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1 Introduction

This report documents a project conducted by lowa State University’s Center for Transportation Research and
Education, and sponsored by the lowa Department of Transportation, Office of Systems Planning. The objective of
the project was to devel op procedures to help the lowa planning community address three common traffic planning
issues: bypass analysis, interchange justification, and traffic impact analysis. The report is divided into three
sections. The first two recommend procedures for analyzing bypass and interchange justification projects. The third
section provides a user’s manual for the Gl S-travel modeling tools. While traffic impact analysis procedures are not
specifically presented as part of the formal report, the tools and techniques described in the three sections are equally
applicable.

The main emphasis of thisreport is on using Gl S-based travel demand modeling tools to address the planning
studies. However, the use of planning models, even if developed with minimal resources, may not be the only or
even the best way to approach bypass or interchange planning. Where appropriate, an analyst should consider the
most efficient meansto arrive at travel forecasts. For example, the interchange justification section describes the use
of travel estimates, obtained from atravel model, in capacity analysis software. Naturally, if sufficient travel
forecasts can be obtained from manual methods, these can be used directly by the analysis software. It isleft to the
discretion of the planning analyst to determine the efficacy of using the Gl S-based model development procedures
described herein.

1.1 Background

In lowa s urbanized areas, planning agencies maintain urban transportation planning (UTP) models. These models
are oriented to regional, 24 hour modeling and forecasting. These models provide estimates of current and future
average daily traffic. Planners place generally high confidence on these models' ability to estimate system-wide and
major flows, (e.g., freeway interchanges and principal corridors). However, for nearly all lowa places under 50,000
population, travel models are not available. For these locations, studies of the traffic impact of road and
development projects are typically conducted without the aid of analytical modeling techniques. To analyze the
impact of a proposed roadway bypass, atravel model could provide reliable traffic estimates, be useful in comparing
alternatives, and facilitate the assessment of benefits and costs.

Since the 1960s, transportation modeling efforts have evolved through several phases. In the 60s and early 70s,
interest and funding was available to support the development of mainframe urban travel models in many aress.
Origin-destination surveys were conducted and significant efforts resulted in the proliferation of modelsin lowa.
Models were developed for cities as small as 25,000 through city/DOT partnerships. In the late 1970s, funding
became more restricted and the DOT supported modeling only in areas greater than 50,000 (those areas designated
as metropolitan planning organizations, MPOs). During this period, quick response planning techniques (e.g.,
NCHRP 187) were developed (nationally) so that parameters could be transferred from existing models (reducing
the need for expensive surveys and model calibration). Shortly thereafter, Mainframe models were transferred to
personal computers (e.g., Tranplan) and a PC based quick response system (QRS). In lowa, a statewide, public
sector, Tranplan license was purchased by the DOT in the early 1990s, and five of the eight lowa MPOs and two
cities (Ames and West Des Moines) use this model. The other three MPOs use QRSII. Tranplan has found a niche as
a powerful, comprehensive modeling package, while QRS is noted for user friendliness and excellent site impact
and traffic engineering capabilities.

During the same period, geographic information systems (GIS) software evolved, and is now in use by state DOTs
and local transportation agencies. In the mid-1990s, CTRE and the lowa DOT integrated the powerful data



management, query and presentation capabilities of desktop and workstation GIS packages with Tranplan. A
procedure for developing travel models for small urban areas was then devel oped, which uses Tranplan and Mapinfo
GIS. This system was used to develop atravel model for the City of Ames. The FHWA sponsored an additional
CTRE project to port this system to other desktop GIS platforms, disseminate the results and assess the usefulness of
the tool to state and local planning.

The objective of the current project was to develop tools and procedures to assist lowa transportation plannersin
conducting various impact studies. The lowa DOT Transportation Planning and Modeling Research Needs Focus
Group identified three types of studies, in particular, which are likely to benefit from improved modeling techniques
and increasingly accessible technology (internet, CD ROM marketing data, etc.). These are bypass analysis,
interchange and other major infrastructure justification and site impact analysis.

2 Bypass Analysis

This section documents a Gl S-based method that can be used to evaluate potential bypass projects. The

methodol ogy results in an estimate of the number of vehicles expected on the new facility and displays turning
movements for selected intersections along a bypass. The method allows an analyst to evaluate multiple scenarios
(e.g., different alignments, access points, levels of access, and land uses) quickly and graphically.

The National Highway Cooperative Research Program defines a highway bypass as an existing roadway that

previously passed through town, splits off before entering the town, continues around the town and ties back into the
previous alignment on the other side of town (Figure 2-1).

Incorporated Town

3 7
Existing Route

]

Bypass
Figure 2-1. Typical bypass configuration

For this study, Maplnfo is the GIS platform used for model development. Maplnfo was chosen because of its use by
many planning agencies and because it was the original platform recommended by the DOT’s GIS Coordinating
Committee for desktop GIS. (Maplnfo has subsequently been chiefly replaced by GeoMedia at the DOT, although
data can be exported between the two packages and the DOT still uses Mapinfo on alimited basis). Many, if not all
of the functions described in this report can be accomplished in either package, although additional programming
would be required if Maplnfo is not selected or available.

With the method described in this report, a user can develop amodel quickly within Maplnfo, assign existing traffic
demand to the network, determine if the model outputs are reasonable (validated) and make modifications if
necessary. Subsequently, the model can be used to examine the implications of new bypass aternatives. Finally, the
model can be used to forecast future (horizon year) volumes.



This section of the report documents the requirements for and availability of data for developing small area bypass
models. It then demonstrates the model development methodology through a case study for a small lowa
community (Waverly).

The case study is divided into a number of steps, which can be followed by an analyst who wishes to develop a
similar model for any given study area. The bypass section of this report concludes by comparing the results of the
proposed model development methodology to those resulting from conventional DOT methods (for Carroll, lowa).

2.1 Data Requirements and Availability

To develop accurate models for small areas, users should collect and be prepared to manipulate various data sets.
These include roadway data from the DOT’s GIS or cartographic databases. Roadway data required include average
daily traffic (by vehicle classification for the primary network) and cartography (for network visualization). Also
required is a*“PhoneDisk” CD-ROM, or similar dataset containing addresses for businesses and residence in the
community of interest. A travel modeling program (Tranplan) is required to determine the volume of traffic on the
roadways. TIGER Street linework (or equivalent) are used for geocoding Census socio-economic data. The
following paragraphs describe the data requirements in a bit more detail.

Roadway data from the DOT’ s Coordinated Transportation Analysis and Management System (CTAMYS) database
include all the roadways in the state. For each segment, the database provides important information such asthe
average daily traffic (useful in determining the major roadways to include in the model and data for validating the
model), speed limit useful in coding model travel speeds, and number of lanes which is useful in determining
roadway capacity. An example view of the graphics and selected database elements (in Maplnfo format) is provided
(Figure 2—2). (Please note that during the primary states of this work, Maplnfo was used by the CTAMS project.
Currently, CTAMS is accessed via GeoMedia GIS, athough the data can be easily exported to Maplnfo format.)

Estimates of existing travel patterns for amodel area can be obtained from origin-destination studies.
Unfortunately, for many cities within lowa, O/D studies are unavailable or if they are, were performed in the 1960s
and early 1970s. When available, it is suggested that the planner use the existing (albeit dated), O/D study, in
combination with the model development methodology described in this report. |
Info Toaol
STREET:
AADT: 13,500
CYCLE: 113
AUTO: 9,955
PICKUP: 3,229
BUS: 35
SU_2Ax 17
SU_34x: 99
SU_44x: 14
ST_44x: 20
ST_BAX: 145
ST_64x: |3
WAT Bl 2
MT_BAX: 1
MT_744: 1
SU: 319
TT: 172
EXPFCT: |7.00
LAMNE_LENG: 145
SURF_WID: 146.00
MPH_LIMIT: |25

il il ﬂl lowa_net

Figure 2-2. Example of data elements in CTAMS database.
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The principal source of socio-economic data for model development is a commercial “phone book” package. The
package used in this case study is the PhoneDisk Powerfinder phone books on CD-ROM. These data sets have
addresses for most businesses and households in the study area (referenced by city). In addition, some packages
contain the standard industrial codes (SIC) for the businesses. Thisis avery useful data element as zonal trip
generation is based on number of businesses by classification. An example of the data available from the PhoneDisk
CD-ROM isshown in Figure 2-3.

"First Mame","Last Mame","Company”,"Address", "City","State","Zip Code","Phone","SIC"
JARS GLOBAL INC! "WAVERLY" "IA" "S0a77-9803" "319-352-1944" "075 103"
ALL-GNAK DISTRIBUTING OF [OWA" "WAVERLY" "1A" "S0677-0354" "319-352-2421" "514501"
L BEEMEE CHNTY EANITARY LAMDFILL" "WAVERLY" "I4" "50677-9503","319-352-4574" "951103"
L CEDAR LAWHN MOTEL","WAVERLY" "TA" "50677" "319-352-4a40" "701101"
LCEDAR WVALLEY FRIEMDS-FAMILY" "WAVERLY" "TA" "A0677-0145" "319-352-1108" "§32208"
DALY LIVERTOCK" "WAVERLY" "IA" "S0677-9802" "319-352-4128" "515401"

L FERGE, DAMNIEL T","WANVERLY" "I4" "50877-9803" "319-352-0933" "a41112"

L FULL SERVICE AVIATION" "WAVERLY" "IA&" "S0677-9802" "319-352-4703" "84 102"
S RICHWAY PRODUCTS INC", " WAVERLY" "1A" "50677-9803","319-352-54 58" "305601"
» ROUND BARM ANTIQUES" "WAVERLY" "LA" "50677-9802","319-352-3694" "583202"
SOWAVERLY CITY AIRPORT "WAVERLY" "TA" "50677-9502" "319-352-4703" "962 104"
SOWAVERLY SALE CO" " WAVERLY" "TA" "50677-9802" "310-352-1682" "738901"
"ARTHUR""AREND" "WAVERLY" "IA" "50677","319-352-2941" "000000"

CTLW A CTY WAV ERLY" AN S0aT " 319-352-1373" "000000"

MISAN AEGON" WAVERLY" TA" MS067T MF19-352-2274" "000000"

"TOEL","BECEER" "WAVERLY""[&" "S0a77" "319-352-0791" "000000"
"DORIA""BEENMARD" "WAVERLY" "[A" "506777 "319-352-0235", "000000"
"MICHAEL""BERSTLER",,"WAVERLY" "I1A" "S0677" "319-352-0229" "000000"
"MICHAEL I""BERSTLER" "WAVERLY""14" "50677" "319-352-4052" "000000"
"WNO""BERSTLER",,"WAVERLY" "LA" "5067 7" "319-352-4052" "000000"
"EOBERT""BOSHOP" "WAVERLY" "IA" "50677","319-352-2414" "000000"
"TEREMIAH""BEASE" "WAVERLY" "IA" "50677" "319-352-3227" "000000"

"ERISTI M""BROCEWAY" "WAVERLY""IA" "S067F7","319-352-00738","000000"

"TOHW BYV'BRUNEHORET", "WAVERLY" "TA" "50677" "319-352-34 84" "000000"

"EIL" "BRUNG" "WAVERLY™" "[A" 50677 "319-352-3042" "000000"
"WICOLE""BRUMS" "WAVERLY" "IA" "S067F /" "319-352-3042" "000000"

"WILLIAM L "BUHREOW" WAVERLY" "IA" 50677 "319-352-1750" "000000"
"LCBUEMAN W AVERLY MTA" "S067 "319-352-1820" "000000"

"PATRICE" "CASEY" "WAVERLY""[A" "S067F "319-352-1812","000000"

"RICHARD" "COUSIN" "WAVERLY" "IA" 50677 "319-352-0306","000000"
"EOBERT","COUSIN",  "WAVERLY" "IA" "50677","319-352-0304","000000"

Figure 2-3. Example of data available through PhoneDisk CD-ROM.

To geocode the information from the PhoneDisk CD-ROM, a network with street names and address rangesis
required. One source of attributed network data (networks with street names and address ranges) is the Census
TIGER file series. A third party software package can be used to import TIGER filesinto Maplnfo tables (see the
Maplnfo homepage or contact CTRE for more information). Using these MapInfo/TIGER tables, the output from
the PhoneDisk selection can be geocoded (information on how to geocode data can be found in the Maplnfo
Manual). The accuracy of the TIGER street network was tested for several |owa cities and was determined to
accurately geocode 55 to 70 percent (hit rate) of area households and businesses.

The hit rate can be improved through the use of the ArcView Street Map data set, which can be purchased from
ESRI (in lieu using the TIGER file). Street map must be geocoded in ArcView (it cannot be exported to Maplnfo
format). Once the points are geocoded in ArcView, they may be exported to Maplnfo format. For the examplesin
this project, geocoding with Street Map in ArcView provided hit rates between 65 and 80 percent.



If the analyst determines that additional geocoding effort is justified, manua improvements may be made in the
address ranges in the network files (TIGER or Street Map). Accuracy requirements should be determined case-by-
case (for the small areas studied, 65 to 80 percent accuracy was considered to provide a sufficient sample). The
analyst will want to inspect the geocoded data to make sure there is not a significant spatia biasin the sample (e.g.,

missing points are from only one section of town). Spatial bias must be addressed by manually adjusting or
geocoding.

Figure 2-4 shows the PhoneDisk CD-ROM data after geocoding with the TIGER street map. Point locations shown
in red indicate household locations and those in blue depict businesses. The household locations will be aggregated
to the zonal level and be factored by trip generation equations (using a national average of 9.2 trips per household)
to determine productions. If the city islarge enough, sufficiently disaggregate Census data will be available, and
zones can be developed and classified to reflect occupancy and income levels. Using Census STF1 (block) and
STF3 (block group) data, the model can be devel oped to contain three trip purposes, home-based work, home-based-
other, and non-home-based (following the equations recommended by the National Cooperative Highway Research
Program Report 187 (to be updated by NCHRP 365, due out in late Fall, 1998).
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Figure 2-4. PhoneDisk CD-ROM data geocoded to TIGER files.

Employment data, obtained from the lowa Department of Workforce Development and geocoded to the TIGER
street map, are shown in Figure 2-5. For each business location, the SIC code and number of employees are
provided. These data are used to develop attraction values for the zones through a series of equations devel oped by
NCHRP 187, or 365, when available). Thisinformation, depending on the level of aggregation and data availability
of the household socio-economic data, will be used to develop values for either one or three trip purposes. Where
DWD employer data are available, “ phone-book” business data are not required.
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Figure 2-5. Employment data from the Department of Workforce Development geocoded to the TIGER
street map.

Census data provide other socio-economic attributes useful in developing the model - block population and block-
group income ranges. However, the Census data should be used with care, as for small areas in lowa, data may be
too aggregated for use in establishing travel analysis zones, TAZs. For example, depending on the size of the
community being examined, only two or three block groups may cover the entire area. These groups may contain a
significant amount of relatively unpopulated farmland or other open space. Census block groups provide a
reasonable method to determine TAZ structure for cities with a population greater than 6,000. Thisisillustrated in
Figure 2-6 and 2-7. Figure 2-6 shows the city of Clarksville. For this community there are two block groups which
encompass the entire town and two rural block groups that make up the entire Clarksville area. The other city
(Figure 2-7) is Oelwein, where several block groups make appropriate zones for the network. For both, the block
groups are shown in different shades.

