus, each unit is characterized by inputs concerning
driver class, vehicle class, desired speed, desired outbound intersection leg, and lateral inbound lane
position. All these attributes are generated by a discrete probability distribution, except for the desired
speed which is defined by a normal distribution. Each unit is sequentially ordered by queue-in time as
defined by the input of a selected headway distribution. The total number of driver-vehicle units which
must be generated by DVPRO is determined by the product of the input traffic volume, in vehicles per
hour, and the minutes of time to be simulated.

SIMPRO simulates the traffic behavior of each unit according to the momentary surrounding
conditions including any traffic control device indications which might be applicable. Upon entering the

inbound approach lane, the entry velocity of each unit is set so that the vehicle will neither exceed a



selected desired speed nor collide with the unit immediately ahead of it. If the unit ahead is accelerating,
or is traveling at its desired speed, the entering unit will enter the approach at its own desired speed. If the
unit ahead is decelerating, the speed of the entering unit is set to a value which is less than its own
desired speed. If there is no leading unit on the inbound lane, the unit enters with its desired speed.

After entry, the unit is checked moment-by-moment within SIMPRO as to whether or not it is in a
car-following situation. If it is not, the magnitude of required acceleration or deceleration which is
applicable at any given instant is calculated and bound between the extreme values which are set for each
vehicle class. Maximum required acceleration and deceleration occur at or near zero speed, and zero
acceleration occurs at the maximum speed that each type of vehicle can attain. If the unit is in a car-
following situation, the speed and acceleration of the unit interact with the speed and position of the unit
ahead. Current and relative speeds and positions of all adjacent vehicles are thus utilized in determining
the behavior of each driver-vehicle unit in the simulation model.

When car following or traffic control makes it necessary for a unit to accelerate or decelerate, the
logic in SIMPRO provides for accelerating to the desired speed, accelerating to the speed of the unit
ahead, decelerating to follow the unit ahead, or decelerating to the desired speed within the available
distance.

As the unit proceeds along the inbound approach lane, the location and the status of traffic
control devices are checked moment-by-moment. The indication of the traffic control devices will apply to
the unit as soon as the unit comes into the device influence area .

if there is no intersection control, each unit must yield the right-of-way to other vehicles within the
intersection or other vehicles that have cleared sight-distance restrictions and intersection conflicts. The
yielding unit may have to stop at the stop line and follow the stop sign control logic to gain entry into the
intersection. If the intersection is controlled by signs or signals, units traveling on lanes which have no
lane control have the right-of-way.

If yield signs control a lane, each unit on the lane must yield the right-of-way to other vehicles
within the intersection or other vehicles that have cleared sight-distance restrictions and intersection
conflicts. The yielding unit may have to stop at the stop line and follow the stop sign control logic to gain
entry into the intersection.

If stop signs control a lane, SIMPRO lists the units stopped before the sign according to their
arrival times and then releases them in a first-arrived-first-served sequence. If there are simultaneous
arrivals on adjacent intersection legs, the unit to the right gets priority for earliest release.

If pre-timed signals control a lane, each unit responds to the signal indications, which appear in a
defined sequence and are of a specified duration for each phase. Each unit will attempt to go on a green

indication after checking for intersection conflicts. If the unit is in the leading position and has cleared



conflicts, the unit will enter the intersection. If a leading unit has stopped before the unit being examined,
or if the leading unit is decelerating, the unit being examined will begin to stop. When the signal indication
is red, each arriving unit will stop; however, a left-turn-on-red and a right-turn-on-red option is provided.

It lane control is by an actuated signal controller, the sequence and duration of each indication is
selected in response to the information received by the controller from the detectors. The logic for driver
response to signal indications is, of course, the same as that described for the pre-timed signal. When a
detector is in presence mode, a detector actuation is defined by the time interval during which the front
bumper of a unit has crossed the start of the detector but the rear bumper has not crossed the end of the
detector. When a detector is in pulse mode, a detector actuation is defined by the time interval during
which the front bumper of a unit has crossed the start of the detector., Actuations may cause the controller
to continue the phase or allow the phase to change when a maximum time interval for that phase has
elapsed, or a sufficiently large gap occurs.

A unit is allowed to change into an adjacent lane if less delay can be expected or the current lane
does not have an intersection path to the unit's desired outbound leg. The geometric path of-the lane-
changing unit is a cosine curve. Each unit is processed incrementally in time from its entry onto the
inbound lane to the end of the outbound lane. The length of each approach is specified. The
~ instantaneous traffic behavior of each unit including speed, location, and time are written onto a file by the
- TEXAS Model for subsequent use in the animation processor (DISPRE and DISPRO) or in the emission
processor (EMPRO). Statistics about delays and queue lengths are also gathered by the TEXAS Model
- .for evaluating the performance of traffic at the intersection.

Delay statistics include the average of total delay and the average of stop delay incurred by each
vehicle processed. Each delay is summarized by u-turn, left-turn, straight, right-turn, internal-then-left,
and internal-then-right movements and by the total of these six permitted directional movements on each
inbound approach (internal-then-left and internal-then-right are only applicable at diamond interchanges).
Total delay is the difference between travel time for a vehicle through the system and the time it would
have taken the vehicle to travel the same distance at its desired speed. Stop delay is the time spentby a
vehicle which has a velocity less than 3 feet/second and has joined the queue of vehicles waiting to enter
the intersection. Queue delay is the time spent by a vehicle in the queue of vehicles waiting to enter the
intersection. Queue delay includes move-up time until the vehicle enters the intersection. Delay
statistics show the overall influence of the intersection environment on traffic passing through the
intersection. Comparison of the delays experienced by traffic making various directional movements
indicates the interaction among traffic flows on the intersecting streets. Queue-length statistics include
average queue length and maximum queue length for each inbound lane. Both are measured in units of

vehicles, not feet.



EMPRO, the emissions processor, incorporates models to predict the instantaneous vehicle
emissions of Carbon Monoxide (CO), Hydrocarbons (HC), Oxides of Nitrogen (NOy), and fuel flow (FF) for
both light-duty vehicles and heavy-duty vehicles. EMPRO utilizes information from SIMPRO about the
instantaneous speed and acceleration of each vehicle to compute instantaneous vehicle emissions and
fuel consumption at points along the vehicle path.

SIMSTA reads all replicate run output statistics files for a given job, calculates and prints statistics,
optionally writes the statistics to a spreadsheet-compatible file, and optionally checks for a user-specified
statistical tolerance being achieved (a feature used by the REPTOL processor). The statistics calculated
for almost all parameters are the number of data values used in the calculation, the minimum value, the
mean value, the-maximum value, the variance, the standard deviation, and the standard deviation divided
by the mean. The Student's T Distribution for the 95 percent confidence level is used to calculate the
value of "xx.x" for the statement "there is a 95% probability that the population mean for aaa is within +7/-
xx.x % of yy.y sec/veh" where "aaa" is "overall average total delay", "overall average queue delay",
‘overall average stopped delay”, or "overall average delay below zz.z mph"; "yy.y" is the mean value for
‘aaa” and "zz.z" is the user specified value for the Simulation Processor.

DISPRE reads the animation file produced by SIMPRO and prepares the data for DISPRO.
DISPRO reads the file produced by DISPRE and allows the userto view the animation.

Data Entry to the User-Friendly TEXAS Model

As shown in Figure 1, data that are required for running the TEXAS Model are entered by the user
through two computer data-entry programs called GDVDATA (Geometry, Driver, Vehicle) and SIMDATA
(Simulation).

In addition to the geometric data needed by the model, the user must enter data to characterize
the drivers and vehicles which make up the traffic stream passing through a simulated intersection. The
data-entry program GDVDATA also includes user aids for entering the data needed by the driver-vehicle
processor (DVPRO) of the TEXAS Model.

Data that are needed by the simulation processor, SIMPRO, are entered through the data-entry

program called SIMDATA (see Figure 1). This program pairs the entered data required by LSIMPRO with
data previously defined by using GDVDATA.

Animated Graphics Display of TEXAS Model Output
Output from the TEXAS Model includes the instantaneous speed, location, and time relationship

for every simulated vehicle. The User-friendly TEXAS Model provides a feature whereby this information



can be displayed graphically in real-time, or in stop action, on a screen driven by an IBM PG-XT (or
compatible) computer.

Conversion of Preprocessor data

The data entry preprocessors GDVDATA and SIMDATA produce data files that are not compatible
with the processors GEOPRO, DVPRO and SIMPRO. The conversion program GDVCONV converts the
files created by GDVDATA to a form that is suitable for input to GEOPRO and DVPRO. SIMCONV
performs a similar conversion to make files created by SIMDATA suitable for input to SIMPRO. The
conversion logic of GDVCONV is built into GEOPRO and DVPRO and the conversion logic of SIMCONV is
available to SIMPRO. This conversion is normally performed automatically when the processors
GEOPRO, DVPRO and SIMPRO are executed.

The preprocessor data files are specially formatted and should only be revised by one of the
TEXAS Model data entry preprocessors. Use of a text editor or word processor to make changes to the
preprocessor data files will make themn completely usable. If it is desirable to edit the data files autside of
GDVDATA or SIMDATA, the conversion process must first be performed manually by executing
- GDVCONV or SIMCONV. The converted file may then be edited before input to a TEXAS Model

processor.

Plotting Lane Geometry and Vehicle Paths

The Geometry Processor GEOPRO has provision to plot the intersection plan view. Several plot
pages are produced. The first is an overall view and will show the entire length of all lanes. The next will
be a close up view of the intersection and only a section of the lanes nearest the intersection will be
shown. The third will be similar to the second, but all of the possible vehicle paths through the
intersection will also be shown. Plot devices with color capability will show left turn paths in red, straight
paths in black (or white) and right turn paths in blue. For diamond interchanges, additional close-up views
of each side of the diamond, with vehicle paths shown, will also be plotted.

Data to request creation of the geometry plot file are in the last two fields of the GDVDATA
Parameter-Option data (Figure 2, data for diamond interchange is shown, but geometry plotting is valid for
non-diamond interchanges also). The plot size entered in the last field specifies the dimensions of a
square plotting surface, in inches. Please note that plotters usually cannot use the full paper width for
plotting. The 7.5 default value will usually be satisfactory for plotters that use 8.5 inch wide paper. If the
specified size exceeds the plotter's capacify, the result can be unpredictable, but usually the graphics that

should appear beyond the plotters limit are simply not drawn and the plot appears as if part of it's right

edge has been clipped off.



If requested, creation of the plot data file is done by GEOPRO. Plotting of the data is then done
by the Geometry Plot Processor GEOPLOT.

PARAMETER—@?TION DATA FOR DIAMOND INTERCHANGE:
F(1) - TOTAL (STARTUP+SIMULATION) TIME IN MINUTES. <1 TO €5> [20)
- MINIMUM HEADWAY IN SECONDS. <1.0 TO 3.0> [1.0]

)
F(3) - NUMBER OF VEHICLE CLASSES. <12> [12]
F(4) - NUMBER OF DRIVER CLASSES. <3 [3]
F(5) - PERCENT OF LEFT TURNING VEHICLES TO ENTER IN MEDIAN LANE.<50 TO 100>[80]
F(6) - PERCENT OF RIGHT TURNING VEHICLES TO ENTER IN CURB LANE. <50 TO 100>(80]
F(7)

-~ CREATE A GEOMETRY PLOT DATA FILE ? <"YES" OR "NO"> ["YES"]
F(8) - SIZE OF GEOMETRY PLOT (INCHES). <4.0 TO 34.0> [7.50)

EDIT EXAMPLE: "F(6)=75" CHANGES FIELD 6 TO “75", OTHER FIELDS REMATIN UNCHANGED
KEYIN “HELP" FOR ADDITIONAL ASSISTRENCE

DATA FIELDS: 20 1.0 12 3 80 80 YES 7.%0
FIELD NUMBERS: NoL1/7 N2/ NL3/7 N4 NUS/ NLE/ N\NT/ N.B./

Figure 2.  Parameter option data for Diamond Interchange

Processing a Series of Replicate Runs

A new computer operating system program (DOS batch file, UNIX shell script, or VMS command
procedure) named REPRUN has been written to automate replicate run processing. The user is only
required to supply the number of replicates (1 through 10), the name of the GDVDATA created file and
the name of the SIMDATA created file. REPRUN will make the requested number of runs, with
appropriate changes to the random number seeds between runs. Data files from each run will be
identified by the suffix Rn where n is the replicate run number. To make 5 replicate runs using testg.dat
as the GDVDATA file and tests.dat as the SIMDATA file, the following command would be entered:

reprun 5 testg.dat tests.dat
To make the 6th replicate run using testg.dat as the GDVDATA file and tests.dat as the SIMDATA file, the
following command would be entered:

reprun 6 testg.dat tests.dat 6
To make the 7th and 8th replicate run using testg.dat as the GDVDATA file and tests.dat as the SIMDATA
file, the following command would be entered:

reprun 8 testg.dat tests.dat 7

The replicate run processor will delete the files listed below before beginning the simulation

processing. The "n" in the file names represents the group of files in which "n" is the number of the first

replicate run through 10.



GDV.REP GPDATA.REP GEOLIST.REP DVDATA.REP
SIM.REP SIMSTAT.REP PARAMS.REP DVLIST.Rn
SIMPLST.Rn SIMERR.Rn SIMSTAT.Rn POSDAT.Rn

Replicate Runs with Tolerance Checking

REPTOL is an additional replicate run processor. It does not make a specified number of runs,
but runs replicate 1,2, and 3 first and then continues to make replicate runs until a certain statistical criteria
is met or until a maximum of 10 replicate runs are processed. The criteria is that, with 95% confidence, the
mean of Overall Average Total Delay for the replicate runs is within a specified percent of the Overall
Average Total Delay for the population. REPTOL always makes at least 3 runs. As with REPRUN, the files
specified above are deleted before the beginning of simulation. REPTOL is the suggested method for
making replicate runs of the TEXAS Model. To make replicate runs using a tolerance value of 10%,
testg.dat as the GDVDATA file, and tests.dat as the SIMDATA file, the following command would be

entered:

reptol 10 testg.dat tests.dat

Replicate Run Statistics Processor
A new Simulation Statistics processor is called SIMSTA. SIMSTA reads all replicate-run output
_ statistics files for a given job, calculates statistics, prints statistics, optionally writes the statistics to a

spreadsheet-compatible file, and optionally checks for a user-specified statistical tolerance being

-achieved (a feature used by the REPTOL processor).

PRESENT OUTPUT SUMMARY STATISTICS IN GRAPHICAL FORM (SPREADSHEET
COMPATIBLE OUTPUT FORMAT)

The Simulation Statistics Processor SIMSTA has an option to write summary statistics to a file that
can be read by the spreadsheet program Lotus 1-2-3 Version 2.4 or newer using the DOS operating
system. This option is activated by including the "SS" parameter on the command line when running
SIMSTA. To import a summary statistics file into Lotus 1-2-3, set the spreadsheet cell pointer to A1 then
activate the main menu by keyingin / , thenselect File from the menu, then select Import,
then Numbers, then enter the name of the spreadsheet compatible summary statistics file. To view

the spreadsheet data, set column A width to 54, set column B through | width to 9, and Detach WYSIWYG
if necessary.



A set of spreadsheet macros has been written to aid in the display and analysis of these data. The
macros are in a Macro Library file named \TEXAS\SYS_DAT\TEXAS_M1.MLB. This command sequence
may be used to attach the Add-In named MACROMGR (Macro Manager) and load the macro when in the
\TEXAS sub-directory: / Add-In Attach MACROMGR.ADN No-Key Invoke MACROMGR
Load SYS_DAT\ TEXAS_M1.MLB Quit.In addition the Add-Ins ICONS and WYSIWYG must be

attached. See the Lotus 1-2-3 manuals for complete instructions.

Once the summary statistics file has been imported into the spreadsheet and the macros

installed, proceed as follows:

1) To start the macro, hold down the ALT key and press G. A screen with options will appear as
shown in Fig 3.

2) To choose a measure of effectiveness, use the mouse to point and click on the appropriate label
(U1 through U10) in the column on the right edge of the screen. -

3) A menuas shown in Fig 4 will appear. To choose to examine one approach, several approaches
or the entire intersection, press the first letter of the selection of your choice. ‘

4) If you choose one approach, indicate your choice by using the left and right arrow keys to move

the cursor at the top left of the screen to the approach number of your choice, then press the
Return key. See Fig 5.

If you choose several approaches, you will be prompted for the approaches that you wish to
examine. See Fig 6. For each approach, keyin it's number and press the Return key. When
your list is complete, press 9 and then press the Return key.

5) The chosen graph will now appear. When finished viewing the graph, press the Return key. The
prompt shown in Fig 7 will appear. Choose the desired option.

10
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APPENDIX A
THE TEXAS MODEL VERSION 3.0 [ Diamond Interchanges]
Guide to Data Entry

The TEXAS Model for Intersection Traffic [Refs 1-3] is a powerful computer simulation tool which
allows the user to evaluate in detail the complex interaction among individually-characterized driver-vehicle
units as they operate in a defined intersection environment under a specified type of traffic control. Prior
to Version 3.0 the model could be used for simulating only single at-grade intersections. Significant
modifications implemented through Version 3.0 extend the package to include diamond interchanges.
The new version includes both the single and diamond interchange simulation capabilities inside a user-
friendly operating environment which will be very familiar to current TEXAS Model users. This guide
describes procedures for using the new Version 3.0 of the TEXAS Model.

STRUCTURE OF THE TEXAS MODEL FOR INTERSECTION TRAFFIC‘)—
VERSION 3.0

The TEXAS Model for Intersection Traffic includes four data processors: GEOPRO (Geometry),
'DVPRO (Driver-Vehicle), SIMPRO (Simulation), and EMPRO (Emissions) for describing, respectively, the
‘geome’mo configurations, the stochasticaily arriving traffic, the behavior of traffic in response to the
fapphcable traffic controls, and the emissions generated by the traffic.

GEOPRO develops a geometric definition of the intersection or interchange in response to user
specifications. DVPRO utilizes assigned characteristics for each class of driver and vehicle and generates
attributes for each individual driver-vehicle unit; thus, each unit is characterized by inputs concerning
driver class, vehicle class, desired speed, desired outbound intersection leg, and lateral inbound lane
position. SIMPRO simulates the traffic behavior of each driver-vehicle unit according to the momentary
surrounding conditions including traffic control device indications, surrounding traffic, and geometric
features which might be applicable. Delay statistics are collected and include the average of total delay
and the average of stop delay incurred by each vehicle processed. Each delay is summarized by turn and
straight movements and by the total of the permitted directional movements on each inbound approach.
Total delay is the difference between travel time for a vehicle through the system and the time it would -

have taken the vehicle at its desired speed. Stop delay is the time spent by a vehicle which has a velocity
less than 3 feet/second. Delay statistics show the overall influence of the intersection environment on
traffic passing through the intersection. Comparison of the delays experienced by traffic making various
directional movements indicates the interaction among traffic flows on the intersecting streets. Queue

length statistics include average queue length and maximum queue length. Both are measured in units of
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vehicles, not feet. EMPRO, the emissions processor, (actually a post-processor) incorporates models to

predict the instantaneous vehicle emissions of Carbon Monoxide (CO), Hydrocarbons (HC), Oxides of
Nitrogen (NOy), and fuel flow (FF) for both light-duty vehicles and heavy-duty vehicles.

Data Entry to the TEXAS Model Version 3.0

Data required for running the TEXAS Model are entered by the user through two computer data-
entry programs called GDVDATA (Geometry, Driver, Vehicle) and SIMDATA (Simulation). Data that are
needed for defining the geometric features of the intersection area in terms that are acceptable to the
geometry processor (GEOPRO) of the TEXAS Model is incorporated into GDVDATA. In addition to the
geometric data needed by the model, the user must enter data to characterize the drivers and vehicles
which make up the traffic stream passing through a simulated intersection. The data-entry program
GDVDATA includes user aids for entering the data needed by the driver-vehicle processor (DVPRO) of
the TEXAS Model.

For efficiency and for the convenience of the user, a permanent library, which contains 20 typical
intersection configurations including one diamond interchange, has been created and store;:l— within
GDVDATA. Each of these configurations, along with a defined traffic pattern, is described in detail in
Appendix B of this guide. Instructions for using and modifying data files copied from the permanent library
are given through prompts on the screen and in the section of this report entitled USING THE DATA-
ENTRY PROGRAM GDVDATA. A user-group library is also provided to allow users 1o develop, store,
index, and retrieve conveniently their own data files for modification or for repeated use without
modification.

Data that are needed by the simulation processor, SIMPRO, are entered through the data-entry
program called SIMDATA. This program pairs the entered data required by SIMPRO with data previously
defined by using GDVDATA or with data contained in a permanent library file within GDVDATA. Use of

SIMDATA is described in the section of this guide entitted CONCEPTS AND USE OF THE DATA-ENTRY
PROGRAM SIMDATA and through prompts and instructions on the screen.

Animated Graphics Display of TEXAS Model Output

Output from the TEXAS Model includes the instantaneous speed, location, and time relationship
for every simulated vehicle. These data are routinely written to a file for use by the emissions processor,
EMPRO, or for other applications. The TEXAS Model Version 3.0 provides a feature whereby this
information can be displayed graphically in real-time, or in stop action, on a screen driven by an I1BM or
compatible micro-computer. This feature is also available on Intergraph UNIX workstations using the
ENVIRON-V graphics system. Intersection geometry is extracted from the files created by GDVDATA and
displayed on the screen, first. Then, the position of each simulated vehicle is represented on the screen
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by an outline of the vehicle, scaled to size and color coded according to performance capability, with
respect to time.

With this animated graphics display the user can study overall traffic performance of an intersection
orinterchange or examine in great detail the behavior of an‘individual vehicle in the traffic stream. Thisis a
unique capability which permits the user to examine easily several alternative solutions to a problem by
simulation without the time and expense of cut-and-try experimentation in the field. A wide range of
conditions can be defined and evaluated visually on the screen as well as in the form of tabular listings that
give summary statistics about traffic and signal-control performance.

CONCEPTS AND TERMINOLOGY USED IN THE DATA-ENTRY PROGRAM
GDVDATA

The TEXAS Model Version 3.0 utilizes two pre-processor packages to arrange the required data
concerning intersection geometric features and driver-vehicle traffic characteristics into a format that is
acceptable for use in the actual simulation process. The user must specify all geometric and traffic data
that are needed by the model to describe accurately and completely the p_a'rticular
intersection/interchange situation which will be simulated in a given run of the program. Once the
rgeometric and traffic features have been entered properly, they can be used repeatedly by the simulation
processor without change. These data are entered via a program called GDVDATA. This program utilizes
a series of screen prompts guiding the user in entering all required geometric and traffic data.

Geometry Data

Experience has shown that the first-time user as well as the frequent user of the TEXAS Model
must have a plan-view drawing or sketch of the intersection area that is to be simulated available for
immediate reference before attempting to enter the geometric data required by the model. Details shown
on the plan should permit determination of dimensions to within one foot and angles to within one
degree.

The concept of modular construction is used to configure a digital representation of the
intersection geometric features which are to be simulated. Terminology associated with geometry of
single intersections and diamond interchanges as used in this guide is shown in Figure A-1, and defined
in Table A-1 which follow. The arrangement of the various elements of intersection geometry and the
descriptive data required by the TEXAS Model is also discussed below.

Single Intersections

The LANE is the basic element that is used to form the geometry of an intersection. Each lane has a finite
width and length, is oriented in a particular way with respect to the intersection center, and carries traffic

either inbound toward the intersection or outbound away from the intersection. One or more
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TABLE A-1. DEFINITIONS

TERM

-~ DEFINITION

(o]

10.

Lane

Leg

Leg Centerline

Median

Leg Angle

Curb Return

Lane Terminal

Offset of Lane Terminal

Intersection Center

Intersection

An area of the traveled way designated for one-way use by vehicles
entering or leaving an intersection. Each lane has a user-specified width
and length- and interfaces with the intersection at the lane terminal.
Inbound lanes carry vehicles toward the intersection, and outbound
lanes take vehicles away from the intersection.

A set of 1 to 12 lanes with no more than 6 inbound lanes and no more
than 6 outbound lanes.

An Imaginary straight line that separates inbound lanes from outbound
lanes on a leg. It need not be at the geometrical center of the leg. When
looking toward the intersection, inbound lanes are on the right-hand
side, and outbound lanes are on the left-hand side of the leg centerline.
The leg centerline is equidistant between the edges of a median. On
legs which carry only one-way traffic, the leg centerline is at the leftmost

lane edge when viewed along the leg centerline in the direction of traffic
movement.

An area of a divided highway which separates inbound and outbound
lanes and which is not designated for regular vehicular use.

The angle, measured clockwise, from a 0 degree reference line (usually
north or toward the top of a drawing) to the leg centerline. It may have any
value from 0 through 359 degrees.

A circular arc which is tangent to the outermost edges of the lanes on two

adjacent legs of an intersection. It defines the edge of the traveled way
for vehicles using these lanes.

A real orimaginary straight line, perpendicular to the leg centerline, which
designates the interface between a lane and the intersection. On each
inbound lane, it locates the position where simulated vehicles will stop, if
necessary, before entering the intersection. It s nominally located at the
point of tangency of the curb return with the outside lane edge for all
lanes on the same side of the leg centerline.

The distance that the lane terminal is shifted along a lane from its nominal

location. Positive values indicate movement toward the intersection
center; negative values away.

A selected reference point in the intersection where two or more leg
centerlines cross. The location of all leg centerlines is referred 1o this
point by a user-defined leg angle and a leg-centerline offset.

The area into which the centerlines of 3 to 6 legs exlend, and which is
bounded by the lanes, medians, and curb returns of all legs.
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TABLE A-1. CONTINUED

TERM

~ DEFINITION

11.

12.

13.

14.

15.

16.

Leg-Centerline Offset

Turning Movement Code

Data Field

Data Line

File

Default Value

The perpendicular distance from the centerline to the intersection
center. Positive values indicate that the leg centerline is to the right of

intersection center when looking along the centerline toward the
intersection; negative values indicate that it is to the left.

A set of letters that describe the type of movement made by a vehicle in
the intersection while going from an inbound lane to an outbound
lane(s). "U" (U-Turn), "L" (Left-Turn), "S" (Straight Through), and "R"
(Right Turn).

A single item of data that either specifies a numerical value (e.g., "4",
"6.1", "-40") or is text (e.g., "YES", "MAIN STREET AT LAKE DRIVE")

An ordered set of data fields, arranged in a specific way. Exarhple of a
data line with 5 fields: "4 29 3.1 -3YES".

An ordered set of data lines.

A pre-selected value which will be supplied by the program to fill a DATA
FIELD for which the user has not specified a value.
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parallel lanes form a LEG. Inbound lanes lie to the right-hand side of the leg centerline and outbound
lanes to the left-hand side. Lanes on each leg are numbered starting with the inbound lane nearest the
leg centerline as No. 1, the next adjacent inbound lane to the right-hand side as No. 2, etc. until all
inbound lanes on the leg are numbered. Then, the next séquential number is given to the outbound lane
nearest the leg centerline, and the numbering sequence is continued for each adjacent outbound lane
until all lanes on the leg are numbered. A new sequence of numbers starting with 1 is used to number the
lanes on each succeeding leg. Legs are numbered beginning with No. 1 for the leg with the smallest leg
angle, with successive leg numbers increasing in a clockwise direction.

The LEG CENTERLINE separates the inbound and outbound lanes directionally and provides a
means for orienting the legs with respect to the intersection center. If a MEDIAN separates the inbound
and outbound lanes, the leg centerline is coincident with the median centerline. The user specifies the
width of the median. All leg centerlines intersect at least one other leg centerline in the INTERSECTION.
A chosen point of crossing of iwo or more leg centerlines is called the INTERSECTION CENTER. Data
entry will be facilitated if this point is chosen as the common point of intersection of the largest number of
leg centerlines, but the program allows any point in the intersection where at least two leg centerlmes
cross to be called the intersection center. All leg centerlines are located with respect to the intersection
center by the user's specification of a leg angle and a leg-centerline offset.

The LEG ANGLE is measured in a clockwise direction from a 0-degree reference line, which must
pass through the intersection center, to each leg centerline. It may have any whole-degree value from 0
through 359 degrees. The LEG-CENTERLINE OFFSET is the perpendicular distance from a point on the
leg centerline to the intersection center. This distance must be determined by the user from the plan-view
drawings of the intersection. Positive values of offset indicate a leg-centerline location to the right of the
intersection center, and negative values locate the leg centerline to the left when looking along the leg
centerline toward the intersection.

A CURB RETURN is used to join the edges of the outermost lanes on adjacent legs of the
intersection and to define the edge of the traveled way. The user specifies the radius of this circular arc
which is tangent to two intersecting lane edges. A LANE TERMINAL, which defines the interfaces
between each lane and the intersection, is nominally located by the program for all lanes on the same side
of the leg centerline at the point of tangency of the curb return with the outside lane edge. The lane
terminal may be shifted from this nominal location by the user's entering a value of OFFSET OF LANE
TERMINAL for each lane. A positive value for this offset shifts the lane terminal toward the intersection
center, and negative value moves it away from the intersection. On each inbound lane, the lane terminal
locates the position where simulated vehicles will stop, if necessary, before entering the intersection. In
special cases when two adjacent legs are parallel, or nearly paralleli.e., within + 20.05 degrees, the LANE
TERMINALS for all lanes on the same side of the leg centerline are not located by the program at the
nominal location described above.  Rather, the program automatically locates them at a perpendicular
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distance equal to the curb-return radius from the lane terminals to the intersection center. This technique
of locating the lane terminals can be used for other cases by entering a negative value for the curb-return
radius. The program will utilize the absolute value of the negative curb-return radius to position the lane
terminals with respect to the intersection center. o 7
The geometry processor in the TEXAS Model automatically generates a geometric path through
the intersection from the center of each inbound lane terminal to the center of each outbound lane
terminal which can be accessed legally by a vehicle passing through the intersection. Each path is made
up of segments of straight lines and circular arcs of maximum radius which will fit at the center of the lane
terminals being connected. The user must specify a TURNING MOVEMENT CODE which describes the
type of movement which will be made by a vehicle in the intersection as it uses one of the available paths,
Prohibited movements from any lane may be simulated by omitting letters from the turning movement
code. Permitted movements include: U-turn, U; left-turn, L; straight, S; and right-turn, R. The computer
works with exact angles and dimensions; therefore, zones must be specified by a range of angles within
which the destination of each simulated turning movement can fall. Provisions are made through the leg
geometry data prompts for entering angles that define the U-TURN ZONE and the STRAIGHT ZONE.
. These angles are measured from the centerline of the leg on which the movement originates to the
| limiting angle within which the centerline of the leg where the movement has its destination may fall. The
remaining zone on the right-hand side of the centerline of the leg from which the movement originates
accommodates right-turn movéments, and the remaining zone on the left-hand side handles left-turn
movements. Figure A-2 illustrates conceptually the four zones which may contain the centerlines of legs
-on which the respective turning movements have destinations. Default values for the zone angles are set
in the program at 20 and 10 degrees, respectively, for straight movements and for U-turn movements.

A SPEED LIMIT is specified for inbound lanes and for outbound lanes on each leg. The range is
from 10 to 80 mph, and default values in the program are 30 mph for both inbound and outbound lanes.
Prompts permit the user to enter a separate, chosen value within this range for each set of inbound and
each set of outbound lanes on each leg. Speed limit information is taken from the geometry processor in
the actual simulation process and provided to each simulated driver on each intersection leg.

Partially-blocked lanes can be specified by the user. For example, channelization might block part
of a lane to form a left-turn bay that would be much shorter than the other inbound lanes on a leg, or a bus
stop might block the portion of either an inbound or an outbound lane nearest the lane terminal.
Construction barricades or a loading zone might block part of the length of a lane somewhere between the
lane terminal and the outer end of the lane while leaving lengths of the lane at both ends open for use.
Prompts in the program allow the user io specify the USABLE LENGTH OF LANE at either or both ends
of each inbound and outbound lanes on a leg. Simulated vehicles move into and out of the usable

portions of partially-blocked lanes by executing lane-Changing maneuvers to or from an adjacent lane
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along a half-wavelength cosine curve path. Figure A-3 illustrates the three partially-blocked lane
configurations that can be simulated and shows the dimensions which must be specified by the user.

Diamond Interchanges

Specifications for diamond interchanges require several additional or different items compared to single
intersections. Each of the two intersections composing the diamond is composed of three external legs
as well as several internal lanes which connect them as shown in Figure A-1. The terminology which
refers to the connection between the intersections as internal lanes is basic to the diamond interchange
description and data entry process. As with the single intersections, users specify the orientation of
external legs with an angle measured clockwise from a north pointing reference to the centerline of the
leg. Internal lanes, however, have a fixed orientation of 90 - 270 degrees or east-west. Therefore, for any
interchange, but particularly for a skewed diamond (where leg angles are not all increments of 90
degrees), the recommended means of determining the leg angles for external legs is the following.
Orient the interchange sketch from which leg ayngles‘are to be computed with the centerline of the internal
lanes on a 90 - 270 degree (east - west) line. Measure or compute the leg angles for external leQé with the
sketch oriented in this manner and enter these in response to the screen prompts. As shown in
Figure A-1(d), eight possible curb return radii connect external legs to internal lanes, however, only six
are required as user specifications. The two interior curb returns on the left and right sides, respectively,
of the interchange are equiv‘alent. Depending upon orientation of the interchange only one of the two
interior radius values on each side is critical to right turn operations while the other has minimal impact.
Therefore, the user is prompted for only one of the two internal radius values on each side.

Driver-Vehicle Data

The driver-vehicle processor in the TEXAS Model arranges all data that are needed by the model to
characterize driver and vehicle behavior into a format that is suitable for use in the actual simulation
process. The data which can be defined by the user for each run through the current version of the data-
entry program is listed in Table A-2 and discussed below.

MINIMUM HEADWAY is used in the simulation process to define the minimum time in seconds
which will be allowed between the fronts of successive vehicles passing a point. A range from 1.0 to 3.0
seconds is permitted, and the default value is set in the program at 1.0 seconds.

The TEXAS Model allows up to 15 vehicle classes to be characterized by the user, but in the
current version of GDVDATA, the NUMBER OF VEHICLE CLASSES is set to the default value of exactly
12 classes. In using this data-entry program, a value for all of these vehicle classes must be used in the
traffic mix, but the proportions of each class may be changed by specifying percentage values for the MIX
OF VEHICLE CLASSES IN INBOUND TRAFFIC in response to prompts in the program. The sum of the

percentages for the 12 classes must equal 100 percent. The user may elect to use the default
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TABLE A-2. USER-SPECIFIED DRIVER VEHICLE DATA
DATA ITEM FUNCTION RANGE DEFAULT VALUE
Minimum Headway Minimum time in seconds between the fronts 1.0-3.0 1.0 sec
of successive vehicles passing a point. sec
Number of Vehicle Defines the number of classes of vehicles 1-15 10
Classes which will be in the simulated traffic mix. (The
data-entry program presently provides only
for a standard traffic mix with 10 classes.)
Number of Driver Defines the number of different driver types 1-5 3
Classes which will be included in the simulation. (The
data-entry program presently provides only
for a standard driver mix with 3 classes.)
Percent of Left- Allows user to place left-turning vehicles in 50-100 80
Turning Vehicles an appropriate lateral position upon entering
Entering in Median the simulated system.
Lane
Percent of Right- Allows user to place right-turning vehicles in 50-100 80
Turning Vehicles an appropriate lateral position upon entering
Entering in Curb Lane the simulated system.
Percent of Inbound Gives lanewise distribution of inbound 0-100 (Varies)
Traffic to this Lane vehicles entering the system. Sum of lane
percentages on a leg must equal 100.
Distribution Name for Allows user to select a descriptive frequency See SNEGEXP
Inbound Traffic Head- distribution for headways of vehicles entering Table A-3
way Frequency Distri- the system.
bution
Total Hourly Volume Gives total inbound traffic volume on the leg 0-4000 200 vphy/
Inbound on Leg in vehicles per hour. vph Inbound Lane
Parameter for Headway Defines the character of the selected head- See 2 sec
Frequency Distribution way frequency distribution. Table A-3
Mean Speed of Vehicles Defines a mean speed for vehicles entering 1-80 mph 29 rhph V
Entering the System the inbound lanes in mph.
85-Percentile Speed Defines the 85th-percentile speed of 1-80 mph 31 mph
of Vehicles Entering vehicles entering the inbound lanes in
the System mph.
Mix of Vehicle Classes Allows the user to set the percentage of 0-100 "NO"
in Inbound Traffic vehicles of each class which make-up the (Preset Mix)
inbound traffic. (The data-entry program
presently provides for 10 classes.) Sum
of percentages must equal 100.
Percent of Inbound User must specify the percentage of vehicles 0-100 (Varies)

Traffic to Leg Destina-
tions

which enter the intersection from a given leg
that have a destination on the outbound lanes
of every leg, including the leg of entry (i.e.,

U-turns). Sum of percentages must equal 100.




TABLE A-2.

CONTINUED

Program-Supplled (Default) Values for Driver and Vehicle Class Data

Vehicle Type
Trucks
Single-Unit Tractor Semi-Trailer
Passenger Cars Gasoline Diesel  Gasoline Diesel
Vehicle Characteristic Sports Compact Medium Large Fi# PL FL PL FL PL FL
Class 1 6 7 8 9 10 11 12
Operating Characteristics Factor 115 80 80 75 70 65 75 70
Maximum Deceleration, ft/sec/sec 14 5 7 5 6 4 6 4
Maximum Acceleration, ft/sec/sec 14 6 6 5 4 3 5 4
Maximum Velocity, ft/sec 205 85 100 85 95 75 100 80
Minimum Tumning Radius, ft 20 42 42 42 45 45 45 45
Length 14 32 32 32 60 60 60 60
Percentage in Traffic Stream, % 1.5 26 02 02 02 02 1.0 1.0
Percentage of Driver Class in Each Vehicle Type
' Trucks
Single-Unit Tractor Semi-Trailer
Passenger Cars Gasoline Diesel  Gasoline Diesel
Driver Sports Compact Medium Large PL* FL¥ PL FL PL FL PL FL

P-R
Type  Class Time Factor

Aggressive 1 0.5 110 50
Average 2 1.0 100 40
Slow 3 1.5 85 10

40 40 40 40 40 40 40
40 40 40 40 40 40 40
20 20 20 20 20 200 20

= Partially-loaded truck
# Fully-loaded truck

9LV
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percentages which provide a preset mix of the 12 vehicle classes in the inbound traffic stream on each
leg. These default values are shown in Table A-2.

The NUMBER OF DRIVER CLASSES may range fro_m 110 5 in the TEXAS Model, but the present
GDVDATA program always uses three of these classes. The percentage of each driver class is
automatically set to the default value that is embedded in the driver-vehicle processor. Itis anticipated that
GDVDATA will be modified at a later time to allow the user to enter the number of driver classes and specify
the mix of driver classes in response to a series of prompts. The embedded defaullt values (shown in
Table A-2) are thought to be representative of usual driver characteristics.

In order to simulate actual traffic behavior on inbound lanes of reasonable length, the PERCENT
OF LEFT-TURNING VEHICLES ENTERING IN THE MEDIAN LANE and the PERCENT OF RIGHT-
TURNING VEHICLES ENTERING IN THE CURRB LANE must be specified by the user. These percentages
may range from 50 to 100 percent, and a default value has been set in the program at 80 percent for each
of the respective lanes. Normally, a simulated vehicle will be able to make only one lane-change maneuver
on the inbound leg. The user should therefore exercise good judgment in specifying reasonable
percentages of turning movements in relation to the percentage of the total inbound traffic which will be
entering the system in that lane.

The user must specify the lanewise distribution of traffic that enters the system on the available
inbound lanes at the outer end of each leg. Prompts in the GDVDATA request PERCENT OF INBOUND
TRAFFIC TO ENTER IN THIS LANE. The percent of traffic in each lane may range from 0 through 100
percent, but the sum must be 100 percent. Various default values are set in the permanent library files of
GDVDATA for these percentages.

A frequency distribution for the time headways between successive vehicles entering the
simulated intersection system on the inbound lanes must be specified by the user. Table A-3 gives the
NAME FOR INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION which may be chosen by the
user and also shows the PARAMETER FOR HEADWAY FREQUENCY DISTRIBUTION that must be
specified by the user in response to a prompt in the GDVDATA. This parameter defines the shape of the
frequency distribution. Default values in GDVDATA are a shifted negative exponential type frequency
distribution (SNEGEXP) with a parameter of two seconds.

The TOTAL HOURLY VOLUME INBOUND ON LEG may range from 0 through 4,000 vehicles per
hour (vph) and must be specified by the user. Default values in the permanent library files correspond to a
volume of 200 vph in each inbound lane. ’

In order for each simulated vehicle to enter the system at an appropriate speed for the intersection
situation, a MEAN SPEED OF VEHICLES ENTERING THE SYSTEM ON THIS LEG must be specified by
the user. This mean speed may range from 1 to 80 mph. A default value of 28 mph is used in GDVDATA.
An 85-PERCENTILE SPEED OF VEHICLES ENTERING THE SYSTEM ON THIS LEG must alsc t,: given
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to define the scatter of entry speeds about the mean. This speed should be higher than the mean
speed and may range from 1 to 80 mph. The default value in GDVDATA is 31 mph.

Every vehicle that enters the simulated intersection system on the inbound lanes of a Iég has a
destination to the outbound lanes of some leg. The user mﬁst specify PERCENT OF INBOUND TRAFFIC
TO LEG DESTINATIONS by defining the percentage of all entering traffic on the leg which has a
destination on every leg in the system, including the leg from which the traffic entered. The percentage to
a leg destination may range from 0 through 100 percent, but the sum of all specified percentages must

equal 100 percent. Various default values have been set for each intersection type in the permanent
library files.

TABLE A-3. FREQUENCY DISTRUBUTIONS FOR HEADWAYS

NAME OF DISTRIBUTION DISTRIBUTOR PARAMETER

[UNIF OR M|

Standard Deviation

[LOGNRMLJ Standard Deviation

INEGE X P|

ISNEGE XP|

Minimum Headway

GAMMA Mean2/Variance

[ERL ANG] Integer Value of Parameter for Gamma

(can be rounded up or down)

[CONSTAN]




Libraries

The geometric arrangements of many intersections of practical interest fall into a few basic patterns
according to the number of legs and lanes, the leg angleé, and size. Similarly, traffic patterns can be
characterized by representative parameters such as volume, speed, and direction of travel.

For the convenience of the users of the TEXAS Model, a series of 20 typical geometric
arrangements and traffic patterns have been configured and stored for use in GDVDATA. These files,
which cannot be changed by the user, are called the PERMANENT LIBRARY. Each file in the permanent
library contains all the geometric and traffic data that are needed for simulating the conditions described
by the data in the file. Appendix A illustrates the contents of each file in the permanent library. A plot of
the important geometric features of each intersection that can be generated from the data is shown along
with a simplified, preconstructed diagram which can be displayed on the screen of an alphanumeric
terminal. A listing of the alphanumeric data needed by the geometry processor and the driver-vehicle
processor is also included in this appendix for each permanent library file. The user can study the
appendix to determine whether or not one of the files in the permanent library contains data which define

~an intersection situation of interest. If one of the files describes the Situation exéct!y and the user wants to
utilize the data contained in the permanent library file without modification, prompts in GDVDATA will guide
the user through this process.
If one of the files in the permanent library can be used after modification, prompts in GDVDATA will
bgguide, the user in making the desired changes. Once the decision has been made to change the data
‘copied from a permanent library file, the user must also decide whether to use the modified data file only
once and then automatically eradicate it or o save it for reuse at some later time.

