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Document Conventions

There are several conventions that are used throughout this document to indicate actions to be taken or to
highlight important information. The conventions are as follows:

ltem

View Perimeter

Tools > Options

Document Name

Emphasis

Hyperlink

Key in

Quote

Note: text

1. Numbered Steps

<D> or Data

<R> or Reset

<T> or Tentative

Meaning

a command name or a file that you are to select

a command path that you are to select — usually from the pull-down
menus

the name of a document that is not hyperlinked

style used when referring to important word or phrases

style used when you have a direct link to another document on the web

entering data with the keyboard

style used to indicate an external source quotation

information about a command or process that you should pay
particular attention to

actions that you are to perform as part of the lab activities

press the data button on the mouse

press the reset button on the mouse

press the tentative button on the mouse
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Preface (Under Development)

e How to contact CDOT CADD Manager

e Message from CADD Manager
¢ real success of manual is through participation by the users for updates
¢ Living document
¢ this is the opportunity to influence the development of the document

e How to use this manual
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Chapter 1 - Getting Started In InRoads

INRoads XM Resource Locations

This Section identifies the standard location of the InRoads XM resources in the CDOT XM configuration. In
addition, the location of InRoads resources CDOT users create through the design process will be identified.

Section Objectives:
¢ Identify the location of InRoads XM resources delivered in the CDOT Workspace

¢ Indentify the location of the user generated InRoads XM resources

Delivered InRoads XM Resources

There are four InRoads XM resources that are delivered in the CDOT Workspace.

¢ CDOT_Civil.xin - The CDOT _Civil.xin is a XML based preference file that replaces
several files used by InRoads 2004. This file is in the following location:

\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Preferences

The new CDOT _Civil.xin preference file replaces the CDOT-Preferences.ini, CDOT-
Styles.ini, CDOT-Survey_Features.fwf, CDOT-Survey Preferences.fxp, Impexp.ini,
and CDOTCTL.tiw. Existing Ini’s, fwf’s, fxp’s and tiw’s cannot open in InRoads XM.

¢ CDOT_XM Disciplines.reg - The CDOT XM Disciplines.reg file is only used once to
setup the InRoads Project Defaults with variables that are defined in the Project
Configuration File ( pcf). This file is in the following location:

\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Preferences

The registry file supplied for XM does not replace the 2004 registry file. The project
defaults for the two versions of InRoads are stored in two different locations. If the
2004 version of the registry file was used, it is required to run the XM version to
update the variables in the project defaults to XM.

¢ CDOT_Template-Library.itl - The CDOT_Template.itl file contains the CDOT
standard InRoads templates and components. This file is in the following location:

\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Templates

When building project templates and components, it is imperative the user copies the
ITL file from the configuration into the project folder. The location of this project
specific file is \JPC# \[ Discipline]\InRoads. All modifications to the ITL file located in
the configuration will be erased on log in.

The new XM ITL file replaced the CDOT-Typical Sections.tml file. Existing tml’s
cannot open in InRoads XM.

¢ Superelevations Tables - The superelevation tables for the AASHTO 2001 and 2004
are found in the following location:

\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Superelevation
Tables

These tables are the same as those used in InRoads 2004.

Colorado Department of Transportation Page 15
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User Created InRoads Files

Throughout the design process several InRoads files will be created by the user. These files
are named with the Job Project Code (JPC) number and are stored in the \JPC#
\[Discipline]\InRoads folder.

¢ JPC#.rwk - The rwk file is the InRoads Project file. It contains the location of the files
used for the project. InRoads uses this file to load and save data to multiple files at one
time. The location varies by the discipline that creates the file. This location is \JPC#
\[Discipline]\InRoads.

The rwk file in XM is the same file extension and serves the same purpose as the rwk
file in InRoads 2004. Existing rwk’s must be edited to reflect the new files used in
InRoads XM.

¢ JPC#.dtm - The dtm file is the InRoads Digital Terrain Model file and is stored in the
project. The existing dtm is located in \JPC# \ROW_Survey\InRoads\DTM\. The
location of the proposed dtm’s will vary by the discipline that creates the file. This
location is \JPC# \[Discipline]\InRoads.

InRoads 2004 generated design dtm’s will open in XM but will not have the same
functionality as InRoads XM dtm’s. This process doesn’t require a translation.
Existing dtm’s generated by the survey division work properly with either version of
the software.

¢ JPC#.alg - The alg file is the InRoads Geometry file and is stored in the project. The
location will vary by the discipline that creates the file. This location is \JPC#
\[Discipline]\InRoads.

InRoads 2004 generated alg’s will open in XM with no translation. The horizontal and
vertical alignments are fully functional. Superelevations defined in the 2004 alg are
not used by InRoads XM. They can be imported in the new Roadway Designer, ird file
or recreated using the Superelevation Wizard. Importing the superelevation will
require editing in the new interactive superelevation diagrams.

¢ JPCH#.ird - The ird file is the InRoads Roadway Definition file and is stored in the
project. The location will vary by the discipline that creates the file. This location is
\JPC# \[Discipline]\InRoads.

The new InRoads XM ird file replaced the rwl file in InRoads 2004. It contains the
corridor definition, template drops, point controls, and superelevation data. Existing
rwl files cannot be opened in InRoads XM.

Section Summary:
e Identify the location of InRoads XM resources delivered in the CDOT Workspace
e Indentify which InRoads XM resource files need to be copied to the project file and why

e Indentify the location of the user generated InRoads XM resources

Page 16
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Project Requirements for InRoads XM

Several changes have been made to the InRoads environment that impacts the current CDOT workspace. A
new workspace has been developed for the XM environment located at C:\Workspace\Workspace-CDOT_XM
as opposed to the 2004 environment located at C:\Program Files\Workspace-CDOT\. This section explores
these changes and how a project setup should be completed.

Proper project setup will greatly increase productivity and reduce errors.
Section Objectives:

¢ Create a project folder using the Project Creation Utility

¢ Store project specific files in correct folders

Creating the Project Directory

The project directory structure is created using the CDOT Project Creation Utility to performs
two functions; first it creates a project specific folder and file structure based on CDOT
standards, and second, it creates a Project Configuration File (PCF) which stores variables to
simplify file management for the user. The PCF file is utilized by both MicroStation and
InRoads environments.

1. The project directory is created by running the Project Creation Utility program. To access
this program go to Start > All Programs >_CDOT_CADD_Information > 8.9.xx —
XM > Create XM Project Directory Structure.

| E-mait Bl _CDOT_CADD_Information % _Update MicroStation-InRoads Standards
=] Micrasoft Office Outl N
) Accessariss
G ProjectWise Expla | () Adobe ) O check out MicroStation-InRoads Licenses
m Bentley I ! Create and Manage your Deskiop Icons

Adobe Acrobat 9 Pra @ Bertley Civil Engineering
_ Extended
| Bentley Redine
4 =
FM  dobe Frametaker i) CutePoF

i) HP Cool Taoks
@ ‘Windows Media Play @ uriper Networks

A
hlrﬁoads @ Mehfee
™) Microsoft Office

@ Tour Windows %@ || E8) Micrasoft Office Live Meeting 2007
&) Microstation

@ Microsoft Office Wor|| () Startup
@ Internet Explorer
I All Programs D (=) windows Media Player

| #] ogoft (0] shet boun

;_ﬁ Create ¥M Project Direcbory Struckure I

B Select Group Environment

* v v v v v v v v v v v v
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2. After selecting the Create Project Directory Structure program, the following dialog box
will appear.

wee) CDOT Project Creation Utility [o] @ =)
Project Template: Workspace\Workspace-CDOT_XM\\Project Template E' Apply

Destination: C:\Projects E‘
Job Project Code (JPC):

Close

— ; : ' About...
|| Create Project Configuration File

3. Enter the 5 digit Job Project Code (JPC) specific to your project. Verify the Create Project
Configuration File box is checked ON. This should be on by default. This will create a
customized PCF file for the project identified in the JPC field.

4. Select Apply. After the program has executed, select Close.

wee) CDOT Project Creation Utility [o] @ =)
Project Template: Workspace\Workspace-CDOT_XM\\Project Template E' Apply

Destination: C:\Projects E‘
Close

Job Project Code (JPC):  ggggg

About...

(V] Create Project Configuration File

5. Open up Windows Explorer and browse to C:\Projects\ and verify the project folder and
corresponding folder structure was created.

Project File Setup

Project files are stored in a project specific directory. Base project files must be copied into the
correct folder locations, either by you or the discipline that is suppling the data.

1. Project survey data and existing topographical features are stored in the project DTM file.
This DTM file will be the base for design. Copy the existing project surface DTM file into
the C:\Project\#####\ROW_Survey\InRoads\DTM\ folder.

2. Project survey models contain the graphic output of the projects existing DTM. This DGNs
will be the reference base for design. Copy the existing project DGN files into the
C:\Project\#####\ROW_Survey\Drawings\Reference_Files\ folder.

3. The project template file will contain the project typical sections used to create model
DTM’s. Refer to Chapter 10 -Typical Sections “Creating a Project Template Library” on
page 112

Converting to XM

e Refer to Migrating CDOT Projects and MicroStation XM Update Guide.pdf document for
existing project conversions.
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Section Summary:

¢ Roadway design and modeling are significantly different in InRoads XM. Template
and roadway libraries will need to be redone.

InRoads Project Setup

Several changes have been made to the InRoads environment that impact the current CDOT workspace. Prior
to opening or creating InRoads data, proper setup of the InRoads environment will streamline loading and

saving project files created in InRoads.

Section Objectives:

<>

Identify how to setup a new Project Default

Identify how to edit an existing Project Default

¢
¢ Identify how to load a DTM
¢ Identity how to load an ALG

Project Defaults

InRoads project defaults perform two functions; first they load the appropriate CDOT standard
resource files such as the standard XIN file, annotation resources, XML style sheets, etc.
Additionally, they define default paths to project specific directory folders that contain project

data such as DTM’s, alignments, survey data, etc.

Creating a New Project Default

To create a project specific Project Default Configuration:

1. Open the Project Defaults by Selecting, File > Project Defaults...

M Bentley InRoads XM Edition

=] New Qri+N
& Open Q0
Save
B Save is...

Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help

»

=1 ol "=

—

(&) Text Import Wizard
Import
BExport
Translators

1C\Projects\12345\Design\InRoads'\ 12345DES_Geometry alg

2 C:\Workspace'\Workspace-CDOT_XM\Sta...\Preferences\CDOT_Civil xin
3C:\Workspace\Workspace-CD.. \Templates\CDOT_Template-Library &I

4 C:\Projects\CDOT_Documentation\IRPG-data\DES 12345 _Templates &l
5 C:\Projects\CDOT_Documentation\|IRPG-data’\12345DES_Geometry.alg

Ext

v

File Name By Whom

Last Revised 4

Colorado Department of Transportation
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<D> on the New button.

Bt Set Project Defaults
Configuration Name: [ <None> ,]

Default Preferences

Enter in the Name of the New Configuration, 12345 and <D> on OK.

Bt New Configuration =@

o =] [
Cancel
Help |

Fill in Preferences by <D> in the data entry field and <D> the Browse... button.

Bt Set Project Defaults

Configuration Name: [12345

i
X

2
8

Default Preferences

Preferences (" xin):
Tumouts (" bd):

Drainage Structures (*.dat):
Rainfall Data ("idf):

Bridge Sections (" bd):
Nraftinn Matae = AL

glio| |8

=

Note: The Default Preferences section specifies files. These files will load into InRoads
directly. The Default Directory Paths section specifies a folder, not files. Any files
within the folder will not load, but when opening the file the browse dialog box
will open to that folder.

Browse to the C:\Workspace\Workspace-CDOT_XM\Standards-
Global\InRoads\Preferences folder.

4 &L, Local Disk (C))
Workspace
. Workspace-CDOT_XM
. Standards-Global
. InRoads
. Preferences
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6. Select €DOT_Civil.xin and <D> on the Open button.

('1 Open
Look in:

e 2 Er

, Preferences v

I Name, Date modif... Size

% [T coot_civilxin |

Recent Places

Desktop

Type

[ o
|
! 11

CDOT User

A

o

Computer
[ WY
-~

Network

File name: CDOT_Civil xin v

Files of type: Preferences (*xin)

7. When finished identifying files and folders <D> on Apply and <D> on Close.

Editing an Existing Project Default

To edit a project specific Project Default Configuration:

1. Open the Project Defaults by selecting, File > Project Defaults...

& Text Import Wizard...
Import »
Export »
[ Transiators .

M Bentley InRoads XM Edition E==cE =
Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
“ 01 New.. QuisN | File Name By Whom Last Revised /
& Open.. Cii+0
Save »
B Save s...

1C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
2 C:\Workspace'\Workspace-CDOT_XM\Sta.. \Preferences\CDOT_Civil xin

wil-

3C:\Worksp D.. AT \CDOT_Template-Library &l
4 C:\Projects\CDOT_Documentation\IRPG-data\DES 12345_Templates #l
5 C:\Projects\CDOT_Documentation\IRPG-data\123450ES_Geometry.alg

Ext

Colorado Department of Transportation
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2. Select the project to modify by <D> on the Configuration Name pull down.

Bt Set Project Defaults

Configuration Name:

Default Preferences

(==
<None> =
O]

New...
|  Copy.. |

3. Edit the Files and Folder paths that are required.
4. <D> on Apply when finished.

Discipline Project Defaults

The workflow, CDOT InRoads XM Project Defaults Management.pdf, utilizes a Project

Configuration File (PCF) which is created at the start of a project. This PCF file is created by
running the Project Creation Utility. The resulting PCF stores system variables to simplify file
management for the user. This PCF file is utilized by both the MicroStation and InRoads

environments.

InRoads Resources

Prior to designing in InRoads XM, load the base InRoads project resource files.
Loading a DTM
To open a DTM file:

1. Open an existing DTM file by selecting, File > Open.

Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help

w
I (= Open... [sTe)
e 3

B Save s...
Cose '
@5 Project Defaus...
@ Text import Wizard...
Import »
Export »
Transiators v

Access Mode

M Bentley InRoads XM Edition =N OB/ ==

1 C:\Workspace\Workspace-CDOT_XM\Sta.. \Preferences\CDOT_Civil xin

< 2 C\Projects’\ 12345\ Design\InRoads\ 12345DES_Geometry alg

3C:\Work e\Wor D. AT \CDOT_Template-Library il
4 C:\Projects\CDOT_Documentation\IRPG-data\DES 12345_Templates il
5 C:\Projects\CDOT_Documentation\IRPG-data\12345DES_Geomelry.alg

Ext
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A Practical Guide for Using InRoads XM Chapter 1 - Getting Started In InRoads

2. Change the file type to Surfaces (*dtm) by <D> on Files of Types:

B¢ Open )
Lookin: Jj 12345 - @2 E

= Name - Date modified Type Size *
“~l . Bridge 5/14/20093:26 PM  File Folder
RecentPlaces | Construction 5/14/20093:26 PM  File Folder

-' . Consultants 5/14/2009 3:26 PM  File Folder A

L .. Design 5/14/2009 3:26 PM  File Folder 1
Desktop | Hydraulics 5/14/2009 3:26 PM  File Folder
T .. Landscape_Environme... 5/14/2009 3:26 PM  File Folder

AT .. Materials_Geotechnical  5/14/2009 3:26 PM  File Folder =
CDOT User . Miscellaneous 5/14/2009 3:26 PM File Folder
.. Planning 5/14/2009 3:26 PM  File Folder
A | Plot_Sets 5/14/20093:26PM  File Folder
Computer .. Project_Configuration ~ 5/14/2009 3:26 PM  File Folder

4 | 11 |

»
[ W
N::vﬁrk File name: -
Cancel
| Help

Flesoftype:  (InRoads Fies (ki dim;"alg;"tird;"sdbi’> v ]
InRoads Files (".rwk:".dtm;"alg:"itl;"ird;* sdb;" xin) ‘
H 3

Surfaces (".dtm)

Template Libraries ("tl)
Roadway Design ("ird)
Drainage (".sdb)
Preferences ("xin)

Al Files (°.%)

Note: Once the file type is selected, the path will change if identified in the Project
Defaults.
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<D> on file 12345_existingground.dtm and <D> on Open.

3.
[ Open
Look in: . DTM = 6 T+ -
D= Name/ Date modif... Type Size
o I |_|12345 existing ground.dtm I

Recent Places

A

Computer

K
- File name: 12345 existing ground.dtm hd
Cancel |

Network
Files of type: lSurfam (".dtm)

Help

4. <D> on Cancel to close the dialog box.

5. <D> on the Surfaces tab to view the loaded DTM.

E=3Eol =

-

M1 Bentley InRoads XM Edition
File ' Suface Geometry Drainage Evaluation Modeler Drafting Tools Help

e 8N\N¥Y” B =@

<Unnamed>
= Surface Name Description File Name
= 59 Surfaces 9012345 existing ground  Existing Gro... C:\Projects\12345...
[+ = Default QDefault

) B9 12345 existing ground

8 Surfaces = GeometryT A - -

"Toggles the Report Lock

Colorado Department of Transportation
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Loading an ALG
To open an ALG file:

1. Open an existing ALG file by selecting, File > Open.

-

M Bentley InRoads XM Edition (olle =
Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
Sud File Name
Save v
B Save As...
Close y bro...  C:\Projects\12345...
@ Project Defaults...
{2 Text Import Wizard...
Import b
Export > N
C Translators L

= 1C:\Projects\12345\ROW_Survey\In.. \DTM\12345 existing ground.dtm
2 C:\Projects\12345\Design‘\InRoads\12345DES_Geometry.alg
3 C:\Workspace\Workspace-CDOT_XM\Sta.. \Preferences\CDOT_Civil xin
4 C:\Workspace\Workspace-LD...\Templates\CDOT_Template-Library itl
5 C:\Projects\CDOT_Documentation\|IRPG-data\DES12345_Templates.itl
6 C:\Projects\CDOT_Documentation\IRPG-data\12345DES_Geometry.alg

Exit

2. Change the file type to Geometry Projects (*.alg) by <D> on Files of Types:

B4 Open =)
Lookin: || 12345 - @ @
L= Name - Date modified Type Size *
s | Bridge 5/14/20093:26 PM  File Folder '
RecentPlaces )/ Construction 5/14/20093:26PM  File Folder
-' .. Consultants 5/14/2009 3:26 PM File Folder L
| Design 5/14/2009 3:26 PM  File Folder 1
Desktop | Hydraulics 5/14/20093:26 PM  File Folder
l_j-. . Landscape_Environme... 5/14/20093:26 PM  File Folder
LA . Materials_Geotechnical  5/14/2009 3:26 PM File Folder
CDOT User | Miscellaneous 5/14/2009 3:26 PM File Folder
.. Planning 5/14/2009 3:26 PM File Folder
EA \. Plot_Sets 5/14/2009 3:26 PM File Folder
Computer | Project_Configuration ~ 5/14/20093:26 PM  File Folder -
- < | . »
[ W
= e .
etwor
Files of type: {InRoads Files Crwic.” dtm:”.alg;” 1, ird;".sdbi™> ~| l Cancel ]
InRoads Files (" rwk:".dtm;" alg:" itl.".ird;" sdb:" xin)
Projecs (-mk)
\

Geometry Projects (".alg)

Roadway Design fjﬁ}
Drainage (".sdb)
Preferences ("xdn)

All Files (°.7)
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Note: When the file type is selected, the Look in folder location will change to the path

defined in the Project Defaults.

3. <D> on file 12345DES_Geometry.alg and <D> on Open.

& Open
Lookin: || InRoads - 02 R
i Name_ Date modif... Type Size
ol 12345DES_Geometry.alg
Recent Places h = I
Desktop
:T.
CDOT User
A
Computer
[ WA
- File name: 12245DES_Geometry alg - I Open I
Network .
Files of type: Geomelry Projects (*alg) v] [ Conce |
[ o |
4. <D> on Cancel to close the dialog box.
5. <D> on the Geometry tab to view the loaded ALG.
M Bentley InRoads XM Edition o= =)
File Suface Geometry Drsinage Evaluation Modeler Drafting Tools Help
<Unnamed> vE% @\77 .""i" 'sf'ﬂi'
_ Geometry Project Name Description File Name
| -5, Geometry Projects [ Default
#-|= Default [=112345DES_Geometry  SH 86 Design geometry C-\Projects\12345\D

@ [=] 12345DES_Geometry

L )
| 83 Surfaces] 2 Geometry ¢« [» | |, =

-'I'oggles the Station Lock

Section Summary:

¢ Understand the process to create a new Project Default in InRoads

¢ Understand the process to edit an existing Project Default in InRoads
¢ Understand Projects Defaults when using the CDOT XM Disciplines.reg file with a

PCF
Understand the process to load a DTM
Understand the process to load an ALG
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Chapter 2 - InRoads Options

InRoads has a number of options and global settings that affect the availability of commands and operation of
the program. This chapter discusses the locks and options settings for InRoads XM.

Chapter Objectives:

e Discuss the function of each of the InRoads Locks.

e Discuss the Options dialog box and identify the tabs that users can modify.

InRoads Locks

The locks in InRoads determine what can be displayed, how displayed items are updated, and how items are
selected for use by the program.

Section Objectives:

¢

* & & & o oo o

Describe the Feature Filter Lock
Describe the Feature Highlight Lock
Describe the Style Lock

Describe Write modes.

Describe the Locate Lock

Describe the Snap Lock

Describe the Station Lock

Describe the Report Lock

Feature Filter Lock

Locks

)

I <Unnamed: - F @\)}' B s

The Feature Filter lock is used to limit the number of features displayed in menu pick lists,
based on used defined criteria. This lock has two parts, the Filter Name drop down menu and
the Feature Filter Lock (on/off switch).

e Filter Name — Lists the name of the Feature Filter that is currently active. It has no affect if
the Feature Filter lock is off. If the Feature Filter lock is o n, it will limit dialog boxes to
showing only the features that pass the filter. Feature Filters are stored in the CDOT-
Civil.xin file and are accessed by using the drop-down arrow next to the name.

e Feature Filter lock — If on, activates the current filter. If off, has no affect and all surface
features are shown in boxes that list features.

Feature Highlight Lock

Locks

B
<Unnamed:> hd YE @ \ Z? .m 5'Jfﬁﬂ'
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This lock highlights features in the MicroStation view window that are selected in an InRoads
dialog box. This lock should be left off until needed because many of the InRoads dialog boxes
open with all of the features selected and it can take a long time to highlight all the features.

Style Lock

Locks =

<Unnamed: - B= \_ b, 4 B s

The Style lock, if on, forces many of the Surface View commands to display the
requested data (triangles, contours, etc.) without bringing up the dialog box. The
preference used is the one associated with the surface under Surface > Surface
Properties. Style lock also forces the Cross Section Annotation command to use the
named symbology associated with the feature for annotation properties. If off, the Style
lock has no affect.

Write Modes

Locks =

<Unnamed: - BE ’S-’ W |5 E

The Write Mode determines how InRoads graphic elements will behave when the data
that generated the graphics changes. There are two modes; Pencil and Pen.

e Pencil mode \- The graphics are updated whenever the same display command is
selected again. For example, if contours are displayed, then a different preference is
selected and they are displayed again, the old contours are deleted and new contours are
displayed.

e Pen mode s/ - The graphics are not updated when the same display command is selected
again. Instead, another copy is placed in the design file.

Delete Ink

Locks

B
<Unnamed> - ENCIN B s

Delete Ink overrides the Pen mode so that the graphics are treated like Pencil mode and the old
ones are removed before new ones are placed.

Note: The Write mode of an element is saved with that element. For example, contours that
are displayed in pencil mode will still be deleted if the command is reused, even if the
Write mode has been switched to Pen mode.

Locate Lock

Locks

B
<Unnamed: - = 8N )j‘m— L
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There are several commands in InRoads that will work on either DTM Features or on
MicroStation graphical elements (Drape Surface, for example). These commands will “look”

for features if toggled to Locate Features = and for MicroStation elements if it is set to

Locate Graphics. It is shown here in Locate Graphics e mode.

Point Snap
Locks =]
<Unnamed: rBsE | 8 7 b, 4 i

Point Snap is used primarily when creating geometry and for some surface editing
commands. It can lock on to COGO points or feature vertices, or it can import a
geometry element’s length and bearing into a dialog box input field. Point Snap has
three modes: No Snap, Point Snap and Element Snap

e NoSnap "= —No affect. This is the mode used most often.

e Point Snap ) Some geometry commands (especially cogo commands) will lock onto
the nearest geometry point’s coordinates when you select something graphically. This is
useful when you need to identify a PC or PT, for example. Also, some DTM editing
commands, such as Partial Delete Feature, will lock onto the vertices or points that make
up the feature.

ey

e Element Snap - In Geometry when commands require a distance or a bearing, the
Element Snap can be used. An existing geometry element needs to be identified (such as
part of an existing alignment) and it will read the elements length or bearing (whichever is
required).

Station Lock

™

Locks =]
<Unnamed> ~EB=E 8 /)j‘ .%

Station lock locks onto even stations in the event that the alignment does not start on an
even station. The station will be determined by the interval that is specified. For
example, if an alignment is stationed at 100 ft. intervals, the displays will show even
100 ft. stations. This affects not only station displays but virtually everything that uses
a stationing interval, such as cross sections, profiles and modeling.
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Report Lock

Locks

=]
<Unnamed: ~EB=E 8 /)j‘ B =<

Some commands will return information if this lock is on. For example, if a cogo point
is stored and the Report lock is on, a Results box will pop open showing the coordinate
and point number of the new point. If the Results box is left open, it will keep a running
list of messages, which can be saved to a text file if desired.

Section Summary:

¢ The Feature Filter lock is used to limit the number of choices in surface related dialog
boxes.

¢ The Feature Highlight Lock Shows features selected in an InRoads dialog box in the
MicroStation view window also. It should only be used when needed as it can be slow
to update.

¢ The Style Lock tells InRoads to use predefined settings when displaying data. It also
takes away the users ability to make settings changes.

¢ The Write modes determine if InRoads graphics are updated when the command is
rerun or not.

¢ The Locate Lock is used “snap” to either surface features or MicroStation graphics.

The Snap Lock is used to “snap” to COGO points or feature vertices, or to place
geometry element data into dialog box input fields.

¢ Station Lock forces processing to occur at even (*+00.00) stations, even when the
alignment starts at an odd station.

¢ The Report Lock allows InRoads to supply the user with feedback.

The Options dialog box

The Options dialog box contains global settings that affect the overall function of the InRoads software. Most
of the settings are predefined for CDOT work and do not have to be modified. However, some settings affect
element display and must be changed by the user to fit their needs.

Section Objectives:

¢ Describe the Options Precision tab.
¢ Describe the Options Factors tab.

The Precision tab

The settings on this tab determine the number of decimal places InRoads displays in the dialog
boxes. To change the precision:
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1. Select Tools > Options from the InRoads menu bar.

®4 Bentley InRoads XM Edition (o=@ ==
File Suface Geometry Drainage Evaluation Modeler Drafting Quantiies | Tools | Help
<Unnamed> rBS@Nw B> E XMRepos ’

o B[O R ] kel 8 Vi XL o
| o ,

Surface Name Descri

B Jsurfaces] 812345065 Creat it Nemed Symbology Manager..
-9 Default B Default ES Preference Manager...

@ [ 12345DES @& Syie Manager...
Named Symbology Tools 4
" Variable Manager...

S Highiight Al Pencil

~ Highlight All Ink
89 Surfaces |§ Geometry [ [« [+ ]| |, = ﬂ"l Convert Pencil to Ink...

Defines general program options Locks

Drainage 4

» Run Macro...
&3 Application Add-Ins...
&3 Product Add-Ins...
2= Customize.

Options...

[-7] Global Scale Factors...
Active Project Seftings...

2. <D> the Precision tab.
3. Use the drop down menus for set the precision.

4. <D> Apply to accept the change.

& Options [=ll= =
actors I Abbreviations I Rail I Sight Distance |
Precision I General I Units and Format I Geometry |

Northing./Easting: [D

4

[ Hep |

Elevation:
—
Station: 0.1234567 -

Acres/Hectares:
Area Units:
Cubic Units:

Close

l Apply l[ Preferences... ]
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5. <D> Close to dismiss the dialog box.

The Factors tab

The settings on the Factors tab controls scale factors for MicroStation elements displayed by
InRoads. InRoads displays three element types; Lines, Cells, and Text. Each element type has
a Factors setting.

To access the Factors settings:
1. Select Tools > Options from the InRoads menu bar.

2. <D> the Factors tab.

B Options ==

| Precision I General I Units and Format I Geometry |

| Tolerances | Factors | Abbreviations I Rail I Sight Distance |
Text Scale Factor: 100.0000

Help
Cell Scale Factor: 100.0000

Line Style Scale Factor: 1 ppoo

The Text Scale Factor and the Cell Scale Factor should both be set to the same value, equal to
the plot scale for the drawing. The Line Style Scale Factor should be set to 1, this is modified
by the Annotation Scale set in MicroStation.

To change the Factors settings:

3. Toggle the “Lock™ icon open.

B Options ==

| Precision I General I Units and Format I Geometry |

| Tolerances | Factors | Abbreviations I Rail I Sight Distance |
Text Scale Factor: 100.0000

Line Style Scale Factor: 1 ppoo

Help
Cell Scale Factor: 100.0000

4. Key in the desired value for the Text Scale Factor.
5. Key in the desired value for the Cell Scale Factor.
Note: The Text Scale Factor and the Cell Scale Factor should match.
6. Key in 1 for the Line Style Scale Factor.
7. <D> Apply to accept the change then <D> Close to dismiss the Options dialog box.

Section Summary:
¢ The options dialog box contains settings used throughout the InRoads program.
¢ Users should only have to access the Precision and Factors tabs.
¢ Precision settings change the readout in InRoads dialog boxes.
¢

Factors affect the display of MicroStation elements created from InRoads.
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¢ The Line Stle Scale Factor is affected by the MicroStation Annotation Scale but the
Text Scale Factor and the Cell Scale Factor are not.

Chapter Summary: The InRoads locks can be used to limit items in pick lists, force the program to used

predefined display settings, automatically update graphics when data is changed, locate
particular data types, and adjust processing locations.