Figure 2-6 and 2-7. Census coverage for Clarksville and Oelwein.

The previoudly identified data sets and sources will be used to develop all of the components for small area model
development. The next section provides an outline to follow when constructing a model.



2.2 Model Development Steps: Case Study - Waverly, 1A

This section describes the steps taken to apply the model devel opment methodology for Waverly, lowa. Waverly is
located in northeast 1owa about 20 miles north of Waterloo. It has a population of 8,500. The latest origin-
destination study for the city was performed in the 1970s.

The steps described below would be similar for any bypass area, athough community growth rate will affect the
number of model scenarios needed. For example, if acommunity is not expected to experience significant growth in
the horizon time period, only two models are required (with and without the bypass). If the community is
experiencing slow growth or decline, a base year model should be developed and calibrated first, then two additional
models should be developed (one for the horizon year with the bypass, and one for the horizon year without the
bypass.) For communities experiencing rapid or impending growth, up to four modelsin addition to a base year
model may be required (two one for the year of opening of the bypass — with and without — and two for the horizon
year — again, with and without the bypass). It isleft to the discretion of the planner to determine the number of
models needed. The steps below can be repeated as many times as required, but are explained only in the context of
developing a base year model without the bypass and a year of opening model (with the bypass) which is assumed to
have the same trip generation as the base year (applicable in a community with stable travel demand characteristics
(little growth).

2.2.1 Step 1. Collect Data

To begin model development, the analyst should collect various data for the area of interest. All of the data should
be imported into Maplnfo.

la. Street data CTAMS contains roadway networks for all functional levels of lowa highways. These roads are used
to select the alignment of links to be included in the model network (Maplnfo queries are used to select all streets
with ADT, average daily traffic, greater than 1,000 vehicles). Figure 2-8 shows the CTAMS cartography for the
Waverly area and Figure 2-9 shows the streets in the network with a traffic volume of greater than 1,000.

Figure 2-8. CTAMS GIS data for Waverly.



Figure 2-9. Streets with ADT greater than 1,000.

As CTAMS data contain no address ranges, a TIGER Street fileis also required. TIGER file address ranges are used
to geocode the socio-economic data for the study area (unless such data are already available in Maplnfo, or another
GIS platform that can be imported into Maplnfo from a previous study or commercial source). The TIGER street
network for the area, with address ranges, is depicted in Figure 2-10. The user must import TIGER filesinto
Maplnfo through athird party program unless the user has accessto TIGER filesin Maplnfo or other GIS format.
For more information on importing TIGER, see the Maplnfo documentation or contact CTRE for assistance. Itis
important to note that, especially for fast growing areas, TIGER streets may be out of date, and not include some
streets that should be included in the model network. If thisisthe case, CTAMS data may be used to identify the
street’ s alignment, and address ranges may be manually added.

- .‘.Il‘-\-\- |
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Figure 2-20. TIGER street network for Waverly.



1b. Socio-economic data Socio-economic data for the network are developed from different sources, and
incorporated into Maplnfo. The first recommended source is employment data (ES202) from the lowa Department
of Workforce Development. The data sets contain business addresses, number of employees and business function.
Using the address for the business and the TIGER files address ranges, the businesses can be geo-located for the
study area by following the procedures outlined in the Maplnfo manual. The following figure (Figure 2-11) show
the businesses for Waverly located to the network.

Figure 2-11. Business locations in Waverly.

The “PhoneDisk” CD-ROM provides aresource of residential data, as well as an additional resource for
socioeconomic data. The CD can be used to determine addresses for most households and many businesses in the
study area. This data set can aso be addressed matched to the TIGER street file. The data can then be aggregated to
calculate the number of households or businesses occupying a selected traffic analysis zone. An example of
“PhoneDisk” data geocoded to the TIGER street network is shown in Figure 2-12 (businesses are shown as circles
and households are shown as stars). For Waverly, the PhoneDisk CD identified 6753 locations for 1997. Using the
1994 TIGER data for Bremer county as the street address file a match success rate of 55% was obtained using
Maplnfo’'s “automatic” geocoding procedure. Many of the remaining 45% percent of households and businesses
can be manually placed using Maplnfo’s “interactive” geocoding procedures, although 55% provides an adequate
sample, unless the analysts suspects some spatial bias in the match rate (e.g., large housing complex is not
represented, etc.). Once address matching is completed, results should be “factored up” or “normalized” to
represent 100% of households and businesses (e.g., if 75% are matched, multiply all zonal values by 100/75).
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Figure 2-12. Homes and businesses form the PhoneDisk addressed match to TIGER.

Census data are used to provide an additional source of socio-economic data. Census block and block-group data
include variables useful for trip generation. In addition, TIGER block or block-group boundaries can be used as a
starting point for defining traffic analysis zones in Maplinfo.

Block data (STF1) contain population for the block and ranges for household occupancy. Block-groups (STF3) data
for traffic analysis zones and income data for block group residence. The following figures show the Census data for
Waverly in Maplnfo. The block groups for Waverly are shown in Figure 2-13.

Figure 2-13. Waverly block-groups.
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Collecting these data setsin Maplnfo provides the basic information required for developing the moddl. It is
important to note that these datasets can be collected and maintained in most any GIS package, but the automated
model -creation programs developed as part of this study were written in MapBasic and operate only in Maplnfo.

2.2.2 Step 2. Develop GIS Network and TAZs

After importing street and socioeconomic data into Maplnfo, the analyst should establish traffic analysis zones and
select the major streets in the network which will appear in the model. This step relies significantly on the planner’s
local knowledge and professional judgment. Zone location, number of zones, size and shape depend upon severa
“rules of thumb” as outlined in many transportation planning texts and in FHWA'’ s Calibration and Adjustment of
System Planning Models. If an areais comprised of several (say, 8 or more) Census block groups, their boundaries
can be used as afirst approximation of TAZs. For areas with fewer block groups, blocks may be used.
Alternatively, network streets may be used as TAZ boundaries.

To create amap of TAZs, the analyst should create a new Maplinfo table named TAZ.TAB. After developing the
table, the user should make the table “editable’ and use the polygon tool and define the traffic analysis zones.

Columns (items) should be added for zone number and the variables required to perform the trip generation
technique selected by the user. As an example, if NCHRP trip generation procedures are selected, the essential
columns required to calculate productions and attractions are: households, retail employment, service employment,
and other employment. Standard GIS overlay procedures (spatial joins) can be used to populate these fields based
on SIC code ranges specified in the NCHRP report. SIC code is one of the fields of data included in the ES202 file.

It isimportant to number the zones sequentially from one to the highest numbered zone (Tranplan Requirement). An
example of traffic analysis zones developed for Waverly are shown in Figure 2-14.

ma=iE

Figure 2-14. Waverly traffic analysis zones.

The next Maplnfo table to be created is the network, where the user selects major streets that will become part of the
model. Network roads are selected from the CTAMS database. Queries (e.g., minimum traffic levels) can be used to
determine appropriate roadways. The network isto be saved in atable the user creates, named NETWORK.TAB. A
field called key should be added to the Network table. The street files from the CTAMS database should aso be
opened as a background table(s). After making the Network table editable, the user should select aline style
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different from that used on the CTAMS layers and use the line drawing tools to draw in streets to be included in the
model network (or the streets that the user wants to keep in the mode!). If any required roadways are absent from the
CTAMSHile, they should be added to the Network at this time, manually. An example for Waverly is shown as
Figure 2-15 (thick lines are those drawn on the Network layer).

Figure 2-15. Selected streets for our Waverly model.

With the TAZ and Network tables still open, the user should continue to edit the network table by drawing in the
location for al the centroid connectors in the network. Recommended procedures for centroid placement are
provided in FHWA'’s “Calibration and Adjustment of System Planning Models.”

2.2.3 Step 3. Export GIS Model to Tranplan Format

After developing the TAZ and NETWORK tables, the next step is for the user to develop the model network in
Tranplan format. To assist in this step, a MapBasic program, DEVELOP.MBX, was written. The program guides
the user through required steps.

Before running DEVELOP.MBX, it isimportant to copy it into the directory where the new model is going to be
developed. It is also important that this directory not have any files named LINKS.* or NODES.*, asthese
filenames are reserved for use by the program (and will be overwritten if they aready exist). To run
DEVELOP.MBX, begin aMaplnfo session and open any desired background tables (e.g., TAZ, Network, CTAMS
streets, etc.) The user will want to carefully choose line styles and priority of the background layers to reduce
clutter. After running DEVELOP.MBX, anew Maplnfo menu item will appear, MODEL_DEVELOPMENT, and
the map window will indicate that two new tables, NODES and LINKS, have been created and opened.
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At this point, the user should select the MODEL_DEVELOPMENT pull-down menu and choose the first option,
LOCATE CENTROIDS. This option will provide the user some additional instruction on the placement of the

centroids. Theinformationis:

& At this point, the network centroid (and external station) locations need to be identified by placing points in the appropriate
locations.

and
Maplnfo

Itis impartant to remember that the order the points are located atwill represent their centroid number ij.e., place centroid 1
first then centroid 2, ).

At this point the user should place points for all the centroids. This is done by using the point (pushpin) tool and
clicking the mouse button wherever a new centroid is to be located. Note that it is also important to locate the

external stations at this point, but only after identifying all the internal centroids to ensure the program will
correctly number the zones. Figure 2-16 shows the centroid and external station placement.

T

Figure 2-16. Centroid and external station placement.
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After locating all the centroids and external stations, the user should select the next menu item, LOCATE NODES.
Selecting this menu option will provide the user another message to instruct them.

Maplnfo

& Atthis point. the network nodes locations need to be identified by placing points in the appropriate locations.

At this point the user should place nodes at the intersections of all network roads, and where centroid connectors
connect to network streets. Thisis done by using the point (pushpin) tool and clicking the mouse button where ever
anodeisto belocated. The user MUST include all the nodesin the network during this step. It is recommended that
user change the symbol style for node placement to a large dot or some such, to facilitate quality control. Do not
leave this step until you are sure that all nodes have been correctly placed. Figure 2-17 shows the previously placed
centroids and externals (large stars) as well as the new nodes (large dots).

Figure 2-17. All nodes for our Waverly model.

After placing the nodes, the user should select the LOCATE LINKS option from the menu. Thiswill display a
message to assist the user.
Maplnfo ]

Atthis point, the links for the network need to located. This is done by selecting the line tool and drawing in the links. The
use of the SNAF function as vital during this step.

The user then should use the line placement tool and draw the links for the network. IMPORTANT: Links must be
snapped to nodes, centroid connectors and externals. (USE THE SNAP TOOL). Prior to placing any links,
go to layer control and turn off the snap option for all tables except NODES. Thisisimportant as nodes and
links are joined by precise coordinate values. If they are not snapped, the coordinates of the end of the links and the
nodes will not match and links will not be numbered correctly for Tranplan. After drawing in the links, the network
information is completed. Figure 2-18 shows a completed network.
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Figure 2-18. Complete Waverly model.

At this point, the user should select the final menu option, FINISH MODEL DEVELOPMENT. Thiswill update the
attribute information for the nodes and links and enter default values for speed and capacity. The default are speed
of 15 mph with 0 ADT capacity for centroids and external stations and 30 mph and 6000 ADT one-way capacity for
all other links. The user can change any of the default values later, with area specific data, as desired. Finaly, the
menu is removed and the program will display the following message,

Maplnfo BE

& Atthis point, the network is ready to hawve the appropriate socic-economic data added and then a model run can be
performed.

informing the user that thisis the appropriate time to enter socioeconomic data and run the model.

2.2.4 Step 4. Trip Generation

After developing the model, the user must develop productions and attractions for the TAZs. Two methods are
suggested, depending the amount of data available to the user. If the user has Census data related to number of
households by block, income ranges by block group and has developed TAZs to closely follow the block groups,
then the NCHRP 365 methodology can be used to determine internal zone productions for three purposes (HBW,
HBO and NHB). If the TAZs were not developed to follow the block groups, then the user can aggregate the total
number of households per zone from the geocoded PhoneDisk CD-ROM data and cal culate the number of
productions (single purpose only) as atrip factor times the total number of households (a common factor used is 9.2
trips per household, from NCHRP — ITE's Trip Generation manual can also be used).

For internal zone attractions, two options are also suggested. If the location, type and number of employees are
known for al (or most) of the businessesin the study area, the user can follow the procedure in the NCHRP 365 to
determine attractions for three purposes. If specific employment data are unknown, the user can aggregate the total
number of businesses per zone from the PhoneDisk CD-ROM. The analyst can then determine the number of
attractions per zone as a weighted average of the number of businessesin the zone, multiplied by the total number of
productionsin the network. Caution must be applied here, as a single, large employer, or even a concentration of
larger employers may tend to significantly skew the data. The planner is cautioned to use as much local information
as possible (e.g., call local large businesses to obtain employee home addresses or at a minimum, number of
employees).

For the case study, the TAZs were developed without input from the Census block groups. Socioeconomic data were
taken from the PhoneDisk CD-ROM. Total number of households and businesses were determined for the area.
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Then the productions were calculated using a factor of 9.2 productions per household. Then the total number of
businesses in the area was determined. Then the attractions were calculated as the total productions times the
number of businesses in a given zone divided by the total number of businesses.

The calculated values for Waverly are shown in Table 2-1.

Table 2-1. Internal-internal productions and attractions.

[N]NODE [P1 [a1 |
N 1 1,049 341
N 2 1.463 3.415
N 3 2,788 1,366
N 4 3.027 455
N 5 193 114
N B 1,260 1136
N 7 1822 583
N 5 1.260 5G9
N 5 1,730 3,870
N 10 1,003 4211
N 11 1,003 1,593
N 12 2,070 1,593
N 13 681 0
N 14 0 0
N 15 0 0
N 16 D 0
N 17 0 0
N 1,001 0 0
N 1,002 0 0

After calculating the production and attraction values for each zone, the information must be entered into the node
table created in MapInfo. The nodes attribute table (browser window) will need to be opened and the user will need
to either manually enter the information or join the node and TAZ table based on zone number and update the
appropriate columns. The productions for each internal zone are to be entered or updated into the column titled P1
and the attractions for each internal zone are to be entered or updated into the column titled A1. Placing the
production and attraction values in these columns will allow the information to be used during the Tranplan model
run.

2.2.5 Step 5. External Analysis

At this point external-external and external-internal analysisis required. Two methodologies are presented to
develop splits between E-E and E-1/I-E for external zones (NCHRP 365 and Huff's Probability model).

For either method, the user should determine the existing traffic volumes on external links of the network. These
values will represent the total productions and attractions to be placed at external stations using the internal trip
purpose (representing external-internal trips) and a second trip purpose (representing external-external trips). Traffic
volume is to be multiplied by split percentages and corresponding amounts (external-internal or external-external)
aredivided in half and entered in appropriate fields (external-internal productions, external-external productions,
external-internal attractions, and external-external attractions). The procedures are described by the following.