A unique name must be assigned to any data file that is to be saved. Checks are built into
GDVDATA to warn the user about possible file name duplication. Many computer systems automatically
store named data files permanently, but some systems eradicate these files when the user logs off the
system or the job ends. In order to assure that a named data file is saved, the user of GDVDATA must
make certain that the named data files will be written to permanent storage on the computer system being
used.

The USER-GROUP LIBRARY is a special feature of GDVDATA which provides convenient access
to previously-used files that have been saved. This feature is particularly efficient when the same
intersection geometry and traffic are to be used repeatedly in several simulation runs as it will not be
necessary to rerun the geometry and driver vehicle processors each time. The user-group library consists
of the names of up to 17 data files that have been (1) saved on a permanent file, and (2) entered into the
user-group library. This library serves as a cross-reference, or an index, to data files which have been
previously prepared and saved by users on the same computer system.
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When a user of GDVDATA names a data file and requests that it be saved, the program will begin
constructing a data file and attempt to add the name of the file to the user-group library. If there is space in
the library, the name will be added immediately, and a confirmation message will be displayed on the
screen. If the library is already full, prompts will state this fact, display the names of the 16 files currently
contained in the library, and ask the user whether to (1) delete a name and replace it with the new file
name, or (2) leave the library intact and save the named data file without adding it to the library. If the user
chooses to delete afile name from the user-group library, the name to be deleted must be indicated.

When the data in a file that is named in the user-group library is first processed by the geometry
processor and/or the driver-vehicle processor, the output from these processors is written to permanent
files and indexed to the related file name in the library. At any later time, a user can utilize the previously-
constructed geometry and driver-vehicle processor output files simply by defining a file in the user-group
library. Prompts in GDVDATA advise the user as to which processor output files are already available. The
important function of the user-group library is to provide users with convenient access to previously-
‘constructed geometry and driver-vehicle processor output files through a name that is listed in the library.

USING THE DATA-ENTRY PROGRAM GDVDATA

The purpose of the data-entry program, GDVDATA, is to make communication between the user

and the - TEXAS Model as easy as possible. In this section, the technique for using the program in an

interactive mode through an alphanumeric terminal is described and illustrated with examples. The current
version of the program takes information that is entered by the user via a terminal and converts it into a
format which is suitable for input to the geometry processor (GEOPRO) and the driver-vehicle processor
(DVPRO) of the TEXAS Model.

In utilizing GDVDATA, the user either manipulates data files which have been prepared previously
and stored in the computer or creates new files. For convenience, sets of data files and lists of data file
names, called libraries, have been incorporated into GDVDATA. These libraries are described in the
previous section. Data files in the PERMANENT LIBRARY may be copied, but not changed, by the user.
The names of the data files that are listed in the USER-GROUP LIBRARY provide a cross-reference, or an
index, to data files which have been previously prepared and saved by users on the same computer
system. This list of names, and the associated data files, can be changed by any GDVDATA user who is
operating on the same computer system.

Notation Used in This Guide

The following symbols and characters are utilized in this guide.

D This symbol indicates that the user should press the specified key on the alphanumeric
terminal keyboard. Use only uppercase characters.



A-21

C/R The RETURN or CARRIAGE-RETURN key. This may be the ENTER key on some keyboards,
The SPACE BAR or SPACE KEY. This key is used to enter a blank character.

E This box is used in the examples contained in the guide to show data items that were

entered by the user. They were entered by pressing, in sequence, the keys that correspond
to each item in the box, and then pressing C/R

Prompts

Communication between the program and the user is through prompts displayed by the program
and through keyboard entries (also called keyins) made by the user. Program prompts may be in the form
of questions or requests that require a user response, or they may be informative prompts that display
information which is needed by the user. Other prompts report action that has been taken by the
program.

The prompts which require user response can be considered in three distinct categories. First,
there are prompts that advise the user about how a desired data file can be obtained. The second type of
prompt requests that the user enter specific data for inclusion in the data file. The third type of prompt will
include a display of data that are in the file and request that the displayed data be reviewed and, if desired,
revised by the user.

Prompts are'intended to provide sufficient guidance to enable the user to respond in a manner that

‘will result in successtul communication with the program. If the prompts, which are displayed in
‘abbreviated form, are not understood, the user can press

Mo E O R [

to request the program to display any additional information related to the prompt that is available. The

"HELP" keyin is sometimes useful to redisplay information that has been displaced from the display
screen.

Notation Used in Prompts

The following symbols and characters appear in the prompts on the screen and in hard copy.

(1) SQUARE BRACKETS, [], indicate default values.
(2) ANGLE BRACKETS, < >, indicate constraints on data.

(8) BRACES, { }, indicate optional elements.

(4) DOUBLE QUOTES, " ", appearin prompts to identify the exact information that currently exists
in afile, e.g., ID = "4X4" means that the identification name for the subject file is 4X4.
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(5) PERIODS, ..., when included in a data specification prompt, a string of periods indicates that
the preceding element may be repeated one or more times. The number of periods in the
string has no meaning.

(6) A QUESTION MARK, ?, indicates that the user can always respond to the prompt by pressing

foryes, or m for no.

Retrieving, Revising, Saving, and Building Files

A file which is needed for input to the geometry processor (GEOPRO) and/or the driver-vehicle
processor (DVPRO) may be obtained in one of several ways. Three different situations, or cases, can
exist under which a user might want to utilize GDVDATA to prepare such input. These cases are
described below along with possible alternative actions that the user might desire. Each of these actions
can apply to simulation of a diamond interchange as well as a single intersection.

Case 1. Use a File From the Permanent Library (see Appendix A)

One may select either a diamond or single intersection from the permanent library by selecting the
appropriate file name as indicated in Appendix A.

(1) Action 1a. Choose a file from the permanent library and use the file as is.

(2) Action 1b. Copy a file from the permanent library, revise it, name the revised file, add the name
to the USER-GROUP LIBRARY and save the new file for future use.

(3) Action 1c. Copy a file from the permanent library, revise it, use it once, and eradicate it.

Case 2. Use a File Which Has Been Previously Prepared, Named, and Saved

(1) Action2a. Use a previously-prepared file as is. If this data file is named in the user-group library
and has already been processed by GEOPRO and/or DVPRO, output from these processors
will also be on file. Availability of these output files will be made known to the user by prompts.

(2) Action 2b. Revise the previously-prepared data file and use the revised file. The name of the
file will remain the same, but the data in the file will be permanently changed by the revision and
cross-references in the user-group library will be corrected.

(3) Action 2c. Copy a previously-prepared data file, revise the copied data, name the revised file,
add the name of the revised file to the user-group library, and save the new file for future use.
The original data file will remain intact.

(4) Action 2d. Copy a previously-prepared data file, revise the copied data file, use the revised
data file once, and eradicate it.

Case 3. Build a New File By Keying In Data Through the Terminal

One may elect to key in data for a diamond or single intersection by responding appropriately to a
prompt which asks if modeling of a diamond is desired.
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(1) Action 3a. Name the newly-built file, add its name to those already listed in the user-group
library, and save the file for future use.

(2) Action 3b. Use the newly-built file only once and eradicate it.

The process of using GDVDATA interactively to deal with these various situations is illustrated in
the following series of examples.

Examples

The first-time user of GDVDATA is encouraged to first read the preceding sections of the GUIDE
and then actually go through the steps outlined below to exercise the program for a CASE 1 situation, as
previously defined. This will familiarize the user with the terminology and notation which appear in the
GUIDE and in the prompts on the screen. Other examples follow the same basic format.

Case 1. Action 1a. Using a data file from the PERMANENT LIBRARY. without change The

information which will appear on the screen while executing this example is shown in Figure A-4.

To select a file from the permanent library and use it unchanged, first log onto the computer and
start the program. The log-on procedure depends on the type of computer being used. If you are not
‘familiar with this procedure ask the System Manager of the site for assistance or see the manual for your
computer. The program name is "GDVDATA". To start the program, press

(el [0} (v] [o] [] [7] [A] [cm]

The program will display:
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GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.
DO_YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ?-@

[xes] @)

KEYIN A PERMANENT LIBRARY FILE ID:"@

zale

LEG 4 LENGTH 800 i\ LEG 1 (0,0) ! LEG 1 LENGTH 800
LANE 1 2 A A LANE 1 2
MVMT LS SR ; 5 * ; E MVNT LS SR
p12) 12%12 112 !
@ P T
211 *3 4|
------------------------------- 20"~ 20
12 4 | 2 12
------------------------------- 4x4 | e
12 3 : 112
LEG 4 ****************u-******** _________ O _________ ************************ LEG 2
(270,0) 12 1: E 3 12 (90,0)
——————————————————————————————— : 1 e e e e o e e n n e
-12 2 ! 4 12
------------------------------- 20 R Lo
g 4 ; 3* 12|
{ | * | i
| 12) 12%12 12 |
LEG 3 LENGTH 800 ! S B LEG 2 LENGTH 800
LANE 1 2 I S S LANE 1 2
MVYMT LS SR S R S MVMT LS SR
X i LEG 3 (180,0) | '
DO _YOU WANT TO USE THIS PERMANENT LIBRARY FILE (ID="4%4") 2
YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY ?
NO

INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON:
"QSA2:[055100. TEXAS |GDV4X4.DAT; 1"
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED,

NOTES:

@ Prompt from computer. May be different for your computer.

@ User entry to start the geometry and driver-vehicle data-entry program.
Every user entry (keyin) is ended by pressing

@ Program prompt. Any prompt that ends with a question mark can be
answered by pressing or (0 . Entry
of [C/R] can be shortened to ) /8 and entry of
(0) (/R can be shortened to cm . (continued)

Figure A-4. Example of CASE 1, Action 1a - Choosing a file from the
permanent library and using it without revisions.
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NOTES (continued):

® ® 00 @

For display of a list of permanent library file ID's

BEOE

Prompt for library file ID.

, press

User response,

Sketch of selected permanent library file intersection geometry.
See Appendix A.

Press (0) [C/R) to receive prompt @ again and enter a different
ID.

This is the name of the file that holds data for the library file with
an ID of '4X4", _

Figure A-4. Continued.
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GEOMETRY AND DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.

DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY?
Press . The program will display:

KEYIN A PERMANENT LIBRARY FILE ID:

The 20 permanent library files are described in Appendix A. The identification name, ID, of the

data file for a symmetric, 4-leg intersection with 2 inbound and 2 outbound lanes on each leg is "4X4". To ,
use this file, press

:
The program will display a sketch showing the geometry of the selected intersection followed by:

DO YOU WANT TO USE THIS PERMANENT LIBRARY FILE (ID="4X4a"?

Press . The program will display:

DO YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY?

Press @ . The program will display:

INPUT DATA FOR GEOMETRY AND DRIVER-VEHICLE PROCESSORS ARE NOW ON "GDV4X4"

This indicates to the user that the required geometry and driver-vehicle input data have been stored on
the indicated file. NOTE: The file-naming convention depends on the computer being used; therefore,
the file name might be somewhat different than shown. No matter what computer is used, the name of
each file in the permanent library will contain "GDV", followed by the 3-character identification, ID, that is in
the permanent library file.

If GEOPRO and/or DVPRO have already been run using file "GDV4X4", their output may already

be saved. If so, this will be reported here by an appropriate message. The program will display:
TEXAS MODEL GEOMETRY AND DRIVER-VEHICLE DATA HAVE BEEN-DEFINED.

This message indicates that the data-entry program GDVDATA has ended.
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Five more examples are presented in Appendix B. These examples show the flow of the data-entry
process and illustrate various features of GDVDATA.

Keying in Data Fields Requested by Prompts

The data-entry program GDVDATA provides the user with prompts for entering data into a series of
data fields which are later encoded automatically by the program into a group of data lines that are needed
by the geometry and driver-vehicle processors of the TEXAS Model. The prompt-requested data are
entered sequentially in a free-field format through the keyboard. During keyboard data entry, all data fields

must be separated by commas.

if data for a prompt-requested field are not specified by the user, values will be set automatically by
the program to the appropriate default value. Also, keying in an empty field (i.e., pressing E El )

causes the field to be set to the default value. Keying in a blank field (i.e., pressing E:] D )
will cause the field to be left blank. For example, pressing

LR L] el O E @ G ) oA

will set Field 1 to the default value (the first comma denotes the end of the first field), set Field 2 to 80,
leave Field 3 blank, set Field 4 to the default value, set Field 5 to 3, and set Field 610 2. All other fields (if
any) requested by the prompt will be set to the respective default values.

One of three formats is used for entering prompt-requested data into each field. Specifications for
these field formats are described below.

(1) AX - The letter A designates the type of field as alphanumeric. Data entered into this type of
field can include any conventional alphanumeric character (i.e., A-Z and 0-9) and any other
character that is defined in the character set of the host computer. The number which appears

at location X gives the maximum number of characters which can be accommodated in the
alphanumeric data field. After data entry and pressing , the data will be left-justified and

any blank spaces will be filled automatically.

(2) IX - The letter | designates the type of field as integer. Only integer values (i.e., 0-9) can be
used. A minus sign may precede the integers to indicate negative numbers. It is not necessary
to enter + signs. The number which appears at location X in this format gives the maximum

number of characters, including signs which may be used in the data field. The entered data
will be right-justified after pressing . It more than X characters are entered, only the

rightmost of those entered will be used.
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(8) FX.Y - The letter F designates the type of field as floating point, thereby indicating that entered
data can include integers (i.e., 0-9) and an optional decimal point. A minus sign may proceed
the number to designate negative values, but the + sign need not be entered. The number
which appears at location X in the prompt shows the maximum number of characters, including
the decimal point and the minus sign, which can be used in the field, and the number which
appears at location Y gives the number of characters which will be used to the right of the

decimal point after rounding. The rounded data will be entered and right-justified automatically

after pressing .

Figure A-5 shows an example of the information which will be displayed as the program prompts the
user to enter INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA. This prompt is
displayed as part of the sequence of building a file by keying in data. Items ® through () will be
displayed, then the program will wait for the user response, @). By pressing the sequence of keys shown
at @. followed by pressing the user will specify an ERLANG headway frequency distribution, an
hourly volume of inbound vehicles of 400 vph, an ERLANG distribution parameter of 3, a mean ‘.s.peed of
29.0 mph, an 85-percentile speed of 34.3 mph and a standard mix of vehicle classes in the inbound traffic.

Figure A-6 shows a description of the data fields that are contained in each of the data lines
required to complete a data file. This information is included in the prompts as needed. Keying in

[H] (] [] [P] [cm]

will permit the user to redisplay the information at any time.

Keying in Data Specifications

In lieu of using data in a library file for intersection geometry, the user may enter the required data
via the keyboard. To relieve the user of part of the tedious and repetitions task of keying in every data item
that is required for defining the geometry of each leg and lane, the data-entry program allows the user to
describe a desired leg or lane arrangement simply by specifying the values for only those data items which
are different from the built-in configuration. A prompt in the program will request LEG SPECS and display
the format for the number of inbound lanes, the number of outbound lanes, the existence of an exclusive

left-turn lane, the length of the exclusive left-turn lane, the leg angle, and the leg centerline offset.
Keying in

(1] (€] [1] [P] [cm]
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<:> INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA:
"FC1) - NAME FOR INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION:

"CONSTAN", “ERLANGY, "GAMMA", "LOGNRML", “NEGEXP","SNEGEXP" OR "UNIFORM"
MAY BE ABBREVIATED TO THE FIRST CHARACTER./(%)

F(2) - TOTAL HOURLY VOLUME CN LEG, VPH. <0 TO 4000> (200 PER INBOUND LANE]
F(3) - PARAMETER FOR HEADWAY FREQUENCY DISTRIBUTION:
CONSTANT - NONE.

<:> ERLANG - INTEGER VALUE (ROUNDED) FOR MEANXX2/VARIANCE. <GREATER THAN 1>
GAMMA - MEANXX2/VARIANCE. <GREATER THAN 1>

LOGNORMAL - STANDARD DEVIATION.

NEGATIVE EXPONENTIAL - NONE.

SHIFTED NEGATIVE EXPONENTIAL - MINIMUM HEADWAY IN SECONDS. <¢LESS THAN

OR EQUAL MEAN HEADWAY>
UNIFORM - STANDARD DEVIATION

F(4),F(5)- MEAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH.¢10 TO 803[29,31]
F(6) - TRAFFIC MIX DATA TO FOLLOW ? <"YES"®™ OR “NO") ["NO™) -
~F(7) - SEED FOR RANDOM NUMBERS (0 FOR AUTO. SELECTION). <0 TO 99999> (01 "

EDIT EXAMPLE: "F(4)=28,32" CHANGES FIELD 4 TO "28.0" AND FIELD 5 TO "32. 0"
KEYIN “HELP* FOR ADDITIONAL ASSISTANCE

: (:) KEYIN INBOUND HEADWAY FREQUENCY DISTRIBUTION DATA FOR LEG 1
1 70 7 FIELDS, SEPARATED BY COMMAS. DATA FORMAT: (AT, 15,F6.2,F5.1,F5.1,A3,15)

[ERLANG.400.3.29.34.2H\@

INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA:

DATA FIELDS: ERLANG 400 3.00 29.0 34.3 NO 0
FIELD NUMBERS: \..1../ \.2./ \..3./ \.4./ \ .5.7 \6/ \.7./~@

NOTES:

Data to be entered.

Date field numbers and descriptions for each field.
Expected range for data is shown in <angle brackets>,
Default values are shown in [square brackets].

Prompt requesting user to keyin data.

@OEOWEO

Specifications for data field formats.

(continued)

Figure A-5. Example of prompts and keying in requested data.
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NOTES:

@)
®

User keyin. To make the keyin, press the keys that correspond to
each character in the W' , from left to right. End the keyin
by pressing

Data fields as automatically encoded according to format specifications
From the user keyin (f) » "ERLANG' was left justified into field
1 per spec. A7, '"400" was right justified into field 2 per spec. I5,
"3" was placed into field 3 with 2 digits to the right of the decimal
point per spec. F6.2, "29" was placed in field 4 with 1 digit to the”
right of the decimal point per spec. F51, "34,28" was rounded to have
1 digit to the right of the decimal point and placed in fild 5 per
spec. F5.1 and the default of "NO" was left justified into field 6
per spec. A3 and the default of "0" for field 7 per spec. 15.

Data field numbers with field delimiters. For example: \NULL"
shows that the size of field 1 is 7 characters, per spec. A7.

Figure A-5. Continued.
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TITLE TEXT (UP TO 55 ALPHANUMERIC CHARACTERS)

PARAMETER-OPTION DATA:

F{(1)
F(2)
F(3)
F(4)
F(5)
F(6)
F(7)
F(8)
F(9)

CURB
EACH

TOTAL NUMBER OF LEGS. <3 TO 6> [4)

TOTAL (STARTUP+SIMULATION) TIME IN MINUTES. <1 TO 65> [20)

MINIMUM HEADWAY IN SECONDS. <1.0 TO 3.0> [1.0]

NUMBER OF VEHICLE CLASSES. <12> [12])

NUMBER OF DRIVER CLASSES. <3> [3)

PERCENT OF LEFT TURNING VEHICLES TO ENTER IN MEDIAN LANE.<50 TO 100>({80]
PERCENT OF RIGHT TURNING VEHICLES TO ENTER IN CURB LANE. <50 TO 100>(80]}
CREATE A GEOMETRY PLOT DATA FILE ? <"YES" OR "NO"> ["NO"]

SIZE OF GEOMETRY PLOT (INCHES). <4.0 TO 34.0> [7.50]}

RETURN RADII:
FIELD -~ CURB RETURN RADIUS BETWEEN OUTERMOST INBOUND LANE AND THE ADJACENT

(COUNTERCLOCKWISE) LEG. <INTEGER, 0 TO 200> [20]

LEG GEOMETRY DATA:

F(1)

F(2)
F(3)

F(4)
F(5)
F(6)
F(7)
F(8)

F(9)

F(10)
F(11)

LEG ANGLE. POSITIVE IS CLOCKWISE FROM NORTH = 0 (ZERO) DEGREES.

<0 TO 359, IN INCREASING ORDER> [EQUAL ANGLES]

LENGTH OF INBOUND LANES. <400 TO 1000> [800] .

LENGTH OF OUTBOUND LANES. [250] (SUGGEST 250 FOR LOW TRAFFIC VOLUME,
400 FOR HIGH VOLUME. FOR EMISSIONS, MUST BE SAME AS INBOUND LANE LENGTH)
NUMBER OF INBOUND LANES. <0 TO 6> (2]

NUMBER OF OUTBOUND LANES. <0 TO 6> [2]

SPEED LIMIT ON INBOUND LANES IN MPH. <10 TO 80> [30]

SPEED LIMIT ON OUTBOUND LANES IN MPH. <10 TO 80> [30]

LEG CENTERLINE OFFSET FROM INTERSECTION CENTER. POSITIVE IS TO THE RIGHT
WHEN FACING IN DIRECTION OF INBOUND TRAFFIC. <-200 TO 200> [0]

- MEDIAN WIDTH. WILL BE CENTERED ON INTERSECTION CENTERLINE. <0 TO 100>[0]

- LIMITING ANGLE FOR STRAIGHT MOVEMENT. <O TO 45 DEGREES> [20]
- LIMITING ANGLE FOR U~TURN. <0 TO 45 DEGREES> [10]

INTERNAL LEG GEOMETRY DATA:
F(1) - DISTANCE BETWEEN INTERSECTION CENTER R AND CENTER L. <100 TO 1000> ([300]

F(2)
F(3)
F(4)
F(5)
F(6)

LANE
F(1)
F(2)
F(3)
F(4)
F(5)
F(6)

NUMBER OF LANES INBOUND TO CENTER R. <1 TO 6> (2]

NUMBER OF LANES INBOUND TO CENTER L. <1 TO 6> [2]

SPEED LIMIT ON LANES INBOUND TO CENTER R (MPH). <10 TO 80> [30]
SPEED LIMIT ON LANES INBOUND TO CENTER L (MPH). <10 TO 80> {30]
MEDIAN WIDTH. WILL BE CENTERED ON LEG CENTERLINE. <-40 TO 100> [0]

DATA:

WIDTH OF LANE. <8 TO 15> [12]

MOVEMENT CODE. ANY OF"U"(U-TURN),"L"(LEFT),"S" (STRAIGHT) AND "R" (RIGHT) .
LENGTH OF USABLE LANE FROM LANE TERMINAL. [0, FOR OPEN LANE]

LENGTH OF USABLE LANE FROM QUTER END. {0, FOR OPEN LANE]

OFFSET OF LANE TERMINAL. POS. IS TOWARD INTERSECTION. <-350 TO 100> [0]
PERCENT OF INBOUND TRAFFIC TO ENTER IN THIS LANE.

<0 TO 100, SUM FOR LEG=100, O FOR OUTBOUND OR LANE WITH F(4) NOT= 0>

Figure A-6. Description of data fields as displayed in prompts by

GDVDATA.
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INTERNAL LEG LANE DATA:

F(l) - WIDTH OF LANE. <8 TO 15> [12]

F(2) -~ MOVEMENT CODE AT END NEAR CENTER R, <"L" (LEFT) AND/OR "S§" (STRAIGHT)
F(3) - MOVEMENT CODE AT END NEAR CENTER L. <"L" (LEFT) AND/OR "S" (STRAIGHT)
F(4) —.LENGTH OF USABLE LANE FROM CENTER R. [0, FOR OPEN LANE]

F(3) - LENGTH OF USABLE LANE FROM CENTER L. [0, FOR OPEN LANE]

F(6) - OFFSET OF LN. TERM. NEAR CENTER R, + IS TOWARD CNTR. R.<-350 TO 100>(0]
F(7) - OFFSET OF LN. TERM. NEAR CENTER L, + IS TOWARD CNTR. L.<-350 TO 100>([0]

INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA:

F(1) - NAME FOR INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION:
"CONSTAN", "ERLANG", "GAMMA", "LOGNRML", "NEGEXP", "SNEGEXP" OR "UNIFORM"
MAY BE ABBREVIATED TO THE FIRST CHARACTER.

F(2) - TOTAL HOURLY VOLUME ON LEG, VPH. <0 TO 4000> [200 PER INBOUND LANE]

F(3) - PARAMETER FOR HEADWAY FREQUENCY DISTRIBUTION:
CONSTANT - NONE.
ERLANG -~ INTEGER VALUE (ROUNDED) FOR MEAN**2/VARIANCE.<GREATER THAN 1>
GAMMA - MEAN**2/VARIANCE. <GREATER THAN 1>
LOGNORMAL - STANDARD DEVIATION.
NEGATIVE EXPONENTIAL - NONE.
SHIFTED NEGATIVE EXPONENTIAL - MINIMUM HEADWAY IN SECONDS. <LESS THAN
OR EQUAL MEAN HEADWAY>
UNIFORM - STANDARD DEVIATION
F(4),F(5)- MEAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH.<10 TO 80>([29,31]

‘F(6) - TRAFFIC MIX DATA TO FOLLOW ? <"YES" OR "NO"> ["NO"]

F(7) - SEED FOR RANDOM NUMBERS (0 FOR AUTO. SELECTION). <0 TO 99999> [0]

MIX (PERCENTAGES) OF VEHICLE CLASSES IN INBOUND TRAFFIC:

EACH FIELD - PERCENT OF INBOUND VEHICLES IN THE SPECIFIED (BY FIELD NUMBER)
VEHICLE CLASS. <0 TO 100 AND SUM = 100>

OUTBOUND TRAFFIC DESTINATION DATA:

EACH FIELD -~ PERCENT OF VEHICLES FROM LEG 0 TO LEAVE THE INTERSECTION VIA THE
SPECIFIED (BY FIELD NUMBER) LEG. <0 TO 100 AND SUM = 100>

SIGHT DISTANCE RESTRICTION LOCATION DATA:

F(1) - REFERENCE LEG USED WHEN LOCATING RESTRICTION | | X
POINT. (USE 0 FOR INACTIVE) <0, 1 TO 6> [O0] | | T

F(2) - SETBACK FROM INTERSECTION CENTER, | | |
ALONG REF. LEG CENTERLINE. <0 TO 250> [0] | | F(3)

F(3) - OFFSET FROM REF. LEG CENTERLINE. -=—] |mmmmmme ) e
(+ IS TO RIGHT WHEN LOOKING IN DIRECTION —e——ee F(2)--->]

OF INBOUND TRAFFIC) <-250 TO 250> [0] ===

Figure A-6. Continued.
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will bring up a description of the items on the display. Only the number of inbound lanes and the number
of outbound lanes must be included in the specification.  Each of the other four items is optional, as the
program will set them to a default value if not included. By placing data from the specification in the
appropriate data fields and using default values for all otherwﬁelds, data lines that describe the geometry of
a leg and the associated lanes are completed by GDVDATA. These data lines will then be displayed for
the user to review and, if desired, revise.

When prompted to enter leg or lane specifications, the user may choose to enter individual data
fields instead of the specifications. This can be indicated to the program by pressing

(0] (]
followed by data fields as described previously, e.g. pressing

DAMAEL 1D EIC]C 6] E R

will describe a leg with a leg angle of 270, 3 inbound lanes, 2 outbound lanes, and default values for all
other fields in the leg-geometry data line. The data line will then be displayed for the user to review and
possibly revise.

After the leg data have been accepted by the user, the program will prompt for the appropriate
number of lane specifications. If the user chooses to enter lane data fields instead of lane specifications,
the "DATA=...." keyin may be used. As usual, the data will be displayed for the user to review and possibly

revise.

The form of the leg and lane specifications is shown in Figure A-8. Similar information will be
displayed if the user presses

(1] (€] [] [P] [cm]

in response to a prompt to enter a lane or leg specification.

Diamond Interchange Specifications

When describing a diamond interchange, the user will be prompted for specifications of the
internal lanes connecting the two intersections (See Figure A-1(d)) in addition to the external legs. The
display which will be provided is illustrated in Figure A-7. As noted earlier, the user is assumed to have a
sketch of the interchange oriented with the internal lanes on a 90 - 270 degree or east-west direction.

Referring to this sketch, the user enters the number of internal lanes which permit traffic to move toward
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LEG SPECIFICATION: {n*}Ia{L{b}}Oc{({ang}{,0ff})}
ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITTED.
SEPARATE MULTIPLE SPECIFICATIONS WITH A COMMA.

SUBSTITUTE NUMERIC VALUES FOR LOWERCASE ITEMS, AS DESCRIBED BELOW.

— DUPLICATION FACTOR, USE FOR n ADJACENT IDENTICAL LEGS.

- THE NUMBER OF INBOUND LANES. <O TO 6> [2]

SPECIFIES THAT INBOUND LANE 1 IS AN EXCLUSIVE LEFT TURN LANE.

LENGTH OF LEFT TURN LANE, USE ONLY IF LEFT TURN LANE IS SHORTER THAN LEG.

THE NUMBER OF OUTBOUND LANES. <0 TO 6> [2]

ang - LEG ANGLE, USE ONLY IF ANGLES BETWEEN LEGS ARE NOT EQUAL.<0 TO 359>

ang IS POSITIVE CLOCKWISE FROM NORTH = 0.
off - LEG CENTERLINE OFFSET, USE IF CL DOESN'T PASS TH
off IS POSITIVE TO RIGHT WHEN FACING IN THE D

[e IO i 1
1

!

ROUGH INTERSECTION CNTR.

TRECTION OF INBOUND TRAFFIC.
EXAMPLES: -
"I302" - LEG WITH 3 INBOUND AND 2 OUTBOUND LANES, DEFAULTS FOR ALL OTHER DATA
"I3LS502" ~ AS ABOVE, EXCEPT LANE 1 IS EXCLUSIVE LEFT TURN LANE, LENGTH = 95
"I203(85,6)" -~ LEG WITH 2 INBOUND AND 3 OUTBOUND LANES, LEG ANGLE = 85,
LEG CENTERLINE OFFSET = 6 AND DEFAULTS FOR ALL OTHER DATA
"4*I302" - 4 SEQUENTIAL LEGS, EACH AS IN FIRST EXAMPLE ‘

LANE SPECIFICATION: {n*}{w}{a}{b}

ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITTED.
SEPARATE MULTIPLE SPECIFICATIONS WITH COMMAS.

SUBSTITUTE NUMERIC VALUES OR CHARACTERS FOR LOWERCASE ITEMS, DESCRIBED BELOW.
n - DUPLICATION FACTOR, USE FOR n SEQUENTIAL IDENTICAL LANES.

w - LANE WIDTH. [12]

a - ONE OF "U", "L,, "R" QR "-u_
"U" - U-TURNS ARE ALLOWED FROM/TO THIS LANE.
"L"™ - INDICATES AN EXCLUSIVE LEFT TURN LANE.
"R"™ ~ INDICATES AN EXCLUSIVE RIGHT TURN LANE,

n_n

- USE TO SEPARATE w and b WHEN "U", "L OR “R" ISN'T APPLICABLE.
b - LANE LENGTH, USE ONLY IF LANE IS SHORTER THAN LEG.
(TRAFFIC CAN'T ENTER ON A SHORTER LANE)

EXAMPLES:
"10" - LANE WITH A WIDTH OF 10 AND DEFAULTS FOR ALL OTHER DATA
"3*10" - THREE LANES, AS ABOVE
"gL1i2o0"

- A 9 FOOT WIDE EXCLUSIVE LEFT TURN LANE WITH USEABLE LENGTH OF 120

Figure A-7. Leg and lane specifications.
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INTERNAL LANES SPECIFICATION: IR{a}IL{b){(dist)}
ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITTED.
SEPARATE MULTIPLE SPECIFICATIONS WITH A COMMA.
SUBSTITUTE NUMERIC VALUES FOR LOWERCASE ITEMS, AS DESCRIBED BELOW.
a - THE NUMBER OF LANES INBOUND TO CENTER R. <0 TO 6> [2]
b - THE NUMBER OF LANES INBOUND TO CENTER L. <0 TO 6> [2]
dist - DISTANCE BETWEEN INTERSECTION CENTERS <100 TO 1000> [300}
EXAMPLES:
"IR3IL2" - 3 LANES INBOUND TO CENTER R, 2 TO CENTER L & DEFAULTS FOR OTHER
"IR2IL3(500)" - 2 LANES INBOUND TO CENTER R, 3 LANES INBOUND TO CENTER L,
A DISTANCE BETWEEN INTERSECTION CENTER R AND INTERSECTION
CENTER L OF 500 AND DEFAULTS FOR ALL OTHER DATA

SIMILAR-TO LEG SPECIFICATION: {n*}ST{a}{ (ang)}
ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITTED.
SEPARATE MULTIPLE SPECIFICATIONS WITH A COMMA.
SUBSTITUTE NUMERIC VALUES FOR LOWERCASE ITEMS, AS DESCRIBED BELOW.
n - DUPLICATION FACTOR, USE FOR n IDENTICAL REFERENCES.
a - LEG FOR THIS LEG TO BE SIMILAR TO. [DIAGONALLY OPPOSITE LEG]
ang - LEG ANGLE. [REFERENCE LEG ANGLE + 180] <0 TO 359>

EXAMPLES:
"ST" - LEG WILL BE SIMILAR TO THE DIAGONALLY OPPOSITE LEG, WITH LEG ANGLE
ADJUSTED.
"ST1" - LEG WILL BE SIMILAR TO LEG 1, WITH LEG ANGLE ADJUSTED.

"ST1(190) - LEG WILL BE SIMILAR TO LEG 1, BUT WITH LEG ANGLE = 190.

Figure A-7. Continued.
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the right intersection, the number permitting movement toward the left intersection and the distance
between the centers of the two intersections.

The "Similar-To" leg specification shown in Figure ‘A-7 can be very helpful to users describing a
diamond interchange. After describing any of the extemalllegs of an interchange, that specification can
be essentially reflected for a diagonally opposite leg using this statement. For example, legs 1 and 4
(Figure A-1(d)) might be exactly alike except for orientation. Instead of providing a complete specification
for leg 4 after describing leg 1, the "Similar To" statement could be used to replicate leg 1 as leg 4 with
only a change in the leg angle or orientation.

Sight Distance Restrictions

GDVDATA now has provision for defining up to 8 sight distance restriction points. The prompts
for entering these data are shown in Figure A-8. The position of a point is defined by specifying three data
items: a reference leg, a setback from the intersection center along the centerline of the reference leg,
and an offset from the reference leg's centerline. For a diamond interchange, the reference leg must be
an external leg. Points cannot be referenced from the internal lanes. Specifying 0 (zero) for the reference
leg causes the point to be inactive. Initially, all 8 points are inactive by default.

The reference legs are only used in locating the points. The effect of points on traffic operation

will be determined later and is dependent on the geometric relationship between points and all traffic -
lanes.

SIGHT DISTANCE RESTRICTION LOCATION DATA:
F(1) - REFERENCE LEG USED WHEN LOCATING RESTRICTION

| I X
POINT. (USE O FOR INACTIVE) <0, 1 TO 6> [0] | | T
F(2) - SETBACK FROM INTERSECTION CENTER, | |
ALONG REF. LEG CENTERLINE. <0 TO 250> [0] | | F(3)
|

F(3) - OFFSET FROM REF. LEG CENTERLINE. ——-
(+ IS TO RIGHT WHEN LOOKING IN DIRECTION  —c—eee F(2)--->]
OF INBOUND TRAFFIC) <-250 TO 250> [0] ==

1
I
1
i
I
i
I
1

SDR(1): O 0 0 (INACTIVE)
(2): 0 0 0 (INACTIVE)
(3): 0 0 O (INACTIVE)
(4): O 0 0 (INACTIVE)
(5): 0O 0 0 (INACTIVE)
(6): © 0 0 (INACTIVE)
(7): O ] 0 (INACTIVE)
(8): © 0 0 (INACTIVE)
FLD: \1 \2/ \.3/

Figure A-8. Sight distance restriction points.
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Sight distance restriction data cannot be added to a file that was created by a previous version of

GDVDATA. When revising such a file, an informative message will be issued in place of the sight distance
restriction data prompts.

Editing Data Fields

Data that have been entered as part of a file may be edited by entering an edit request in response
to a prompt. This prompt will be displayed in two different ways. First, when the user is keying in data for a
new file,the prompt will be displayed after each data line has been entered. This will permit the user to
immediately review and, if desired, revise the data. Second, when the user is revising data from an
existing file, each line of data will be displayed in the same sequence in which it was originally entered,
and the user will be prompted to either edit the data or accept it unchanged.

There are four distinct forms of edit requests: 1) the text-edit request, 2) the data-field edit request,
3) the lane-data edit request, and 4) the field column data edit request. The text-edit request is useful for
editing title text and permits substitution, deletion, and insertion of characters in the title. The lane-data
edit request and the field column data edit requests allow editing of lane data-fields. The data~fi§ld edit
request permits editing of data in all other types of data lines.

Figure A-9 shows the form of each of the four edit requests. Similar information will be displayed
in response to an entry of

[H] [E] [L] [P] [Cm]

whenever a data line is displayed for user review and revision. This displayed information will aid the user
in entering edit requests.

CONCEPTS AND USE OF THE DATA-ENTRY PROGRAM SIMDATA

The simulation processor, SIMPRO, in the TEXAS Model utilizes the output from two pre-simulation
data processors, GEOPRO and DVPRO, to define the geometric features of the intersection and the
operational characteristics of each simulated driver-vehicle unit respectively. In the Version 3.0 of the
TEXAS Model, the user communicates with the model concerning these parameters via the data-entry
program called GDVDATA as described in the previous sections of this report. Another data-entry

program, SIMDATA, is also provided to aid the userin defining the additional simulation and traffic-control
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TEXT EDIT REQUEST: T(i{,{3}{,k}})=text
ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITTED.
i - COLUMN NUMBER OF THE FIRST CHARACTER TO BE REPLACED. (1)
j - COLUMN NUMBER OF THE LAST CHARACTER TO BE REPLACED. MUST BE EQUAL TO OR
GREATER THAN i, (ij.
NUMBER OF CHARACTERS OF text TO SUBSTITUTE FOR THE TEXT CURRENTLY IN
COLUMNS i THROUGH 7. [THE NUMBER OF CHARACTERS IN text]
text - TEXT TO SUBSTITUTE FOR THE TEXT CURRENTLY IN COLUMNS i THROUGH 7.

~
|

"T(3)" EDITS "ABCDE" TO "ABRDE" "T(3,4)=x" EDITS "“ABCDE"™ TO "ABXE"
"T(3,4)" EDITS "ABCDE" TO "“ABE" "T(3,4,2)=X" EDITS "ARCDE" TO "ABX E"
"T (3)=X" EDITS “ABCDE" TO "ABXDE" "T(2,3)=XYZ" EDITS "ABCDE" TO "AXYZDE™"

"T (3)=XY" EDITS “ABCDE" TO "ABXYDE"

DATA FIELD EDIT REQUEST: F{(1)}={n*}fi{,...)
ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITED.
i — THE NUMBER OF THE FIRST FIELD TO BE EDITED.<INTEGER, 1 TO NO. OF FIELDS>([1]
n - DUPLICATION FACTOR. USE FOR n SEQUENTIAL IDENTICAL FIELDS.
fi - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED.
ADDITIONAL REPLACEMENT DATA FIELDS MAY FOLLOW, SEPARATED BY COMMAS.
USE MULTIPLE COMMAS TO SKIP FIELDS, FOR EXAMPLE: "F(2)=6,,,4" WILL CHANGE
FIELD 2 TO "6" AND FIELD 5 TO "4" AND LEAVE ALL OTHER FIELDS UNCHANGED.

LANE DATA FIELD EDIT REQUEST: L((i{,j)))=fj(,fj+1,...)
ITEMS BETWEEN BRACKETS ("{...}") ARE OPTIONAL AND MAY BE OMITTED.

i — THE NUMBER OF THE LANE FOR WHICH DATA IS TO BE EDITED.

j — THE NUMBER OF THE FIRST FIELD TO BE EDITED. MUST BE AN INTEGER FROM 1 TO
THE NUMBER OF FIELDS. (1]

f3 - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED.
ADDITIONAL REPLACEMENT DATA FIELDS MAY FOLLOW £3j, SEPARATED BY COMMAS.
USE MULTIPLE COMMAS TO SKIP FIELDS, FOR EXAMPLE: "L(3,2)=0LS,,,20" WILL

CHANGE (FOR LANE 3) FIELD 2 TO "ULS" AND FIELD 5 TO "20" AND LEAVE ALL
OTHER FIELDS UNCHANGED.

FIELD COLUMN DATA EDIT REQUEST: FC(((i)(,j)))=fj(,fj+l,.. }
ITEMS BETWEEN BRACKETS ("(...}") ARE OPTIONAL AND MAY BE OMITTED.

i - THE NUMBER OF THE FIELD FOR WHICH DATA IS TO BE EDITED. [1]

j — THE IDENTITY OF THE FIRST PHASE TO BE EDITED. [A OR 1)

£j - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED.
ADDITIONAL REPLACEMENT DATA ITEMS MAY FOLLOW f3j, SEPARATED BY COMMAS.
USE MULTIPLE COMMAS TO SKIP PHASES, FOR EXAMPLE: "FC(6,2)=xx,,,yy" WILL
CHANGE (FOR FIELD 6) PHASE 2 TO "xx" AND PHASE 5 TO "yy" AND LEAVE ALL
OTHER DATA UNCHANGED.

Figure A-9. Forms of data edit requests.
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parameters that are needed by SIMPRO. A series of prompt and instructions are utilized in SIM DATA, as
in GDVDATA, to guide the user through this remaining part of the data-entry process.

SIMULATION PARAMETERS

The prompts issued by SIMDATA follow closely the order in which they WOuld be coded in an
original SIMPRO input "deck", or card image file. The prompt is shown in Figure A-10. The first items
requested by SIMDATA are basic simulation parameters: the length of start-up and simulation time, the
time increment or "DT" for the simulation, output listing options, and parameters for car following, conflict
checking, queuing, and delay statistics. These items are described in detail below.

SIMULATION PARAMETER-OPTION DATA:

F(1) - START-UP TIME IN MINUTES. (STATISTICS NOT GATHERED) <2.,0 TO 5.0> [5.0]

F(2) - SIMULATION TIME IN MINUTES. <10.0 TO 60.0> [FROM G&D-V REF. FILE)

F(3) - TIME INCREMENT FOR SIMULATION, “DT". (SUGGEST 1.0 FOR SIGNAL, o
0.5 FOR NON-SIGNAL) <0.50 TO 1.00> [0.50]

F(4) - TYPE OF INTERSECTION CONTROL: <wpn, nwyn, "ST", "Amn, wpn, MSE", “pn, uyws
"U" - UNCONTROLLED. "Y" - YIELD.
"ST" - STOP, LESS THAN ALL WAY ., “A" - ALL-WAY STOP.
"P" - PRETIMED SIGNAL. "SE" - SEMI-ACTUATED SIGNAL,
"F'". - FULL-ACTUATED SIGNAL. : "N" - NEMA ACTUATED SIGNAL,
F(5) ~ STATISTICAL SOMMARY BY TURNING MOVEMENT ? <"YES"™ OR "NO"> ["YEs")
F(6) - STATISTICAL SUMMARY BY INBOUND APPROACH ? <"YES" OR "NO"> ["YES"]
F(7) - COMPRESSED OUTPUT OF STATISTICS ? <"YES" OR "NO"> ["NO")
F(8) - VEHICLE POSITION (DISPLAY/POLLUTION) DATA ? <"YES", "NO", "POL">["YES"]
F(9) - VEHICLE POSITION DATA ENDING TIME IN MINUTES. <0.0 TO 70.0> [5.0]
F(10) - PRINTED OUTPUT USES 132 COLUMNS ("NO" USES 80) 2 <"YES" OR "NO">["YES"]

F(11l) - LEFT TURNING VEHICLES PULL INTO INTERSECTION ? <"YES" OR "NO"> ["NO"]

DATA: 5.00 15.00 0.50 NEMA 8 YES YES NO YES 5.0 YES NO
FLD: N.1/ \.2./ \.3/ \...4../ \5/ \6/ \1/ \8/ \.9/ \10 \11

Figure A-10. Simulation parameter-option data.