Options are used to set the precision displayed in dialog boxes and set the scale factor for
MicroStation elements created from InRoads.
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Chapter 3 - Initial Surface Procedures

In the CDOT process, existing ground surfaces are created by Survey and any proposed models by Design.
When presented with either of these for the first time, it is good practice to review the surface information and
familiarize yourself with the data contained in the surface. It is also good to double-check the surface for any
errors or omissions before they become larger issues after the surface has been used for modeling or volume
calculations.

Using the techniques outlined here, you can review the data in the surface and view the data graphically, both
of which allow you to check for problems and familiarize yourself with the data.

Chapter Objectives:

e To become familiar with the process used to analyze the data in an unknown surface.

e To be able to view DTM data graphically for a visual analysis of a surface.
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Reviewing Surface Data

InRoads provides useful tools for reviewing surface data, including surface point data as well
as the properties of features and components that are contained in the surface.

Section Objectives:

e To learn the techniques available to review surface information before viewing the data.

e To be able to spot potential issues in a surface prior to it causing major problems.

Surface Properties

The Surface Properties dialog allows you to change the name, description or preference
associated with the surface. By accessing the Advanced tab, you can also set the named
symbology to be used when displaying the surface ground line in profiles and cross sections.
The Advanced tab also allows the establishment of Offsets that can later be displayed when
creating or updating a profile.

The Surface Properties dialog is accessed from several locations including the More option on
the Triangulate Surface dialog. It may also be accessed directly from the pull-down menu or
from the right-click menu in the workspace bar of the InRoads menu.

1. Select Surface > Surface Properties

B Surface Properties o] @ [
Main | Advanced
Surface: 12345 existing ground  ~ | Feport. |
Mame: 12345 existing ground | Help |
Description: Existing Ground from rmulti)
Maximur Length: — p.op
Preference: |Existing 10' Mir- 2 Min + |
Tue: — Diata Totals
ype: |E><|St|ng v| Active  Features Deleted Tatal
Use Extended Data Checks Fandom: 19745 377 4184 23929
Lock Triangulation Breakline: 14548 1314 8 14556
Data Range Contaur: 0 0 0 0
Point Type: Total M Inferred: i i i
Minimurn Maximurn
Interiar: 0 0 0 0
Narthing; 1531966.21  1569B@13z o
Exterior: 768 1 8480 9248
Easting: 323549938 3304750.88 Ener
All Points: 35061 1744 12672 47733
Elevation: 6328.23 §795.73 o
Triangles: 66573 775 67348
Apply l | Close

On the Main tab, you can:
2. Select a Surface from the drop-down - this is set to the active surface by default.

3. Change the Name of the DTM as it is shown in dialog boxes. This does not change the
name of the DTM file on the hard drive.
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Change the Description of the surface.

Set the Maximum Length - see the explanation on Maximum Length in the Triangulation
section.

Set a Preference. The available preferences are surface display preferences. Selecting one
here and toggling on the Style lock forces the view commands to use this preference and
does not allow the dialog box to display for View Contours, Triangles, etc.

Set the Type of the surface. The type is critical to how the surface reacts in End Area
Volumes. Options include Existing, Design, Substratum and Ignore. For details on these
options, see the InRoads Online Help.

Extended Data Checks - toggle on to check DTM integrity (during triangulation) for
crossing breaklines and miss-matched elevations.

Lock Triangulation - sets the triangulation so InRoads’ commands will not automatically
retriangulate the surface. For example, if this is a surface from survey that you do not want
to alter, toggle this option on.

Note: Compressing the surface retriangulates it even if this option is on.

10.

I1.

12.

The Data Range category allows you to select a type of features and review the coordinate
range it includes.

The Data Totals allow you to review the numbers of points and features for each type of
feature.

The Report button generates a separate window summarizing surface properties. The
generated report can be printed, written to the CAD file, or stored as an ASCII file.
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On the Advanced tab:

hSurface Properties o] @ [
Advanced

Surface: I1 2345 existing ground -

Cross Sections Help
Symbalogy: IT_ExiSting Ground - ‘ |:| [[JUse Features Only

Prafiles
Symbalogy: IT_ExiSting Ground - ‘ |:| [T Lock Symbologies
Oftset  Distance Symbology Color Oftset  Distance Symbology Color

[T [ Default [ ] % oo [ Default [ ]
2 oo [ Default [ ] 1 000 [ Default [ ]
3 000 [ Default [ ] ™ oo [ Default [ ]
4 .00 [ Default [ ] 1 o0 [ Default [ ]
5 000 [ Default [ ] 1 o000 [ Default [ ]
B 000 [ Default [ ] 1 o000 [ Default [ ]
YT [ Default [ ] 15 000 [ Default [ ]
8 000 [ Default [ ] 1 000 [ Default [ ]

[ Appy || Close |

13. Cross Section Symbology sets the named symbology used for the display of ground lines
on cross sections. In the CDOT XIN file, there are symbologies created for use here.
T_Existing_Ground for the existing topo and D_SURFACE_* for design surfaces.

14. Use Features Only prevents the surface line on the cross section from following the
triangles. Instead, it is drawn by connecting the dots between the features in the surface.
This should typically be off for existing surfaces and on for design surfaces.

15. Profile Symbology sets the named symbology used for the display of ground lines on
profiles. In the CDOT XIN file, there are symbologies created for use here.
T_Existing_Ground for the existing topo and D_SURFACE_* for design surfaces.

16. Lock Symbologies will force each of the offsets to use the same symbology specified
above.

17. The Offset category is for establishing surface offsets for display on profiles. Up to 16
offsets may be specified by defining the offset distance - positive values for offsets to the
right and negative values for offsets to the left of the centerline. Each offset may have its
own symbology.

18. Choose Apply if you make any changes.
19. Choose Close.
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Feature Properties

The Feature Properties dialog allows you to review a DTM by analyzing the individual
features, and make changes to names, descriptions, etc.

1. Select Surface > Feature > Feature Properties.

T_Edge of Driveway (Gravel)630
T_Edge of Driveway (Gravel)B27
T_Edge of Driveway (Gravel)B2g
T_Edge of Grawel Road
T_Edge of Gravel Roadz09
T_Edge of Landscaped Area

r{ Feature Properties
Eeature:
Marme

Style

T_Edge of Driveway (Gra...
T_Edge of Driveway (Gra...
T_Edge of Driveway (Gra...

T_Edge of Grawel Road
T_Edge of Grawel Road

T_Edge of Landscaped A.

Descrip
Edie of
Edie of
Edie of =
Edie of =
Edie of
Edie of

Refresh/Display in 3-DyFlan View

T_Edge of Landscaped Aread?1  T_Edge of Landscaped A Edge of
T_Edge of il Parking Lot T_Edge of Qil Parking Lot Edige of
T_Edge of Qil Parking LotB76 T_Edge of Qil Parking Lot Edige of
T_Edge of Qil Parking LotB77 T_Edge of Qil Parking Lot Edige of
T_Edge of Oil Parking Lotg93 T_Edge of Qil Parking Lot Edige of
T_Edge of QiN16 T_Edge of Qil Edie of
T_Edge of QiN19 T_Edge of Qil Edie of
T_Edge of Q23 T_Edge of Qil Edie of
T_Edge of Qi3 T_Edge of Qil Edie of
T_Edge of QN5 T_Edge of Qil Edie of
T_Edge of QN7 T_Edge of Qil Edie of
T_Edge of Qil20 T_Edge of Qil Edie of =
4 L1 3
Name: T_Edge of Q116
Description: Edge of Oil
Earent

o] @ s
Style Apply
Awailable: ——
B_RAIL_Ty-10M =] [ e |
B_RAIL_Ty-10R E ———
B_RAIL_Ty-3 = Filter...
B_RAIL_Ty-7 E—
B_RAIL_Ty-7_SECT-A List Paints...
Breakline
Rz Mew Style..
T_Edge of Ol - Help
Secondany:
Pay lterms
MNarne Description From S...
Triangulation
RIS Bresidne -]
Point Density Interval: 0.0n ﬁ

Exclude from Triangulation

2. Select the Surface from the drop-down.

3. The Feature list shows all the features in the selected surface along with their styles and

descriptions.

Note: The dialog honors the active feature filter if the Feature Filter lock is on.

Important!  Features that appear red indicate their Style cannot be found in the currently
loaded XIN file. Check to see if the correct Style is associated with the feature.
If so, check to see that the correct XIN is loaded.

4. The Name and Description of the highlighted feature may be edited.

Note: Options other than Name can be edited for multiple features at one time. Select the
features from the list using <Ctrl> or <Shift> keys or by using the Right-click menu to

Select All.

5. If features are edited, before choosing Apply, the Refresh/Display in Plan View option can
be toggled on to update the graphics with the new attributes.
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6. For a listing of the coordinates for each vertex in a feature, highlight the feature and select
List Points. This is a good way to evaluate the elevations of the feature.

Q‘\ Results

i

(o1 e

P Close

Feature Points

4 1

Foint X
3271470
2 3271519,
3 3271569
4 3271620,
5 3271678
[ 3271738,
7 3271794
8 3271852,
9 3271913
10 3271973,
11 3272030
12 327z080.
13 3272151
14 3272206,
15 3272246
18 3272294,
17 3272333
13 3272391,
19 3272447
20 3272498,

o9
a8
16
g3
55
g8
a1
35
a5
83
74
76
69
g8
an
1)
11
06
47
95

Wame: T_Edge of 0illlé
Description: Edgs of Dil
Surface: 12345 existing ground
Type: Breakline
Style, T_Edge of il
Length: 287685

T
1558288

1558277

1558266

1558255,

1558243

1558230,

1558218

1558206,

1558193

1558180,

1558167

1558157 .

1558142

1558130,

1558122

1558112,

1558104

1558091,

1558079

1558067 .

15
58
a5
73
20
43
44
08
o4
20
99
64
72
a9
49
63
31
77
50
a8

Distance Along Feature
0.00

Save As..
Append..
Display

Erint

S

Help

See the InRoads Online Help for additional information on other options.

7. If changes are made to a feature, be certain to choose Apply.

8. Close the dialog when done reviewing the features.

Feature Selection Filters

Feature Selection Filters provide a method of segregating features for use in other commands.
For example, if you are working with the breaklines that form a ditch, you can use a selection
filter containing just those breaklines, then turn on the Feature Filter Lock. Future commands
that use features will show only those specified by the filter as being available.
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Feature Filters are stored in CDOT-Preferences.ini. The CDOT configuration contains

predefined filters.
HFealme Selection Filter =] @ [
Filter Name: |3><S_Exludedfr0m Triangulation v| oK
Start With: Al @ Maone Cancel
Build Selection —
Attribute: |Name - | SEE
Value: \M
tode: @) Include Exclude w
Add Bule Feplace Rule Help

Fules:

Exclude All Features towve Up
Include Do Not Triangulate = False —
Include Attach Tag in 3-D/Flan = False

[

kowe Down

Delete Rule

Clear All

Current Results:

ext?

1

T_Billboard Owver 10ft
T_Billboard Owver 10f280
T_Billboard Under 10ft
T_Billboard Under 10ft Light
T_Billboard Under 10ft Lights
T Bin'Walls

1| »

Locks affecting Features

Filter Name — Lists the name of the Feature Filter that is currently active. It has no affect if the
Feature Filter lock is off. If the Feature Filter lock is on, it will limit dialog boxes to showing
only the features that are within the filter. Feature Filters are stored in the XIN file and are
accessed by using the drop-down arrow next to the name.

Locks @

I <Unnamed> - I. FE|IENY |25

Feature Filter lock — If on, activates the current filter. If off, has no affect and all surface
features are shown in boxes that list features. Shown here in the off position.

Locks @
<Unnamed> ' BNV |2

Feature Highlight lock — If on, when you choose a feature from a dialog box, the feature will
graphically highlight whether it is displayed in the design file or not. Shown here in the off
position. This lock should typically be kept off; if on, the opening of dialogs that list features is
much slower as all the features will highlight initially.

Locks

<Unnamed> ¢ 'E BNV |2
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Component Properties

The Component Properties dialog allows you to review each of the components contained in
the selected surface. You can also make changes to the Name, Description and Style as

necessary.

Important!

The Style associated with a component determines how the component’s
volume is categorized in End Area Volumes. Components with like Styles are
automatically totaled in the reports.

1. Select Surface > Feature > Component Properties.

E‘\ Component Properties
Surface: SH8E finished -
Component:

MName Style Description &
ABC D_ABC Class b Aggregate Base Cours...
HbAA_Liftl O_HbkAA_Pumt Hot Mix Asphalt Pavern..
HbAs_Lift2 O_HbkAA_Pumt Hot Mix Asphalt Favem.. | =
HbA&_Lift3 O_HbkAA_Pumt Hot Mix Asphalt Pavern..
LT_Cut_4/1 D_Top-of-Cut
LT_Cut_£/1 D_Top-of-Cut
LT_Fill_4/1 D_Toe-of-Fill
LT_Fill_BA D_Toe-of-Fill
LT_Z-Slope_12_6_to_1 D_SHOULDER-Em...

BT_ABC Lane D_ABC Class B Aggregate Base Cours...
OT ™ 21 M T emmemdai ™ot T

< 1 3
Style Selected:  |p ABC Class 6 -

MName: ABC
Description: Aggregate Base Course Layer

#

re] = ]
Apply
Close
List...

Edit Style...

1]

Help

2. Select the Surface from the drop-down.

3. The Component list shows all the components in the selected surface along with their
styles and descriptions.

Important!

Components that appear red indicate their Style cannot be found in the
currently loaded XIN file. Check to see if the correct Style is associated with
the component. If so, check to see that the correct XIN is loaded.

4. The Name and Description of the highlighted feature may be edited and a new Style

assigned.

Note: Options other than Name can be edited for multiple features at one time. Select the
features from the list using <Ctrl> or <Shift> keys or by using the Right-click menu to
Select All.

5. Select List to generate a report of the Start and Stop stations of the highlighted component
along with a list of the features making up the component.

6. Choose Apply if there are changes made to a component.

7. Choose Close
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Interrogate Surface

Interrogate Surface is used to report information about surface components at a given
coordinate. The command generates a report listing each component encountered at the specific
location, including the elevation. If the component is encountered twice (for example the top
and bottom of a lift), it is listed twice in the report, with an elevation for each occurrence. This
command is only valid for design surfaces containing components.

1. Select Surface > Utilities > Interrogate Surface.

E‘\Interrogate Surface EI [=] @
Surace: | 12345_SHB6 finished ~

Components: Close
Surface = 12345_5HAE finished -

| oo |
e ]

Help

MNarthing = 1555932.37
Easting = 3280555.00
Elewvation = 6602.45

Component name = RT_ABC_Lane
Style =D_ABC_Class b

Elewvation = 6601.29

Elewvation = 6601.79

m

Component name = RT_HMA_Lane_Lift3
Style = D_HMA_Pwmt
Elewvation = 6601.79

Component name = RT_HMA_Lane_Lift2
Style = D_HMA_Pwmt
Elewvation = 6602.04

Component name = RT_HMA_Lane_Lift3
Style = D_HMA_Pwmt -

2. Select the Surface you want to inquire on from the drop-down list.

3. Choose Apply.

4. <D> at the location (or key in a coordinate) where you want to inquire.

5. The information on each component encountered at the location is listed in the dialog.

6. Continue Data Pointing and the report information will update with the new location
information.

7. Choose Close.

Note: The horizontal alignment used in creating the surface must be loaded as well as the
surface.
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Tracking

The Tools > Tracking > Tracking command allows you to move your cursor and get a
readout of the coordinate location and the interpolated elevation, as long as you are in a
triangulated area. By toggling on the information you want, then choosing Activate, you can
also Data point at any location and have the information written into the design file.

B Tracking )
Maorthing: M=1556077.11
Easting: E=3z80121.00 o ]

e Settings...
Elewation: Elew=6609.29 ——
Close
Slope: Slp=25.12%
. Help
Aspect: A2l

Note that the station and offset are also available for tracking when a geometry project is
loaded and has an active alignment.

B Tracking )
Maorthing: M=1556025.65
Easting: E=3280130.65 o ]

e Settings...
Elewation: Elew=6615.25 ——
Close

Slope: Slp=3.20%

. Help
Aspect: ABB
Station: Sta=230+32.16
Offget: Off=17.49'
Dual Dimension:  (5.33)
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Section Summary:

e The Surface Properties dialog gives an overall picture of the surface in question including
data coordinate ranges. Here, you can often spot elevations that are out of the ordinary
range.

e Feature Properties allows the analysis of surface data on an individual feature level,
including elevations of the vertices of features.

e Feature Selection Filters allow you to create a subset or group of features to view or
review.

e Component Properties show the individual components that make up a surface.
e DTM issues, such as bad elevations can often be spotted using Review commands.

e If you want surface coordinate or slope information, use the Tracking tool. You can also
write this information into the DGN file. If you have a geometry project loaded, this
command will also provide station / offset data.
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Viewing a Surface

After reviewing surface data, you may also want to visually inspect the surface data. InRoads offers several
surface view commands that can be used to spot surface problems and to become familiar with the surface.

Section Objectives:

e To learn how the View Surface commands work in InRoads.
e To learn how to use the Locks that affect DTM displays.
e To be able to apply the appropriate preference to meet CDOT standards.

Locks affecting Surface Displays

Two locks affect surface displays.

Locks @
<Unnamed> - B \. L AE Bl

Style lock — If Style lock is on, the dialog box for the view command is not displayed. Instead,
the display will be executed using the active surface and the preference assigned to the surface
in the Surface > Surface Properties dialog.

Important!  If you choose one of the View Surface commands and the dialog box does not
appear, most likely the Style lock is on.

Locks @
<Unnamed> - B ’5 B |

Pen / Pencil and Delete Ink — If the Pencil mode N is selected (as shown here), the graphics
are updated whenever the same display command is selected again. For example, if you display
the contours, then change to a different preference and display again, the old contours are
deleted and the new contours are displayed.

If Pen mode ﬁ is selected there are two options. If Delete Ink ﬂ is off, the graphics are not
updated when the same display command is selected again. Instead, another copy is placed in
the design file. If Delete Ink is on, the graphics are treated like Pencil mode and the old one
removed before the new ones are placed.
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Viewing the DTM Perimeter

The perimeter of a DTM is an outline of the current triangles, and therefore can only be
displayed after a surface is triangulated. It should not be confused with an exterior boundary,
which actually limits the triangulation. However, if there is an exterior boundary on the surface,
the perimeter will be in the same location.

1. Choose Surface > View Surface > Perimeter.

E‘\ View Perimeter @

Surface: |§12345 axisting ground i - | W
Close
Preferences...
Symbology: \ﬁ/

Ohject MName
Ferimeter Bl

2. Select Preferences and choose the appropriate CDOT preference.
3. Choose Load, then Close the Preference dialog.

4. Select the Surface from the drop-down list.

5. Select Apply and the perimeter is drawn in the MicroStation file.

6. Select Close.
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Viewing Triangles

It is sometimes useful to display triangles when evaluating a surface. You can check to see if a
feature is triangulating, if the triangles are being formed correctly or if there are erroneous or
extraneous triangles in your model.

1. Choose Surface > View Surface > Triangles.

E‘\ View Triangles @
Surface: 12345 existing ground  » | Apply
Ignore Close
Colored tModel Preferences...
Symbology: \ﬁ/

Ohject MName
Triangles Bl

2. Select Preferences and choose the appropriate CDOT preference.

E‘\ View Triangles @
Surface: 12345 existing ground  » | Apply
Ignore Close
Colored tModel Preferences...
Symbology: \ﬁ/

Ohject MName
Triangles Bl

3. Choose Load, then Close the Preference dialog.

Note: Ifyou are just displaying triangles for review, you may skip the preference step and use
the default CDOT preference.

4. Select the Surface from the drop-down list.

5. The Colored Model toggle will display the triangles, and if two adjacent features share the
same Style, the triangles formed in between the features are ‘color-coded’ according to the
plan symbology of the Style.
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6. Select Apply and the triangles are drawn in the MicroStation file.

7. Select Close.

Note: The triangle display is a MicroStation graphic group. If you need to delete the
triangles, they will delete as one if the Graphic Group lock is on.

Viewing Contours

The contours for a model may be displayed using the Surface > View Surface > Contours
command. There are several preferences available in this command, depending upon the type
of surface and contours you want to display.

1. Choose Surface > View Surface > Triangles.

B view Contours

bain | Advanced | Labels

=8 ol X

Surface: 12345 existing ground Help
Ignare

Interval 1.00

Minars per Major: 4 B

Syrnbology:
Ohject Marne
Major Contaurs DOTh_Ex_Contour_... Bl
Minor Contours DTh_Ex_Contour_... BY1
Major Labels DOTh_Ex_Contour_... Bl
Minor Labels DTh_Ex_Contour_... BY1
Major Depressi... DOTh_Ex_Contour_... Bl
Minor Depressi.. DTh_Ex_Contour_... BY1

Apphy | [ Preferences.. l | Close
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2. Select Preferences and choose the appropriate CDOT preference. The preferences are
named according to proposed or existing and the interval. All display major and minor
contours and the elevation labels. In addition, the Proposed preference displays major and
minor depression contours. The preferences also set the level for displaying the contours,
which in turn sets the ByLevel symbology.

B preferences

Marne:

cooT -
Default Load
Existing

Existing 1' Mjr- 0.2 Minar
Existing 10' Mjr- 2' Minar

EnstmiTUD'Mr—ZD'Mlnor Save Ag..

Froposed

Froposed 1' Mjr- 0.2' Minar
Fronnzed 10 kdir - 2 hdinnr
< I » Help

Close

Save

Delete

1

Active Preference: Existing 5' Mjr-1" Minor

3. Choose Load, then Close the Preference dialog.
4. If you do not want labels, you may toggle them off.
5. Select the Surface from the drop-down list.

6. Select Apply and the contours are drawn in the MicroStation file.

s s
/ 7 ~
{ : e
,.‘ -
f { e
! & o
/ & S
A Loy Lo
Fotas A - -
— — -
,OQG I// (/ .f//
( *\ {
N
T \\""‘--. \""‘--...._ \"\.___
'\—.__H "'h.__‘h‘ "'\-u_‘_‘h‘ —
__"_,-"f ’_:*____-\ H‘"\-_ﬁ
- - _,_.-—"""—-’
T < =]
b4 i\ \@
> & 5
4 [53) fta)
3 2, X
- 1
{ \I I
\ 1

7. Select Close.
For information on additional options, see the InRoads Online Help.

Note: The contour display is a MicroStation graphic group. If you need to delete the
contours, they will delete as one if the Graphic Group lock is on.
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Viewing Features

The features for a model may be displayed using the Surface > View Surface > Features
command. There are several preferences available in this command, depending upon the type
of surface and contours you want to display.

1. Choose Surface > View Surface > Features.

B view Features

Ignore

Surface: W

(nea]

Apply

Close
Filter...

T_Billboard Crver 10t
T_Billboard Owver 10280
T_Billboard Under 10t
T_Billboard Under 10ft Light
T_Billboard Under 10ft Lights
T_BinWalls
T_BinWalls054
T_BinWalls855

T_Bridge

T_Bridge Abutment
T_Bridge Abutrment? 45

4

Style Descrigtion =
T_Billboard O... Billboard 104t ¢ =
T_Billboard 0. Billboard 10ft ¢
T_Billboard U... Billboard 10t ¢
T_Billboard L. Billboard 10ft ¢
T_Billboard U... Billboard 10t ¢
T_BinWalls Binwalls
T_Bin'alls Bin‘Walls
T_BinWalls Binwalls
T_Bridge Bridge
T_Bridge Abut. Bridge Abutme
T_Bridge Abut. Bridge Abutme +

2

Edit Stle..
Help
Features:
Mame ﬂ

2. Select the Surface from the drop-down.

3. The Feature list shows all the features in the selected surface along with their styles and

descriptions.

Note: The dialog honors the active feature filter if the Feature Filter lock is on.

Important!  Features that appear red indicate their Style cannot be found in the currently
loaded XIN file. Check to see if the correct Style is associated with the feature.
If so, check to see that the correct XIN is loaded.

4. Highlight the feature or features you want to display. You can right-click and choose Select
All, None or Invert the selection.

Colorado Department of Transportation
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5. Select Apply and the features are drawn in the MicroStation file, using the associated
Style to determine the Named Symbology to use.

B AVARRRNAL) R30I R

—7 Nikle

6. Select Close.

Note: The feature display is not a MicroStation graphic group. If you need to delete the
features, they must be deleted individually, as a selection set, with a fence or using
Update 3D/Plan Surface Display as described below.

Viewing Components

Components are 3D shapes created by Roadway Designer as defined in Templates. They
typically only reside in proposed models. Since they are critical to accurate volume calculations
when shown on cross sections, it is often necessary to view them in the design file for
evaluation purposes.

1. Choose Surface > View Surface > Components.

H View Surface Components @I
Surtace: |5Hg6 finished -
Component:

y

MName Style Description |
ABC D_ABC Class 6 Aggregate Base Cours...
HbAA_Liftl O_HbAA_Pwmt Hot Mix Asphalt Pawvern..
HbAA_Lift2 O_HbAA_Pwmt Hot Mix Asphalt Pawvern.. =
HbAA_Lift3 O_HbAA_Pwmt Hot Mix Asphalt Pawvern..
LT_Cut_4/1 D_Top-of-Cut g
LT_Cut_£/1 D_Top-of-Cut
LT_Fill_4/1 D_Toe-ofFill
LT_Fill_&/1 D_Toe-ofFill
LT_Z-Slope_12_6_to_1 D_SHOULDER-Em...
BT_ABC Lane D_ABC Class B Aggregate Base Cours... i
OT ™ 21 M T emmemdai ™ot

< | 11 | »

2. Select the Surface from the drop-down.
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3. The Component list shows all the features in the selected surface along with their styles
and descriptions.

Important!  Components that appear red indicate their Style cannot be found in the
currently loaded XIN file. Check to see if the correct Style is associated with
the component. If so, check to see that the correct XIN is loaded. If not, you
can change the Style associated with a component using Surface > Feature
> Component Properties.

4. Highlight the component or components you want to display. You can right-click and
choose Select All, None or Invert the selection.

5. Select Apply and the components are drawn in the MicroStation file, using the associated
Style to determine the Named Symbology to use.

6. Select Close.
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Update 3-D/Plan Surface Displays

The Update 3D/Plan Surface Display command is very useful for displaying surface
information in the MicroStation file. Rather than choosing individual surface display
commands, you can use this one command to display the perimeter, triangles, contours,
features, etc. What makes it even more useful is the option to turn these same displays off.

Note: While this command describes its actions as Display On and Display Off, it is actually
doing the same thing as the other display commands when set to Display On and
deleting with MicroStation when set to Display Off. It is not just turning levels on and

off.

The one down-side to using this command is the inability to choose a preference to control the
display. If Style lock is off, the displays requiring a preference automatically use the Preferred
Preference as defined by the XIN file - in this case, the preference named CDOT. If Style lock
is on, they use the preference assigned to the surface in Surface Properties.

1. Choose Surface > Update 3D/Plan Surface Display.

E‘\ Update 3-D/Plan Surface Display
Mode: @) Display On Display Off
Ignare

Surfaces:

MName Description

Default

12345 existing ground Existing Ground fro...

SHEE finished Created from roacdw...

o | FPerimeter Surface Elevations Color-Coded Aspects

| Triangles Slope Vectors Color-Caded Elevations

o | Contours Frofiled Model Color-Coded Slopes

o |Features: Gridded Model

MName Style Description &
T_Billboard Owver 10ft T_Billboard O... Billboard 10ft ar | =
T_Billboard Owver 10f280 T_Billboard ... Billboard 10ft ar .
T_Billboard Under 10ft T_Billboard U... Billboard 10ft or L
T_Billboard Under 10ft Light T_Billboard U... Billboard 10ft or L
T_Billboard Under 10ft Lights T_Billboard U... Billboard 10ft or L
T_BinWalls T_BinWalls Bin‘alls
T_BinWalls854 T_BinWalls Bin‘alls -

Il 11 3

E=R ol

Edit Style...

Help

L+

N

Select the Mode to either Display On or Display Off.

3. Ifusing a fence, select the appropriate Fence Mode.

4. Select the Surface from the list of loaded surfaces.

5. Select the Item or Items to turn on or off in the design file.

6. If Features is chosen, the Feature list shows all the features in the selected surface along
with their styles and descriptions.
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Note: The dialog honors the active feature filter if the Feature Filter lock is on.

Important!  Features that appear red indicate their Style cannot be found in the currently
loaded XIN file. Check to see if the correct Style is associated with the feature.
If so, check to see that the correct XIN is loaded.

7. Highlight the feature or features you want to display. You can right-click and choose Select
All, None or Invert the selection.

8. Select Apply and the items chosen are either drawn in the file or deleted depending upon
the Mode.

9. Select Close.

Note: The feature display is not a MicroStation graphic group. If you need to delete the
features, this is a very handy method, since you do not have to create a selection set or
make certain they are inside a fence to delete the entire set of features at once.

Section Summary:

e The view surface commands provide a visual look at the DTM.

e Several preferences are available to ensure the displays meet CDOT standards.

e The Update 3D/Plan Surface Display dialog is a quick interface to most of the surface
display commands.
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Chapter Summary:

e DTMs should be reviewed and checked for accuracy when presented for the first time, or
when created.

e Existing ground DTMs are created by Survey and can be reviewed and/or viewed as a
check and familiarization process.

e Review commands provide a means of checking elevations, features, styles, etc. without
displaying the DTM in the MicroStation file.

e View commands display the DTM for a visual check.
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Chapter 4 - Surface Fundamentals (Under
Development)

A digital terrain model (DTM) is a mathematical representation of topography that includes points and
triangles and is often referred to as a surface. The triangles allow the DTM to provide elevation information at
any location by interpolating the elevations of the three points making up the triangle in question.

Using Delauney’s criteria, InRoads calculates the smallest triangles possible for a given set of point data.
Delauney’s criteria states that any triangle formed may be circumscribed and no other point will fall within the
circle. Linear features must sometimes violate Delauney’s criteria in order to hold a constant slope between
points. In other words, linear features will not allow triangles to cross them.

You may load as many DTMs as you need into memory when using InRoads. It is typical to have several
DTMs loaded, since you will have an original and several design surfaces (such as multiple finished grades or
alternative surfaces). At any given time, only one surface is active, meaning it will be the default when using
any command requiring a surface.

When a digital terrain model is saved to the hard drive, it takes on an extension of DTM.