17

NCHRP Procedure

The NCHRP 365 procedure for determining the split percentages for E-E and E-I/1-E traffic outside a community is
based on work performed by Modlin. This approach uses a regression eguation and supporting data to estimated
percentage of vehicles that will pass through a given community. The regression equation is as follows:

Y:’=?ﬁ.?6+l1.22}@—25.?4*1:’.‘1—42.18*.:'Lr£»‘1+D.DUD12*ADT,-+EI.59*PIKS',—+U.48*PPS,-—EI.UDD4IT*POP

where:

¥i =percentage of the ADT at external station , that are through trips,
I'=interstate (0 or 17,

PA=principal arterial (0 or 1},

MA=rmnor arterial (0 or 1),

ADTi = average daily traffic

PTES] = percentage of trucks excluding vans and pick-ups,
PPSi=percentage of vans and pick-ups, and

POF = population inside the cordon area.

Using information from the CTAMS database and local information about the area, the external-external trip
percentages can be calculated. For roadways that are not on the primary system, estimates for the percentage of
truck traffic is 5% and 10% for pick-ups and vans (the analyst must determine these values based on old OD
information or traffic classification counts or estimate them using judgement).

The NCHRP 365 Procedure can be entered into a spreadsheet program to assist in performing calculations. An
example is shown in Figure 2-19. For more detailed information on performing this procedure, please see the
NCHRP 365 documentation.

A | B | ¢ | o | E | F [T & 1] H [ 0+ [ v [ kK T * T ™M [ N ]
1 Constant | Interstate  Major Art. Minor At AADT % Trucks % Pick-ups Pop
2 76.76 11.22 -25.74 -42.18  0.00012 059 -0.48 -0.00042 % exdernalfexternal  aadt E-E  aadt E-|
.3 |Zone & 1 0 1 0 4230 17 19 1812 51.682 2136 2044
4 (Zone 8 1 0 0 1 90 5 10 1812 31.8852 28 61
.5 |Zone 10 1 0 1 0 1290 13 20 1812 48.4892 626 664
6 |Zone 11 1 0 0 1 570 5 10 1812 32.0428 183 387
1 |Zone 12 1 0 1 0 4740 13 20 1812 48.9032 2318 2422
. 8 |Zone 13 1 0 0 1 360 5 0 1812 36.8176 133 227
.8 |Zone 14 1 0 0 1 580 5 10 1812 32.0452 189 401
10 | Zone 15 1 0 0 1 80 5 10 1812 31.884 26 54
11 |Zone 16 1 0 1 0 1590 14 20 1812 491152 781 808
2]
13 |Totals 13540 6469 7071

Figure 2-19. Example spreadsheet for NCHRP procedure.
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Huff Probability model

Huff's Probability Model is a probabilistic gravity model formulation that can be used to determine the split of
external-internal and external-external traffic. The model isformulated as aratio of one city’s attractiveness versus
the summation of the attractiveness of all the other surrounding cities. The model is stated as:

popx:l
T
PROB; = e
R
where,
PROBex: = the probability that a custorner located at a, which is Dax miles from x, will
patronize x,

FPOFa =population of city «,
Do = distance fromcity g to city x.

Thismodel is useful in identifying the percent of vehicles from other cities that would be attracted to the study area
versus those that would travel completely through the study areato a competing attraction. Clearly, these
percentages result in the amount of external-external traffic for the study area.

The model can be applied directly or with the use of a spreadsheet to organize the data. An example of the model
information is shown in Figure 2-20.

A | B | C \ D \ E | F [ & T H 1

1 Center Horth South East West
2 |City Wiavelry Charles City  Wateroo/ Cedar Falls Osharein Hamptan
_ 3 |Population 8,239 7,878 100,765 6,493 4,133
4 |Distance from VWaverly 1 28 14 31 33
_ 5 |Distance from Charles City 28 1 42 59 54
_ 6 |Distance from Yaterloo/Cedar Falls 14 42 1 45 52
¥ |Distance from Oghwein 31 59 45 1 59
_ 8 |Distance from Hampton 38 54 52 69 1

9
10 |POP}/Daj 8539.00 281.36 7187.50 209.45 108.78 16336.07
11 |POP}/Dbj 304 96 7878.00 238917 110.05 64.53 10756.76
12 |POPR}/Dcj 60993 187.57 100765.00 144 .29 79.48 101786.3
13 |POP}/Ddj 27545 133.53 223922 6493.00 58.90 8201.088
14 |POP}/Dej 22471 123.09 1937.79 94.10 4133.00 6512 694

15
18 |Sum (POPI) 9954 05 8603.55 114538.68 7050.89 444572
17 [Sum (POP) 16336.07 10756.76 101786.27 9201.10 6512.69

18
18 |PROBai 8578 3.27 6.28 2.97 2.45
20 |PROBbI 306 81.57 2.09 1.56 1.45
.21 |PROBci 6.13 2.18 87.97 2.09 1.79
22 |PROBdI 277 1.55 1.95 92.09 1.35
23 |PROBei 226 143 1.69 1.33 92.97
24| 100.00 100.00 100.00 100.00 100.00

25
26 |PROBaj 52.27 1.72 44 06 1.28 0.67 100.00
27 |PROBb 2.84 7324 2230 1.02 0.60 100.00
28 |PROBgj 060 0.18 88.00 0.14 0.08 100.00
29 |PROBd 2.99 1.45 2434 70.57 0.65 100.00
30 |PROBej 345 1.89 2875 1.44 63.46 100.00
E
82
| 33 |External-Internal trips percents - 10.89 57.07 10.01 8.82
34 |External-External trips percents - 8.69 82.14 7.55 5.92

35
| 38 |E-E percent from each approach 4405 59% 4304 40%

Figure 2-20. Example spreadsheet for Huff’s Probability Model.
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The equation calculates the likelihood that a person living in one city shopsin another, as well as the ability of one
city to attract shoppers from surrounding cities. The information in columns 19-23 represent, for each city, the
likelihood that residents from that city shop in another city. The information in columns 26-30 represent the ability
of acity to attract shoppers from surrounding communities. These numbers are read across for each city.

Manua modifications should be made for trips not likely to travel through the study area. For example, if atrip
between two cities can be made without passing through the study area, the entries for these trip values should be set
to zero. This effectively reduces the number of through trips.

The likelihood of external-internal trips, calculated for each city, is a summation of those trips that are produced by
the study city shopping in another town and the likelihood that another town's resident is attracted to the study city.
If we use Oelwein for an example, the external-interna trips for this city isthe sum of cells E19, B22, E26, B29.

For each city in the surrounding area, the likelihood of external-external trips, is the summation of all trips coming
from and going to all other communities, through the study area. Again, continuing to use Oelwein for an example,
the external-external trips for this city is the sum of cells E20, E21, E23, E27, E28, E30. With these values, the
percent of external-internal and external-external trips can be determined. To convert the percentage of trips into the
number of trips that are external-internal and external-external, take the total traffic daily volume at the external
station and multiply by the appropriate percentage (it isimportant to select a traffic count value collected relatively
closeto town). This calculation will generate the total number of trips, however, for Tranplan, this information must
be converted into productions and attractions. This conversion is performed by simply using 50 percent of the
external-internal trips for productions and 50 percent for the attractions. The same 50/50 split is used for the
external -external trip to generate external-external productions and attractions.

Asfor internal zones, the calculated productions and attractions will need to be entered into the node table. This
table should already contain the production and attractions values for the internal zones entered in columns P1 and
Al. Theexternal-internal production and attraction values for the external stations should be entered into columns
P1 and A1, using P1 for productions and A1 for attractions. The external-external production and attraction values
should be entered into the node table using columns P2 for productions and A2 for attractions. Thisis shownin
Table 2-2. For more information, please see the Huff documentation.

Table 2-2. All production and attraction data for Waverly.

[N]NODE [P1 [p2 [A1 [a2 |
M 1 1,043 0 341 0
N 2 1.463 0 3415 0
N 3 2,788 0 1.386 0
N 1 3.027 0 455 0
N § 193 0 114 0
M B 1,260 0 1,138 0
M 7 1,822 0 683 0
N B 1,260 0 T 0
N 9 1,730 0 3,870 0
N 10 1.003 0 4211 0
N 11 1,003 0 1,593 0
M 12 2,070 0 1,593 0
N 13 Bl 0 0 0
N 14 741 1,024 741 1,024
N 15 1.338 1.052 1.338 1.062
N 16 3.036 1564 3036 1.564
M 17 1,126 959 1,126 959




2.2.6 Step 6. Execute Tranplan Model

At this point, network information is stored in Maplnfo as node and link tables. The Appendix describes the
procedures required for running the Maplnfo Tranplan interface (exporting files and running Tranplan). Required
programs and files can be obtained from the CTRE internet site.

The output from Tranplan will be the network traffic volumes. Figure 2-21 shows the traffic volumes obtained from
running the model through Tranplan.
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Figure 2-21. Model volumes for Waverly.

It is recommended that the planner compare the results of the base model volumes to actual traffic counts from the
CTAMS database. For the case study, the R-sgquare difference between the model volume and the AADT was .90

and Figure 2-22 indicates the fit of the links.
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Figure 2-22. Validation of the Waverly model.

If this calculation results in a poor R-squared value, say, lessthan 0.7, it is recommended that the analyst recalibrate
the model, attempt to determine the reason for the poor validation, and make changes to improve the assignment.
Changes to the model can include altering the roadway travel speeds, increasing the speeds for under-assignment
and reducing the speeds for over-assignment. The changes in speed, however, should be justified by travel patterns
in the community and the speed changes should be made in 5 mile per hour increments and remain within reason
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(note that a5 mile and hour speed change will be reflected by changing the speed, columns S1 and S3, by an
increase of 500 or a decrease of 500).

2.2.7 Step 7. Repeat Model Development Process with Bypass

After the base model has been validated to the ground counts, the next step is to develop the bypass for the area and
perform another run of the Tranplan software to determine the number of vehicles that would use the new bypass. It
is recommended that the user create a new directory and copy all the Maplnfo and Tranplan filesinto it.

In Maplnfo, first make the nodes layer editable and place new nodes at all the desired locations to complete the
bypass. The user should then make the links table editable and snap new links to the network to complete the
bypass. Next, the user should run the program BY PASS.MBX to update the LINKS and NODES tables with the
new data for the bypass.

Figure 2-23 shows the network with a possible bypass included.

Figure 2-23. Waverly with possible Highway 218 bypass included.

At this point the user can either edit the default links attributes or continue and perform amodel run directly.

The output from running the model with the bypassis shown in Figure 2-24.
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Figure 2-24. Waverly model volumes with possible Highway 218 bypass.
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2.2.8 Step 8. Forecast Traffic for Horizon Year (or any year of interest)

Thefina step isto develop forecasts for future traffic in the area. To perform this step, the planner could make use
of the lowa DOT's CTAMS database field “expansion factor” to forecast future volumes. However, other estimates
of traffic growth can be used. Again, awareness of local growth issuesisimportant. The user can make a Mapinfo
“marquee’ selection of the study area and use the “calculate statistics” on all CTAMS roadway expansion factorsto
determine an average growth for the region. Then the user should add and update afield in the links file with the
total loaded volume multiplied with the quantity (one plus the expansion factor raised to the appropriate time period
in years). Thiswill provide the user with a future traffic volume for a given scenario. The user should perform this
operation for both the base scenario and the bypass scenario to develop the final volumes for the area. This should

also be done for any other access scenarios or alignments of interest. Figures 2-25 and 2-26 show the resulting
volumes for 2020 for Waverly.
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Figure 2-26. Waverly traffic volumes with the bypass in 2020.

2.3 Comparing Results with Conventional Method: Carroll, IA

The Maplnfo-based bypass devel opment methodol ogy described above was used for the community of Carroll,
lowa, asthis area was recently studied using conventional techniques. Projected traffic volumes resulting from the

Gl S-based methodology were compared to the results of the forecasting method used by the lowa DOT (L. Wazny
study of US 30, Carrall).

Forecast volumes for both the bypass and residual roadway were found to be similar for each procedure. The
differences, which generally range from less-than-ten to twenty percent are outlined in Table 2-3. Differences of this
magnitude would generally not have serious implications for roadway design.
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Table 2-3. Differences between DOT and GIS methodologies for Carroll.

Location DOT volume Gl S-based volume Difference
On northern bypass

1 east bypass 2,900 2,846 -54

2 west bypass 2,100 2,500 400
On residual roadway

3 eastof Carroll to 4,800 5,245 445
Monterry Drive

4 Monterry Driveto (6,950 8,197 1,247
Grant Road

5 Grant Road to Main {10,800 9,021 -1,779
Street

6 ManStreettoUS (11,100 12,682 1,582
71

7 US71toBurgess (5,700 5,645 -55
Avenue

8 Burgess Avenueto (3,500 3,175 -325
west of Carroll

In conclusion, the proposed methodology for developing highway bypass plans within Maplnfo provides consistent,
reproducible results with greatly reduced level of effort (as compared with the conventional approach). Using the
Gl S-based modeling approach, bypass traffic forecasts were obtained in less than one week (the original forecasts
took three months). Asthe new model and data are maintained in a GIS, analysis and display of data are grestly
enhanced. In addition, an analyst using the methodology is able to quickly analyze traffic conditions for many
different alignments and access scenarios.
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3 Interchange Justification

This section documents use of Gl S-based travel demand modeling and traffic analysis tools and procedures to
investigate and justify potential changes in access to the interstate highway system, specifically access changes
involving a new interchange. The benefits of effective access management programs are well documented. Access
management can increase both roadway safety and capacity while reducing travel times, congestion, and air
pollution emissions. The following Transportation Equity Act of the 21st Century (TEA-21) policy stresses the
importance of access control in maintaining a high level of service on the interstate highway system, requiring that
eight points be addressed prior to consideration of any access changes.

Statement of Policy. It isin the national interest to maintain the Interstate System to provide the highest level of
service in terms of safety and mobility. Adeguate control of accessis critical to providing such service. Therefore,
new or revised access points to the existing Interstate System will be considered for approval only if:
(2) It isdemonstrated that the existing interchanges and/or local roads and streets in the corridor can neither
provide the necessary access nor be improved to satisfactorily accommodate the design-year traffic demands
while at the same time providing the access intended by the proposal.
(2) All reasonable aternatives for the design options, locations and transportation system management type
improvements (such as ramp metering, mass transit, and HOV facilities) have been assessed and provided for
if currently justified, or provisions are included for accommodating such facilitiesif a future need is identified.
(3) The proposed access point does not have a significant adverse impact on the safety and operation of the
Interstate facility based on an analysis of current and future traffic. The operational analysis for existing
conditions shall, particularly in urbanized areas, include an analysis of sections of Interstate to and including at
least the first adjacent existing or proposed interchange on either side. Crossroads and other roads and street
shall be included in the analysis to the extent necessary to assure their ability to collect and distribute traffic to
and from the interchange with new or revised access points.
(4) The proposed access connects to a public road only and will provide for all traffic movements. Less than
"full interchanges" for specia purpose access for transit vehicles, for HOV's, or into park and ride lots may be
considered on a case-by-case basis. The proposed access will be designed to meet or exceed current standards
for Federal-aid projects on the Interstate System.
(5) The proposal considers and is consistent with local and regional land use and transportation plans. Prior to
final approval, all requests for new or revised access must be consistent with the metropolitan and/or statewide
transportation plan.
(6) In areas where the potential exists for future multiple interchange additions, all requests for new or revised
access are supported by a comprehensive Interstate network study with recommendations that address all
proposed and desired access within the context of along-term plan.
(7) The request for anew or revised access generated by new or expanded development demonstrates
appropriate coordination between the development and related or otherwise required transportation system
improvements.
(8) The request for new or revised access contains information relative to the planning requirements and the
status of the environmental processing of the proposal.