Start-Up and Simulation Time

Prior to data entry with SlMDATA, GDVDATA will have been used to specify a total time for the
TEXAS Model run. This time is further divided into start-up time (Field 1) and simulation time (Field 2) in
SIMDATA. \

The start-up time is used to allow the model to achieve steady-state conditions before traffic
statistics are taken from the model. A time of 5 minutes is suggested, and this is the default value supplied
by the program. ' )
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To speed data entry, the simulation time will be automatically calculated by SIMDATA as the length
of run time entered in GDVDATA minus the start-up time. For example, if a 30-minute run is specified in
GDVDATA, a 5 minute start-up time is entered in SIMDATA, a simulation-time value of 25 minutes will be
supplied to SIMPRO by SIMDATA. B

The run time specified to GDVDATA is used by the driver-vehicle preprocessor, DVPRO to
generate a list of simulated driver-vehicle units and their headways. These driver-vehicle units and
headways are supplied to SIMPRO for both start-up and actual simulation. Thus, if the start-up time
specified is 5 minutes, and the simulation time specified is 15 minutes, the list of driver-vehicle units and
headways supplied by DVPRO must be at least 20 minutes long. SIMDATA ensures that the start-up and
simulation times entered are compatible with the run time specified in GDVDATA.

Time Increment "DT" for the Simulation Process

The time increment for simulation (Field 3), "DT', is the time step interval used in updating the status
of each driver-vehicle unit in the simulation process. Although the default value of this parameter in
SIMDATA is 0.5 second, an increment of 1.0 second will normally provide sufficient resolution for most
signalized intersection studies. The longer time increment means that fewer calculations are required and
that actual computation time needed for the simulation will be reduced.

Output Listing Options

The user can specify printing of statistical summaries of each inbound approach flow (Field 6) and
individual turning movement (Field 5). The chosen output can be printed in wide or narrow format (Field
10).

Narrow output will fit within 80 columns and prints a new page for each column of statistics (1 per
turn code plus total). Wide output will use up to 132 columns » but all columns of related statistics are
printed on a single page. For example, when printing statistics concerning approaches, a four leg
intersection using narrow output will generally use four pages for approach statistics. Wide output will use
only one page but will require the ability to view 132 columns of data. Wide output will produce a more
compact and readable file, so is the recommended choice. Virtually all dot matrix printers can be set for
compressed printing to process 132 columns on 8.5 inch wide paper.

These options can be selected by keying in "YES" or "NO" for the desired approach or turning-
movement statistical summaries, and for wide/narrow output format. Default values set in SIMDATA are
"YES" for the statistical summaries and "YES" for the 132 column (wide) output,

Animation and Pollution Data

Field 8 provides options for requesting the creation of a data file containing individual vehicle
information for input into the Animation Preprocessor DISPRE or the Emissions Processor EMPRO. The
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"YES" option requests a data file for input to DISPRE and the "POL"option requests a data file for input to
EMPRO. The "NO" option requests that a file of individual vehicle information not be created and will
decrease execution time for the Simulation Processor.

Collection of animation data will begin at time = OO and will end.at the time specified in Field 9.
Collection of emission data will not begin until after the startup time, as specified in Field 1 and will
continue until the end of simulation. A file created with the "YES" option can only be read by DISPRE and
a file created with the "POL" option can only be read by EMPRO.

Permitting Left Turning Vehicles to Pull into Intersection

Field 11 provides the option of permitting left-turning vehicles at signalized intersections to pull
into the intersection while waiting for an acceptable gap. If "NO", left-turning vehicles will wait at the stop
line. If "YES", the first vehicle may pull into the intersection to within 10 feet of the first point of potential
intersection conflict and wait at that point. Additional vehicles may also cross the stop line and pullinto the
intersection as far as allowed by car-following algorithms. Any vehicles that have crossed the stop line

more than 4 feet will proceed to complete the left-turn maneuver when the yellow change signal indication
is displayed.

Parameters for Car Following

Parameters for the car—foilowing model used in the TEXAS Model can be modified by the user by

changing the default values of lambda = 2.800, alpha = 4000, and mu = 0.800 which are supplied
automatically by SIMDATA.

Conflict Checking

Lead and lag zones for the conflict checking procedure used by the TEXAS Model can be entered

by the user via SIMDATA. Default values of 0.8 seconds lead and 0.8 seconds lag are provided by
SIMDATA.

Queueing

This parameter directs the TEXAS Model to assume that a vehicle is in a queue when it is closer
than a given distance to the vehicle ahead or to the stop line and traveling less than 2 mph. The vehicle
ahead must also be in a queue. A default value of 30 feet is supplied by SIMDATA for the given distance.

Special Delay Statistics

Special delay statistics for vehicles operating below a given speed can be collected and
summarized separately in the output from the TEXAS Model. This parameter specifies the speed below
which these special statistics are collected. The default value in SIMDATA is 10 miles per hour.
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INTERSECTION AND LANE-CONTROL DATA

Intersection control data can be entered into SIMDATA for one of three different types of traffic
control:

(1) " Uncontrolled approaches.
(2) Stop or yield-controlled approaches.

(8) Signal-controlled approaches

Non-Signalized Control

In the TEXAS Model, it is possible to specify four different types of intersection control for
unsignalized intersections. These types are: ‘

(1) uncontrolled,

(2) vyield,

(3) stop, less than all-way, and

(4) stop, all-way.

In addition, with each of these types of intersection control, it is possible to specify the type of traffic
control for each lane of each approach. These choices are termed "lane control" in SIMDATA, and are
allowable for various types of intersection control according to Table A-4,

It can be seen that the variety of lane-control specifications that are available makes it possible to
describe situations in which different types of lane-control exist on a single approach. For example, at an

intersection where a separate right-turn lane is provided, "stop" control can be specified for the main traffic

lanes, and "yield" control can be specified for the right-turn lane.

Signalized Control

Signalized control of an intersection is specified in much the same way as non-signalized control,
with the type of "intersection control" entered for the whole intersection, and "lane control" entered for
each lane of each approach. The possible types of control for a signalized intersection are:

1) "Pretimed signal",

2) "Semi-actual signal",

3) "Full-actuated signal", and
4)  "NEMA controller",

(6) "Texas Diamond" for actuated diamond interchanges".

(
(
(
(

For all these intersection control types, it is possible to specify lane control of any of the following
types for each individual lane:

(1) "Blocked" (specified in GDVDATA entry),

(2) "Yield", ‘



A-43

(38) "Signal without left or right-turn-on-red",

(4) "Signal with left-turn-on-red", and

(5) "Signal with right-turn-on-red".
As with the non-signalized case of an approach with a right~iurn lane mentioned in the previous section | it
is possible to specify a yield-controlled right-turn lane on a signalized approach. If the intention is to install
yield control on a right-turn lane, the "yield" lane-control specification automatically supersedes a "right-

turn-on-red" specification. In either case, entry of a "yield" or "right-turn-on-red" control should be made

only on the extreme right-hand-lane of an approach (orin the far left lane of a one-way approach).

The specification of lane control should not be confused with the type of signal indication that is

visible to each lane. The lane-control specification simply shows whether a sign or traffic signal controls

movement on that lane, and whether turns on red are allowed. The actual signal indications that will be

presented to each lane are entered in the section of SIMDATA called "Green Interval Sequence Data",

SIGNAL PHASING

In addition to the type of lane control, the signal phasing and associated signal indications must be
specified through SIMDATA. The type of intersection control ig established via the ke‘yin of the
“intersection-control and lane-control data. SIMDATA then takes the proper action to prompt for data about
phase sequences, signal indications, timing data, and for actuated signals, detector placement and
connection. Definitions used in SIM DATA relative to signal phasing are shown in Table A-5.

TABLE A-4. LANE-CONTROL OPTIONS

FOR TYPE OF INTERSECTION THE FOLLOWING LANE CONTROLS
CONTROL MAY BE SPECIFIED
Uncontrolled Blocked* or Uncontrolled
Yield Blocked*, Uncontrolled, or Yield
Less than All-way Stop Blocked*, Uncontrolled, Yield or Stop
All-way Stop Blocked*, Yield, or Stop

"Blocked" lane control is specified in the entry process for GDVDATA and cannot be changed with
SIMDATA. If "blocked" lane control has been previously specified with GDVDATA, SIMDATA will
automatically provide "blocked" lane control in the proper lanes.
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Controller and Traffic Phases

After lane-control data have been entered, SIMDATA prompts for the entry of phase-sequence

actuated types of single intersection control is based on a "camstack" model that is analogous to the
operation of a camstack in an electromechanical controller. The simulated controller for diamond
interchanges is based upon a dual ring, six phase scheme which under actuated operation has full phase
skipping capability. ,

For single intersections controller phases are referred to by letters and consist of combinations of
concurrent traffic phases. Default traffic phases are designated by NEMA standard phase numbers and
consist of intervals during which specified traffic movements may occur (See Figure A-11a). Timing and
detector data are input for controller phases, not traffic phases.

has been appropriately specified in the Parameter-Option Data, the useris prompted to select one of four
available phase Sequence patterns. These are referred to as "Figure 3", "Figure 4", "Figure 6" or
"Figure 7" and are illustrated in Figures A-12 through A-15.

When describing signalized control for a single intersection or a diamond under pretimed control,

For each controller phase, SIMDATA then prompts for which traffic (NEMA) phase(s) should be
green during that controller phase. In the single intersection mode, Up to two traffic phases can be
assigned to each controller phase, and a given traffic phase can be assigned more than once, to more
than one controller phase. Once the controller phases have been defined, SIMDATA prompts for timing
information.

The TEXAS Mode] simulates the operation of pretimed and actuated single intersection signals, as
well as pretimed diamonds in the same manner as a “camstack"-based electromechanical controller,
However, controller phases can be skipped, and can “clear to" any other controller phase. In addition,
certain controller phases can be speciﬁed as "minor movement" phases, and tied to the clearance of a
particular parent phase in the manner of an electromechanical minor-movement controller. These features
allow the TEXAS Model, when desired, to closely model the operation of a modern quad-left controller,
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DEFINITIONS FOR SIGNALIZATION

SIGNALIZATION

DEFINITION

Signal Indication

Interval

Green Interval
Yellow - Change Interval
Red - Clearance Interval

- Traffic Phase

Controller Phase

The presentation of traffic control information by the
illumination of a signal lens whereby the movement of
vehiclesin a lane(s) is controlled.

The part of parts of the signal cycle during which signal
indications do not change.

Aninterval during which one or more lanes is given a
signal indication that permits vehicles in the lane(s) to
enter the intersection,

The interval during which a yellow signal indication
following each terminated green signal indication is
displayed. o

The interval before the next green interval and following
a yellow-change interval, during which red signal
indications are displayed to traffic.

The series of green, yellow-change, and red-clearance
intervals in a cycle that controls the entry of certain
specified traffic movements into the intersection.
(designated by a number) o o

The time during which one or more traffic phase(s) are in
effect. (designed by a number for NEMA and TEXAS
Diamond controllers and a letter for other controllers)
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G2
— X 5 slel7]8
6"‘—"————%. Rln;;Z

NZMA Phase Sequencing
v/ith Dual-Ring Phase
Sequence and Barrier

Figure A-11a. Default traffic (NEMA) phases for single intersection.

Figure A-11b. Phases for diamond intersection.
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LI 213

3 2 1 /I\ 3 3
|
valll B [—1
2 < _;I \/!4 6 > 2
2 + 7

N . 2 1 3 . N _IJ

1 + 7 2 4+ 6

— No RastT l No Rest

= Exterior Straight & Right — Interior Straight

T Exterior Straight, Right, & Left Z Interior Straight & Protected Left
1,2,3... Exit Path Priority
Rest allowed in all phases except 1+7 and 2+6 (call phase on Exit Path Priority 1)

Figure A-12. Phase sequence diagram for "Figure 3" operation.
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Phase sequence diagram for "Figure 4" operation.

Figure A-13.
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Rest
Option A = on or | tion A = off and 1-6 Advanced
Option A = off and 1-6 Advanced s =

Minimum Timer » 0.0 y Green Minimum Timer = 0.0

=

+ 6
——

—~—

Figure A-14. Phase sequence diagram for "Figure 6" operation.
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Figure A-15. Phase sequence diagram for "Figure 7" operation.
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Alternate Traffic Phase Numbering

An optional line has been added to the TEXAS Model configuration file. If this file has only seven
lines (see Fig A-16(a)), the default traffic phase numbering will be used. The defaults are shown in Fig A-
16(b) for a 4-leg intersection and in Fig A-16(c) for avdiamoﬁd interchange.

To use an alternate traffic phase numbering plan, use a text editor to add Line 8 to the
configuration file. The first eight columns in this line are for specifying alternate traffic phase numbering for
4-leg intersections and the second eight columns are for diamond interchanges. To make changes for
only one of the two types of intersections, supply exactly eight digits for that type intersection and leave
the other eight columns blank. Only digits 1 through 8 are acceptable and there must be no duplication
among the eight digits for either type of intersection. Figure A-17(a) shows the configuration file with this
optional line. The particular traffic phase numbering in Fig A-17(a) is provided to show the relationship of

the order of the digits in the configuration file and the traffic phase designations on the diagrams shown in
Figs A-17(b) and A-17(c).

SIGNAL TIMING FOR ALL CASES EXCEPT ACTUATED DIAMOND
INTERCHANGES AND NEMA CONTROLLER

Pretimed Signals

Timing data for pretimed signals can be entered in seconds, or as a percentage of a fixed cycle
length. When entering data as a percent of cycle length, SIMDATA first prompts for a cycle length in

seconds, then for percents for each of the green, yellow, and red intervals. SIMDATA checks to see
whether the entered percents sum to 100.

Actuated Signals - Single Intersections

The timing of actuated signals is prompted for by SIMDATA after the designation of controller
phases has been completed. SIMDATA prompts for initial, vehicle, yellow-change, and all-red intervals,
then prompts for the maximum extension allowable for each phase (this is not the NEMA standard
"maximum" but rather the maximum extension allowed past the initial interval after a call has been
registered on another controller phase). SIMDATA also prompts for "skip phase switch position”, whether

the phase is a minor movement, and whether the phase is a dual-left followed by two single lefts.

Green Interval Sequence Data

Once controller phasing and timing have been established, SIMDATA prompts for "green interval
sequence data". This information, in the form of a table (see Table A-6), gives the type of signal indication

that will be presented to each lane for each controller phase. Fromthe green interval sequence data, the
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6 21 6 2

-1 2 0 0 0 0 0 0 0 0 0 o] 0
C:\TEXAS\SYS_DAT\ C:\TEXAS\SYS_DAT\
C:\TEXAS\USER_DAT\GDDATA C:\TEXAS\USER_DAT\SIMDATA
C:\TEXAS\USER_DAT\ C:\TEXAS\USER_DAT\
UG_LIB 17
CON 10
IBMPC 5
(a) - Configuration file (DOS version)
TRAFFIC PHASES:
LEG 1
4 7
AN
~--2 LEG
LEG i-/ /=5 2
4 [
\
38
LEG 3
(b) - 4-Leg intersection
TRAFFIC PHASES:
| LEG 6 | | LEG 1 |
| ! | |
] 2 | | |
_________ | e ———————
- 4 INTERNAL -— 6
LEG 5 /- 3 5 ~/ LEG 2
1 - LANES 8 -
__________________________ l ——— . s o
| | | 7 ]
| ] | |
| LEG 4 | | LEG 3 |
(c) - Diamond interchange
Figure A-16  Default traffic phase designations.
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6 21 6 2 -1 2 0 0 0 0
C:\TEXAS\SYS_DAT\
C:\TEXAS\USER_DAT\GDDATA
C:\TEXAS\USER_DAT\

o] 0 o] 0 0 0 0 0 0 0
C:\TEXAS\sSYs DAT\

C:\TEXAS\USER DAT\SIMDATA

C:\TEXAS\USER_DAT\
UG_LIB 17

CON 10

IBMPC 5
1234567812345678

(a) - Configuration file (DOS version)

TRAFFIC PHASES:

LEG 1
15 ‘ .
HEAN
-=2 LEG
LEG 8-/ /-6 2
4 4=
\
7 3
LEG 3
(b) - 4-leg intersection
TRAFFIC PHASES:
| LEG 6 | I LEG 1 |
I | | |
| 6 I | |
_________ I e e ————
-- 4 INTERNAL -1
LEG 5 /- 8 7 -/ LEG 2
5 -- LANES 3 -
—————————————————————————— | - ———
| | | 2 !
| | | |
| LEG 4 | | LEG 3 |c
(c) - Diamond interchange
Figure A-17

An alternate traffic phase designation plan,
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timing data, and the controller phase assignment data, SIMDATA automatically builds the list of camstack
card images that define the exact sequence of signal intervals.

The green interval sequence table lists, for each phase and each lane, which of the following green
signal indications will be displayed to each lane during that phase:

(1) "C" - Circular green - all permitted movements may enter the intersection subject to
appropriate conflict checking.

() "L" - Left green arrow - protected left turn.
(8) "8"- Straight green arrow - through movements only.

(4) "R" - Right green arrow - protected right turn.

TABLE A-6. GREEN INTERVAL SEQUENCING DATA

GREEN INTERVAL SEQUENCE DATA: o
EACH FIELD ~GREEN SIGNAL INDICATION FOR THE CONTROLLER PHASE AND LANE:
"C" ~ CIRCULAR GREEN. ALL PERMITTED MOVEMENTS MAY MOVE,
"L, "s", "R" - LEFT, STRAIGHT, RIGHT GREEN ARROW. PROTECTED MOVEMENTS.
*** ANY TWO OF THE ABOVE MAY BE USED TOGETHER, EXCEPT »Lgw OR "LR",

"UN" - UNSIGNALIZED, SIGN CONTROL OR BLOCKED LANE, PER LANE CONTROL DATA.
BLANK - IMPLIED RED.
*xkk wIC" IS LANE CONTROL DATA, "MC" IS MOVEMENT CODE FROM GEOMETRY REF. DATA.

LEG: /===l-=\ /omodoo\ /oco3ooy joc_go oy
LANE: 1 2 3 1 2 3 1 2 3 1 2 3
MC: L s SR L s sRr L s SRL s sr
LC: SI SI RT SI SI RT SI SI RT SI SI RT

P(A): ¢ ¢ ¢ c cC
(B): L R L
(C): L C ¢
(D) : L Cc c

FLD: \1 \2 \3 \4 \5 \6 \7 \8 \9 10 11 12

Any of the above indications can appear together, except "LS" and “LR". All other (blank) entries in
the table can be assumed to be red. SIMDATAautomatically assigns unsignalized, sign-controlled, and
blocked lanes the code "UN".

SIMDATA automatically prepares major portions of the green interval table by assigning values
based on the allowable movement codes from GDVDATA and the lane-control data entered previously.
Movement codes and lane control for each lane are specified in the rows labeled "MC" and "LC",
respectively. For example, if the movement code for the center lane of g three-lane approach is specified
with a movement code of "S" and 3 lane-control code of "SI", SIMDATA supplies a green interval table
entry of "C". If indicated by the controller phasing specifications, SIMDATA will supply "L" for each left-turn
lane with a movement code of "L" and a lane-control code of "SI" or "LT". Thus, modification of the green
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interval sequence table by the user is necessary only when special signal indications exist, such as green
right-turn arrows and overlaps.
Yellow and all-red change intervals are supplied automatically by SIMDATA. The assignment of

yellow and all-red phasing is based on change interval specifications in the Texas Manual of Uniform Traffic
Control Devices.

Permissive Left-Turn Phases

Permissive left-turn phases are entered into SIMDATA by editing the green interval sequence data

in such a manner that a "C" (circular green) signal indication appears to traffic in a left-turn lane

CONTROLLER PHASE CLEAR-TO DATA

In a pretimed controller configuration, each controller phase will automatically clear to the next
controller phase in the sequence; therefore, entry of controller phase clear-to data is unnecessary. Ina
semi-actuated controller, the same rule applies, but the actuated phases can be skipped in the phasing
sequence. o

In a full-actuated controller, any controller phase can clear to any other controller phase. If full-
actuated control has been specified, for each controller phase, SIMDATA will prompt for a list of other

controller phases that can be cleared to directly from that controller phase.

DETECTORS FOR ACTUATED SIGNALS

SIMDATA prompts for the number of vehicle detectors to be utilized. Up to 20 detectors can be
specified; once the number of detectors has been set in SIMDATA, it can be increased but not
decreased. In practice, however, detectors can be deleted as described in the section below, "Detector
Connection”.

For a typical quad-left controller with one detector for each through approach, and one detector for
each left-turn pocket, eight detectors must be described. For easy reference, it is recommended that

detectors be numbered accordingly to their corresponding traffic (NEMA) phase numbers.

Detector Location

This data item expresses the location, placement, and type of detection (presence or pulse) of
each detector. The leg number, setback, length of loop, and type (presence/pulse) of detector is .
entered, along with a description of which lanes on the approach are covered by the detector (see Figure

A-18) for the nomenclature of detector placement used in SIMDATA.
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\_

SPACING BETWEEN

DETECTOR AND NOMINAL

LANE TERMINAL

DETECTOR
| - LENGTH

FIRST INBOUND
LANE COVERED
BY DETECTOR

NOMINAL LANE 2
TERMINAL
LOCATION
1
DETECTOR
Figure A-18. Nomenclature for detector placement.
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Detector Connection

Once detectors have been located on the approaches, the detectors are assigned to call various
controller phases. More than one detector may be assigned to call a single controller phase. Detectors
are connected to a controller phase by using "And" or "Or" logic. In addition, including a minus sign ("-") in
front of a detector number will cause a logical "Not" condition. For example, if the detector connection
data line is filled in to say "OR 1 2" for a particular controller phase, that controller phase will be called when
a call exists on either detector 1 or 2. Likewise, if "AND 6 - 7" is specified, the controller phase will be
called only when detector 6, and not detector 7 are actuated. A detector may be connected to more than
one controller phase; but "And" and "Or" connection logic cannot be mixed on input to the same
controller phase.

As mentioned in "phase sequences", controller phases cannot be serviced in reverse order. For
example, assuming each detector to be in pulse mode, if all detectors for phases H, E, D, and A, are
actuated in that order, calls will be placed to controller phases A, D, E, and H, which will then be executed
in that order starting with the phases after the phase currently in effect, regardless of the order-in which

calls were received.

Detectors can be effectively deleted by changing the detector type to "INACTIVE".

NEMA 8 PHASE DUAL RING CONTROLLER

NEMA Signal Controller ‘

The Simulation Processor SIMPRO has been revised to model a NEMA 8-phase dual-ring
controller, with volume-density options available on a per-phase basis. The desire to use this controller
can be indicated in SIMDATA by entering "N" for Field 4 of the Simulation Parameter-Option Data prompts
(Fig A-19). Later, SIMDATA will prompt for the number of controller phases in the range of 2 through 8.
Choosing 8 (phases) will select a dual-ring controller with two phase groups (barriers). A-choice of less
than 8 (phases) will select a single-ring controller. The controller will have four programmable ovérlaps
unless 2 or 3 (phases) are requested. A 3-phase controller will have three overlaps and a 2-phase
controller will have no overlaps.

The method used by SIMDATA for prompting for further controller data will depend on the
controller configuration (single-ring or dual-ring) and the intersection geometry (single intersection or
diamond interchange, and number of legs). One or two types of data must be defined: 1) The relationship
between controller phases (including overlaps) and traffic phases. This relationship will then be used to
create the Signal Sequence Data. Signal Sequence Data is equivalent to a diagram showing the
connections between controller load switches and traffic signal faces. The Signal Sequence Data will later
be shown in prompts for review and possible revision. 2) For a dual-ring controller only, the method

depends on the phase selection priority to be used in each ring when a barrier is crossed.
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SIMULATION PARAMETER-OPTION DATA :

F(1) - START-UP TIME IN MINUTES. (STATISTICS NOT GATHERED) <2.0 ToO S.0> [5.0]
F(2) - SIMULATION TIME IN MINUTES. <10.0 TO 60.0> [FROM G&D-V REF. FILE]
F(3) - TIME INCREMENT FOR SIMULATION, "DT". (SUGGEST 1.0 FOR SIGNAL,
~. 0.5 FOR NON-SIGNAL) <0.50 TO 1.00> [0.50)
F(4) - TYPE OF INTERSECTION CONTROL: <"U*", ®y», “ST", "A", "p", “SEv, “F", "N">
"U" -~ UNCONTROLLED. "Y' - YIELD.
"ST" - STOP, LESS THAN ALL WAY. "A" - ALL-WAY STOP.
"P" - PRETIMED SIGNAL. "SE" - SEMI-ACTUATED SIGNAL.
"F" - FULL-ACTUATED SIGNAL. "N" - NEMA ACTUATED SIGNAL.
F(5) - STATISTICAL SUMMARY BY TURNING MOVEMENT ? <"YES"® CR "NO"> [“YES")

F{6) - STATISTICAL SUMMARY BY INBOUND APPROACH ? <"YES" OR "NO"> ["YES"]

F(7) - COMPRESSED OUTPUT OF STATISTICS ? <"YES" OR "NO"> ["NO")

F(8) - VEHICLE POSITION (DISPLAY/FOLLUTION) DATA 2 <"YES", “NO", "FOL">["YES"]
F(9) - VEHICLE POSITION DATA ENDING TIME IN MINUTES. <0.0 TO 70.0> [5.0]

F(10) - PRINTED OUTPUT USES 132 COLUMNS ("NO" USES &0) » <"YES" OR "NQ">["YES")
F(11) - LEFT TURNING VEHICLES FULL INTO INTERSECTION 2 <"yES™ OR "No"> ["NO"]

DATA: 5.00 15.00 0.50 NEMA & YES YES NO YES 5.0 YES No
FLD: \N.1/ N.2./7 N3/ \...4../ \5/ \6/ A7/ \8/ \.9/ \10 \11

Figure A-19 Simulation parameter-option data.

For a standard 4-leg intersection with left-turn bays on each leg, there is a one-to-one relationship
between traffic phases and controller phases, so this case is handled automatically.

For other cases such as a diamond interchange or an intersection with other than four legs, the
user will be prompted to keyin data to describe this relationship. The prompts for a diémond interchange
and a 4-phase, 4-overlap controller are shown in Fig A-20.

For the case of a standard 4-leg intersection with left-turn bays on each leg, the procedure for
selecting the dual-ring phase sequencing is shown in Figs A-21(a), (b), and (c).. The procedure for other
cases is very similar. Figure A-21(a) shows the selection of leading left turns for the E-W street (Leg 2 and
Leg 4). Figure A-21(b) shows the selection of lagging left turns for the N-S street (Leg 1 and Leg 3).
Figure A-21(c) reports the result of these two choices. Note that the order of phases in the Ring-Group
diagram have been rearranged from the usual to indicate the choices. In particular, phases in Group 2

have been reordered to indicate that Phases 4 and 8 (the straight movements) will have first priority to be
served when the barrier is crossed.

Volume-Density Option for NEMA Signal Controller

Prompting for phase timing data will result in a screen display as shown in Fig A-22. Notice that
Field 11 indicates the desire to use the controller's volume-density options. If "YES" appears in Field 11
for any phase, then the volume-density data prompts shown in Figure A-23 will be presented. If Field 11

is "NO" for all phases, then the volume-density data ‘prombt will be skipped.
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TRAFFIC PHASES:

| LEG 6 | | LEG 1 |

| | | |

| 2 | | |
_________ | B R T —————— e

-- 4 INTERNAL -- 6
LEG & /-3 5 -/ LEG 2
1 -- LANES 8 -

__________________________ | —_———— e

| | | 7 |

| | | |

| LEG 4 | | LEG 3 |
KEYIN THE TRAFFIC PHASES TO BE IN'CONTROLLER PHASE 1. (OR "NONE")
1 TO 4 INTEGERS, SEFARATED BY COMMAS :
TRAFFIC PHASE 1 IS TO BE IN CONTROLLER PHASE 1. IS THIS ok ?
KEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER PHASE 2. (OR "NONE")
1 TO 4 INTEGERS, SEPARATED BY COMMAS :
TRAFFIC PHASE 2 IS TO BE IN CONTROLLER PHASE 2. IS THIS OK »
KEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER PHASE 3. (OR "NONE" )
1 TO 4 INTEGERS, SEPARATED BY COMMAS :
BiEn
TRAFFIC FHASE 6 IS TD BE IN CONTROLLER PHASE 3. IS THIS OK ?
EEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER PHASE 4. (OR "NONE" )
1 TO 4 INTEGERS, SEPARATED BY COMMAS :
TRAFFIC PHASE 7 IS TO BE IN CONTROLLER PHASE 4. 1Is THIS OK »
KEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER OVERLAP A. (OR "NONE")

1 TO 4 INTEGERS,

[e][c/e]

TRAFFIC

SEPARATED EY COMMAS:

PHASE 8 IS TO BE INM CONTROLLER OVERLAP A.

IS THIS oK »

EEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER OVERLAP B.
1 TO 4 INTEGERS, SEPARATED BY COMMAS:

[o] /]

TRAFFIC PHASE 4 IS

KEYIN THE TRAFFIC PHASES TO BE IN
1 TO 4 INTEGERS,

TRAFFIC PHASE

FEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER OVERLAP D.
1 TO 4 INTEGERS, SEPARATED BY COMMAS:

TRAFFIC FHASE 3 IS TO BE IN CONTROLLER OVERLAP D. IS THIS OK ?

{OR "NONE")

TO BE IN CONTROLLER OVERLAP B. IS THIS OK 2

CONTROLLER OVERLAP C.
SEPARATED BY COMMAS:

(OR “NONE")

5 IS TO BE IN CONTROLLER OVERLAP C. IS THIS OK »

(OR "NONE")

Figure A-20 Associating traffic phases with controller phases.
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THE CONTROLLER HAS 8 TIMED PHASES AND 4 PROGRAMMABLE OVERLAPS.

THE CONTROLLER HAS 2 RINGS AND 2 FHASE GROUPS.
THE _PHASE GROUPS ARE SEPARATED BY BARRIERS.

LEG 1
47
2\
--2 LEG GROUP GROUP
LEG  1-/ /-5 2 1 2
4 6-- [=-mmm- [-=mmme |
\ RING 1 | _ _ |
38 J-m o l-mmeee |
RING 2 | _ _ | |

LEG 3 R R I

SELECT PHASE SEQUENCING FOR GROUP 1 (PHASES 1, 2, 5 AND 6).
1 - LEFT TURN MOVEMENTS 1 AND 5 FIRST.

2 - LEAD-LAG LEFTS WITH MOVEMENTS 2 AND 5 FIRST.

3 - LEAD-LAG LEFTS WITH MOVEMENTS 1 AND 6 FIRST.

4 - STRAIGHT MOVEMENTS 2 AND 6 FIRST.

KEYIN THE NUMBER OF THE DESIRED PHASE SEQUENCE:

nEn

PHASE SEQUENCE NUMBER 1 IS SELECTED. IS THIS OK ?

[lesz]

Figure A-21(a) Selecting phase sequence for phases in Group (Barrier) 1.

LEG 1
4 7
\
--2 LEG GROUP GROUP
LEG  1-/ /-5 2 1 2

4 6-- R R i
\ RING 1 | 1 2| _ _ |
38 R R :
RING 2 | 5 €| _ _ |
LEG 3 fom oo o | e o o

SELECT FHASE SEQUENCING FOR GROUP 2 (FHASES 3, 4, 7 AND 8).
1 - LEFT TURN MOVEMENTS 3 AND 7 FIRST.

2 - LEAD-LAG LEFTS WITH MOVEMENTS 4 AND 7 FIRST.

3 - LEAD-LAG LEFTS WITH MOVEMENTS 3 AND 8 FIRST.

4 - STRAIGHT MOVEMENTS 4 AND 8 FIRST.

KEYIN THE NUMBER OF THE DESIRED PHASE SEQUENCE:

[e]lc/z]

PHASE  SEQUENCE NUMBER 4 IS SELECTED. IS THIS OK ?

flen

Figure A-21(b)  Selecting phase sequencé for phases in Group (Barrier) 2.
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LEG 1
4 7
s\ 4
-2 LEG GROUP GROUP
LEG 1-/ /-5 2 1 2
4 6-- R =~ |
AN RING 1 | 1 2] 4 3
38 R [===e-- |
RING 2 | 5 618 7 |
LEG 3 e o [ |

PRESS THE <RETURN> KEY TO CONTINUE

Figure A-21(c).

Selected sequence for phases in both groups (Barriers).

NEMA ACTUATED CONTROLLER SIGNAL TIMING DATA:
) - INITIAL INTERVAL. <"“DT" TO 99.0> [3.0]
2) - VEHICLE INTERVAL. <"DT" TO 99.0> [2.0]
F(3) - YELLOW-CHANGE INTERVAL. <1.0 TO 9.0> [3.0]
) - ALL RED-CLEARANCE INTERVAL. <0.0 TO 9.0> [0.5]
F(5) - MAXIMUM EXTENSION. <0 TO 99> [30]
F(6) - DUAL ENTRY PHASE. (0 = SINGLE ENTRY PERMITTED)

F(7) - FROVISION FOR STORING DEMAND ? <"YES" OR "NO">
F(8) - ENABLE MAXIMUM RECALL ? <"YES® OR "NO"> [NO]
F(9) - ENABLE MINIMUM RECALL ? <"YES" OR "NO"> [NO]
F(10) - PLACE CALL ON MAX-OUT ? <"YES" OR “NO"> [YES)
F(11) - USE VOLUME DENSITY OPTIONS ? <"YES" OR "MNO">

** DATA IN FIELDS 1 THROUGH 4 WILL BE AUTOMATICALLY ROUNDED TO THE NEAREST "DT".

P(1): 3.0 2.0 3.0 0.530 0 YES NO NO YES NO
(2): 3.0 2.0 3.00.530 0 YES NO NO YES NO
(3): 3.0 2.03.00.530 0 YES NO NO YES NO
(4): 3.0 2.0 3.0 0.530 0 YES NO NO YES YES
(5): 3.0 2.03.00.530 0 YES NO NO YES NO
(6): 3.0 2.0 3.0 0.530 0 YES NO NO YES NO
(7): 3.0 2.0 3.0 0.5 30 0 YES NO NO YES NO
(8): 3.0 2.0 3.0 0.530 0 YES NO NO YES YES
FLD: N1/ N.2/ N3/ N4/ \5 \6 \7/ \8/ \9/ \10 \11

IS NEMA ACTUATED CONTROLLER SIGNAL TIMING DATA OK ?

<0 TO 8> [0]
[YES]

[NO]

Figure A-22. NEMA actuated controller signal timing data.
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NEMA ACTUATED CONTROLLER VOLUME DENSITY DATA:

F(1) - USE VOLUME DENSITY OPTIONS FORE THIS PHASE ? <"YES" OR "NO">
F(2) .- ADDED INITIAL INTERVAL PER ACTUATION. <0.000 TO 3.000> [0.125]
F(3) - MAXIMUM INITIAL INTERVAL. <1 TO 60> [30]
F(4) - MINIMUM VEHICLE INTERVAL. <0.000 TO 7.750> [2.000]
F(5) - TIME BEFORE STARTING TO REDUCE VEHICLE INTERVAL. <1 TO 60> [5)
F(€) - TIME PERIOCD FOR REDUCING VEHICLE INTERVAL. <1 TO 60> [5)
P(1): NO 0.100 30 3.000 5 &

(2): NO 0.100 30 3.000 5 5

(3): NO 0.100 30 3.000 5 &

(4): YES 0.100 30 3.000 5 5§

(5): NO 0.100 30 3.000 5 &

(6): NO 0.100 30 3.000 5 &§

(7): NO 0.100 30 3.000 5 &

(8): YES 0.100 30 3.000 5 &

FLD: \1/ \N.2./ \3 \.4./ \5 \6

IS NEMA ACTUATED CONTROLLER VOLUME DENSITY DATA QK ?

Figure A-23. NEMA actuated controller volume density data.

DIAMOND CONTROLLER FOR ACTUATED DIAMOND INTERCHANGES
Many of the specifications for actuated signal control of diamond interchanges follows the same format
and terminology as that described in the previous paragraphs. The user is prompted for the basic five
items of timing data for each phase in the same manner as that for a single intersection. However, the
Texas Diamond controller operating under one of the four sequence patterns shown in Figures A-12
through A-15 requires additional specifications for some the 12 special controller intervals. - These are
listed in Figure A-24a with the particular sequence patterns to which they apply. The terminology used is
taken directly from the Texas Standard Specifications for each of the respective sequence patterns.

Users are also prompted for specifications regarding the state of 12 options which are provided for
this control type. Descriptions of the options and possible responses are provided in Figure A-24b. The
sequence pattern diagrams of Figures A-12 through A-15 provide information regarding the effects upon
the basic patterns produced by these options.

The Texas Standard Specifications for these control schemes provide for 10 detectors to be

located adjacent to a diamond interchange operating under "Figure 3, 4, 6, or 7" control patterns. The

external leg or internal lanes upon which each detector is installed and the numbering system is fixed by
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the standard specification, and therefore, these are fixed in the simulation. The user is prompted
however, for the number of lanes covered, location relative to the lane terminal, detector length and mede

of operation. The user prompt for these data is shown in Figure A-25.

USING THE DATA-ENTRY PROGRAM SIMDATA

Use of the data-entry program, SIMDATA, has been designed to provide an easy means for
entering the simulation and traffic control data that are needed by the TEXAS Model. Prompts and
instructions in the program guide the user through each required step of data entry. This program
automatically derives many of the logical connections and sequences for signal control that formerly made

data entry excessively cumbersome. Entries are quite similar in form to those made with GDVDATA, and
most are simpler.

(a) Special intervals

TEXAS DIAMOND CONTROLLER SPECIAL INTERVALS
F (1) - PHASES 3-5 CLEARANCE GREEM. <0 TO 99> [5.0])

(FIG 4,6,7)
F(2) - PHASES 1-7 ADVANCE GREEN. <0 TO 99> [7.0] {FIG 3,4,6)
F(3) - PHASES 2-6 ADVANCE GREEN. <0 TO 99> [7.0] (FIG 3,4,7)
F(4) - PHASE 2 TRANSFER GAP. <0 TO 9.9> [3.0] (FIG 4,6,7)
F(%) - PHASE 7 TRANSFER GAP. <0 TO 9.9> [3.0] \FIG 4,6,7)
F(6) - PHASES 1-6 ADVANCE GREEN MINIMUM. <0 TO 99> [4.0] (FIG 6)
F(7) - PHASES 1-6 ADVANCE GREEN MAXIMUM. <0 TO 99> [7.0] (FIG 6)
F(3) - PHASES 2-7 ADVANCE GREEN. <0 TO 99> [6.0] (FIG 6)
F(9) - PHASES 1-6 ADVANCE GREEN MINIMUM. <O TO 99> (4.0] (FIG 7)
F(10) - PHASES 1-6 ADVANCE GREEN MAXIMUM. <0 TO 99 [7.0] (FIG 7)
F(11) - PHASES 2-7 ADVANCE GREEN. <0 TO 99> [6.0] (FIG 7)
F(12) - PHASES 3-S5 CLEARANCE GREEMN. <0 TO 99> [7.0] (FIG 3,7)
(b) Options
TEXAS DIAMOND CONTROLLER OPTIONS
F{1) - ENABLE D3 DURING PHASES 3-7. [ON] (FIG 4,€6,7)
F(2) - ENABLE D13 DURING PHASES 3-7. [ON] 'FIG 4,6,7)
F(3) - ENABLE D5 DURING PHASES 2-5 . [ON] ‘FIG 4,6,7)
F(4) - ENABLE D13 DURING PHASES 2-5. [ON] FIG 4, 6,7)
F(5) - TERMINATE LOGIC FOR PHASES 2-7. [ONM] (FIG
F(6) - TERMINATE LOGIC FOR PHASES 2-7. [OFF] (FIG j)
F(7) -~ FIGURE 6 OPTIOM A (1-6 TIMING). [OFF] (FIG €)
(8) - FIGURE 6 OPTION B (2-7 TIMING). [ON] (FIG 6€)
F(9) - FIGURE 6 OPTION C (PHASE € SKIPPING). [ON] (FIG 6)
F(10) - FIGURE 7 OPTION A (1-6 TIMING). [ON] (FIG 7)
F(11) - FIGURE 7 OPTION B (2-7 TIMING). [ON] (FIG 7)
F(12) - FIGURE 7 OPTION C (PHASE 1 SKIPPING). [OM] (FIG 7)

Figure A-24. Data fields for Texas Diamond Controller options
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DC1):
(2):
(2A):
3):
(13):
(5):
(56}:
(6):
(7):
{(74):
FLD:

- LEG WHERE DETECTOR I8 LOCATED. (FOR REFERENCE ONLY)

- FIRST INBOUND LANE COVERED BY DETECTOR. €1 TO NUMBER OF LANES ON LEG>
- NUMBER OF INBOUND LANES COVERED BY DETECTOR. <0 710 LANES ON LEG)
- SPACING BETWEEN DETECTOR AND NOMINAL LANE TERMINAL . <-1000 T0 100>

- DETECTOR LENGTH. <1 710 100
- TYPE OF DETECTOR.<"py" (PULSE)Y, "PR" (PRESENCE) OR "[N" CiNA

LEG: /-1RN 72\ /73y /5N 78N s-in

LANE: 123 12102021 3 54
512 -10 30 pR . X X
612 -10 30 PR X X
6 12 -50 10 pR X X
L1 1 =10 30 PR X
L2 2  -10 30 pR X X
IR 11 -10 30 pR X
IR 22 -10 30 PR X X
212 -10 30 PR X X
312 -10 30 eR X X
812 -50 10 pR X X
V12 8\ 4.7 \5/ \p

IS DATA FOR DETECTORS CK ?

ACTIVE)y ["PR“ ]

Figure A-25. Screen display for detector data input,
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SEPARATE U-TURN LANES AT DIAMOND INTERCHANGES

Free U-Turn Lane Geometry

A new set of screen prompts for creating free u-turn lanes has been added to GDVDATA (Figure
A-26). The prompts are displayed only when modeling a diamond interchange. These prompts make it
easy to add a new, or remove an existing, free u-turn lane. A free u-turn lane is added or removed based
upon the value in Field 1: a value of 0 (zero) specifies that no free u-turn lane is to be created, or an
existing free u-turn lane is to be removed; whereas, a value in the range of 8 to 15 (

feet) specifies that a
free u-turn lane of that width is to be created.