Chapter Objectives:
e To learn what a DTM is and how it is used in the CDOT design process.

e To learn the capabilities of an intelligent DTM and what it means for a DTM’s use in
design.

e To learn how to manipulate DTMs after they have been created.
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Introduction to DTMs

Before working with either existing or design surfaces, a basic understanding is needed of what is contained in
a surface. This section introduces you to the different DTM point types and the purpose of these points. It also
explains the concept of intelligent features in a surface and the proper use of features styles and named
symbologies associated with these features.

Section Objectives:

e To become familiar with the point types used in a DTM and how they affect triangulation.

e To learn the make-up of an intelligent DTM including how Features, Styles and Named
Symbologies work together.

e To learn the basics of how a DTM is created.

DTM Point Types

Everything that is used in a DTM is a feature, and each feature is assigned a point type. The
point type determines how the feature reacts during triangulation. Random points triangulate to
the closest point around them, while the other, linear, features will not allow triangles to cross
meaning they hold a constant slope between their points.

The following point types can be used in an InRoads” DTM.
Random
e Normal topo shots

e Often used for spot shots, local highs and lows

Breakline

e Used to represent linear features such as ditches, ridges, and edges of pavement, and named
accordingly

e No triangles cross breaklines — they take precedence over random points

e Must have at least two points to form a breakline (lines, linestrings, curvestrings and
complex chains are acceptable for import)

e (Can be densified or thinned

Contour Points

e Use when data comes from contours, e.g., digitized from aerial maps

e Work much like breaklines with a constant elevation

e Converts lines, linestrings, curvestrings and complex chains into DTM points
e Can be densified or thinned

e Inferred breaklines

e  Only used with contour points

e (Generated by the software

e Eliminate flat spots by forcing a slope on every triangle

e Add overhead to your surface
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Interior

e Used to model holes in your surface where there is unknown survey data or areas you do
not want considered in the DTM

e Requires at least three points to model a closed shape

e No triangles are formed inside an interior boundary

e You can have more than one interior boundary per surface, but they can not overlap
Exterior

e Define limits of triangulation

e Requires at least three points to model a closed shape

e There is only one exterior boundary per surface
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Surface Triangulation

In order for a surface to be used for contouring, modeling, etc., it must be triangulated. The
original ground surface received from Survey will already be triangulated, however, if any
changes or edits are made to a surface it will have to be triangulated again before the changes
show up in displays of the surface either in Plan, Profile or Cross Section.

To triangulate a surface:

1. Select Surface > Triangulate Surface

E‘\ Triangulate Surface

Surface: |§12345 axisting ground

L~

Description:
Maximurm Length: — p.op
Extended Data Checks

Features
Load Tagged Graphics

Existing Ground from multiple

#

Lock Triangulation

Results
Mumber of Points:

Delete Surface Cantents Number of Triangles:

Eilter Tolerance: Elapsed Time (Seconds):

More...

n.0a

Note: A surface may also be triangulated by right-clicking it in the InRoads Explorer menu
and selecting Triangulate from the list of available commands.

2. Choose the Surface from the drop-down list

The Maximum Length prevents the formation of any triangles with a leg longer than what is
specified. This is useful for eliminating long, slender extraneous triangles that often appear
around the edges of a surface, but care must be taken that the value entered is not small enough
to prevent the formation of ‘good’ triangles in the middle of the surface. If the value is set to
0.00, it is ignored and all triangles are formed.

Extended Data Checks evaluate the surface for crossing or overlapping features. Leave this
toggle off for faster processing unless you receive an error when triangulating.

The Features category is used when you are loading graphics to create the surface at the same
time you're triangulating. For details on these options, see the InRoads Online Help.

3. Apply and the surface is triangulated.

4. Results show you the numbers of points and triangles formed, as well as the elapsed time.
For more information, <D> the More button to access the Surface Properties dialog box.
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Intelligent DTMs

InRoads’ digital terrain models are intelligent models. By using Feature Names, Feature
Styles and Named Symbologies as described below, the models will know what types of
features can be displayed in which views as well as the symbology to use for displays.

Feature Name
Unigue identifier for each
featureina DTM.
Surface > Ftr > Ftr Prop.

Feature Style
Tells the feature what it can
display and where.
Tools > Feature Style Mgr

Named Symbology
Gives the feature its level and
other graphical attributes.
Tools = Symbology Mgr

/

Surfage:

dge of Ol Parking Lot77
g of il Pax

‘Bt Feature Properties

12345 uising growed

076

T_Edge ol Grawel Road

Swcardary.

Eda of Densewany (Gra.. Ediga ol
T_Edga of Deneway (Gra.. Edga of

=] @ |
[ Aamy

Filser
ListPgims.. |
MewStde. |

Help

e Manoger
Show i wih Propsarbes Gaometry Tabling Eaa
From S
Finchucss Surbocs i Takiing L e
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Include Geamatry Fent Diplay Cross Sechion |
Inclucia Geomatry Ling Dispiny Frofie e '
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Inclucs Gromoty Spiral R — + Show Symiiningies wih Properies Close |
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Inclue Survey L Dl .
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Feature Names

Everything in a DTM is a feature and every feature must have a unique name. Often, when
creating new features, you will be asked to supply a Seed Name. This seed name is used as the
base for a unique feature name. For example, if you use creek as the Seed Name, and you load
more than one (with a level or selection set, for example) the second will be named creekl,
third creek?, etc.
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A feature can be either triangulating, such as breaklines representing ditches, centerlines, etc.
or it can be non-triangulating, such as utilities that are below or above the ground surface.
These types of non-triangulating features can be shown on cross section, profiles and in plan
view without affecting the triangulated network.

Feature names are stored within the DTM.
Feature Styles

Feature Styles are assigned to features in the DTM. They control where and what the features
is “allowed” to display, as well as assigning a named symbology. For example, when you
assign a feature style to a feature, you are determining if it can be displayed in plan using lines,
points and/or annotation; if it can be displayed in sections using points and/or annotation, etc.

Feature Styles are stored in CDOT-Preferences.ini.
Named Symbology

Named Symbologies are just what they sound like — setups, such as color, weight, line style,
font that can be saved by name. They even go one step farther allowing these setups to share a
name while establishing different symbologies for plan, cross sections and profiles. This way,
one entity that uses a named symbology can still display using different setups in plan vs. cross
section vs. profile. Just about anywhere you assign symbology, you can use a named
symbology instead. CDOT named symbologies are setup to use ByLevel symbology.

Named Symbologies are stored in CDOT-Preferences.ini.

Creating a DTM

In the CDOT Process, the existing ground DTM is provided by Survey and proposed DTMs are
created by InRoads tools such as Roadway Designer. However, there may be times when you
may have to create or supplement one of these DTMSs. If so, the data used to create the DTM
may be in one of several formats. The most common formats are described below.

ASCII (text) Files

ASCII data can be loaded from several different formats. Using File > Text Import Wizard,
you can specify the format for your data. This wizard takes you through the import process step
by step. Some commonly used formats include:

L4 X,Y,Z
e northing, easting, elevation

e station, offset, elevation (baseline alignment required)

Note: These formats can have additional columns for ‘pen-up, pen-down’ to define separate
linear elements in one file, for feature names, features styles, etc.

See the InRoads Online Help for additional information.
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Surface from graphics

Graphical data is sometimes used to generate existing or proposed surfaces using
File > Import > Surface > From Graphics. When using graphics, some key points are

listed below.

Elevations may be taken from the element or from surface (if the surface has been
Elevations may be taken from text if you’re loading random points that are graphically
Linear features that contain curves can be densified using the chord height tolerance (set

Linear elements can be densified by setting a maximum segment length or a point density

[ ]
triangulated already).
[ ]
displayed in the correct location, with text listing the elevations.
([ ]
under Tools > Options > Tolerances).
[ ]
interval.
[ ]

Points on linear elements can be thinned upon input using the Thin (and Tolerance) option.

B I port Surface

Fram Graphics |DEM | From Geometry

E=R ol

|Use Element Elevations

Surface: 12345 existing ground -
Load Fram: |Sing|e Element ~ |

ALG_EXISTING_Hor-Alignn
Elewvations:

T |

Intercept Surface: Diefault

Drape Werices Only
Thin Surface
Talerance: 500

Features

Use Tagged Graphics Information

Filtgr...
Besults...
Freferences..
Help

Edge of Driveway (Asphalt] ~ ﬂ

|T_Edge aof Drivewsy (Asphi |

T |

Seed Mame:

Feature Style:

Faint Type: |Elreakline
Maximurn Segment Length: 0.00
Foint Density Intersal: 0.00

Duplicate Names:
Append Feplace @ Rename

Exclude fram Triangulation

Close

See the InRoads Online Help for additional information.

In the Surface Editing Tools chapter of this document, you will find additional information on

creating features using a variety of tools.
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Section Summary:

Random points are for local high/low topo shots.
Linear features in a DTM ensure a constant slope between the feature points.

Exterior and Interior features limit the location of triangles (an exterior forms a boundary
and an interior forms a hole).

Each feature in a DTM has a unique name.
Features are named to make them intelligent.

Styles control where a feature can display and assign it a named symbology for it’s
graphical attributes.

Feature Styles and Named Symbologies are stored in CDOT-Preferences.ini.

You can supplement a DTM with data from text files (ASCII) or from MicroStation
graphics.
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DTM Utilities

There are several DTM utilities that allow you to manipulate the DTM after it has been created, both internally
in InRoads memory and externally on the hard drive.

Section Objectives:

e To learn how to manipulate a DTM as a whole.

Active Surface

When you access commands in InRoads that require a surface, they always default to the Active
surface. In most cases, you can simply use a drop-down in the command's dialog box to change
to a different surface. However, in some circumstances you are not given that opportunity. Two
examples include:

e when Style lock is on and you use a View Surface command, and

e when you use Apply Template with a template whose end condition seeks the Active
Surface.

In these cases, you must first set the Active surface.

1. Select Surface > Active Surface.

E‘\Acﬁve Surface o] @ [

MName Description Apply
Default ————
12345 existing ground Existing Ground frarm m... \Cloi/

SHEE finished Created from roadway .. Help

2. From the list of loaded surfaces, highlight the one you want.
3. Choose Apply.
4. Choose Close.

An alternate method is to right-click on the surface in the workspace or explorer portion of the
menu and select Set Active.

Note: The active surface is shown in the menu with a red box around the surface icon.
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Copy Surface

InRoads’ surfaces have a name that is used in all the dialog boxes (the internal name) and a
name that is used on the hard drive (the external name). Although it is recommended, these two
names are not required to match. However, you cannot have two surfaces loaded that are seen
as being the same. Therefore, if you copy a surface on the hard drive, InRoads does not realize
that it is a separate surface. If you load the original and the copy, it will assume you’re loading
the same surface twice and will ask if you want to overwrite the first one loaded. Instead of
making the copy in this manner, use the Copy Surface command inside InRoads.

1. Select Surface > Copy Surface.

E‘\(Zopy Surface E=REeRCx
From Apply
MName: Copy of SHEE finished - | ——————

Close

Description:  Created from roadway designer \—/

Freference:  Proposed Help

Tao
MName: Copy of SHBE finished

Description:  Copy for testing

Preference:  [Broposed = |

2. Select the Surface you want to copy with the drop-down list in the From category.

3. Inthe To category, specify a Name, Description and Preference for the copy. (This is the
internal name.)

4. Choose Apply.
5. Choose Close.

The new surface should now be saved to the hard drive. See the section on Saving Surfaces for
additional details.
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Delete Surface

The Delete Surface command removes a surface from memory, but does not affect the surface
on the hard drive. If you are using the Create Surface option within Roadway Designer, you do
not have to delete the surface. Instead toggle on Empty Surface and it will remove the data

from the surface before creating the new model. The Delete Surface command should be used
when you are through with a surface but are not ready to exit InRoads, or if you want to re-use
the name of a surface, but do not need its current contents.

L.

4,
5.

Select Surface > Delete Surface.

Copy of SHEE finished

Copy for testing

[ | Delete Surtace Contents Only

B Delete Surface o] @ [
MName Description Apply
Default ————
12345 existing ground Existing Ground frarm ... \M
SHEE finished Created from roadway ..

Help

Select the Surface you want to remove from memory from the list of loaded surfaces.

Toggle on Delete Surface Contents Only if you want to keep the name and other surface
attributes but not the features.

Choose Apply.

Choose Close.

An alternate method is to right-click on the surface in the workspace or explorer portion of the
menu and select Close to completely remove the surface from memory, or Empty to remove
only the contents.

<nnamed>

E‘\ Bentley InRoads XM Edition

File Suface Geometry Drainage Ewaluation Modeler Drafing Tools Help

MACEAL R AL Sl =

=23 Surfaces

528 Default

+% 12345 existing ground

e

2 Surfaces | &= Ge

Ready

Save

Save As...
Set Active
Triangulate
Copy...
Close

Empty

Properties...

=R Eol ")

Data Type
Iv-Breakline Features
¥ Contour Features

recl Breaklines
1or Features
tlom Features
e Points

gles

B

Active
12277

Features
59

o O O = O
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Rename Surface

The Rename Surface command is used to change the internal name of a surface. It also allows
you to change the Description and Preference associated with a surface.

1.

5.
6.

Select Surface > Rename Surface.

B Rename Surface o] @ [
From Apply
Name: SH8 finished B p—

- . Close
Description:  Created from roadway designer
Preference:  Default Help
To
Name: 12345_SHEE finished

Description:  Created from roadway designer

Preference:  [Broposed = |

Select the Surface you want to rename from the drop-down list in the From category.
Key in the new name in the To category.

Change the Description and/or Preference as desired.

Choose Apply.

Choose Close.

The surface should be saved to the hard drive after making the change.

Important! Do not use the rename command to make a copy of a surface. For example, do

not rename a surface and then try to load the original surface again. InRoads
still sees the surfaces as the same and will not allow both to be loaded. Instead,
use Surface > Copy Surface.
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Save Surface

Surfaces can be saved using several methods including:
e Choose File > Save > Surface
The active surface is saved.

e Right-click on the Surface in the Explorer menu and chose Save

%3 Bentley InRoads 2004 Edition (==
Fle Suface Geometry Evaluation Modeler Drafting Tools Help
Data Type Active Features | Deleted
- 28 surfaces || |T7Breakine Fea... 451 11 0
+- 2 Default [ %Contour Feat... 1] 1] 1]
+- 28 D_SH 86 Subbase-Top a7 1 0
+- 28 D_SH 86 Subgrade-Top | =|| |J% Inferred Brea... 0 0 0
+ [Z] Interior Feat... 0 0 0
* d = ** pandom Feat. .. 0 0 0
+-#9 D_5H 86 5R % ange Points 4 12 0
2@ {774ngmye Save As. )
ra T riangles 640 1] 100
L Set Active
M Triangulate I >
Toggles the Delete Ink Loc Delete

Empty

Properties...

The surface you highlighted is saved.

If the surface has never been saved, either of the above methods will bring up the Save > As
box as shown below.

£ Save As
Save in: | 3 InRoads -+ ®@ e B
File name: |D_SH 86 Finished Grade dtm
Save as type: |Surfac:es (".dtm}) j Cancel
Help
Active: |D_sH 86 Finished Grade ~|  options...

1. Choose File > Save As
2. Set the Files of Type to *.dtm
3. Choose the Active surface you want to save

4. The File name field should populate with the active surface name. If you want the hard
drive name to be different, key in the File name

5. <D> Apply.
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Note: Surfaces have both an internal name that appears in the dialog boxes in InRoads and a

name on the hard drive that has a .dtm extension. It is recommended that these names
be the same, and care should be taken to make certain you have chosen the correct
surface name to match the file name you specify. Otherwise, you could accidentally
save over a file on the hard drive with the wrong surface.

The surface may also be saved as part of the project or RWK file.
Section Summary:

The active surface is the default one used in many commands, but can typically be changed
with a Surface drop-down option in the command.

If Style lock is on, the active surface is more critical for View commands, since the
command only works on the active surface.

Surfaces can be renamed, but InRoads still sees the surface as the same one.

Surfaces can be copied, in which case InRoads sees them as different surfaces.
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Chapter Summary:
e Intelligent DTMSs are critical to the CDOT design process.

e Existing DTMs are created by survey and provide the basis for modeling proposed
surfaces.

e Existing and proposed DTMs are used to compute volumes.
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Chapter 7 - Defining Horizontal Alignments
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In InRoads, your project’s vertical alignment is created after establishing the centerline “path”
or horizontal alignment. This vertical geometry is stored in the InRoads geometry project (the
ALG file).

In the geometry project hierarchy, the vertical alignment is a “child” to the horizontal
alignment. Therefore, you must first create the project’s horizontal alignment before creating a
vertical alignment “child” underneath the horizontal “parent”.

Geometry
Project
Horizontal Horizontal Horizontal Cogo
Alignment Alignment Alignment Buffer
Vertical Vertical Vertical Vertical
Alignment Alignment Alignment Alignment

InRoads provides tools to help you design the vertical geometry within AAHSTO or CDOT
project guidelines. You can also create multiple vertical alignments for each horizontal
alignment if you wish to analyze different alternative alignments for cut/fill balancing or other
design criteria (vertical curve designs, vertical grades, stopping sight distances, etc.)

This chapter explains how and when to use the Vertical Curve Set tools to create your vertical
geometry, as well as other tools that you can use to display, modify and annotate this geometry.

Chapter Objectives:

e Explain how vertical alignments are created and their relationship to other project data in
the CDOT process.

e Investigate different options for reporting on vertical alignment geometry data and learn
when to use each option.

e Explain how to effectively maintain and manage vertical alignments with InRoads.

Creating Vertical Alignments

The process of creating a vertical alignment requires that you first create a horizontal centerline
alignment. You can then create a profile of the existing ground conditions along this horizontal
alignment. It is directly on this existing ground profile grid where you “lay out” or create your
vertical alignment.

You can use the Vertical Curve Set tools to place vertical PIs and then define your vertical
curves on the profile. You can then move/edit VPIs and curve data as necessary to meet your
project’s design criteria.
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Once you’ve established your vertical geometry using the best InRoads tools for your design
situation, you can:

e Display your vertical alignment on the profile grid
e Annotate critical geometry data and other information directly on the alignment.

e Produce geometry reports noting information like entrance and exit grades and lengths,
PVC and PVT locations, high and low point locations, vertical curve lengths, k and r
values, etc.

This information is not only critical for interim design checks, but also for final project
documentation.

Section Objectives:<

e Demonstrate how vertical alignment slots are created in the geometry project.

e Explain how the Vertical Curve Set tools are used to create a vertical alignment.

e Explain how precision keyins are used for placing vertical alignment VPIs.

e Explain how to edit alignment points (adding, inserting, moving or deleting VPIs).
e Explain how to edit vertical curve data.

e Demonstrate how to add vertical events to the alignment.

Creating Profiles

A profile of the horizontal alignment showing the existing surface ground line is required
before creating a vertical alignment. The vertical geometry is then created directly on this
profile grid.

Select Evaluation > Profile > Create Profile and then select the appropriate profile preference.

H Create Profile =] & ==
{23 Create Profile SetMName:  5Hgg
o general Direction Exaggeration
| DT[ZE @) Left ta Right Yertical 1.0000
nciude
Offsets Right to Left Horizontal: 1. pono
{1 Contrals
% .gx.eds Surfaces:
Ti
D Details Object Mame
~{10 asan [] Defauit Default BYL
@ 12345 existing groun... T_Existing Ground BYL al
| Mone |
Froperties...
| Apply | |F're[erenc:es...| | Cloze | | Help |

Make sure the correct horizontal alignment is active for profiling on the Source leaf. Multiple
surfaces may be shown on one profile by selecting them in the Surfaces window on the
General leaf. You may also show features that cross the alignment and projected features on
the profile. These may be toggled on from the Include leaf before creating the profile.
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Note: There is no option to select specific features from the Create Profile dialog box.
Therefore, it may be better to display features from the Update Profile command.

B75E

BT0E

BE50

[t )

[Tl

See the Profiles chapter for more information on creating profiles.

Creating a new Vertical Alignment Slot

In order to create a new vertical alignment, you must first have a geometry project loaded, with
a parent horizontal alignment active.

Mt Bentley InRoads XM Edition = | 5]
File Suface Geometry Draimage Ewvaluation Modeler Drafting Tools Help |
<Unnamed> M -EIAY A Al
Mame Description
—% Geometry Projects % Cogo Buffer
H- s Default fOf'fFfamp

12345DES_Geometry ESH 5
Cogo Buffer

SH 86 Centerline
S SideRoad (500501502 )

£ Surfaces S Geornetry || 4| ¢ v m L

Taggles the Feature Highlight Lock
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Once the geometry project is loaded (and correct horizontal is active), you may create a new
alignment name using the File > New > Geometry command.

e =l e
Geometry
Tupe: Vertical Alignment il |
Mame: SH 86 Alt Vet Help
Description: Alternate Yertical
Style: |W|
Curve Definition: Ipa,aboﬁc—vl
Mame Description Style
Difference ALG_E
SHaEv SH 86 Vertical ALG_F
4 T S
Cloze

For additional information on creating new geometry, see the chapter Initial Geometry

Procedures.

Using the Vertical Curve Set Commands

Use the Vertical Curve Set tools to create the initial vertical alignment. These tools consist of
five primary commands described below.

Wertical Curve Set ]

i P gl g = '

e Add Vertical Pl — used to create a VPI that begins a new alignment, or to add a VPI onto
either end of an existing alignment.

e Insert Vertical Pl — used to add a VPI to an alignment between two existing VPIs.

e Move Vertical Pl — used to change the location of an existing vertical VPI.

Delete Vertical Pl — used to remove a VPI from an existing alignment. For removing more

than one VPI, you must choose and accept each one individually. To remove all VPIs
associated with an alignment, but leave the alignment name, right-click on the alignment
name in the InRoads Explorer window and choose Empty.
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e Define Vertical Curve — used to create a curve at a VPI on an alignment, or to revise an
existing curve on an alignment. The Previous and Next buttons are used to step through the
alignment. The tangents forming the VPI where the curve is to be defined will be

highlighted graphically.

H Define Vertical Curve Set =] & ==
Deefine P By Station and Elevation - | —
. Cloze
Station: 103+00.00
Elexvation: E596.24 ¥ Undo
Entrance Grade: | .3 763 J Design Cale...
E it Grade: A.03% J Feport...
Help
Wertical Curve
Calculate By: Length of Curve -
Length:
r=[g2-gl)L ﬂ
Middle Ordinate
Paszz-through
K. =1/g2 - g1)
Acfscent Curves Unsymmeticallength_|
Update By: Length of Curve -
Distance: 0.00 J
First < Previous | Mest » | | Last | | Select |

The Vertical Pl section of this dialog box allows you to edit the edit the location of a
vertical PI. For more information see the section Editing Vertical Alignments.

The Vertical Curve section of the dialog box is where you enter your vertical curve
information. Options for defining vertical curves include:

* & & & oo o

from the PVI to the PVC.

r=(g2-g1)/L- specify the rate of change.

K=L/(g2-g1) — specify the vertical curve K value.
Unsymmetrical Length — specify the length from the PVC to the PVI and the distance

Length of Curve — specify the length of the vertical curve.

Middle Ordinate — specify the middle ordinate or external distance.
Pass-through — specify the pass-through point by station and elevation.

Note: You must Apply after defining each VPI or curve. If you make a mistake and place
a VPI in the wrong location or define a vertical curve incorrectly, you can select
Undo to return the alignment to its previous values. Only one Undo action is

available.

Dynamics

The Dynamics dialog allows you to set intervals for placement of the vertical PIs. It locks your
cursor into the desired station, elevation and/or grade intervals. This is also useful when editing
a VPI because you can lock on a station interval, for example, when moving a VPIL.

Bt A dd Vertical PT

=)= =

Dynamics : ;

/| Station: 50.00 IE

| Elevation:  10.00 III
elp

Grade: 0.00%
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The Vertical Design Calculator

The Vertical Design Calculator is used to compute or look up curve data to ensure your design
criteria are met. This tool uses the AASHTO green book design guidelines to compute your
curve data based on values you input for:

e Design speed
e Headlight sight distance or
e Curve length.

E Wertical Design Calculator =] & ==
Methad: | Compute fram Speed - | | oK |
AASHTO Standard: () 1930 @ 2001 |W|

Curve Design —
gz Lersg | Freferences... |

Speed: 50.00 [ Hep |

K Value: 57.86

Lenath: 153.03

Curve Type: Creszt Sag

Headlight Sight Distance
Stopping Fazzing

Distance: 42371
028

Deceleration: 11.20

Eve Height: 50

Object Height: 200

Table Mame:
JInRoads Group V8. SdatatimperialtWertical Design Checks. bt

When using the Vertical Design Calculator, ensure that you’re using the correct Vertical
Design Checks.txt table, which contains data from the 2001 AAHSTO manual. The table file is
located in the C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Design
Checks folder in the CDOT workspace.

| Vertical Design Checks.tst - Motepad = | 5]

File Edit Format View Help

P Table extracted from
® "a POLICY on GEOMETRIC DESIGM of HIGHwAYS and STREETS 2001", AASHTO
H

Wt

¥ DESIGN |Crest - Upper| Crest - Lower| Sag - Upper| Sag - Lower| Passing sSight Dist.

“ SPEED |stop K | stop K | stop K | stop K | mMinimum K

® (mph) f |pist value | Dist value | pist walue| Dist walue| Dist value

MW o ———— _———— ———— ————— —_————
20, .40 115. 7. 115. 7. 115. 17, 115. 17. 710, 180.
25, .38 155. 12. 155, 12. 155,  24. 155, 24, So0, 2809,
30, L35 200, 15, 200, 15, 200, 37, 200, 37, 1050, 424,
35, .34 250, 29, 250, 29, 250, 40, 225 49, 1280, 585,
40, .32 305, 44, 305, 44, 305, 64, 305, &4, 1470, s
45, .31 360, al. 360, al. 360, 7O, 360, 79, 1625. 43,
50. .30 425, 84, 425, 84, 425, 94, 425, 94, 1835, 1203,
55. .30 4G5, 114. 455, 114. 455, 115. 455, 115. 1985, 1407,
a0, .29 570, 151. 570, 151, 570, 134. 570, 136, 2135, 1628,
65, .29 645, 1593, 645, 193, 645, 157, 645, 157. 2285, 1865,
70, .28 730, 247, F30. 247, 730, 181. 730, 181. 2480, 2157,
75, .28 820, 312. 820, 312, 820, 206, 820, 208, 2580, 2377,
80, .28 olo. 384, Sla. 384, olo. 231, olo. 231. 2680, 2565,
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Keyins

There are additional keyins that can be useful when creating a vertical alignment and using the
Add, Insert or Move Pl commands. These include:

e SFE=station,elevation

Example: SE=34500,8421

Use this keyin to place a VPI at a specific station and elevation.
e DG=distance,grade

Example: DG=1500,-2.5%6 or DG=1500,-.025

Use this keyin to place a VPI at a specific horizontal distance and grade from the
previous VPI. Specify the grade as either a decimal or use the percent sign as shown in
the example.

To create a vertical alignment

1. Select File > Open to load the geometry project into InRoads memory.

2. In the InRoads Explorer, select the Geometry tab, right click on the correct horizontal
alignment and Set Active.

h Bentley InRoads XM Edition EI@

File Suface Geometry Drainage Ewaluation Modeler Drafing Tools Help
<Unnamed> h S 8NY B~ 5 8

Mame Type Description
_% Geometry Projects k= Difference  Vertical Alignment

#i= Default EsH 86V Vertical Alignment SH 86 Vertical
12345DES_Geometry

. Cogo Buffer

Off Ramp
- 4 SiceRy Mew...
I Set Active
Copy...
d o Delete
& Geometry I@' e 1 ,
View

3. Select File > Open to load the existing surface into InRoads memory.

4. Create a profile of the existing ground along the horizontal alignment. Select
Evaluation>Profile>Create Profile.
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5. On the Create Profile dialog box, select Preferences and Load the desired preference for

the profile display.

B preferences

Hame:

10x Vertical -
10 ert_Drain
1uWertical
Tuvert_Drain
2uWertical
Zévert_Drain
5 Wertical
Suéert_Drain

m

R

Default
55 Drain S

Active Preference: CDOT

Cloze
Load
Save
Save bz
Delete

Help

6. On the Create Profile dialog box General leaf, make sure the existing ground surface is

toggled on.

E Create Profile

ouICe
Include
Offsets
{27 Controls
0 Awes
{07 Grid
L Details
L AsC

(=l = s

Set Mame: SH 8g
Direction Exaggeration
@) Left to Right Verticak 10000
() Right to Left Horizontal: — 1.0000
Surfaces:

Object Mame

[t Default Bl
12345 existing groun... T_Existing Ground BYL [ al ]
‘ Mone
Apply ] [Preferences...] [ Cloze ] [ Help
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7. <D> Apply and then <D> to identify the location of the profile’s lower left corner.

£450

£808

£550

500

£450

&350

31

o
ipa-o8 IETR] Bz-08

183-08 8408 10508

TBE 08

JERR]

[T JERR] Tie-ea IRE] Tz 11308

8. You’re now ready to create a new vertical alignment. Select File > New > Geometry
and select the Vertical Alignment tab.

9. Key-in a Name and Description for the alignment and then select the Style.

Bt e (=l = s

Surface | Geometry

Type: Wertical Alignment - | I Apply I
M ame: SH 86 Alt Vet Help |
D escriptior: Alternate Yertical

Style: [ALG_EXISTING ~|
Curve Definition: | Parabalic - |

Name Description Style
Difference ALG_E
SHEEY SH 86 Vertical ALG_F
4 1 [3

| Cloze |

10. <D> Apply, then <D> Close to dismiss the dialog box.

11. Now input the alignment data. Select Geometry > Vertical Curve Set >Add PI.
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12. Enable Dynamics locks for Station, Elevation or Grade (if desired).

Bt A dld Vertical PI =] = |
Dynamics Apply
Station: B0.00 T
Elevation: | 10,00 T
elp

1.00%

13. <D> Apply.