The tools and procedures presented in this section are particularly useful in addressing policy items 1, 2, 3, and 6.
For example, policy mandates may require an analyst to investigate alternatives involving both the presence and
absence of an interchange (possibly with different configurations and locations), while taking into consideration
potential infrastructure, socio-economic and land use changes in the area. The Gl S-based model (Tranplan-Maplinfo)
approach can be used to develop, or utilize existing, base and future year traffic models as well as appropriate model
alternatives and scenarios. Upon model development, Tranplan can be used to calculate the vehicle trips and traffic
volumes resulting from each model year or alternative. Analysis of these data can then be performed in both
Maplnfo and Highway Capacity Software (HCS). Maplnfo provides tools useful for graphically presenting model
results, including band-width displays of link volumes and differencesin link volumes between alternatives,
graduated symbol displays of trip origins and destinations using a selected interchange, and turning movement
diagrams of selected intersections. If the model represents a 24-hour period, it may be appropriate to modify the
network, or factor of the roadway volumes, to represent peak period travel. Peak period volumes and turning
movement counts can then be used for traffic operations analysis in Highway Capacity Software (HCS).
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As noted earlier in this report, use of planning models may not be the only or best way to arrive at the travel
forecasts necessary for interchange analysis and justification. Naturally, if sufficient travel forecasts can be obtained
from manua methods, these can be used directly by HCS for traffic operations analysis. It is |eft to the discretion of
the planning analyst to determine the efficacy of using the Gl S-based model devel opment procedures described
herein. Therefore, if the Gl S-based model approach is not being used, and traffic forecasts are obtained from other
methods, the reader should proceed to Section 3.3 Application of Highway Capacity Software Procedures of this
report.

3.1 Application of GIS-based Network Models

The primary objectives of this section are to discuss potential model modifications necessary to conduct interchange
analyses and useful proceduresin identifying and displaying important aspects of model trips and traffic in the GIS
(Maplnfo) environment.

The Gl S-based model analyses presented in this section apply only to traffic (Tranplan) models which also existsin
the MaplInfo environment. If a Tranplan model already exists for the analysis area, but it does not exist in the
Maplnfo environment, the analyst should follow the procedures outlined in the Manual for the Tranplan-Maplnfo
Modeling environment to create a representation of the model in Maplnfo. If a Tranplan model does not currently
exist for the areain which an interchange is proposed, a traffic model should be developed for the Tranplan-Maplnfo
environment. Model development should follow the methodology described in Section 2.0 Bypass Analysis. The
model should initially be developed to represent existing conditions and/or the year in which interchange
construction is proposed. Lastly, if the necessary base models aready exist in the Maplnfo environment, the analyst
should proceed to section 3.2.1 Preparation of GIS-based Model.

3.1.1 Preparation of GIS-based Model

Once the appropriate base, or future year, models exist, the model network should be modified to include the change
in infrastructure, specifically the new interchange. It may also be appropriate to modify the socio-economic
characteristicsin the vicinity of the interchange to represent changes in land use and development resulting from the
new interchange.

Severa techniques may be used to add a proposed interchange to the model network, including modification of the
appropriate Tranplan text files directly, use Tranplan HNIS tools, or use of Tranplan-Maplnfo procedures and tools.
This documentation focuses on the use of the Tranplan-Maplnfo interface.

Tranplan-Maplinfo procedures and tools serve as arelatively quick and easy means by which to edit network data,
allowing the user to digitize new nodes and links to represent the interchange location. Data attribution processes,
e.g. updating coordinate values, node numbering, distance calculations and speeds and capacities, are automated,
and default speeds (15 mph for centroids, 30 mph for other network links) and capacities (O for centroids and 6000
for other network links) are automatically populated. These procedures and tools are clearly outlined in the Manual
for the Tranplan-MaplInfo environment, Network M odification—Change in network infrastructure. To provide the
reader with a better idea of how an interchange can be added to the model network, using Tranplan-Maplnfo
procedures and tools, a sample workflow is provided.

The user should begin by examining the existing network within Maplnfo to identify the proposed interchange
location. See Figure 3-1.
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Figure 3-1 Existing Network Structure

Zooming to the area of the proposed interchange (Figure 3-2), it appears that a node is already present in the general
location. This node, however, only represents a change in direction along the route, not an interchange.

Figure 3-2 Window on interchange.

To establish this node as an interchange (access location), the user should move one end of the north-south link to
meet (terminate at) the interchange node. A new link should be added from the interchange node to the node that
the link was moved from to reestablish a continuous route. A MapBasic program, BY PASS.MBX, should be run to
develop the new node numbers, lengths, and assign default speeds and capacities. The user can change the default
speeds and capacities, if desired. The new (modified) network node and link tables should be saved.

The modified network is shown in the following figure (3-3).

Figure 3-3 Modified interchange
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Once again, these procedures and tools are clearly outlined in the Manual for the Tranplan-Maplnfo environment,
Network M odification—Change in network infrastructure.

In addition to including the interchange in the model network, it may be appropriate to modify the socio-economic
characteristics, as defined in the model, near the proposed interchange. The user should change the productions and
attractions around the new interchange to accurately reflect the amount of development that is expected to occur in
the area as afunction of the new interchange. Thisisdescribed in the Manual for the Tranplan-Maplnfo
environment, Network Modification—Change in land use. Policy mandates require that the land-use entered for the
interchange analysis, including all possible alternatives, is reasonable.

The procedures described above should be utilized for all feasible aternatives. Therefore, several models may exist
for the same area, each representing a different alternative or year. Each alternative should also be maintained
within a separate directory, which facilitates better data management.

3.1.2 GIS-based Model Analysis

This section outlines use of Maplnfo with a 24-hour Tranplan model to identify and display important aspects of
intersection traffic. General procedures for performing model runs, analyzing results, and comparing alternatives
are presented, followed by procedures to determine and display the amount of traffic using an interchange, the
origins and destinations of this traffic, and the traffic volumes using the interchange ramps themselves.

Once models have been devel oped to represent all appropriate aternatives, including base year and future models,
Tranplan model runs must be executed to determine traffic conditions within each model environment. (Seethe
Manual for the Tranplan-Maplnfo environment, Performing amodel run of the Tranplan network). Aswill be
discussed later, model runs may include loading selected links or building selected trip tables.

3.1.2.1 Analyze Individual Model (Alternative) Results

When the model runs are complete, the analyst can examine the link volumes, for each aternative, in Maplnfo.
Several methods can be used to analyze, and display, model link volumes. For example, standard Maplnfo
guerying, labeling, and thematic mapping tools can be used, or custom Tranplan-Maplnfo tools can be used to create
visuaization plots of link volumes. Visualization plots present links buffered (increased band-width) based on total
link volume and label them with the Tranplan model volume. (See the Manual for the Tranplan-Mapinfo
environment, Analysis Options—Model Plots—visualization plots).

3.1.2.2 Compare Model (Alternative) Results

A Tranplan-Maplnfo custom tool may be used to compare differences in loaded link volumes between different
model alternatives. This comparison plot technique provides color-coded, band-width displays of differencesin
traffic volumes between model scenarios. Band-widths are proportional to the change in traffic. Band-with color,
red or blue, represent an increase or decrease in traffic volumes, respectively. A sample plot is presented in Figure
3-4. (See also the Manua for the Tranplan-Maplnfo environment, Analysis Options—Maodel Plots—Comparison
Plots)
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Figure 3-4. Comparison traffic volume plot.

Other MaplInfo-based visualization techniques of 24-hour volumes are outlined in the Select Link Analysis and
Build Select Trip Tables sections.

3.1.2.3 Perform Select Link Analysis

The primary objective of select link analysisisto identify which trips use a specific link in the network, such as an
interchange. The following procedure can be used to identify network volumes resulting from trips that use the
selected link. To accomplish this, the interchange ramps should be explicitly included in the model network, and
select link analysis performed on the ramp legs themselves. Therefore, it may be necessary to modify existing
model networks to include the ramps of an interchange (adding links in Maplnfo is discussed in the Bypass section
of thisreport). Following is a sample workflow for select link analysis for the interchange presented in Figure 3-5..

Figure 3-5. Selected interchange for the analysis.

Using standard Maplnfo tools, the analyst must identify which links (e.g., ramp leg) to analyze, and determine
corresponding node numbers. The red-highlighted link in Figure 3-6 isthe link of interest. The“A” and “B” fields
in the “Info” window denote its node numbers.
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Figure 3-6. Selected link and corresponding attributes.

With thisinformation, the analyst modifies the Tranplan control file to assign only traffic to the network that uses
this particular link in the model (see sample control file which follows). These modifications are only required in
the assignment phase of the modeling process (preceding control files are not discussed here). Materid in
parentheses should not be included in the contral files.

$LOAD HIGHWAY SELECTED LINKS
$FILES

INPUT FILE = HWYNET, USER ID =$HWYNET.NET$ (your unloaded network)

INPUT FILE = HWYTRIP, USER ID =$HWY TRIP.TRP$ (your OD trip table)

OUTPUT FILE = LODHIST, USER ID =$LODHIST.NET$ (the loaded network)

OUTPUT FILE = SELHIST, USER ID =$SELHIST.NET$ (identifies links used by trips that use selected link)
$PARAMETERS

IMPEDANCE = TIME 1

LOAD SELECTED LINKS = 492-493

ONE WAY SELECTED LINKS = 492-493
$END TP FUNCTION

$BUILD SELECTED LINK TRIP TABLE
$FILES
INPUT FILE = HWYTRIP, USER ID =$HWY TRIP.TRP$
INPUT FILE = SELHIST, USER ID =$SELHIST.NET$
OUTPUT FILE = SELVOL, USER ID = $SELVOL.TRP$ (OD trip table for selected link)
$PARAMETERS
SELECTED LINKS = 492-493
SELECTED PURPOSE =1
$END TP FUNCTION

$LOAD HIGHWAY NETWORK
$FILES
INPUT FILE = HWYNET, USER ID =$HWYNET.NET$
INPUT FILE = HWYTRIP, USER ID =$SELVOL.TRP$
OUTPUT FILE = LODHIST, USER ID =$L ODSEL .NET$ (loaded network for trips using selected link only)
$PARAMETERS
IMPEDANCE = TIME1
$END TP FUNCTION
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After running Tranplan, the user is prompted to run Netcard on the loaded highway network (this should be run on
the LODSEL .NET file). The resulting text file isthen imported into Mapinfo for analysis.

Using standard Maplnfo labeling tools, the loaded volumes in the vicinity of the interchange can be displayed and
analyzed (Figure 3-7).

Figure 3-7. Traffic using specific ramp.

The select link volumes can a so be used to examine the network as awhole, specifically the distribution of trips
using the ramp and amount of traffic links experience as aresult of the ramp. Standard Maplnfo thematic mapping
capabilities can be used to devel op bandwidths plots of the loaded volumes, as presented in Figure 3-8.

Interchange
Location

Figure 3-8. Traffic flow that uses the identified ramp.

3.1.2.4 Build Selected Trip Table

The primary objectives of building a selected link trip table would be to: 1) determine what zones are responsible
for the traffic using either the ramp or the interchange, and 2) provide a method to determine, for a specific zone,
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where the trips which use the ramp or interchange are destined. This section outlines the process of building the
selected link trip table and associating the selected link trip table with traffic analysis zone centroids in Mapinfo. As
awhole, the selected link trip table, when analyzed within Mapinfo, can be useful in determining the zonal origins
and destinations for the interchange and assist in identifying the impact area for the interchange (local, regional or
over the entire network). A sample workflow is provided to demonstrate building the selected link trip table and
utilizing it within Maplnfo. The interchange used in the previous workflow will also be used in this workflow.

The user will note that the control files (below) required for building the selected link trip table are identical to those
used to determine the select link loaded network. However, the last portion of the control file (Load Highway
Network) is not needed:

$LOAD HIGHWAY SELECTED LINKS
$FILES
INPUT FILE = HWYNET, USER ID =$HWYNET.NET$ (your unloaded network)
INPUT FILE = HWYTRIP, USER ID =$HWY TRIP.TRP$ (your OD trip table)
OUTPUT FILE = LODHIST, USER ID =$LODHIST.NET$ (the loaded network)
OUTPUT FILE = SELHIST, USER ID =$SELHIST.NET$ (identifies links used by trips that use selected link)
$PARAMETERS
IMPEDANCE = TIME 1
LOAD SELECTED LINKS = 492-493
ONE WAY SELECTED LINKS = 492-493
$END TP FUNCTION

$BUILD SELECTED LINK TRIP TABLE
$FILES
INPUT FILE = HWYTRIP, USER ID =$HWY TRIP.TRP$
INPUT FILE = SELHIST, USER ID =$SELHIST.NET$
OUTPUT FILE = SELVOL, USER ID = $SELVOL.TRP$ (OD trip table for selected link)
$PARAMETERS
SELECTED LINKS = 492-493
SELECTED PURPOSE =1
$END TP FUNCTION

The analyst must execute this control filein Tranplan to create the SELVOL.TRP file, which contains the trip table.
The Tranplan utility TPCARD1 must then be used to convert the file from binary to text format. Using standard
Maplnfo tools, this file can be opened directly in Maplnfo as atext file with space delimitation. The file contains
the origin zone, destination zone and number of trips that travel between the two zones. Figure 3-9 presents how the
fileisdisplayed in Maplnfo. However, the column headings have been modified to help clarify the table contents.
Standard column headings arein the form, “_COL1.”
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Figure 3-9. Specified trip origins and destinations.

These data can be used to develop different visualization images of the network to present where trips originate or
are destined to which use the ramp or interchange. For example, using standard Maplnfo joining capahilities, the trip
table can be joined to the destination zones of origin zone 11. Using Maplnfo query tools, the analyst should first
select all records from the trips table with a origin zone of 11, save this query to a new table, and join the new table
based on the destination zone to the Maplnfo nodes table. Standard Mapl nfo thematic mapping capabilities can be
used to create graduated symbols representing the number of trips originating in zone 11 and ending in that zone
(see Figure 3-10).

Figure 3-10. Thematic map of trips originating from zone 11.

