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Roadway Network Basics




Key Fields in the SCAG Model

# See Documentation for Field Definitions

ArPENDIX A: HIGHWAY NETWORK CODING

CONVENTIONS
Facility T
I — Freeways
10 — Freeway
2 - HOV
W -HOWV 2
2 -HOV 3+

12 — HOW — HOV Connector
3 - Expressway/Parkway

30 — Undivided

31 — Drivided, Interrupted

32 — Drivided, Uninterrupted
4 - Principal Arterial

40 — Undivided

4| — Drivided
47 — Continuous Left Turn

3 3

5 - Minor Arterial

50 — Undivided
51 — Divided
52 — Continuous Left Turn

& — Major Collector

60 — Undivided
61 — Drivided
62 — Continuous Left Turn

7 = Minor Collector

70 — Undivided

71 — Diivided

72 — Continuous Left Turn
73 — Posted Speed 25

74 — Posted Spead |5
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User Variables

» Creating your own variables
» Additional fields can be added to links and nodes

» Fileld names can contain spaces and numbers, and
do not have a practical limit to the number of
characters

» HOWEVER...
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User Variables

» Creating your own variables

» Itis preferable to:
= Limit field names to 10 characters
= Avoid using spaces
= Avoid starting a field name with a number

» If these guidelines are followed, compatibility with

other GIS programs will be improved

= Field names that do not follow these guidelines will have
truncated or confusing names when exported to a
shapefile
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Centroids

» Centroids are special nodes that are linked to
socioeconomic data

» If data i1s added for new zones, new centroids and
centroid connectors must be created

» New nodes are created by adding
a link that has one end that is not
located on an existing node

» TAZ numbers are entered in the
ZONE field

» The network update macros
update the “ID” field to match
the TAZ number
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Centroids

» Nodes are identified as centroids using the
following rules:

Field Name

TierlTAZ User friendly nested TAZ ID numbers

Tier2TAZ (sequenced by county, type, etc)

ZoneType Tierl Internal, External, Airport, or Seaport

ZoneType Tier2

Internal_sequence_id T1 TAZ numbers used internally by
TransCAD - but important to model

Internal_sequence_id T2 users
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Tiered TAZ Structure

» Tier 1 Zones » Tier 2 Zones

4,192 11,350

» Used In traffic » Used In trip
assignment generation,

» Results in 17.5 distribution, and
million cells per mode choice
matrix » Results in 128.9

million cells per
matrix
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Roadway Network Editing




The Undo function in
TransCAD 5+ makes
network editing less risky

Network Editing

» Warning: Make a backup copy first!
» There I1s an “Undo” function in TransCAD

» Edits are made directly
to the network file: You
can’t close without saving
to discard changes

» Network files sometimes become corrupt

10 10 CAMBRIDGE SYSTEMATICS i




11

Network Editing

» Backing up the Roadway Network
# Method 1.

11

» Close all files in TransCAD

» Create a zip file with the line layer
and route system files

» Make sure to get all related files

Method 2:
» Open the network in TransCAD

w Toolbox

v Selection
Map Editing
Imagery
Surface Analysis

Lacate
Geoqgraphic Analysis

zengraphic Lkilities

Export. ..
Qpen in ArcMap...

Slide Show, .

add-Ins. ..

Read GPS Data...
Lines of Sight. ..
Rubbersheet. ..
Create Wector Grid. ..

Line/Area Conversion, ..
Clip by Area...

Merge Geography. ..

» Use Tools = Geographic Utilities = Geographic
File to access the Geographic File dialog box
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Network Editing

» Method 2 (Continued):

» Backing up the Roadway Network
» Click the “Copy...” button to save a copy of the

12

network file

» Choose a location
to save the backup

» You are still working
In the original file.