Note: As you drag the cursor in profile window, Station, Elevation and Grade
dynamically displays in InRoads status window

Mt Bentley InRoads XM Edition = | 5]
File Suwface Geometry Drainage Ewaluation Modeler Drafting Tool: Help |
<Unnamed: hd % @\)’f .m 5'Jfﬁﬂ'
Mame Type Description
—% Efo“'e“'}’ Projects @60 mph Superelevation Design option L
= Default |== Difference Wertical Alignment

12345DES_Geometry SH 86 AltVert Vertical Alignment Alternate Vertical
c e ) . e

» Cogo Buffer = sHaa Y Wertical Alignment SH 86 Vertical

S LT ROW

7 Left offset

+f SideRoad

. j offset

&5 Suifaces| |2 Geometry ||+ ]+ I ¢
—

Sta: 104+74.51 Ehe: 6624.58 gL: 0.00 g2: - L. 16

14. Enter a data point <D> or snap to a location to define the first VPI, or use the SE=keyin to
place it at a specific Station, Elevation location.

15. Place additional VPIs with data points <D> or by using either SE= or DG= (Distance,

Grade) keyins.
VPI Location VP! Location VPI Location
1G] i Ty

16. <R> when finished placing VPIs.

17. <R> again out of the Add Pl command.
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18. You’re now ready to add Vertical Curves data. Select Geometry > Vertical Curve Set
> Define Curve.

Note: The first two vertical tangents are highlighted.

19. Set Calculate By to the desired method (Length of Curve, Unsymmetrical Length, etc.)
and enter the vertical curve value.

Note: Select Design Calc to use AAHSTO design guidelines to look up or compute

curve data.

E Define Vertical Curve Set =] & ==
Yertical Pl
Deefine P By Station and Elevation - |

. Cloze
Station: 103+00.00
Elexvation: E596.24 ¥ Undo
Entrance Grade: |3 7% J Design Cale...
E it Grade: A.03% J Feport...
Help

Wertical Curve
Calculate By:

Length:

#

Adjacent Curves

Update By: W

Distance: 0.00 J

First < Previous Mest » | Last | | Select |

20. <D> Apply to define the curve.

21. Use the Next button to move to the next set of vertical tangents to define the next vertical
curve.

Vertical Curve Locations

22. Close the Define Vertical Curve dialog box when done.

Colorado Department of Transportation Page 91



Chapter 9 - Defining Vertical Geometry

A Practical Guide for Using InRoads XM

Editing Vertical Alignments

There are several options for editing or modifying a vertical PI or curve after it has been placed.

Editing a VPI using the Define Vertical Curve Set command

While the primary purpose of the Define Vertical Curve Set command is to define a curve
between two vertical tangents, you can also use this command to edit the VPI between these
two tangents. By default, the fields in the Vertical Pl section of the dialog box are populated
with values that describe the position of the current VPI relative to the previous and next VPIs.
However, you can change these values and then Apply to redefine the location of the VPI.

E! Define Vertical Curve Set |E| [=] @
Wertical PI [ apob |
Define PYIBy:  [Station and Elevation 1 ~| | —————

. Clage
Station: 109+00.00
Elexvation: E536,24 * Uit
Ertrance Grade: | 3 752 J IMI
Exzit Grade: q.03% J Fiepart...
Help
Yertical Curve
Calculate By: Length of Curve -
Length 300.00 #|
Adjacent Curves
Update By: Length of Curve -
Distance: n.oo J
First < Previous | Mext > | | Last | | Select |

Set the Define PVI By option to the method you want to use to determine the PVI location. The
four options are:

Station and Elevation
Station and Entrance Grade
Station and Exit Grade
Entrance and Exit Grades

You can move the PVI location using any of these methods.

To edit a VPI using the Define Vertical Curve Set command
1. Select Geometry > Vertical Curve Set > Define Curve.
2. ldentify the curve set containing the VPI you want to move.

Note: You can use the First/Last or Previous/Next buttons to highlight the curve or
use the Target button to graphically select the curve on the profile.

Note: You do not have to have a curve defined to edit the VPI. InRoads treats a VPI
as a zero length curve. If no curve is defined, the entrance and exit tangents at
the VPI are highlighted.
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3. Set the Define PVI By to the desired option for specifying the move.

Wertical Curve

Calculate By: W
Length: 300.00 ﬂ

Adjacent Curves

Update By: W

Distance: 0.00 J

H Define Vertical Curve Set =] & ==
Wertical PI &
PRl

Drefine Pl By: :

Cloze

tation: 103+00.00

Elexvation: E596.24 Undo
Entrance Grade: .3 76% ﬂ Design Cale...
E it Grade: A.03% J Feport...

Help

First < Previous | Mest » || Last |

| Select |

4. Key in the new values for either Station, Elevation, Entrance Grade or Exit Grade
(depending on the method selected).

5. <D> Apply.

The VPI is moved to the new location. For example, if the Define PVI By option is set to
Entrance and Exit Grades you can key in new Entrance Grade and Exit Grade values. the
VPI is repositioned based on the intersection of those grades projected from the previous

and next VPIs.

Editing a VPI using the Move Vertical Pl command

This command repositions PVIs on the active vertical alignment. Any curves at the moved
vertical PI are recomputed and updated.

Wertical Curve Set =

7 L

H IMave Vertical PI

(=l = s
Dynamics Apply
0.00 Cloze

Elevation: | 0.00

Help

Grade: 0.00%
Distance: | 0.00

Constraint: Length of Curve

To edit a VPI using the Move Vertical Pl command

1. Select Geometry > Vertical Curve Set > Move PI or the Move Pl command
from the Vertical Curve Set toolbar.

Note: The dialog box appears, and you are prompted to identify the element.
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2. Using the Station, Elevation, Grade, Distance, and Constraint options on the dialog

box, you can you can set an interval to control the position of the VPI being placed
while using this command. The cursor position is constrained or locked into the
interval specified by the values you provide. If no options are selected, the VPI may be
moved to any location between it's neighboring VPIs.

B [ love Vertical PT =] = |

Dynamics Apply
=L 0.00 Clase
Elevation: ———————
El 0.00 m

Grade: 0.00%

Distance:  0.00

Constraint: Length of Curve

3. <D> Apply.
4. <D> near the VPI you want to move.

Note: The VPI is attached to your cursor. The command only looks for vertical points
(VPIs), therefore you do not have to snap to the VPL. Just place a data point
and you will pick up the closest VPIL.

5. Specify the new location, either graphically or by precision key-in.

Note: You are prompted to Accept or Reject the overall solution. Depending on the
specifications, the warning message Solution Overlaps may be displayed.

6. <D> to accept the new location.

Updating curves

Use the Constraint parameter when you make an edit that affects the adjacent curves.

HMoveVertical'Pl’ EI E] @
Station: 0.00 IE
elp

Grade: 0.00%
Distance:  0.00
p—

Constraint: Length of Curve  *

r=(g2- glL L
K =2 - o)

For example, changing the elevation of the current PVI would cause the following to be
recomputed: exit grade of the previous curve, entrance and exit grade of the current curve,
and entrance grade of the next curve. The previous curve would be recomputed by holding
the original PVI station and elevation as well as the entrance grade. The exit grade would
be recomputed by holding the length of curve. The next curve would be recomputed by
holding the original PVI station and elevation as well as the exit grade. The entrance grade
would be recomputed by holding the length of curve.
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In adjacent curves, the length of curve is either preserved or recomputed, based on the
setting of the Constraint parameter.

Adding a Vertical PI

If you need to add a vertical PI onto the end of the alignment, use the Add Vertical Pl
command. Do not use this command to add a VPT between two existing VPIs. If you need to do
this, use the Insert Vertical Pl command.

To add a VPI on to the end of a vertical alignment

L.

8.
9.

Select Geometry > Vertical Curve Set > Add PI.

Note: You can also select Add Pl from the Vertical Curve Set toolbar.

Bt A dd Vertical PT =] = |
Dynarmics W
Station: 0.00 T
Elevation: | 0.00 Tlp
Grade: 0.00%

Using the Station, Elevation, Grade, Distance, and Constraint options on the dialog
box, you can you can set an interval to control the position of the VPI being placed
while using this command. The cursor position is constrained or locked into the
interval specified by the values you provide. If no options are selected, the VPI may be
moved to any location between it's neighboring VPIs.

<D> Apply.
Note: You are prompted to Identify Alignment End.

<D> beyond the end of the alignment where you want to add a VPI (either at the
beginning or end of the alignment).

Note: The VPI is attached to your cursor. The command only looks for vertical points
(VPIs), therefore you do not have to snap to the VPI. Just place a data point
and you will pick up the closest VPI.

You are prompted to Specify Point/Reject. Specify a location for the new VPI, either
graphically with a <D> or by precision keyin.

<D> to accept the new location.
<R> when done.
<R> again out of the Add Vertical Pl command.

Close the Add Vertical Pl box.

Inserting a Vertical Pl

If you need add a VPI between two existing VPIs, you can insert the VPI on an existing vertical
tangent using the Insert Vertical Pl command.
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To insert a vertical Pl

1.

7.
8.

Select Geometry > Vertical Curve Set > Insert PI.

Note: You can also select Insert Vertical Pl from the Vertical Curve Set toolbar.

HInsert\c’ertical'PI EI = @
Dynarics e
Station: 0.00 IE
Elevation: |00 III
elp

Grade: 0.00%
Distance: 0,00

Constraint: Length of Curve =

Using the Station, Elevation, Grade, Distance, and Constraint options on the dialog
box, you can you can set an interval to control the position of the VPI being placed
while using this command. The cursor position is constrained or locked into the
interval specified by the values you provide. If no options are selected, the VPI may be
moved to any location between it's neighboring VPIs.

<D> Apply.

You are prompted to Identify Element.

<D> on the vertical tangent where you want to insert the new VPIL.

Note: As you move your cursor, it will “rubber-band” along the tangent.

You are prompted to Specify Point/Reject. Specify a location for the new VPI,
either graphically with a <D> or by precision keyin.

Note: Your are prompted to Accept overall solution/Reject.
<D> to accept the new location.

<R> again out of the Add Vertical Pl command.

Adding Vertical Event Points

Vertical Events are any special location on the vertical alignment that you may want to display
and annotate on the alignment, or where you may want to later cut a cross section. (for
example, at a bridge approach or culvert). Later, when you create a corridor along this
alignment, you have the option to drop templates at event points and cut a cross section at the

events.

To add vertical events points to your alignment

1.
2.

Select Geometry > Vertical Curve Set > Events.
Set the Define By option to either Single Station or Multiple Stations.

Note: Single Station is used to define one event point. Multiple Stations define
multiple events over a station range.
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3. Key-in the Station for the event or use the target button to graphically select it on the

profile grid.

4. TIf creating multiple events, set Locate By to either Segment Distance (if event points
fall at even increments along the alignment) or Number of Segments (for event points
spaced equidistantly along the station range). Then, key-in the appropriate values.

5. Toggle on Add Horizontal Event Points if you wish to add an event point on the
horizontal alignment (to show with horizontal stationing).

it \crtical Events =] = =
Drefine By: II Apply I
. Cloze
Station: 30543691 +| -
[ Hep |
Locate By
3) Segment Diztance: 0.00 J
Humber of Segments:  [4
Add Horizontal Event Paints
Events
Method  Station Elewation
Edit... Delate Beport..
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6. <D> Apply.

H\c"ertical’Events =] = =
Define By: |Single Station v| [ dpply
L Cloze

Station:  305+36.91 +|
Help
Locate By
Segment Diztance: 0.00 J
Humber of Segments:  [4
Add Horizontal Event Paints
Events
Method  Station Elewation
— —
S+E 305+96.91 E440.65 I
Edi... || Delete | | Beport...

Note: This adds the event point(s) to the alignment. The vertical events can be
displayed and annotated with the Vertical Annotation command. See the
section Annotating Vertical Alignments for more information.

Section Summary:
e A profile must be created and displayed before you can create a vertical alignment.

e The Vertical Curve Set tools are used to lay out the initial VPI locations on the vertical
alignment.

e The SE= and DG= precision keyins are used to define specific VPI locations.
e The Define Vertical Curve command is used to create a curve at a VPI location.

e There are several methods for creating vertical curves (length of curve, unsymmetrical
length, r value, k value, etc.)

e The Vertical Design Calculator is used to look up or compute vertical curve data based on
AAHSTO design guidelines.

e VPI locations can be edited using several different methods including the Move Vertical Pl
command and the Define Vertical Curve command.

e VPIs can be added or inserted on a vertical alignment after it has been created.

e \ertical Event points are special locations on the vertical alignment that can be displayed
or annotated on the alignment. Cross sections can also be cut at these locations.
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Exploring Vertical Alignments

After creating the vertical alignment, you can obtain all of the alignment’s geometry data in

report format. This information can be graphically annotated directly on the alignment graphics
on the profile. You can also interactively track the alignment to obtain alignment information at
a specific point location (station, offset, elevation, grade, etc.)

Section Objectives:

Explain how to generate a vertical alignment geometry report.

Demonstrate how to display the vertical alignment on the profile grid.

Demonstrate how to annotate the vertical alignment point, tangent and curve data.

Explain how to interactively obtain vertical alignment data at specific points.

Reviewing Vertical Alignments

Reviewing vertical alignments is similar to reviewing horizontal alignments. The Review
Vertical Alignment dialog allows you to easily change between multiple Geometry Projects,
Horizontal, and Vertical alignments.

To review a vertical alignment

1.

Select Geometry > Review Vertical.

H Review Vertical Alignment

Geometry Project:

Wertical Alignment:

12345DES_Geomet -
Horizontal Alignment: 5y g5 - ﬂ
SH 85V ] #|

Mode
@ Alignment

Element

[E=5[ESE =)
Cloze

Save As..

Append...

FProject Hame:

Description:

Horizontal Alignment Hame:
Description:

Style:

Vertical Alignment Name:
Description:

Style:

Element: Linear

POB
PVC
Tangent Grade:
Tangent Length:

Element: Parabola
PVC
PVI
BVT
Length:
Headlight Sight Distance:
Entrance Grade:
Exit Grade:
{ g2 -gl ).~ L:
1~ { g2 —-gl )
Middle Ordinate:

r

K
Element: Linear

PVT

PVC

Tangent Grade:

Tangent Length:

4 T

12345DES_Geonetry
SH 86 De=ign geometry

SH 86

SH 86 Centerline

ALG_PRO
SH 86 ¥

SH 86 WVertical
ALG_PRO Vert

STATION ELEVATION

100+00.00
107+50.00
-3.76
750.00

6630.07
6601.88

107+50.00
109+00.00
110+50.00
a00.00
621.27
-3.76
-1.03
0.91
109 .83

1.

6601.83
659624
6594 .70

110+50.00
111+75.00
-1.03
125.00

6594 .70
6593 .41

»

sl

m

Dizplay
Frint

Help

Select
First

< Previous
Mext >

Last
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Note: The review dialog can also be opened by right-clicking on the alignment in the
InRoads Explorer window.

E‘\ Bentley InRoads XM Edition EI@
File Suface Geometry Drainage Ewaluation Modeler Drafing Tools Help
<Unnamed> - S 8N B 5 B

=& Geometry Projects
2 Default

+“‘ Cogo Buffer
£ Off Ramp

7] sH 86

o SideRoad |  New..
Set Active
Copy...
Delete
Empty

4 11}

& Geametry |@' Pref

View
Edit,
I Review..

Check Integnity...

Circular Definiion
v Parabola Definiion

Displaying Vertical Alignments

There are several methods for displaying vertical alignments in InRoads. The method you
choose is based on the desired display.

If you choose one of the methods other than Vertical Annotation, a geometry style controls the
level and therefore the symbology of the display. Geometry styles are associated with

individual alignments when they are created. The CDOT standard styles have been pre-defined
and are stored in the CDOT-Civil.xin file, accessed through the Tools > Style Manager dialog.

To display the active alignment, choose Geometry > View Geometry > Active Vertical and the
active alignment will display on every profile (created from the vertical’s parent horizontal) in
the design file showing points and line work (no annotation).
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To display any alignment, right-click on the alignment name in the Explorer window and
choose View. The chosen alignment will display on every profile (created from the vertical’s

parent horizontal) in the design file showing points and line work (no annotation).

B pentley InRoads XM Edition =R
File Suface Geometry Drainage Ewaluation Modeler Drafing Tools Help
<Unnamed> A F B8N M- o E

=& Geometry Projects

[ Default

= 12345DES_Geometry
i Cogo Buffer

- Off Ramp

w4 SideRoad New..
Set Active
Copy...
Delete

Empty

« i
& Geametry |@' Pref

I View

Edit..

Review...

Check Integnity...

Circular Definiion
¥ Parabola Definition
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To display the alignment and annotate it at the same time, choose Geometry > View Geometry
> Vertical Annotation. This command uses a preference to define the symbology of the vertical
alignment and to define what and how the alignment is annotated. There are several CDOT
preferences available for different types of vertical alignments.

HViewVerticalAnnotation =] & ==

Main | Points | Curves | Tangents | Affises

Horizontal Alignment:

| 4 | teb |

Wertical Alignment: |SH a6 |ﬂ
Profile Set: |SHBB_1:v| |
Lirnits
Station

100+00.00

*
IE6+60.50 #|

E Preferences (=3
Coor

Default Load

Ewisting

Other Save

Proposed

Secondary Save fs..
Delete
Help

Active Preference: CDOT

[ Apply | Freferences... |I| Cloze |
|

To Display a Vertical Alignment

1. Select Geometry > View Geometry > Active Vertical to display a graphic of the
active vertical alignment.

Note: Alternately in the you can right-click on the vertical alignment in the InRoads
Explorer window and select View.

o Vertical Alignment
Existing Ground /

/
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Annotating Vertical Alignments

If you wish to display and annotate the vertical alignment, you can use the Vertical Annotation
command. This command does not use a geometry style to display the alignment. Instead, you
select a preference to not only display the alignments points, tangent lines and vertical curves,
but to annotate this geometry as well. The preference determines:

e  Which points will be displayed (VPIs, VPCs, low points, high points, vertical event points,
etc.) and what will be annotated (Station, Elevation, etc.).

e The display of the vertical tangents and what will be annotated (grade, slope length, etc.)

e The display of the vertical curves and what will be annotated (length, entrance grade, exit
grade, sight distance, etc.)

e The location of the annotation along leader or witness lines.

To Annotate a Vertical Alignments

1. Select Geometry > View Geometry > Vertical Annotation to view vertical align-
ment annotation.

HView\c’erticaI'Annotation =] & ==

Main | Faints I Curves I Tangents I Affixes|

Horizontal Alignment:

Wertical Alignment; SH 86 - ﬂ
Frofile Set: SH 86 1 - ﬂ

Help

Lirnits
Station
100+00.00

*
IE6+60.50 #|

Apply I Freferences... | Cloze |

2. Verify the appropriate Horizontal, and Vertical Alignments are identified in addition to the
Profile Set.
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3. Select Preferences, Load the desired preference then Close the Preferences box.

E Preferences

==

M ame:

Close

Default
Ewisting
Other

Save
Proposed
Secondary Save fs..
Delete

Active Preference: CDOT

4. Take some time and along the top of the Vertical Annotation dialog investigate the
remaining tabs and the individual settings loaded by the preference for each tab. Note that
vertical event points can be displayed and annotated on the Points tab.

B View Vertical Annatation =] & ==
| M ain | Points | Curves I Tangents I Affixes|
Justification: | capter -
[T] Drop Station Equat B View Vertical Annatation ol = ==
7] Station: 1 | M ain I Faints | Curves | Tangents I Affixes|
Elovation: 1 | | "9
Pasition Precision Faormat
[ Curve Data
Tupe: 2
Leaders L = E Rk —
[T Direction: 5 h View Vertical Annotation ol = ==
Segment 1: Length: 3 | Main I Paints I Eurves| Tangents |Affixes|
Segment 2: FYEC - Pl Lenath:
Ssiz || B
Paint Anntation Loc [CIPvL-PYT Length: 3 Position Precision Farmat
[T Entrance Grads: 5 1 [D.‘I 2 v] [50% v]
[] Exit Grade: I [ Horizontal Length: 4
Symbology: Mid Ordinate: 1 [T Slope Length: 2
Object Sight Distance: -1 [CIPy! - Pl Length 3
[<] PYC Text witness Line Minimum Length: Tangent Annatation Location: Start and End -
B P Tewt [ Orrit Line T erminators EHa Offzet Tangent's Vertical Offset: 0.00
B<] PYT Tent ) )
E FYCC Test Eurye Annotation Location: [ Display Short Tangent Line as Long Tangent Line
?I LOr Tt Syrbology:
Object Mame
an | B Curves ALG_PA
] Curve Annatation ALG_FH
[ Curve witness ALG_FH
[ Curve Leader ALG_FH
Symbology:
Object Mame
Prefert | |B<] Tangents ALG_PRO_Vert Bl
E Tangent Annotation ALG_PRO_Vert_Tangen.. BYL
E Short Tangent ALG_PRO_Vert_Tangen.. BYL
:| Qffset Tangent ALG_PRO_Vert BYL
[ Apply ]I[ Freferences... ] [ Cloze
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5. <D> Apply
f=-] [] i T | [~
= L L L]
3 . - =
== o] i N
. et |' =
e s i il e
i {: i P | y
== ; . H
N~ i LA
|
|
|
v.C. » £00.98°
K - 164, 59
E « T.66° ‘
35D | 457
MDS 4 SYMMETRIC PaRpBOLA
&3
slo
3
e
Bk
& &
'-.-..-\-
\
A
e e N :
5 i "———._____ % a
:_g':g 5 752
3ld

Note: Edit the MDS text on the vertical curve annotation to show the actual design speed.

6. Close the Vertical Annotation dialog box when done.

Tracking

Vertical alignments can be interactively queried similar to horizontal alignments using the
Tracking commands. There are two tracking options:
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e Tools > Tracking > Horizontal Alignment — tracks the horizontal alignment with a
perpendicular line to your cursor. It gives a Station, Offset, Elevation readout in the
message field, where the elevation shown is that of the active vertical alignment at the
given station.

E‘\ Bentley InRoads XM Edition EI@
File Suface Geometry Drainage Ewaluation Modeler Drafing Tools Help
<Unnamed> ¢ = 8N% B

=& Geometry Projects

i Default
12345DES_Geometry
. Cago Buffer

S Off Ramp

& Geometry | Prefe « | »
u"Staljon: 249+68.15 Offset -52.61 Elevation: 6552.74 Radius: 2400.00"

e Tools > Tracking > Vertical Alignment — tracks the vertical alignment on the profile grid
with a vertical line to your cursor. It gives a Station, vertical Offset, Elevation and vertical
alignment Grade readout at the location of your cursor.

WF e ) AB1ES, BS
n..-u.#.'rz'

BRaN

L La)-65
EL.: BBP2. 42"

K| ar,ay

E S 1. 3
iﬁ . Z‘NJ
‘ DT o |T‘ﬂfﬁm77|7 |77
Bt Bentley InRaads XM Edition | = o |
Fle Suface Geomety Drainage Evalalion Modeler Dialing Tooks Help
<Unnamed> CEE BN |
Mame Type Description By
S LT ROW “| | [5860 mph superegll Designoption 1 €DC
S Left offset L= Difference  Verggal Alignment cfen
"
é RT_ROW EsH6v yifftical Alignment SH 86 Vertical Tod
o [NEi
= sHsv
53 6amph
] 60 .
B Sufaces| [ Geomety |[£]2] |4 .

"Station: 145+21.07 Offset: -7L.65 Elevation: 6660.32 Grade: -9.83%" I

Section Summary:<
e Use the Review Vertical Alignment report to generate standard point, tangent and curve
data on the vertical alignment.

e Use Geometry > View Geometry > Active Vertical to display the vertical alignment on the
profile grid using the assigned geometry style (line work only).
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e Use Geometry > View Geometry> Vertical Annotation to display and annotate the vertical
alignment using a CDOT preference.

e Use Tools > Tracking > Horizontal Alignment to obtain vertical alignment elevation at
any point on the alignment.

e Use Tools > Tracking > Vertical Alignment to obtain offset and grade information between
your cursor and point on the profile.

Vertical Geometry Management Tools

While working with vertical alignment, there are several tools that can help you manage your data. Also, after
you have created your alignment, it is important to save the geometry project with the new vertical alignment
data.

Section Objectives:<

e Explain how to manage your vertical alignment data.

e Demonstrate how to save your vertical geometry.

Managing Vertical Alignment

There are several utilities that can help manage your vertical geometry.

h Bentley InRoads XM Edition EI@
File Suface Geometry Drainage Ewaluation Modeler Drafing Tools Help
<Unnamed> ¢ = 8N% B

1] 12345DES_Geometry
i1 Cogo Buffer
~f Off Ramp

(7] SH 86
o/ SideRoad Mew..
Set Active
< 1 ;0:3‘;'...
elete
& Geametry |@' Pre
Empty
Toggles the Style Lock :
\‘.fle\_.\_.'
Edit..
Review...

Check Integnity...

Circular Definiion
v Parabola Definiion

These options, which are accessed from the right-click shortcut menu in the InRoads Explorer,
include:

e New — to create alignment slot information (name, description, style, etc.)

e Set Active — to select the vertical alignment for creating and editing.
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e Copy — to copy a vertical alignment from the same or different geometry project (e.g. when
creating alternative vertical alignments, you can copy a previously created alignment and
edit the copy to create the alternate alignment).

e Delete — to delete a vertical alignment from the geometry project.

Note: This command works in memory. Be sure to save the geometry project if you no
longer want the alignment in the geometry project.

e Empty — to empty the data out of a vertical alignment but keep the alignment slot
information (name, description, style, etc.)

In addition, use the Geometry pull-down menu to access the following:

Mt Bentley InRoads XM Edition = | 5]
File ﬁurfacgrainage Ewvaluation Modeler Drafting Tools Help
<Unnamed: Vigw Leometry PRy )f' . = |&n
I‘é‘ Fit Alignment
. yi Horizontal Curve Set 4

(7

Wertical Curve Set 3

Horizontal Element 3
Wertical Element 3

Superelevation 3

/ ,_3 Fieview Horizontal...
[+2 Review Vertical ..
P Review Geometry Points...

= Geometn

Renames coord -
Cogo Points 3

Locate 3

o Traverse...

E] active Geometry...
:ﬁ LCopy Geometry...

FT; Bename Geometry...
u

tilitie:z 4

e Rename Geometry — to rename a vertical alignment. For example, when you are using an
existing geometry project with alignments from Survey, you can use the Rename
Geometry command to give the alignments project specific names.

Saving a Vertical Alignment

Alignments are not saved individually. Instead, they are saved when the geometry project is
saved. Since you are working on a copy of the geometry project that is loaded in memory,
saving is a good idea whenever you make changes to your alignment, and mandatory before
exiting — assuming you want to save your changes.

Geometry projects can be saved using two options.

To save a geometry project (option 1)

1. Make sure the geometry project you want to save is active. If not, right-click on the geom-
etry project from the InRoads Explorer window and choose Set Active.

2. Choose File > Save > Geometry Project.

Note: The active geometry project is saved.
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To save a geometry project (option 2)

1. Right-click on the Geometry Project in the InRoads Explorer window and chose Save

P Bentley InRoads XM Editian = | 5]
File Suwface Geometry Drainage Ewaluation Modeler Drafting Tool: Help
<Unnamed> - = SN H— &8
Mame Description By Why
= % Geometry Projects & Coga Buffer peallak
S Off Ramp cferree
New'._.:" cferree
CDoT
S
5. [f] H 8 —
-4 SideRoad Save As..
& Geometry |@ Preference Set Active L
Toggles the Feature Filter Lock Capy...
Clase
Empty

Note: The geometry project you highlighted is saved.

2. Ifthe geometry project has never been saved, either of the previous methods will bring up
the Save > As box shown below.

Pt Save As (=3
Savein || InRoads - @7 o
= Mame ‘ Date madified
he || 12345 5H119 5H52 Interchange.alg 10/10/2009 12:19 PM
RecentPlaces | 153)50ES Geometry.alg 10/22/2008 12:05 PM
! || 12345Preview.aly 9/24/2009 10:40 AM
Desktop
ﬁ— .
To.(l(l
Computer
- 4 M 3
LI
- File name: 12348DES_Geometry. alg - Save
Metwark
Save as ype: Geometry Projects [* alg] - | | Cancel |
Help
Options. ..

3. Set the Files of Type to (*.alg)
4. Choose the geometry project you want to save (from the Active list)

Note: After choosing the name from the Active list, the File name field is populated with
the internal name of the geometry project. The File name is the hard drive name.

5. If you want to change the name, key in a new file name or keep the default (the default is
recommended).
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6.

Note: Geometry projects have both an internal name that appears in the dialog boxes in
InRoads and a name on the hard drive that has an.alg extension. Care should be
taken to make certain you have chosen the correct geometry project name to match
the file name you specify. Otherwise, you could accidentally save over a file on the
hard drive with the wrong geometry project. It is recommended that your hard
drive name match your internal (active) name.

<D> Apply and the file is saved.

Section Summary:

Use the InRoads Explorer right-click short cut menu to manage your vertical alignment
data.

The Delete Geometry command deletes vertical alignment (and other geometry data) from
InRoads memory. Be sure to save the geometry project on the hard disk if you no longer
want the alignment in the project.

The Empty command will empty all alignment data, but keep the slot information.

Alignments cannot be saved individually. You must save the entire geometry project with
the new alignment data.

It is recommended that your geometry project’s hard drive name match your internal
(active) name to avoid confusion and the possibility of overwriting data.

Chapter Summary:<

A general understanding of how to create an InRoads profile is required before creating and
working with vertical alignments.

Vertical alignments are part of the InRoads geometry project and stored in the *.alg file.

Vertical alignments are “children” to the “parent” horizontal alignment. Therefore, you
must have created a horizontal alignment before creating a vertical “child” underneath it.

You can create multiple vertical alignments underneath one horizontal for different design
scenarios.

A vertical alignment can be used along with a horizontal to define a corridor in Roadway
Designer.

After creating the vertical alignment, you can obtain geometry data from the alignment
from several different sources including reports, interactive tracking, and graphical
annotations.
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Whether you work on roadways or retaining walls, typical sections (known as templates in InRoads XM)
provide the tools necessary for creating 3D models for your proposed designs. Anything that can be defined by
a typical cross section and horizontal and vertical alignments (not just roadways) can be modeled with
templates. For example: channels, walls, ditches and dams can all be modeled using this approach.

The way a template and its points are defined is critical to how it will behave during the modeling process. The
resulting model created from the templates is used to provide critical information to Construction. This
information is generated from various reports like the Cross Section staking report (see the Roadway Modeling
and Reports chapters for more information).