Similar plots can be created for the total number of tripsin each origin or destination zone. Using Maplnfo query
tools, the analyst should select the origin column of the trips table and the “sum™ of the trips column, grouping by
the origin column. This query yields a selection set with the total nhumber of trips summarized by origin zone. The
analyst should save this query to a new table, and join the new table based on the origin zone to the Maplnfo nodes
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table. Standard Maplnfo thematic mapping capabilities can be used to create graduated symbols representing the
number of trips originating in each zone, Figure 3-11. The same procedure can be utilized to display total number of
trips by destination zones by selecting, and grouping by, the destination column instead.

Figure 3-11. Thematic map of trip origins.

These data should be developed and compared for the different interchange locations and alternatives proposed for
the area, keeping in mind that these data are based on the time scale entered during the Tranplan run.

3.1.2.5 Turning Movement Analysis

A final Tranplan output that may be useful in interchange analysis is turning movement counts. Turning movement
counts (in the form of from node, through node, to node) can be generated by Tranplan if the save turns options, for
the nodes of interest, isincluded in the Tranplan control file. The turning movement information can then be brought
into Maplnfo to display model turning movement counts at specified intersections. This procedure is outlined in the
Manual for the Tranplan-Maplnfo environment, Analysis Options—Model Plots—Turning Movements. Figure 34
presents a sample turning movement plot within Maplnfo.
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Figure 3-12. Example turning movement diagram.



The turning movement figures can represent key factors for the interchange such as ramp volumes and freeway
volumes that will be used in the HCS analysis as well as provide better understanding into how the model is
assigning trips to the network.

3.2 Application of Highway Capacity Software Procedures

This section discusses the use of the Highway Capacity Software (HCS) program to perform a capacity analysis of
interchange ramps and freeway sections. The HCS automates the analysis methods documented in the Highway
Capacity Manual (HCM), Transportation Research Board Special Report 209. For the purposes of interchange
justification, HCS can be used to quantify the capacity and operational effects of the proposed interchange.

The Highway Capacity Manual defines the components of afreeway as consisting of: basic freeway sections,
weaving areas, and ramp junctions.

Basic freeway sections are segments of freeway that operate unaffected by weaving, merging, or diverging traffic.
Weaving areas are segments where vehicles must cross each others travel paths. Weaving areas typically occur
where merge areas are followed closely by diverge areas. The analysis of weaving sections is not covered in this
report, however, if the interchange is being placed near other interchanges, weaving analysis should be considered.
Ramp junctions occur where on and off ramps join the freeway.

Three general steps are required to perform the analysis. First, the traffic volumes at the new interchange must be
forecasted. Next, the capacity effect of the new interchange is analyzed using HCS. Two HCS modules are used to
perform this analysis. The first module, freeways, is used to quantify the capacity effects of the increased traffic
volumes alowed by the new access point on the basic freeway section. A simple before and after analysis can be
preformed in the HCS. The second module, ramps, is used to quantify the effects of the new ramps, both on and off,
on the capacity of the freeway at the ramp merge and diverge points. For each of these two, asimple example is
provided to serve a guide for using the HCS. More complete documentation can be found in HCS User's Manual.

3.2.1 Forecast Interchange Traffic Volumes

Thefirst step in performing the analysis is forecasting the traffic volumes that result from the interchange. This step
could be completed using a GI'S based model as described in Section 3.2 or by other suitable forecasting methods. If
a 24 hour model was used , it is necessary to convert the 24 hour volumes to peak hour volumes. An easy method for
accomplishing thisisto factor all the 24-hour volumes by a 10-12 percent. (ITE Transportation Planning
Handbook.) The 24-hour model volumes used in the examples are shown in Figure ZACH. Using the peak hour
volumes, it is helpful for the analyst to prepare a simple sketch showing the interchange and the forecasted volumes
such as the one shown in Figure 3-12. Prior to the interchange, peak hour freeway volumes were 334 vehiclesin
each direction.
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Figure 3-11. Forecasted VVolumes for Interchange

3.2.2 Capacity Analysis of Basic Freeway Segment

The analysis of the basic freeway segment is used to determine the effects of the additiona traffic allowed accessto
the facility because of the proposed interchange. The HCS analysis should be performed for the base freeway
volumes and the volumes after the proposed interchange has been implemented. If no significant difference is found
in the operation of the freeway, then the interchange is found to have no major effect on the operations

The basic freeway module within the HCS package looks at the traffic conditions and roadway characteristics for the
freeway segment and returns alevel of service rating and other items related to the operation of the facility. Level of
Service ratings for basic freeway segments are explained in the Highway Capacity Manual. As an example of basic
freeway analysis, the before and after effects of the proposed interchange on the basic freeway segments (using the
volumes shown in Figure 3-11) was analyzed in the HCS. The basic freeway section east of the interchange was
analyzed in HCS. Table 3-1 describes parameters used by HCS and includes the values used in the example.

The values shown in Table 3-1 were input into the HCS freeway operation module for the before and after
operations. A sample input screen is shown in Figure 3-12. The freeway module was run using the before and after
volumes on the basic freeway section east of the interchange. The capacity analysis indicates that the existing
freeway is operating at level of service A for each direction and the operating speed for the facility is 64.8 miles per
hour. With the addition of the interchange and the increased traffic, the modified freeway segment indicates
operation at level of service A with operating speeds of 65.0 and 65.1 miles per hour. The capacity analysis indicates
no difference in freeway operations between the before and after scenarios. This analysis should be performed for on
both sides of the interchange for all the alternatives devel oped.
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Table 3-1. HCS Input Parmeters for Freeway Analysis

Parameter in HCS Description Before After
Terrain General grade profile Level Level
;I’V?/tgl /hggr)ly volumes Average hourly volumes, including trucks and buses 336/336 615/614
Peak Hour Factor (PHF)  Factor used to adjust volumes to reflect the peak hour. 0.95 0.95
Percent heavy vehicles The percent of total traffic that can be counted as heavy 80 80
(WB / EB) vehicles ' '
Perc_:ent of recreational The percent of total traffic that can be counted as
venicles recreational vehicles 20 20
(WB / EB)
Number of lanes
(WB/EB) Number of lanes 2 2
Lane Width Width of lanes 12 12
Free-flow speed . -
(WB / EB) Speed of vehicles under low volume conditions. 65 65
Obstructions Indicate any lateral obstructions as"1" then enter distance 0 0
(WB / EB) in "Average distance to obstruction” field
gcljsgtznce from Pavement Distance to obstructions from pavement edge

Factor that allows reflection of non-regular driversin the
Driver population factor  traffic stream. 1.0 is default value, adjust to lower values 1.0 1.0

based on judgement

Traffic Uolume (vph)

Peak-Hour Factor or Peak 15-min Uolume
Percentage of Trucks
Percentage of Recreational Uehicles

Number of Lanes

Free-Flow Speed (mph)

Lane Width (ft)

Obstructions-No (@), One (1) or Both (2)
Distance from Pauvement Edge (ft)

Driver Populat1on Factor

F1 Help F2 More Information F10 Abort Esc Exit Screen

Figure 3-12. Existing Freeway Operations Input Screen.

3.2.3 Capacity Analysis of Ramp-Freeway Junction

The Highway Capacity Manual states that a ramp consists of three geometric elements: the ramp-freeway junction,
the ramp roadway, and the ramp-street junction. The ramp-freeway junction refers to the point where the ramp and
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freeway either merge or diverge. The ramp roadway is usually not analyzed for capacity purposes because the ramp
roadway "is seldom a source of operational difficulty (Highway Capacity Manual)" The ramp-street terminal can
either be either signalized or unsignalized and can be analyzed in HCS using other modules, if desired. For
interchange justification, ramp-street operation would only effect freeway operations if a queue forms at the ramp-
street junction to the ramp-freeway junction. This occurrence can not be analyzed by the HCS, rather, it must be
analyzed by a stochastic microsimulation model such as CORSIM or possibly a simple analytical queuing model.

The ramp-freeway analysis can be used to quantify the effect of the ramp on freeway operations for both the merge
and diverge influence area. The HCS module on ramps provides output on the performance of ramp operations
including level of service, density, and operating speed. The Level of Service (LOS) rating is based upon the density
in the ramp influence area. LOS will range from A to F. A LOS rating F indicates a breakdown in the operation and
isnot desirable. LOS A indicates that there is free-flow conditions at the ramp-freeway junction. A detailed
discussion of the LOS ratingsis available in the Highway Capacity Manual. Determining an acceptable LOS rating

isleft for the planner to determine.

To analyze ramp-freeway junctionsin HCS, certain geometric and operational parameters are required. As an
example of aramp-freeway junction analysis, the proposed westbound off-ramp (using the volumes shown in Figure
3-11) was analyzed in the HCS. Table 3-2 summarizes which parameters were used in the HCS analysis and the
values used in the example. Some of the input parameters refer to the proposed design, for which typical values
should be estimated by contacting the design department.

The parameters shown in Table 3-2 were entered into the HCS software. A sample input screen is shown in Figure
3-13. After the parameters were input, the LOS module was run which provided the output. The capacity analysis
shows the westbound ramp diverge area has density of 8 passenger cars per mile per lane and aLOS of A. After
referring to the LOS descriptions in the Highway Capacity Manual, the planner should determine if the LOS rating
is acceptable for the interchange justification analysis.

Table 3-2. HCS Input Parameters for Ramp-Freeway Junction Analysis

Parameter in HCS Description Ramp  Freeway
Terrain General grade profile Level Level
Driver population Factor that allows reflection of non-regular driversin the traffic
factor Pop stream. 1.0 is default value, adjust to lower values based on 1.0 1.0
judgement

Tota hourly volumes . .
(ramp and freeway) Average hourly volumes, including trucks and buses 1274 280
(I PEHE'IF): Hour Factor Factor used to adjust volumes to reflect the peak hour. 0.95 0.95
Percent heavy vehicles  The percent of total traffic that can be counted as heavy

. 5.0 8.0
(ramp and freeway) vehicles
Perc_:ent Of recreationsl The percent of total traffic that can be counted as recreational
vehicles . 1.0 20

vehicles
(ramp and freeway)
Number of lanes Number of lanes 2 1
(ramp and freeway)
Lane Width Width of lanes 12 12
Free-flow speed Speed of vehicles under low volume conditions. For ramps,
, ; 45 65

(ramp and freeway) speed at the merge or diverge point
Obstructions Indicate any lateral obstructions as 1" then enter distance in 0 0
(ramp and freeway) "Average distance to obstruction” field
Off/On ramps Indicate whether ramp is an on or off ramp Off
Right/Left hand ramps  Indicate whether ramp is right or left hand exit Right
L ength of deceleration Measured from the gore to end of the ramp taper 250

(acceleration) lane
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Figure 3-13. Ramp-freeway Junction Input Screen

3.2.4 Summary

In summary, the analyst first forecasted the future traffic volumes after the interchange was added. Next, the basic
freeway segments were analyzed to determine the capacity effects of the additional traffic. Finally, the on and off
ramps were analyzed for their effects on the freeway capacity. The complete analysis for proposed interchange is
summarized in Table 3-3 and 3-4. The results show that the proposed interchange should have limited effects on

freeway capacity.

Table 3-3 Summary Basic Freeway Segment Analysis

Before WB  Before EB Before LOS After WB After EB After LOS
Volume Volume Volumes Volumes
West Section 336 336 A 380 379 A
East Section 336 336 A 615 614 A
Table 3-4 - Summary of Ramp-Junction Analysis
Westbound Westbound Eastbound Eastbound
Off On Off On
Volumes 280 45 45 280
LOS A A A B
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A Manual for the Tranplan - Maplnfo Modeling Environment

A.1 Introduction to Tranplan - MapIinfo Modeling Environment

Welcome, this documentation demonstrates operation of the integrated Tranplan - Maplnfo environment. Goal's of
the environment are to allow usersto tap into the power of geographic information systems (GIS) and provide
additional toolsin an effort to increase the power of a specific travel model software. The software packagesin this
document include Tranplan (UAG) and Maplnfo (Maplnfo Corp.). This manua documents the incorporation of an
existing Tranplan model into Maplnfo, then proceeds step wise through the operations required to perform a model
run, analyze results, and make network modifications within the GIS environment.

This manual begins with documentation of the initial requirements for operating the environment. The node, link,
and production/attraction files need to be stored as individual files. All of the datain these files needsto bein the
correct columns as required by Tranplan. If thisinformation is not available in existing ASCI|I files, running
NETCARD on a binary network file and saving the individual data elements as new files or cutting and pasting from
the $Build Highway Network control file will create the necessary input files.

Another requirement is that all files need to be stored in one subdirectory. When developing multiple scenarios, it is
recommended than each new scenario be stored in a separate subdirectory. To make operation of the programs
easier, each of these subdirectories should contain copies of the programs. Thisis not arequirement, it is possible to
have al the programs stored in one directory, however, the user would need to copy all the required filesto this
directory when operating the environment, introducing the potential for user error.

Another requirement is knowledge of the total number of zonesin the network. Thisinformation needs to be known
to operate some of the programs. In addition, knowledge of the names entered in the Tranplan control files
(filename for the productions and attractions, outfile for the $Build Highway Network control file, and names of
tables within Maplnfo).

Thefinal required item is knowledge of the projection system used to develop the network. Running the registration
programs requires the projection system to place the network in the correct place on the earth. Correct placement is
required to allow for overlay of other data sets. If no coordinate system was used to devel op the network, then the
user can proceed by entering a x-y coordinate system (avoid using Lat-Long).

Required files - al should be placed in one subdirectory:
Tranplan files:

USER PROVIDED
Node file - afile containing the node data, cannot be titted NODES.TXT
Link file - afile containing the link data, cannot be titled LINKS.TXT
Production and attraction file - afile containing the Ps and As for the centroids (maximum of five trip
purposes)
External trip file - afile containing the external trip table for use in Tranplan
Friction factor file - afile containing the friction factors for usein Tranplan
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FILES AVAILABLE FROM CTRE/ISU (http://www.ctre.iastate.edu/fhwa/downl oad.htm)

DOSXSMF.EXE - afilerequired to run FORTRAN programs

TP_MI.EXE - FORTRAN executable for developing Maplnfo tables and maps for node and link
information

NETBLD.EXE - FORTRAN executable for developing a Tranplan control file to build the initial network
in Tranplan.

LOADED.EXE - FORTRAN executable for stripping out unnecessary information from output of Tranplan

TURNS-F.EXE - FORTRAN executable for devel oping the turning movement table

S-PATH.EXE - FORTRAN executable used to devel oped the shortest path

MODEL.MBX - MapBasic program which operates the modeling environment

AMES EXT.DAT - The external trip table for the Ames network

FRICTION.DAT - Thefriction factors for the Ames network

LINKS.DAT - Link file for the Ames network

NODES.DAT - Nodefile for the Ames network

GM.PA - Production and attraction file for the Ames Network (79 zones)

MODEL.IN - Tranplan control file to run everything except the $Build Highway Network

A.2 Register an Existing Tranplan network into the MapIinfo Environment

This section contains a narrative description of registering the network into Maplnfo. The goal isto bring the
existing, unloaded, Tranplan network into Mapinfo. This operation will develop a base network for the area, with
new scenarios being devel oped as modifications of the original network.