FREE U-TURN LANE DATA:

F{1) - WIDTH OF LANE (0 FOR NO FREE U TURN LANE). <0, & TO 15> [0]

F(2) - SPACE BETWEEN OUTER INTERNAL LANE AND FREE U-TURN LANE. <0 TO 25> [10] - -
F(3) - LENGTH OF ENTRANCE LANE. <20 TO 250> [100]

F(4) - RADIUS AT ENTRANCE. <5 TO 100> [20]

F(5) - LENGTH OF EXIT LANE. <20 TO 250> [100]

F(6) - RADIUS AT EXIT. <5 TO 100> [20]

F(7) - PERCENT OF U-TURNING TRAFFIC TO USE THE FREE U-TURN. <O TO 100> [80]

*** L(1l) IS FOR FREE U-TURN FROM LEG 3 TO LEG 4
*** L(2) IS5 FOR FREE U-TURN FROM LEG 6 TO LEG 1

L(1): 15 10 100 20 100 20 80
(2): 0 10 100 20 100 20 80
FLD: N1 \2/ \3/ \d4/ \5/ \&/ \7/

Figure A-26 Free u-turn lane data for diamond interchange.

The free u-turn geometry comprises 5 segments: (1) a single, exclusive, inbound lane of
specified length on the median (left) side of the external inbound ramp leg on one side of the diamond
interchange, (2) an exclusive, circular-arc, intersection path tangent to the centerline of segment 1,
tangent to the centerline of segment 3, and changing direction by approximately 90 degrees, (3) a single,
exclusive, internal lane of calculated length with traffic control at the end of this internal lane, (4) an
exclusive, circular-arc, intersection path tangent to the centerline of segment 3, tangent to the centerline
of segment 5, and changing direction by approximately 90 degrees, and (5) a single, exclusive, outbound
lane of specified length on the median (left) side of the external outbound ramp leg on the other side of
the diamond interchange. The width of the free u-turn lane is specified with the same value for segments
1, 3, and 5.

If a free u-turn lane is requested, for example (see Fig A-26) from Leg 3 (right side of diamond
interchange northbound) to Leg 4 (left side of diamond interchange southbound), it is created

automatically as follows. The number of inbound lanes on Leg 3is increased by 1. All the properties of
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the inbound lanes are transferred to the next higher-numbered lane. The properties of the previously
high-numbered lane (right-hand lane) are transferred to the newly-added lane and so-on until the

properties of the previous Lane 1 (median lane) are transferred to Lane 2. Lane 1 s then available to be

used as the entrance to the free u-turn lane. lts length and width are assigned from the values in data

Fields 1 and 3. ltis located geometrically to the left of the lane that was previously Lane 1. It is assigned a
turn code of "U" to indicate that it is for u-turns only. A similar process is applied to Leg 4 to add the exit
segment of the free u-turn lane. Next, a pseudo leg is created. This new leg has only one lane, with lane
width as specified in Field 1 and is located parallel to the internal lanes of the diamond interchange. Field 2
specifies the distance between this lane and the right-hand edge of the intemalk lanes that are inbound to
the right intersection. Finally, this new leg is connected to the entrance and exit lanes by circular
segments. The radii of the left edge of these circular segments (curb returns) are specified in Fields 4 and
6, respectively, and their width is taken from Field 1.

To remove an existing free u-turn lane, simply change the value in Field 1 to 0 (zero) and the
above process will automatically be reversed. Free u-turn lane data cannot be added to a file-that was
created by a previous version of GDVDATA. When revising such a file, an informative message will be

issued in place of the free u-turn data prompts.

Free U-Turn Processing in SIMDATA

The Simulation Data Processor SIMDATA is aware of the free u-turn data in the GDVDATA
reference data file and will make adjustments, as needed, in lane-control data, signal-sequence data and
detector data. This is illustrated in Figs A-27, A-28 and A-29. In each figure, the SIMDATA data shown in
part (a) resulted from the use of a reference file that had no free u-turn lanes. The reference file was then

revised to add a free u-turn lane from Leg3toLleg4. The adjustments made by SIMDATA are shown in
Part (b) of each figure.

LEG: /-IR\ /-2-\ /-3-\ /-5-\ /-6-\ /-IL\
LANE: 1 2 1 2 1 2 1 2 1 2 1 2
DATA: SI SI SI RT SI FT SI BT SI RT SI SI
FLD: N1 N2 \3 \4 \5 Y6 \7 \8 \9 10 11 12

(a) - wWithout free wu-turns

LEG: /-IR\ /-2-\ /---3--\ /-5-\ /-6-\ /-1IL\
LANE: 1 2 1 2 1 2 3 1 2 1 2 1 2
DATA: SI SI SI RT YI SI KT SI RT SI RT SI sI

FLD: N1 N2 \3 N4 \5 \6 \7 \8 \9 10 11 12 13

(b) - With free u-turn from Leg 3 to Leg 4

Figure A-27  Lane control data.
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Figure A-29(a) shows the free u-turn entrance lane (Lane 1) added to Leg 3‘with the default lane
control "YI" (yield sign control). It is important to note that the lane control for a free u-turn will be applied at
the exit end of the free u-turn internal lane (pseudo leg). Only "YI" or "ST" (stop sign control) are
appropriate for a free u-turn lane. ‘

The addition of the free u-turn lane (the column of data in Field 5) is also seen in Fig A-28. The

data "UN" (unsignalized) is appropriate for a sign-controlled lane.

LEG: /-IR\ /-2-\ /-3-\ /-5-\ /-6-\ /-IL\
LANE: 1 2 1 2 1 2 1 2 i 2 1 2
MC: LS 8 S SR LS SR S SR LS SR LS §

LC: SI SI SI RT SI RT SI RT SI RT SI SI

P(1): c C LC C
(2) c cC Lc cC
(3): LC C c C
(4): LC C c C

————————————— OVERLAPS —--woeoo o --
(&)
(B)
(C)
(D) :
FLD: N1 \2 \3 \4 \5 \6 \7 \8 \9 10 11 12
(a) - Without free u-turns

LEG: /-IR\ /=2-\ /---3--\ /-5-\ /-6-\ /-IL\
LANE: 1 2 1 2 1 2 3 1 2 1 2 1 2
MC: LS S S SR U LS SRS SR LS SR LS S

LC: 8I 8T SI RT YI SI RT SI RT SI RT ST SI

F(1): UN C C LC C
(2): C C UN LC C
(3): LC © UN c c
(4): LC C un c c

——————————— -~ OVERLAPS ---ccmcmmeme
(&) : UN
(B) : [
(C) : UN
(D) : UN
FLD: \1 N2 \3 N4 \5 \6 \7 \8 \9 10 11 12 13

(b) - With free u-turn from Leg 3 to Leg 4

Figure A-28  Signal sequence data.

Detector data are also revised to conform to the new geometry. The data in Field 2 indicates the

first lane to be covered by a detector. Detector number 1 is located on Leg 3, and it can be seen by
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comparing Fig A-29(a) with A-29(b) that the data in Field 2 has been revised to exclude the new free u-turn
entrance lane but to still cover the other two lanes.

When entering detector lane coverage data, the user should always consider the absence or
presence of free u-turn lanes in the reference data file that is being used at that time. It is inappropriate to
place a detector to cover Lane 1 if that lane is indeed a free u-turn lane. SIMDATA will not specifically

prohibit this. However, if at a later time the reference file were revised to remove the free u-turn lane that is

covered by a detector, the results will be invalid detector data.

LANE: 1 21212121212
D(1l): 3 1 2 0 60 PR X X
(2): 21 2 0 60 PR X X
(3): &1 2 0 €0 PR X X
(4)y: 51 2 0 60 FR XX
FLD: \1 2 3 \.4./ \5/ \& .-
(a) - Without free u-turns
LEG: /IR /2\ /-3-\ /S\ /6\ /IL
LANE: 1 212123121212
D(1): 3 2 2 0 60 PR X X
(2): 21 2 0 60 FR X X
(3): 612 0 60 PR X X
(4): 51 2 0 €0 FR X X
FLD: \1 2 3 \.4./ \5/ \¢
(b) - With free u-turn from Leg 3 to Leg 4

Figure A-29 Detector data.




APPENDIX A.1
FILES IN THE PERMANENT LIBRARY

Table of Contents

File ID ription Page
3x2 Standard 3 x 2 A.1-8
3x3 Standard 3 x 3 A1-6
4x2 Standard 4 x 2 A1-9
4x3 Standard 4 x 3 A1-12
4x4 Standard 4 x 4 A.1-15
5x4 Standard 5 x 4 A.1-18
5x5 Standard 5x 5 A.1-21
6x4 Standard 6 x 4 A.1-24
6x5 Standard 6 x 5 A.1-27
6x6 ‘ Standard 6 x 6 A.1-30
7x4 Standard 7 x 4 A.1-33
7x5 Standard 7 x 5 A.1-36
7%x6 Standard 7 x 6 A.1-39
7x7 Standard 7 x 7 A.1-42
4T2 Standard 4 T 2 A.1-45
4T3 Standard 4 T 3 A.1-48
4T4 Standard 4 T 4 A.1-51
EX1 Example 1* A.1-54
EX2 Example 2** A.1-58
EX3 Example 3*** A.1-65

" Six-Points Intersection (6 legs with 4 lanes each)
" 35th and Jefferson, Austin, Texas
*** Skewed Diamond Interchange

A.1-1



LEG 4 LENGTHCECODD LEG 1 ( ) LEG 1 LENGTH "&CO
LANE 1 .\ | | @‘@ Centerline LANZ 1 2
MVMT  LSR I i * | Offset MYMT L SR
Leng\‘h of | | *
Inbound Lanes | " | Leg Angle .
| 12] 12%12 | Turning Movement
. 1 A Codes
Intersection ID | 2 | 1 % 3 |
_______________________________ _20‘- L T TR L W Y , ZC_-----—’—_------_-'-------——-—_-
12\\5\\C§}D | 21 12
LG 4 RS ER SRR B R R R TR T syt Or=~emmmm - Kk hkhkdkhkkdkhhokhkhAhkokhkhhkk kk kA LEG 2
(270,0) 12 ‘l ] 2 12 (90,0)
-------------------------------- . [llll'I.2C-_-—--_—---—----—----—-—--------
* 1 2l

4 j 3
Curb / |

Return Radiu

LEG 2 LENGTH §00
LANE 1 2
MYMT L SR

*

| Lane Numbers

12%12 |12
A CIENIDIg
| * | | Lane Widths
| * | I
I * | I LEG 2 LEZNGTH &GO
] * I | LANE 1
LEG 3 (180.,0) MVMT  LSR

Key for Sketches

c L'V
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EXAMPLE 1 5 ARTERIAL LANES 3 FRONTABE ROAD LANES
INTERNAL LEFT TURN LANES

m

Ll

il
Mol

Jii

Yo

il
SCALE FACTOR IS 350.0 FEET PER INCH

G ¢ f LEG &€ (J) = * L:G 1 () |
LANE T 23 ] || I B
MyHT LS 5 SR | | x IL * | I | LEG
| | | * LANE 1 2 3 * | | | Lan: 1
| 1} 2] 3« HVYMT L S SR x 1 ] 2] 3 | mveT 5
____________ PR EEEE LT L c 20mmmm—m—
5 | | 23
____________ ' . -
4 |:2 It S Hr4
------------ ' I s ———————
LEG L #krkdm—r—— e mmeeae 1:7 4 | 21
------- m————- L=dkkbxmmuwkh EX] hhkhkkhkkknkx=R mm——————
(7o) 1 | ¢ Trfrmmmr e hvktiw
------------ : | | se—m—=-
2: ] | 4
------------- : l ) -
3: | { S
------------ 2L é Crvenvenarenil==mmm=
LG 5 11 2] 3« =1 12| ¥ R
LANZ 1 2 3 | | ] * * | | | Les
4VMT § S SR | [ * x | | | LANZ 1
| L3236 4(130)% » LES 3(1:5)] MYMT LS
TEXNAS T2AFFIC SIMULBTIOLN FACKEG:
GEQMETRY INPUT CATA
IYAMPLE 1 5 ARTEZRIAL LANES I FRGNTAGE ROAD LANES INTERYMAL LEFT TURN

TE INTERSECTION EEING MCDELED IS A DIAMCND INTZRSECTION.

TCTAL (STARTUP+SIMULATION) TIME IN MINUTES ==m=m 5
MINIMUM HEAOWAY IN SECONDS ====--=----ommmeeoeoo 1.9
NUMEER OF VEMICLE CLASSES -- 12
L HUMSER OF DRIVER CLASSES mmm=mm—-ecoooom oo :
~PLRCENT OF LEFT TURNING VEHICLES
TG ENTER IN MEDIAN LANE =====emeoooom oo B
PLRCENT GF RIGHT TURNING VERICLES
TO ENTER IN CUR3 LANE =rm==m==momomommcmc o £C
CURS RETURN RADIZI:.
CuR3 RETURN RADIUS NUMZER =-=-- 1 2 3 4 5
CURo RETURN KAGIUS ======-=--- 20 20 20 25 2

~ o
©

Lens

PS-Lb'Y



TEXAS TRAFFIC SIHULRTION
GECMETRY INPUT LCATA

ExAMPLE 1 S ARTERIAL LANES 3 FRONTAGE RORD LANES

LEFT TURN LANES

INTERNAL LANES GECMEZITRY DATA:

DISTANCE SSTwésh INTERSECTION CENTER R AND CENTER L ===

NUM3ER OF LANES INBOUND TO CENTER R ===~---=< ---
NUM3ZR OF LANES INBOUND TO CENTZR L ===
szl LIMIT ON LANES INBCUND TO CEHTER R (MPR) -
SPEED LIMIT ON LANES INBOUND TO CENTER L (HPH)
MEGIAN WIDTH ===== e ———— P e T

LANE DATA FOR LANES IN3QUNU TO CENTIR R:
(CONVERTZD APPROACH &)

LANE NUMBER =====~=s=-===-= mmmmmmem o 1

(INBCUND LANE NUMBER) -- -- 1

WIDTH OF LANE =======m=-==- ————— -- 12
MOYEMENT CODE AT END NEAR CENTER R: -- L
MOVEMENT CODE AT END NEAR CENTER L == -- LS
LENGTH OF USABLE LANE FROM CENTER R ==-==--- o
LENGTH OF USABLE LANE FROM CENTER L =—====== 0
‘OFFSET OF Lh. TERM. NTAR CENTER R === 0
OFFSET OF LN, TERM., NEAR CENTER L =======-<- [y

LANE DATA FOR LANES INBOUND TO CENTER L:
(CGNVERTEZD APPROACH 5)

LANE NUMBER ==============e--o-ooo—cooooo-o 4
(OUTZOUND LANE NUMBER) -= 1
WIDTH OF LANE ===m—========—=-oooo—eooo—ooe 12
MOVEMENT CODE AT END MEAR CENTER R -- -- LS
MOVEMENT CODE AT END HEAR CENTER L =====-=-- L
LENGTH OF USA3LE LANE FROM CENTER R == - a
LENGTH OF USASLE LANE FROM CENTER L ======- 0
OFFSET OF LN. TERM. NEAR CENTER R ==~ - 0
OFFSET OF LN. TERM. NEAR CENTER L —=z=-=--- 0
KEDIAN

PACKRAGEZ

INTERNAL

- NN

oo wVvwvNn

— N

(e« NoRoRVRVN )

39

(o)
SO

[a)
c

- o x -~
(LU i v I B R VL R VAR V)

QOO V KN

CUR

TEXAS TRAFFIC SIMULATION
GEOMETRY INPUT-DATA

SXAMPLE-1 5 ARTERIAL LANES 3 FRON&AGE ROAD LANES
LEFT TURN LANES

L35 1 SEOMETRY DATA:

LEG ANGLE ===========wmmmeoooomemoo e 0
LENGTH CF IMBOUND LANZS =-- - 600
LENGTH OF OUTBOUND LANES == - 250
HUM3ER OF INBOUND LANES == - 0
NUM3ER GF OUTBOUND LANES =—=====-==== - 3
SPEED LIMIT ON INSOUND LANES (HPH) - 30

SPEEC LIMIT ON OUTBGUND LANES (MPH) === 30
LEG CENTERLINE QFFScT ==z===-====---
MEDIAN WIDTH me—mo=memeomoodoo oo on "9

THERE ARE NO IN3QUND LANZS FOR LEG:1T

LANE CATA FOR OQUTEDUND LEG 1:
(CONVERTED A4PPROACH §)

LANE NUMBER ==m== === o o o e e
(OUTBCUND.LANE NUMBER) -
WIOTH CF LANE ===========-
MOVEMENT CODE =========m=—==- mmemm—— e
LENGTH GF USABLE LANE FROM LANE TERMINAL ==
LENGTH OF USABLE LANE FROM OUTZR END =-====
OFFSET OF LANE TERMINAL =—===-=====---f--—oe

HEDIAN

occ

PACKAGE

INTERNAL

-

[=N=RNV I N}

SS-L'Y



TEXAS TRAFFIC SIMULATION
GEOMETRY INPUT DATA

EXAMPLE 1 5 ARTERIAL LANES 3 FRONTAGE ROAD LANES

LEFT TURN LANES

LEG 2 GEOMZTRY DATA:

LEG ANGLE =mm=mmommm oo 90
LENGTH OF INBOUND. LANES --
LENGTH OF QUT3QUND LANES -
NUMBER CF INZOUND LANES ==---—=-====--=n 3

NUM2SR OF OUT3QUND LANES ======== —————— 2
SPEEC LIMIT CN INBOUND LANES (MPH) ===~ 30 .

SPEEC LIMIT ON CUTBOUND LANES (MPH) ==~ 3C
LEG CENTERLINE GFFSET ==
H:'.DIAN VIDTH o - 12

LANE DATA FOR INBOUND LEG 2:
(CONYERTED APPROACH 2)

LANE NUM3ER ==========- e E L L
(INBCUND LANE NUMBER)
WIDTH OF LANE —--==c-==m-—emmeoeoee ~————- -—-
MOVEMENT CONE === o e e
LENGTH CF USA3LE LANE FROM LANE TERMINAL --
LENGTH OF USABLE LANE FROM OUTER END ------
OFFSET OF LANE TERMINAL =====weommooconoann
PERCENT OF INBOUND TRAFFIC

TO ENTER IN THIS LANE: ===me=s—e——cecamooe

MEDIAN

LANE DATA FOR OUTECUND L2G 2:
(CONVERTED APPROACH 10)

LANE NUMBER ===d——mmom oo mmmcmmemm oot
(OUTEOUND LANE NUMBER) ==
WIDTH OF LANE ========--
HOVEMENT CODE =============o—omomo—omo oo
LEINGTH GF USABLE LANE FROM LANE TERMINAL --
LENGTH OF USABLE LANE FROM OUTER END ====-=-=
OFFSET OF LANE TERMINAL =======-= -

PACKEGE
INTERNAL
2 3
2 3
12 12
S SR
0 0
¢ 0
C [
35 32
CURS
5
2
12
SR
0
0
0
CURS

TEXAS TRAFFIC SIMULATION FACKAGE
ORIYER-VEHICLE INPUT DATA

SXAMPLE 1 5 ARTERIAL LANES 3 FRONTAGE ROAD LANES INTERNAL LEFT

TURN LANES
INBOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTICN DATA FOR LEG 2:

VAM: FOR INBCUNC TRAFFIC HEADwAY FREQUENCY DISTRIBUTION === SNEGEXP
TOTAL HOCURLY VOLUHE ON LEG, VPH = (3+1)]
PARAMETZR FCOR DISTRIBUTION —-===~- - 2.00

MEAN,85 PERCENTILE SPEZD OF ENTERING VEHICLES, MPH === 25,0, 31.0
TRAFFIC MIX DATA TO FGLLCH ? -
SZED FOR RANDOM NUMBERS —==m==-=-n R L L L L e TP E e 13747

QUTE2CUND TRAFFIC DESTIMATION DATA FOR LEG 2:

LEG NUMBER ===== == oemeee 12 3 4 5 ¢
PERCENT OF LEG 2 IN3OUND »
VEHICLES WITH DESTINATION Ot LEG === 33 C 0 33 24 C

95-1'V



TEXAS TFAFFIC SIMULATICN PkIAAGE
GEOMETRY INPUT CATA

S AMPLE 1 S5 ARTERIAL LANES 3 FRONTAGE RUAD LANES INTERNAL
LEFT TURN LANES

LEG 3 GEOMETRY DATA:

LEG ANGLE =====rm==—==c-== - 130
LENGTH OF INBOUND LANES == - §00
LENSTH OF QUTBOUND LANES - - 250
NUM3ZR OF IN3OQUND LANES ====-- - 3
NUMBER OF OUTSOUND LANES ======-=== - 0

SPEED LIMIT ON INBOUND LANES (MPH) - 30

SPESD LIMIT OM-OUTS50UND LANES (MPH) - 30

LEG CENTERLINE OFFSET ==== - 0

MEDIAN WIDTH ====-= mmmmmemsesm—ccsm————— 0

LANE DATA FQOR INSOUND.LEG 3:
(CONVERTED APPROACH 3)

LAHE NUMBER w===—==w==eme=== it it 1 2 3
(INZOUND LANE NUMSER) 1 3 3
WIDTH OF LANE m====--=-g-=--==—--=o==- 12 12 12
MOVEMENT (OQDZ =w===m=——--wecocono~= e LS s SR
LENGTH OF USABLE LANE FROM LANE TESRMINAL =~ 0 0 9
LENGTH OF USABLE LANE FROM OUTER cND =~===<-- 0 G 0
CFFSET OF LANE TERKINAL =-=m=-===-==-= 0 0 0
PERCENT OF INBOUND TRAFFIC )

TO ENTER IN THIS LANE =--==-=-=-=--c=----- 32 15 32

MEOLAN CURB

THERE AKE NO OUT3DUND LANES FOR LEG 3

TEXAS TRAFFIC SIMULATION PACKAGE
DRIVIR-VEHICLE INPUT DAT2

IXANPLE 1 5 ARTZRIAL LANES 3 FRONTAGE RGAD LANES IRTERNAL LEFT TURH

LANES
INSOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTICN DATA FOR LEG 2:

NAME FOR IN3CUND TRAFFIC HEADWAY FREQUENCY DISTRISUTIGN === SNEGEXP

TOTAL HCURLY VOLUME ON LEG, VPH -- 50

PARAMETER FOR DISTRIBUTION —-=-=-----ososom—osssosmsoooees- 2.00

MEAN,BS PERCENTILE SPEED OF ENTERING VEHICLES, MPH ~-- 29.G, 31.0

TRAFFIC MIX CATA TO FOLLOW ? : NO
A

ZZD FOR RANDOM NUMBERS —m—-=m--rmm—-——mee—om—emooooooo—oe

CUTBOUNG TRAFFIC DESTINATION DATA FOR LEG 3:

LEG NUMBER ==m==m=m=——m———ooomoomoo - 123 4 5 6
PIRCENT OF LEG 3 INBCUND
VEWICLES WITH CISTINATION .ON LEG --= 25 25 C 25 25 @

TEXAS TRAFFIC SIMULATION
GEQMETRY INPUT CATA

EXAMPLE 1 5 ARTIRIAL LANES 3 F2ONTAGE ROAD LANES
LEFT TURN LANES

LEG 4 GECMETRY DATA:

LEG ANGLE =-m-=rm--rr-—srccen e m e ne—— -- 18C
LENGTH OF INBCUND LANES =~=-=-T-=====-- 80cC
LENGTH OF OUTSOUND LANES === - 250
NUMBEZR CF INSQUND LANES ~-== - ¢]
NUMBER OF JUTBOUND LANES ~===r-=wmcos - 3
SPZEC LIMIT ON INBCUND LANES (MPH) ==~~~ 30
SPEEC LIMIT ON CUTBOUND LANES (HPH) - 3C
LEG CENTERLINE OFFSET memmmesmo—coa- - 0
HEDIAN WIDTH ======- i i mm—————— 0

THERE ARZ NC INBCUNO LANES FGR LEG 4

LANE CATA FOK OUTEOUND LEG 4:
(CCNVERTED APPROLCH 14)

LANE NUHBER ==========n- 1
(OUTSOUND LANZ MUM3ER) 1
WIOTH OF LANE ========- 12
MOVEMENT COPE ===m=mmm—mmmmmeo e ma e LS
LENGTH OF USABLE LANZ FROM LANE TERMINAL == 0
LENGTH OF USABLE LANE FROM OUTER END =~=-=== 0
OFFSET CF LANE TERMINAL =me—=m==m=-———e———— 0
MEDIAN

FACKASE

INTERNAL

-

oOoCwvmnNn

R R

[N SW =N oI NN}

CUR

LS-L'Y



TEXAS TRAFFIC SIMULATIUN PACKAGE

TEXAS TRAFFIC SIHULATION PACKAGE
DRIVER-YEHICLE INPUT DATA

GEQMETRY INPUT DATA
\
IXAMPLE 1 5 ARTERIAL LANES 3 FRONTAGE ROAD LANES INTERNAL LEFT 'TUFN
LANES
INBOUND TRAFFIC HEADWAY FREQUENCY DISTRI3UTION DATA FOR LES 5:

SXAMPLE 1. 5 ARTERIAL LANES 3 FRONTAGE ROADILAHES INTERNAL
LEFT TUARN LANES

85-1'V

LEG 5 GEOMETRY DATA:
NAME FOR INBGUMD TRAFFIC HEADWAY FREQUENCY DISTRIBUTION === SNEGEXP
LEG ANGLE ======== et et 270 TOTAL HOURLY VCLUME ON LEG, VPH ===- - 603
LENGTH OF INBOUND LANES == - 800 PARAMETER FOR DISTRIBUTION ~===m=mmscmme s e 2.50
LENGTH OF OUTBOUND LANES - - 250 MZAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH 29.0, 31.0
NUMBER OF  INBOUND LANES ---- - 3 TRAFFIC MIX DATA TO FOLLOW ? NO
NUMBER OF QUTBOUND LANES ======-= —————— 2 SEED FOR RANDOM NUMBERS ====cwmemmemr e e e e e e e e 50123
SPESD LIKIT ON INBOUND LANES (MPH) ==-= 30
SPEES LIMIT ON OUTBOUND LANES (HPH) -=-- 20
LEG CENTERLINE CFFSET mwmmmmm—m—mmao——e -6
MEDIAN WIDTH ==-=c---me=—m—n B et 12 OUTLCUND TRAFFIC DESTINATION DATA FOR LEG S:
LEG NUMBER ‘======m=mememeec—ae——— ———- 1 2 '3 4 S 6
LANE DATA!FOR IN3OUND LEG S: PERCENT OF LEG 5 INBQUND
(CONYERTED APPROACH 7) VEHICLES WITH.DESTINATION ON LEG =-- 33 34 0 33 0 @
LANE NUMBER ==--m-mommmecsem e b 2 3
(INBCUND LANE NUM3ER) 1 2 3
WIDTH OF LANE =====-= 12 12 12 TEZAAS TRAFFIC SIHULATION PACKAGE
MOVEMENT C0JZ =======—--=-o-oos—smseoesessss S S SR SEOMETRY INFUT CATA
LENGTH: OF USABLE LANE FROM LANE TERMINAL -- 0 ] 0
LENGTH OF USASLE LANE FROM OUTER END 0 0 ] SXAMPLE 1 5 ARTERIAL LANES 3 FRONTAGE ROAD LANES INTEZRNAL
OFFSET OF LANE TERMINAL ===w==== —————— 0 0 0 -
PERCENT OF INSOUND TRAFFIC LEFT TURK LANES
TO ENTER IN THIS LANE ====-=-=== —————————— 32 35 33
HEDIAN Cure LEG & GEOMETRY DATA:
LEG ANGLE ==m=m==m===——== R - [l
LANE DATA FOR OUTBOUND LEG S: LENGTH OF INSOUND LAMES =~ - 800
(CONVERTEC APPROACH 15) LENGTH OF OUTBOUND LAMES - 250
NUMZER OF.INBOUND LANES ===~ - 3
LANE NUHMIER ===-===moc-ose-ssesssosseeqmsso--- 4 5 NUMBEZR OF OUT30QUND LANES =~=======- - 0
(OUT50UND LANE NUM3ER) 1 2 SPEED LIMIT ON INBOUND LANES (MPH) =-=--- 30
WIDTH OF LANS === 12 12 SPEED LIMIT ON OUTBOUND Lai (HPH) --=- 3G
MOVEMENT CQ0Z =-==-==--mo=-oes=—=-sso-osoesoo- s SR L6 CENTERLINE QFFSET =rmemmm=m=e=eo—e—- c
LENGTH OF USABLE LANE FROM LANE TERMINAL --— 0 0 MECIAN WIOQTH ===rm=rm==—csmeseeen e ne 0
LENGTH OF USABLE LANE FROM OUTER END ===-=~ ¢ 0
OFFSET OF LANE TERMINAL ==s--==mw==-==- R 0 o
MEDIAN CURS LANE DATA FOR IN3OUND LEG o:
(CONVERTED APPROACH 8)
LANE NUMBER ==-=swmemmme—m——cmeeo—oommoe -—— 1 2 3
(INBOUND LANE MNUMBER) 1 2 3
WIOTH OF LANE =-=======-- 12 12 12
MOQVEMENT CODE =======m-mem-wmem-—o———o——o=- Ls S SR
LENGTH OF USARLE LANE FROM LANE TERMINAL -- 0 0 c
LENGTH OF USA3LE LANE FRCM OUTER END —--==-- 0 0 c
OFFSET OF LANE TERMINAL ==m==-===-=—------- 0 0 0
PERCENT OF INBOUND TRASFIC
TO ENTER IN THIS |LANE ========-=-==-=----- 32 35 35
MEDIAN CURB

THERE ARE NO OUTBOUND LANES FOR LEG 6




TEXAS TRAFFIC SIMULATION PACKAGE
ORIVER-VEHICLE INPUT DATA

EXAMPLE 1 5 ARTERIAL LANES 3 FRONTAGE ROAD:LANES INTERNAL LEFT TURN LANES

INBQUKD TRAFFIC HEADWAY FREQUENCY DISTRIBUTION DATA FOR LEG.€:

NAME FOR INGSOUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION --- SKEGEXP
TOTAL HCURLY YOLUME GN LEG, VPH ======—==-==--= el 620
PAKAHETER FOR.DISTRIBUTION =-=====-w===c==—-=c- memm—————e- -—- 2.00
MEAN, &S PERCENTILE SPEZD OF ENTERING VEWICLES, MPd === 29.0 31.0
TRAFFIC MIX DATA TQ FOLLOW 7 =======-===s==msem=smo-ooo==-- %0
SEZD FCR RANGOM NUMBERS =-=--==-=-=====c===—=-- memmmm— e 33145

QUTSOUND TRAFFIC DESTINATION DATA FOR LEG 62

LEG NUM3ER =mm===-=--==== e e 12 3 45 6
PEXKCENT OF LEG 6 IN3OUND
VEMICLES WITH DESTINATION ON LEG --- 25 25 0 25 25 0

65-1'V



EXAMPLE 2

6 LANES OM ARTERIAL

3 LANES ON FRONTABE ROADS

\
e

) —
===
r

L

"

JJJJM
) .’..’-.F

Aﬁ
=
i

SCALE FACTOR IS 350.0 FEET PER INCH

Al

| LEG & (D) = * Le5 1 ()
| LG 6 () » 2 L6 T (L)
| | | * * ] | | \
| | | * it * | ] | LG
| { | * LAME 1 2 3 * | | | LaNe 1 2 3
] 11 2 ] 3 % HYMT LS § SR * 1 1 2] 3| MVYMT S 5 SR
------------ R A aaaae L L L R L T P e Ty 11 2
é [:3 6 |
------------ | ittt bttt |
5 1:2 IL 5 ]
------------- R e e el |
4 :1 : 4 | 01
LES 5 mvthrpommmrmc e Ludxkxsakhd FX2 ANARAANkAAARA =R o wantxt | EG 2
Q7re) : 4 11 o (901
- . - - - -------:l ------------
15 IR 2:] 5
| mmmmmmmmmmeme e memmes=e:] mememecmeea-
: I 6 3z &
------------ d R et il -4 -1 S
LES 5 1] 2] 3« 1R « 1 2] 3|
Lenz 12 3 | ] | * LANE 1 2 3 | { | LES
MVMT § 3 SR | | | « HYHT LS 5 § | | | LAaNz 1 2 3
| LEG 4¢120)+  LEG 3(152)] MYHT LS S SR
= TEXAS TRAFFIC SIMULATION PACKAGE
GEOMETRY INPUT DATA
EXAMPLE 2 6§ LANES CON ARTERIAL. 3 LANES ON FRONTAGE ROADS
THE INTERSECTION BEING MODELED IS A DIAMOND INTERSECTIONM.
"TCGTAL (STARTUP+STMULATION) TIME IN KINUTES =---=- 20
MINIMUM HEADWAY IN SECONDS —==v-m=----ce—somcmcoo 1.0
NUMEER OF YEHICLE CLASSES 12
NUMBER OF GRIVER CLA3SSES 3
PERCENT OF LEFT TURNING VEHICLES
TO ENTER IN MEDIAN LANE =====e=== mmmmem——— -—- 8C
PERCENT OF RIGHT TURNING VEHICLES
TO ENTER IN CURB LANE —=-—demmwacea—- —————— -—=- 80
CURS RETURN RADTL:
CUR3 RETURN RADIUS NUMBER ~==-= 1 2 3 4 5 5
20 20 20 2C 20 20

CURB RETURN RAQIUS ===m===-==-==

09-1v



TEXAS TRAFFIC SIMULATION PACKAGE
GEQMETRY INPUT CATA

IXAMPLE 2 6 LANES ON ARTERIAL 3 LANES ON.FRONTAGE PROADS

INTERNAL LANES GEOMETRY DATA:

DISTANCE 3ETWEEN INTERSECTION CENTER R AND CENTER L --- 300
NUMBER OF LANES INSOUND TO CENTER R ====wmmc--oocooooo- ;3
NUM3ER OF LAKES INBOUND TQ CENTER L ======-= mmmmm—————— 3
SPEEC LIMIT ON LANES INBOUND TO CENTER R (MPH) —--====- 30
SPEED LIMIT OGN LANES INBOUND TO CENTER L (HPH) =======-= 30
MEDIAN WIDTH == e e e e e e e e i)

LANE DATA FOR LANES IN3OUND TG CENTER R:
(CONVERTED APPROACH 4) .

LANE HUMBER =====-~ i bbbttt bt 1 2 3
(INBGUND LANE NUMBER) 1 2 3
WIGCTH OF LANE ~=~=====-w-=c== 12 12 12
MOYEMENT CODE AT END NEAR CENTZR R ==cd====- LS N N
MOYEMENT CODE AT END NEAR CENTER L ==-===-- LS S S
LENGTH OF USASLE LANE.FROM CENTER R ====--- 0 0 C
LINGTH OF USABLE LANE FROM CENTER L - 0 0 0
OFFSET OF UN. TERM. NEAR CENTER R ~-=~- ¢} 0 0
OFFSST UF LN. TERM. NEAR CENTER L =======-= 0 0 0
HEDIAN CURS
LANE DATA FOR LANES INBOUND .TO CENTER L:
(CONVERTED APPROACH.5)
LANE NUMBCR =~==m=—=== 4 S é
(OUT20UND LANE NUMBER) 1 2 3
WIOTH OF LANE =======<sn=o-- e e s ———— 12 12 12
MOVEMENT CODE.AT END NEAR CENTER R ~- LS S S
MOVEMENT CQOE AT ENO NEAR CENTER L - LS S N
LENGTH OF USABLE LANE FROM.CENTER R{_ - a 0 0
LENGTH OF USABLE LANE FROM CENTER.L "=<===== 0 0 [
OFFSCET OF LMN. TERM. NEAR CENTER R m=======- 1} 0 "]
OFFSET OF LN. TERM., NEAR CENTER L ==w==-=-- 0 0 0
MEDIAN CURS

TEXAS IRAFFIL SIMULATIOM PACKAGE

GEQMETRY INPUT CATA

EXAMPLE ¢ 6 LANES ON ARTERIAL

LEG 1 GECMZITRY DATA:

LEG ANSGLE ~====mosocsccwnaen e ———— 0
LENSTH OF IMGOUND LANES ==m=~-s—e—rmemea= 800
LENGTH OF OUTSOUND LANES =---- e m——— 250
NUMBER OF INBOUND LANES ===~---mocceoao -0
KUM3ZR OF OUTSOQUND LANES -==-==-=c-re=-- 3
SPEZD LIMIT CN INSOUND LANES (MPH) =---- 30
SPEEL LIMIT ON CUTBS0OUND LANES (MPH) =~- 30
LEG CENTERLINE OFFSET =f=reo-ree--= ———— 0
MEDIAN WIDTH ==wes--memeeccncennao— ————— 0

THERE ARE NO INBOUND LANES FOR LEG 1

LANE DATA FOR OUTBOUND LES 1:

(CONVERTED APPROACH 9)
LAME NUMSER m==rmemresccec e o 1
(CUTSOUND LANE NUMBER) = 1
WIDTH OF LANE ==w=w=s==e- 12
MOVIMENT CODE =--rmm-omcrosooonancwn Smm————- LS
LENGTH CF USABLE LANE FROM LANE TERMINAL —-- 0
LENGTH CF.USA3LE LANE FROMIOUTER END ==-=—== 0
QFF3ET CF LANE TERMINAL =-m---=wm=re=- baindiat 0

MEDIAN

=

ccowvn

3 LANES ON FRONTAGE ROADS

CUR3

19-1'v



TEXAS TRAFFIC SIMULATICAN FACNauE TZXA3 TRAFFIC SIMULATICN PACKAGSE

GEZOMETRY INPUT CATA DRIVER-VEHICLE INPUT DATA \
EXAMPLE 2 ¢ LANES ON ARTERIAL 3 LANES ON FRONTAGE RCADS EXAHFLE 2 6 LANES ON ARTERIAL 3 LANES ON FRONTAGZ ROADS
IN50UND TRAFFIC HZADWAY FRECUEHCY DISTRIBUTION DATA FOR LEG 2:
LEG 2 GEOMETRY DATA:

NAME FOGR INBOQUND TRAFFIC HSAOWAY FRECUENCY DISTRIBUTION =--- SKhIGEXP
LEG ANGLE =-===c-cmccmecccmc e mcc e 90 TCTAL HOURLY VUOLUME ON LEG, VPH = 600
LENGTH OF INBOUND LANES ===w=c=wm== - EOC PAKANETZR FOR DISTRIBUTION w=memmeocemeccmccmcccm———— 2.00
LENGTH OF OUTBOUND LANES =<t e-e—cccaca- 2s5C MEAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH aqr 21.C
NUMBER OF .IN3OUND LANES ==m====sewace-- 3 TRAFFIC MIX DATA TC FOLLOW 7 ~—===—o - NO
NUMBER OF OUTSOUND LANES =======-e=e--- 3 SZED FOR RANDOM NUMBERS ==-======-----ooso-—o- c—m——— ———————— 13747

SPEEL LIMIT ON IN3OUND LANES (MPRH}
SPEEC LIMIT ON OUTBOUND LANES (MPH) === 30

LEG CENTERLINE OFFSET =- .
MECIAN WIDTH - 0 CUTBOUND TRAFFIC DESTINATION DATA SQGR LEG 2:
LEG NUMBER -==m-m——mememcccaanaa ————— 1 2 3 4 5 6
LANE GATA FOR IN3OUND LEG 2: PZRCENT OF LEG 2 INBOUND .
(CONVERTED AFPROACH 2) VEHICLES WITH DESTINATION ON LEG -~-- 33 c 0 33 34 ¢
LANE NUMBER ==mmmem oo e e e e cmem e 1 2 3
(INSOUND LANE NUMBER) - 1 2 3
WIDTH OF LANE =====-= === - 12 12 12 TEXAS TRAFFIC SIMULATICH PACKALE
MOYEMENT CQOE =-=re=== e bbb Ll S S SR GECMETRY INPUT CATA
LENGTH OF USABLE.LANE FROM LANE TERMINAL =-- 0. 0 0
LENGTH OF USABLE LANE FROM OUTER END 0 0 0 IXAMPLE 2 6 LANES ON ARTERIAL 3 LANES ON FRONTAGE ROADS
OFFSET OF LANE TERMINGL ==~===—eoc—a-- 0 0 0
PERCENT OF INBOUND TRAFFIC
TO ENTER IN THIS LANE =m—m-mc-eweccomeemeeo 32 35 33
MEDIAN CURB LG 3 GEOMETRY DATA:
LEG ANGLE 180
LANE DATA FOR OUTBOUND LEG 2: LENGTH UF INBOUND LANES =—====- - §00
(CONVERTED APPROACH 1) LENGTH OF OUT30UND LANES =wmwemmumccena 250
NUMBER OF INBOUND LANES ===m==- 3
LARZ NUMBER ----- D bbb et L 4 5 6 NUM3ER OF OUTBOUND LANES ==-=mcme-meeew-: ]
(OUT20UND LANE NUMBER) =====--o---ecccmao— 1 2 3 SPEEC LIMIT ON INSGUND LANES (HPH) ==== 20
alJTH GF LANE =======-= 12 12 12 SPEED LIMIT ON OUTSOUND LANES (MPH) === 30
MOVEMENT COCE - S S SR LE5G CEZNTERLINE CFFSET 0
LENGTH OF USABLE LANE FROM LANE TERMINAL ~- 0 0 0 MEDIAN WIDTH ======== e ————— 0
LENGTH OF USABLE LANE FRCM OUTER END o 10 c
OFFSET OF LANE TERMINAL ======eewo- ———————— 0 0 0
N CURS LANE DATA FOR INBOUND LEG.3:
(CONVERTED APPROACK 3)
LANE NUMBER == ===m=-mmmcm o cee e e 1 2 3
(INBOUND LANE NUMBER) 1 2 3
WICTH OF LANE =mmmmm=-- 12 12 1
MOVEMENT CODE =-mw==-meeecmeccccanc———— ——— Ls s SR
LENGTH OF USABLE LANE FROH LANE TERMINAL -= 0 0 (]
LENGTH GF USABLE LANE FROM OUTER END - 0 0 Q
JrE CF LANE TERHINAL. =m===-se-emecao—e—— 0 0 0
PEA T OF INBOUND TRAFFIC
TO ENTER IN THIS LANE —-=m-==r-mcecmcece—— 32 35 3
MEDIAN CURE

THERE ARE NO OUTBOUND LANES FOR LEG 3

co9-L'v




TEXAS TRAFFIC SIMULATION PACKAGE TEXAS TRAFFIC SIMULATION PACKAGE
DRIVER-VEHICLE INPUT DATA GEOMETRY INPUT CATA
k]

EXAMPLE 2 6 LANES GN ARTERIAL 3 LANES ON FRCNTAGE ROACS ZXAMPLE 2 6 LANES ON ARTERIAL 3 LANES ON FRONTAGE 'ROACS

INBOUND TRAFFIC HEADWAY FREQUENCY ODISTRIBUTICN CATA FOR L3G 3:
LEG 5 GEOUMETRY DATA:
NAME FOR IN2CUND TRAFFIC HEADWAY FREQUENCY GISTRIBUTION === SNEGEXP
TOTAL HOURLY VOLUME ON LEG, VPH ==w===~ 606 LEG ANGLE ~==mceemmecmcmcccc e e 270
PARAMETER FOR CISTRIBUTION ===-==-emccmcmaccccae e e e 20 LENGTH OF INBGUND LANES ==
MEAN,85 PEZRCENTILE SPEZD OF ENTERING VEHICLES, M2H --- .. LERGTH OF OUTBOUND LANES =
TRAFFIC MI»x DATA TO FCLLCw ? N NUMBER OF IN30OUND LANES ==