Typical sections are stored in a template library (ITL) which is saved on the hard drive with an extension of
* itl. A standard template library file is based on the CDOT Roadway Design Guide 2005 and the CDOT M&S
Standard Plans 2006 Edition.

Chapter Objectives:
e To become familiar with how typical sections fit into CDOT’s design process.
e To learn how to match the CDOT standard templates to your design criteria.

e To gain an understanding of when to use the completed templates included in the default
template library on your projects.

e To learn how to prepare typical sections that match your design criteria if the standard ones
do not.

Template Library

Section Objectives:

e To create a project-specific template library using the CDOT standard template library.
e To copy templates from other jobs for use in a project-specific template library.
e To become familiar with the Create Template interface for creating and editing templates.

Templates are stored in a template library (.itl). CDOT has created a standard template library
that contains several CDOT-specific templates. These CDOT standard templates are based on:

e Typical sections shown in the CDOT 2005 Roadway Design Guide manual
e Roadway components or features shown in the CDOT M&S Standard Plans 2006 Edition
e (Clear Zone criteria

e CDOT’s Cut and Fill slope requirements

Standard Template Library

The CDOT standard templates are developed and maintained to facilitate the design process for
CDOT projects. The path for CDOT’s standard template library is C:\Workspace\Workspace-
CDOT_XM\Standards-Global\InRoads\Templates\ CDOT_Template-Library.itl. The library
consists of models of typical sections as defined in the CDOT 2005 Roadway Design Guide
and other typical sections commonly encountered by CDOT designers.
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Project Template Library

The CDOT library should be copied to the project folder and modified as needed for a
particular project or design situation. This is accomplished by copying the CDOT_Template-
Library.itl to the C:\Projects\JPC#\ Discipline\InRoads\ folder before editing.

Important! Changes made to the standard CDOT_Template-Library.itl in the \Standards-
Global folder will be overwritten by CDOT’s file management software
ServerCop during log in.

Creating a Project Template Library

To create a project specific template library:
1. From the InRoads main menu, select the Templates bottom tab.

2. <R>on Template Library in the InRoads Explorer and select Open from the menu.

-

M Bentley InRoads XM Edition
<Unnamed> - =&

File Suface Geometry Drainage Evaluation

ST IR

........................ | Name
€3 [Template Ubrary,
New... i
< Templates H’— Corridors | « [ » | | .

S —

Adds 3-D points to a surface based on cross sectio

3. Navigate to C:\Workspace\Workspace-CDOT_XM\Standards-
Global\InRoads\Templates.

4. Highlight the CDOT_Template-Library.itl file and <D> Open.

5. <R> on the CDOT_Template_Library.itl file in the information pane and select Save As.

-
® Bentley InRoads XM Edition = |[E ][]
<Unnamed> ~rESE8NY B @

File Suface Geometry Drainage Evaluation Modeler Drafting Tools Help
b By % 8 Lfgl bad )

Name File Name
@3 Template Library F3.CDOT_Template-Library | C\Praiects\12345\Neci
_ l
Save As... I
Close I
=~ Templateslai Corridors | « | » y — |

Toggles the Report Lock
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6. Navigate to the project’s InRoads folder (C:\Projects\12345\Design\InRoads\ in this
example).

7. In the Save As dialog box, key in the desired Name such as 12345 Template-Library.itl.
8. <D> Save.
Note: The file may also be copied using Windows commands.

Update the *.rwk file to load the new template library. This ensures the new template library
will open with the other InRoads data for the project.

9. From the InRoads main menu choose File > Save As.

10. In the Project Save As dialog box, navigate to the design folder
(C:\Projects\12345\Design\InRoads| in this example).

11. Choose Projects (*.rwk) from the Save as type: field

12. Choose an existing project file from the Save As dialog box by highlighting it or key in the
name of a new project file. (For this example 12345.rwk is used.)

13. Click on the Options button.

M Save As (=3
Savein: . InRoads e G ? ° [Mv
B Name Date modif... Type Size
e No items match your search.
Recent Places
Desktop
I
CDOT User
Computer
AL
- File name: 12345.rwk - Save
Network
Save as type: Projects (".rwk) b2 Cancel ]
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14. From the Template Library tab of the Project Options dialog box, verify the filename of the
template library is correct and toggle on Update. (The Add automatically toggles on as

well.)
E‘Q Project Options @]
Surfaces | ; i erences I Drainage
Survey _ Template Library Roadway Design |
Help
Add Update Template Libra... File Name
[ ] 123-45_Temp!atel C:\Projects\12345\Design\InRoads\ 12345 _Ter |
File Name:

15. Click OK to accept the changes in the Project Options dialog box.

16. Click Save to save the InRoads Project file.

17. Click Cancel to dismiss the Save As dialog box.

18. To load the project template library from this point on, open the Project file (12345.rwk).

Copying existing Templates to a Project Template Library

Templates created for previous projects can be used in the current project. These templates
should be copied from their original libraries into the current project’s library. This avoids
confusion and the possibility of altering the wrong template.

To copy a template into the project template library from another library:

1. Select Modeler > Create Template from the InRoads menu bar.

2. From the Create Template menu bar, select TOols > Template Library Organizer.

(==
H Create Template

File Edit Add

Template Library: Template Library Organizer...

(] C:\Projects\12 Apply Feature Name Override..
Options...

Dynamic Settings

3. Inthe Template Library Organizer dialog box, <D> the ) button.
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4. Inthe Open Template Library dialog box, navigate to the folder of the source template
library (C:\Projects\55555\Design\InRoads\ in this example).

hTampiale Library Organizer o = ‘@
Available In: Available In: l 0K
(23 e \progra™T\bentleytinroad 1.9\ —_—
| Cancel
Hep |
M4 Open Template Library 5]
Lookin: ), foasdd - @ % m
e e
: &, Local Disk (C) E
= =
e Projects
Recent Places 55555
Design
| IpFoads
Desktop
B
T
CDOT User
« T
L
Computer
K S
- File name. =it - Open
Netwoerk e — — y
Files of type: | Template Libraries (".tl) '] |7icf"j°j|4,
[ Hep ]

5. Highlight the source template library and <D> Open. The selected library is displayed in
the right Available In arca of the Template Library Organizer dialog box.

6. Expand the right template library to show the template you want to copy.
7. Expand the left template library to show where you want the template to reside.

8. Drag the desired template from the right library and drop it in the left (55555_HMA_4Lane
in this example).

Note: Be certain to drop the template in the correct location. If it is dropped ‘in space’
and not in a folder, the template is not copied.

9. Repeat for any other templates you need to copy.
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10. <D> OK when finished.

Bt Template Library Organizer

r’_\vailable In:

fﬂ\_\_railable In:
23] C:\Projects\12345\Design\InRoa
— Paint Mama | et

e
»={ CONC_Ramp
> HMA_Crowned_B10

>={ HMA_Divided_TypeA_4L
>=¢ HMA_Full_Depth_Wideni
»< HMA_Urban_4Lane

[Z] 2 - Sections - Pavement

(23 3 - Sections - End Conditions
[Z] 4 - Components

< 1 )

Preview:

[ {23 C:\Projects\55555\Design\InRoa| D

'ZZ Point Name List

‘24 1- Templates

wer BEERE HIMA

- UN = La )

> CONC_Divided,

>~ CONC_Ramp

> HMA_Crowned_B10

> HMA_Divided_TypeA_4L

> HMA_Full_Depth_Wideniy
= HMA_Urban_4Lane

> Scab-On Detour

(£ 2 - Sections - Pavement

[C1 3 - Sections - End Conditions

(£ 4 - Components

i 4 n b

Preview:

Note:

The left Available In pane is the library currently loaded in InRoads. Templates can

be copied from the left library to the right as well.

Note:

Templates are copied into the IRD file when setting up Template Drops (see the

Roadway Modeling chapter for details). If a template you need resides in the IRD,
you can open the IRD file here and copy template(s) from the IRD into your ITL.
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Create Template

The Create Template dialog (accessed from Modeler > Create Template) is used to create
or edit templates within the loaded template library. It is a visual interface that allows you to see
the template as it’s being created and to test the end conditions prior to using the template in
Roadway Designer.

The Create Template dialog contains several areas as shown and described below.

B Create Template = el |
ble Edn Add Toon —a—— Menu Bar Current Template Display
——— Cunent Trnetate Information Dy Options =
2 C\Project \DesigrideRloads\LOOT, Hame: HMA_Crowned B10 @ Comporants Coniraints
= Help

Devriction Orplay Fort Hames

Uaplay A Comprents.

Fughi Sicte,_(inky
i CINE_Divided_Types_dLane

=< CONC_ oo Active Template Display

Dynamic Origin
{magenta box)

Choose for Active
Template Tree View

Loy Active Tarrpiate

Promm

Preview of highlighted |
- Template End Condition

Test Mode
Dynamic Settings
Menu Bar
Bt Create Template
File Edit Add Tools
Unda Ctrl+Z
Reda Ctrl+Y
Mew 3
Cut Ctrl+X
Open... Ctrl+0
Save Ctrl+S Copy Ctrl+C -Add
Save As Paste Ctrl+V Binple
Constrained Template Library Organizer...
Y Delet: Del . .
U I e st € Unconstrained Apply Feature Name Override...
Rena F2 . .
InpoilEmplater sname Mull Point Options...
Clase Clear End Condition v Dynamic Settings

The Menu Bar consists of four pull-down menus.
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File Menu

The File menu is used to create, load and save the template library (ITL).

Important!  While working in Create Template, you are working in your computer’s
memory and you should periodically save your ITL file, such as after any
major template edits. If you do not save changes to your ITL file, you will
be asked to save upon exiting from the dialog. Once you have closed the
dialog, unsaved changes are lost.

To translate a previous InRoads version TML file (InRoads V8.5 and earlier) to the new
ITL format, select File > Import TML and specify the TML file.

Important!  Be careful! Templates are drastically different in this version of InRoads
than in 8.5 and prior versions. If you convert a template you must carefully
check every aspect of the components and points to ensure they converted
properly. In most instances, you are better off creating the template in the
current version rather than converting.

To import a template from graphics, you can use File > Import Template. You must first
draw the template with MicroStation, then make a selection set from the graphics before
selecting this option.

Edit

¢ The Edit menu contains standard edit functions that apply to the highlighted template

or folder. See the Edit Commands section in the InRoads Online Help for more
information.

Add
¢ Add > Simple, Constrained, Unconstrained, Null Point and End Condition:
Used to create new components in the active template.

Note: Each of the above Add options is described in greater detail in the Components
section of this chapter.

Tools

¢+ Tools > Template Library Organizer: Allows templates, point names and folders
to be copied between two libraries. See the previous section on Copying existing
Templates to a Project Template Library for additional details.
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¢ Tools > Apply Feature Name Override: Allows multiple point names in a
template to create one feature in the resulting surface. Highlight the point names in the
dialog and key in the name you want the combined feature to have, then <D> Apply.
For example, use this when multiple Cut or Fill slopes would normally result in
multiple features, but the desired result is one continuous feature instead. The feature
names turn red in the template display to note the override is used. This can also be
accomplished in the Point Properties for each of the points in question.

Bt Apply Feature Name Override to Points ==

LT Top-of-Cut2

Feature Name Overide:
LT_Top-of-Cut

Apply 1o points:
Feature Name
RT_4EC_Hinge-Top
RT_ABC_EOP-Top
LT_Top-of Cut2
LT_Top-ofCutl
LT_Topof Cut
LT_Toe-ofFil2
LT_Toe-ofFill

1T TrenhFil
<

Close

Help

Feature Overiide Name

LT_Topof Cut
LT_Topof-Cut
LT_Topof Cut

n 3

This option may also be useful when transitioning between two templates using
different named points that you want to result in one continuous feature. For example,
if the two templates use CL and Centerline, respectively, you may toggle on Apply
Feature Name Override for both and use the same name for the resulting feature.

¢ Tools > Options: Allows the setting of default naming options for components and
points. It also controls whether Affixes are used and if so, what they are. Steps can be
set here for the placement of points and components on a grid, similar to
MicroStation’s Grid lock.

B Template Options ==
Maming Dptions
Components
Seed Name |  cancal |
© From St
fom e [ Freferences... |
Speciy e |
elp
Paints
Seed Name -
7] &pply Affives
Prefix Sufix
Left: LT
Riight AT
Step Options
o010 Yoo Slope: 0.00%

¢ Tools > Dynamic Settings: Toggles on or off the Dynamic Settings box. See the
Dynamic Settings section of this chapter for additional information.
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Library Tree

The Library tree is shown on the left pane of the Create Template dialog. Folders may be
expanded or collapsed as necessary to see the template(s) available for copying or editing. The
active template has a red box around its icon and is shown in the large template view at right.
The highlighted template is shown in the Preview below the tree.

{53 C:'Projects\1 2345 Design’InRoads\CO0T_

“ZZ Point Mame List

4 1- Templates
s 12345_HMA_2Lane
s 12345_HMA_2LaneL s Sids
2o 12345_HMA_dLane
s CONC_dLane_Right-Side_Drly
s CONC_Divided_Type,_dLane
3= CONC_Ramp
) FHMA Ciowned Bl
s HMA_Divided_Typed,_dLane
s HMA_Full_Depth ‘widsning_2Lane
3¢ HMA_Urban_dLane
s SeabeOn Detour

(] 2 - Sections - Pavement

(21 3 - Sections - End Condiions

24 4 - Components
(1 Aamregate Bases
(2] Bariers & Misc Componsnts
[ Curb & Gutter Components
(23 End Condtions
[ Pavements
(2] Sidewalks & Biks Paths
(2] Subbasss

e Right-click on a folder to create a new folder or template, or access several of the Edit
functions. See the Edit Commands section in the InRoads Online Help for more

information.
Mew 3
Cut Crl-X
Copy Ctrl-C
Paste Ctrl-V
Delete Del
Rename F2

e Right-click on a template to access several of the Edit functions. In addition, you can use:

Set Active

Cut Ctrl-X
Caopy Ctrl-C
Paste Crl-V
Delete Del
Rename F2

Template Documentation Link...

Display...

¢ Set Active: Makes the template active (available for editing and shown in the large
template view at right).

¢ Template Documentation Link...: Assigns a link to the template. This is very
useful for documenting the template, section or individual component in the template.
You can link a template to almost any type of file, including a word processor
document, spreadsheet, text files or web page that explains or defines the template. The
file is for reference only and does not affect the processing of the template.
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¢ Display: Brings up the template display dialog, allowing the display of the template
on a grid in the MicroStation file. This can be used as the basis for your typical section
drawing as an alternative to the CDOT Typical Section Program.

Active Template Tree

The pane on the left of Create Template can also be used to access the Active Template tree. At
the bottom of the pane, select Active Template. Then, expand the portion of the template you
want to access: either Points, Components or Display Rules. For each option, you can right-
click and Edit or Delete the individual items.

T Components
== HMA_Liftl
= Hha_Lif2
== Hha L
= LT_Cut_341
= LT_Cut_ 441
= LT_Cut 541
= LT_FiL3/1
= LT_Fi4/1
= LT_FiL&/
=3 LT_Z-Slope_12_6 to_1
= RT_Cu_3/
= RT_Cut_4/1
= RT_Cut_&/1
= RT_FIL3/1
= RT_FiL4/1
= RT_FiL&/
== RT_Z-Slope_12.6_to_1 -

Item Yalue
Name ABC
Description Aggregate Base ..
Stls D_ABC_Class B
Parent HMe_Lit1
Triangulated True
End Condiion  False -

Library [ active Template

Note: This is the only place where you can change the name of a Display Rule.

At the bottom of the pane, there is an box displaying information about the highlighted item. It
is informational only.

Preview

Presview:

N

/

The pane at the left bottom of Create Template displays a preview of the highlighted template.
From this pane, you can drag the template into the Active Template view to make a copy. You
can drag it by the default drag-point (shown as a cyan box) or by any other point in the
template. Dragging a template into itself is allowed.
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Current Template Information

Current Template
Mame: HM&_Crowened B10

Description:

The Current Template information is listed for the active template. In this area, you can add or
change the template description but not the name. To change the name, right click the template
in the library tree and choose Rename.

Display Options
Dizplay
@ Components Constraints
| Dizplay Point Mames

Dizplay All Components

The active template may be shown as Components (typical) or as Constraints (usually used
when analyzing the constraints assigned). Point Names may be toggled on or off as desired.
Display All Components will show any components in the template that are currently not
displayed because of Display Rules. These components appear as dashed lines.

Important!  When reviewing an unfamiliar template, it is always good to toggle on Display
All Components so you can see any hidden components.

Active Template Display

F=A S -l D 3

This view shows the active template. You may delete or rename templates in the list at left, but
in order to make changes to a template it must be shown in this view. A template can be
activated by double-clicking it in the library tree or by right-clicking on the template and
choosing Set Active.

e At the bottom left of the view are the active template View Controls

These MicroStation-like controls allow you to Zoom In, Zoom Out, change the
exaggeration in X or Y, Window Area and Fit the template in the window. Also on this set
of commands are short-cuts to Undo and Redo as well as the toggle for Dynamic Settings.
The Undo and Redo buffers are cleared when another template is activated or you close the
dialog.
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e Mouse Controls

The mouse wheel may be used to zoom in and out in this view. Clicking the wheel and
holding it down while moving the mouse pans.

e Hover Options

¢ Over a Point

Constraints:
Horizontal
Vertical

=L SO oo 3

Hovering over a point brings up a pop-up of point information.

¢ Over a Line (component)

Hovering over a line of a component brings up a pop-up of component and segment
information.

e Right-click menus

Right-clicking in the Active Template Display area brings up a menu. There are different
menus available, depending upon where and when you click: in a clear area, on a point, on
a line (component), while creating a component or while dragging component. Some of the
commands are also found on the pull-down menus. When a right-click menu is active, the
commands may be selected using either the left <D> or right <R> mouse button.
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¢ Right-click in a clear area.

Add Mew Compaonent 3 Simple
Template Documentation Link... Canstrained
Check Paint Connectivity... Uncanstrained
Delete Components Mull Paint
Change Template Origin End Condition

Delete Constraints from All Points

Set Dynamic Origin Ctrl-D

o Add New Component > Simple, Constrained, Unconstrained, Null,
End Condition: Used to create a new component in the active template. See the
Component section for details.

o Template Documentation Link...: Assigns a link to the template. See the
description in the previous section.

o Check Point Connectivity...: Checks the template to see if any two points are
closer together than the specified Tolerance. If there are, a box appears that lists the
points for a specific location and allows you to choose which is to be deleted. If
you want to keep both, choose <Esc>. Then, the next set of points are brought up.
This is the same as Merging Points, but it seeks out the points for merging rather
than having to select them individually.

o Delete Components: Notice this is plural, which means you can <D> and drag
your cursor across any number of components and they are deleted when you ‘let

B

go’.

o Change Template Origin: While this command is on all three right-click
menus, it functions differently depending upon whether it is selected while right-
clicking on a point or not. On a point, it moves the template so that the point
selected is at the 0,0 coordinate. If not on a point, it prompts you to identify the
point you want to move to the 0,0 coordinate.

Note: Remember, the 0,0 coordinate is where the template is applied to the
horizontal and vertical alignment.

o Delete Constraints from All Points: Removes all constraints from all points
regardless of how they are set.

o Set Dynamic Origin: This allows the Dynamic Origin (magenta box) to be
moved to a different location. See the Dynamic Settings section later in this
chapter for more details.

Important!  The Dynamic Origin (magenta box) is not where the template is
applied to the horizontal and vertical alignment.
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¢ Right-click on a point.

Add Mew Compeonent 3
Template Documentation Link...

Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Point...

Add Constraint 3
Delete Both Constraints

Delete Horizontal Constraint

Delete Slope Constraint

Delete Paint
Delete From Compaonents (Make MNull)

Set Dynamic Origin Ctrl-D

All of the clear area right-click options, plus:

O

Move Point: Allows the point to be moved graphically, or if Dynamic Settings is
active the key-ins can be used. This command is only available for points that have
no constraints (appear green and can be moved anywhere) or one constraint
(appear yellow and must hold the value of the one constraint, e.g. if it has a slope
constraint, it must be moved along that slope).

Note: Red points cannot be moved unless at least one constraint is released. You
can, however, Edit the constrained point and move it by changing the
constraint value(s).

Edit Point: Brings up the Point Properties dialog and allows the editing of
Names, Styles, Constraints, ctc. See the section on Points for details.

Add Constraint: Allows the addition of a constraint to the point and prompts for
the identification of the parent for the constraint, along with the value for the
constraint. Add Full Constraint adds Horizontal and Vertical constraints at the
same time. See the section on Point Constraints for additional details on available
constraints and when to use each.

Delete Constraints: Menu options change depending upon the constraints
currently assigned to the point. Allows the deletion of both or of individual
constraints.

Delete Point: Removes the point from the template. If the point is between two
points in a component, the remaining points are connected.

Delete From Components (Make Null): Removes the association of the
point from the its component(s), but leaves the point along with its constraints
intact.
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¢ Right-click on a line.

Add Mew Companent »
Template Documentation Link...

Check Point Connectivity...

Delete Companents

Change Template Origin

Delete Constraints from All Points

Edit Component...

Insert point

Add Paint

Unmerge Component Paints

Set Component Display Rules
Delete Component

Set Dynamic Origin Ctrl-D

All of the clear area right-click options, plus:

o

Edit Component: Brings up the Component Properties dialog and allows the
editing of Name, Description, Styles, etc. See the section on Components for
details.

Insert Point: Allows the placement of a new point in between two existing points.
The point may be placed graphically or with key-ins using the Dynamic Settings
box.

Add Point: Only available when right-clicking on a segment of an open
component. Allows the placement of a new point at the end of the component
closest to where you click.

Unmerge Component Points: Any common points between the component
selected and other components are copied so that each component has only unique
points. The copied points are named Copy of [original name]. Has no effect if the
component does not share points with other components.

Set Component Display Rules: Brings up the Component Display
Conditional Expressions dialog, which allows the creation or editing of Display
Rules, and/or the assigning of Rules to the component selected. See the section on
Display Rules for additional details.

Delete Component: Notice this is singular, which means it will delete only the
component selected. If the line selected is common to multiple components, you
are prompted for which you want to delete.
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Right-click while using Add > Simple:

Change Placement Paint

IMirrar
Reflect

Cancel

Ctrl-M
Ctrl-R
ESC

Set Dynamic Origin Ctrl-D

Change Placement Point: By default, the Add > Simple command places
the component by the upper left point of the parallelogram. Choosing this
command moves the placement point to each of the other points successively
around the component.

Mirror: Creates a second identical component (except for naming) mirrored about
a vertical line at the 0 horizontal coordinate.

Reflect: Creates the component in the opposite direction.
Cancel: Stops the command without creating a component.

Set Dynamic Origin: See the Dynamic Settings section later in this chapter for
more details.

¢ Right-click while using Add > Constrained, Unconstrained:

Finish
¥ Closed Shape

Mirrar

Undo Last

Enter
Ctrl-L
Ctrl-M

ESC

o

Cancel

Set Dynamic Ongin Ctrl-D

Finish: Stops the placement of the component. Use this after the last point is
entered.

Closed Shape: Makes the component being placed a closed shape.

Important!  Leaving Closed Shape toggled off and drawing the component closed

o

O

is NOT the same as having Closed Shape toggled on. This is a
component property and may be changed later, however. Components
must be listed as Closed in order for them to be used in end-area
volume calculations.

Mirror: Creates a second identical component (except for naming) mirrored about
a vertical line at the 0 horizontal coordinate.

Undo Last: Removes only the last point created. This is very useful when you
enter a wrong point, but don’t want to start over or wait until finished to correct the
error in point properties.

Cancel: Stops the command and does not keep any entered points.
Set Dynamic Origin: See Dynamic Settings below.

¢ Right-click while dragging a template into the Active Template View. All of these
commands are the same as described in the Right-click while using Add > Simple
section above.

Colorado Department of Transportation Page 127



Chapter 10 - Typical Sections A Practical Guide for Using InRoads XM

Dynamic Settings

The Dynamic Settings dialog can be very helpful when creating and editing templates. You can
toggle on the dialog by selecting Tools > Dynamic Settings or by choosing the Dynamic
Settings icon on the view controls toolbar in the Active Template view. The dialog changes
depending upon if you are dealing with general components (as shown on the left) or end
conditions (as shown on the right).

Dynamic Settings [l

# 3390 Step: gn
Ve -15.30 Step: p0

| Check for Interception

Dynamic Settings =]
: 33490 Step: g0

E

b -16.40 Step: 010

| Place Point at Interception

Do Mat Construct

Paint Marne: EOP - Paink M arme: Toe-of-Fill -
Paint Style: D_EDF'—V Paint Style: W
Apply Affines Apply Affives
hs= - he= -
Set Dynaric Origin Set Dynaric Origin
There are several options within the Dynamic Settings:
¢ The read-out can be shown as either X: and Y: or <D> on the label and it converts to X:
and Slope:. This readout is from the Dynamic Origin which is shown as the small
magenta box.
¢ Steps: Lists the steps or intervals as defined in Tools > Options and may also be
entered here, either in X and Y master units or in X and Slope, depending upon the
readout selected.
¢ Point Name: When creating a new point, the name listed is used. It may be chosen
from the drop-down (which comes from the Point Name List) or keyed in. If a
component is created, this name is used as the seed name for all the points.
¢ Point Style: If the Name is chosen from the drop-down, the Style is populated
automatically from the Point Name List. If the name is keyed in, the Style may be
chosen from the drop-down (which comes from the Styles in the current XIN). This
style is assigned to the corresponding feature when the design surface is created by
Roadway Designer.
¢+ Apply Affixes: Toggles on or off the Affixes, which are set in Tools > Options.

Key-ins: The drop-down menu lists the different key-ins that can be used when
locating a point or component:

o xy=x-value,y-value — based on the template grid

o dI=delta x-value,delta y-value — from the previous point

o hs= delta x-value,slope — from the previous point

o vs= delta y-value,slope — from the previous point

o ol=delta x-value,delta y-value — from the Dynamic Origin (magenta box)

o os= delta x-value,slope — from the Dynamic Origin (magenta box)
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¢ Set Dynamic Origin: This allows the Dynamic Origin (magenta box) to be moved to
a different location. Use this when the point being placed is offset a known x and y or x
and slope from a point that is not the previous one located. Set the Dynamic Origin on
the reference point, then use the of or os key-ins listed above to locate the new point.

Important!  The Dynamic Origin is not where the template is applied to the horizontal
and vertical alignment. The template is applied at the 0,0 coordinate in the
template grid. For clarity, you can keep the Dynamic Origin at the 0,0
coordinate when not using it as noted above.

Additional options for End Condition Points are described in the CDOT End Conditions area of
this chapter.

Test Mode

This command activates the Test End Conditions dialog as shown.

Bt Test End Conditions =

i

Close

| Failwe Repart |

| Check Prioiities |

| Werify Features |

Help

Ayailable Targets:
<Aetivey-Surface

Use Surface Slope:
0.00%

| Draw | | Fieset |
Display Rules:

Mame  Value

EE TR b

To test the end conditions:

1.

Choose the command while the template in question is active. If there are priority conflicts
you will first be asked to choose the order of processing for the end conditions.

Select a target from the list of Available Targets (generated from the active template’s end
conditions).

Choose Draw and place the target in the desired position. If more than one target is listed,
you may need to place all the targets before seeing a result.

After drawing the targets, you may select Failure Report for a list of end conditions that
did not meet their targets.

Check Priorities allows the order of end conditions to be changed.

Verify Features checks the solution to see if there are multiple occurrences of the same
feature name.
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8.

In the Display Rules area, there is a list of the Display Rules found in the template. To
force a temporary True or False results to see the outcome, select the rule and <D> on the
True/False toggle.

Reset removes the targets and starts the process of testing over again.

Section Summary:

The CDOT standard template library can be copied to start your project-specific library.
Templates can be copied from previous projects.
The Create Template dialog is used to create and edit templates.

Right-click menus are available in the Create Template dialog. The commands they
contain are context sensitive and depend upon where you are and what you are doing when
you right click, for example: in a clear area, on a point or on a line of a component.

The Dynamic Settings box allows you to use key-ins for precision placement of points and
components.

The Dynamic Origin (magenta box) is not where the template is applied. The 0,0 coordinate
of the template is applied to the horizontal and vertical alignments.
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Organization of the Template Library

Section Objectives:

e To learn how the CDOT standard template library is structured and where to look for the
necessary templates for your project.

e To learn how to modify the standard templates if necessary to meet your design criteria.

e To become familiar with the standard templates, sections and components available by
reviewing how the standard templates are put together.

e To learn how the templates will work based on their component and point properties.

The CDOT_Template-Library is structured with complete templates at the top of the folder
structure and individual template pieces (called components) at the bottom. The purpose of this
folder structure is to:

1) Make completed templates more accessible in Roadway Designer and

2) To emphasize that when building a new template, the first step is to create an empty
template.

Note: In InRoads terminology, a template refers to everything in the template library that is
not a folder or the point name list. To help with communication and training, CDOT
has further categorized the contents of the template library into templates, sections, and
components based on the completeness of the data they contain.

Each folder level in the template library (Templates, Sections, and Components) refers to the
completeness of the template as follows:

e 1-Templates folder contains complete templates with the basic components of roadway
Cross sections.

e 2 -Sections — Pavement folder contains portions of a roadway cross section including
pavement and sub base for lanes, shoulders, curb and gutter, and medians.

e 3 -—Sections - End Conditions folder contains Z-slope components, cut and fill slopes, and
curb and gutter templates.

e 4 - Components contain individual building blocks for defining sections or templates.

e The illustration below shows the standard template library’s top level folder structure as it
appears in the Create Template dialog box.

2§ C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Templates\CDOT_Template-Library itl
"ZZ Point Name List
(1 1- Templates
() 2 - Sections - Pavement
[ 3 - Sections - End Conditions
(Z] 4 - Components

Colorado Department of Transportation Page 131



Chapter 10 - Typical Sections A Practical Guide for Using InRoads XM

Templates

This folder contains standard templates based on the CDOT 2005 Roadway Design Guide.
Modify these templates as needed. Save new or copied complete templates to this folder.
InRoads XM allows great flexibility in designing templates. With the advent of components,
the design models used for CDOT’s V04.00.00 configurations adhere as much as possible to
the CDOT 2005 Roadway Design Guide and the CDOT Standard Plans- M&S Standard 2006
Edition.