» Or, use Archive to
save In a zip file

Geographic File

=S8 - hopoints, Base Metworl,

Fath | PALAPLATACOUNTY_LAISI0AMODELMODEL

Label |Base Metwork

File Mames [|apla

el el erall -l el vl

oy == Wy = Ry =Ry = By = Ny = = iy =

[T TR TR <A T LA TR T T
[T T

anetwork. des; laplatanetwork.grp;
network. cdd; laplatanetwork. i0;
network.rl ; laplatanetwork. dsk;
network. cdk; laplatanetwork, prlk; Restare...
network. lok: laplatanetwork. dbd;
network. pte; laplatanetwaork_ sty; [ ptimize
network. sty laplatanetwork, fs;
network_ bin; laplatanetwork,_ dcb;
atanetwork_.be; laplatanetwork. bin; Metadata
anetwork.deb; laplatanetwark, by

Total Size | 7185 KB
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Network Editing

# Once you have made a backup, you can:
» Edit attributes of existing links

» Change data for a specific year or for multiple
years and alternatives

» Add new links, delete existing links, or realign
existing links

» Add data for a year not yet included in the network
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Network Editing

» Edit attributes of existing links
» Display settings can assist with editing

« Additional labels and/or
themes can be useful

» Label # of lanes or other
values

» Show Topology ( & )
to see AB vs. BA

e e . - i A DT » oo\ (WA W ORI TN RS R I eheseis] 4P
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Network Topology

» Show topology to identify AB and BA
directions

’.ﬁ

/ \ —;r>_ E
—

> P

B)—e—
AB = East to West
BA = West to East

| AB = West to East
BA = East to West

» To identify one-way roads, use the DIR field:

» 0: Two-way travel
» 1. A-> B travel
» -1. B 2 Atravel
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Network Editing

» Edit attributes of existing links — Method 1

» To make most edits, use the information tool ( @ )
and edit text in the form that appears

» Changes can be undone B e
= Each edit action creates an undo point [l = e e
» You can select and fill multiple o
links with the information tool i TR
= Multiple values can be filled by woad
right-clicking on row names e ——

-\._._.-" B I
—L‘i ISR IE N O U O S SR S SR S i}:
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Network Editing
Alternate Method

» Edit attributes of existing links

17

Alternate Method
» Use the map editing toolbox ( &)

» Use the Edit Line Attributes ( &) button
= QOperation of this tool is similar to using the information

button

» Edits are saved when the green light ( E)) is

clicked

» Use the red ( #|) light to cancel all unsaved edits

» The Undo function will undo all edits that are saved

at once with the green light
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Network Editing

2 What Fields do | Edit???

» [AB/BA] Facility Type
= 2 or 3-digit facility type identifier

» [AB/BA] _[AM/PM/MD/EVE/NT]LANES

= Directional number of lanes

» FWY_[Main/Aux/Acc_Dec] Lane

= |dentifies number of each type of lane
= Present on freeways only
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Practice: Network Editing

» Open the input network file

» Make a backup copy of this network in a
folder called “Backup”

» Use Tools = Geographic Utilities = Geographic
File (or make a zip file)

» Add the date to the backup filename
» Edit the original network file

# Try using the different editing approaches to:

» Change the facility type
» Widen a Road
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Practice: Network Editing

» Show Topology on the network

» Change a roadway to represent a different
number of lanes in each direction

» Change a different roadway to a one-way

road
» 0 =Two-Way [f ‘
P ©
» 1=AtoB ‘ =
AB = West to East AB = East to West
» -1= toA BA = East to West BA = West to East
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Network Editing

« Adding new links
» Use the map editing toolbox ( &)
» Add links using Add Line ( (%))

= To work properly, links must be connected at nodes
= EXxisting links may need to be split
= Avoid splitting links if possible
» Make sure that links are connected by:
= Saving edits
= Moving a node around — do all of the attached links move
with it?
= Canceling the edit
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Network Editing

» Adding New Links

» New links need new data!