SEE0 FOR RANDCHM KUMOERS mmmmmmsmsmcmeee— oo omoecoemm oo vl NUMAER OF OUT30UND LANES ==m=== ———- - 3
: SPEEG LIMIT CN INBOUND LAMES (MPH) ==--= 3¢
SPEED LIMIT CN OUTBOUND LANZS (MPH) === 30
LEG CENTERLINE 0
CUTBCGUNLS TRAFFIC CI5TiliaTION DATA FCK LEG 3: MEDIAN WIDTH ===mmee=ceeecccccccec—————— 0
LiG MUMSES ===mememee e 12 3 45 ¢
2ieCoNT CF LEG 3 INECUND LANE CATA FOR IN30UND LEG 5:
VEHICLES #ITH JESTINATICN GN LEG -=-~ 25 25 [P " (CCHVERTED APPROACKH 7)
LANE NUMBER ====--=---=-moc-—ceoeoocmooecoooe 1 2 3
(INBOUND LANE NUMBER) 1 2 3
WIDTH OF LANE =~- 12 12 12
MOVEMENT CODE ===—=- = s s SR
TEXLS TRRFFIC SIMULATIUN PACKA:: LENSTH OF USABLE LANE FROM LANE TERMINAL == o 9 o
GICHLTRY INPUT 34T3 : LENGTH OF USASLE LANE FROM GQUTER ZND o] 0 o
OFFSET OF LANE TERMINAL =—-==---=-==cc-ecoaa o 0 0
cxaMdLI 2 > LANES CN ARTSRIAL 3 LANES ON FRUKTAGZ RGAGS PERCENT GF IN20UND TRAFFIC
TO ENTER IN THIS LANE ===-=m=emecma-co-. - 22 35 33
MEDIAN CUR3
Lis 6 szimuTEY JXTA
LANE DATA FOR QUTBOUND LEG 5:
----------------------------- 134 (COMVERTED APPROACH 15)
LHAGUTIL L 30
UUTRSUNHD LAt 2519 LAKE HUMEZR =-m===-=----o=om—emommmm e o oe 4 S 6
IN3OUND LANES 0 (OUTBOUND LANE NUMBER) 1 2 3
DUTBCUNG LANES 3 WIDTH OF LANE ====--eme- 12 12 12
SPEED LIMIT ON INBOUND LANES (MPH) ==-= 3 MOVEMENT CQODf ==---mcececmececccmcncccc———— 5 S SR
SPE:5 LIMIT ON QUTBOUND LANES (MPH) === 30 LENGTH OF USABLE LANE FROM.LANE TERMIMNAL -- 0 iy o
LEG CENTERLINE OFFSET ==-====-=---c-cen 0 LENGTH OF USABLE LANE FROM QUTER ENE —====-- o G c
MEDIAN WIDTH ==-=w=-== memmssssssss m=--- 0 OFFSET OF LAKE TERMINAL ===--= —eme——mm—em——— 0 0 ¢
MECIAN CuRz
THERE ARE NO INBOUND LANES FOR LEG 4
LANE DATA FOR OUT3OUND LEG 4:
(CONVERTED APPROACH 14)
LANE NUMBER =-—=-== e DD e Bt DLt 1 2 2
(OUT3OUND LAME NUMBER) - 2 2
WICTH CF LANE ========== - 1z 12 12 ,
MOVEMENT CODE ===m=mm e e e LS S SR !
LENGTH OF USA3LE LANE FROM LANI TERMINAL =-- . 0 0 c
LENGTH OF USABLE LANE FROM OUTER EN] =~==-=- 0 0 ¢}
OFFSET OF LANE TEQMINAL ===--=-===c-c~caooo 0 0 0
MECIAN CURB

€9-1'VY



TEXAS TRAFFIC SIMULATION PACKAGE
DRIVIR-YEHICLE INPUT DATA

EXAMPLE 2 o LANES ON ARTZRIAL 3 LANES ON FRONTAGE RO2DS

INBOUND TRAFFIC HEAOWAY FRECUENCY CISTRIBUTION DATA FOR LEG 5:

NAME FOR IN3OQUND TRAFFIC HEADWAY FREQUEMCY OISTRIBUTION === SNEGE;P
--------------------------- 500

TOTAL HOURLY VOLUME ON LEG, VPH
PARAMETER FOR DISTRIBUTION m==smmomemmmmmmeccccecmaes ———— 2.00
MEAN,85 PERCENTILE SPEED OF EMTERING VEHICLES, MPH -== 27.0, 31.0
TRAFFIC MIX CATA TO FOLLOW ? ====== s oo m e NO

Se20 FOR RANDCM NUMBERS ==----------

CUTBOUND TRAFFIC UESTINATION DATA FOR LEG S:

(W)

~
w
o

LEG NUMBZR ~------= BT 12
PERCENT GF LEG 5 INBOUND i
YEHICLES WITH DESTINATION ON LEG -== 533 34 0 33 0 ¢

TEXAS TRAFFIC SIMULATIOM PACKAGE
GEOMETRY INPUT 0ATA

EXAMFLE 2 & LANES ON ARTERIAL 3 LANES ON FRONTAGE ROapS

LEG 6 GEOMETRY DATA:

LEG ANGLE ====mmomme e 0
LENGTH GF INBOUND LANES =-- 00
LENGTH OF GUT30UND LANES ===mm=-mcmcmae 250
NUMBER OF INIOUND LANES —-- 3
MUMEER OF OUT30UND LANES ===mmmemm=nea- 0
SPESC LIMIT ON INBOUND LANES C(HPH) =---  3g
SPEED LIMIT ON OUTSOUND LANES (MPH) 30
LEG CENTERLINE CFFSET ===mmmmmm—omomman 0
MEDIAN WIDTH —====-ma- mem————— 0

LANE DATA FOR INSCUND LEG o:
CCONVERTED APPROACH )

LANE NUMSER === =mmmmmmeee 1 2 3
CINBOUND LANE NUMBER) ===—--=-mecacoamo. 1 2 3
WIDTH OF LANE —==mm=e--acemman.. LD 12 12 12
MOVEMENT CO0DE ~--==ramecocamma mm———— LS s 58
LENGTH OF USABLE LANE FRCM LANE TERMINAL -- 0 0 0
LENGTH OF USAELE LANE FROM OUTER END —mmwmm - 0 0 e
OFFSET OF LANE TERMINAL =====mweaccacmmmao. 0 0 c
PERCENT OF INBOUND TRAFFIC
TO ENTER IN THIS LANE ===m-m=- B 32 35 33
MEDIAN CuRy

THERE ARE NO OUT2OUND LANES FOR LEG 6

TEXAS TRAFFIC S:HMULATIUN PACKAGE
OKRIVER=VERICLE INPUT DATA 4

EXAMPLE 2 6 LANES ON ARTERIAL 3 LANES ON FRONTAGE ROADS

INBOUNC TRAFFIC HEACWAY FREQUENCY DISTRIBUTION OATA FOR LEG 6:

NAME FOR IN3OUND TRAFFIC HEADWAY FREQUENCY DISTRIBUTION --- SNEGEXP
TOTAL HCURLY VOLUME GN LEG, YPH ==m=m=== ——————— m———————- - €30
PARAMETER FOR CISTRIBUTION ===mmoom oo

HEAN,85 PERCENTILE SPEED OF ENTERING VEHICLES, MPH ==
TRAFFIC MIX DATA TO FOLLOW ?

CGUTB0UND TRAFFIC DESTINATION DATA FOR LEG &:

(¥
rS
w
o

LEG NUMBER ===co=emooano m—m—————————— 12
PERCENT OF LEG 6 INBOUND
VEHICLES WITH DESTINATION ON LEG =-~ 25 25 ¢ 25 25 o

y9-1'v



EXAMPLE 3 = SKEWED DIAMOND ONLY 5 LEGS

| ]
I ] [ |
N I yd
[ | ]
L [ N
TEXAS TRAFFIC SIMULATION PACKAGE
GECMETRY INPUT CATA
IXAMFLE 3 SKRENED  DLIAMOND CNLY 2 LEGS
VR INTERSECTION 3EING MUDELED IS A LIAMOND INTERSECTION,
TCTAL (STARTUP+SIMULATICN) TIME IN MINUTES 28
MINIMUK PMEASWAY IN SECONCS ==mmmeecemcccccamaa 1.0
NUHEZR OF VEnICLEz CLASSES ==~==-== me————— 1
NUMEZR GF DRIVER CLASSZS —-==mm-mmeeooeoooooeoeo 3
PIRCENT CF LEFT TULRNING VEHICLES
/ TO ENTER IN MEDIAN LANE m=m==mm=eoc—oeoooo ----- £
PLRCENT OF RIGHT TURNING VEIHICLES
TS ENTER IN CURS LANE ===-=--cmcccmcccccceaaan. 5L
SCALE FACTOR IS 75.0 FEET PEA INCH CUfe RETURL RADII:
CLRE RETURN RACILS AUM3IER ==~-- 1 2 3 4 3
CURo RETURN FALIUS 1o=v=mmmmmmm 35 20 33 C =33

SO-L'V




TEXAS TRAFFIC SIPULATION PACRAGE TEXAS TRAFFIC SIMULATIGN FACKAGE
GECMETRY INFUT CATA WEGKETKY INPUT DATA
IXAMPLE 3 SKiWID DIAMUMG CNLY 5 LEuS IXAMFLE § SKEWED  DIAMOND CNLY 5 LEGS
INTERNAL LANES GECMETRY CATA: . Lzo 1 GEOMETRY DAT4:
JISTANCE SETWKEEN INTERSECTION CENTEKR R ANJ CENTER L =-~-- 200 LEG ANGLE =mmm-meme e mmmec e m e ——— 1ic
NUMdtR OF LANES INBCUND TG CENTER R ==me==--=-===-cceewes 3 LENGTH CF INBOUND LANES =-=- 500
NUMBER CF LANES INEBOUND TQ CEANTEIR | ==-m--==-c--ciccoao-o I3 LENSTH GF OUTSOUNC LANES ===mececomamaa= 25C
SPEEC LIMIT CN LANES INBCUNG TQO CENTER R (MPR) ~-- ic NUMZER OF INBOUND. LANES emmeececmcecana c
SPEEC LIMIT CN LANES INBGUND TO CENTER L (MPH) == I NUM3ZIR CF QUT3CUND LANES ==mmcemecoeceaa 5
MLDIAN RILTH momsm s o o s o s mmmm e -e SPEZZ LIMIT CN INBOUND LANES (MPH) ==--  I(
: SPEZS LIFIT CN GUT3OUND LANES (MPH) ===  3C
LANE CATA FCUR LANES INSOUNUD TC CENTEA R: LEG CENTERLINE OFFSET =w=== e c
(CCNYCERTEZD APPROACH 4) MEDILN mlOTH ===mreceemceccmccaccccmeaas c
LANE NUMZER =-===------ro——cmcmmc e crrnm o 1 2 3
CCINSCUNS LARE NUMBER) ~ewm=oscsocomco-co--o 1 2 3 THEZRE ARZ NO INGCUND LANES FCR LEG 1
4I5Tr CF LANE 12 12 12
ROYLMENT CCDE AT END NEAR CENTER R ~=-=-=-=-- L S N
MCVIVMnT CGBE AT ENC NEAR CENTER L =-====-=- L L LANE CATA FOR'OUTBOUND LEG 1:
LENSTH CF USABLE LANE FRCHM CENTZIR R 0 C (CONVERTEDY APPROACH 9)
LENGTH CF USABLE LANEZ FRCM CENTER L g c
SFESET CF Lh. TERM. NEAR CENTER R -- 15 15 LANZ NUMAER —mmmmmmmmmmm e e e mm e mm e 1 : 5
CFFSLT CF LN, TEFM. NEAR CENTER L =m=s===== -20 =23 (QUTECUNE LANE NUMSER) —=memecomcmcmeeceena 4 2 3
CLR3 WIOTh CF LANE -- 12 12 12
MOVEMENT CODE =—===-m=-m===mmmmmme s Ls s %
SNGTH CF USASLE JANE FRCM LANE TERMINAL -- C 2 L
LiME CATA FCR LANES IN3OUND TG CENTER L: LEN3T~ GF USASLE LANE FAGM GUTER IND mermemm bt s c
(CCNYERTED APPRGACH 5) SFESET OF LANS TERMINAL ==—e=-=-m==me R & “ C
MECIAN CuRe
LANE NUM3IER =rmem---mesrmcem e cmmm e c o m o 4 5
(OUTA0LNT LANE NUMBER) = - 1 2
AICTH CF LANE ======-=-- - - 12 1¢
MOVEMCNT COQE AT END NEAR CEMTER R - LS
HUVZIMENT COCE AT SND NEAR CENTER L - L L
LeENSTH OF UJABLE LANE FRCM CENTER R ===w==~- U 0
LEANGTH CGF USABLE LANE FRCM CcNTER L =w====- 70 0
DFF3IT CF (N. TERM. NZAR CENTER R < 5}
OFF3eT GF LN, TCRH. NEARQ CENTER L 4 G
McCLAN  (CuF2
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TEXAS TRAFFIC SIMULATION PACKEGE

GECHETAY INPUT CATA

SXAMPLE 2 SKIwil LAMONCD CNLY 5 LEGS

LEG ¢ GICMETRY DATA:

LEG LNGLE =====- SanEL L EL TR RS ERRELELE 5
LINGTH OF INBCUNC LANES =- ---- G
LENGTA CF OUTSCLNC LANES = - 25
MUMSER UF INZOUNG LANES =~-= -

NUMEEE CF CUTS0UND LANES —-==ce-e-—- -

PEEC LIMIT Cl INBOUNC LANES (MPH) ==--= 3

FzZ3 LIMIT 'CN CUTBOUNG LANES (MPH) === 3
CcNTERLINE CFFSET memmmmmccmmcme s

LA i B E I R ot I o i o)

"
T
]
-
(4]
-
3
]
]
1
'
]
1
‘
'
]
b
1
t
]
]
'
'
1
[
]
'
1
!
]
1
)
'
-

Leneg CATA FOR INBCUND LEG Z:
(CCNVERTED APPRCACH 2)

LANE NUMEZR ~-~esmmoceccecmmcocooooommoeen o
CINATUND LANE hUM3ER)
WIDTr OF LANE ========-= 2
MOVEVENT C(CDE =-m=m-=--omoommcocmmmoaeeaa oo 5
2NoTH OF USAELE LANE FRCM LANZ TERFINAL == o

v

¢

LENGTR CF U3ABLE LANZ FRCH CLTZR ENC —-----
GFFSET GF LANE TERMINAL ===~==- BRSPS
FTRCENT CF IN3CUND TRAFFIC )
TO eNTER 1IN THI3 LANE ===m==-ocmnaoe SR ig
MECIAN

LANE DATA FOR QUT3OUNC LEG 2:
(CCNVERTED APPRCLCH 12)
LANE NUMBER =-=mm===m=a==n Somwemeecaa——aaes
(OUTEQUND LANE NUMBER) ======
RISTR CF LANE ==mommeeme—ceaoo-
MOVEFMENT COCE
LENGTH CF USASLE LANE FRCHM LANE TERMINAL --
LENGTh OF USA3LE LANE FRCM GUTER END ==-=-- o
CFFSET OF LAKE TERMINAL ==m====-e--oeccmano -4

PECLAN

- raon

(= R S L

Curs

TEXAS TRAFFIC SIMULATIUN PACKAGS
ORIVER-VERICLE INFLT JSaTA

CcXAMPLE 3 SKEWED DIAMONL CNLY 5 LEGS

INSCUND TRAFFIC HEACWAY FhoIUENCY CISTRIZUTICN CATA FOR LEG 2@

iiAME FCR INZCUND TRAFFIC HEACWAY FRECUEANCY CISTRIBUTION =-=- SNESEXP
TCTAL HCURLY VCLUME Oh LIS, VFn - “CC
PARAMEZTIR FCR DISTRISUTICH =====-= 2.C0
VMEAN,8F FERCENTILE SFESD OF ENTERING VEHICLeS, MPR === Z29.L, 11.0
TRAFFIC MIX T4TA TO FCLLGW ? NG
22D FOR RANCOM AUMEERS ===meeweccomcenoooo 13747

CUTHZCUND TRAFFIC DESTINATICN UATA FUR LEG 2:

~y
w
~
v
o

LEG NUM3ER ===-==-oe i e B 1
PERCENT OF LeG 2 IN3CUND
VERICLES WITn DESTIAATICN ON LeG === 45 Q@ C 55 0 ¢

19-1Y



TEXAS TRAFFIC SIMULATION FACKAGE
GECHMETRY INOUT CATA

IXAMFLE 3 SKintl DIAMUND CNLY 5 LE0S

L B e L PP P P 19¢
LE INEQUND LANES === S L
5 SUTECLND LANES == ------ 250
NU TNS0LNDS LANES ~=-cscmcocmanna— <
v CUTOCUNE LANES ====m====mmmu- ¢
SPEEZ LIMIT On INBOUND LANES (MPY) ===~ 37
©USPEEL LIMIT CN CUTBOUND LENES (MPH) === 3L
Li5 CERTERLINE OFFSE] =--e=mcmommeemanan c
HECLEN WIDTH == -mmemmmeccm—ceeamaaao oo G

LLNE CATA FOR INBOUNC LEG I:
(CONVERTED APPRCECH 1)

LAKE NUNMIZR =mcmccmeem e ccccccce e
(ILSCUNS LANI MNUM3ER) 1
niGTH CFf LANE -
MOVENMENT COCE ==
LENGTH CF U3SASLE LANE FRCM LANE TERMINAL --
LZnsTh OF USA3LE LANE FACHM OUTER END =~==-=
UFFSET O0F LANE TERMINAL ===-wmeremecccceaceo
FEFCINT CF INBCULND TRAFFIC ,
TO ENTER IN THIS LANE ====== e ———— 45
McLIAN CUR3

[P NENY
o OO0,

~e

TnERE ARE NC CUTZOUND LANES FCR LEG 3

TEXAS TRAFFIC SIMULATIUN PACKAGE
ORIVER=VEHICLE IKPLT LATA

TAMFLT ) SKERED DIAMOND ChLY 5 LZIGS

INJCULNG TRAFFIC HZ&OWAY FREQUENCY DISTRIBUTICMN CATA FOUR

femdlZ FOR IN3CUNL TRAFFIC HEADWAY FRECUEANCY CISTRIBUTICH ==-

LEG 2:

SKEGEXP

TCTAL RCURLY VCLULME CN LEG, VFH 400
PAFAVZITER FOR DISTAIEULTICN ====--===-comcooceomeno 2.00
- FIRCENTILE SPEES GF ENTERING VZHICLES, 27.8,  31.0
FEIC PLx LATA TO FCLLOW ? ==-m=-omm—cmmmeoemooo NG
5 OFCK RANCOM NUMBERS m=mm=mmmcmmmo oo e 291

CUT2CUNC TRAFFIL JESTINATICN DATA FOR LEG 3:

Li‘y NUMERR =-m==-=-esmeecccceccccocona- 1 Z 3 4 S
PeFCeWT CF Lku 3 INGOUND
VinI(LéS wiTH LESTINATION ON LEG ~-- ol 3C c 1¢

©

89-1'V



TEXAS TRAFFIC SIMULLATION PACKAGE TIXAS TRAFFIC SIMULATIGA PACKAGE

GECHMETKY INPUT CATA : GECMETRY INPUT CATA
IxAMPLE 2 SKREaED  CIAMONL ONLY 5 LEGS SAANFLE 3 SKIniD DJIAMONC CALY 5 LEGS
LiG & GICMITRY GaTa: LG ¢ GECMETRY CaTa:
LESG ANGLE ==-==-m i el 150 LEG EAGLE =-=--scocmmmmcen

LehGTh OF INSOUND LANES &l ENGTn CF INECUNC LAWNES

n, o
oo
~ A

LibhoTH CF CUT20UND LANES ise ENGTn OF CUTZ0UNT LANES
LE INIOUND LANES o M2t LF IN3CURD LANES 2l
WJMEER CF QUTECUND LANES < NuMsEd CF CLT3CULLD LANES ¢
3Peel LIMIT ON INEQUND LANES (MPh) ===-=— 32 SPECL LIFIT CN INSCUND LANES (MPR) === 3C
SPEEC LIMIT ON OUTECUNS LANES (MFH) === 3c SFEEC LIMIT CN GLTBCUNS LANES (MPA) 3C
5 CENTZIRLINE CFFSET Lzs CENTERLINE CFFSET C
MIOIZN W10TH =-==- ——- MCSILN AalOTH =--- ¢

H ARE NG INECUNL LANES FCR LZG & Laivd CATA FOR InhzCUND LEG o

. (CCWVERTES APPRGACH &)
LZWE CATw FCR CUTECURS LLG 4: Lwtii NUMEZR | : M
CCCAVERTEC LPPRCACH 14) : NZ LA 1 : 3
CF L 12 1c 12
Lats NUMBER ====o 1 H NT O Ls Ls S
(.UT2CUMT LANE 1 z LF U LANE FRCM LANE TERPINAL -- ¢ C s
WIZTR GF LANE 12 12 SF L LENE F3CM CUTER END =--=--= 2 G L
VIVEMENT (Dot Ls Ls L RAINGL ====mm———- mm————eee C 4 ¢

LihiTd CF USABLE LaME FROHM TERMINSL == U . TRAFFIC
LINGTH GF U3ABLE LANE FROM IND e C o LANE mmmmmme e e 35 13
CERLET CF LANE TERMINAL ==--==we-m-cc=aooaa 10 14 MEDILMN Cune

: MECIAN  CLREZ
THESZ ARE NO CUTGOUNC LANGS FOR LE3 &
TEXAS TRAFFIC SIMULATION PACKAGE ’ TEXAS TRAFFIC SIMULATION PACKALE
GECMETRY IKPUT CATA CRIVER-VEHICLE INFUT ZATA
SaawsLz 3 SKEWED  OLAMGNU OALY 3 LESS ZpaMPLE 2 SRInEl  DIAMGNG CNLY 5 LEGS

IN20UND TRAFFIC hEAChAY FREJUENCY CISTRIEBUTICN GATA FUR LG &3

leabd FCR INACUND TRAFFIC HZACWAY ERECUSACY CISTRIBUTILKN ==~

TTmmmoosmese - 278 TOTAL rOURLY VOLUME CW LEG, VPH =-m-
INCOUND LAKES 300 FATAMEITER FUR SISTAIZUTICH 2.
OUTECURD LANES 250 MEAl,63 PIRCINTIL: SPEEL GF EN NG VERICL=3, MFH === Z,.3, 31.

MUMIZR GF INZOUND LANES ¢ TRAFFIC IX C4Td TC FCLLOW ? ===

NUMSER CF QUTBGUND LANES 2 S2E0 FOA RANCUM NUVSERS =memmmmmmmmmmmcmcmme;mm e ;o emm o

SPIEG LIMIT ON IN3CGUND LANES (MPH) - 3c

3PZZC LIMIT CN GLT3CUND LANZS (MPH) 30

LEG CEhTERLINE CFFSET C
MEUIAN miIQTH ====--- - v CUTLOUNY TRAFFIC CESTINATION CATA FOR LIG c:
LES NUMCER =mmommmmem e eieeee oo 1 < K - 3 [
. PeRLELT CF LES & INSCURC
THERZ ARE NO LANES FGR LEG 5 VIHICUES wITd CESTINATICH CN Leg === 1C 3C € e¢ £ ¢

-
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APPENDIX A.2

EXAMPLES OF HOW TO USE THE DATA-ENTRY PROGRAM

Table of Contents

Figure Case* Action* Page
A.2-0 1 1b A.2-2
A.2-1 1 ic A.2-4
A.2-2 2 2a A.2-6
A.2-3 2 2b A.2-7
A.2-4 3 3a A.2-8
A.2-5 3 3b A.2-9

*See pages A-21 and A-22 for descriptions of Cases and Actions.

A.2-1



A.2-2

3 {GDVDATA
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.

DO YOU WANT TO USE A FILE FROM THE PERMANENT "LIBRARY ¢
ID=6X6

LEG 4 LENGTH 800 : | LEG 1 (0,0) | { LEG 1 LENGTH &CO
LANE 1 2 3 A R A LANE 1 2 3
MVMT LS S SR P 121 12) 12%12 112 112 | MVMT LS S SR

13121 1*4 15! ¢6]
___________________________ 207 TR 20 e
12 6 : i3 12
——————————————————————————— 6X6 | et LT T pupUyE——
12 5 ; 2 12
___________________________ , e e e e
12 4 | 112
LEG 4 ¥¥XXZREXFXXRERXRRRRR¥ [ FERREFERRRRRRRERERER LEG 2
(270,0) 12 1 | 4 12 (90,-12)
|
____________________________ , S
12 2 } 5 12
I
——————————————————————————— : | s s e - s e S S oo s St it ot e
12 3. ! 6 12
--------------------------- 20 Ao
P61 51a*x1]213)
DR R

LEG 3 LENGTH 800 P 12) 121 12%12 12 lqp | LEG 2 LENGTH 800
LANE 1 2 3 A R A S N A LANE 1 2 3
MVMT LS S SR ! | LEG 3 (180,0) ! | MVMT LS S SR
DO YOU WANT TO USE THIS PERMANENT LIBRARY FILE (ID="6X6") 2

)
DO YOU WANT TO COPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY 2
)
DO YOU WANT TO SAVE.THE REVISED DATA ?

o)

KEYIN FILE NAME FOR NEW/REVISED DATA :

Iﬂiﬂ!ﬁl-{:}

if FILE NAME "QS42:[ 055100 |NEW6X6.DAT;1" 0K 2 %:)

lh-f:)

FILE NAME "QSA2:[055100 |NEW6X6.DAT;1" ADDED TO USER-GROUP LIBRARY
REVISED DATA FROM FILE "QSA2:[055100.TEXAS]GDV6X6.DAT;1"

WILL BE SAVED ON FILE "QSA2:[055100 NEW6X6.DAT;1"

®

INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON:
"QsA2:[ 055100 |NEW6X6. DAT;1"

GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSAZ:[055100]FOR030.DAT;1"
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED.

(continued)

Figure A.2-0. Example of CASE 1, Action 1b - Choosing a permanent
library file, automatically copying it, making revisions
and saving the revised data on a new file for future use.




A.2-3

NOTES:

This response indicates that the user wants to name

» save and catalog
the file that holds the revised data.

Name for file of revised data.

Prompt to show the complete file name to the user,
convention will vary, depending on the type of host
example is from a Digital Equipment Co., VAX.

Pressing here would cause the program to reprompt for a
ile name for the revised data, as on the line just before

Review existing data and make changes as desired.

File naming
computer. This

© e e ©

Figure A.2-0. Continued.



A.2-4

$ [GDVDATK)

GEOMETRY ¢& DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY 2

LEG 4 LENGTH 800 | LEG 1 (0,-12) | LEG 1 LENGTH 800
LANE 4 2 3 T T A { LANE 1 2 3
MVMT L S SR ! ! P ! MVMT L S SR
P12] 12 qo%q5 12 |
I 3 ! 2 I 1 % 4 ! 5 1
| ] 1] | |
----------------------------- 2077 20 e
12 5 i 312
----------------------------- 5X5 ! T e
12 4 | 2 12
LEG 4 ******************%**** _________ e
(270,0) 12 1. ! 1 12
______________________________ E__._____._._._.__.___****%%**********-&-***** LEG 2
12 2: rl,' 4 12 (90,-12)
-.__._-—--——--——-—--——-—-—-—-—-———————-——: | ————————————————————————————
12 3, i 5 12
e Y S Leeeeennnn., T T
|51 4xa 25
T T B -
| 121 12%12 12 1121
LEG 3 LENGTH 800 oo L LEG 2 LENGTH 800
LANE 1 2 3 T r ! LANE 14 2 3
MVMT 1 S SR | LEG 3 (180,0) | MVMT L s sp
DO YOU WANT TO USE THIS PERMANENT LIBRARY FILE (ID="5%5") <

DO YOU WANT TO cOPY AND REVISE THIS FILE FROM THE PERMANENT LIBRARY ?
DO YOU waNT T0 SAVE THE REVISED DATA <

m-2)
REVISED DATA FROM FILE "QSAZ:[OSBTOO.TEXAS]GDVSXS.DAT;1"
WILL NOT BE SAVED

B
GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[OSSTOO]FOROBO.DAT;1"
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED.

(continued)

: |
Figure A.2-1, Example of CASE 1, Action 1c¢ - Choosing a pPermanent

library file, automatically copying it, making revisions
and discarding the revised data after g single use.




A.2-5

NOTES:

O © G

The prompt is a '"shortcut' for asking to use a file from the library
and then being prompted for the ID.

This response indicates that the user only wants to use the revised
data once and not save it for future use.

Review existing data and make revisions as desired.

A listing of the revised data is on this file. To see the listing,
send this file to a printer or display it on the terminal.

Figure A.2-1. Continued.



A2-6

$ {GDVDATA :
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.

DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY °?
30 YOU WANT TO USE AN EXISTING DATA FILE ?
KEYIN AN BEXISTING DATA FILE NAME:

NEW6X6
IS EXISTING DATA FILE NAME "QSA2:[055100]NEWSX6.DAT;1" 0K ?

g} YOU WANT TO REVISE THE EXISTING DATA ?

INPUT DATA FOR GEOMETRY & DRIVER-VEHICLE PROCESSORS ARE NOVW ON:
"QSA2:[ 055100 |NEW6X6.DAT; 1"

GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED.

Figure A.2-2. Example of CASE 2, Action 2a - Using an existing file
without revision.




A.2-7

$ |GDVDATA
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ?

(FILE=NEW6X6) ~(:)

IS EXISTING DATA FILE NAME "QSA2:[055100]NEW6X6.DAT;1" OK 2
Y

DO YOU WANT TO REVISE THE EXISTING DATA ?

,

DO YOU WANT TO SAVE THE REVISED DATA 2

FILE=

iﬁ FILE NAME "QSA2:[055100 JNEW6X6.DAT;1" 0K 2

(Y]

FILE NAMED TO SAVE REVISED DATA IS THE FILE THAT CONTAINS THE EXISTING DATA
DO YOU WANT TO SAVE THE REVISED DATA ON THE EXISTING DATA FILE ?—(:)
GEO)

FILE NAME "QSA2:[055100]NEW6X6.DAT;1" ADDED TO USER-GROUP LIBRARY

DATA ON FILE "QSA2:[055100]NEW6X6.DAT;1" WILL BE REVISED

»

INPUT DATA FOR GEQMETRY & DRIVER-VEHICLE PRCCESSORS ARE NOW ON: o
"QsSA2:[ 055100 INEW6X6.DAT ;1"

GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[055100]FOR030.DAT;1"

GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED.

NOTES:

This is a "shortcut" to indicate the desire to use an existing file
and also to enter the existing file name with a single keyin.

Another "shortcut" to indicate the desire to name and save the file )
of revised data and with the same keyin, name the file to receive the

revised data. The '"empty" file name forces the program to use the
file name referenced previously at

© ©

Message to notify user that the revisions will he made directly to the
existing file. This will write the revised data over the currently

existing data permanently, making it impossible to recover the data as
it was before revision.

Pressing here will cause the program to re-prompt for the
name of the file on which to save the revised.

ONO)

Review existing data and make changes as desired.

Figure A.2-3. Example of CASE 2, Action 2b - Choosing an existing
file and making revisions on the existing file.



A.2-8

$ {GDVDATA

GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ?

DO YOU WANT TO USE AN EXISTING DATA FILE ?

N

DO YOU WANT TO KEYIN NEW DATA 2

NEW DATA WILL BE ENTERED BY KEYIN

DO YOU WANT TO SAVE THE NEW DATA ©

FILE NAME "QSA2:[055100]RRDATA.DAT;1" OK ?

Y

FILE NAME "QSA2:[055100]RRDATA.DAT;1" ADDED TO USER-GROUP LIBRARY
KEYED IN DATA

WILL BE SAVED ON FILE "QSA2:[055100 ]JRRDATA.DAT;1"

r

INPUT DATA FOR GEQMETRY & DRIVER-VEHICLE PROCESSORS ARE NOW ON:

"QSA2:[ 055100 JRRDATA.DAT; 1" i
GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[055100]FOR030.DAT;1"
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED.

NOTE:

(:) Key in data in response to prompts.

Figure A.2-4. Example of CASE 3, Action 3a - Keyed in data saved on
a new file for future use.
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8
GEOMETRY & DRIVER-VEHICLE INPUT DATA FOR TEXAS MODEL MUST BE DEFINED.
DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY ?

NEW DATA WILL BE ENTERED BY KEYIN

DO YOU WANT TO SAVE THE NEW DATA ?

GEOMETRY & DRIVER-VEHICLE INPUT DATA LISTING ON "QSA2:[O55100]FOROBO.DAT;1"
GEOMETRY AND DRIVER-VEHICLE DATA FOR TEXAS MODEL HAS BEEN DEFINED.

NOTES:

(:) This is a "shortcut" to indicate that data is to be entered by keyin.
<:) Keyin data in response to prompts.

Figure A.2-5. Example of CASE 3, Action 3b - Keying in data and
discarding the data after a single use.
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Description of Data Fields Displayed in Prompts by SIMDATA

SIMULAT LON PARAMETER-OPTION DATA:

F(1) - START-UP TIME IN MINUTES. (STATISTICS NOT GATHERED) «<¢2.0 TO 5.0> [5.0)
F{2) - SIMULATION TIME IN MINUTES. <10.0 TO 60.0» [FROM G&D-V REF. FILE]

F(3) - TIME INCREMENT FOR SIMULATION, "DT". (SUGGEST 1.0 FOR SIGNAL.

0.5 FOR NON-SIGNAL) <¢0.50 7O 1.00» [0.50]}

F(4) - TYPE OF INTERSECTION CONTROL: <"U", "Y". “STw, “A", “pv_ WGE" QR “F")
"U" - UNCONTROLLED. "Y' - YIELD.
“STH - STOP. LESS THAN ALL WAY. "AY - ALL-WAY STOP.
“P" - PRETIMED SIGNAL. "SE" - SEMI-ACTUATED SIGNAL.
"F" - FULL-ACTUATED SIGNAL.

F(5) - STATISTICAL SUMMARY BY TURNING MOVEMENT ? <¢"YES"™ OR "NO"> ["YES"]
F(6) -~ STATISTICAL SUMMARY BY |INBOUND APPROACH ? <™YES"™ OR "NO"> ["YE&")
F(7) - COMPRESSED OQUTPUT OF STATISTICS 7 «"YES"™ OR "NO"»> ["NO"]

F(8) - VEHICLE POSITION (POLLUTION/DISPLAY) DATA ? <"YES"™ OR "NO"> ["YES"]
F(9) - VEHICLE POSITION DATA ENDING TIME IN MINUTES. <0.0 70 70.0> [5.0]
FC10) - PRINTED OUTPUT USES 132 COLUMNS (“"NO" USES 80) ? «"YES" OR "NO™

["NO™}
FC11) - LEFT TURNING VEHICLES PULL INTO INTERSECTION ? «"YEZS"

OR "NO">- ["NG"]

SIMULATION PARAMETER-OPTION DATA 2:

FC1) - SPEED BELOW WHICH A SPECIAL DELAY STATISTIC 1S COLLECTED. ¢0 7O 46> (10)
F(2) - MAXIMUM CLEAR DISTANCE FOR BEING IN A QUEUE. ¢4 TO 40> (301

F(3) ~ CAR FOLLOWING EQUATION PARAMETER LAMBODA. <¢2.300 TO 4.060» [2.800]

F{4) - CAR FOLLOWING PARAMETER MU. <«0.€600 TO 1.0600> [C.8CU]

F(5) - CAR FOLLOWING FARAMETER ALPHA. <0 TO 100008>» [ 4000]
F(6) - TIME FOR LEAD ZONE USED IN CONFLICT CHECKING. <0.50 TO 3.0G» [0.80]
F(73 - TIME FOR LAG ZONE USED IN CONFLICT CHECKING. «<0.50 70 3.00» {[0.80]

LANE CONTROL CATA:

EACH FiELL -~ TYPE GF CONTROL rUR THE INDICATED INBOUND LANE:

"BL" -~ BLOCKED LANE. LANE ENDS BEFORE THE INTERSECTION.

"UN" - UNCONTROLLED. <ONLY F INTER. CONTROL = "NONE". "YI1ELD™ OR "STOP"»
"YU~ 7iELlD SiGN. (NOT iF INVERSECTiON COWTROL = "NONE"»

3T - STOF SIGN. <ONLY F INTERSECTIONW CONTROL = “"ZTOP" OR "ALL-WAY">
"S- SIGNAL WITHOUT LEFT OR RIGHT TURN ON RED. <S1GNALIZED INTER. ONLY>
"LT" - SIGNAL WITH LEFT TURN ON RED. <SIGNALIZED INTERSECTION ONLY»

"RT* - SIGNAL WITH RIGHT TURN ON RED. <SIGNALIZED INTERSECTiON ONLY>

PRETIMED SIGNAL TIMING DATA (SECONDS):

F(1) - GREEN INTERVAL. <«1.0 TO 99.0, SECONDS» [30.0]

F(2) - YELLOW-CHANGE INTERVAL. «1.0 TO 9.0..SECONDS> [3.0)
F(3) - ALL RED-CLEARANCE INTERVAL. <0.0 TO 9.0, SECONDS» [0.5]

PRETIMED SIGNAL TIMING DATA (PERCENT OF CYCLE):

F(1) - GREEN INTERVAL. «<«1 TO-99, PERCENT OF CYCLE> (30]

F(2) - YELLOW-CHANGE INTERVAL. <1 TO 9., PERCENT OF CYCLE» ({51
F(3) - ALL RED-CLEARANCE INTERVAL. <0 TO 9, PERCENT OF CYCLE: (1]
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Description of Data Fields Displayed in Prompts by SIMDATA
(continued)

SEMI-ACTUATED SIGNAL TIMING DATA FOR UNACTUATED CONTROLLER PHASE A:
FC1) - MINIMUM GREEN INTERVAL. <¢1.0 TO 99.0, SECONDS» {3C¢.0]

F(2) - YELLOW-CHANGE INTERVAL. <¢1.0 TO 9.0, SECONDS>» [3.0]1

F(3) - ALL RED-CLEARANCE INTERVAL. <0.0 TO 9.0, SECONDS» [0.5]

SEMI-ACTUATED 31GNAL TIMING DATA FOR ACTUATED CONTROLLER PHASES:

FO1) INITHAL INTERVAL. <0.0 TO 99.0>03.01

F(2) - VEHICLE INTERVAL. «<"DT" TO 89.0> [2.0]

F(3) - YELLOW-CHANGE INTERVAL. ¢1.0 TO 9.0> [(3.01

F(4) - ALL "ED-CLEARANCE INTERVAL. <0.0 TO §.0> [0.5]

F(5) - MAXIMUM EXTENSION. <0.0 TO 99.0» [30.01

F(6) - SKIP PHASE SWITCH POSITION. <"ON" OF “"OFF"> ["OFF"]

F(7) - RECALL SWITCH POSITION. ~<"ON" OR "OFF"> ["OFF"]

F(8) - MINOR MOVEMENT CONTROLLER ? <™YES"™ OR "NO"»> ["NO"] .

F(9) - DUAL LEFTS TO BE F?LLOWED By TWO SINGLE LEFTS 2 «<"YES"™ OR "NO">:.["NO"I

I

FULL ACTUATED SIGNAL TIMING DATA:

FC1) — INITIAL INVERVAL. «<"DT" TO 99.0> [3.0]
F(2) - VEHICLE INTERVAL. <"DT" TO 99.0> [2.0]
F(3) ~ YELLOW-CHANGE INTERVAL. <1.0 TO 9.0» (3.0}

F(4) - ALL RED-CLEARANCE INTERVAL. <«0.0 TG 9.0» (0.5]

F(5) - MAXIMUM EXTENSION. <0.0 TO 99.0> [30.0]

F(6) - SKIP PHASE SWITCH POSITION. <"ON" OF "OFF"> ["OFF"]

F(7) - RECALL SWITCH PUSITION. <"ON" OR "OFF"> ["OFF"]

F(8) - MINOR MOVEMENT CONTROLLER ? <"YEE" OR "NO"> ["NO"]

F(4) - DUAL LEFTS 70 BE FOLLOWED BY TWO SINGLE LEFTS 2?2 «"YES" OR “NO"> ["NO"]

GREEN iNTERVAL SEQUENCE DATA:

EACH FIELD -GREEN SIGNAL INDICATION FOR THE CONTROLLER FHASE AND LANE:
"C" - CIKCULAR GREEN. ALL PERMITTED MOVEMENTS MAY MOVE.

"L* - LEFT GREEN ARROW, PROTECTED LEFT TURN.

"8" - STRAIGHT GREEN ARROW. “R" - RIGHT GREEN ARROW.

xxx ANY TwWO OF THE ABOVE MAY BE USED TOGETHER, EXCEPT "LS" OR “"LR".

"UN" - UNSIGNALIZED, SIGN CONTROL OR BLOCKED LANE, PER LANE CONTROL DATA.
BLANK - IMPLIED RED.

DATA FOR DETECTORS:

FC1) LEG ON WHICH DETECTOR 15 LOCATED. <1 TO NUMBER OF LEGS> [1]
F(2) - FIRST INBOUND LANE COVERED BY DETECTOR. [11]

F(3) - NUMBER OF INBOUND LANES COVERED BY DETECTOR. [11]

F(4) - SPACING BETWEEN DETECTOR AND NOMINAL LANE TERMINAL. <¢-1000 TO 100> [0}
F(5) - DETECTOR LENGTH. <1 TO 100> [60]

F(6) -~ TYPE OF DETECTOR.¢"PU" (PULSE),"PR" (PRESENCE) OR "IN" CINACTIVE)>["PR"I



A.3-4

Description of Data Fields Displayed in Prompts by SIMDATA
(continued)

DETECTOR CONNECTION DATA:
F{1) - DETECTOR CONNECTION FOR THE CONTROLLER PHASE. <"AND" OR "OR"> ["QR")
F(2) AND GREATER - THE NUMBER OF A DETECTOR CONNECTED TO THE CONTROLLER PHASE.

NEGATIVE INDICATES A "NOT" CONNECTIGN. (USE "0" TO INDICATE
THAT NO DETECTOR 1S CONNECTED) <+/- NUMBER OF DETECTORS (1)>

CONTROLLER PHASE "CLEAR TO" DATA:

EACH FIELD - A CONTROLLER PHASE THAT CAN BE “CLEARED TO" DIRECTLY FROM THE
INDICATED CONTROLLER PHASE.

¢PHASE LETTER, "A" THRU "Z", IN "CLEAR TO" PRIORITY ORDER>
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Data-Edit Requests for Use in SIMDATA

PHASE DATA EDIT REQUEST: PLOvi, ¢ 3d)=tn*ifat,.. .3

I TEMS BETWEEN BRACKETS ("f...}") ARE OPTIONAL AND MAY BE OMITTED.
i - THE NUMBER OF THE CONTROLLER PHASE FOR WHICH DATA iS TO0 BE EDITED.
i - THE NUMBER OF THE FIRST FIELD 70O BE EDITED.<INTEGER, 1 TO NO. OF

i1l

FIELDS> (1]
fii - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED.
ADDITIONAL REPLACEMENT DATA FIELDS MAY FOLLOW fi ), SEPARATED BY COMISAS.