£ 1- Templates
»={ CONC_Divided_TypeA_4Lane
= CONC_Ramp
»= HMA_Crowned_B10
== HMA_Divided_TypeA_4Lane
»= HMA_Full_Depth_Widening_2Lane
> HMA_Urban_4Lane

The illustrations on the next several pages show the six templates included in the Templates
folder as they appear in the Create Template dialog box.

Pavement Section Median Pavement Section

End Conditions End Conditions

Profile Grade &
Pivot Point

Figure 1: HMA_Divided_TypeA_4Lane
e HMA_Divided_TypeA_4Lane — This is the typical design for a four lane divided highway
based on Figure 4-1 of the 2005 Roadway Design Guide. Each Pavement Section contains:
¢ 12 ft lanes (two lanes)
¢ 4 ftinside shoulders
¢ 12 ft outside shoulders
¢

Normal Crown Cross slope
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Pavement Section

Middle Lifts

\— Bottom Lift

Figure 2: Pavement Section Detail from “Figure
1:HMA_Divided_TypeA_4Lane” on page 132

¢ The Hot Mix Asphalt pavement is 15” thick, made up of five lifts:
o 2intop lift
o 3 in middle lifts (three lifts)
o0 4 in bottom lift

o 6 in layer of Aggregate Base Course Class 6

End-Conditions

Fill-Slopes

Figure 3: End Conditions Detail

The end conditions show the clear zone treatment and possible cut and fill slopes
based on 6:1, 4:1 and 3:1 slopes. Please refer to the End Conditions section of this
manual for a detailed discussion on the subject.
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¢
¢

“Figure 3:End Conditions Detail” on page 133 defines possible cut and fill solutions
that tie the pavement section to the existing ground and are based on Table 4-2 Fill
Slopes of the 2005 Roadway Design Guide. This end condition includes:

Z-Slope with a horizontal measurement of 12’ from the edge of pavement and a slope
of 6to 1

(3) fill slopes; 6to 1,4to 1,and 3 to 1
(3) cut slopes; 6to 1,4 to 1, and 3 to 1

Profile Grade

&
K Pivot Point ]
-

Figure 4: CONC_Divided_TypeA_4Lane

CONC_Divided_TypeA_4Lane — This is the typical design for a four lane concrete highway
based on Figure 4-2 of the 2005 Roadway Design Guide. Each pavement section contains:

14

* & & o

12 ft lanes (two lanes)

4 ft inside shoulders

12 ft outside shoulders

The concrete thickness is 9 in

12 in ABC Class 6 base extends 2 ft past the edge of concrete and tapers down to the
POSS as shown in the detail below

End condition treatments are as shown from HMA_Divided_TypeA_4Lane
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Profile Grade

&
Fivot Point \
=

Figure 5: CONC_Ramp

e CONC_Ramp — The ramp template based on Figure 4-3 of the 2005 Roadway Design
Guide. The typical standard pavement section for single lane ramp for CDOT has a 15 ft
lane, 4 ft and 6 ft shoulders. The pavement section contains:

¢ 15 ftlane
12 ft inside shoulder
6 ft outside shoulder

The concrete pavement is 11 in thick

* & & o

3 ft wide Hot Mix Asphalt pavement for guardrail type 3, 2 in thick, is placed along the
shoulder edge. Refer to CDOT M&S Standards M-606-1.

¢ End condition treatments are as shown for HMA_Divided_TypeA_4Lane
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Profile Grade
&
Pivot Point

Figure 6: HMA_Urban_4Lane

e HMA_Urban_4Lane — This urban highway template is based on Figure 4-4 of the 2005
Roadway Design Guide. It contains:

¢ 12 ftlanes in each direction in a normal crown (two lanes)
¢ The asphalt pavement is 8 in thick, made up of:
o 2intop lift
o 3 in middle lift
o 3 in bottom lift
6 in layer of ABC Class 6 base runs under the asphalt to 12 in past the curb and gutter

Type2-1IB curb section is used at the edge of pavement. This type of curb and gutter
section allows the slope of the gutter pan to match the pavement cross slope for cross
slopes greater than +4% or less than -4%

Type IIB
Curb

Figure 7: Type2-lIB Curb Section

Note: To see the all the attached sections toggle on Display All Components in the
Display section of the Create Template dialog box. The template is developed
this way so that the end conditions connect properly to the top back of curb.
Refer to Curb and Gutter discussions under the Pavement Sections of this
manual for additional discussion on Curb and Gutter.
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Profile Grade

&
Pivot Point \

Figure 8: HMA_Crowned_B10

e HMA_Crowned_B10 — This is a typical two lane normal crown template based on Figure 4-
5 of the 2005 Roadway Design Guide. It contains:

¢
14
¢

(1) 12 ft lane in each direction

12 ft Shoulders

The asphalt pavement is 8 in thick, made up of:

o 2intop lift

o 3 in middle lift

o 3 in bottom lift

A 6 in layer of ABC extends 2 ft past the bottom lift on each side

End condition treatments are as shown for HMA_Divided_TypeA_4Lane
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Profile Grade

&
Pivot Point \

Figure 9: HMA_Full_Depth_Widening_2Lane

HMA_Full_Depth_Widening_2Lane — This template is for use on widening and resurfacing
projects based on the Edge of Pavement Detail in Figure 4-5 of the 2005 Roadway Design
Guide. It contains:

¢
¢
14

12 ft lane overlaid on the existing pavement each direction
12 ft shoulders built to a full depth of 8 in of asphalt

HMA is 2 in thick over the existing pavement and 8 in thick at the shoulders. It is made
up of:

o

o

o

o

2 in top lift that extends 24 ft to each side of the centerline
3 in middle lift under the new 12 ft shoulders
3 in bottom lift under the new 12 ft shoulders

A 6 in layer of ABC Class 6 under the shoulders extends 2 ft past the bottom lift on
each side

End condition treatments are as shown for HMA_Divided_TypeA_4Lane
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Pavement Sections

The 2 - Sections - Pavement folders contain full depth segments of the roadway pavement
cross section of a template. Pavement sections are partial templates. They represent one
segment of the total pavement. For example, sections from the Driving Lane Sections folder
represent a single pavement section from the finished grade to the subgrade. The reader is
encouraged to explore the contents of the Pavement Sections sub-directories since only some
of the sections are displayed or discussed below. The folder structure for pavement sections is
shown in the illustration below.

5 2 - Sections - Pavement

=5 Curb & Gutter Sections
= C/G_Typed-lB
= C/AG_Typel-lIB
3¢ C/G_Type2-IM
=l CAG_Type2- M

|23 Driving Lane Sections

|23 Median Sections

|2 Shoulder Sections

Curb and Gutter

The Curb and Gutter Sections folder shown above contains Curb and Gutters as defined in the
CDOT Standard Plans-M&S Standards M-609-01.

In the folder;

¢ C/G_Type2-IB is curb and Gutter Type 2 (Section IB)

¢ C/G_Type2-1IB, is curb and Gutter Type 2 (Section IIB)

¢ C/G_Type2-IM is curb and Gutter Type 2 (Section IM) and
¢ C/G_Type2-1IM is curb and Gutter Type 2 (Section 1IM)

The Curb and Gutters are modeled such that:

1. When the curb and gutter is attached to pavement with cross slope of less than 4%
while more than -4%, the gutter cross slope will be as defined in CDOT M&S
Standards M-609-1.

2. When the curb and gutter is attached to pavement with cross slope greater than 4% or
less than -4%, the gutter cross slope will match the cross slope of the pavement.

Important!  The desire to have the gutter match the cross slope of the pavement is not a
given. This is a design decision left up to the CDOT designer or engineer in
charge of the project. While the curb and gutter sections in the CDOT standard
template library reflect this decision, they can be modified for other design
situations. See the section Display Rules and Parent Components on how to
use different design criteria with these sections.
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Gutter Pan Cross Slope example

The CDOT M&S Standard M-609-1 was used to model the Type2-1IB curb and gutter
section. The Type2-1IB curb and gutter section shown here is a good example of how the
new software is used to accommodate CDOT design decisions.

C/G_Type2-1IB in
normal crown condition.
Notice the slope of the
gutter pan

Figure 10: C/G_Type2-l1IB Pavement Less Than 4%

C/G_Type2-1IB in
Superelevation condition

Figure 11: C/G_Type2-11B Pavement Greater Than 4%

¢ Figure 10:C/G_Type2-11B Pavement Less Than 4% - 10 shows €/G_Type2-1IB in a
normal cross slope condition and

¢ Figure 11:C/G_Type2-11B Pavement Greater Than 4% - C/G_Type2-1I1B Pavement
Greater Than 4% shows C/G_Type2-IIB in a superelevated cross slope condition.
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Shoulder Sections
Shoulders

The figure below shows standard shoulder sections and how they are applied to a template
design.

\ Location of
HMA_Inside_Shoulder_5Lifts_12z
placed as defined in the library

4
/
\
Location of
HMA: -Qutside_ Shoulder_5Lifts_ 12z

placed as defined in the library

o HMA_Inside_Shoulder_5Lifts-12z and HMA_Outside_Shoulder_5Lifts-12z — The “stair-
step” design of the pavement edge is based on the Edge of Pavement Detail in Figure 4-5
of the CDOT 2005 Roadway Design Guide. Both sections contain:

¢ 12 ft wide outside shoulder

¢ The Hot Mix Asphalt pavement is 15 in thick, made up of five lifts:
o 2intop lift
o 3 in middle lifts (three lifts)
© 4 in bottom lift

¢ 6 in layer of ABC, Class 6 base

Both inside and outside shoulders are created for the right side of the pavement section.
The Mirror or Reflect command is used to place the left side version for this shoulder
section.
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End Conditions Sections

The 3 - Sections — End Conditions folder contains predefined sections for end conditions
complete with multiple cut and fill solutions. This folder is divided into groups for Curb and
Gutter side slopes and Z slopes.

3 3- Sections - End Conditions
[ Curb & Gutter Sections
=3 Z-5lope End Conditions
=4 High Speed End Conditions
= F12 6 to_1
= 74 6 to_1
= 766 to_1
== £8 B to_1
[ Low Speed End Conditions

End conditions refer to roadside designs associated with the unpaved clear zone area or
roadside safety items like Guardrail type 7, Guardrail type 3 and cut and fill slopes.

End Conditions treatment or the selection of roadside safety items is influenced by several
factors. These factors will vary even within the project.

Below are some of the factors that will influence End conditions or component selection:
1. Clear Zone requirements
2. Design Speed and traffic volumes
3. Roadway Category or designation
4. Local terrain
5. Structures and obstructions
6. Right of Way limitations
7. Drainage requirements
8. Project budget
9. Local preferences

For CDOT, the primary reference material for the determination of End Conditions
requirements based on Clear Zone, design speed and traffic volume is the Roadside Design
Guide, 2006 Edition, published by American Association of State Highway and Transportation
Officials (AASHTO). Other references include:

e CDOT 2005 Roadway Design Guide
e CDOT Standard Plans - M&S Standards

The designer needs to be familiar with the project, factors influencing design decisions and the
above references.
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Z-Slope End Conditions

Z-Slope End Condition sections describe the horizontal width and slope of the Z-Slope
component. For Example, Z12_6_to_1 defines a Z-Slope component that measures 12’
horizontally and has a slope of 6 to 1. The dimensions for the Z-Slope components come from
Figures 4-1 and 4-5 of the CDOT 2005 Roadway Design Guide. Cut and fill slopes are based
on Table 4-2 Fill Slopes of the CDOT 2005 Roadway Design Guide.

Component and Point Properties

Component and Point Properties are major factors in determining how components are
modeled. These properties are covered in more detail in later sections of this document but for
now it is necessary to mention a few details regarding some of these properties.

h Component Properties @
Name: LT_Fil_3/1 +| [ Aopy
Description:

Close

Style: D_Toe-of-Fil N < Previous
Parent Component: (1T 7.Siope_12. 6.t il

Display Rules:

Next >

__ Hel
| Exclude from triangulation =

End Condition Properties

Target Type: Ciarace «| Priority: I 3

Surface v <Active> [ Benching Count:

Horizontal Vertical =
Offsets:  |p e 0.00 Rounding Length 0.00

In the Component Properties dialog, all of the cut and fill components have their Target set to
the active surface. This allows the same end condition to be used on multiple projects without
having to edit each component that lists the target.

When multiple end condition components begin at the same location in the template, the
Priority determines the order of processing. The lowest numbered Priority is used first. If the
slope does not intercept the existing ground (or other listed target), the next lowest priority is
tried, and so on. Once a solution is found, processing stops for that location and no other slopes
are tried. If no solution is found, the end condition fails and no sideslope is formed for that
location. Processing occurs at each station where a template is ‘dropped’. See the Roadway
Modeling chapter for more details on Template Drops.
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ﬁ Point Properties
Name: LT_Toe-of-Fil2 - 4
Feature Name Ovenide: || T Toe-of-Fil2 [ =
Surface Feature Style: [D it ,]

< Previous

] Atemate Surface:

End Condition Properties

Next >

e

[¥] Check for Interception Member of:
[¥] Place Point at Interception LT_A_3
I [¥] End Condition is Infinite I
[7] Do Not Construct
Constraints
Constraint 1 Constraint 2

Type: [ Horizontal v ] [ Slope = }
Parent 1: LT POSS ~| #| [L7_Poss | 4|
Value: 50,00 33.33%
Label:  Toef-Fill-Horiz-Mimc v Toe-of-Fill-Slope-Mim
[7] Style Constraint:

Honzontal erical Both

One differentiating factor for end condition sections is whether or not the checkbox for End
Condition Is Infinite point property is toggled on.

¢ When toggled off, the maximum length of the end condition is determined by its

constraint.

¢ When on, the end condition can extend past the distance defined in the constraint.

Standard fill height maximums for each slope were used to determine the default horizontal
measurement (the horizontal constraint value in the Point Properties dialog box) for each slope.
The horizontal measurement is not important for slopes that are allowed to be infinite, although

1t cannot be 0.00.
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Following is an example end condition section.

Slope with an infinite length

Fixed length
Z slope

Slopes with a
maximum length

Slope with an infinite length

Figure 12: Z12_6_to_1 End Condition Detail

e 712 6 _to_1 — This section contains:
¢ (1) Fixed Z-Slope component measuring 12’ horizontally and a slope of 6 to 1.
¢ (1) 6to 1 fill slope measuring 12 horizontally. Priority is set to 1.
¢ (1)4to 1 fill slope measuring 58 horizontally. Priority is set to 2.
¢

(1) 3 to 1 fill slope measuring 60’ horizontally. End Condition is Infinite is toggled on.
Priority is set to 3.

<

(1) 6 to 1 cut slope measuring 12’ horizontally. Priority is set to 4.
(1) 4 to 1 cut slope measuring 58’ horizontally. Priority is set to 5.

(1) 3 to 1 cut slope measuring 60’ horizontally. End Condition is Infinite is toggled on.
Priority is set to 6.
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Components

This folder contains the components used to build sections and complete templates. They are
sorted into subfolders based on their use. The illustration below shows the subfolder structure
of the 4 — Components folder of the standard template library as it appears in the Create
Template dialog box.

=5 4 - Components

(2] Agoregate Bases

[ Bamers & Misc Comporents
[ Curb & Gutter Componznts
(27 End Condtions

] Pavemerts

[ Sidewalks & Bike Paths

[ Subbasss

The standard components can be grouped into three functional categories:
e linear elements

e fixed shape elements

e variable shape elements

The examples below represent typical component designs from each of these categories and the
unique elements of the different component types.

Linear Elements

Components in the End Conditions folder fall into the linear elements category. These
components are simple linear elements generally used to define options for side slopes.

5] End Conditions

5] Cit Slope Componerts
== Cut_2 to_1
== Cut_3 to_1
= Cut_4_to_1
= Cut_6 fo 1

3 Fill Slope Components
== Fill_Z_to_1
= Fill_3_to_1
== Fill_4_to_1
== Fill_6_to_1

25 7-Slope Components
[ High Speed Z Slopes
[ Low Speed Z Slopes
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A typical end condition component, like the one illustrated below, is a single line segment. The
right point is constrained to the origin (the left point) with a horizontal and a slope constraint.
The information for defining end condition components comes from Chapter 4 of the 2005
Roadway Design Guide.

Toe-of-Fill

Figure 13: FiII_6to_1

¢ Fill_6_to_1 — The typical end condition component, like the one illustrated above, is a
single line segment. Its properties are:

o Check for Interception

o Place Point at Interception

o Horizontal constraint with a Value of 12

o Slope constraint with a Value of -16.67%

o Both constraints have the point POSS as the Parent
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Fixed Shape Elements

The majority of the remaining components are classified as fixed shape elements. Fixed shape
elements typically remain constant throughout a model unless design criteria dictates
otherwise, in which case they are modified by Superelevation Controls, Points Controls or
Parametric Constraints. See the Roadway Modeling chapter for additional details. The shape
may be a polygon or it may be more complex like curb and gutter.

Important!  These components have the component property Close Shape toggled on in
order to be used in End-Area Volume calculations.

_r_:\E.C Centerline-Top

—___ABC Laneline-Top

Genterline-Top

=<l kubBase Laneline-Top

Figure 14: Typical Fixed Shape Element

e ABC_Lane — This component is typical of most surfacing and subbase components. It
contains:

¢ 4 points

¢ The top right point is constrained to the origin with horizontal and slope constraints.
The value of the horizontal constraint is 12. The value of the Slope constraint
is -2.00%.

¢ The two bottom points are constrained to the points above by horizontal and vertical
constraints. The value of the horizontal constraint is 0. The value of the vertical
constraint is -0.50. These values are the same on both points.
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Variable Shape Elements

There are few exceptions to the previous example. Currently those exceptions are limited to the
Guardrail Type 7-CE component in the \Barriers & Misc Components\Guardrail Type 7 folder
and both Wing Wall_Cast-in-Place components in the \Barriers & Misc Components\Walls
folder.

- 4 - Components
7 Aogregate Bases
— Bamiers & Misc Components
—4 Guerdrail Type 7
== Guardrail_Type 7LA
== Guardrail_Type 7LC
== Guardrai_Type 7LD
== Guardrai _Type 7CE
»=={ CGuardrail_Type 74CL
22 Guardrail Widening
— Wals
sea WingWall_Castin-Place-Fxed-Base
sea WingWall_Castin-Place-Fed-Top

Shapes of variable components are not fixed but depend on other design criteria and are used in
areas of the project where a variety of field conditions require on-demand changes to the
component design. The two component types previously mentioned are illustrated below.

Median Barrier Example

Connect Points

+

+
\7C0nnect F’o]nts—V Connect Point /

Figure 15: Guardrail Type 7-CE

Guardrail_Type 7-CE — This illustration shows how the shape of the barrier varies with the
elevation changes of the travelways on either side of the median in a divided highway. This
barrier has base width of 23” at a height of 34”or less. When the height is 34 or more, the
base varies in width from 23” to a maximum of 26.75”. The design is based on the CDOT
M-606-13 Guardrail Type 7 F-Shape Barrier standard.

Details of this component include:

¢ Two points on the bottom of the barrier are tied to the elevation on their respective side
of the median.
The barrier height and width vary with the elevation difference between the two sides.

To learn how to apply this median barrier, see Lab 3.4 in the Labs for InRoads XM
guide.
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Wing Wall Example

Figure 16: WingWall Cast-in-Place Fixed Base

WingWall_Cast-in-Place-Fixed-Base - This component is set up to adjust the wall height
from pavement surface to the top of the wall based on maximum fill heights. It is used
when the wall rises above the level of the roadway surface. Its sister component,
WingWall_Cast-in-Place-Fixed-Top is used when the wall drops below the level of the
roadway surface.

¢ The design of this component is based on the CDOT M-601-20 Wingwalls for Pipe or
Box Culverts standard. As the maximum fill height for a wall height is reached, the wall
height rises and the base of the wall expands to set base widths.

o Is made up of 10 wall components with different base widths.

o Display Rules are used that only allow the display of the proper wall component
based on the height of the wall.

Section Summary:

The CDOT standard template library is organized into Templates, Pavement Sections, End
Condition Sections and Components.

There are several example templates in the completed template folders that you can use ‘as-
is” or modify to fit your design criteria.

Pavement Sections contain multiple components and can be used to build completed
templates if one of the standard templates does not fit your design criteria.

End Condition Sections match CDOT’s the standard sideslope design criteria.

Components are the basic building blocks that can be used to build sections and templates.

Page 150

Colorado Department of Transportation



A Practical Guide for Using InRoads XM Chapter 10 - Typical Sections

Template Development

Section Objectives:

e To become familiar with the different areas of the standard template library and how the
sections and components can be used to create templates.

e To develop a background knowledge of how Points and Point Constraints work so the
CDOT standard templates can be used more effectively.

e To learn the differences between Component types and how each is used in the CDOT
template library.

e To learn how to apply basic Component Properties to control their display in the plan and
Cross sections.

e To learn how to create more complex components using the Parent and Display Rule
component properties.

When constructing a template in InRoads, it is best to use the largest assembly that meets the
design criteria. For example, if a 2 lane road with paved shoulders is required, the
HMA_Crowned_B10 template may be used and lane, shoulder widths and lift thicknesses
adjusted as required. If a standard template is used, it should be copied and renamed prior to
editing. This will identify the template as being used for the project.

It should be noted, however, that because the surfacing components are merged most templates
are not suitable for a major overhaul. It would be tedious to add an additional lane to the
HMA_Crowned_B10 template, for example. Therefore, the sample templates should only be
used if they are very close to the desired design.

If there is not a template that will work, the sections should be used to create the desired
template. There are sections available that cover most design situations with minor
modifications. Modifications to the sections should be done prior to placing the section in the
template. Editing the section before placing it in the template will reduce the amount of editing
required if the section is used more than once.

It should be noted that most sections are set up to be placed on the right side of the origin. To
place a section to the left of the origin, Reflect the section during placement. If the template
design is symmetrical, the section can be placed on both sides using the Mirror option.

Certain specialty components may be required for a project (Type 7 Guardrail and Walls, for
example). The component folders also contain these special components as well as all of the
parts used to create the sections and templates. Components can be used in the template or used
to build a new section, if required.

Finally, if there is not a component that can be used, a new component can be built. If the new
component is a single unique part, it can be built directly in the template. If the new component
is used multiple times, it should be created by itself in the proper component folder. This makes
it easier to place the component in a template multiple times, or to place the component in
multiple templates.

The information presented below is in reverse order to the sequence presented above. This was
done so that the templates can be explained from the smallest building block to the complete
template.
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Components

This section describes how template components are made and how they are edited. Examples
from the template library are used to highlight key points.

Template Points

All components are made up of points. The points used to define a template become breakline
features in the resulting design model. A template point is assigned a name and a style (which,
in turn has a named symbology assigned) that determine the name and the style of the feature
when the design surface is created with Roadway Designer. The features are then saved as part
of the surface. Each point on the template must have a unique name. If the same name is used
twice, it is appended with a numeric counter.

Point Constraints

Each point in a template can have constraints to determine how the points are allowed to move
and their connectivity within a template. Many of the constraints have values such as distances
or slopes from reference points. These reference points are called Parents. When a point
moves, any point that lists it as a Parent is affected. Since the affected point may also be a
parent for other points, there is a domino-type effect. Depending upon the constraint, 0, 1 or 2
parent(s) may be required. Parent points do not have to reside in the same component as the
affected point.

Important!  Point Controls and Parametric Constraints override Point Constraints. For
more information, see Point Controls and Parametric Constraints in the
Roadway Modeling chapter.

Points may be:

e  Fully constrained (two constraints). Fully constrained points appear as RED plus signs on
the template. Most points on a standard template should be fully constrained.

Constraints

Conc_Laneline-Top
' Constraint 1 Constraint 2
Type: | Herizantal - | |Vertical - |
Parent 1: |E0nc:_LaneIine-Top V|ﬂ |E0nc:_LaneIine-Top V|ﬂ
JhE(’iSE Laneline-Tpp
Malue: 0,00 0.75

An example of a fully constrained point is shown here. The SubBase_Laneline-Top point is
constrained Horizontally and Vertically to the Conc_Laneline-Top point. When the
Conc_Laneline-Top moves, the SubBase_Laneline-Top point moves with it, maintaining
horizontal and vertical distances as defined by the constraint values.
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e  Partially constrained (one constraint). Partially constrained points appear as YELLOW plus
signs on the template. It is sometimes beneficial to remove one constraint from a fully
constrained point just for testing.

Here the Curb_Gutter-Top point has the Slope
constraint removed. Now the point can be moved
to test the gutter and the lower points

=i oH-tOu ¢ 3

For example, you may remove the slope constraint, then move a point to ensure the points
below follow (as during superelevation), or that a Display Rule works correctly.

e Unconstrained (no constraints). Unconstrained points appear as GREEN plus signs on the

template.

?‘ Paint Properties ===
Hame: 44_Lift1_Centerline-Top + ﬂ Apply
Feature Name Overmide: | Hids_Lifd_Centerine-Top |W|
Surface Feature Stle: | Copterline - | |m|

Alternate Surface: |7|
Mext >
| Help |
Mernber of:
Hbdas_Lift1
Constraints
Canstraint 1 Canstraint 2
Type: | Mone - | | Mane - |

Typically unconstrained points are points that will be assigned to follow a certain path,
such as the Centerline of the template which follows the horizontal and vertical alignments.
Other points that you know are to be controlled with point controls, such as the centerline
of another set of lanes (as in a divided highway) following different horizontal and vertical
alignments may also be unconstrained.

In general, points other than the centerline should be fully constrained unless there are special
circumstances dictating otherwise. For an example, see the Point Controls section of the
Roadway Modeling chapter.
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There are several different types of constraints you can place on points:

Horizontal: Requires 1 Parent. The point is locked by a horizontal distance from the parent,
as specified by the Value entered.

Constraints
Constraint 1 Canstraint 2

Type: | Harizantal - | | Wertical b |
Parent1: | Hia,_Litt!_Laneline | ﬂ [ HM&_Lit1_Laneline | ﬂ

BubBase Lanedine-Top

Value: 000 017

An example can be found in most of the CDOT templates including the Section
HMA_DrivinglLane-2Lifts. Here, the HMA_Lift2_Laneline-Top point is horizontally
constrained to the HMA_Lift1_Laneline-Top parent point by a value of 0.00, meaning it will
always have the same width from centerline as its Parent.

Vertical: Requires 1 Parent. The point is locked by a vertical distance from the parent, as
specified by the Value entered.

Constraints
Constraint 1 Canstraint 2

Type: | Harizontal M | | Wertical i |

Parent 1: [Hita_Litl_Laneline | 4| [HMa_Liftl_Laneline ~| 4]

Walue: 000 017

An example can be found in most of the CDOT templates including the Section
HMA_DrivinglLane-2Lifts. Here, the HMA_Lift2_Laneline-Top point is vertically
constrained to the HMA_Lift1_Laneline-Top parent point by a value of -0.167, meaning it
always maintains this depth from the top.

Slope: Requires 1 Parent. The point is locked by a slope from the parent, as specified by the
Value entered.

&M A_Lift1_Centerline:Tap

HMA_Lift2 Centerline:Top

ABC Centerline-Top HA

ABC Laneline-Top Constraints . X
Constraint 1 Constraint 2

Type: | Harizontal - | | Slope - |
Parent 1: (Kt Lit_Centerlr v | 4| [HMa_Liftl_Centerir ~] 4]
Follover alues...

Waluer 1200 -200%

SubBase Centerline-Top

SubBase_Laneline-Top
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An example can be found in most of the CDOT templates including the Section
HMA_DrivinglLane-2Lifts. Here the HMA_Lift1_Laneline-Top point is slope constrained to
the HMA_Lift1_Centerline-Top parent point by a value of -2.0%.

e Vector Offset: Requires 2 Parents. The point is locked onto a vector as defined by the 2
parents. The point may be offset perpendicular from the vector by entering a Value.
Positive values are offsets to the right of the vector, Negative values to the left.

Constraints

Constraint 1 Constraint 2
Type: | Harizantal - | |Vect0r-foset w7 |
Parent 1: (Kt Lit_Centerlr v | 4| [HMa_Litl_Centerir ~] 4|
Parent 2: |m| ﬂ
Walue: 12.00 0.00

An example can be found in many of the CDOT templates including HMA_Crowned_B10.
Here the RT_HMA_Lift1_Laneline-Top point is locked onto the vector defined by
HMA_Liftl_Centerline-Top to RT_HMA_Lift1_EOP-Top, with a 0.00 Offset.

Note: The Parent points defining the vector do not have to be on either side of the
constrained point, nor do they have to be in the same component. They are simply
used to define a vector and can be anywhere in the template. This is most often
used when the Parents form a vector that is variable during modeling, such as in
superelevation, and you want the constrained point to follow the variable vector.

® Project to Surface: No Parent point is required, but a parent direction and a surface value
must be specified. The point projects in the direction selected until it intercepts the surface
listed.

gMA Lift_Cemerline-Top.

HMA_Lift2_Centerline-Top
LT _HMACLift2_Laneline-Top

LT HMA Lift3 orTop

Constraints

LT ABC_Shoulder-Top Eorstanil Constiaint 2
Type: | Harizantal - | | Project To Sulface |
Parent 1 | Hia_Littl_Centerir + | ﬂ | &ny Direction |
T SubBase Shoulder-Top Walue: 1200 12345 _Ewisting -

An example can be found in several of the CDOT templates including
HMA_Full_Depth_Widening_2Lane. Here the RT_ and LT_HMA_Lift1_Laneline-Top points
are set to follow the existing ground.

Important!  If two adjacent points in the same component project to the same surface,
the component will ‘trace’ the surface in between the points.
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Project to Design: No Parent is required. The point is projected at the slope or vector
defined by the second constraint and stops when it encounters the design model. This is
most often used when a subgrade must tie to a variable sideslope. The Value listed
determines the maximum distance the projection can go and a positive value forces the
projection to the right, negative to the left. A zero Value allows an unlimited distance to
either the right or left, whichever interception is closer.

Horizontal Maximum: Requires 2 Parents. The point is locked to a horizontal distance
from whichever parent is further to the right, with the distance specified by the Value.

Horizontal Minimum: Requires 2 Parents. The point is locked to a horizontal distance from
whichever parent is further to the left, with the distance specified by the Value.

Vertical Maximum: Requires 2 Parents. The point is locked to a vertical distance from
whichever parent is higher, with the distance specified by the Value.