» Copy data from an existing link with similar
characteristics
= Use the Edit Link Attributes (|_|) button
= Click/shift-click on the new link(s)
= Shift-click on the similar old link

= Right-click on the data for the “old” link and choose “Copy
Values”

h » Spllttlng/Jomlng Links
Check the split/join settings

= Use the split/join tools ([+«|«s|) | =
= New/moved links may be connected at new nodes
= Check data on split/joined links
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Join/Split Attribute Settings




Network Editing
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Practice: Network Editing

» Continue editing the input network

# Add, delete, and realign some links

» Show topology: Note that the way a new
link I1s created defines its AB direction

» Copy link values from an old road to newly
created links

» Split and join links
» look at the data that appears on each half
» Look at the network editor settings (@)
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Practice: Network Editing

» Try adding a new centroid
» AsSIgn a new zone number

» Copy centroid connector values from an existing
connector

# In practice, we would also need to add data
to the TAZ data table

» Splitting zones in the SCAG model is difficult.
We may work through examples individually
during model application
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Network Editing

# Things to keep In mind:

» When splitting links, make sure the data on both
pieces still makes sense

» When adding new roadways, adjust centroid
connectors If necessary
= Centroid connectors can be specific to a year

» Keep the data for all years up to date
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Route Systems




Route System Components

Roadway
Links

Roadway
Nodes

Routes
(Lines)

Route
Stops

28 28

Output

Roadway
Line Layer

\\ ]

Roadway/Transit |9
Line Layer |

*
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Route System

» Travel Time and Distance
Links » Walk and Drive Access

Roadway

Roadwa

Transit Stop

Routes

Route

4l
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Route System

» Centroids linked to Trip Data

% » Nodes linked to Stops
. » Nodes identified as Park and
Roadway -
Routes
Route

Transit Stop
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Route System

» Routes follow roadway links
= Roadways

= Centroid Connectors (possible, not
Roadway recommended)

= Transit only links (e.g., rail, BRT)

SGIVIES » Routes use link data
(Lines) = Travel Time
= Distance

» Routes are stored In a “.rts” file

Roadway

Route

e
e
S
som

31 31 CAMBRIDGE SYSTEMATICS i




32

Route System

S 2 Route Stops_ are stored in a pair
i of geographic files

e » managed from the route system
» Physical Stops are common to all
routes crossing a node

Routes _ _ _
i = One required for each direction

» Route Stops are specific to one

and only one route

= Must be associated with a physical
stop

Route
Stops
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Route/Network Link

# The Route System is linked directly to the
Roadway Network by Complete Filenames

» If the network is moved or renamed, The
Route System will fail to open unless:

» The roadway network is opened first, or

» The route system is re-linked to the roadway
network

CAMBRIDGE SYSTEMATICS i
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Route/Network Link

# Re-establishing a Link:

» Route Systems - Utilities - Move

= Open the dbd file, choose this menu item, then choose a
route system

# Checking the Link

» Close all files
» Open the route system in TransCAD
» Verify that the expected network has been loaded
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Route System Editing

» Start by opening the input route system
» Make sure the correct line layer has been opened

# Create a working “.net” network
» Use default settings
» Save this in the input directory
» Use a temporary filename (e.g., net.net)

» Start the Route Editing Toolbox
» Route Systems - Editing Toolbox

Note — Check the active layer as you try each step
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Route System Display