USE MULTIPLE COMMAS TO SKIP FIELDS.

n - DUPLICATION FACTOR. USE FOR n SEQUENTIAL JDENTICAL FIiELDS, FOR EXAMPLE:
"P(3,6)=2%0ON" SETS FIELDS 6 AND 7 OF INTERVAL C TO "ON".

DETECTOR DATA EDIT HEQUEST: DICIiL,i3d3=tn*¥fiil,. .. .3
| TEMS BETWEEN BRACKETS ("[...3") ARE OPTIONAL AND MAY BE OMITTED.
i - THE NUMBER OF THE DETECTOR FOR WHICH DATA 1§ TO BE EDITED. [1]
i - THE NUMBER OF THE FIRST FIELD TO BE EDITED.<INTEGER, 1 TO NO. OF FIELDS»[1]
f1i - DATA TO REPLACE DATA THAT IS CURRENTLY IN THE FIRST FIELD TO BE EDITED.
' ADDITIONAL REPLACEMENT DATA FIELDS MAY FOLLOW fij, SEPARATED BY COMMAS.
USE MULTIPLE COMMAS TO SKIP FIELDS.
n - DUPLICATION FACTOR. USE FOR n SEQUENTIAL IDENTICAL FIELDS.
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APPENDIX B

IMPLEMENTATION OF THE TEXAS DIAMOND SIGNAL CONTROLLER IN
THE TEXAS MODEL VERSION 3.0 SIMULATION PROCESSOR

The TEXAS Model for Intersection Traffic Version 3.0 incorporates modifications to earlier
versions of the model for simulating the Texas State Department of Highways and Public Transportation
Diamond Interchange Signal Controller. This implementation provides users with a choice of four different
phase sequence patterns which are referred to as "Figure 3", "Figure 4", "Figure 6", and "Figure 7".
Information provided in the following paragraphs describe modifications made to the simulation processor
("SIMPRQ") which implement these signal controller schemes. The implementation is based upon a literal
interpretation of the Texas State Department of Highways and Publi¢ Transportation (SDHPT) Diamond
Controller Operation Specifications (Ref 14). The information which follows is intended for use by a
"programmer level” user who does not use the user-friendly pre-processors. That is, most of the specific
input data is transparent to users of the user-friendly pre-processors and is, therefore, of littlé-interest.
However, simulation of very unusual cases or special purpose research efforts may find this information
extremely helpful. ,

The user-friendly pre-processor SIMDATA prompts users for data which are formatted in the form
of data linésyin a file which is read by the simulation processor SIMPRO. Modifications to SIMPRO begin
with an extension to its interpretation of the parameter data line. Parameter line input to SIMPRO has
been modified to allow the user to specify type of intersection control as "Figures 3,4, 6 or 7" respectively
by entering in columns 39 and 40, a value 8, 9, 10, or 11. Entering any of these special values for type of
intersection control causes the following:

(1) sets the number of overlap definitions to a value of 2,
2) sets the first overlap definition as Overlap A,
3) sets the second overlap definition as overlap B,
4) sets overlap A to be made up of phase 1 and phase 3,
5) sets Overlap B to be made up of phase 5 and phase 6,
6) sets the number of rings to a value of 2,
7) sets the number of phases in ring 1 to a value of 3,
8) sets ring 1 to be contain phase 1, 2, and 3,
9) sets the number of phases in ring 2 to a value of 3,
10) sets ring 2 to contain phases 5, 6, and 7, and,
11) sets the number of detectors to a value of 10.

(
(
(
(
(
(
(
(
(
(



B-3

The SDHPT Standard Specification for "Figures 3,4,6 and 7" (Ref 14) provides for a system for
numbering and locations for the 10 detectors. That system, and the corresponding numbering system
used in SIMPRO are shown in Figure B-1.

The cam stack line 1 input to SIMPRO has not beeh modified. The number of cam stacks does not
include the cam stack line 2 inputs for the overlap definitions.

The cam stack line 2 input to SIMPRO has been modified to allow the user to enter a value of "A"
or "B" for the phase number for the overlap phase definitions and to allow the user to enter a value of
"NCP" (Not Controlled by Phase) for the signal indication three-character code for each lane for lanes not
controlled by the phase. The phase number is entered on the cam stack line 2 columns 1 through 2. The
signal indication three-character code for each lane is entered on the cam stack line 2 columns 6 through
8, 9 through 11, 12 through 14, etc. There should be only one yellow change interval for each phase and
an all-red clearance interval if the duration of the all-red is non-zero,. There should be only one yellow
change mterval and no red clearance interval for each overlap phase.

Modifications to the full-actuated signal controller under Texas Diamond operation have deleted
requirements for user specifications regarding a number of items on phase line 2. These mclude the skip
phase- switch option, recall switch option, minor movement controller option, dual left followed by two
single lefts option, detector connection option, number of detectors attached to this phase, number of
phases which can be cleared to directly from this phase, and the list of phase numbers which can be
cleared to directly from this phase This data is normally entered on the full- actuated signal controller
phase line 2 columns 30 through 70. Operation of the modified controller assumes that the minimum
green interval is the sum of the initial interval plus the vehicle interval. Therefore the user should enter the
value of the minimum interval minus the vehicle interval for the initial interval on the full-actuated signal
controller phase line 2 columns 03 through 07 and the value of the vehicle interval on the full-actuated

signal controller phase line 2 columns 08 through 12. The detector connection has been set to "OR"
the diamond interchange signal controller.

for

For the Texas Diamond the full-actuated signal controller phase line 3 input to SIMPRO has been
deleted. This input normally defines the list of detectors connected to the phase. This list has been fixed
for the diamond interchange signal controller with phase 1 connected to detector D1, phase 2 to

detectors D2 and D2A, phase 3 to D3 and D13, phase 5 to detectors are D5 and D56, phase 6 to D6, and
phase 7 connected to detectors D7 and D7A.
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D2A
D2
D13 '
D6
L b3 1 R
D56
D7
D7A

Detector Numbers and Locations From Texas Specifica

/~ Detector Reference Numbers "\
SIMPRO  Standard Specification

D1
D2
D2A
b3
D13
D5
D56
D6
D7
D7A

S OO~NOOUTH WN

o

Figure B-1.

Standard Detector Specification and SIMPRO
Equivalents
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A diamond interchange signal controller timer line input has been added to SIMPRO to allow the user to
enter the values of the 12 special timer intervals (see Ref 14 note 2 intervals and timers). The value
entered by the user is referred to as the timer setting and does not change during a simulation run. At the
appropriate. moment, the timer setting is loaded into a varable called the timer value which is decremented
each time scan until the timer value becomes less than or equal to zero or until the timer is cancelled. The
diamond controller timer line follows the full-actuated signal controller phase line 2 and precedes the
diamond interchange signal controller option line. Special timer intervals, allowable durations,
descriptions, applicable phases and columns of the phase line 2 in which they must be entered are shown
in Table B-1.

A diamond interchange signal controller option card input has been added to SIMPRO to allow the
user to enter the values of the 12 options (see Ref 14 note 4 /O assignments). The diamond interchange
signal controller option card follows the diamond interchange signal controller timer card and precedes the
detector card 1. The options are described, along with input requirements in Table B-2.

VARIABLE NAMES ADDED FOR SIMULATION OF THE ACTUATED
DIAMOND CONTROLLER

The following paragraphs describe new variable names and functions added to SIMPRO to
simulate the diamond interchange signal controller. Hold is a name used in the diamond interchange
signal controller as a logical vaﬁable for each phase with a value of true or false. Itis only valid when the
phase is the current phase and means that the phase must remain at least until the hold is released. !f the
phase gaps out, maxes out, or times out (sets select true) and if hold is set true then the diamond
interchange signal controller will not allow the next phase to be chosen and.entered until hold is set false.
Hold is set true when a special timer is initiated for the phase, when simultaneous gap out of a phase
combination is required before choosing the next phase, and in certain special conditions defined in Ref
14. Hold is set false when a special timer is timed out or cancelled, when simultaneous gap out of a phase
combination occurs as required, or in certain special conditions defined in Ref 14.

Call is a name used in the diamond interchange signal controller as a logical variable for each
phase with a value of true or false. Call means that there is demand for a phase and the phase must be
serviced. Itis set true when there is detector actuation for the phase when the phase is the current phase
in the yellow change or red clearance interval, when there is detector actuation for the phase when the
phase is not the current phase, when the phase maxes out, and in certain special conditions defined in
Ref 14. Callis set false when the phase enters the green interval for the phase. Callcanbe thought of as
a memory feature for detector actuations.
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TABLE B-1. DESCRIPTIONS OF TEXAS DIAMOND CONTROLLER
SPECIAL INTERVALS
INT -+ VAL FUNCTION OF OPTION - PHASES COLUMNS
1 YES Enable detector 3 during phase 3-7 4 6 7 01-03
1 NO Disable detector 3 during phase 3-7 467 01-03
2 YES Enable detector 13 during phase 3-7 4 67 04-06
2 NO Disable detector 13 during phase 3-7 4 6 7 04-06
3 YES Enable detector 5 during phase 2-5 4 6 7 07-09
3 NO Disable detector 5 during phase 2-5 4 6 7 07-09
4 YES Enable detector 56 during phase 2-5 4 6 7 10-12
4 NO Disable detector 56 during phase 2-5 4 67 10-12
5 YES 3-7 will follow 2-7 when 2 ends before 7 3 13-15
5 NO 1-7 will follow 2-7 when 2 ends before 7 3 13-15
6 YES 2.5 willfollow 2-7 when 7 ends before 2 3 16-18
6 NO 2-6 will follow 2-7 when 7 ends before 2 3 16-18
7 YES Simgap inhibited on 3-6, rest allowed on 6 19-21
1-6, and 3-6 clears to 1-6 (figure 6 option A)
7 NO Simgap enforced on 3-6, rest not allowed on 6 19-21
1-6, and 3-6 clears to 1-5(figure 6 option A)
8 YES Detector 2A is not cross-switched io 5 6 22-24
during 2-5 and 2-7 is actuated(figure 6 option B)
8 NO Detector 2A is cross-switched to 5 6 22-24
during 2-5 and 2-7 not actuated (figure 6 option B)
9 YES 3-7 clears through 1-7 when going to 1-5 6 25-27
(figure 6 option C)
9 NO 3-7 clears through 3-5 when going to 1-5 6 25-27
(figure 6 option C)
10 YES Simgap is inhibited on 1-5, restis allowed 7 28-30
on 1-6, and 1-5 clears to 1-6 (figure 7 option A)
10 NO Simgap is enforced on 1-5, rest is not allowed 7 28-30
on 1-6, and 1-5 clears to 3-6 (figure 7 option A)
11 YES Detector 7A is not cross-switched to 3 7 31-33
during 3-7 and 2-7 is actuated (figure 7 option B)
11 NO Detector 7A is cross-switched to 3 during 7 31-33
3-7 and 2-7 is not actuated (figure 7 option B)
12 YES 2-5 clears through 2-6 when going to 3-6 7 34-36
(figure 7 option C)
12 NO 2-5 clears through 3-5 when going to 3-6 7 34-36

(figure 7 option C)
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TABLE B-2. TEXAS DIAMOND CONTROLLER OPTION SPECIFICATIONS

INT TIME SPECIAL TIMER INTERVAL USAGE ; PHASES COLUMNS
1 0.0-99.0 phase 3-5 clearance green timer 4 67 01-04
2 0.0-89.0  phase 1-7 advance green timer 4 6 05-08
3 0.0-99.0 phase 2-6 advance green timer 4 7 09-12
4 0.0-9.9  phase 2 transfer gap timer 4 6 13-15
5 0.0-9.9  phase 7 transfer gap timer ; 4 6 7 16-18
6 0.0-99.0 phase 1-6 advance green minimum timer 6 19-22
7 0.0-99.0 phase 1-6 advance green maximum timer 6 23-26
8 0.0-99.0 phase 2-7 advance green timer 6 27-30
9 0.0-99.0 phase 1-6 advance green minimum timer 7 31-34
10 0.0-99.0 phase 1-6 advance green maximum timer 7 35-88‘
11 0.0-99.0 phase 2-7 advance green timer 7 39-42”
12 0.0-99.0 phase 3-5 clearance green timer 3 43-46

Select is a name used as a logical variable for each phase with a value of true or false. Select means that a
phase has gapped out, maxed out, or timed out and means that the nexi phase should be chosen.
Select is set true for a phase when the current phase gaps out, maxes out, or times out. Select is set
false when the time remaining in the current phase is reset to the vehicle interval when there is detector
actuation on the current phase while in the green interval and the time into the current phase is greater

than the initial interval and set false when the phase becomes the current phase and enters the phase
green interval. ’

Next is a name used as a logical variable for each phase with a value of true or false. Next means
that a phase has been chosen to the be the next phase. Next is set true for a phase when the current
phase gaps out, maxes out, or times out; chooses the phaseto be next; and enters the yellow change
interval for the current phase. Next is set false for a phase when the phase becomes the current phase
and enters the green interval. o

- Rest means that in the absence of demand for any phase, the controller will remain in the current

phase until there is demand for another phase. If a phase is not allowed to rest then the diamond
interchange signal controller moves to the next phase in the preferential phase sequence. For "Figure 3",
rest is allowed in all phase combinations. For "Figures 4, 6, and 7," rest is allowed in phase 1-5, phase 2-5,

phase 3-6, phase 3-7, and optionally other phases defingd by the diamond interchange signal controller
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options. For "Figure 6", rest is allowed in phase 1-6 if the "Figure 6" option A (Option 7) is "YES" (see Ref
14 "Figure 6" note 3 phase sequence options - option A = ON). For "Figure 7", rest is allowed in phase 1-6
if the "Figure 7" option A (Option 10) is "YES" (see Ref 14 "Flgure 7" note 3 phase sequence options -
option A = .ON).

Simgap is a logical variable with a value of true or false. Simgap means that each phase in a phase
combination has simultaneous gapped out, maxed out, or timed out (select is true for both phases). In all
cases where simgap is to be enforced, hold is set true for both phases until simgap is reached. If one of
the phases gaps out, maxes out, or times out before the other phase then the controller waits until the
other phase gaps out, maxes out, or times out. When simgap is reached, simgap is set true, hold is set
false for each phase, and a new phase is chosen for each ring.

Demand on red is a logical variable for each ring with a value of true or false. Demand on red means
that there is demand for service for another phase in the ring and therefore the max out timer for the ring
should be started and the phase should gap out or max out as seon as possible. Demand on red for a ring
is set true when call is true for the current phase for the ring and the current phase for the ring is in the
yellow change or red clearance interval and set true when call is true for any phase inthe ring that is not the
current phase.

System demand on red is a logical variable with a value of true or false. It means that there is
demand for service for another phase in any ring and therefore when the current phase in a ring gaps out,
maxes out, or times out then if' demand on red for the ring is false and system demand on red is true or
system demand on red is false and rest is false for the current pnase then call is set true for the next
preferential phase in the ring. This action may cause call to be set true for a phase in the other ring to
eventually move the controller in the preferential sequence order to a phase combination which will
service the demand. System demand on red is initialized to false each time scan and is set true if call is
true for any phase in any ring, set true if there is detector actuation for the current phase for a ring and the
current phase for the ring is in the yellow change or red clearance interval, and set true if there is detector
actuation for any phase in the ring that is not the current phase.

IMPLEMENTED INTERPRETATIONS OF "FIGURES 3, 4, 6 AND 7"

For "Figure 3", the simulated diamond interchange signal controller starts in phase 1-6. The first
phase is phase 1 and it may clear to phase 3. The second is phase 2 and it may clear to phase 1 and 3. The
third is phase 3 and it may clear to phase 2 and 1. The fourth is phase 5 and it may clear to phase 7 and
phase 6. The fifth is phase 6 and it may clear to phase 5 and, the sixth phase is phase 7 and it may clear to
phase 6 and 5. Phase 3 normally has 1 detector labeled D3 (see Figure B-1) while detector D13 is active
only during phase 2-5, 2-6, and 2-7 (see Ref 14 "Figure 3" note 1 detectors - D13). Phase 5 normally has
1 detector labeled D5 while detector D56 is active only during phase 1-7, 2-7, and 3-7 (see Ref 14 "Figure
3" note 1 detectors - D56).
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For "Figure 4," the simulated controller starts in phase 1-5. Phase 1-5 may clear to phases 2-5, 3-
6, and 3-7. Phase 2-5 may clear to phases 3-6, 3-7, and 1-5. Phase 3-6 may clear to phase 3-7, 1-5, and
2-5. Phase 3-7 may clear to phases 1-5, phase 2-5, and 3-6. Clearance from phase 1-5 to phase 3-6 is
through phase 3-5. Clearance from phase 1-5 to phase 3-7is through 3-5. Clearance from phase 2-5 to
phase 3-6 is through phase 2-6. Clearance from phase 2-5 to 3-7 is through phase 3-5. Clearance from
phase 3-6 to phase 1-5 is through 3-5. Clearance from phase 3-6 to 2-5 is through phase 3-5. Clearance
from 3-7 to 1-5is through phase 1-7. Finally, clearance from phase 3-7 to phase 2-5is through phase 3-5.
See Ref 14 "Figure 4" note 1 phase sequences - preferred phase sequence. Phase 2 normally has 1
detector and labeled (see Figure 1) D2 while detector D2A is active only during phase 2-5 (see Ref 14
"Figure 4" note 2 detector operation - D2 & D2A). Phase 7 normally has 1 detector labeled D7 while
detector D7A is active only during phase 3-7 (see Ref 14 "Figure 4" note 2 detector operation - D7 &
D7A).

Simulation of "Figure 6" begins with the controller in phase 1-5. Phase 1-5 may clear to phases 2-
5,3-7, and 36 Phase 2-5 may clear to phases 2-7,3-6, and 1-5. Phase 2-7 may clear to 3-7. Phase 3-7
may clear to phases 3-6, 1-5, and 2-5. Phase 3-6 may clear to phase 1-5 (if the "Figure 6" phase 1-6
advance green minimum timer setting (special timer interval 6) is equal to 0.0 and the "Figure 6" option A
(Option 7) is "NO" (see Ref 14 "Figure 6" note 3 phase sequence options - option A = OFF)) or to phase
1-6 (if the "Figure 6" phase 1-6 advance green minimum timer setting (special timer interval 6) is greater
than 0.0 or the "Figure 6" option A (Option 7) is "YES" (see Ref 14 "Figure 6" note 3 phase sequence
options - option A = ON)), phase 2-5, and phase 3-7. Phase 1-6 may clear to phase 1-5. When phase 1--5
clears to phase 3-6 the signal controller will clear through phase 3-5. Clearance from phase 1-5 to phase 3-
7 is through phase 3-5. Clearance from phase 2-5 to phase 3-6 is through phase 2-6. Clearance from
phase 2-5 to phase 3-7 is through phase 3-5. Clearance from phase 3-6 to phase 2-5 is through phase 3-
5. Clearance from phase 3-7 to phase 1-5 is through phase 1-7 (if "Figure 6" option C (Option 9) is "YES"
(see Ref 14 "Figure 6" note 3 phase sequence options - option C = ON})) or phase 3-5 (it "Figure 6" option
C (Option 9) is "NO" (see Ref 14 "Figure 6" note 3 phase Sequence options - option C = OFF)). Clearance
from phase 3-7 to phase 2-5 is through phase 3-5. See Ref 14 "Figure 6" note 1 phase sequences.
Phase 2 normally has 1 detector called D2 (see Figure A-1) while detector D2A'is active only during phase
2-5 (see Ref 14 "Figure 6" note 4 alternate and overlap detectors - D2A). Phase 7 normally has 1 detector
labeled D7 while detector D7A is active only during phase 3-7 (see Ref 14 "Figure 6" note 4 alternate and
overlap detectors - D7A).

Simulation of "Figure 7" starts in phase 1-5 which may clear to phase 3-6 (if the "Figure 7" phase 1-
6 advance green minimum timer setting is equal to 0.0 and the "Figure 7" option A (Option 10) is "NO"
(see Ref 14 "Figure 7" note 3 phase sequence options - option A = OFF) or to phase 1-6 (if the "Figure 7"
phase 1-6 advance green minimum timer setting is greater than 0.0 or the “Figure 7" option A (Option 10)
is "YES" (see Ref 14 "Figure 7" note 3 phase sequence options - option A = ON)), phase 3-7, and phase
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2-5. Phase 1-6 may clear to phase 3-6. Phase 3-6 may clear to phases 3-7, 2-5, and 1-5. Phase 3-7 may
clearto 2-7, 1-5, and 3-6. Phase 2-7 may clear to phase 2-5. Phase 2-5 may clear to phase 1-5, 3-6, and
3-7. Clearance from 3-6 to phase 2-5 is through phase 3-5. Clearance from phase 3-6 clears to 1-5 is
through phase 3-5. Clearance from phase 2-5to 3-6 is through phase 2-6 (if figure 7 option C (Option 12)
is "YES" (see Ref 14 "Figure 7" note 3 phase sequence options - option C = ON)) or phase 3-5 (if "Figure
7" option C (Option 12) is "NO" (see Ref 14 "Figure 7" note 3 phase sequence options - option C =_'OFF)).
Clearance from phase 3-7 to phase 1-5 is through phase 1-7. Clearance from phase 2-5 to 3-7 is through
phase 3-5. Clearance from phase 1-5 to 3-7 is through phase 3-5. See Ref 14 "Figu‘re 7" note 1 phase
sequences. Phase 2 normally has 1 detector labeled D2 while detector D2A is active only during phase 2-
5 (see Ref 14 "Figure 7" note 4 alternate and overlap detectors - D2A). Phase 7 normally has 1 detector

labeled D7 while detector D7A is active only during phase 3-7 (see Ref 14 "Figure 7" note 4 alternate and
overlap detectors - D7A).

EXPLANATION OF DIAMOND INTERCHANGE CONTROLLER STATES

A number of controller states which are generally associated with special timers or unique phase
combinations are defined for each of the phase sequence patterns, “Figures 3,4, 6, and 7." These states
are enumerated and described in the following paragraphs. For "Figure 3," state PC1536 exists when the
diamond interchange signal controller is in phase 1-5 orin phasé 3-6. State PC1737 is started ‘when the
signal controller leaves phase 2-7 and enters phase 1-7 or phase 3-7. Sfate PC1737 is ended when the
signal controller enters phaée 1-6. State PC2526 is started when the controller leaves phase 2-7 and
enters phase 2-5 or phase 2-6. State PC2526 is ended when the controller enters phase 1-6. State
PC17 is started when the controller enters phase 1-7, and is ended when the phase 1-7 advance green
timer has timed out. See Ref 14 note 2 intervals and timers - interval 2. State PC25 is started when the
controller leaves phase 3-5 and enters phase 2-5. State PC25 is ended when the controller enters phase
2-7. State PC26 is started when the controller enters phase 2-6, and is ended when the phase 2-6
advance green timer has timed out. See Ref 14 note 2 intervals and timers - interval 3. State PC27 is
started when the controller enters phase 2-7. State PC27 is ended when the time into phase 2 is greater
than or equal to the minimum interval for phase 2 and the time into phase 7 is greater than or equal to the
minimum interval for phase 7. See Ref 14 "Figure 3" note 3.c phase sequence. State PC35 is started
when the controller enters phase 3-5. State PC35 is ended when the "Figure 3" phase 3-5 clearance
green timer has timed out if the "Figure 3" phase 3-5 clearance green timer setting (special timer interval
12) is not equal to 99.0 or State PC35 is ended when there is simultaneous gapout on phase 3 and phase
5 if the "Figure 3" phase 3-5 clearance green timer setting (special timer interval 12) is equal to 99.0. See
Ref 14 "Figure 3" note 3.e phase sequence. State PC37 is started when the controller leaves phase 3-5
and enters phase 3-7, and is ended when the controller enters phase 2-7.
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Signal controller states for "Figure 4" are defined in the following paragraphs. State PC17 is
started when the controller enters phase 1-7, and is ended when the phase 1-7 advance green timer
times out. See Ref 14 diamond operation note 2 intervals and timers - interval 2. State PC26 is started
when the controller enters phase 2-6, and is ended when the phase 2-6 advance green timer times out.
See Ref 14 diamond operation note 2 intervals and timers - interval 3. State PC35 is started when the
controller enters phase 3-5, and is ended when the "Figure 4" phase 3-5 clearance green timer (special
timer interval 1) times out. See Ref 14 "Figure 4" note 1 phase Sequences - phase 3-5 clearance green
timer.

Controller states applicable to "Figure 6" are defined in the following discussion. State PC16 is
started when the controller enters the yellow change interval for phase 3-6 clearing to phase 1-6 if the
"Figure 6" option A (Option 7) is "NO" and the "Figure 6" phase 1-6 advance green minimum timer is not
equal to 0.0. State PC16 is ended when the controller enters the yellow change interval for phase 1-6
clearing to phase 1-5 or when the "Figure 6" phase 1-6 advance green maximum timer (special timer
interval 7) tirﬁes out. See Ref.14 "Figure 6" note 3 phase sequence options - option A = OFF. State
PC17 is started when the controller enters phase 1-7, and is ended when the phase 1-7 advance green
timer times out. See Ref 14 note 2 intervals and timers - interval 2. State PC27 is started when the
controller enters phase 2-7 if the "Figure 6" option B (Option 8) is "NO". State PC27 is ended when the
"Figure 6" phase 2-7 advance green timer (special timer interval 8) times out. See Ref 14 "Figure 6" note
3 phase sequence options - opﬁon B = OFF. State PC35 is started when the controller enters phase 3-5
(going from phase 3-7 to phase 1-5). State PC35 is ended when the "Figure 6" phase 3-5 clearance
green timer (special timer interval 1) times out. See Ref 14 "Figure 6" note 3 phase sequence options -
option C = OFF. State PC36 is started when the controller enters phase 3-6 and the "Figure 6" option A
(Option 7) is "NO". State PC36 is ended when there is simultaneous gapout on phase 3 and phase 6.
See Ref 14 "Figure 6" note 3 phase sequence options - option A = OFF, '

States for "Figure 7" consist of the following. State PC15 is started when the controller enters
phase 1-5 and the "Figure 7" option A (Option 10) is "NO". State PC15 is ended when there is
simultaneous gapout on phase 1 and phase 5. See Ref 14 "Figure 7" note 3 phase sequence options -
option A = OFF. State PC16is started when the controller enters the yellow change interval for phase 1-5
clearing to phase 1-6 if the "Figure 7" option A (Option 10) is "NO" and the "Figure 7" phase 1-6 advance
green minimum timer is not equal to 0.0. State PC16 is ended when the controller enters the yellow
change interval for phase 1-6 clearing to phase 3-6 or when the "Figure 7" phase 1-6 advance green
maximum timer (special timer interval 10) times out. See Ref 14 "Figure 7" note 3 phase sequence
options - option A = OFF. State PC26 is started when the controller enters phase 2-6, and is ended when
the phase 2-6 advance green timer times out. See Ref 14 diamond operation note 2 intervals and timers -
interval 3. State PC27 is started when the controller enters phase 2-7 if the "Figure 7" option B (Option
11) is "NO". State PC27 is ended when the "Figure 7" phase 2-7 advance green timer (special timer



interval 11) times out. See Ref 14 “Figure 7" note 3 phase sequence options - option B = OFF. State
PC35 is started when the controller enters phase 3-5 (going from phase 2-5 to phase 3-6), and is ended
when the "Figure 7" phase 3-5 clearance green timer (special timer interval 1) times out. See Ref 14
"Figure 7" note 3 phase sequence options - option C = OFF.

SPECIAL TIMER INTERVALS

This implementation of the diamond interchange controller provides several special timer intervals
which have varying effects for each of the sequence patterns, "Figures 3,4,6, and 7." These are
described in the following paragraphs.

The "Figure 3" phase 1-7 advance green timer value is initialized to the "Figure 3" phase 1-7
advance green timer setting (special timer interval 2) when the controller is in phase 2-7 or phase 3-7 and
enters the yellow change interval going to phase 1-7. In addition to initializing the timer value, hold is set
true for phase 1 and phase 7. The timer value is decremented each time scan if the timer value is greater
than 0.0. Whén it becomes less than or equalto 0.0, it is set to 0.0, hold is set false for phase 1 and phase
7, State PC17 is set false, if there is a call for phase 3, select is set true for phase 1, and if there is a call for
phase 6, select is set true for phase 7. See Ref 14 "Figure 3" diamond operation note 2 intervals and
timers - interval 2. The "Figure 3" phase 2-6 advance green timer value is initialized (special timer interval
3) when the controller is in phase 2-7 or phase 2-5 and enters the yellow chahge interval going to phase 2-
6. In addition to initializing thé timer value, hold is set true for phase 2 and phase 6. The timer value is
decremented each time scanif it is greater than 0.0. When it becomes less than or equal to 0.0,itis set to
0.0, hold is set false for phase 2 and phase 6, State PC26 is set false, if there is a call for phase 1, select is
set true for phase 2, and if there is a call for phase 5, select is set true for phase 6. See Ref 14 "Figure 3"
diamond operation note 2 intervals and timers - interval 3. The "Figure 3" phase 3-5 clearance green timer
value is initialized (special timer interval 12) when the controller enters the greeninterval for phase 3-5 and
the timer setting is not equal to 99.0 (simgap not enforced). Hold is set true for phase 3 and phase 5 and
State PC35 is set true. The timer value is decremented each time scan if it is greater than 0.0. When it
becomes less than or equal to 0.0,it is set to 0.0, hold is set false for phase 3 and phase 5, and State
PC35is set false. If timer setting is equal to 99.0 (simgap is enforced) and State PC35 is set true then the
controller waits until select is set true for both phase 3 and phase 5 and then hold is set false for phase 3
and phase 5, State PC35 is set false, simgap is set true, and a new phase is allowed to be selected. See
Ref 14 "Figure 3" note 3.e phase sequehce. ~ ‘

The "Figure 4" phase 3-5 clearance green timer value is initialized (special timer interval 1) when
the controller enters the green interval for phase 3-5. In addition to initializing the timer value, hold is set
true for phase 3 and phase 5 and State PC35 is set true. The timer value is decremented each time scanif .
State PC35 is set true. When it becomes less than or equalto 0.0, it is set to 0.0, hold is set false for
phase 3 and phase 5, State PC35 is set false, if the hext phase for ring 1 is phase 3, select is set true for



phase 5, and if the next phase for ring 1 is not phase 3, select is set true for phase 3. See Ref 14 "Figure
4" note 1 phase sequences. The "Figure 4" phase 1-7 advance green timer value is initialized (special
timer interval 2) when the controller is in phase 3-7 and enters the yellow change interval going to phase 1-
7 and there is a call for phase 2, phase 3, phase 5, and phase 6. In addition to initializing the timer value,
hold is set true for phase 1 and phase 7. The timer value is decremented each time scanif it is greater than
0.0. When it becomes less than or equalto 0.0, itis set to 0.0, hold is set false for phase 1 and phase 7,
State PC17 is set false, and select is set true for phase 7. See Ref 14 "Figure 4" diamond operation note
2 intervals and timers - interval 2. The "Figure 4" phase 2-6 advance green timer value is initialized (special
timer interval 3) when the controller is in phase 2-5 and enters the yellow change interval going to phase 2-
6 and there is a call for phase 1, phase 3, phase 5, and phase 7. In addition to initializing the timer value,
hold is set true for phase 2 and phase 6. The timer value is decremented each time scan if it is greater than
0.0. When it becomes less than or equal to 0.0 then it is set to 0.0, hold is set false for phase 2 and phase
6, State PC26 is set false, and select is set true for phase 2. See Ref 14 "Figure 4" diamond operation
note 2 intervals and timers - interval 3. The "Figure 4" phase 2 transfer gap timer value is initialized (special
timer interval 4) when the controlleris in phase 2-5, call is true for phase 3, callis true for phase 6, and the
timer value is equal to 0.0. When the controller enters phase 3-6,it is set to 0.0 and the detector D2 is
connected to phase 2 as the only detector. The timer value is decremented each time scan if it is greater
thah 0.0. When it becomes less than or equal to 0.0,it is set to 0.0 and the detector D2A is connected to
phase 2 as the only detector. See Ref 14 "Figure 4 note 2 detector operation - D2 & D2A. The "Figure 4"
phase 7 transfer gap timer value is initialized (special timer interval 5) when the controller is in phase 3-7,
call is true for phase 1, call is true for phase 5, and the timer value is equal to 0.0. When the controller
enters phase 1-5,it is set to 0.0 and the detector D7 is connected to phase 7 as the only detector. The
timer value is decremented each time scan if it is greater than 0.0. When it becomes less than or equalto
0.0,it is set to 0.0 and the detector D7A is connected to phase 7 as the only detector. See Ref 14 "
4" note 2 detector operation - D7 & D7A.

Figure

The "Figure 6" phase 3-5 clearance green timer value is initialized (special timer interval 1) when
the controller enters the green interval for phase 3-5 and the next phase is phase 1-5. In addition to
initializing the timer value, hold is set true for p.hase 3 and phase 5 and State PC35 is set true. The timer
value is decremented each time scan if it is greater than 0.0. When it becomes less than or equal to 0.0,it
is set to 0.0, hold is set false for phase 3 and phase 5, and State PC35 is set false. See Ref 14 "Figure 6"
note 3 phase ‘s'equence options - option C = OFF. The "Figure 6" phase 1-7 advance green timer value is
initialized (special timer interval 2) when the controller is in Phase 3-7 and enters the yellow change interval
going to phase 1-7 and the “Figure 6" option C (Option 9) is "YES". In addition to initializing the timer
value, hold is set true for phase 1 and phase 7. The timer value is decremented each time scanifitis
greater than 0.0. When it becomes less than or equal to 0.0,it is set to 0.0, hold is set false for phase 1
and phase 7, State PC17 is set false, and select is set true for phase 7. See Ref 14 "Figure 8" note 3



phase sequence options - option C = ON. The "Figure 6" phase 2 transfer gap timer value is initialized
(special timer interval 4) when the controller enters the green interval for phase 2-5 and when the
controller is in phase 2-5, there has been a detection on detector D2, and the timer value is greater-than
0.0. When the controller enters the green interval for a phase that is not phase 2-5,itis set to 0.0 and the
detector D2 is connected to phase 2 as the only detector. The timer value is decremented each time scan
if it is greater than 0.0. When it becomes less than or equalto 0.0 theniitis set to 0.0 and the detector D2A
is connected to phase 2 as the only detector if the "Figure 6" option B (Option 8) is "YES" or the detector
D2A is connected to phase 5 as the only detector if the "Figure 6" option B (Option 8) is "NO". See Ref 14
"Figure 6" note 4 alternate and overlay detectors - D2A. The "Figure 6" phase 7 transfer gap timer value is
initialized (special timer interval 5) when the controller enters the green interval for phase 3-7, "Figure 6"
option C (Option 9) is "YES", call is true for phase 1, and call is false for phase 6 and when the controller is
in phase 3-7, "Figure 6" option C (Option 9) is "YES", call is false for phase 6, there has been a detection
on detector D7, and the timer value is greater than 0.0. When the controller is in phase 3-7, "Figure 6"
option C (Opti‘on 9) is "YES", call is true for phase 6 then it is set to 0.0 and the detector D7 is connected
to phase 7 as the only detector. When the controller enters the green interval for a phase that is not phase
/8-7,itis set to 0.0 and the detector D7 is connected to phase 7 as the only detector. The timer value is
| decremented each time‘scan if it is greater than 0.0, and when it becomes less than or equalto 0.0, it is set
to 0.0 and the detector D7A is connected to phase 7 as the only detector. See Ref 14 "Figure 6" note 4
.alternate and overlap detectors - D7A. The "Figure 6" phase 1-6 advance green minimum timer value is
initialized to the specified setting (special timer interval 6) when the coniroller is in p‘hése 3-6 and enters
the yellow change interval going to phase 1-6 and the "Figure 6" option A (Option 7) is "NO". In addition
to initializing the timer value, hold is set true for phase 1 and phase 6 and State PC16 is set true. The timer
value is decremented each time scan if it is greater than 0.0. When it becomes less than or equal to 0.0,it is
set to 0.0, hold is set false for phase 1 and phase 6. See Ref 14 "Figure 6" note 3 phase sequence
options - option A = OFF. The "Figure 6" phase 1-6 advance green maximum timer value is initialized
(special timer interval 7) when the controller is in phase 3-6 and enters the yellow change interval going to
phase 1-6 and the "Figure 6" option A (Option 7) is "NO". In addition to initializing the timer value, hold is
set true for phase 1 and phase 6 and State PC16 is set true. When the controller enters the yellow
change interval for phase 1-6 and State PC16 is true,itis set to 0.0 and State PC16 is set false. The timer
valueis decremented each time scan if it is greater than 0.0, and when it becomes less than or equal to
0.0,itis setto 0.0, State PC16 is set false, and select is set true for phase 6. See Ref 14 "Figure 6" note 3
phase sequence options - option A = OFF. The "Figure 6" phase 2-7 advance green timer value is
initialized (special timer interval 8) when the controller enters the green interval for phase 2-7 and the
"Figure 6" option B (Option 8) is "NO". In addition to initializing the timer value, hold is set true for phase 2
and phase 7 and State PC27 is set true. The timer value is decremented each time scan if State PC27 is
true. When it becomes less than or equal to 0.0, it is set to 0.0, hold is set false for phase 2 and phase 7,



State PC27 is set false, and select is set true for phase 2. See Ref 14 "Figure 6" note 3 phase sequence
options - option B = OFF.

The "Figure 7" phase 3-5 clearance green timer value is initialized (special timer interval 1) when
the controller enters the green interval for phase 3-5 and the next phase is phase 3-6. In addition to
initializing the timer value, hold is set true for phase 3 and phase 5 and State PC35 is set true. The timer
value is decremented each time scan if it is greater than 0.0. When it becomes less than or equal to 0.0,it
is setto 0.0, hold is set false for phase 3 and phase 5, and State PC35 is set false. See Ref 14 "Figure 7"
note 3 phase sequence options - option C = OFF. The "Figure 7" phase 2-6 advance green timer value is
initialized (special timer interval 3) when the controller is in phase 2-5 and enters the yellow change interval
going to phase 2-6 and the "Figure 7" option C (Option 9) is "YES". In addition to initializing the timer
value, hold is set true for phase 2 and phase 6. The timer value is decremented each time scan if it is
greater than 0.0, and when it becomes less than or equalto 0.0, itis set to 0.0, hold is set false for phase 2
and phase 6, State PC26 is set false, and select is set true for phase 2. See Ref 14 "Figure 7" note 3
phase sequehce options - option C = ON. The "Figure 7" phase 2 transfer gap timer value is initialized
(special timer interval 4) when the controller enters the green interval for phase 2-5, "Figure 7" option C
(Option 12) is"YES", call is true for phase 6, and call is false for phase 1 and when the controller is in phase
2-5, "Figure 7" option C (Option 12) is "YES", call is false for phase 1, there has been a detection on
detector D2, and the timer value is greater than 0.0. When the controller is in phase 2-5, "Figure 7" option
C (Option 12) is "YES", call is true for phase 1 then it is set to 0.0 and the detector D2 is connectedk to
phase 2 as the only detector. When the controller enters the green interval for a phase that .s not phase 2-
5,it is set to 0.0 and the detector D2 is connected to phase 2 as the bnly detector. The timer value is
decremented each time scan if it is greater than 0.0, and when it becomes less than or equal to 0.0, it is set
to 0.0 and the détector D2A is connected to phase 2 as the only detector. See Ref 14 “Figure 7" note 4
alternate and overlap detectors - D2A. '

The "Figure 7" phase 7 transfer gap timer value is initialized (special timer interval 5) when the
controller enters the green interval for phase 3-7 and when the controller isin phase 3-7, there has been a
detection on detector D7, and the timer value is greater than 0.0. When the controller enters the green
interval for a phase that is not phase 3-7,itis set to 0.0 and the detector D7 is connected to phase 7 as the
only detector. The timer value is decremented each time scan if it is greater than 0.0, and when it .
becomes less than or equal to 0.0, it is set 10 0.0 and the detector D7A is connected to phase 7 as the
only detector if the "Figure 7" option B (Option 11) is "YES" or the detector D7A is connected to phase 3
as the only detector if the "Figure 7" option B (Option 11)'is "NO". See Ref 14 "Figure 7" note 4 alternate
and overlay detectors - D7A. The "Figure 7" phase 1-6 advance green minimum timer value is initialized
(special timer interval 9) when the controller is in phase 1-5 and enters the yellow change interval going to
phase 1-6-and the "Figure 7" option A (Option 10) is "NO". In addition to initializing the timer value, hold is
set true for phase 1 and phase 6 and State PC16 is set true. The timer value is decremented each timé
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scan if it is greater than 0.0. When it becomes less than or equal to 0.0, it is set tb 0.0, hold is set false for
phase 1 and phase 6. See Ref 14 "Figure 7" note 3 phase Sequence options - option A = OFF. The
"Figure 7" phase 1-6 advance green maximum timer value is initialized (special timer interval 10) when the
controller is.in phase 1-5 and enters the yellow change interval going to phase 1-6 and the "Figure 7"
option A (Option 10) is "NO". In addition to initializing the timer value, hold is set true for phase 1 and
phase 6 and State PC16 is set true. When the controller enters the yellow change interval for phase 1-8
and State PC16 is true,it is set to 0.0 and State PC16 is set false. The timer value is decremented each
time scaniif it is greater than 0.0, and if it becomes less than or equalto 0.0, it is setto 0.0, State PC18 is
set false, and select is set true for phase 1. See Ref 14 "Figure 7" note 3 phase sequence options -
option A = OFF. The "Figure 7" phase 2-7 advance green timer value is initialized (special timer interval
11) when the controller enters the green interval for phase 2-7 and the "Figure 7" option B (Option 11) is
"NO™. In addition to initializing the timer value, hold is set true for phase 2 and phase 7 and State PG27 is
settrue. The timer value is decremented each time scan if State PC27 is true. When it becomes less than
or equal to 00 itis set to 0.0, hold is set false for phase 2 and phase 7, State PC27 is set false, and select
is set true for phase 7. See Ref 14 "Figure 7" note 3 phase Sequence options - option B = OFF.

bETECTOR CONNECTIONS

The detector connections for detector D3, D13, D5, ahd D56 for "Figure 4", "Figure 6", and
"Figure 7" are complicated and best described for each phase combination. The detector connections
are set when the controller enters the green interval for a new phase. The options effecting the detector
connections are Option 1 (enable/disable detector 3 during phase 3-7), Option 2 (enable/disable detector
13 during phase 3-7), Option 3 (enable/disable detector 5 during phase 2-5), and Option 4
(enable/disable detector 56 during phase 2-5). See Ref 14 note 4 I/O assignments.

For "Figure 4", Table B-3 describes the detector connections for each phase combination. See
Ref 14 "Figure 4" note 2 detector operation - D3, D13, D5, and D5, The abbreviation"opt" means that
the detector connection is based on Option 1, Option 2, Option 3, or Option 4.

For "Figure 6", Table B-4 describes the detector connections for each phase combination. See
Ref 14 "Figure 6" note 4 alternate and overlap detectors - D3, D13, D5, and D56. The abbreviation"opt"
means that the detector connection is based on Option 1, Option 2, Option 3, or Option 4, and "ph1"
means that the detector is connected to phase 1 while "ph6" means that the detector is connected to
phase 6.