LT_Barrier-Top

Constrainks

Constraint 1 Constraint 2
Type: | Harizantal - | |Vertica| Maximum |
RT_Connect X
Parent 1: |Barrier V|ﬂ |LT_E0nnect V|ﬂ
Parent 2: -
LT _Connect '+ |HT_E0nnect |ﬂ
Value: 033 283

An example can be found in the CDOT template Guardrail_Type 7-CE. This barrier is
designed to be used as a median barrier in a divided highway. The barrier changes height
based on the elevations of the different connect points, but must maintain a certain height
above whichever connect point is higher. The constraints for the Barrier Top are shown.
When this barrier is used between sets of lanes that follow different verticals, the top of the
barrier will always remain a set height above the higher of the vertical alignments.

Vertical Minimum: Requires 2 Parents. The point is locked to a vertical distance from
whichever parent is lower, the distance specified by the Value.

Consztrainks

Constraint 1 Constraint 2
RT_Barrier-Toe Type: | Harizontal - | |Vertica| Minimum - |
Parent 1: |HT_Banier-Toe V|ﬂ |LT_Banier-Toe V|ﬂ
LT_Barrier-Toe Parent 2: |W|ﬂ

RT_Barrier-Bottom

Value: 000 025

An example can be found in the CDOT template Guardrail_Type 7-CE. This barrier is
designed to be used as a median barrier in a divided highway. The barrier changes height
based on the elevations of the different connect points, but the base must be below
whichever connect point is lower. The constraints for the Barrier Toe are shown. (The
parents are the Barrier Toe points which are derived from the Connect points.)
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e Angle Distance: Requires 2 Parents. The point is locked to an angle from the line defined
by the two parents and a distance along the defined angle from Parent 1. This is used when
you want to maintain a rigid shape, even when the base rotates. An example would be a
rigid barrier sitting on pavement that rotates in superelevation.

e Style: No Parent is required. The Style constraint overrides the other constraints as needed.
When toggled on, a Style is specified. When the template is used in Roadway Designer, the
active surface and geometry project are searched for an alignment or feature with the
specified style. If found, the template point follows the feature or alignment. If the
Horizontal toggle is on, this overrides the constraint controlling the horizontal placement of
the point. If the Vertical toggle is on, this overrides the constraint controlling the vertical
placement of the point. If the Both toggle is on, this overrides both of the listed point
constraints and a variable slope and width is used to connect with the feature or alignment.
A negative range value sets a horizontal limit and forces a search to the left, positive to the
right. If the range is set to 0, the closest instance of the Style is found.

Labels

All of the constraints with the exception of Style and Project to Design can have a Label. A
Label is a variable that can be assigned start and stop values (by station range) in Roadway
Designer using Parametric Constraints. If a Parametric Constraint is assigned for the label,
the value in the template is ignored. If no Parametric Constraint is assigned for the label, the
value listed for the constraint in the template is used.

For example, you can assign the same label to each of the lower points in a lift, then with one
entry in the Parametric Constraints dialog, you can change the lift depth for the entire
alignment or any station range, even across multiple templates as long as the same labels are
used in the different templates.

Labels must be keyed in for the first use in a template, then are available in the drop-down in
for future use in that template.

See the Parametric Constraints section of the Roadway Modeling chapter for details.
Creating Components

A component is a series of points that forms either an open or closed shape used in defining a
typical section or template. Components typically represent different types of roadbed
materials or sideslopes (asphalt lifts, aggregate base, subgrade, cut, fill, etc.). Components are
named and assigned styles (materials).

H Companent Properties s
Name: HMA_Litl |
Description: Hot Mix &zphalt Pavement Close
Style: D_Hba_ Pyt | [¥/|Cloze Shape < Provions
Farent Component: - ﬂ

— Mext >
Dizplay Rules: Edi...
ki i [ heb ]

The Style assigned to the component controls its display in Create Template, Roadway
Designer and Cross Sections. In addition, the Style associated with the component assigns the
category of the volume if the component is used in end-area volumes.

There are five different methods of adding new components: Simple, Constrained,
Unconstrained, Null Point, and End Condition.
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The first three of these methods create standard components. With each, the first point placed is
unconstrained unless it is snapped onto an existing point that already has constraints. The
method used to create a general component does not stay with the component once it is created.
The points created with either of these methods can be edited or deleted and new points can be
inserted.

e A component created with the Simple command initially consists of four points that form a
parallelogram. The shape is defined by slope, width and thickness (default values: 2%, 12
ft and 0.4 ft, respectively). The Simple method can be used to create a pavement lift, for
example. The upper-right point is constrained to the placement point by slope and
horizontal constraints, while the two lower points are constrained to the points above them
by horizontal and vertical constraints.

With the following options, you can either sketch in the points that you want, then edit or add
constraints to determine the precise locations of each point, or you can use the key-ins available
through the Dynamic Settings. See the previous section on Dynamic Settings for key in details.

e A component created with the Constrained command is initially made up of points where
each is constrained to the previous one with horizontal and vertical constraints, so that if
the initial point is moved, all of the other points move as well.

e A component created with the Unconstrained command consists of points with no
constraints (the points can move independent of each other).
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There are two specialized components:

A Null Point is a component made up of one point that is initially unconstrained. Null
Points can be Parents for points in other components, in effect being used for reference. For
example, a Null Point can be assigned to follow a right-of-way limit (alignment or feature)
using Point Controls in Roadway Designer, then used as the horizontal constraint for a
sideslope preventing it from exceeding the limit.

Null Point used as

Control point \

2]

Another example is when the control point on a divided highway is the imaginary point
where the two pavement sections would intercept in the middle, such as the Control point
in the HMA_Divided_TypeA_4Lane CDOT template. In this case, the template is based off
the Control point, but the point is not part of any of the components.

Note: Null Points, by definition, are not triangulated. They may, however, be added to the
design surface as non-triangulated features when using the Create Surface
command. See the Roadway Modeling Chapter for additional details.

End conditions are components that can seek targets like surfaces, alignments or features,
and typically form the sideslopes of the design.

Multiple End Condition
components starting at
same location. The priority
will determine the order of
processing

N\

Multiple end conditions may be used together to form a complete sideslope and multiple
sideslopes or alternates may begin at the same location on the template. When this occurs,
the end conditions are assigned a priority determining the order in which they are processed
with the first one able to form a complete sideslope being the one that is used at that
location while any other sideslopes are discarded. CDOT End Conditions are discussed in
the following section.
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Typical CDOT Surfacing Component

The average surfacing component is a closed shape of four points. It defines a single layer of a
specific material (in this example it’s hot mix asphalt). Both the points and the shape itself have
a list of attributes called properties.

Component Properties

The following steps illustrate how to change component attributes. To edit the component
properties:

1. <R>on aline of the shape and choose Edit Component from the menu (you can also
<D><D> on the line to display the Component Properties dialog).

2. Key in the desired Name.
3. Key in the desired Description.
4. Select the desired Style from the drop down menu.

5. <D> Apply to accept the changes.

Note: Components use generic styles for the material they represent. Access styles
for specific grades of material (based on the Pay Item Code Book) through the
Component Properties dialog.

B Component Properties (=)
Name HiA_Lane_Lit1 [ ey
Deserptian Hot Mex Asphalt Pavement Cian
Style D_HMA_Pvmt | [¥]Cose Shape P
Parert Component = ﬂ

et >
Display Rules Edit...
Help

Exchude from triangulation
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Point Properties

The following steps illustrate how to change point attributes.

1.

<R> on the point and choose Edit Point from the menu to access the Point Properties.
(You can also <D><D> on the Point to display the Point Properties dialog.)

Key in the desired Name. The name can also be selected from the drop down menu.
Selecting a name from the menu also changes the Surface Feature Style. Names
selected from the menu can then be edited if necessary.

Select the desired Surface Feature Style.

Select a Type for Constraint 1. See the previous section on constraints for additional
information on the options available.

Select a Parent 1 using the drop down menu or the target button. Select the Parent 2 if
required by the constraint type.

Key in a Value.
Key in a Label if desired. See the previous section on Labels for more information.
<D> Apply to accept the change.

<D> Close to dismiss the Point Properties dialog.

F Point Properties -:g

Name HMA_L#1 Centedne-T = + Apoly |

Featune Mame Ovemide: st
Suface Feature Stle: [0 | ANELINE -

Alemate Suface:

Member of
HMA_Lane_Liit1

Constraints
Constraint 1 Constraint 2
Type Honzontal - Slope -

Parent 1: [HMA_Lt1_Contedn | +] [HMA_Lit1_Cortedn = +]

Value: 0.00 -2.00%
Labed. - -

Style Conslraird
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Point properties for the example surfacing component:

| W Pint Propesties (=)
Hame HMA_LR1 LonciveTo + 4] [y |
Feature Hame Oveme o
Sutace Fedure e [ | AnELINE <Puionn.
Mtemate Suisce:
Nt >
e
Marmaae o
A Lre L1
Constraints
Coratrant | Connt 2
Tipe: Horseetal * oot

Poret 1 [ 1) Coein =] 4] [, L1 Certn =] +]

&iMA_Lift1_Centerline-Tap b
Labal

Larelne-Top-Hor +

Syl Constrart

HMA_Lifi2_Centerline-Top

MA_Lift1_Laneline-Top

'!.-_ Peant Propertes
Narre: Hida LD CortutreT » 4| [
Fature Name Ovemds

Suface Feotre S (Caraien HMA _Lift2. Laneline-Top

Aasman Surlace

Mernbar of
HMA Lane
Cerstarts
Cortart | Corsiant 2
L T . Vet
Farmet 1 [ap i Certoin =] 4] |HMALA1 oo =] 4]

Vi 50
Label

Sl ot

¢ The point HMA_Lift1_Laneline-Top has two constraints (which makes it fully
constrained).

o Constraint 1 is a Horizontal constraint measured from the point

HMA_Lift1_Centerline-Top with a Value 0f 12. This sets the width of the
component.

o Constraint 2 is also measured from HMA_Lift1_Centerline-Top. 1t is a Slope
constraint that defines the cross-slope of the component, which is set to a Value of

-2.00%. Horizontal and slope constraints are typically used when defining the top
point of a component.

¢ The point HMA_Lift2_Centerline-Top also has two constraints.

o Constraint 1 is a Horizontal constraint with a Value of 0, which places the point
directly under its Parent 1 (HMA_Lift1_Centerline-Top).
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o Constraint 2 has a Value of 0.17 (2”) that defines the thickness of the component
(measured from its Parent 1 point, HMA_Lift1_Centerline-Top). The point
HMA_Lift2_Laneline-Top has the same constraints as HMA_Lift2_Centerline-Top,
except the Parent 1 is HMA_Lift1_Laneline-Top for both constraints.

¢ This configuration of point constraints is the most efficient set-up for pavement
components. It allows the user to change the width of the component by controlling a
single point (HMA_Lift1_Laneline-Top) while maintaining a constant pavement
thickness.

Complex Surfacing Component

A variation of a typical surfacing component is HMA_Outside_Shldr-Lift2. This component has
two additional points that define the stair-step found at the edge of asphalt.

_’_—H‘v‘l A_Lift2. Shoulder-Top1

HMA_Lift3. Shoulder-Top HMA W2 ivasp §io

B Point Properties
Name: HMA_Lit2 EOP-Tep = ﬂ
Featurs Name Ovemide:

Surface Feature Ste:  [p_gop - H M e a8 Bonom

Atemate Surface:

Member of:
HMA_Shidr_LAZ

Constraints
Constraint 1 Consirairt 2

Type: Herizontal - VectorOffset -
Parent 1. [HMA_L#t2 Hinge-Te v | 4| [HMA_L#2 Shouides = | 4|
Parent 2 HMA_L#2 Hinge-Te ~ ﬂ
Vahse 0.50 0.00

Label. - -

Style Constraint

The three bottom points are defined in the same manner as a typical surfacing component for
the point HMA_Lift2_Laneline-Top. Also, HMA_Lift2_Hinge-Top is defined like
HMA_Lift1_Laneline-Top above. However, the constraints on point HMA_Lift2_EOP-Top are
different. Constraint 2 uses Vector-Offset. This type of constraint projects a line through the
two parent points (HMA_Lift2_Shoulder-Top and HMA_Lift2_Hinge-Top). The Value defines a
perpendicular offset to that projected line (a positive value is to the right and a negative value is
to the left). Because the value in this example is ‘0’, the child point is placed on the projected
line.

This constraint forces the segment between points HMA_Lift2_Hinge-Top and
HMA_Lift2_EOP-Top to match the cross-slope of the segment to its left and maintain the
continuity of the cross-slope, even through transitions for super elevation.
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Subbase component

Subbase components have many of the same features used in surfacing components. The
SubBase_Outside_Shoulder component has five points that define the subbase under the
shoulder. They are set up like the corresponding points in Surfacing Example 2. However, the
POSS uses a Horizontal and a Slope constraint. This is done in order to maintain the slope from
the Subbase_EOP-Top to the POSS.

gSubBase_Shoulder-Top

SubBase &|ipgestekoP-Top

[SubGrade_Shoulder-Top
SubGrade_Hinge-Top
B Point Properties

Hame POSS
Foaturs Name Orvemide:

Suface Feature Se: [ pOSS

Aemate Suface

Constraints

Conatroint 1 Constaint 2
Type: Sope - Honzoreal -
Porent 1. [GbBase EOPTop =] 4| [GubBase EOPTop =] 4
Farert 2
WVae: 1667
Label - -

Style Constraint
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End Condition components

End condition components are used to form the sideslopes of the design. For example, they
project from the design pavement to the existing ground. Therefore, they have some unique
component and point properties.

Component Properties

The component properties for End Conditions have an additional area for End Condition
Properties. These properties list the Target Type and Priority for processing end condition
components.

Top-of-Cut

Ll Component Propeies

Hame Cut_&1

Deacrgnion

Sty O_Top-of Lt -
Parent Component = ﬂ
Drsplay Fudes.

Exclude from tsangulation

End Condition Propesties
Surface
Surface » chotivas Benching Count
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Target Type

This property determines what the end condition will try to intercept. The Target Type
affects the way the side slope is constructed. Feature XYZ, Alignment XYZ, and Style XYZ
will override the slope constraint and use whatever slope is necessary to tie to the target
location. All other Target Types observe the slope constraint to locate the point.

B Component Properties ==
Name: Cut_6/1 Apply

Description:

Style: D_Top-of-Cut > < Previous

Display Rules: Edit...

il

'

Next >

Hel
Exclude from triangulation b

End Condtion Properties

Surface Surface [7] Benching Count:
Elevation

Feature XY

Feature Elevation

Hodasl Fgature XYZ .00
Alignment XY

Offsets: [ 0o Alignment Elevation Rounding Length 0.00
Alignment XYZ
Style XY
Style Elevation
Style XYZ

Additional drop down menus are displayed below the Target Type. These are used to list
the target of the type specified in the Target Type.

The information required for each Target Type is:

¢ Surface — Set to Active (which will tie to whatever surface is active) or to a specific
surface. Surface is the most common Target Type and used by most CDOT standard
sideslopes.

¢ FElevation — Enter the target elevation in the Vertical Offset field. This can be useful for
setting elevations of benches, for example.

¢ Feature XY, Feature Elevation, and Feature XYZ — Identify a surface (Active can be
used) and the Feature Name that you want to seek. For example, you may need to tie
into an existing curb or an existing ditch feature.

¢ Alignment XY, Alignment Elevation, and Alignment XYZ — All must have a horizontal
alignment specified. Alignment Elevation and Alignment XYZ also need the Vertical
Alignment identified. For example, Alignment Elevation can be used to tie a special
ditch into the elevation of a vertical alignment.

¢ Style XY, Style Elevation, and Style XYZ — Specify a Style. These targets work just like
the previous Feature and Alignment targets, except the sideslope looks for a Style used
in the active surface or geometry project instead of a specific feature or alignment
listed by name. For example, if you are wanting to tie into an existing curb, but the
curb is made up of multiple features, you can tie into the style for the curb and the
sideslope finds the first occurrence at each template drop.

Note: The most often used Target Type is Surface.
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Priority

¢

This property determines the order in which end condition components are processed.
The processing order is from the lowest numbered priority to the highest. The flattest

slopes are set to the lowest numbered priority so that they are processed first. If you do
not set the priorities ahead of time, they can be set when the end conditions are tested.

Point Properties

For points that are part of an end condition, four additional check boxes for End Condition
Properties are added to the Point Properties.

EQ Point Properties

=]
Apply

Name: Top-of Cut
Feature Name Ovemide: |Top-of Cut

- 4
i

Close

Surface Feature Style:  |p Top-of-Cut <Previ
= revious

[ ] Atemate Surface:

il

Next >

End Condition Properties Help

[#] Check for Interception rf_\flember of:
V| Place Point at Interception 641
| End Condiion is Infinite
[] Do Not Construct
Constraints
Constraint 1 Constraint 2

Type: [ Horizontal v l \ Slope v
Parent 1 [poss ~| ] [poss | #
Value: 1200 16.67%
Label:  §/1_Cut-Horiz - 6/1_Cut-Slope -

Style Constraint:

Check for Interception - 1If on, the point checks for an interception of the target
between the previous point and this one. In general, turn this option on for the last point
in a cut or fill definition. An example of where it would be turned off is for the
foreslope of a ditch that has a flat bottom.

Place Point at Interception - When on, the point will be constructed where it contacts
the target. When off, the point is constructed as defined by its constraints. Turn on this
option in most cases when Check for Interception is on.

End Condition is Infinite — When on, the point will extend past its defined width in
order to contact its target. When off the point must reach its target within its defined
width in order to be constructed. This option is used for the steepest cut and fill slope
defined in the template. Since it is off for shallower sideslopes, they will not extend
beyond their constrained horizontal distance.

Do Not Construct — When on, the point will be solved for as normal, but will not be
used when creating the component.
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Display Rules and Parent Components

Display Rules and Parent Components are component properties that determine when a
component is displayed. They are often useful for turning off and on different components
based on what is happening in other areas of the template and therefore can be used to assist in
changing the template based on certain CDOT design decisions.

Display Rules are conditional expressions defined by horizontal or vertical offsets between
specified points, the slope between two points, or the display of another component. For
example, when the distance between two inside edges in a divided template is > X, a median
ditch component can be ‘turned on’; when it is < X, a barrier can be ‘turned on’ and the median
ditch ‘turned off”.

A Parent Component controls the display of associated components. For example, a specific
component is displayed only when its Parent component is displayed.

e Use Display Rules to change the basic shape or type of a component used under certain
conditions, as in the Curb & Gutter through superelevation example below.

e Use Display Rules to have InRoads decide between a series of components, such as testing
the height of wall needed and using different, but standard width bases based on that
height, as in the Wing Wall example below.

e Use Parent components for a group of components that operate as a unit and are turned on
or off together, as illustrated in the Benching example.

Curb & Gutter through superelevation

An example of a design decision being built into a template can be found in the CDOT
typical section library in the curb and gutter sections. The Curb and Gutters are modeled
with unique elements. The elements unique to the Curb and Gutter section are the two curb
components attached; one component is modeled with a standard cross slope for the gutter
pan and the other is modeled to match the cross slope of the pavement. If this is not desired,
see the note at the end of the section on changing or eliminating this decision.

The assumed design decision is:

o When the cross slope is between +4% and - 4%, a -1 per foot slope is used for the
gutter.

o  When the cross slope is greater than +4% or less than - 4%, the slope of the gutter
pan matches the cross slope of the driving lanes.

Conforming to the design standard or design decision in this case is accomplished using
Display Rules. Display Rules are a list of criteria that determine when a particular
component is displayed. The Parent Component property is also used. Components that
are associated with a Parent component are only displayed when the Parent Component is
displayed. In this example the curb components are parents to the ABC components. This
insures that the proper ABC components are displayed together with their respective curb
components. This is necessary due to the different slope constraints of the two components
described in the previous section.

In this example, using the component C/G_Type2-1IB, the slope of the gutter pan changes
based on the cross slope of the driving lanes (typically needed through superelevated
areas). This would be extremely difficult to modify the component using point controls.
However this can be accomplished easily using Display Rules.
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To create a Display Rule:

1. <R> on the component and select Edit Component.

Note: Display Rules can be created while editing any component in the template,
then assigned to other components as necessary.

2. <D> the Edit button next to the Display Rules ficld. This displays the Component
Display Conditional Expression dialog box.

?\', Component Properties
Name: Pavement_Lane
Description: Generic Lane Segment
Style: [¥] Close Shape
Parent Component: E il
Display Rules:
| Exclude from triangulation

#

e

Apply
Close
< Previous

Nexd >

3. To create a new rule, <D> Add. This will bring up the Display Rule dialog box.

-
B Component Display Conditional Expression

Conditional Expression for Pavement_Lane Component

B

(awp | [or ] [moT ] [ ¢ ][ ) | [SelectedRue]

Template Display Rules

o &=

Cancel
Help

Name Type Expression Test Value  Result
Greater... Absolute Slope Laneline-Top - Curb_Guttertop > 400% False
Less_4... Absolute Slope Laneline-Top - Curb_Guttertop <= 400% Tre

I Add... I [ Edt. ][ Delete |

Note: The Template Display Rules at the bottom of this dialog list all the rules
available in the active template. The area at the top of the dialog show the rules
assigned to the particular component being edited.

=]

B Display Rule
Hame: Greater_4%_Slope

Descriplion.  Grester than 43 cross slope away from cuib

Type: [Absu\ute Slope

[ HM8_Lit1_Laneine Tap

=
Between: .]ﬂ
m |

And [ Curb_Guttertop

4.00%
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4. Key in a Name for the rule (spaces are removed from the name automatically).

Note: The Display Rule name cannot be changed in this dialog once it has been
created. To change the name, go to the active template tree, right-click on the
Display Rule and choose Edit.

5. Key in a Description.

6. Select the Type from the drop down menu. Select the component or point names as
required. For the Component Is Displayed type, a component name is selected. For all
other types, first and second points are selected.

Note: For a list of the different Types available and how they are used, see the
Display Rule section of the InRoads Online Help.

7. Select the mathematical expression to be used.
8. Key in the Value that the expression is tested against.

9. <D> OK. This dismisses the Display Rule dialog box.

._-‘ Display Rule

Name

Description: [ ess than4% Cross Slope

Type: | Absolute Slope

Between

| Laneline-Top

And: |Curb_Guﬂar40p
[ = =] 400w

harline-Top

/" CObbTBack-Top

[{Eurb Gptter-top

Curb-Flowline
SubGrade Laneline: Top

dimbe G piter-Bottom

Curb-Back-Bottom

In the rule displayed above, if the slope between point Laneline-Top and point Curb-
Gutter-top is less than or equal to +4.00% or -4.00% (because Absolute Slope is used)
then the component will be displayed. This is determined at every template drop during
processing.

10. Back on the Component Display Conditional Expression dialog box, highlight the
desired rule from the Template Display Rules list.

11. <D> the Selected Rule button. This adds the rule to the Conditional Expression.
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12. <D> OK.

B4 Component Display Conditional Expression o & |5
Condtional Expression for Pavement_Lane Component _OK
Less_4%_Slope -

D [ Cancel |
‘ [ Heo |
(anp ] [orR | [noT ] [ ¢ ) | | seiected Rue
_Templatc Display Rules
Name Type Expression Test Valve Resut

Greater _Absolute Si Laneline-Top - Cub Guttertop > 4 00% _ False
ILess_4 Absolute Slope Laneline-Top - Curb_Guttertop <= 400% True 1

13. In the Component Properties dialog box, <D> Apply.

14. <D> Close to complete the process.

B Component Properties
Name: Pavement_Lane _ﬂ :
Description: Generic Lane Segment I
Style: 7] Close Shape < Previous

roiGomoret: (<) 4]
Next >
Display Rules: Less_4%_Slope

[ Exclude from triangulation

This component will now be displayed while the pavement component has a cross
slope between +4% and -4%.

Important!

If the decision is made that the gutter must match the pavement cross slope at a
different slope, edit each of these rules and change the value to a different
slope. If you do not want the match the pavement slope in super, edit the
section, toggle on Display All Components and delete the two dashed-line
components. Then, Delete the two Display Rules or remove them from the two

components.
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Wing walls

Multiple Display Rules can be used to further define when a component is to be displayed.
In the component WingWall_Cast-in-Place-Fixed-Base, a number of separate components
have been used to define the base of the wall. The particular component used is determined
by the height of the wall. As in the previous example, this involves an assumed design
decision and can be changed as needed.

The component WingWall-h3 uses two Display Rules.

o Greater_2.5ft, displays the component if the vertical difference between points
Wall_Top-Front and Swale Toe is greater than 2.5 feet.

o Less_3.5ft, displays the component if the difference between the points Wall_Top-
Front and Swale Toe is less than or equal to 3.5 feet.

The And between the rules means that both rules must be true before the component can be
displayed.

/pn}\gh! _Determining_Point

Wing Wal 2.5 to 3.5 high

_h‘ Component Properties

MName: WingWal-h3

Description

| Svic: [D_wallwing
o Parert Component: |Cm3

v| [ Close Shape

) +

Display Rules: Greater_2 5t AND Less_3 5t

|| Bxclude from triangulation

_p‘w’all Anchor_Point

To add multiple display rules to a component:

1.

<R> on the component and select Edit Component.

2. <D> the WingWall-h3 component.

Component Selection

[ WingWal-h4 |

[ WingWall-h5 ]

<D> the Edit button next to the Display Rules field. This displays the Component
Display Conditional Expression dialog box.

Highlight the desired rule from the Template Display Rules (Greater_2.5ft in the
example).

<D> the Selected Rule button.
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6. <D> the desired Boolean Operator button (AND in the example).

7. Highlight the next display rule to be used (Less_3.5ft in the example).
8. <D> the Selected Rule button.

9. Repeat steps 5, 6, and 7 until all the desired rules are added.

10. <D> OK.

8

(a0 ] (Cor ] (wor ] [ ] [ ) [sckacanue]

Temelaie Disela Rules

Name Type Expression Test Value Resutt *
Greater_10.5%  Vertical Wall_Top-Front - SwaleToe > 10.50 False
Greater_2.5 Vertical Wall_Top-Front - Swale Toe > 250 False -
Greater_2ft Vertical Wall_Top-Front - SwaleToe >= 0.10 True
Greater_3.5 Vertical Wall_Top-Front - Swale Toe > 3.50 False
Greater_4.5f Vertical Wall_Top-Front - SwaleToe > 4.50 False
Greater_5.5 Vertical Wall_Top-Front - SwaleToe > 5.50 False
Greater_6.5 Vertical Wall_Top-Front - SwaleToe > 6.50 False
Greater_7.5 Vertical Wall_Top-Front - Swale Toe > 7.50 False
Greater_8.5 Vertical Wall_Top-Front - Swale Toe > 8.50 False =t
MNenalae N CO Vladial MAIN T Faea CoocnlaTaa - ncn L™ P

o Compenent Display Conditional Expression =

Conditional Expression for WingWall-h3 Component
Greater_2.5t AND Less_3.5f -

11. <D> Apply on the Component Properties to save the display rule.

Note: Rules can also be grouped using the parentheses.
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Benching

The display of one component can be tied to the display of another by setting a Parent
Component. Using the HMA_Urban_4Lane template as an example, the Benching
components are children of the C/G_Type2-1IB components (and the cut and fill
components are children of the benching components). This displays the sideslopes
attached to the curb with the 17 per foot gutter slope only when that curb is displayed. The
parent component must exist within the template.

To select a parent component:

1. <R> on the ‘child’ component and select Edit Component.

2. Select the Parent Component using the drop down menu or the target button.
3. <D> Apply on the Component Properties dialog box to save the change.

4, <D> Close to dismiss the Component Properties dialog box.

E Component Properties =)
Name: RT_Benching i]
Description: -

Close
Style: D SHOULDER-Emt v | [C]Close Shape
= T < Previous
Parent Component: N RT C/G_Type2lIB ~ |4 =
-_:
Display Rules:
| Exclude from triangulation el
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Sections

Components are used to build larger assemblies in the CDOT standard ITL called Sections
(which are used in turn to build templates). A section is a combination of components that are
copied from within the template library and pasted into the new section. Any time a group of
components will be used more than once (in the same template or in other templates) it should
be built as a section. Building sections makes it easier to assemble templates because multiple
components are placed at one time.

Using Components to Build a Section

This example illustrates the steps used to create an 11’ driving lane section with three lifts of
asphalt and an aggregate base.

1. Expand the template library folder structure to show 2 — Sections -Pavement >
Driving Lane Sections > Hot Mix Asphalt.

Template Library:

{3 C:\Projects\12345\Design\InRoads\12345_Templates it

'55 Point Name List

{3 2 - Sections - Pavement
A AT TR

‘=3 Driving Lane Sections

S5 ot et ]
= T A nving Lane-
> HMA_DrivingLane-3Lifts
> HMA_DrivingLane-4Lifts
= HMA_DrivingLane-5Lifts
(2] Median Sections
(£ Shoulder Sections
(23 3 - Sections - End Conditions
(23 4 -Components

2. <R> on the Hot Mix Asphalt folder and select New > Template from the menu.

Template Library: Cument Template
4 C:\Projects\12345\Design’InRoad] Name:

*ZZ Point Name List

(23 1- Templates

{3 2 - Sections - Pavement
[T 12345 Sections
(23 Curb & Gutter Sections
4 Driving Lane Sections

P

lHot Mix jjmm
New bI Folder

Description:

= HMA
ws¢ HMA Cut Ctrl-X Template
>= HMA Copy Ctrl-C
(] Median Sect
- Paste Ctrl-V
) ([ Shoulder Seq :
(3 3 - Sections - En Delete Del

(23 4 - Components
Rename F2

|

3. Key in the name for the new section (HMA_11ft DrivinglLane-3Lifts in this
example).
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8.
9.

Expand the template library folder structure to show 4 — Components > Aggregate
Bases > Driving Lanes.

3 4 - Components
-3 Aggregate Bases
(] Curb & Gutter
£ Driving Lanes
7= ABC_Lane

<R>on ABC_Lane and select Rename.

Key in the new name (ABC_11ft-Lane for this example).

{3 4 - Components

‘_ Aagregate Bases

(C] Curb & Gutter

{24 Driving Lanes
#x ABC_11ft-Lane

<D> <D> on the ABC_11ft-Lane component in the template library to make the
ABC _11ft-Lane active.