Step 1. Theinitia step isthe collection of the required files, node, link, production and attraction. These files should
be placed in the directory where the scenario is to be developed. Other files that should be placed in this directory
are the executable files required by the environment and the files required to perform a Tranplan run.

The three required files (link data, node data, and production and attraction data) need to be stored in separate files
in the appropriate Tranplan format. Examples of the three files are shown:

File Edit Niew Inset Format Help
NS|E| Sl o o8l
|N 1 44/578 4a53023 ﬂ
I 2 44a040 da52077

M 3 44/573 4p52108

I 4 44/714 da5166a8

M 5 44p316 4051312

I ] 4475/9 da51688

M i) 448098 4a52090

I g 447940 da524a48

M o 4483338 4p52440

I 10 448A/52 da52100 o
For Help, press F1 [ 4

Node file.
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IS[= E3

NSE| SR o &|=eo] &

| 1002 10030 8055500 0 01z 0 O 10900 0$5500 0 0 0 0 0 10900 0 =

1003 10040 6955500 0 013 0 0 9000 0s5500 00000 9000 0

1005 10060 25585500 0 072 0 0 26000 0s5500 0 000 0 26000 i

1006 12560 15456500 0 073 0 0 26000 0se500 0 0 0 0 0 26000 0

1254 10080 ©754500 0 011 0O 0 12000 054500 0 0 0 0 0 12000 0

1008 10090 32155500 0 011 0O 0 12000 0s5500 0 0 0 0 0 1zoadd 0

1010 10110 27785500 0 073 0 0 26000 0S5500 0 0 0 0 0 26000 0

1013 10140 17956500 0 011 0O 0 12000 0se500 0 0 0 0 0 12000 i

1004 10150 4955000 0 01Z 0 0 10900 0ss000 0 0 0 0 0 10900 0

1015 10160 2855000 0 01Z O 0 10900 0s5000 0 0 0 0 0 10900 0

1016 10170 7855000 0 01Z O 0 10900 0s5000 0 0D 0 0 0 10900 i

1017 10180 6354000 0 01Z 0O 0 10900 0s4000 0 0 0 0 0 10900 0

1017 10190 6154000 0 012 0O 0 10900 0s4000 0 0 0 0 0 10900 i

1004 10200 1954500 0 063 0 0 24000 0s4500 0 0 0 0 0 28000 0 -
ForHelp, press F1 l_lmj

Link file.
Bl 6m1996.pa - WordPad Hi=]

Eile  Edit

ey

Insert  Farmat Help

DS E| Sl o] 1 |5&] B

=F
=F
=F
=P
=F
=P
=F
=P
=F
=P
=F
=P
=F
=P
=F

[ N [ L Y N P e S

e
| I S e R U

15
14
15

'_'.

FHEFRRRRRRRERRREPE P

For Help. press F1

0
386
B52
534
TH3

0
410
150
126

0
156
154

e
544

50

0
1289
21a7
1479
2936

0
1241

453
381
0
512
2475
29
2451
285

5824
2352
1465
228
1o
123
151
4
251
1181
2454
13238
1alZ
143
3110

=l
L NUM

Production and attraction file.

Step 2. After thefiles are gathered and placed in the appropriate directory, the user should enter Maplnfo run the
MapBasic program written to operate the environment. The MapBasic program is run by selecting the FILE - RUN
MAPBASIC PROGRAM option from the menu.
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= Maplnfo Professional

®li=0 Edit Ohjects Query Tahle Opgtions ‘Window Hel|
Mew Tahle... Ctel -+
Open Tahble.. Ctrl+0 —
Open ODBC Takle...

Open‘Workspace.. Crl+a
Close Tahkle. ..

Close Al

oawe Tahle... Ctrl+5
oawve Copy As.

sawve Warkspace...

Sanve Window As

Bewvert Table...

Fun MapBasic Program...

Fage Setup...
Erint... Ctrl+F

1. GAANDERSOMYFAPER_TR.ORSACdrpds wor
2 GAANDERSOMYFAFPER_TF.ORSYTo_crwar
3 GAANDERSOMYFAPER_TR.ORS\Maph.mix
4. GAANDERSOMY. ABASERCRDVArC_prim TAB

Exit Alt+F4

A new window will appear, in this window, change the directory to the appropriate directory where the files are
stored and the file MODEL.MBX should appear. Either double-click the file name or select and press O.K. will
start the program. After starting the program, a new menu item should appear at the top of the screen after the Help
menu.
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Run MapBasic Program [ 2] |

Loaokin: Ia bapinfo
paModel mbx
File name: IMDdeI.mbx Open
Files of type: IAppIil::atiDn *.mkb) j o
Help
]
Help TR MI

]

Example of the new TP_MI pull down menu.
Step 3. After the new menu is created, the network will be registered after selecting TP_MI - REGISTERING.

. |
Mindow Help BIREE]

El L?I Eegistaring

bodel runs

About the environment....

Exit the Environent




This option produces a dialog box, which informs the user the first step in registering the network is running the
Fortran program called TP_MI.EXE. Selecting O.K. will call a DOS window, where in the appropriate directory,
the user needs to type TP_MI at the prompt. This program will ask the user afew questions about the model and
will read in the appropriate data from the files to create Maplnfo tables from the data. The questions the user will be
asked are:
enter the name of the file containing the node data
enter the name of the file containing the production and attraction data
enter the name of the file containing the link data
enter the number of zones or total number of centroids on the network (any node with production and
attraction data associated with it)
enter whether or not the coordinates for the nodes need to be factored to align them within areal-world
coordinate system

if YES, enter the factors

if NO, continue
6. enter the appropriate description for the nodes file (small or large coordinates)

A PE

o

The program will then run and read the Tranplan information and re-format the information into an acceptable
format for Maplnfo to read in the data. This program may take considerable time to run, possibly over an hour
depending on hardware and network size. After the program is complete, the DOS prompt will return and the user
can continue by typing "exit". Thiswill return the user back to Maplnfo where the program will be waiting to
continue. Selecting O.K. will then register the node and link information.

Step 4. At thispoint, MapInfo will be registering the network. The registration process will open and close
numerous windows called nodes and links with various extensions (11, 17). Thesefiles are intermediate files that
Maplnfo uses. The next action item for the user is to enter the appropriate projection system for the network when
prompted to do so by the program.

L ET E |

The next action itern is to selectthe appropriate

@ coordinate system far the network. This selection
is made by choosing the Map -> Options >
Frojection button. After specitying the appropriate
projection, hit O.K.

Pressing the OK button will display a new map option window that has the ability to change the projection system
for the map. The user needs to select the projection button from the dialog box.
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Map Options E |

—rkdap Units
k.,
Coordinate Units:
Cancel
Distance Units: Imiles j
Projection...
Area Lnits: Isquare miles j
Help
—Display in Status Bar———— —When Resizing Window:
@ Zoom MWindow \Width) & Fit bdap to Mew Window
- " Map Scale " Preserse Current Scale
i~ Cursor Location
[T Scrall Bars

Selecting this option will display a new dialog window with all the available Maplnfo projections.

|
Map Options |
Jll Choose Projection |

Categary —
IUniverSaI Transverse hMarcator (MAD 27 far LIS) j |
Category Members

LTk Zone 13 (MNAD 27 far LIS) = T
LT Zone 14 (MAD 27 far LIS

B UTH Zone 15 (NAD 27 for LIS) B
—  |UTK Zone 16 (MAD 27 for LIS
UTh Zane 17 (MNAD 27 for S
IUTh Zane 18 (MAD 27 for S
IUTh Zone 19 (MNAD 27 far S

uuuu
K

Ik, Cancel Help |

[ Scroll Bars

In the example, the Tranplan network was developed in UTM NAD 27 and Zone 15 for the US. (Thisisthe case for
the Ames network.)
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The user continues by selecting the appropriate coordinate systems and selects the OK button to cause the program
to continue running.

Step 5. The program will then create the linework for the network. After creating the linework, the program will ask
if the user would like to view the entire layer.

|
Wiew Entire Layer | x| |

Yiew Entire Lawer:

Ik, Cancel

After viewing the network, the program will continue to register the network and will change the name of the file to
nodes.tab and links.tab. These files are the node and link file for the network. After this step, the network will be
completely registered in Maplnfo and ready to be routed through Tranplan.

Mapinfo |

The Tranplan netwark has been registered inta
@ Maplnfo. Press O.K. to continue.




47

B nodes,links Map

After completing the registration process, the network will be completely incorporated into Maplnfo. At this phase,
it is possible to perform a Tranplan model run or, if desired, make changes to the model and perform a model run.

A.3 Performing a Model Run of the Tranplan Network

If modifications are desired, the next section describes requirements and suggestions to performing the
modifications. To make a modification, a copy of the nodes and links should be made and stored in a separate
directory. The process needed to make the copy of the table isto select the SAVE COPY AS command from the
FILE menu. The selection of this command will prompt the user to select the table to have the copy saved as and
prompt the user to locate the table and rename the table something different from the original table.

After the table has been saved, the existing table should then be closed and the new table opened. The new table
will not be editable until selecting the LAY ER CONTROL option from the MAP menu and then highlighting the
particular layer to be edited and then selecting the editable box in the right side of thiswindow. After thisis done,
the map and table may be edited. Possible modifications include changing the production and attraction values
associated with each centroid, changing link attributes (speed and capacity), and the addition or deletion of new
nodes and links to the network. Once the modifications have been made the analyst is ready to determine the new
loaded speeds and volumes.



48

To perform a Tranplan run, The user needs to select the MODEL RUNS item from the TP_MI Menu bar.

Help BRI

E}'f:,' Eegistering

Ahoutthe enviranment....

Exitthe Erviranent

‘T’

Thisitem will activate a new menu item titled MODELING and open a new button pad containing all the features of
the menu bar. Included in the menu bar are items to perform Tranplan runs, create visualization and calibration
plots, display the turning movements at intersections, and a shortest path visualization tool.

kadeling

kodel Run

Join akodel Run in Frogress
“Yisualization Flot

Calibration Plot

Turning Mowvements
Additional Turning Movements
Shonest Path

Comparison plot

About

Exit

Selecting the MODEL RUN menu will start the algorithm for performing model runs.

kadeling

kodel Run

Yisualization Flot

Calibration Plot

Turning Mowvements
Additional Turning Movements
Shonest Path

Comparison plot

About

Exit
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Thisfirst item isto identify the names of the node and link tables. The program will display a window where the
user needs to type in the name of the link table and then the name of the node table. An example of entering the
node table is shown. Note that the extension need not be entered in the window.

ENTER THE NAME OF THE NODE FILE

Inn:udes|

I, Cancel

The program will export the data contained in these tables and place them in aformat to be used later. The program
will write the information into the files named NODES.TXT and LINKS.TXT, therefore, it isimportant the user not
use these filenames because they will be overwritten. The program will also prompt the user as to whether the turns
tableis open or not. The user is required to click the mouse on the appropriate button. 1f open the program will
close the table.

The program will display a message informing the user that the next step isto run a Fortran program. After the user
clicks the OK button, the program opens a DOS window where the user needs to run a FORTRAN program to create
a Tranplan input file to build the highway network. The program to be runistitled NETBLD.EXE and can be run
be typing NETBLD at the prompt. This program will ask the user some questions related to the network and the
names of the Tranplan input files and the file used to connect the $Build Highway Network module to the remaining
Tranplan functions:
1. Enter the name of the Tranplan contral file to build
2. Enter the number of charactersin the file connecting the $Build Highway Network file to the
remaining Tranplan functions
3. Enter the name of the file to connect the $Build Highway Network file to the remaining Tranplan
functions
4. Will the production and attraction information be stored as one file or two files
if 1, enter the filename
if 2, enter the filename for the productions
enter the filename for the attractions
5. Enter the number of TAZs or zonesin the network
6. Enter if aturn prohibitor file will be included with the network
if Y, enter the filename

Performing these steps will create the Tranplan control file that will be run for the $Build Highway Network portion
of the model run.

After running the program, the user types exit at the DOS prompt to return to Maplnfo. The user needs to select the
OK button and a Tranplan window will open. Thiswindow iswhere the user will run the Tranplan control files.
Thefirst file to be run is the $Build highway network input file that was created in the Fortran program previously
run. After running the $Build highway network contral file, the user needs to run the other control file containing
the remaining Tranplan functions.
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After running Tranplan, the user selects exit from the Tranplan screen and will be returned to Maplnfo. Selecting
OK will open a Tranplan Utilities menu, which is used to run the NETCARD and TURNS utilities. The Tranplan
module, NETCARD, will convert the binary fileinto atext file for further use. The NETCARD options to specify
include:

Enter whether speed should be output rather than time - enter Y

Enter the speed factor - enter 1

Do you want the capacity 2 field in the capacity 1 field - enter N

Do you wish to average the BPR iterations (if prompted) - enter the appropriate information for your

specific network
Enter one-way format option - enter N
Enter whether you wish header information - enter Y or N depending on use preference.

If prompted for the file to contain the node information (for nodes not connected to links) - enter n.dat or
equivalent filename.

The Tranplan utility TURNS will create a file containing the turning movements for the nodes specified in the save
turnsitem in the loading module. The options required are the counts should be associated with the through node, or
selecting option B.

Enter the input from Tranplan - equivalent to the output from the Load Highway Network module
Enter the output filename - TURNS.TP
Enter the node to use— B

Once these two utilities are run, exit netcard and return to Maplnfo where the user will be prompted to run two more
Fortran programs. The two programs are titted LOADED.EXE and TURNS-F.EXE. These programs can be run by
typing loaded or turns-f in the appropriate directory at the DOS prompt. The inputs to the programs are:
LOADED.EXE
1. Enter the name of the output file from Tranplan's Netcard utility
2. Enter the number of charactersin thelink table
3. Enter the name of the link table

TURNS-F.EXE
1. Enter the name of the output file from Tranplan's Turns Utility

After running the programs, type "exit" and return to Maplnfo.

Once back in Maplnfo, the loaded network information and the turning movement data (if the turns module was run
and the turning movements were saved) will be incorporated into the existing network. The new speeds and
volumes will be inserted into the link table, and the program will calculate items such as the total |oaded volume,
traffic difference, percent difference in traffic counts, travel times, and volume to capacity ratios.
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L&:|n
capacityd: 23,000
capacityd: 3 F95

T U

ID: 11086 1087
total_loaded_wolume: |7 401
—_—— traffic_counts: [
traf_difft. 7,401
—* Traf_dift_pct |0

Loaded_wvolume_1000: 55 208
Trawel_time: 1 14959

wo_ahl 016113
wC_ba 0160652

<<| >>| Listl Links -

-

wreToame to th

The program also opens the turns table containing all the turning movement counts for all the nodes in the network
that the Tranplan model requested to have the nodes saved for. Thistable will be used to run the turning movement
program. If no turns were saved, this part of the program will be skipped.

A feature of the MODEL.MBX program is the ability to alow the user to begin anywhere in the processif a
problem is encountered. To use this option, the modeling pull-down menu has the option of JOINING A MODEL
RUN IN PROGRESS. Selecting this item will introduce a new menu with the new starting points.