For "Figure 7", Table B-5 describes the detector connections for each phase combination. See
Ref 14 "Figure 7" note 4 alternate and overlap detectors - D3, D13, D5, and D56. The abbreviation "opt"
means that the detector connection is based on Option 1, Option 2, Option 3, or Option 4, and "ph1"
means that the detector is connected to phase 1 while "phs" means-that the deiector i connected to
phase 6. |
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TABLE B-3. "FIGURE 4" DETECTOR CONNECTIONS
PHASE D3 D13 D5 D56
1-5 yes no yes yes
1-6 n/a va n/a n/a
1-7 no no no no
2-5 yes yes opt opt
2-6 no no no no
2-7 n/a va va n/a
3-5 yes yes yes yes
3-6 yes yes yes no
3-7 opt opt yes yes
TABLE B-4. "FIGURE 6" DETECTOR CONNECTIONS
PHASE D3 D13 D5 D56
1-5 yes no yes yes
1-6 yes no yes no
1-7 yes no yes no
25 yes phi opt opt
2-6 yes no yes no
2-7 yes no yes no
3-5 yes yes yes yes
3-6 yes yes yes no
3-7 opt opt yes ph6




TABLE B-5. "FIGURE 7" DETECTOR CONNECTIONS

PHASE D3 D13 D5 D56
1-5 yes no yes yes
1-6 yes no yes no
1-7 yes no yes no
25 yes ph1 opt opt
2-6 | yes no yes no
2-7 yes no yes no
3-5 yes yes yes yes
3-6 yes yes yes no
3-7 opt opt yes phé

The controller is called each time scan by SIMPRO after all vehicles have been processed for the
time scan. During the time scan, detector actuations are noted by SIMPRO for vehicles on an inbound link

oron aninternal link. The controller has an initialization phase that is processed on the first execution only
and then the controller is processed seque‘ntially in 13 stages.

CONTROLLER STAGES

A brief explanation of the controller stages is as follows. During the initialization stage, operations
associated with initialization are performed. During Sfage 1, the timers for the phases are incremented
and decremented. During Stage 2, detector actuations are checked for each phase for each ring and
special calls are made as necessary. During Stage 3, all appropriate special timer values are decremehted
and the actions taken when the special timer value becomes less than or equal to 0.0. During Stage 4,
each ring is processed to check for gap out, max out, or time out. During Stage 5, the next phase is
chosen after gap out, max out, or time out. During Stage 8, simgap is checked as required and the
appropriate action taken. During Stage 7, the current phase for each ring is processed for the green
interval and the controller enters the yellow change interval if necessary. During Stage 8, the current
phase for each ring is processed for the yellow change interval and the controller enters the red clearance
interval if necessary. During Stage 9, the current phase for each ring is processed for the red clearance
interval and the controller enters the green interval for the next phase if necessary. During Stage 10,
detector changes that have to be checked each time scan are processed. During Stage 11, a new cam
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stack is made if necessary. During Stage 12, changes that have to be made upon entry into the green
interval for a new phase are processed. During Stage 13, all detectors are set false.

During the initialization stage the current phase for each ring is set to the starting phase, the
interval for each ring is set to green, the cam stack for each ring is positioned to the green interval for the
current phase , the next phase number for each ring is set equal to 0, the time into the current phase for
each ring is set to 0.0, the time remaining on the gap out timer for the current phase for each ring is set to
the minimum interval for the phase, the max out timer for the current phase for each ring is set to an
extremely large number, the cam stack for each ring is merged into one cam stack position, and the
overlap cam stacks are checked and merged if necessary.

During Stage 1, the timers for the phases are incremented and decremented. The time into the
current phase for each ring is incremented by the time scan value, the time remaining on the gap out timer
for the current phase for each ring is decremented by the time scan value, simgap is set false, new cam
stack is set false, new phase for each ring is set false, and the next phase number for each ring is set equal
to 0. _ i .

During Stage 2, detector actuations are checked for each phase for each ring and special calls are
made as necessary. System demand on red is determined; call is set true for a phase if there is detector
actuation for the phase, the phase is the current phase for a ring, and the phase is in the yellow change or
red clearance interval; and call is set true for a phase if there is detector actuation for the phase and the
phase is not the current phase fér aring. For "Figure 3", if the controller is in phase 1-6, 3-6, or 1-5 and
callis set true for phase 2 or phase 7 then call is set true for phase 3 and phase 5 (see Ref 14 "Figure 3"
note 3.b phase sequence). For "Figure 3", if the controller is in phase 2-7 and call is true for phase 1 then
call is set true for phase 6 (see Ref 14 "Figure 3" note 3.d phase Sequence - during phase 2-7). For
"Figure 3", if the controller is in phase 2-7 and call is true for phase 6 then call is set true for phase 1 (see
Ref 14 "Figure 3" note 3.d phase sequence - during phase 2-7).

During Stage 3, all appropriate special timer values are decremented and the actions taken when
the special timer value becomes less than or equal to 0.0. |

During Stage 4, each ring is processed to check for gap out, max out, or time out. For "Figure 3",
Stage 5 is processed within the Stage 4 ring loop. For "Figure 4", "Figure 6", and “Figure 7", Stage 5 is
processed after Stage 4 is completed. If simgap is true then the controller skips to Stage 5. If a special
timer interval has timed out, the controller branches to the section for processing a gap out or a max out. |f
select is true for the current phase and hold is true for the current phase then the controller skips to the
next ring. Demand on red for the ring is processedvnekt. If the current phase is in the yellow change or
red clearance interval then the controller skips to the next ring. If there has been detector actuation for the
current phase for the ring and the time into the phase for the Current phase is greater than the initial
interval for the current phase then the time remaining on the gap out timer for the Current phase is set to
the vehicle interval for the current phase for the ring and select is set false for the curren phase. If demand
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on red for the ring is true and the max out timer for the current phase for the ring is equal to an extremely
large number then the max out timer for the current phase for the ring is set to the maximum of the time
into the phase for the current phase for the ring plus the maximum interval for the current phase for the
ring and the.minimum interval for the current phase for the ring. If the max out timer for the current phase
for the ring is not equal to an extremely large number and the time remaining on the gap out timer for the
current phase for the ring is less than or equal to 0.0 then the controller branches to the section for
processing a gap out. If the time into the current phase for the ring is greater than or equal to the max out
timer for the current phase for the ring then the controller branches to the section for processing a max
out. If the time into the current phase for the ring is greater than or equal to the vehicle interval for the
current phase for the ring and there has been detector actuation for the current phase for the ring then call
is set false for the current phase. The controller then skips to the next ring.

If gap out has occurred for the current phase for the ring then the following actions are taken. If
select is already true for the current phase for the ring then the controller skips to the last paragraph for
Stage 4. If there have been detector actuations for the current phase for the ring then the controller
branches to the section for processing a max out. This test is made so that a time out will be counted as a
gap out if there is no demand remaining for the phase or will be counted as a max out if there is demand
femaining forthe phase. If the time into the simulation is greater than the start-up simulation time then the
total number of gap outs for the current phase for the ring is incremented by 1 and the time into the
current phase for the ring is added to the total time into the current phase for gap outs for the ring. The
controller then skips to the last paragraph for Stage 4. ‘ ‘

If max out has occurred for the current phase for the ring then the following actions are taken. If
select is already true for the current phase for the ring then the controller skips to the last paragraph for
Stage 4. If the time into the simulation is greater than the start-up simulation time then the total number of
max outs for the current phase for the ring is incremented by 1 and the time into the current phase for the
ring is added to the total time into the current phase for max outs for the ring. The contréller then skips to
the last paragraph for Stage 4. For the final operation for Stage 4, select is set true for the current phase
for the ring and call is set false for the current phase. ‘

During Stage 5, the next phase is chosen after gap out, max out, or time out. Stage 5 for "Figure
3"is processed only if select is true for the current phase for the ring. If the current phase for any ring is in
the yellow change or red clearance interval then the controller skips to the next ring. If hold is true for the
current phase for the ring then the controller skips to the next ring.

If (1) phase 2-7 is not the current phase combination, (2) phase 2-7 is the current phase
combination, phase 2 is the current phase for the ring, and Option 5 is "NO", or (3)'phase 2-7 is the current
phase combination, phase 7 is the current phase for the ring, and Option 6 is "NO", then the controller

uses the normal clear-to sequence meaning that phase 1 can clear to phase 3, phase 2 can clear to
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phases 1 and 3, phase 3 can clear to phases 2 and 1, phase 5 can clear to phases 7 and 6, phase 6 can
clear to phase 5, and phase 7 can clear to phases 6 and 5.

If (1) phase 2-7 is the current phase combination, phase 2 is the current phase for the ring, and
Option 5 is "YES" or (2) phase 2-7 is the current phase combination, phase 7 is the current phase for the
ring, and Option 6 is "YES", then the controller uses the reverse clear-to Sequence meaning that phase 1
can clear to phase 3, phase 2 can clear to phases 3 and 1, phase 3 can clear to phases 1 and 2, phase 5
can clear to phases 6 and 7, phase 6 can clear to phase 5, and phase 7 can clear to phases 5 and 6.

It call is true for a phase to which the current phase for the ring can clear, the new phase
combination is allowed, and the current phase combination is allowed to clear directly to the new phase
combination, then the controller sets the next phase for the ring to the phase and the controller skips the
the next ring.

If there is no demand for any phase to which the controller can clear and system demand on redis
true then (1) if the controller is in phase 2-7, phase 3-7 after phase 2-7, phase 1-7, phase 2-5 after phase
2-7, or phase 2-6 then if the current phase for the ring is not phase 1 then callis set true for phas'ej_and if
the current phase for the ring is not phase 6 then call is set true for phase 6, (2) if the controller is in phase
3-5, phase 3-7 after phase 3-5, or phase 2-5 after phase 3-5 then if the current phase for the ring is not
phase 2 then call is set true for phase 2 and if the current phase for the ring is not phase 7 then call is set
true for phase 7, (3) if the controller is in phase 1-6, 3-6, or 1-5 then if the current phase for the ring is not
phase 3 then call is set true for phase 3 and if the current phase for the ring is not phase 5 then callis set
true for phase 5, and (4) the controlier skips the the next ring. This action may cause call to be set true for a
phase in the other ring to eventually move the controller in the preferential sequence order to a phase
combination which will service the demand. |

Stage 5 for "Figure 4", "Figure 6", and "Figure 7" is processed only if select is true for the current
phase for one of the rings or for both rings. If the current phase for any ring is in the yellow change or red
clearance interval then the controller skips to Stage 6. If select is tryue for the current phase of only one
ring then the following operations are performed. If hold is true for the current phase in the ring that is in
select then the controller skips to Stage 6. If the controller is in a clearance phase then (a) the next phase
number for the ring that is in select is set to the destination phase number for the ring that is in select and
(b) the controller skips to Stage 6.

It (a) call is true for a phase to which the current phase combination can clear, and the phase is in
the same ring that is in select and (b) the current phasein the ring that is not in select is equal to the phase
10 which the current phase combination can cle’ar, and the phase is in the ring that is not in select then (a)
the next phase number for the ring that is in select is set to the phase to which the current phase
combination can clear, and (b) the controller skips to Stage 6.

If (a) there is no demand for any phase to which the controller can clear, and (b) system demand on
red is true then (a) if the current phase in ring 1 is not equal to the phase in ring 1 for the preferential
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sequence then call is set true for the phase in ring 1 for the preferential sequence, (b) if the current phase
in ring 2 is not equal to the phase in ring 2 for the preferential sequence then call is set true for the phase
in ring 2 for the preferential sequence, and (c) the controller skips to Stage 6.

If (a) there is no demand for any phase to which the controller can clear, (b) system demand on red
is false, and (c) rest is true for the current phase combination then the controller skips to Stage 6.

If select is true for the current phase of both rings then the following operations are performed. If
hold is true for the current phase in either ring then the controller skips to Stage 6. If the controller is in a
clearance phase then (a) the next phase number for each ring is set to the destination phase number for
the ring and (b) the controller skips to Stage 6.

If (a) the phase in ring 1 to which the current phase combination can clear is not equal to the
current phase in ring 1, (b) the phase in ring 2 to which the current phase combination can clear is not
equal to the current phase in ring 2, (c) call is true for the phase in ring 1 to which the current phase
combination can clear , and (d) callis true for the phase in ring 2 to which the current phase combination
can clear, then (a) if there is no clearance phase defined, the next phase number for each ring is setto the
phase to which the current phase combination can Clear, orif there is a clearance phase defined then the
next phase number for each ring is set to the clearance phase and the destination phase i's set to the
phase to which the current phase combination can clear, and (b) the controller skips to Stage 6.

If (a) the phase in ring 1 to which the current phase cofnbination can clear, is not equal to the
current phase in ring 1 and (b) callis true for the phase inring 1 to which the current phase combination
can Clear, the'n (a) the next phase number for ring 1 is set to the phase to which the current phase
combination can clear, and (b) the controller skips to Stage 6. ‘

If (a) the phase in ring 2 to which the current phase combination can clear, is not equal to the
current phase in ring 2 and (b) callis true for the phase in ring 2 to which the current phase combination
can clear, then (a) the next phase number for ring 2 is set to the phase to which the current phase
combination can clear, and (b) the controller skips to Stage 6.

If (a) there is no demand for any phase to which the controller can clear, and (2) system demand on
red is true then (a) if the current phase in ring 1 is not equal to the phase in ring 1 for the preferential
sequence then call is set true for the phase in ring 1 for the preferential sequence, (b) if the current phase
inring 2 is not equal to the phase in ring 2 for the preferential Sequence then call is set true for the phase
in ring 2 for the preferential sequence, and (c) the controller skips to Stage 6. If (a) there is no demand for
any phase to which the controller can clear, (b) system demand on red is false, and (c) rest is true for the
Current phase combination then the controller skips to Stage 6.

During Stage 6 for the controller, simgap is checked as required and the appropriate action taken.
For "Figure 3", if (a) the "Figure 3" phase 3-5 clearance green timer setting (special timer inteival 12) s
equal to 99.0, (b) State PC35is true, (c) select is true for phase 3, and (d) select is true for phase % then
(a) hold is set false for phase 3, (b) hold is set false for phase 5, (c) State PC35is set false, (d) simq.y;. 15 set



B-23

true, and (e) the controller goes back to the start of Stage 4 (see Ref 14 "Figure 3" note 3.e phase
sequence).

For "Figure 6", if (a) the "Figure 6" option A (Option 7) is "NO", (b) State PC36 is true, (c) selectis
true for phase 3, and (d) select is true for phase 6, then (a) hold is set false for phase 3, (b) hold is set false
for phase 6, (c) State PC36 is set false, (d)-simgap is set true, and (e) the controller goes back to the start
of Stage 4 (see Ref 14 "Figure 6" note 3 phase sequence options - option A = OFF). For "Figure 7", if (a)
the "Figure 7" option A (Option 10) is "NO", (b) State PC15 is true, (c) select is true for phase 1, and (d)
select is true for phase 5, then (a) hold is set false for phase 1, (b) hold is set false for phase 5, (c) State

PC15 is set false, (d) simgap is set true, and (e) the controller goes back to the start of Stage 4 (see Ref 14
"Figure 7" note 3 phase sequence options - option A = OFF)

During Stage 7, the current phase for each ring is processed for the green interval and the
controller enters the yellow change interval if necessary. If the next phase number is equal to 0 (the
current phase for the ring has not gaped out, maxed out, or timed out or the current phase for the ring has
gaped out, maxed out, or ti'rhed out but the next phase has not been chosen therefore stay in the green
interval) then the controller skips to the next ring. If the next phase number is not equal to 0 (the current
phase in the ring has gaped out, maxed out, or timed out and the next phase has been chosen therefore
enter the yellow change interval) then next is set true for the next phase number, the max out timer for the
current phase for the ring is set to an extremely large number, select is set false for the current phase, it
the gap out timer for the currentA phase for the ring is greater than 0.0 (max out has occurred) then call is
set true for the current phase, the gap out timer for the current phase for the ring is set to the yeliow
change interval for the current phase for the ring, the cam stack is positioned to the yellow change interval
for the current phase, new cam stack is set true, and the interval for the current phase is set to yellow
change.

For "Figure 3", (a) if the controller is in phase 2-7 or 3-7 and the next phase is 1-7 then the "Figure
3" phase 1-7 advance green timer (special timer interval 2) is started by initializing the "Figure 3" phase 1-7
advance green timer value to the "Figure 3" phase 1-7 advance green timer setting, hold is set true for
phase 1, and hold is set true for phase 7 (see Ref 14 "Figure 3" diamond operation note 2 intervals and
timers - interval 2) and (b) if the controller is in phase 2-7 or 2-5 and the next phase is 2-6 then the "Figure
3" phase 2-6 advance green timer (special timer interval 3) is started by initializing the "Figure 3" phase 2-6
advance green timer value to the "Figure 3" phase 2-6 advance green timer setting, hold is set true for
phase 2, and hold is set true for phase 6 (see Ref 14 "Figure 3" diamond operation note 2 intervals and
timers - interval 3).

For "Figure 4", (a) if the controller is.in phase 3-7, the next phase is phase 1-7, call is true for
phases 2, 3, 5, and 6 then the "Figure 4" phase 1-7 advance green timer (special timer interval 2)is
started by initializing the "Figure 4" phase 1-7 advance green timer to its setting, hold is set true for phase
1, and hold is set true for phase 7 (see Ref 14 "Figuré 4" diamond operation note 2 intervals and timers -
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interval 2) and (b) if the controller is in phase 2-5, the next phase is phase 2-6, call is true for phases 1, 3, 5,
and 7, then the "Figure 4" phase 2-6 advance green timer is started by initializing it to its setting, hold is set
true for phase 2, and hold is set true for phase 6 (see Ref 14 "Figure 4" diamond operation note 2 intervals
and timers - interval 3). '

For "Figure 6", (a) if State PC16 is true then the "Figure 6" phase 1-6 advance green maximum
timer (special timer interval 7) is cancelled by setting it to 0.0 and State PC16 is set false (see Ref 14
"Figure 6" note 3 phase sequence options - option A = OFF), (b) if the controller is in phase 3-6, the next
phase is phase 1-6, and the "Figure 6" option A (Option 7) is "NO", then the "Figure 6" phase 1-6 advance
green minimum timer (special timer interval 6) is started by initializing it, the "Figure 6" phase 1-6 advance
green maximum timer (special timer interval 7) is started by initializing it, hold is set true for phase 1, and
hold is set true for phase 6 (see Ref 14 "Figure 6" note 3 phase sequence options - option A = OFF), and
(c) if the controller is in phase 3-7, the next phase is phase 1-7, and the "Figure 6" option C (Option 9) is
"YES", then the "Figure 6" phase 1-7 advance green timer (special timer interval 2) is started by initializing
it, hold is set true for phase 1, and hold is set true for phase 7 (see Ref 14 "Figure 6" note. 3 phase
sequence options - option C = ON).

For "Figure 7", (a) if State PC16 is true then the "Figure 7" phase 1-6 advance green maximum
timer (special timer interval 10) is cancelled by setting it to 0.0 and State PC16 is set false (see Ref 14
"Figure 7" note 3 phase sequehce options - option A = OFF), (b) if the controller is in phase 1-5, the next
phase is phase 1-6, and the "Figure 7" option A (Option 10) is "NO", then the "Figure 7" phase 1-6
advance green minimum timer (special timer interval 9) is initialized, the "Figure 7" phase 1-6 advance
green maximum timer (special timer interval 10) is initialized , hold is set true for phase 1, and hold is set
true for phase 6 (see Ref 14 "Figure 7" note 3 phase sequence options - option A = OFF), and (c) if the
controller is in phase 2-5, the next phase is 2-6, and the "Figure 7" option C (Option 9) is "YES", then the
"Figure 7" phase 2-6 advance green timer (special timer interval 3) is initialized , hold is set true for phase
2, and hold is set true for phase 6 (see Ref 14 "Figure 7" note 3 phase sequence options - option C =
ON).

During Stage 8, the current phase for each ring is processed for the yellow change interval and
the controller enters the red clearance interval if necessary. If the gap out timer for the current phase is
greater than 0.0, the controller skips to the next ring. If the gap out timer for the current phase is less than
or equal to 0.0, the gap out timer for the current phase is set to the red clearance change interval for the
current phase, the cam stack is positioned to the red clearance interval for the current phase, new cam
stack is set true, and the interval for the current phase is set to red clearance.

During Stage 9, the current phase for each ring is processed for the red clearance interval and the
controller enters the green interval for the next phase if necessary. If the gap out timer for the current
phase for the ring is greater than 0.0 then the controller skips to the next ring. If the gap out timer for the

current phase is less than or equal to 0.0 then the current phase for the ring is set to the next phase, the
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time into the current phase for the ring is set to 0.0, the gap out timer for the current phase is set to the
minimum interval for the current phase for the ring, the cam stack is positioned to the green interval for the
current phase for the ring, demand on red is set false for the current phase for the ring, call is set false for
the currentﬁp.hase for the ring, next is set false for the current phase , the next phase number is set to 0 for
the current phase for the ring, new cam stack is set true, new phase is set true, and the interval for the
current phase is set to green.

During Stage 10, detector changes that must be checked each time scan are processed. For
"Figure 4", (a) if the controller is in phase 2-5, call is true for phase 3, call is true for phase 6, and the
"Figure 4" phase 2 transfer gap timer value (special timer interval 4) is equal to 0.0 then the "Figure 4"
phase 2 transfer gap timer is started by initializing it (see Ref 14 "Figure 4" note 2 detector operation - D2 &
D2A) and (b) if the controller is in phase 3-7, call is true for phase 1, call is true for phase 5, and the "Figure
4" phase 7 transfer gap timer value (special timer interval 5) is equal to 0.0 then the "Figure 4" phase 7
transfer gap timer is initialized (see Ref 14 "Figure 4" note 2 detector operation - D7 & D7A).

During Stage 11, a new cam stack is made if necessary. If new cam stack is true then the old cam
stack pointer is set to the new cam stack pointer, a new cam stack is made in the new cam stack pointer
position by merging the cam stack entries for the current interval for the current phase in ring 1 and the
cam stack entries for the current interval for the current phase in ring 2, and the overlap cam stack entries
are merged if necessary.

During Stage 12, changes that have to be made upon entry into the green interval for a new
phase are processed. If new phase is true forring 1 or ring 2 then the following operations are performed.

For "Figure 3", the following operations are performed. State PC17 is set false and if the
controller is in phase 1-7 then State PC17 is set true. State PC25 is set false and if the controller is in
phase 2-5 and the old phase is phase 3-5 then hold is set true for phase 2 and State PC25 is set true.
State PC37 is set false and if the controller is in phase 3-7 and the old phase is 3-5 then hold is set true for
phase 7 and State PC37 is set true. State PC26 is set false and if the controller is in phase 2-6 then State
PC26 is set true. State PC27 is set false and if the controller is in phase 2-7 then (a) hold is set true for
phases 2 and 7, and State PC27 is set true (see Ref 14 "Figure 3" note 3.c phase sequence) and (b) if call
is true for phase 1 then call is set true for phase 6 and if call is true for phase 6 then call is set true for phase
1 (see Ref 14 "Figure 3" note 3.d phased sequence). State PC35 is set false and if the controller is in
phase 3-5 then (a) if the "Figure 3" phase 3-5 clearance green timer setting (special timer interval 12) is not
equal to 99.0 then it is initialized, and (b) hold is set true for phases 3, and 5, and State PC35 is set true
(see Ref 14 "Figure 3" note 3.e phase sequence). State PC1536 is set false and if the controller is in
phases 1-5 or 3-6, then State PC1536 is set true. If the controller is in phase 1-6 then State PC1737 is set
false and State PC2526 is set false. If the controller is in phases 1-7 or 3-7 and the old phase is 2-7 then
State PC1737 is set true. If the controller is in phases 2-5 or 2-6 and the old phase is 2-7 then State

PC2526 is set true. If the controller is in phase 2, then the number of detectors for phase 3 is set to 2-s0
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that detectors D3 and D13 are connected, else the number of detectors for phase 3 is set to 1 so that
detector D3 is connected (see Ref 14 "Figure 3" note 1 detectors - D13). If the controller is in phase 7
then the number of detectors for phase 5 is set to 2 so that detectors D5 and D56 are connected else the
number of detectors for phase 7 is set to 1 so that detector D5 is connected (see Ref 14 "Figure 3" note 1
detectors - D56). If the controller is in phases 1-6, 3-6, or 1-5, and call is true for phase 2 or 7 then call is
set true for phases 3 and 5 (see Ref 14 "Figure 3" note 3.b phase sequence).
For "Figure 4", the following operations are performed. State PC17 is set false and if the controller
is in phase 1-7 then State PC17 is set true. State PC26 is set false and if the controller is in phase 2-6
then State PC26 is set true. State PC35 is set false and if the controller is in phase 3-5then the "Figure 4"
phase 3-5 clearance green timer (special timer interval 1) is initialized, hold is set true for phase 3, hold is
set true for phase 5, and State PC35 is set true (see Ref 14 "Figure 4" note 1 phase sequence). If the
controller is in phase 3-6 then the "Figure 4" phase 2 transfer gap timer (special timer interval 4) is
cancelled by setting it to 0.0 and the detector D2 is connected to phase 2 as the only detector (see Ref 14
"Figure 4" note 2 detector operation - D2 & D2A). If the controller is in phase 1-5 then the “Figure 4"
phase 7 transfer gap timer (special timer interval 5) is cancelled by setting it to 0.0 and the detector D7 is
. connected to phase 7 as the only detector (see Ref 14 "Figure 4" note 2 detector operation - D7 & D7A).
/ Table B-6 describes the detector connections made for each phase combination. See Ref 14

"Figure 4" note 2 detector operation - D3, D13, D5, and D56. ';opt" means that the detector connection is
based on Options 1, 2,3, or 4. ;

TABLE B-6. DETECTOR CONNECTIONS AND PHASE
COMBINATIONS UNDER "FIGURE 4" OPERATION

PHASE D3 D13 D5 D56
1-5 yes no yes yes
16 ra na n/a n/a
17 no no no no
2-5 yes yes opt opt
2-6 no no no no
2-7 n/a n/a n/a : n/a
35 yes yes yes yes
3-6 yes yes yes no

3-7 opt opt , yes yes
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The following operations are performed during "Figure 6" Operation. State PC17 is set false and if
the controller is in phase 1-7 then State PC17 is set true (see Ref 14 "Figure 6" note 3 phase sequence
options - option C = ON). If the controller is in phase 2-5 then the "Figure 6" phase 2 transfer gap timer
(special timer interval 4) is initialized and if the controller is not in phase 2-5 then the "Figure 6" phase 2
transfer gap timer (special timer interval 4) is cancelled by setting it to 0.0 and the detector D2 is connected
to phase 2 as the only detector (see Ref 14 "Figure 6" note 4 alternate and overlap detectors - D2A).
State PC27 is set false and if the controller is in phase 2-7 and the "Figure 6" option B (Option 8) is "NO"
then the "Figure 6" phase 2-7 advance green timer (special timer interval 8) is initialized, hold is set true for
phases 2, and 7, and State PC27 is set true (see Ref 14 "Figure 6" note 3 phase sequence options -
option B = OFF). State PC35 is set false and if the controller is in phase 3-5 and the next phase is phase
1-5 then the "Figure 6" phase 3-5 clearance green timer (special timer interval 1) is initialized, hold is set
true for phases 3, and 5, and State PG35 is set true (see Ref 14 "Figure 6" note 3 phase sequence
options - option C = OFF). If the controller is in phase 3-6 and the "Figure 6" option A (Option 7) is "NO"
then hold is set true for phases 3, and 6, and State PC36 is set true (see Ref 14 "Figure 6" note 3 phase
sequence options - option A = OFF). If the controller is in phase 3-7, if the "Figure 6" option C (Option 9)
is "ON", call is true for phase 1, and call is false for phase 6 then the "Figure 6" phase 7 transfer gap timer
(special timer interval 5) is initialized, and if the controller is not in phase 3-7 then the "Figure 6" phase 7
transfer gap timer (special timer interval 5) is cancelled by setting it to 0.0, and the detector D7 is
connected to phase 7 as the only detector (see Ref 14 "Figure 6" note 4 alternate and overlap detectors -
D7 & D7A).

Table B-7 describes the detector connections made for each phase combination. See Ref 14
"Figure 6" note 4 alternate and overlap detectors - D3, D13, D5, and D56. "opt" means that the detector
connection is optional bases on Option 1, Option 2, Option 3, or Option 4. "ph1” means that the detector
is connected to phase 1 while "phe" meéns that the detector is connected to phase 6.

For "Figure 7", the following operations are performed. If the controller is in phase 1-5 and the
"Figure 7" option A (Option 10) is "NO" then hold is set true for phases 1, and 5, and State PC15 is set
true (see Ref 14 "Figure 7" note 3 phase sequence options - option A = OFF). If the controller is in phase
2-5, if the "Figure 7" option C (Option 12) is "ON", call is true for phase 6, and call is false for phase 1 then
the "Figure 7" phase 2 transfer gap timer (special timer interval 4) is initialized and if the controller is not in
phase 2-5 then the "Figure 7" phase 2 transfer gap timer (special timer interval 4) is cancelled by setting it
to 0.0 and the detector D2 is connected to phase 2 as the only detector (see Ref 14 "Figure 7"
note 4 alternate and overlap detectors - D2 & D2A). State PC26 is set false and if the controller is in
phase 2-6 then State PC26 is set true (see Ref 14 "Figure 7" note 3 phase sequence options - option C =
ON). State PC27 is set false and if the controller is in phase 2-7 and the "Figure 7" option B (Option 11)is
“NO" then the "Figure 7" phase 2-7 advance green timer (special timer interval 11) isinitialized , hold is set
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TABLE B-7. DETECTOR CONNECTIONS AND PHASE COMBINATIONS
UNDER "FIGURE 6" OPERATION

~~PHASE D3 D13 - D5 D56
1-5 yes no yes yes
1-6 yes no yes no
1-7 yes no yes no
25 yes ph1 opt opt
2-6 yes no yes no
2-7 yes no yes no
3-5 yes yes yes yes
3-6 yes yes yes no
3-7 opt opt yes ph6

true for phases 2, and 7, and State PC27 is set true (see Ref 14 "Figure 7" note 3 phase sequence
options - option B = OFF). State PC35 is set false and if the controller is in phase 3-5 and the next phase
is 3-6, then the "Figure 7" phase 3-5 clearance green timer (special timer interval 1) is started by initializing
it, hold is set true for phase 3, hold is set true for phase 5, and State PC35 is set true (see Ref 14 "Figure
7" note 3 phase sequence options - option C = OFF). If the controller is in phase 3-7 then the "Figure 7"
phase 7 transfer gap timer (special timer interval 5) is initialized and if the controller is not in phase 3-7 then
the "Figure 7" phase 7 transfer gap timer (special timer interval 5) is cancelled by setting it to 0.0 and the
detector D7 is connected to phase 7 as the only detector (see Ref 14 "Figure 7" note 4 alternate and
overlap detectors - D7A).

Table B-8 describes the detector connections made for each phase combination. See Ref 14
"Figure 7" note 4 alternate and overlap detectors - D3, D13, D5, and D56, The abbreviation"opt” means
that the detector connection is based on Option 1, through 4, and "ph1" means that the detector is
connected to phase 1 while "ph6" means that the detector is connected to phase 6.

During Stage 13, all detectors are set false. To make a new cam stack, the controller merges the
cam stack position of the current interval for the current phase in ring 1 with the cam stack position of the
current interval for the current phase in ring 2 into the new can stack position. If Overlap A is active then
the controller merges the cam stack position of the current interval for Overlap A with the new cam stack
position into the new cam stack position. If Overlap B is active then the controller merges the cam stack

position of the current interval for Overlap B with the new cam stack position into the new cam stack
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position. To merge a cam stack, the controller takes the signal indication three-character code (a number
between 1 and 26) for each lane for the current interval for the first phase, takes the signal indication
three-character code for each lane for the current interval for the second phase, and performs a table look-
up to arrive at the merged signal indication three-character code. The table was developed by (a) breaking
each signal indication three-character code into the signal indication (green, yellow, red, and protected
green) for a left turn, a straight movement, and a right turn, (b) merging the signal indications for each turn
type independently by applying the precedence order of (1) protected green, (2) green, (3) yellow, and
(4) red, and (c) assigning the resultant merged signal indication to the proper signal indication three-
character code.

To determine if an overlap is active, the controller uses the following procedures. The overlap is
green when (1) any phase on the definition list is green or (2) any phase on the definition list is in yellow
change and any phase on the definition list is the next phase. The overlap is yellow change when any
phase on the definition list is yellow change and no phase on the definition list is green. The overlap is

inactive (red) when the overlap is not green and overlap is not yellow change.

TABLE B-8. DETECTOR CONNECTIONS AND PHASE COMBINATIONS
UNDER "FIGURE 7" OPERATION

PHASE D3 D13 D5 D56
15 yes no ves , yes
1-6 yes no yes no
1-7 yes no yes no
2-5 yes ph1 opt opt
2-6 yes no yes no
2-7 yes no yes no
35 yes yes yes yes
3-6 yes yes yes no

3-7 opt opt yes ph6
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TEXAS Model For Intersection Traffic
Version 3.12 [Diamond Interchanges]
INSTALLATION INSTRUCTIONS
AND

PRIMER

Note: Some information contained herein does not appear in the user's
Guide*. File this pamphlet with the Guide* for future reference.

*"The TEXAS Model Version 3.0 [Diamond Interchanges] Guide to Data Entry," Appendix A to Center for
Transportation Research Report Number 443-1F, The University of Texas at Austin, August 1989.
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INTRODUCTION

This appendix has been pPrepared as a supplement to the user's Guide and provides important
instructions for installation and use of the TEXAS Model for Intersection Traffic. The document is
composed of five sections which address 1) installation of the system on micro-computers equipped with
fixed disks, 2) the use of example data files provided in the installation package, 3) coding and running of
example case study problems, and 4) documentation for the animated screen graphics system, and 5)
FORTRAN run-time errors.

Sections 1 through 3 essentially constitute a primer for TEXAS Model users. All users must work
carefully through Section 1 in order to successfully install the package on fixed-disk-equipped micro-
computers. Working through at least one of the example data sets of Section 2 and at least one of the
example coding problems of Section 3 is strongly advised.
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Seection 1

TEXAS MODEL FIXED DISK INSTALLATION INSTRUCTIONS

NOTE: Successful utilization of the TEXAS Model will
require the following hardware:

1. IBM-PC or compatible computer, equipped with
disk, 840K or memory and running under DOS
3.1 or greater.

2. Math co-processor.

3. Graphics adaptor for your monitor, either IBM

color, or enhanced color graphics adaptor or
compatible.

These instructions are written assuming that your computer has been switched "on" and you have

responded to the DOS prompts for time and date. Now you must follow the step-by-step instructions
below:

1. Insertin drive A: the diskette labeled "TEXAS_MDL_1",

2. Type A:INSTALL.

NOTE: The installation program will begin installing on drive C:, which is normally your fixed disk. If
you have more than one fixed disk and wish to install TEXAS on your second fixed disk, which is known to
DOS as drive D:, type A:INSTALLD instead of A:INSTALL. Batch file will always go in C:\BATCH.

3. Obey the screen prompts and insert diskettes 2 through 4 if you are using 5 1/4 disks or diskette 2 if
using 3 1/2 disks and then diskette EXAMPLES when directed. Then remove the EXAMPLES disk from
drive A.. ‘

4. At the end of the automatic installation procedure, you will see a screen prompt reminding you that
certain modifications or additions must be made to your CONFIG.SYS and AUTOEXEC.BAT files. You
can make those modifications in the following manner:
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a. Your CONFIG.SYS file must contain statements specifying that the number of buffers and files
which can be concurrently used is 20 or greater. If you have a CONFIG.SYS file, it will be located in your
root directory. To examine and edit it as necessary follow these instructions:

a.1. Type the command CD C:\ which changes the current directory to the root directory, then

type TYPE CONFIG.SYS which will cause the CONFIG.SYS file 16 be displayed on the screen
if it exists.

a.2. lfthe CONFIG.SYS file is displayed skip to item a.5.

a.3. If no CONFIG.SYS file is displayed and text appears telling you that the file could not be
found, execute a.1 again to be sure it does not exist.

a.4. If you have confirmed that no CONFIG.SYS file exists, you must create one. You can do this
with any text editor, including the DOS line editor called Edlin. To accomplish the task with Edlin,
type EDLIN CONFIG.SYS which loads Edlin into memory and tells it to create a new file called
CONFIG.S8YS. Then type I for insert, then at the prompt, type BUFFERS=20 followed by a
carriage return then typé FILES=20 followed by a carriage return, followed by holding down the
Cirl key and pressing the Break key which ends the insert mode. Then type E which ends your
Edlin session and saves thé new file. Skip to item b.

a.5. If your CONFIG.SYS file does appear on the screen, examine it to see if it contains the
following two lines:

BUFFERS = 20

FILES = 20
If it contains both BUFFER and FILE statements, and the numbers to the right of the equal sign
are 20 or greater, your file is okay, no modification is necessary. SKIP TO ITEM b.

a.6. If your CONFIG.SYS file does appear but does not contain either of the two lines showh in
item a.5 or if the either of the numbers is less than 20, you must edit the file. You can do this with
any text editor, or you can use the DOS Iihe editor called Edlin. To edit your file using Edlin, type
EDLIN CONFIG.SYS which will load Ediin and your file into memory. Then type L which will
cause your file to be displayed on the screen with line numbers. Note the line number of the
line(s) to be edited and type the number of the first line you wish to edit. The line whose number



you typed will be displayed with the line number and another copy of the line number and a
colon. It will appear like this if ine 2 contained the BUFFERS statement and you typed 2

2:BUFFERS=6

2:
Now type the correct statement after the colon like this:

2:BUFFERS=6

2:BUFFERS=20
End your instruction with a carriage return and proceed to modify the other line(s) as necessary.
Refer to item a.4 if you have forgotten what the two lines should specify.
If you need to add a line to your CONFIG.SYS file, instead of typing the line number of the line to
be edited, type #I for " Insert after last line", followed by a carriage return and enter the required
line(s). To leave the insert mode, hold down the Ctrl key and while holding it down, press the
Break key.

When YOu have finished inserting or editing, type E which will exit Edlin and save your ﬁléi .

b. Now you must enter or modify your PATH command in your AUTOEXEC.BAT file. You can do
this with any chosen editor, or use the DOS resident line editor called Edlin. If'you wish to use Edlin, type
EDLIN AUTOEXEC.BAT which loads Edlin and your AUTOEXEC.BAT file into memory. Then type L
which will cause your AUTOEXE‘C.BAT file to be displayed on the screen. Examine the file and search for
a line that begins with the characters PATH. If itis present, do as you did in item a. above; type the line
number of the line containing the PATH specification. On the second line of the display, after the colon,
type all characters exactly as they appear on the top line followed by ;C:\BATCH followed by a carriage
return, followed by E which ends the Edlin session and saves your AUTOEXEC.BAT file. If you have no
existing path command in your AUTOEXEC.BAT file, and are still using Edlin, type #l for "Insert after last
line". Then type PATH C:ABATCH;C:\ jf DOS is located in your root directory. If DOS is not located in
your root directory but it is in a subdirectory, type PATH CABATCH;C:\ with the name of the
subdirectory following the last backslash and No spaces. Then type E to end your Edlin session and save
your AUTOEXEC.BAT file.

NOTE: Some application programs like IBM's Fixed Disk Organizer do not allow
anything in the AUTOEXEC.BAT file except the commands that it uses and will
replace your PATH command the next time you boot your system. If this happens to
you, there are several options which can solve the problem. First, you can enter the
PATH command directly from DOS just before you enter the TEXAS modeling
system. The PATH specification will be in effect until you remove power or reuioot the
system. The second option could consist of putting your PATH specificalior inio a
batch file that you name and executing that batch file before entering the TEXAS
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Modeling system. This technique offers the advantage of requiring that you
remember only a simple batch file name rather than the entire PATH command.

5. This completes installation of the TEXAS modeling system. You must now re-boot your system to
cause your specifications for CONFIG.SYS and AUTOEXEC.BAT to become effective. This can be
accomplished by holding down the Cirl and Alt keys and pressing the Del key. Once the system is re-
booted you may enter the TEXAS Modeling System by typing TEXAS to see the command menu.

Happy Computingll
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Section 2

USE OF EXAMPLE DATA FILES
PROVIDED IN THE TEXAS MODEL
INSTALLATION PACKAGE

Demonstration Graphics Files

One of the significant capabilities of the TEXAS Modeling System is the ability to view a simulated
intersection operation through animated screen graphics. If this capability is of interest, a quick
demonstration might be very desirable. Four demonstration data files have been provided so that you can
see the animated graphics in action before learning more about the total system.

If you have completed the installation process as described in the installation instructions you are

ready to view the demonstration graphics. This can be accomplished through execution of the following
instructions: ' ‘

1. First, you must determine the type of graphics adapter and monitor you have available for use
with the demonstration. If you don't already know, you can type VIDEOCHK which is the name
of a program which has been installed with the rest of the system. VIDEOCHK will report the
type(s) of graphics adapter(s) and monitor(s) which are currently installed.

2. Next, insert the diskette labeled TEXAS_MDL_DISPLAY into a suitable floppy disk drive. Then
use a DOS command to make this drive the default drive. the diskette was inserted into drive A;,
type A:, if inserted into drive B:, type B:, etc. This diskette contains four files named DISDAT.CG,
DISDAT.EG, DISDAT.EGM, and DISDAT.VGA. Due to space limitations, the file DISDAT.VGA is
not included on the 5 1/4 disk. | you are installing from 5 1/4 disks and have a VGA, the file
DISDAT.EG or DISDAT.EGM may be used in place of DISDAT.VGA. Ineach case the DISDAT
portion of the file name identifies the files as animated graphics display files and the suffixes
identify the type of hardware for which the file has been prepared. The file with suffix CG has
been prepared to run on a machine equipped with IBM or compatible color graphics adapter and
monitor, while the EG is for IBM or compatible enhanced graphics adapter and color monitor, EGM
is for enhanced graphics adapter and monochrome monitor and VGA is for VGA adapter with color
monitor. The demonstration files can be expected to operate reliably only on one of these
adapter-monitor combinations.

3. Having identified your hardware type in step 1, you are almost ready to view the demonstration.
If you have more than one graphics adapter and/or more than one monitor connected to vour
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system. be sure to execute whatever hardware or software actions are necessary 1o make the

chosen adapter-monitor combination become your active adapter-monitor combination. Now type

DISPRO DISDAT.CG if you have IBM or compatible color graphics adapter and monitor, or

DISPRO DISDAT.EG if you have IBM or compatible enhanced graphics adapter and color
monitor, etc.

4. The animated graphics screen demonstration will appear on the selected monitor and will have
a duration of approximately 2 1/2 minutes.

5. While the animation is in progress, Function Keys may be used 'to alter the way that the
animation is displayed.

F2 - Pause. When paused, press any key to continue.

F3 - When paused, continue for one more step then pause again.

F4 : Toggle forward motion / reverse motion .

F5 - Toggle fast motion / normal motion.

F6 - Skip to end of data block (block is 120 steps, 1 or2 minutes).