» Many routes can use the same corridor

» Edit route styles ( @ ) to
» Show Side by side
» Show Topology

# Use selection sets to show only a set of
routes

# Use screen real estate wisely
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Example Editing Workspace

TransCAD (Licensed to Cambridge Systematics) =
File Edit Map Dataview Selection Tools Procedures Metworks/Paths Route Systems Planning Transit Traffic Routing/Legistics  Statistics  Window Help
U= H & % 1202 4 routes NEIFELY FE T B IR LY Ba CwEES
o W ¥F & ¥ Flags (e aglocloftEeR hILLEl B FEEELHT % %@ B % e % mm sddon@) -
E L = i) EIIE' Dajaviewl - 12r12_al _routes |- Deplay Manager
) / - l)aulE_IDlFluulE_NamE | TM_ID|[TH Name] © = - Hod )
‘ i / 3082 DMOTO E 6055 OMNITRANS BUS © @ — 1212 al links
3178 OMO10 W 6170 OMNITRANS BUS
3177 OMO11 N 6169 OMNITHANS BUS
3157 OMO11 § 6143 OMNITRANS BUS
4792 OMO14 E 6020 OMNITRANS BUS
4794 OMO14 W 6200 OMNITRANS BUS
4793 OMO14H1E 6056 OMNITRANS BUS
4795 OMO141W 6201 OMNITHANS BUS
4704 OMO15 E 6045 OMNITRANS BUS
4716 OMO15 W 6168 OMNITRANS BUS
4705 OMO151E 6171 OMNITRANS BUS
3267 OMO151W 6259 OMNITRANS BUS
3250 OMO152E 6242 OMNITHANS BUS
4707 OMO152W 6260 OMNITRANS BUS
- 4703 OMO153E 6044 OMNITRANS BUS
w|  4v08|OMDISIW 6261 OMNITRANS BUS
4709 OMO154W 6262 OMNITRANS BUS =
4706 OMO155W 6258 OMNITHANS BUS
4740 OMO19 E 6047 OMNITRANS BUS
4741 OMO19 W 6257 OMNITRANS BUS
4797 OMO20 N 6050 OMNITRANS BUS
4796 OM020 § 6046 OMNITRANS BUS
3125 OM022 N 6104 OMNITHANS BUS
4846 OM022 S 6058 OMNITRANS BUS
4798 OMO221N 6105 OMNITRANS BUS
4868 OMD2215 6060 OMNITRANS BUS
3084 OM029 R 6057 OMNITRANS BUS
4723 OMO61 E 5884 OMNITHANS BUS
4727 OMOG1 W 6048 OMNITRANS BUS
4728 OMOB11W 6049 OMNITRANS BUS
4179 OMO63 N 5934 OMNITRANS BUS
4141 OMOB3 § 5965 OMNITRANS BUS
4870 OMOG5 N 5904 OMNITHANS BUS
Toggle One/a” routes 4369 OMOES 5 5922 OMNITRANS BUS
e 4717 OMOE6 E 5925 OMNITRANS BUS
4719 OMOGE W 6053 OMNITRANS BUS
| m i ‘II | 3
sAADCOOCGAN /L /7 %A4AE
Map scale: 1 Inch = 0.55401 Miles (1:35,102) [X] Metwork: None
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Example Editing Workspace

TransCAD (Licensed to Cambridge Systematics) =
File Edit Map Dataview Selection Tools Procedures Metworks/Paths Route Systerns  Planning Transit Traffic Routing/Legistics  Statistics  Window Help
U5 & % 12025 routes B=EICET FETY IEI R 1LY Bl R