Contifiue

Fun Methld
= RunTranplan —
I Fun Wilities

Fun Loaded ar Turns-f

Into kaplnfo

f I

This menu alows the user to restart amodel from any of the above locations. This uses the assumption that any step
already performed will not need to be run again. In thisfashion, if the user experiences a problem while performing
amodel run, the user can start the MODEL.MBX program again and continue from the point where the operation
stopped (after correcting the problem). This alows the user more flexibility when it comes to performing model
runs.
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A.4 Analysis Options

After the program finishes updating tables and opening tables, the user will be able to select any of the other
functions available from the MODEL RUNS menu.

Modeling
Fodel Bun

Join a Model Run in Frogress SRR
| “isualization Flot

Calibration Plot

Turning Mowvaments

Additional Turning Movements
Y Shorest Path

Comparison plot

About

Exit

Vo

TP/t Ervvironmentd

A.4.1 Model Plots

To develop either the visualization or calibration plot for the network, select the appropriate item,
VISUALIZATION PLOT or CALIBRATION PLOT from the MODEL RUNS menu. The purpose of the plotsisto
allow the user to visualize important features of the network quickly. The two visualization plots are intended for
improving model validation and displaying the effects of future changes in the network.

The calibration plot will buffer the network links with the total 1oaded volume for the link and label the link with the
model volume and the difference in model volume and actual traffic count if the difference is greater than the
percent the user specifies. The following screen shows the options available to the user (the user can choose
anywhere from 5 to 35 percent greater than or less than).
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The visualization plot will buffer the links with the total loaded volume and label the links with the Tranplan model
volume. An exampleisshown in the figure.
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A.4.2 Turning Movements
To operate the turning movement module, select the nodes where the turning movements are desired.
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Then select the TURNING MOVEMENTS option from the MODEL RUNS menu or select the appropriate button
form the button pad. Doing thiswill display the turning movements for the selected intersections.

Yy |

Or when we zoom in one of the intersections in the network.

—
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If the desired turning movements are already displayed, and it becomes necessary to display another intersection or
two to see the travel patterns, select the new nodes of interest and use the ADDITIONAL TURNING
MOVEMENTS menu option to display the turning movements. This option will display the new turning
movements.

Nimang

A.4.3 Shortest Path

The shortest path portion of the modeling environment will identify the shortest path between any two nodesin the
network. The operation of the program requires the user to pick the two nodes of interest. Then the user needs to
run the shortest path menu option.

hdodeling

| Model RBun
= Jdoin a todel Run in Frogress —
I “igualization Flot

Calibration Flaot

Turning Mowvernents
Additional Turning Mowverments

Comparison plot
Aot
Exit
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The user will need to enter the name of the node and link tables and run a Fortran program. Doing thiswill develop
the shortest between the two selected nodes based on free flow speed. The following figure shows the shortest path.

b
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e
»—l—q
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A.4.4 Comparisons Plots

Thefinal feature is the ability to compare two networks and display the links expected to experience an increase or
decrease in traffic due to a change in the network. One limitation of this module is that the networks being
compared must have the same network structure for the function to work completely. (If there are differencesin the
network infrastructure, added or moved nodes and links, then the volumes on these roadways will not be represented
in the module.) To run the module, the first requirement is to have the original network, or the base network open.
Then selecting the COMPARISON PLOT from the menu options will start the process. The first thing the program
will ask will be to open the table containing the network links that are to be used in the comparison.

S - <]
lookjn: |3 1996dak - B g e
B Am_linketah PR Diff_0tab [ Signals tab R Title2 tab
B Diff_gpt tak 2 Sted_areatab B2 Turm_vol tab
= Am_nodeltab ERDiff_ItDtab B Taztah B2 Tummowve tab
Feam_nodestah  [RLabeltab B Temptab B2 Tums tak
B2 Arr_o_Ink tah F2 Labeldtab B2 Testtab 2 volume tak
B2 Ar_o_nds tab B2 Mew_datatab 2 Testgtl tab
B2 Armbadinttab B2 Morth tab 2 Testitl tab
2 Counts tab 2 Red-blue tab B2 Title tak
B2 Diff tab 2 Samplel tab B2 Title tab
File name: |Am_|inks.tab Open
Files of type: IMaplnfD j Cancel
Help
Freferred Yiew: I Autamatic j
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After identifying the appropriate table, select the OK button. The table will open. If the table has the same hame as
the origina table, Maplnfo will ask if it can call the table the original table name with an underbar 2 at the end.
After opening the table, the next window to appear isthe Mapinfo SQL select window. Thisiswhere the user needs
to identify the information desired.

S0L Select ]|

Select Calumns: “ Tahles |i
Columns |i
e

frarm Takles: perators

where Conditian: Aggregates |i
Functions |i

Group by Columns: I

Order by Columns: I

into Tahle Mamed: ISelemiDn

¥ Browse Results

0] | Cancel | Clear BTy Help

In this window, the user needs to identify the appropriate query to join the two tables together. Because the program
doesn't have knowledge of the desired tables or knowledge of the appropriate column to perform the join to combine
the tables, the user needs to insert thisinformation. The appropriate tables are the original link table and the link
table recently opened. These tables are identified by the table’s pull-down menu.
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S0L Select

Select Columns: B Takles *
Modes =
Links
Arn_links e

*

from Takles: Links Uperators I;I

where Condition: Aggregates |i
Functions |i

Group by Colurmns: I

Qrder by Columns: I

into Takle Mamed: ISEIE::tiDn

¥ Browse Fesulis

]9 | Cancel | Clear Serify Help

After identifying the tables, the next item isto define the where condition to join the two tables. The appropriate
condition isto join the tables where the ID column in one table equals the ID column in the other. Specifying the
join is performed by identifying the appropriate columns from the column pull-down menu and setting them equal.

SQL Select =]
Select Columns: * Tahles |i
Calumns |i
from Tables: Links, Am_links Operators |i
where Condiion:  |Links.D = Am_links.ID Aggregetes H
Functions |i

Group by Columns: I

Orcler by Columns: I

into Tahkle Mamed: ISele:tiDn

¥ Browse Besults

] Cancel | Clear W ety Help
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After identifying the appropriate condition for the SQL select, select the OK button. The program will work through
a series of tables and create objects for the increases and decreases proportional to the change in traffic expected as a

result of the network modification.

i
—__ N
i

e

>

Note: this works completely for a change in production and attraction information or a change in link attributes. If
there isa difference in the ID column of the links between the two networks, then the program will not work
correctly.

This section has described all the features available for network analysis in the Tranplan/Maplnfo environment.

A.5 Network Modification

The Tranplan/Maplnfo environment has three possible network modifications, which can be made while using the
system. The network modifications can represent a change in the land-use (through modification of the productions
and attractions), represent a change in link attributes such as speed and capacity (through altering the link attributes),
and development or a future year network (through adding nodes and links). Each of these options can be
performed within the Maplnfo environment and the GI S features of Maplnfo are vital in assisting the network
modifications.

A.5.1 Change inland use

Thefirst scenario to be examined is a change in the land-use of the network. The change can be represented by
either a devel opment such as a shopping center that will attract trips, or aresidential development that will produce
trips, or a combination of both. The Tranplan/Maplnfo environment is not equipped with trip generation equation to
determine the increase or decrease in productions and attractions associated with a traffic analysis zone. Therefore
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the user must have the productions and attraction calculated at a different location, either by hand or through the use
of aspreadsheet. Once the appropriate productions and attractions are calculated, the user can use Maplnfo's
selection feature or information pointer to enter the appropriate data.

If the node numbers are known, then the user can use the selection capabilities by performing a select where on the
appropriate zone number. Otherwise, the use can perform a graphical selection by using the information tool and
selecting the appropriate node from the map window. Either of these operations will display a window showing the
attributes for the selected node. Then the user can use the select tool (arrow pointer) and enter the attribute window
and type the modified values for productions or attractions.

An example for each type of modification is shown:

For the centroid using the select tool - use the QUERY - SELECT menu option with the nodes table as the table to
guery from. Then use the where condition to identify the centroids (more than one can be selected at atime). The
where condition should identify where the node number is equal to the centroid number. Pressing the assist button
will open a new widow with pull-down options to define the query. Note: it isimportant that the Browse Resultsis
click on.

—_— L 1 | 1 1 L] T I e V| 1

Select |
oelect Records from Table: IN.;.dES j
- that Satisty;
- Assist., |
=  Store Besults in Takle: ISeIectiDn
] oot Results by Column; Inl:une j
- ¥ Browse Results
] Ik | Cancel | Help |

Expression E |

Twpe an expression:

MODE=35 ar NODE=36 Colurmns E
Operators E
Functions E

Ik Cancel Help
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Thiswill open anew window on the screen displaying the attributes for the selected nodes.

[N[NODE [x [+ [eFlx2 [ [ 2 [a [_a [ 5 [Galx3a J12 [e22 a2 [a42 [s52
|| 3| 447,572 4,655,434 ] GF] 1] e za14] 256 0] HEN 1] ] 451 2gg] 0] 0
1 3| 448.248 4.655.093| GF| 1] ass| 1485|183 0] 0Ga| 1] 0]  2s3[ 13 0 0

Then using the selection tool - arrow pointer - the user can enter the new values for the productions and attractions.

[N[NODE [x [ [erlx 2z [_2 [_3 [_a s [ealx3 [z Jez [32 Jaz [s52 |
| 35] 447,572 4555434 | GF | 1] zoo] spoo] oo o] [ED 1] #4] 1] e 0] 0
1M 36| 448,248 | 4555,093 | GF | 1] ass] 1465 163 o] [ED IEENEEEDEE 0] 0

As the example shows, the production and attraction values for the two centroids were increased by typing in the
new value.

If the information tool is used, take the cursor and select the centroid of interest. Thiswill display a new window
showing the attribute information for the selected element. 1n the example, the arrow points to the selected centroid.

B ] \\—ﬁﬂ

,___ NODE: gg
] #. 446,954
'—*j\ Y: 4,652,593
GF: R
21
1489
211,834
_3 2354
A0
\ B
GA GA,
—
T =
' 1202082
_2_21 3,765
- 3202384
420
B2

|

"

The user then selects the arrow pointer from the main button pad and can edit any of the production and attraction
values.
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In this fashion, the user can ater the productions and attractions for any centroid in the network and represent any
change in land-use through altering these values.

The user should save a copy of the altered table as a new table to ensure that the original information related to the
centroid is not lost when developing a new scenario. If the changeisintended to represent a permanent changein
the network, it is wise to save the table before performing a Tranplan run of the network.

A.5.2 Change in link attributes

The second scenario to be examined is achangein link attributes. The change can be used to represent an increase
or decrease in capacity, modeling the result of adding an additional lane or possible construction limiting the number
of lanes available, or an increase or decrease in speed of alane representing a possible change in roadway usage or
representing the effect of a construction project.

There are two main methods available for altering the link attributes: use the information tool if the changeis
limited in nature or if each link is expected to experience its own change, or perform an areawide selection if alarge
number of links are to be changes to the same value.

For the first case - using the information tool to display the attributes of alink. This modification is performed the
same for the link attributes as for the centroid attributes. The information tool is used to select each link that needs
modification, change to the arrow pointer to make the modification, then select the next link that needsto be
modified, etc. Continue this process until the linksin the network contain the desired information.

om & m

f \ W il [nfo Tool
A001,163 jl

AR 447 593
A 4,652,266

B:1.154
B 447 584
B 4652821
A_Z20n

length: 35
(]
S1:/4,000

speed?: 3962
D_2:n
L1: 32
L2:p
L3 o
capacityl: 23,000
capacityZ: B.226
oF: 5
=3t 4,000
speedd: 3962
DZ: o
L4: g
L5 0

s LB: Qg

capacityd: 23,000
capacityd: 5210
1
I0: 11153 1154
total_loaded_wolume: 12 436

traffic_counts: g




For the second case - where a number of links are to experience the same modification, the desired method is to use
the arrow pointer and select all the links that are to experience the same madification. Holding the shift key down
while making selections will enable the user to select more than one link at atime.

L

Then the user can select the WINDOW - NEW BROWSER WINDOW for the selection and Mapinfo will display a
window with the attributes for the selected set.

|A | A% | Ay |B | BX |BY |2  |length |O|S1 |speed2 [D_2  [L1 |L2 |1
| |IERAED] 445,132 4552273 1141 448,380 4652.275 0 15(8| 3000 3000 0 33 0
| 1HERAEL 448.380 4652275 1145 448521 4652292 0 9|5| 3000] 3000 0 33 0
| |IRALS 448.521 4652292 1130 448,670 4.652.280 0 9|5| 3000] 3000 0 33 0
| |IERALD 448,132 4652273 1182 447.925 4652273 0 13|8]  3000] 3000 0 53 0
W s 447.925 4652273 1153 447,593 4.652.266 0 21|8]  3500] 3500 0 53 0
W s 446.203 4652267 1186 446517 452,285 0 20{S| 3000] 3000 0 53 0
B 446,517 4652285 1187 447,080 4,652,280 0 3508 3000] 3000 0 53 0
| IR 447,080 4652260 1188 447,341 4652273 0 16|S] 3500 3556 0 53 0
| IIRAEE 447,341 4652273 1153 447,593 4,652,266 0 16|S] 3500 3556 0 53 0
B 448,670 4652280  1.314 448,844 4,652,279 0 HEEE 0 33 0

This window can then be updated using the TABLE - COLUMN menu option to perform selection-wide updates. For
example, if the selected links were to experience a construction scenario and the capacities were to be reduces to half
the original capacity. Thenthe TABLE - UPDATE COLUMN option would allow for this to take place in one step.

Update Column
Tahle to Update: IOueryED j
Calumn to Update: Icapacity1 j

Getalue From Takle: IOueryED j Jaiti... |
Yalue: ||:apai|:ty1 ,#2| Asgist. |

v Browse Results

Ok | Cancel Help
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It isimportant to be careful when performing network modifications in this manner that the update is only
performed in the selected set or QUERY and not on the original links tables asawhole. The update on the selected
set will update the appropriate rows in the links table. Also, if the scenario is intended to affect both lanes of traffic,
the modification needs to be performed on both the A to B direction and the B to A direction.

As with the modification in land use, it is good practice to save a copy of the modified network to not diminish the

integrity of theinitial network. It isalso agood ideato save the modified table before performing a Tranplan run of
the network.

A.5.3 Change in network infrastructure

This next section provides examples and procedures for modifying the network infrastructure. These modifications
can include the addition or deletion of nodes and links. The main goa of the ability to modify the network
infrastructure is to allow the Tranplan model to be used to develop future or growth scenarios. The documentation

will start with the procedure adding a new node, continue for adding a new link, then finish with the procedure for
deleting nodes and links.

A5.3.1 Adding a new node

The process for editing the characteristics of the tables within Maplnfo first requires changing the desired layer to be
edited to the active layer. This processis performed by selecting the MAP - LAY ER CONTROL menu option.

Window Help

bodity Thematic kMap...

i Create Thematic Map... F

Change Yiew..
Clone “Wiew i

T

-

After selecting this option, the user will be presented with a window showing al the tables that are open and in the
current map and the properties of the current map layers. The key to adding a node is to make the node map layer
the editable layer in the map. Thisis done by selecting the editable box for the node layer.