F8 - Toggle motion smoothing. When starting motion smoothing, keyin a single digit 2 thru 9 to

set the number of smoothing divisions per step. ‘

F10 - Quit.

Example Data Sets

Example files containing both input and output data have been provided for six typical simulation
problems. Four of the example problems consist of four leg intersections controlled by two-way stop
signs, semi-actuated signals, three-phase pre-time signals, and three-phase pre-time signals ‘with
permissive left-turns. Examples 1 and 2 are the two parts of a before and after study in which an
intersection with the same traffic and geometrics, is controlled first by two-way stop signs and then by a
semi-actuated signal. Examples 3 and 4 are likewise the parts of g before and after study in which an
intersection with the same traffic and geometrics is first controlled by three-phase pre-time signals with
protected-only left turns and then protected-permissive left turns. Examples 5 and 6 are diamond
interchanges with four phase pretimed signalization. Example 6 includes overlap signal intervals while 5
does not.

Pre-processor input files have been installed on your fixed disk if you have followed the
instructions for fixed disk installation.  These preprocessor files are in the subdirectory
\TEXAS\USER_DAT, which is the default directory for user input data files. Oulput files for the six
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examples produced by the pre-processors and the basic model processors themselves have also been
installed on the fixed disk in the \TEXAS\EXAMPLES subdirectory

Please note that the TEXAS Model processors and preprocessors will, by default, use the same
file names for output whenever they are run. These files will be placed in the \TEXAS subdirectory. Each
time a TEXAS Model processor or preprocessor is run using these default file names, existing output files
will be overwritten so that only the data from the most recent run will be in the output file. File names may
be changed to be different from the defaults by using command line parameters. Command line
parameters are described in Appendix D.

New users of the TEXAS Modeling System can familiarize themselves with the operation of the

system without being required to generate any input data by executing the following sequence of
commands:

1. After following the instructions for installing the package, enter the system by typing TEXAS.
The menu screen will appear with the standard DOS prompt at the bottom. The mehu_screen

provides a description of each of the model processors and helps guide the user through the
system. At the DOS prompt keyin GDVDATA.

2. The next prompt which you should see on the screen looks like this:

DO YOU WANT TO USE A FILE FROM THE PERMANENT LIBRARY?

You should respond by typing N for no. (Remember that your Caps Lock key should be in the all-
capital-letters mode.)

3. The next prompt you should see will look like this:
DO YOU WANT TO USE AN EXISTING DATA FILE?

You should respond by typing Y for yes.

4. Next the system will prompt you for the name of the existing data file. You should respond by
typing the name of the“example data file y’ou wish to use. Since the four example problems only
involve two different sets of traffic and intersection geometrics, if you wish to run Example 1 or 2
you should type GD_PRE.S1 however if you wish to run Example 3 or 4 you should type
GD_PRE.S3, or GD_PRE.S5 for examples 5 or 6, which are the names of the pre-processor
files for Examples 1 and 2, or 3 and 4,or5and 6 respectively.
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5. The pre-processor will prompt you for any desired changes to the input file. You should
respond to the prompts by indicating that no changes are desired.

6. Next, run the geometry and driver-vehicle processors by typing GDVPRO which is the name

of the batch file that runs these two programs. This operation will take several minutes, so please
wait patiently.

7. You should now enter the second pre-processor by typing SIMDATA, which is the name of the
simulation pre-processor, at the DOS prompt below the menu screen.

8. After the Texas Model banner, you will then see a prompt that looks like this:
DO YOU WANT TO USE AN EXISTING SIMULATION DATA FILE?

You should respond by typing Y for yes.

9. Next you will see a prompt that says:

KEY IN AN EXISTING DATA FILE NAME:

You should respond by typing the name of the example data file you wish to use. Because all four

examples have different traffic contro| schemes which are input through the simulation processor,
there are four different files for the four examples. All have the same name but different two-
character suffixes. The names are SIM_PRE.S1, SIM_PRE.S2, SIM_PRE.S3, SIM_PRE.S4,

SIM_PRE.S5, and SIM_PRE.S6. If you are running Example 1 you should type SIM_PRE.S1
as the name of the simulation data file, etc.

10. Review the data file and respond to the prompts by indicating that no changes are desired.

11. When complete, you should run the simulation processor by typing SIMPRO which is the
name of the batch file that controls this Operation. After several seconds you will see numbers on
the screen which report the status of the simulation. The left column of numbers is the elapsed

time into the simulation, while the right column represents the number of vehicles currently being
monitored by the simulation processor.
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12. You may now examine the output generated by your run by typing TYPE SIMPLST which

will display the output on the Screen or you can type PRINT SIMPLST which will send the
output to your printer.

13. If you have chosen to run Example 2, 3,4, 5, or 6 yourwork has produced a file which can be
viewed using the animated graphics processor. If you wish to view the animated graphics
produced by these examples, you should do the following:

a. Type DISPRE which is the name of the pre-processor that prepares the graphics data for
display. This pre-processor will take several minutes to complete its task, so be patient. While you

are waiting, you may wish to browse through the documentation for the animated graphics system
included as Section 4 in this package.

b. When complete, you may view the graphics by typing DISPRO which is the name of the
graphiés processor,

A plan view of the intersection will appear on your graphics screen followed by the simulated traffic
generated by your simulation run.

The files that are supplied with the TEXAS Model and their descriptions are listed below. You can
examine these files on your monitor or print them using the usual DOS TYPE OR PRINT commands. It
may be useful to compare the supplied files to the output files produced by your runs.
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File Name _Desaription

GDV.S1 Converted geometry-driver-vehicle data file, Example 1 and 2

GDV.S3 Converted geometry-driver-vehicle data file, Example 3 and 4

GDV.S5 Converted geometry-driver-vehicle data file, Example 5 and 8

SIM.S1 Converted simulation data file, Example 1

SIM.S2 Converted simulation data file, Example 2

SIM.S3 Converted simulation data file, Example 3

SIM.S4 Converted simulation data file, Example 4

SIM.85 Converted simulation data file, Example 5

SIM.S6 Converted simulation data file, Example 6

GDVLIST.S1 Output listing from geometry-driver-vehicle pre-processor,
Examples 1 and 2

GDVLIST.S3 Output listing from geometry-driver-vehicle pre-processor,

- Examples 3 and 4

GDVLIST.S5 Output listing from geometry-driver-vehicle pre-processor,
Examples 5 and 6

SIMDLIST.S1 Output listing from simulation pre-processor, Example 1

SIMDLIST.S2 Output listing from simulation pre-processor, Example 2

SIMDLIST.S3 | Output listing from simulation pre-processor, Example 3

SIMDLIST.S4 Output listing from simulation pre-processor, Example 4

SIMDLIST.S5 Output listing from simulation pre-processor, Example 5

SIMDLIST.S6 Output listing from simulation pre-processor, Example 6

DVLIST.S1 Output listing from driver-vehicle processor, Examples 1 and 2

DVLIST.S3 Output listing from driver-vehicle Processor, Examples 3 and 4

DVLIST.S5 Output listing from driver-vehicle processor, Examples 5 and 6

GEOLIST.S1 Output listing from geometry processor, Examples 1 and 2

GEOLIST.S3 - Output listing from geometry processor, Examples 3 and 4

GEOLIST.S5 Output listing from geometry processor, Examples 5 and 6

SIMPLST.S1 Output listing from simulation processor, Example 1

SIMPLST.S2 Output listing from simulation processor, Example 2

SIMPLST.S3 Output listing from simulation processor, Example 3

SIMPLST.S4 Output listing from simulation processor, Example 4

SIMPLST.S5 Output listing from simulation processor, Example 5

SIMPLST.S6 Output listing from simulation processor, Example 6
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Section §

STEP-BY STEP
INSTRUCTIONS
FOR -
EXAMPLE PROBLEMS

and only traffic control features change from Example 1 to 2. Therefore, the coding instructions assume
that you will work Example 1 immediately before Example 2. Included after the coding instructions are
sketches of geometry, signal timing schemes, and traffic demands for Examples 5 and 6.

Example Problem Number 1

I. Background

Work to be done through this example offers the first opportunity for new users to communicate
with the TEXAS Model through the keyboard. This example and subsequent examples will be structured
around a case study of a 4-leg intersection (4 x4) located in an urban area. In addition io learning to
interact with the model through the keyboard and the CRT screen, the user will have an opportunity to
utilize the output from the TEXAS Model as the basis for analyzing traffic behavior and intersection
performance under specified conditions.

II. Case Study Scenario |

The urban 4-leg intersection shown in Fig. C-1 is currently operating under 2-way stop control.
Traffic demands upon the intersection have grown steadily, and signalization is now being considered.

The indicated traffic values were observed during a recent AM peak traffic period. This scenario will serve
as a base condition in the case study.

. Instructions

Use the preprocessors GDVDATA and SIMDATA to develop and enter all required input

information for the intersection situation that'is described in Example I. Initiate a run of the TEXAS Model
utilizing this input data.



Specific instructions for Geometry and Driver-Vehicle processors: (GDVDATA)

1. Use the 4 x 4 Permanent Library geometry.
2. Use all default values except for traffic demands.
3. Use the traffic demand shown in Fig. C-1.

Specific instructions for the Simulation processor: (SIMDATA)

1. Use 2-way stop control as indicated in Fig. C-1.

- Use 5-minute start-up and 15-minute run times (defaults).

C-15
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STEP-BY-STEP INSTRUCTIONS
CASE STuDY Example |

1. Key in GDVDATA

2. You will use a file from the Permanent Library.

3. Use the 4X4 Permanent Library file. NOTE: The graphics from this file will appear only once.

4, You will need to copy and revise the file from the Permanent Library with revisions to the traffic
data only.

5. Save the revised data. -

6. Choose a name for the revised data, using 8 characters or less. (e.g., GDCSH1, note that the

computer will add a prefix to your file name)WRITE THIS NAME DOWN:

7. Choose a title for the GDVDATA file as you would like for it to appear on the printout. Key in text
title.

8. Use the default values for parameter-option data, for ¢
legs of the intersection.

urb return radii, and for geometry on all 4

9. Use the default values for inbound traffic headway frequency- distribution data EXCEPT for
volumes (Field 2) on each leg. (Key in ,340 for Leg1.)

10. Key in the appropriate outbound traffic destination data (percent of the inbound traffic going to
various outbound destinations) for each leg. (see Fig. C-1) (0,18,68,14 for Leg 1)

THIS COMPLETES DATA ENTRY FOR GDVDATA
1. Keyin GDVPRO

12. Key in SIMDATA
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13. No simulation data file exists for this Scenario: therefore, type N

14, Key in new data v Save and name the file. Write down the name of the file

15. Use the GDVDATA reference file from & above.

16. Edit the title so that it will appear on the printout of the Simulation Processor output as you would
like it. (e.g., 2-way Stop) Suggestion: Key in T(60) = 2-Way Stop

17. Default values will be used for parameter-option data except Fields 4 and 8. Use commas to
indicate the end of data fields that will use default values, and enter "ST" for stop-sign control. (Key in

»ST) Change Field 8 to"YES" so that a data tape for animated graphics display will be written. (Key in
F(8)=Y ) ‘

18. Use default values for all simulation parameter-option datg 2.
19. Put stop signs on Legs 1 and 3.
20. Use lane control data without changes.

THIS COMPLETES DATA ENTRY FOR SIMDATA

command. _

Note: If you wish to verify that your run has produced appropriate statistical information, you may compare
it to a "school solution" by executing a DOS TYPE or PRINT of the file SIMPLST.S1 on the diskette
labeled TEXAS_MDL_EXAMPLES. That diskette also contains "school solutions” for all input and output

files created by all processors. All files pertaining to this example have a file name suffix of S1. (See page
12 of this pamphlet for a complete listing.)



Example Problem Number 2
. Background

intersection that was described in Example 1. The 2-way stop-sign control will be replaced with 2-phase,
semi-actuated signal control. A somewhat more detailed description of the signalized intersection
situation will be required in order to communicate with the TEXAS Model for the latter control condition.

Users will utilize the SIMDATA preprocessor to enter al| necessary data interactively in response to

prompts and instructions. It would only be necessary to enter the GDVDATA pre-processor if you have
processed a data file other than that for Example 1 prior to running Example 2 because SIMDATA will

utilize the most recently used GDVDATA file.

Il. Case Study Example 2

The 4;leg urban intersection, which was the subject of the case study in Examplé - while
operating under 2-way stop-sign control, is now being considered for future operation under 2-phase,
semi-actuated signal control in Example 2. The proposed detector configuration and signal timing for
Example 2 are shown in Fig. C-2. Intersection geometry and traffi
comparing the TEXAS Model outputs from the two scenarios,

directly in a beforeaand~aﬁertype comparison.

¢ are the same as for Example 1. By
the effects of this change can be evaluated

Hl.  Instructions

Use the preprocessors GDVDATA and SIMDATA to develop and enter al| required TEXAS Mode]

input for the intersection situation that is described above as Example 2, Fig. C-2 serves as a basic

pond appropriately to the prompts and
instructions that appear on the screen. |Initiate a run of the TEXAS Model for Example 2.

Specific instructions for Driver-Vehicle and Geometry processors: (GDVDATA)
Use the same file which was built for Example 1 without changes.
You will, therefore, use an existing file. ‘

Specific instructions for the Simulation processor: (SIMDATA)

1. Use 2-phase, semi-actuated signal control.
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Use the NEMA numbering scheme for traffic phases (see screen prompts or Fig. A-10, p.42,
inthe "Guide to Data Entry").

Refer to Fig. A-11, p.46, in the "Guide to Data Entry" for nomenclature related to detector
placement. Locate detectors as shown in Fig C-2. '
Connect the detectors appropriately for 2-phase operation.
Use the signal timing data shown in Fig. C-2.

Use a 1.0-sec time increment for simulation.

Use 5-minute start-up and 15-minute run times.



C-21

Leg 1
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SIGNAL TIMING DATA (seconds) ¥4
Actuated Phase Non-Actuated Phase
Initial Intsrval 4 | Min. Green 20
VehicleInterval 1| Yellow Change 3 Driver-Vehicle Data: Use Default Values
Max. Extension 25 | Red-Clearance 0 (See Table A-2, p. A-15, Guide)
Yellow-change 3 All lanes are 12 feet wide
a .
Red-Clearance = 0 ,
Figure C-2.

Urban 4 x 4 intersection, 2-phase semi-actuated signal.
STEP-BY-STEP INSTRUCTIONS
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CASE STUDY Example 2

1.

Key in "SIMDATA"

No data file exists for this Scenario; therefore, in response to the question DO YOU WANT TO
USE AN EXISTING SIMULATION DATA FILE? key in N. In response 1o the question DO YOU

WANT TO KEY IN NEW DATA? key in Y. (As a shortcut, you may keyin KEY in response to the
first question.)

Save the new data. Inresponse to the question DO YOU WANT TO SAVE THE NEW DATA? key
in Y. Choose a name for the new data file, note it here
Confirmation will be displayed.

, and key it in.

The program will display the title text from the most recently-used GDVDATA file, in this case,
STANDARD 4 X 4. Use this file as the reference file; key in Y in response to the question.

The program will confirm the reference file name as GDV4X4 and then display the ftitle text
STANDARD 4 X 4 from the reference file. Edit this title for use with the SIMDATA file. For
example, you may add the text SEMI-ACTUATED SIGNAL starting at column number 40 by
keying in T(40)=SEMI-ACTUATED SIGNAL. Keyin HELP for assistance in editing if
necessary. Confirmation will be displayed, and you may respond to the question IS TITLE TEXT
OK? by keying in Y when you are happy with the title.

The field locations for the first eight items of SIMULATION PARAMETER-OPTION DATA: will be
displayed in a table on the screen. The data format for each of the 8 data fields is also displayed
on the screen following the instruction KEYIN SIMULATION PARAMETER-OPTION DATA:

For this scenario, keyin simulation parameter-option data as follows: »1,N  This will set Field 3
for a 1.0 second simulation time increment and Field 4 for NEMA signal control. Confirmation will
be displayed. Edit if necessary, and keyin Y when correct.

SIMULATION PARAMETER-OPTION DATA 2: will be displayed on the screen to show seven
additional items needed by the simulation processor. For this scenario, all delault values will be

used; therefore, press the ENTER key in response to the command KEYIN SIMULATION
PARAMETER-OPTION DATA 2; Confirmation will be displayed, and you can keyin Y.



10.

11.

12.

13.

14,

15.

16.

17.

18.
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You will now be asked DO YOU WANT TO PERMIT RIGHT TURNS ON RED? For this scenario, the
response is Y.

Use LANE CONTROL DATA as contained in the default values for this scenario.

The program will now confirm that a NEMA controller has been chosen and will prompt for
additional information that is needed.

For this scenario, 2-phase signal control will be used; therefore, enter 2 in response to the

command KEYIN THE NUMBER OF CONTROLLER PHASES. Confirm that this is correct by
keyinginY.

The numbering convention for the TRAFFIC PHASES will be displayed in a diag‘r_a__m on the
screen. You must now KEYIN THE TRAFFIC PHASES TO BE IN CONTROLLER PHASE 1
For this scenario, _include traffic phases 2 and 6 in controller phase 1 and traffic phases 4 and 8 in
controller phase 2. Respond to the prompts as they occur.

NEMA .CONTROLLER-SIGNAL TIMING -DATA FOR "PHASE 1, for this scenaric will utilize a
MAXIMUM EXTENSION of 20 seconds, set the ENABLE MAXIMUM RECALL option to "YES" and

use the default values for the other timing parameters. Therefore, simply keyin 130:20,,,Y
Confirmation will be displayed.

NEMA CONTROLLER SIGNAL TIMING DATA FOR PHASE 2; for this scenario will use an INITIAL
INTERVAL of 4 seconds, a VEHICLE INTERVAL of 1 second, and a MAXIMUM EXTENSION of 25
seconds along with default values for the other parameters (see Fig 6-1). To enter these values in
the proper fields, keyin 4,1,,,25 Confirmation will be displayed. Edit as necessary.

Use the GREEN INTERVAL SEQUENCE DATA that are supplied by the program.
For this scenario, four detectors will be used (see Fig 6-1). Keyin 4 in response to the prompt.

Data for each detector must be supplied. Refer to Fig 6-1 for the number and location of each
detector. Keyin the following items in response to the series of screen prompts:
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Eor Detector # Keyin
1 112,,50
2 112,-84,6
3 3,,2,,50
4 3,,2,-84,6
lo. For this scenario, all 4 detectors must be connected to Phase 2. Keyin 0 in response to the

prompt for detectors connected to phase 1 and confirm by keying in Y. Keyin 1,2,3,4 in
response to the prompt for detectors connected to phase 2 and confirm.

THIS COMPLETES DATA ENTRY FOR SIMDATA

20. Key in SIMPRO to run the simulation processor. Wait for the program to finish. Your statistical

output information will be written to a file called SIMPLST and you can examine it by executing a DOS
TYPE or PRINT command.

=Note: If you wish to verify that your run has produced appropriate statistical information, you may compare
it to a "school solution” by executing a DOS TYPE or PRINT of the of the file SIMPLST.S2 on the
diskette labeled TEXAS_MDL_EXAMPLES. That diskette also contains "school solutions" for all input

~and output files created by all processors. All files pertaining to this example have a file name suffix of
S2.(See page 12 of this pamphlet for a complete listing.)

21. Key in DISPRE to run the Animation Preprocessor. The numbers appearing on the screen are
simulation time in seconds, the number of vehicles in the simulation, and the number of vehicles in the
animation window. This display will continue until the time reaches 300 seconds.

22. Key in DISPRO to run the animation processor. This program will draw a plan-view sketch of the
intersection , show signal indications by colored dots at the end of each lane line, and display
instantaneous vehicle positions. The signal indications and the vehicle positions will be updated for each
successive simulation-time interval. Press any key to pause and to restart the animation. Press S to
restart and pause after a single update. This animation will run for 300 seconds.
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Examples 5 and 6

A skeich of the geometric features of the compact diamond interchange of Example 5 along with
traffic demands and signal timing are presented in Figure C-3. The signal phase sequence arrangement
for this example is presented in Figure C-4. Example 6 is the Same as Example 5 except the signal timing
has been modified to provide overlaps. This case is presented in Figures C-5 and C-6.
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Figure C-3. Compact diamond, 4-phase pretimed signal control

(Example 5).
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4 - Phase,

Pretimed, Diamond Signal

Interlor left-turn at L Jeads Opposing Arterial
Interlor left-turn at R leads Opposing Arterial

LEAD - LEAD Phase Sequence
abc - abe

- ——

@JL_

Figure C-4.

Signal phase sequence for compact diamond. (Example 5).
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Figure C-5. Compact diamond, 4-

TEXAS 3.12), pretime
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d signal control (Example 6).
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4 - Phase w/ Overlaps, Pretimed Diamond Signal
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Figure C-6. Phase Sequence for 4-phase
diamond mgnal(Exampl

Section 4

with overlaps, pretimed
e 6).
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USER INSTRUCTIONS FOR TEXAS MODEL
ANIMATION PROCESSOR

The animation processor may be used to produce an animated graphical view of the simulated
traffic with éiplan view of the intersection shown to scale ahd traffic operations depicted in real time. A
decision to utilize the animation must be made before running the simulation by responding affirmatively
to the prompt "Create pollution/display tape?" within the pre-processor "SIMDATA". An affirmative
response to this prompt will cause the simulation processor to generate a file consisting of position,
velocity, and acceleration data for all simulated vehicles for every simulation time increment. The following
instructions are provided assuming that the user has created the appropriate file during the simulation and
now wishes to produce an animated graphical view of the simulated intersection traffic operations.

DISPRE and the Pre-Processor

As with all basic processors within the TEXAS Model, the Animation Processor requires the use of
a pre-processor prior to its use. This pre-processor is most easily accessed through a batch file called
DISPRE.BAT. Execution of this file can be accomplished by typing DISPRE which simply tells DOS to

find and execute a batch file called DISPRE. There are two optional parameters which may be specified for
operation of DISPRE.

1. The first optional parameter is the name of the input file which was generated by the simulation
processor. The default name assigned by the simulation processor to this file is POSDAT, and
DISPRE will always look for a file called POSDAT unless told otherwise through specification of
this parameter. In other words, specification of this parameter is not necessary unless the user
wishes to have several raw pollution/display files simultaneously available. To accomplish this, the
user would rename the file created by the simulation processor called POSDAT after each
simulation processor run because each run of the simulation processor will destroy the pre\)ious
pollution/display file if it is named POSDAT. (For example, if two raw files were to be retained, the
first POSDAT produced by the simulation processor could be renamed POSDAT1, and the
second could be renamed POSDAT2, or any other name acceptable to DOS.) If specified, the
parameter must consist of the complete name including any name extension, for.the file to be
used. Note, the first optional parameter can be specified while omitting the second (leaving the
second blank).

2. The second optional parameter is the name of the output file created by the pre-processor. If
omitted, DISPRE will use the default file name DISDAT each time it runs. This etteclively means

that each DISPRE run destroys any previous animation files if their names have not been
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changed. Specification of this parameter is not necessary unless the user wishes to have several
animation files simultaneously available for display. Note, if only the second optional parameter is
to be specified, it must be preceded by DIS+. For example, typing DISPRE DIS+TEST will

cause the animation preprocessor to use the file POSDAT for reading input data and will write
output data to the file named TEST.

An example of the use of both optional parameters might look like the following,

if the name of the input
file was RUN99.DAT and the name of the output file was RUN99.CAT:

You would type DISPRE RUN99.DAT RUN99.CAT followed by a carriage return.

See Appendix D for instructions for using command line parameters to specify file names that are
different than the defaults.

Users may optionally tailor their graphics by modifying a file called DISPAR which is shipped with
the modeling system and installed in the TEXAS subdirectory. Modification of this file which consists of
two lines, must be accomplished using a text editor such as the DOS resident Edlin. Specific field
specifications for the two lines are as follows: (

This file can be specified as third command line parameter
PAR+NAME).



C-32

FIRST LINE

Columns . Data Descrintion It Val

1-10 X coordinate measured from intersection 0
center (in feet) which will appear at
center of screen. (For example, if 100
is specified, a location 100 feet to
the right of the intersection center
will appear at the center of the screen.)

11 -20 Y coordinate measured-from intersection 0
center (in feet) which will appear at
center of screen.

21-30 Scale factor: intersection units/ inch on 50
screen

31-35 Type of display: 0
0- Program selects display
1- EGA or VGA and monochrome monitor
2- CGA or EGA and color monitor
3- EGA and enhanced color monitor
4- VGA and color monitor

" 36-40 Reserved for system use

~41-50 Time in seconds for display to be shown. Duration of file
Maximum value is the duration of Generated by
pollution/display file generated by SIMPRO. SIMPRO**

**Special Note: The duration of the display file normally generated by SIMPRO is 5 minutes. That s, only
the first five minutes of the simulation are normally provided for use by the animation processor. If the user
wishes to view more than 5 minutes of the simulation through the animation processor,there are two
options. First, when running SIMDATA, he can change the appropriate data field from the default value of
5.0. Or he can edit the file named SIM which is the output file created by a conversion program called
SIMCONV which is not normally accessed by users. To edit this file, the user should do the following:

1. After finishing input through SIMDATA and exiting that program, at the DOS prompt type
SIMCONV  which will "manually" execute the conversion program.

2. SIMCONV will identify the name of the output file at completion (it is currently called SIM).
You must edit this output file using a text editor. Load your text editor and the output file (SIM)
into memory and modify the second line of the file by entering the desired duration of the

animation in columns 67 through 70 of the second line with your specification in units of minutes
with a decimal point

SECOND LINE

Enter the numbers corresponding to the vehicle classes for any vehicle classes which are to be given
special graphical representation in the animation. Twelve (12) fields of five columns each are available for
the 12 vehicle classes used in the simulation. See Table A-2 page A-15 of the Users Guide for a
description of the 12 vehicle classes. For example, if you wanted vehicle classes 3 7 and 11 to be given
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special distinctive representation on the graphics screen you would enter 3 7 11 in columns 5, 10,

and 14-15 respectively as your second line. The default for this specification is none, that is, no vehicle
classes will be given special graphical representation.

DISPRO and the Animation Processor

Once the pre-processor has generated the data file needed by the basic animation processor, the

graphics may be viewed. Note: Users with more than one display must switch to the

display that will be used for the animation before running the animation processor.
Execution of the animation processor can be accomplished by typing the name of the batch file DISPRO
which manipulates the animated graphics processor.
the command line.

The DISPRO input data file may be specified on
If a file name is not specified on the command line, the default file name (DISDAT).will
be used While viewing the animation, users will see " READING DATA"
lower right corner of the screen. While "READING DATA"
data from the input data file and loading it into memory.

occasionally displayed in the
is displayed the machine is reading additional

While the animation is in progress, Function Keys may be used to alter the way that the animation
is displayed.

F2 - Pause. When paused, press any key to continue.

F3 - When paused, continue for one more step then pause again.

F4 - Toggle forward motion / reverse motion .

F5 - Toggle fast motion / normal motion.

F6 - Skip to end of data block (block is 120 steps, 1 or2 minutes).

F8 - Toggle motion smoothing. When starting motion smoothing,

keyin a single digit 2 thru 9 to
set the number of smoothing divisions per step.

F10 - Quit.
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Section 5

FORTRAN RUN-TIME ERRORS

RM/FORTRAN Version 2.4
Ryan McFarland Corporation, 1987



1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1022
1023
1024
1025
1026
1027
1102
1104
1106
1108
1110
1112
1114
1116
1121
1122
1124
1125
1126
1128
1130
1132
1134
1136
1138
1140
1142
1144
1146
1148
1150
1152
1154
1156
1158
1160
1162
1164
1166

Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect

ACOS argument
DACOS argument
ASIN argument
DASIN argument
ATAN2 argument
DATANZ argument
COSH argument
DCOSH argument
EXP argument
DEXP argument
ALOG10 argument
DLOG10 argument
ALOG argument
DLOG argument
CLOG argument
MOD argument
AMOD argument
DMOD argument
CDLOG argument
SINH argument
DSINH argument
SQRT argument
DSQRT argument
TAN argument
DTAN argument
AINT argument
DINT argument
ANINT argument
DNINT argument
NINT argument
NINT argument
IDNINT argument
IDNINT argument
ABS argument
DABS argument
CABS argument
CDABS argument
ISIGN argument
ISIGN argument
SIGN argument
DSIGN argument
IDIM argument
IDIM argument
DIM argument
DDIM argument
MAXO0 argument
MAX0 argument
AMAX1 argument
DMAX1 argument
AMAX0 argument
AMAX0 argument
MAX1 argument
MAX1 argument
MINO argument
MINO argument
AMIN1 argument
DMIN1 argument
AMINO argument
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1168
1170
1172
1174
1176
1178
1180
1182
1184
1186
1187
1188
1189
1130
1192
1194
1195
1196
1198
1200
1201
1202
1204
1206
1208
1210
1212
1214
1216
1218
1220
1222
1224
1226
1228
1230
1232
1234
1236
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect

Incorrect

Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect
Incorrect

AMINO argument

MIN1 argument

MIN1 argument

LEN argument

LEN argument

INDEX argument

INDEX argument

ATIMAG argument

CONJG argument

CSQRT argument

CDSQRT argument

CEXP argument

CDEXP argument

SIN argument

DSIN argument

CSIN argument

CDSIN argument

COS argument

DCOS argument

CCOS argument

CDCOS argument

ATAN argument )
DATAN argument T
TANH argument

DTANH argument

ISHL argument

ISHA argument

ISHC .argument

IBCLR argument

IBSET argument

IBCHNG argument

BTEST argument

INTEGER*2 ** INTEGER%*2 argument

INTEGER*4 ** INTEGER*4 argument

FLOATING POINT ** INTEGER argument
FLOATING POINT ** FLOATING POINT argument
COMPLEX ** (INTEGER OR FLOATING POINT) argument
COMPLEX ** COMPLEX argument

Array size too large

BACKSPACE
BACKSPACE
BACKSPACE

on direct access
on non-existent file
on unconnected file

CLOSE of scratch file with KEEP status
ENDFILE on unconnected unit
ENDFILE on direct access

Formatted I/0 not allowed

Incorrect BLANK argument

Incorrect FORM argument

Incorrect STATUS argument

OPEN specifies BLANK with unformatted I/0
OPEN RECL too large

OPEN specifies RECL with sequential access
OPEN STATUS is NEW but file exists

OPEN STATUS is NEW but FILE not specified
OPEN STATUS is OLD but file does not exist
OPEN STATUS is OLD but FILE not specified
OPEN STATUS is SCRATCH but file is named

REC argument missing
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2019
2020
2021
2022
2023
2024
2025
2026
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2514
2515
2516
2517
2518
2519
2520
2521
2523
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2539
2540
2541
2542
2543
2544
2545
2548
2549
3000
3001
13002
3003
3004
3005

REC argument not allowed
REWIND on unconnected unit
REWIND on direct access
Unformatted I/0 not allowed
Unit not connected

OPEN. ACCESS is DIRECT but

no RECL specified

Incorrect REC argument

OPEN RECL is negative or zero
Apostrophe edit descriptor in input
Apostrophe field overflow

exponent magnitude too large

D or E
Format
Format
Format
Format
Format
Format
Format
H edit

specifier
specifier
specifier
specifier
specifier
specifier
specifier
descriptor

exponent width too large
field exceeds record
fraction width too large
integer negative

integer too large

integer zero

minimum field width too large

Incorrect
Incorrect
Incorrect
InCorrect
Incorrect
Incorrect
Incorrect
Incorrect

Incorrect

Incorrect

not allowed on input
blanks edit descriptor
character after format specifier field width
integer in input

format specifier item start
format specifier start
integer character

logical iolist item
exponent in input

repeated edit descriptor
scale factor

Internal file overflow
Tolist item not integer
Iolist item not logical
Iolist item neither real nor double

P missing
Premature

in format specifier
end of format specifier

Read after end of field
Record integer too large
Record position too high
Repeat count zero

Scale factor too large
Scale factor too small

Separator

Too many parentheses in

missing in format specifier
format specifier

Writé after ENDFILE

Incorrect
Incorrect
Incorrect

hexadecimal in input’
character constant in list directed input
complex constant in list directed input

List directed output field too large

Separator
Premature

missing in 1ist directed input
end of list directed input record

No repeatable edit descriptor in format specifier
Read after endfile reported
Memory allocation failure

Backspace
Backspace
Backspace
Formatted
Backspace

on wrongly positioned formatted file
unable to find preceding formatted record
unable to read preceding formatted record
backspace unable to complete

on wrongly positioned unformatted file



3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3019
3020
3023
3024
3025
3026
3027
3028
3029
3030
3032
3033
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
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Backspace unable to find preceding unformatted record

Backspace unable to read unformatted record's trailer

Unformatted backspace unable to complete

Invalid file handle for CLOSE

Invalid file handle for DELETE

File deletion failure

File opening failure

Formatted direct record length 1 not found

Read error on formatted direct record length 1

Formatted direct record not found

Read error on formatted direct record

Unformatted direct record not found

Read error on unformatted sequential record's header

Read error on unformatted sequential record

End of file before newline on reading formatted sequential record
Formatted sequential input record too long

Rewind failure

Unable to position to write formatted direct record length 1

Write error on formatted direct record length 1

Unable to position to write formatted direct record

Write error on formatted direct record

Unable to position to write unformatted direct record L
Write error on printer control characters

Write error on formatted sequential record

No workspace for filename

Error in releasing default filename's storage s
Undefined unit for Operating System Interface
Too many units for Operating System Interface
Undefined unit for Operating System Interface
Read error in PAUSE Processing

Unable to position after reading unformatted direct record
Unable to position to read unformatted Sequential record'
Read error on unformatted Sequential record's trailer
Unformatted sequential record length error

Unable to position to write unformatted direct record
Attempt to read beyond the end of an unformatted record
Read error on unformatted record

Unable to position to write an unformatted sequential record

pace to operating system

S trailer

Attempt to write beyond the end of an unformatted re
Write error on unformatted record

Write error on unformatted sequential record's trailer
Unable to position to write unformatted sequential record!
Write error on unformatted Sequential record's header

Unable to position after writing unformatted Sequential record
Error in reading PSP's pParameter area

No workspace for I1/0 record buffer
Unable to release unused memory to operating system
Error in invoking a user command in PAUSE processing

Error in releasing previously allocated memory to operating system
Undefined unit for opening a file

Write error on final use of standard output

Error in releasing a filename's Storage space to o
Cannot find Command Processor name in PAUSE proces
Error in getting Operating system version

Endfile write error

Read error on unformatted direct record

Read error on unformatted sequential record

s header

sing



3083
3084
3085
3086
3087
3088
3089
3110
4000
4001
4002
5001
5002
5003
5004
5005
5006

Unformatted Sequential record length error
Write error on unformatted direct record
Write error on unformatted sequential record
Unformatted record tooc long

Read error on formatted sequential record
Incorrect maximum record length option -
File positioning failure for appending
Error in getting file information

Runtime Error

RMFORT requires math coprocessor

Incorrect DOS Version

I/0 error closing Debug file

I/0 error reading Debug file

Unexpected EOF on Debug command file

I/0 error writing Debug file

Must have a /t compiled main pProgram for Debug
Internal error in Debug

C-39
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Saction 1

USAGE

Command line parameters are for passing file names or instructions to the TEXAS Model processors.
Each parameter may be presentedto a processor as keyword parameter or as positional parameter.

Each keyword parameter requires a keyword, a separator and a file name. Keywords are listed below.
The separatoris an equal sign (=) on all but DOS implementations. The Separator must be a plus sign (+)

for the DOS implementation., Keyword parameters may appear in any order on the command line.

Positional parameters are distinguished by the order in which they appear on the command line.
Keyword parameters are not considered when determining ordering on the command line. There is no
provision for skipping positional parameters. If it is desired to skip one or more parameters and therefore
use defaults for these, entry of any parameter(s) that follow must use the keyword form.

Parameters are listed below in positional parameter order for each processor. Defaults as shown
below in square brackets ([ D) will be used for all items that are not redefined from the command Jine.

The examples below assume that you wish to specity file1 for the PVA parameter, file2 for the DIS
parameter and file3 for the PAR parameter to the TEXAS Model processor DISPRE.
parameters are not specified, it is assumed that the default is desired for that parameter.

If any of the

valid
DISPRE PVA-+file! DIS+file2 PAR+file3
DISPRE file1 file2 file3
DISPRE file1 PAR<+file3

(use default file for DIS)
DISPRE PAR+ile3 DIS+file2 fileq

(file1is the first positional parameter)

i
DISPRE file1 file3 (file3is second positional parameter, will be used for DIS)
DISPRE PVA+file1 DIS+file2 file3 (file3 s first positional parameter, will be used for PVA)
DISPRE file2 (file2 is first positional parameter, will be used for PVA)



Section 2

DEFINITIONS FOR EACH PREPROCESSOR AND PROCESSOR

GDVDATA - Geometry & Driver-Vehicle preprocessor data eniry

L - Listing of input data.
- [GDVLIST]

GDVCONYV - Convert Geometry & Driver-Vehicle preprocessor data

PRE - Input data in preprocessor format.
[GDVDATA]

C - Qutput data in converted format. For input to Simulation Processor.

([GDV]

GDVPRO - Geometry & Driver-Vehicle Processors

| - Input data in converted format.
[GDV]

T8 - Geometry Processor output data, for input to SIMPRO.
[FORT8] (DOS)
~ [fort.8] (UNIX)

To - Driver-Vehicle Processor output data, for input to SIMPRO [fort.8] (UNIX
[FORT9] (DOS)

[fort.9] (UNIX)
PLOT Geometry Processor output data, for input to GEOPLOT. [fort.9] (UNIX)
- [GEOPLOQOT]
PRE - Input data in preprocessor format. Will be converted and used by GEOPRO and written to file
defined by C, below.
[GDDATA]
C - Output data in converted format. For input to DVPRO.
[GDV]
LGEO - Listing of Geometry Processor input data.
[GEOLIST]
LDV - Listing of Driver-Vehicle Processor input data.
[DVLIST]

GEOPRO - Geometry Processor

| - Input data in converted format.
[GDV]

L - Listing of input data.
[GEOLIST]

T8 - Output data, for input to SIMPRO.
[FORTS8] (DOS)
[fort.8] (UNIX)

PLOT - Output data, for input to GEOPLOT.
[GEOPLOT]

PRE - Input data in preprocessor format. Will be converted and used by GEOPRO and written to file
defined by C, below.
[GDDATA]

C - Output data in converted format.

[GDV]



LGEO - Same as L, for compatibility with GDVPRO.
[GEOLIST]

GEOPLOT - Plot geometry and path data. (DOS)

[GEOPLOT] TEXT

GKS - The GKS interface will be used. This requires that a GKS Device Driver be available for the
desired plotting device. For the PC, DISPLAY or PRINTER or PLOTTER Mmay be chosen.
When DISPLAY s used and the GEOPLOT Program does not eng hormally (crash, CNTRL-
BREAK, e1c.), the DOS mode may not be set correctly. If thig happens, use the DOS MODE
command (MODE CO80 or MODE MONO) to set the Proper DOS mode. Please see the manual
for the specific Gks Device Driver for more information about its installation, Setup and use.
[DISPLAY]

HPGL - HPGL compatible plotter. This has been testeq on Hewlett-Packard desktop plotters.
TEXT

in the TEXAS Model System data directory. This Standard file should be adequate for most
cases. Including the DXF_HDR Parameter implies that the DXF file format is desired. ,
[GDVDXF] TEXT o V (

PROPRINT - IBM Proprinters and Proprinter XLs. Plotting area js 8.0x10.0 inches. Plotting of text is

currently not implemented. |f data is placed into afile, use the DOg Copy command to plot. The
/B parameter Must be used. ' ' ;

Example: COPY GEOPLOT ppR g LPT1
[PRN] BINARY

EPSON - Epson FX and LQ printers. Plotting area is 8.0 X 10.0 inches, Plotting of text is currently not

implemented. |f datais placed into afile, use the DOS Copy command to plot. The /B parameter
must be used.

Example: COpy GEOPLOT.EP B LPT1
[PRN] BINARY

GKS_FIT - Similar to GKS, but the plot will be scaleq to fit the available plotting surface. This scaling is

done automatically for GKS jf the selected device doesn't have g Specific, fixed size. A CRT
display is one such device.

[GEOPLOT.PS] TEXT



DVPRO - Driver-Vehicle Processor

|- Input data in converted format.
[GDV]
L - Listing of input data.
[DVLIST]
Tg - Output data, for input to SIMPRO.
[FORTS] (DOS)
[fort.9] (UNIX)
PRE - Input data in preprocessor format. Will be converted and used by DVPRO and written to file
defined by C, below. [fort.9] (UNIX)
[GDDATA]
G - Output datain converted format.
[GDV]
LDV - Same as L, for compatibility with GDVPRO.
[DVLIST]

SIMDATA - Simulation preprocessor data entry

L - Listing of input data.
[SIMDLST]

SIMCONYV - Convert Simulation preprocessor data

PRE - Input data in preprocessor format.
[SIMDATA]

C - Output data in converted format. For input to Simulation Processor.
[SiM] = V

SIMPRO - Simulation processor

| - Input data in converted format.
[SIM]

L- Listing of input data and summary statistics.
[SIMDLST]

STA - Output of summary statistics in compact format
[SIMSTAT]

T8 - Data from Geometry processor.
[FORT8] (DOS)
[fort.8] (UNIX)

T9 - Data from Driver-Vehicle Processor.
[FORT9] (DOS)
[fort.9} (UNIX)

PVA - Output of vehicle position and velocity data. Forinputto Animation Preprocessor.
[POSDAT] (DOS) (UNIX)

ERR - Listing of detected errors.
[SIMERR] :

PRE - Input data in preproc ssor format (VAX VMS).

, [SlMDATA.DAﬂ

C - Output datain converted format. For input 10 Simulation Processor (VAX VMS).
[SIM.DAT]

REP - Replicate run number, 1 through 10. If present, "Rn” is put in columns 56 through 59 of the
title and the compressed summary statistics option is forced "YES".
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PAR - Input, animation setup data.
[DISPAR]

DISPRO - Animation Processor (DOS)

DIS - Input of animation data from Animation Preprocessor.
[DISDAT]

DISPRO - Animation Processor (UNIX)

One, two, three or four positi

onal parameters. Eachiis a file with input of animation datg from
animation preprocessor,
[DISDAT)

REPRUN - Replicate Run Processor
All parameters are positional

parameters. The first three are required. The fourth is optional. Ail"r'nust
be in the order shown below.,

first - Number of replicate runs to be processed.

second - Name of Geometry & Driver-Vehicle preprocessor data file. This is the file Created in
GDVDATA.

third - Name of Simulation Preprocessor data filg.

fourth (optional) - Sequence number of first replic

present, the first parameter becomes the se
processed.

This is the file Created in SIMDATA.
ate run to be Processed. If thig pParameter js
quence number of the last replicate run to be

first - Percentage fo
second - Name o
TA

; v i =N uses
rformed.

. The file extension(DOS, VMS) or suffix (UNIX)
added before opening and reading the data from the files.
[SIMSTAT]

- Name of listing of summary statistics file.
[SIMSLST] (DOS)

[SIMSLSTLST] (vms) (UNIX)

S - Name of the optional spread sheet Compatible. data file,

If not present, the spread sheet
compatible data file jg not created.
[SPRDSHT.DAT]

I
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