o wp oF B o

fags| RO OgneloftEgnsd hSOIE @R

MET % % %@ 5% e T Em st -

» Display Manager

E# Mapl - ~71k4 Dataviewl - 12r12_al_routes
K Route_ID|Route_Name | TM_ID|[TH Name] o= -
3082 DMOTO E 6055 OMNITRANS BUS © @ — 1212 al links
3178 DMD10 W 6170 OMNITRANS BUS @ = == 12r12 al routes
3177 OMOT1 N 6169 OMNITRANS BUS
3157 OMD11 S 6143 OMNITRANS BUS
4792 DMD14 E 6020 OMNITRANS BUS
4794 DMD14 W 6200 OMNITRANS BUS
4793 DMD1HE 6056 OMNITRANS BUS
4795 OMD141W 6201 OMNITRANS BUS
4704 DMD15 E 6045 OMNITRANS BUS
4716 DMD15 W 6168 OMNITRANS BUS
4705 DMD151E 6171 OMNITRANS BUS
3267 DMD151W 6259 OMNITRANS BUS
3250 OMO152E 6242 OMNITRANS BUS
4707 DMD152W 6260 OMNITRANS BUS
s 4703 DMD153E 6044 OMNITRANS BUS
[ #708|oMoIS3W 6261 OMNITRANS BUS
4709 DMD154W 6262 OMNITRANS BUS =
4706 DMD155W 6258 OMNITRANS BUS
4740 DMD19 E 6047 OMNITRANS BUS
4741 DMD19 W 6257 OMNITRANS BUS
4797 DMD20 N 6050 OMNITRANS BUS
4796 DMD20 S 6046 OMNITRANS BUS
3125 OM022 N 6104 OMNITRANS BUS
4346 DMD22 5 6058 OMNITRANS BUS
4798 DMD221N 6105 OMNITRANS BUS
4868 DOM02215 6060 OMNITRANS BUS
3084 DMD29 R 6057 OMNITRANS BUS
4723 OMOB1 E 5884 OMNITRANS BUS
4727 DMDG1 W 6048 OMNITRANS BUS
4728 DMDB11W 6049 OMNITRANS BUS
4179 OMOG3 N 5934 OMNITRANS BUS
4141 DMDB3 S 5965 OMNITRANS BUS
4870 DMOG5 N 5904 OMNITRANS BUS
4369 DMOE5 5 5922 OMNITRANS BUS
4717 DMOG6 E 5925 OMNITRANS BUS
/‘.' 4719 OMOGE W 5053 OMNITRANS BUS
1 - a1
< i | 3
sAADCOOCGAN /L /7 %A4AE
Map scale: 1 Inch = 0.55401 Miles (1:35,102) E (-117.223862, 34.101084) MNetwork: None
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Route System Editing

39

» Select a route to edit
» Edit route name

= other route info can be edited with the standard info tool

» Add or delete a route

» Copy a route or add the reverse of a route

» Realign a route

» Extend a route or fill in a gap

» Delete a section of a route

» Add, delete, or move route stops
» Save or cancel changes

Route System Toolbox (12rl2_a l_mute...

[Ty £|%| 0|29 9. ¥|3¢
A5 €| Al A9 %] B |2

Stop Type: Route
Route Method: i@ Shortest Path (Length)
(7)1 Click Links
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Route System Editing

# Routes are usually edited by drawing paths
» Click from node to node along a route
» Only a few nodes along the route must be selected

«» Potential Problem: A route does not take the
shortest path between two nodes:

» Change from Shortest Path to Click Links
» Link mode can be especially helpful on freeways
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Route System Editing

» Add stops to each route

» Manage both physical and
route stops

» Stops must be adjacent to

a nhode

» Be consistent

» Multiple routes with identical
service should have identical
stop placement

41
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Route Editing

# Use Route Systems - Utilities = Move
to link the route system and network

» Verify the link

#» Make some Changes:
» Adjust a route headway
» Add a new route
» Add and/or remove route stops
» Add a new Park and Ride

CAMBRIDGE SYSTEMATICS i
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Transit Networks




Transit Networks

» Contain all mode and pathbuilder settings
» Mode.bin table contains mode-specific information
» Modexfer.bin contains mode-to-mode values

» Connection between link/node layers
= Stops tagged to node

« In-program:

» Create a new transit network

» Review transit network settings
= New network
= Batch-created network
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Transit Networks

«» Pathbuilding

» Build transit paths based on network settings

= |nteractive: Test specific paths and try various
pathbuilder settings

= Skim: Build zone-to-zone paths
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Practice: Transit Networks

# Create a new transit network based on the
route system

» Review settings
» Build a few paths interactively

» Change the transit network to a generated file
» Build similar paths — how are they different?

» Try changing network settings and observe how
paths change

= Combination factor
= [VTT/OVTT weights
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