Layer Control |
Layer: 2 & *
Cosmetic Layer W oK
_P e
Links |7 I_ |7 |— Cancel
Display...
Label...
Layers Soaier Thematic...
|7 Add... | Bemuvel |7 Up | Diciwn Help
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Note that the pencil or editable box is selected for the nodes.

Now that the layer is editable, the user needs to determine the appropriate location for the new nodes to be placed.
The user can view the map window an open additional layers of information to provide a backdrop that will assist
the placement of the new node. To place the new node in the network, the user selects the point feature from the
drawing button pad.

Drawi. B

C 7]

Ole|e| |/

L[|l
&

£

B |1
2

The user can then move to the map and place a new node at the desired location. The style associated with the new
node will be whatever the current point styleisin Maplnfo at thetimeit is placed.

_\’_h
{

L

Placing the new node in the map will automatically create a new row in the node table. This table will not have any
information contained in the table and the user needs to update the table with the correct information. This update
can occur in the similar fashion as the update of the node or link attributes. A method for updating the information

isto select the new node with the information tool or by opening the browser table for the nodes. The advantage of
opening the browser table is that the other nodes in the table will provide a model to follow.
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EZ Nodes Browser _ (O]
|:| Kl 1,297 445,444 4643,473 | GF 1] 0 0 0 0 0fGA
Tl 1,298 445,458 4,643,004 [ GF 1] 0 0 0 0 0)GA
|:| I 1,299 447,063 4,646,651 | GF 1] 0 0 0 0 0fGA
Ll 1,311 449,076 4,652,277 [ GF 1] 0 0 0 0 0)Ga
C M 1,314 448,844 462,279 GF 1] 0 0 0 0 0 GA
|:| Kl 1,330 448,136 4 652,834 | GF 1] 0 0 0 0 0fGA
Tl 1,33 448,063 4,653,084 GF 1] 0 0 0 0 0)GA
|:| I 1,332 448,088 4653117 | GF 1] 0 0 0 0 0fGA
Ll 1,333 448,220 4,653,082 [GF 1] 0 0 0 0 0)Ga
C M 1,336 448.075 4,6R3R72 [ GF 1] 0 0 0 0 0 GA
|:| Kl 1.372 451,883 4 BR3.612 | GF 1] 0 0 0 0 0fGA
[ 0 0 0 0 0 0 0 0 0

-
-
4

The user can then enter the attribute information the new node.

3 =
|:| M 1.257 445,444 4549.473 [ GF 0 1] 1] 1] 1] 0| GA
|:| M 1.298 445 453 4,648,054 [ GF 0 1] 1] 1] 1] 0| GA
Cim 1.299 447,063 4,646,651 | GF ] il 1] il 1] 0| GA
Cim 1.311 449 076 4,652,277 | GF ] il 1] il 1] 0| GA
|:| M 1.314 445,844 4 BR2.273 | GF 0 1] 1] 1] 1] 0| GA
|:| N 1.330 448136 4 BRZ.894 [ GF 0 1] 1] 1] 1] 0| GaA
Cim 1.3 448,063 4,653,084 | GF ] il 1] il 1] 0| GA
Cim 1.332 443,088 4653117 | GF ] il 1] il 1] 0| GA
|:| M 1.333 445,220 4 BR3.082 [GF 0 1] 1] 1] 1] 0| GA
|:| N 1.336 448075 4 BR3.572 [ GF 0 1] 1] 1] 1] 0| GaA
|:| Il 1.372 451,853 4 BR3.612 [GF 0 il 1] il 1] 0| GA
Cim 1.380|0 0|GF ] il 1] il 1] 0| GA

At this point, the attribute information (with the exception of the coordinate information) has been entered for node
1380. Note: had the node been a centroid, then the user would have to enter values for the productions and
attractions.

Another special consideration if the new node is a centroid and the external stations are numbered consecutively
following the internal zones. If thisisthe case with the network (there are no extra centroids available for growth),
then the user must renumber all of the external stations and the associated external connectors to accurately
represent the change. This may end up being atimely process. Therefore, it is recommended that the user develop
dummy centroids to alow for growth in the future to be modeled without the need to renumber all of the external
stations and connectors each time a new centroid is added to the network.

Returning to the placement of node attributes, looking back, we left the coordinate information for the node empty
for the time being. We will now fill in this coordinate information. The easiest method for obtaining this
information is to move to the map window, change to the selecting arrow and double click on the new node. Doing
thiswill display a new window showing the coordinates for the new node. (The map needs to be in the correct
projection system). The user can then record the coordinate information and insert the information into the browser
table.



68

e N |
Lacation % |445,?83.E| m i |4,854,9?‘2.E 1

EE Nodes Browser =]
N|NODE |[X Y GF|x_2 1 _2 _3 | _h GA )(_—‘I
Cfm 1,297 445,444 4,649,473 | GF 1] 0 0 i] i] 0] GA
| 1.298 445,453 4,648,054 | GF I} 1] 1] 1] 1] 0| GA
i 1.299 447063 4 646,651 | GF I} 1] 1] 1] 1] 0| GaA
Cfm 1.311 449,076 4,602,277 | GF 1} 1] 1] 1] 1] 0| GA
Cfm 1.314 443,844 4652279 | GF I} 1] 1] 1] 1] 0| GA
i 1,330 448,136 4,652,894 | GF I} 1] 1] 1] 1] 0| GaA
Cfm 1.331 448,063 4,653,084 | GF 1} 1] 1] 1] 1] 0| GA
| 1.332 443,083 4653117 | GF I} 1] 1] 1] 1] 0| GA
i 1,333 448,220 4,663,082 | GF 0 I] I] i] i] 0| Ga
| 1.336 443,075 4653672 | GF I} 1] 1] 1] 1] 0| GA
|:| I 1.372 451,883 4683612 | GF I} 1] 1] 1] 1] 0| GA
[ I 1,380 445,784 4,664,873 | GF 0 I] I] i] i] 0| Ga

At this point, the user needs to save the table and the new node will be inserted into the network. At this point, the
user can either enter a new node, run the model with the modification, or continue to modify the network through a
change in the links.

A.5.3.2 Adding a new link

The next section of the documentation deals with the process of adding new links to the network. The need to add
new links links to the network could stem from the need to develop a model that represents a development trend in
the network. Aswith the nodes, the first item is to make to links the editiable layer in the network. Thisis done
through using the MAP - LAYER CONTROL menu option.

o

Layer Control E3 |

Layer: = £ %
M L LE OK
VI VL P
V VT ance
Display. ..
Lakel...
L ayers B A==
Al Eemove Up B e Help
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After changing the links layer to the editable layer in the network, the user can then select the line drawing button
option from the drawing button pad.

| #
lele| /|

L >l P|T

A8

B A
2| L

After selecting the line drawing button, the user can then move to the map and draw new links into the network to
represent the placement of new streets. The process of drawing the streets can be improved through the use of the
snap function, which will snap the endpoints of the line to neighboring features. Hitting the “s’” key when the cursor
is over the map can turn on the snap function. (If the snap feature is on the word snap will appear in the bottom of

[ENAR

the screen . The user can then draw the new network links on the map.

B Nodes,Links Map
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After the drawing of the new links, Maplnfo will place two new rows in the links attribute table. The rows will be
empty until the user enters the appropriate attribute information.

A [ax [av [B [Bx [BY [a_2 [iength [o]s1 [speedz [D_2 1=
1 1208 447,082 4,651,392 1.237 446,978 4,650,760 0 40(s 3,000 3,000 0
1wz 449,481 4,652,274 1.107 449,430 4,652,130 0 9ls 3,500 3,600 0
I 1106 449,481 4,652,276 1.117 449,481 4,652,274 0 18 3,500 3,000 0
[ 71 444152 4,651,304 1.289 444159 4,651,106 0 12(5 1,500 1,500 0
[ 59 443,335 4,651,804 1.291 443537 4,652,319 0 3|5 1,500 1,500 0
[ 59 443,335 4,651,804 1.287 443,837 4,651,632 0 335 3,000 3,000 0
[ 0 0 i 0 0 0 0 0 0 0 0
] 0 0 ] 0 0 ] 0 0 i i o _|

The user needs to enter the appropriate attribute information. The first step the user can do is to enter the Tranplan
link information. Thisinformation is Tranplan specific information related to the operation of the link such as
speed, capacity, direction code, and link group options. This information should be available and related to the
scenario the user wishes to develop. To enter this information, the user can type the new information directly into
the browser table or through use of the information tool. If the browser table is open, the user can select the arrow
pointer and type in the new information.

length |0|]S1 speed?2 |D_2 L1 L2 L3 capacityl capacity?2 |OF|S3 speedq |D2 L4 =
[ an|s 3,000 3,000 0 12 0 i 10,900 7555 3.000 3,000 0 C
[ 9|5 3,500 3,600 0 33 0 0 19,000 11,136 |8 3,500 3,600 0 [
[ BE 3,500 3,000 0 33 0 i 19,000 8535|5 3,500 3,000 0 C
[ 1205 1,500 1,500 1] 0 0 0 0 16501 |5 1.500 1,500 0 [
[ 3|5 1,500 1,500 0 0 0 i 0 85|5s 1.500 1,500 0 C
[ 331|s 3,000 3,000 0 0 0 i 0 2,337|5 3.000 3,000 0 C
[ 0|s 4,500 4,500 0 33 0 i 19,000 o|s [4500] 0 1] [
] 0 0 o 0 0 0 ] 0 0 i 0 0 (1]

Otherwise, the user can select the links with the information tool. Thiswill open a new window of the attribute
information where the user can enter the new information.
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Info Taool
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total_|oaded wolume:

traffic_counts: [

The other pieces of attribute information to add include the node numbers, coordinate information, length, and 1D
column. The method for devel oping the node numbers and coordinates is a manual process that involves selecting
all the nodes making up the endpoints of the new links.
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e

The next step is to open a new browser window for the selected nodes. Thisis done by using the WINDOW - NEW
BROWSER WINDOW menu option and selecting the SELECTION as the table to open.

Browse Table E

Erowse Tahles:

0K
Modes
Links Cancel
Help
EZ Query1 Browser _ O] =]
N|NODE [x [v [GF]x_2 | [~
| 1o 445,652 4,654,793 | GF
I al: 445,757 4,653,578 | GF
| 1380 445,784 4,654,873 | GF 0 =
1 'l

The new browser window that was just opened contains the node number and coordinate information that the user
needsto insert into the link attribute table. The insertion can be done by either manually typing the information into
the links browser table or through using the copy - paste options. The user can identify the node for which the
attribute information is displayed for by selecting the box in the browser window.
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! f
EE Query1 Browser H=] E3 ""/
N[NODE [x Y GF[x_2 1 =
C i 1.0149 446, 6R2 4654,793 | GF 0 I
Clm 1,215 445,757 4653578 | GF I i
Wl 1zE0 445,784 4654973 | GF 0 =
4| o

1\
w2

AL
ANVEEE!

The same process can be done for the links. Once the user knows which piece of attribute information is associated
with graphics, the user can then insert the appropriate information from the selected node attribute table into the link
attribute table.

EE.Links Browser

A AX AY B BX BY A_2 length |O]S1 speed?
] 1.205 447,082 4.651.392 1.237 446,578 4.650.760 0 0|5 3.000 3.00
] 1117 449,481 4,652,274 1.107 449,430 4652130 0 9|3 3.500 360
] 1.106 449,481 4652276 1117 449,481 4652274 0 113 3.500 3.00
] 71 444,152 4,651,304 1,289 444,159 4.651.106 0 12|53 1.500 1.50
] 59 443,335 4,651,804 1.291 443,537 4,652,319 0 M5 1.500 1.50
] 59 443,335 4,651,604 1,287 443,837 4,651,632 0 33| 3,000 3.00
[ ] 1,215 445,757 445,757 1,380 445,754 4,654,783 0 0s 4,500 4,50
] 1,019 446,652 4,654,793 1,380 445,754 4,654,783 0 0s 4,500

-

Notice that the last two rows of the links table have been filled with the required Tranplan information. At this
point, the user can save the links file as a new scenario and perform amodel run to determine the effect the change
had on the entire system.

A.5.3.3 Deleting a node or a link

The next section documents the process for deleting a node or alink. Thisis arequirement sometimes when
developing a modified network. Thefirst item required for deleting the information is to make the appropriate map
layer the editable layer through use of the MAP - LAY ER OPTION menu option.
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Lahel...
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After make the appropriate layer of the map editable, the user then needs to use the arrow pointer tool to select the

appropriate feature to be deleted. In the example, the user selects the appropriate feature and presses the delete key
on the keyboard.

S —— _ |
LTS
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- AN

Notice that the link feature that was selected is not removed from the model. The selection and detection process
will alow the user to remove any of the unnecessary nodes and links from the network.

After removing any feature from the network, it isimportant to perform a TABLE - MAINTENANCE - PACK
TABLE option to remove the empty records from the table. Thisisto say that when afeature is deleted, the row
that the attribute information was stored in is not empty and needs to be removed before running the model through
Tranplan. An example is shown.

A A AY B B BY A2 =
[ ] 1.213 447,684 4,651,555 1,151 448,137 4,651,873 n
] 1.150 448 377 4 RR1.853 1.214 448,379 4652138 1]
[ ] 1.214 448,374 4 652,138 1.1 448,380 4,652,275 n
[ N I R R R D e
] 1.215 445,757 4 653,578 1.216 445,756 4,653,446 n
[ ] 1.216 445,756 4 653,446 1,162 445,753 4,653,035 n
] 1.213 447 685 4 651,555 1.217 447 551 4.651.022 1]
] 1.217 447,551 4 651,022 1.218 448,300 4,650,658 n
[ ] 1.217 447,551 4 651,022 1.219 447,098 4,650,712 n
l'|__5 12149 447 98 A4 RRMN 712 1220 447 1174 4 RRM 3974 I'I}'ﬂ

After running the PACK TABLE command, the table doesn't have the empty row.
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A A AY Bx BY A2 =
[ ] 1.213 447,684 4,651,565 1,151 448,137 4651873 n
] 1.150 443,377 4,651,883 1.214 448,379 4 652138 n
[ ] 1.214 448,374 4,652,138 1,141 448,380 4652275 n
[ ] 1.215 445,757 4,653,578 1,216 445,750 4 653,446 o
[ ] 1.216 445,756 4,653,446 1,162 445,753 4 653,035 n
[ ] 1.213 447,684 4,651,555 1,217 447,551 4,651,022 n
[ ] 1.217 447,651 4,651,022 1,218 448,300 4 650,658 n
[ ] 1.217 447,651 4,651,022 1,219 447,098 4650712 n
ﬂ’j 1.219 447.098 4650712 1.220 447 074 4 650.393 Dﬂj

It isimportant to perform the PACK TABLE command for both the nodes and links if there was a change to both
tables. After performing the PACK TABLE command, the nodes and/or links will be successfully removed from
the network.

This section documented to the process of performing network modifications of the Tranplan network within the

Maplnfo environment.