<D> <D> on the ABC_Laneline-Top point to edit the Point Properties.

Change the Value of Constraint 1 (the Horizontal constraint) to Z7.

10. <D> Apply, then <D> Close.

h Point Properties
Name ABC_| aneine-Top
Feature Name Overide
Surface Feature Sfe: D LANELINE

Apemate Sudace:

SubBase_Centefline-Top

'SubBase_Laneline-Top

Figure 17: Set Horizontal Constraint

Note: To change the thickness of the component, edit the Vertical constraint on the two

bottom points of the component.

Page 176

Colorado Department of Transportation



A Practical Guide for Using InRoads XM Chapter 10 - Typical Sections

The aggregate base component is ready for use. Next, modify the asphalt lane components.

11. Expand the template library folder structure to show 4 - Components > Pavements >
Hot Mix Asphalt > Lanes.

12. Repeat steps 5 through 10 above for HMA_Lane-Liftl, HMA_Lane-Lift2, and
HMA_Lane-Lift3. Rename the lanes and change the value of Constraint 1 to 11.

5 4 - Components
] Mggregate Bases
[ Bamiers & Misc Components
[ Curb & Gutter Components
[ End Conditions
5 Pavements
(7 Concrete
5] Hot Mix Asphalt

e
s HMA_Lane-Lift1
= HMA_Lane-Lift2
== HMA_Lane-Lift3
= HWA_Lane-Lita
»=. HMA_Lane-Lifts

13. Select Tools > Options from the Create Template menu bar.

(==
H Create Template
File Edit Add
Template Library: Template Library Organizer...
‘C_I:_\Projects\12345 Apply Feature Name Override...
== Point Name Li Obtiore
@ 1- Templa‘test —
4 2 - Sections - f Dynamic Settings
71 Ciwrh & (3 ar SEARARS T Y

14. Turn off the Apply Affixes check box.
15. Set the Step Options to 0.1 for both X and Y.
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16. <D> OK.
Bt Template Options 58|
Components :
@ From Style
") Specify:
Help
Points
Seed Name: =
I [] Apply Affixes
Step Options
I X 010 Y. 010 I Slope: 0.00%

17. Select Tools > Dynamic Settings.

Steps 13 through 17 make it easier to place data into a new section. Turning off the affixes
prevents getting LT LT and RT LT , etc. appended to point names. The Step options
create an invisible grid that helps when placing components. The Dynamic Settings is a
dialog box where the step interval can be changed and precision key-ins can be used to

place components.

The next steps place the components into the new section.

18. <D> <D> on the new section (HMA_11ft_DrivingLane-3Lifts).
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19. <D> on the HMA_11ft- Lane-Liftl. This will display the component in the Preview

window.

9‘ Create Template

Template Library: Curmrent Template

urb & Gutter Sections - Name: HMA_11ft_DrivingLane-3Lifts
Iriving Lane Sections Description:

7] Concrete

Al Hot Mix Asphalt
= HMA_DrivingLane-2Lifts
= HMA_DrivingLane-3Lifts
= HMA_DrivingLane-4Lifts

ETT T e S

IB HMA_1 1ﬂ_DrivingLane-3Li‘HsI
I

houlder Sections =
sctions - End Conditions
ymponents

ggregate Bases

amiers & Misc Components
urb & Gutter Components
nd Conditions

avements

7] Concrete

A Hot Mix Asphatt

S HMA_1Tft-Lane-Lift1

Dynamic Settings

. Lib Active Template E N R —
sk piae UMK 1200 ses g
Preview:
Y- 024 Step: p1p
Point Name: i
Point Style: | =
Apply Affixes
Ihs: vl
| Set Dynamic Origin

=1 | HOH|
Display | Close |
@) Components Constrairts —
| Help |

/| Display Point Names

Display Al Companents

Figure 18: HMA_11ft-Lane-Lift1 Component
20. <D> and hold on the green”+” in the Preview window.

Preview:

N

Colorado Department of Transportation

Page 179



Chapter 10 - Typical Sections A Practical Guide for Using InRoads XM

21. Move the pointer into the magenta square in the Template View Window. The Dynamic

Settings dialog box will show “0.00” for X and Y when the pointer is on the template
origin.

Important!  This assumes the magenta square is located at the 0,0 coordinate in the
template view. If it is not, you can use Set Dynamic Origin to move it
there, or make certain you drop the template on the 0,0 coordinate. You
can also right-click on the insertion point after it’s dropped and choose Set
Template Origin to move it to 0,0.

Dynaric Settings

Step: 010
Step: 0.10

Pairt Name:

Paint Style: | -

[T] Apply Affices
|hs= -

| Set Dynamic Origin |

Figure 19: Place First Component

22. Release the left mouse button to place the component.

23. <D> on the HMA_11ft- Lane-Lift2. This will display the component in the Preview

window

24. <D> and hold on the green”+” in the Preview window.
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25.

26.
27.
28.

29.

30.
31.
32.

Move the pointer onto the HMA_Lift2_Centerline-Top point. The “+” turns white to
indicate that the points are in the same location.

g1MA_Lift1_Centerline-Top

LMA_Lift2 Centerline-Top

Dynamic Settings

X

0.00 Step: .10

0.7 Step: p.10

Y
Poirt Mame:

Pairt Style: |7v

Apply Affixes
e ]

| Set Dynamic Origin |

Figure 20: Place Second Component

Release the left mouse button to place the component.
Repeat steps 23 through 26 for HMA_11ft- Lane-Lift3 and ABC_11ft-Lane.

All of the components that make up the section are now placed. However, the point names
used between lift 3 and the ABC need to be changed. When components are connected,
shared points take the point name of the component placed first.

<D> <D> on the point HMA_Lift4_Centerline-Top to display the Point Properties
dialog box.

Use the Name drop down menu to select ABC_Centerline-Top.
<D> Apply.

<D> Close to dismiss the Point Properties dialog box.
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_F| MA_Lift1_Centerline-Top

H Point Properties ===
- 4] [ ey

Herleinslay | Close | D

Attemate Surface: —
[ Me> | B
|

ABC_Certerdine-Top
HMA_Lifi2_Centerline-Top = =

Feature Name Overide: |14

HMA Liftd -CenledifiETop === ===

Member of:

ABC_Lane
HMA_Lane_Lift3

Constraints
Constrairt 1 Constraint 2

Type: | Horizontal - ‘ |Vertical - |
Parert 1: [ HMA_L#t3 Centerin | | [HMA_Lit3 Centerin +| #|

: . Value:  pop 025
x_Centérline-Top - . Label
) Style Constraint

Figure 21: Change Point Properties
33. <D> <D> on HMA _Lift4_Laneline-Top to display the Point Properties dialog box.
34. Use the Name drop down menu to select ABC_Laneline-Top.

The section is now ready for use in a template.

gil MA_Lift1_Centerline-Top

HMA_Lift2 Centerline-Top ) )
HMA, Liftl. Laneling-Top
HMA Lifta rlinge- Tf)[.'l HMA Lifti2 Laneline- Tl}p

AHC rline-Tap HMA:_Lift3 Laneline-Top

ABC _Laneline-Top

SubBase_Centerline-Top

'SubBase Laneline-Top

Figure 22: Final HMA_11ft_DrivingLane-3Lifts
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Templates

Building a symmetrical template

This example uses the lane section created above along with modified shoulder sections and
end conditions to create a complete two lane template.

Select Tools > Options from the Create Template menu bar.

b Create Template

Template Library Template Library Organizer...
C:\Projects\12345 Apply Feature Name Overnde...
"ZZ Pont Name Lif

Options...

) 1- Templates
S 2 - Sections - F Dynamic Settings
TN Civh & (G #7 SFARE

1. Turn on the Apply Affixes check box.

2. <D> OK.
H Template Options @
Naming Options
Components
@ From Style
*) Specify:
Help
Points
Seed Name: -
Prefix Suffix
Left: LT
R.Ight RT_
Step Options
X 010 Y. 010 Slope:  0.00%

When Sections and Components are placed, the point names are appended with LT_ and RT_.
This will replace the default 1, 2, etc. that is affixed to duplicate point names.

3. Expand the template library folder structure to show 1 — Templates.
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o

!ﬁ Create Template
File Edit Add Tools

Template Library:

4. <R>onthe 1- Templates and select New > Template.

Current Template

=4 C:\Projects\12345\Design‘InRoads\1 2345_Tem} Name:

Description:

New Folder \
= CONC| Cut Ctrl-X Template I
= CONCI (e Ctrl-C
= CONC]|
»=¢ CONC, Paste Ctrl-V
= HMA_(
s HMA_ Delete
»=¢ HMA_ Rename

= HMA_Urban_4l&ne

»=( Scab-On Detour
(] 2 - Sections - Pavement
(Z2 3- Sections - End Condtions
(2] 4 - Components

Key in a Name for the template (HMA_2Lane-11ft_Shldr-4rt).

<D> <D> on HMA 2Lane-11ft Shidr-4ft. This makes the new template active.

Expand the template library folder structure to show 2 — Sections - Pavements >
Driving Lane Sections > Hot Mix Asphalt.

<D> on the HMA_11ft_DrivingLane-3Lifts section so that it is displayed in the Preview

window.

I f=] NMA_2Lane-11ft_Shldr-&f

coaron oo

23 2 - Sections - Pavement
[C7 12345 Sections
[Z7 Curb & Gutter Sections
{5 Driving Lane Sections
2] Concrete

HMA_11ft_DrivingLane-3Lift:
T
»= HMA_DrivingLane-3Lifts
»= HMA_DrivingLane-4Lifts
= HMA_DrivingLane-5Lifts
[ Madian Crcdinnn
Fl T [

Library  Active Template

Preview:
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9. In the Preview window, <D> and hold the green “+”.

Preview:

N

10. Move the pointer into the Template View window and <R> while still holding the left
mouse button. This displays a right click menu. When the right click menu is displayed, the
left mouse button can be released.

11. Select Mirror (using either the left or right mouse button).

Mirrorr\
Reflect®

Cancel

Set Dynamic Origin

12. Move the pointer to the template origin (magenta square). The Dynamic Settings dialog
box will show “0.00” for X and Y when the pointer is on the template origin.

Dynamic Settings
X |00 Step: 010
Y- 0.00 Step: 010
Point Name:

Point Style: |

Hpply Affixes
|hs= - |

| Set Dynamic Origin
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13.

14.

15.

16.
17.
18.

Important!  This assumes the magenta square is located at the 0,0 coordinate in the
template view. If it is not, you can use Set Dynamic Origin to move it
there, or make certain you drop the template on the 0,0 coordinate. You
can also right-click on the insertion point after it’s dropped and choose Set
Template Origin to move it to 0,0.

<D> to place the sections.

By selecting Mirror from the right click menu, both the left and right driving lanes were
placed at the same time. Turning on the Affixes labeled the left side points with the LT_
prefix and the right side points with the RT_ prefix.

pgHMA_Lftl_Centerline-Top

HMA_Lifi2_Cemterline-Top
LT_H#A_LIftT_Laneline-Top " RT_HMA_LIfi1” Laneline-Top
LT_HMACLift2_Laneline-Top. HMA _Lift3 Centerline-Top RT_HMA_Lifi2_Laneline-Top
LI-_HMA_Lift3_Laneline-Top ABC_Centerline-Top RT_HMA_Lifi3_Laneline-Top

LI.ABE Laneline-Top RT_ABC_Laneline-Top

__SubBase_Centerline-Top

LI_SubBse 'La.rw-s-\mE-—Tr:-p T — RT_SubBase_Laneline:Top

Expand the template library folder structure to show 2 — Sections - Pavements >
Shoulder Sections > Hot Mix Asphalt.

<D> <D> on the HMA_Outside_Shoulder_3Lifts-12z. The section is displayed in the
window.

‘3 2 - Sections - Pavement
(Z] 12345 Sections
] Curb & Gutter Sections
[ Driving Lane Sections
[ Median Sections
‘23 Shoulder Sections
[ Concrete
23 Hot Mix Asphalt
= HMA_Inside_Shoulder_2Lifts-12z
= HMA_Inside_Shoulder_3Lifts-12z
= HMA_Inside_Shoulder_4Lifts-12z
= HMA_Inside_Shoulder_5Lifts-12z
= A (Ldoido Souloo .2

= HMA_Outside_Shoulder_5Lifts-12z

This section models a shoulder to match the pavement section as well as the proper edge of
pavement configuration. However, the 12 foot width must be reduced to 4 feet.

<D> <D> on the point HMA_Lift1_EOP-Top to display the Point Properties dialog box.
Change the Value of Constraint 1 (the Horizontal constraint) to 4. 00.

<D> Apply.
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19. <D> Close.

_F{ MA_Lif

Narme: HMA L1 EOPTop  ~ 4| [ Aoply

Feature Name Ovemide: |HMA Lft1 EOP-Top
=———a " Close

HMA_Lii

Atemate Surface
Next =

. Help
HMA L Member of:

HIMA_Shidr_L#t1

Constraints
Constraint 1 Constraint 2

Type: | Horizortal - ‘ |Slope - |

Parert 1: [HMA_Lft]_Shoulder v] 4| [HMA_Lit1_Shouider =] |

Value: 400 -2.00%
Label: EDP-Top-Horiz - EOP-Top-Slope -
Style Constraint

H Point Properties @

Surface Feature Style: :
E=E0f < Previous -

A Lift1 EDP-Top

HM @y phifi2, iingeeFor op
HM B il g FeB ptiomy

ABC._HingfA" 2ihs: EOP-Bottom|

ABC_EQ

SubBase_Hinge-Top
SubBase

Notice that by changing a single point (HMA_Lift1_EOP-Top), all of the lifts in the section

were modified.

The width of the ABC lift must be modified, otherwise, it will protrude above the finished

grade of the side slope.

20. <D> <D> on the point ABC_EOP-Top to display the Point Properties dialog box.

21. Change the Value of Constraint 1 (the Horizontal constraint) to Z.50.

22. <D> Apply.
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23.

24.
25.
26.
27.

<D> Close.

h Point Properties @
Name ABC_EOP-Top - J -

| Close |

oulder-Top

i |

< Previous |

el Bor- 1o

| Help |
Member of: -

ABC_Shoulder

Constraints
Constraint 1 Constraint 2

Type: | Horizontal - | |Vadnr-0ﬁset
Parent 1: | 4mA_Lit3_EOP-Bot ~ | ﬂ | ABC_Shoulder-Top
Parent 2: |ABC_Hinge-Top
Value: 1.50 0.00

Label:

Style Constraint:

Jlder-Top Horizonta

SubBase_EOP-Top

Next, add the shoulders to the driving lanes.

<D> <D> HMA_2Lane-11ft_Shidr-4ft.

<D> on the HMA Outside Shoulder_3Lifts-12z.

In the Preview window, <D> and hold on the green “+”.

Move the pointer onto the point RT_HMA_Liftl Laneline-Top so that the “+” turns white
then release the left mouse button.

_F( MA_Lift1 Centerline-Top

HMA_Lift2. Centerline-Top
L7-HMA_Lift1_Laneline-Top RT_HMA_Lift1 “Laneline-Top

LT-HMA_Lifi2_L aneline-TapMA _Lift3_Centerline-TonRT_HMA_Lift2-Laneline-Top
LI-HMA_Lift1_EOP-Top RT_HMA_Lift1_EOP-Top

LT AL 12 BOIPTEOROP LT-HIWA_Lift3_ Laneline-TaRBC Certerline-Top RT HMA Lift3 Laneline-TRET HAMMLITE2 Home: Tap

LEETit AR EPPORETORLT-ABC _Laneline-Top RT_ABC_Laneline Top—. T HhkLIARtEGR-Boggm

LT ,\T.\E:I" S 5”E0559|',t1m SubBase_Centerline-Top Rﬁﬁwﬂ&g :

LI-SubBase. Laneline-Top RT_SubBase_Laneline-Top.

LI-8UbBase_Hinge-Top RT" SijbBase Hinge-Top
LI-SloBase EOP-Top iT_SubBase EOP-Top

Note: Mirror is still on, so both shoulders are placed.

All of the components that make up the driving surface have been placed. Next, the vertical
lines inside the template are removed. This will make each lift a single component.
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28. Place the pointer on one of the vertical lines and <R> to display the right click menu.

29. Select Merge Components. This removes the vertical line from the template.

Add New Component

Template Documentation Link...

Check Point Connectivity...
Delete Components
Change Template Crigin

Delete Constraints from All Points

Edit Component...
Insert point

Merge Components

Unmerge Component Points

Set Component Display Rules
Delete Component

Set Dynamic Origin

30. Repeat steps 25 and 26 for all of the vertical lines inside the template. The final result is
illustrated below:

_F! MA_Lift1; Centerline-Top

HMA_Lifi2: Centerline-Top
LT-HMA: Lift1- Laneline-Top RT_HMA Liftt Laneline-Top

LT-HMA_Lift2_{aneline-TapMA _Lift3.Centerline-TenRT_HMA_Lift2-Laneline-Top
LT-HMA_Lift1_EQOP-Fop RT_HMA_Lift1_EOP-Top

[T EHBAL B2 E8iPgeohop LT-HIM A Lift3 Lanéline-ToC  Cenerline-Top RT HMA_Lifid Lanelire-TRET HWWMALITIR2Hee: Top

LA IO EEDPoBETOmLT -ABC _Laneline-Top RT_ABC_Laneline-Top—. Rk e EcmrBegom

L TG HinessFoonc SubBase Centerline-Td R, ARG Hi7984T BBYP- Botton
T 411Ch§\§1‘7'gb ePP8otiom SubBase_Centerline-Top Eﬁw&g@’iﬁfﬁg‘%"“”‘

LI-8ubBase_Laneline-Top R neline-Top.

LI~8UbBase_Hihge:Tdp RT_SibBase; Hinge-Top
LI-SlbBase EOP-Top RT_SubBase EOP-Top

Finally, the end conditions are added to the template.

31. Expand the template library folder structure to show 3 — Sections — End Conditions >
Z-Slope End Conditions > Low Speed End Conditions.

32. <D>onthe Z12 4 to_1 section.

33. In the Preview window, <D> and hold on the green “+”.
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34. Move the pointer onto the point RT_HMA_Liftl_EOP-Top so that the “+” turns white then
release the left mouse button.

Both end conditions are placed and the template is complete.

Note: The vertical lines that appear inside the template in the illustration above are

actually the point symbols. The points themselves are not connected vertically
since the components were merged.
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Building an Asymmetrical Template

This example builds one half of a divided highway. It has two 12’ driving lanes, a 4’ shoulder
on the right and a 10’ shoulder on the left. The pavement is 12" concrete.

Start by creating an empty template.

1. Expand the template library folder structure to show 1 — Templates.

2. <R>onthe 1- Templates folder and select New > Template.

Eﬂ Create Template

File Edit Add Tools

(2] 4 - Components

(2 3 - Sections - End Conditions

Template Library: Current Template
{23 C:\Projects\12345\DesignInRoads\12345_Ter| Name:
E: 1 ‘lTEm |at - Description:
= New » Folder
»= CONC
== CONC_ Cut Ctrl-X Template
s~ HMA G BiCoey ctrl-C
>=¢ HMA_[] e i
¢ HMA_Fi
= HMA L Delete Del
> Scab-O
@) 2-Sectiong  Rename F2

3. Key in a name for the template (CONC _Divided 4lLane_Left-Side).

Make a copy of a concrete pavement section and edit the copy to match the pavement design.

4. Expand the template library folder structure to show 2 — Sections - Pavements >
Driving Lane Sections > Concrete.

5. <R>onthe CONC_Pvmt_12ftx13in section and select Copy from the right click menu.

.y Concrete

> Display Rules

[ N R S,

(] Median Sections
(C] Shoulder Sections

"

{23 2 - Sections - Pavement
(] Curb & Gutter Sections
£ Driving Lane Sections

»= CONC_Pvmt_10fbxSin

gf X CONC_Pvmt_Wﬁ'ﬂfinl
vmt_ Set Active

3¢ CONC_Pvmt_1
3¢ CONC_Pvmt_1

m

= CONC_Pvmt_(
(] Hot Mix Asphat

(Z3 3 - Sections - End Conditior

Cut Ctrl-X
Copy Ctrl-C
Paste Ctrl-V
Delete Del
Rename F2

Template Documentation Link...

Display...

Colorado Department of Transportation
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6. <R> on the Concrete folder and select Paste from the right click menu.

23 2 - Sections - Pavement
(3 Curb & Gutter Sections

i ections
i3 Concre!
New »

Saay
Seat gg Cut Ctrl-X
= CO Copy Ctrl-C
> C0 Paste Ctrl-V
= CO
= C0 Delete Del
(=] Hot Mix
(] Median Seq ReBANe k2

[C] Shoulder Sections

7. <R>onthe CONC_Pvmt_12ftx13inlsection (this is the copy created in steps 5 and 6)
and select Rename from the right click menu.

8. Key in a new name (CONC_Pvmt_12ftx12in).

9. <D> <D> onthe CONC_Pvmt_12ftx12in section.

10. <D> <D> on the SubBase_Centerline-Top point.

11. Change the Value for Constraint 2 (the Vertical constraint) to -Z.00.
12. <D> Apply.

13. <D> Close.

meonc__Centerline-Top. |
.

Caont’ Lanelire-Top
ase .Centefline-Top v e
3s5e | l p SubBase_Laneline-Top
B Point Properties

=
Mame SubBase_CentedneTo v 4| m
E ; |_Cose |

woriomiire =]

Suface Feature e | Canterine

Aremate Suface:

Member of

ONC_Pymt_Lane_13nLayer
s6_Lane-Layer Eas ;
‘SubGrade_Laneline-Top

Constrainta
Constrzint 1 Constraint 2
ot | Horizortal »|  [Vertica -

Porert 1. |Cone_ Centerdne-Te > :_I |Conc__Centerdine-Te » _:J
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14. Repeat steps 10 through 13 for the point SubBase_Laneline-Top,
SubGrade_Centerline-Top, and SubGrade_Laneline-Top.

_r_'; onc__Centerline-Top

SubBase_Centerline-Top SubBase Laneline-Top

SubGrade Centerline-Top SubGrade “Lanmeline-Top

Edit existing concrete shoulder sections to match the pavement design.

15. Expand the template library folder structure to show 2 — Sections - Pavements >
Shoulder Sections > Concrete.

16. <D> <D> the CONC _Inside_Shoulder-4ft-12z Section.

3 2 - Sections - Pavement
(] Curb & Gutter Sections
() Driving Lane Sections
(Z] Median Sections
=% Shoulder Sections
£ Concrete

et (L)1 e_Shoylds .

CONC_Inside_Shoulder-4ft-12z

dc oulder- =122

UNC_U0 =

> CONC_Outside_Shoulder-12t-12z
17. <D> <D> on the SubBase_Shoulder-Top point.

18. Change the Value for Constraint 2 (the Vertical constraint) to -Z.00.

19. <D> Apply.
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20. <D> Close.

21.
22.
23.

B Point Properties @
B Name SubBase_Shoulder-Top « ﬂ
[_Cose |

Faature Name Overids: -

Suface Fedture Sve:  (D_SHOULDER - —
Abemate Sufacae: -
Nead >
Help
Member of: )
CONC_Pvmt_4h-Shicr
SubBase_Shovider

Constraints
Constraint 1 Constraint 2

e [Horzontal v [vetcal -

Parerit - [Gong_Shouder-Top v #| [Conc_ShouderTop +] #]

Value: 000
Label

Style Constraint

) ~ SubGrade Hinge-Top
SubGrade—Stoulder-Top

Repeat steps 10 through 13 for the point SubBase_Hinge-Top.
<D> <D> on the CONC_Outside_Shoulder-10ft-12z section.

Repeat steps 17 through 21 for the same points in this section.

Assemble the template from the modified sections and add the appropriate end conditions.

24.
25.
26.
27.
28.

Expand the template library folder structure to show 1 — Templates.
<D> <D> on the CONC_Divided_4Lane_Left-Side template.
<D> on the CONC_Pvmt_12ftx12in section.

In the Preview window, <D> and hold on the green “+”.

Move the pointer into the Template View window and <R> while still holding the left
mouse button. This displays a right click menu. When the right click menu is displayed, the
left mouse button can be released.
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29.

30.
31.
32.

33.

34.
35.
36.

37.
38.
39.

Select Reflect (using either the left or right mouse button).

Template Library: Cument Template Display e

"= Point Name List +| MName CONC_Divided_4Lane_Left-Side @ Components Constraints | ‘
23 1- Templates — 5 Help
3= 12345_HMA_2Lane == Display Poirt Names

= 12345_HMA_4lane Display All Components

e v e Lo
=< CONC_Divided_TypeA_4lanel
=< CONC_Ramp
=< HMA_Crowned_B10
=< HMA_Divided_TypeA_4lane
=< HMA_Full_Depth_Widening_2Lane
=< HMA_Urban_4lane
2= NMA_2l ane-11ft_Shidr-4ft
=< Scab-On Detour
23 2 - Sections - Pavement
3 Curb & Gutter Sections
23 Driving Lane Sections
24 Concrete
== CONC_Pvmt_10ftcSin
== CONC_Pvmt_1 HtSin

SC Dt 2o
= CONC_Pvmt_12tx12in
——— _—

m

Mirror

Reflect

Cancel

Set Dynamic Origin

Library  Active Templst e ]
Preview:

If Mirror is on, <R> on Mirror to turn it off.
Move the pointer to the template origin and <D> to place the section.

In the Preview window, <D> and hold on the green “+”. Note: the same section is used
to place the second driving lane.

Move the pointer onto the LT_Conc_Laneline-Top point and release the left mouse
button to place the section.

<D> on the CONC_Outside_Shoulder-10ft-12z section.
In the Preview window, <D> and hold on the green “+”.

Move the pointer onto the LT_Conc_Laneline-Top1 point and release the left mouse
button to place the section.

<D> the CONC _Inside_Shoulder-4ft-12z section.
In the Preview window, <D> and hold on the green “+”.

Move the pointer into the Template View window and <R>. Select Reflect. This turns the
reflect option off.
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40. Move the pointer onto the Conc_Centerline-Top point. <D> to place the section. All of
the components for the driving surface have been placed. The template looks like the
illustration below.

%PC' R efentm&Php Top

- Lr]:qu‘mc Lanurin@ﬁ‘ ')
Syl tgl;.;éﬁﬁ@iiﬁﬁﬁ@*ﬁnﬁ@?ﬁﬁp

LT Conc E::JP_II,EPCCII'IC Laneli

- LT. SubBase—tameyr
_ SubBase Lane-.me:?cr '?’
LT LSuiSRamf wop H o =°° P N . .
: s hGrBde DA HHREF TPPSS
T S ade-baniey G fade L:-:néT'#\PeuT op ARIARRE
LI-POSS LT_SubGrade-t Hhga-Payadetanciifie-Top

Remove the vertical lines from inside the template.

41. Place the pointer on one of the vertical lines and <R> to display the right click menu.
42. Select Merge Components. This removes the vertical line from the template.

43. Repeat steps 41 and 42 for all of the vertical line inside the template.

44. Rename points (indicated in the illustration below) to reflect their location.

conc_ BEnfeanteEaF-Top

LT _Cone-EQP-Toff

L—;uhEI.asE-EZEEIIl__E_ ﬁbﬁim’wﬂﬁw

SubBase-{-agetina~Top

LT
SybBase-tanetine- Top1 ;
LT _ElbBubBasa g | o
S_I#bGI_EEFI_’ 2T Q‘Rjﬁ POSS
P I — L ._S1ubGFade-'LaneTth._- op
ubGrade—t e To
LT _SubGrade—Hirfie-Top e op

45. <D> <D> on the Conc_Centerline-Top point.
46. Select Conc_Shoulder-Top from the Name drop down menu.

47. Change the name to Conc_ Inside_Shoulder-Top.
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48. <D> Apply.

B Dint Properties

Name: Icnngjnsme,smulder-' - I [+

Featurs Name Ovenmide: nc_ Cente

Surface Feature Style |D,SHOULDER

Atemate Suface
~RT Conc_EOP-Top

Ganc—C =merT-'ne—Top

Membercf:
|LT_CONC_Pvmt_Lane_13in-Layer

BbB GRT o
SubBase @ﬂr?ﬁﬁﬁ#ﬁﬁﬁq&ﬁm o

Constraints
Constraint 1 Constraint 2

Typs None 'I ‘ None - ‘

SubGra 0SS
_ subGradE B oh RT POSS

Label

Style Constraint:

49. Repeat steps 44 through 47 for the other five points. Select the appropriate material name
for each point. Substitute Outside_ for the three left-most points and /nside _ for the
three right-most points. The template should look like the illustration below.

RT_Conc_EQP-Top
_chr:, Inside_Shoulder-Top

LT-€tnc: Laneline-Top

50. <D> Close to close the Point Properties dialog.
Finish the template by attaching the end conditions.

51. Expand the template library folder structure to show 3 — Sections — End Conditions >
Z-Slope End Conditions > High Speed End Conditions.
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52.
53.
54.

55.

56.

57.

<D> on the Z12_6_to_1 section.
In the Preview window, <D> and hold on the green “+”.

Move the pointer onto the RT_Conc_EOP-Top point. Release the left mouse button to
place the end condition.

Using the same end condition section in the Preview window, <D> and hold on the green
(C+’9.

Move the pointer into the Template View window and <R>. Select Reflect. This turns the
Reflect option on.

Move the pointer onto the LT_Conc_EOP-Top point. <D> to place the section. This
completes the template.
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Modifying Templates to Fit a Project

In some instances, the sample templates can be used for a project with only minor
modifications. The first example uses the HMA_Urban_4Lane template and modifies it by
adding a sidewalk component behind the curb. The second example starts with the
HMA_Crowned_B10 template and adds a new component for Lime Treated Subgrade.

Adding Sidewalk to a Curb & Gutter Template

This example builds a new section containing the 4”_CONC_Sidewalk component with the
Bench_4 6_to_1 end condition section attached. Next, the HMA_Urban_4Lane template is
copied and the end conditions are deleted from the copy. Finally, the Sidewalk and End
Condition section is added to the template.

1. Select Tools > Options from the Create Template menu bar.

et Create Template
File Edit Add

Template Library: Template Library Organizer...
>=¢ CONC Apply Feature Name Override... 1
= CONC =
st CONC Options... I p
= HMA_| Dynamic Settings

= HMA_Divided_TypeR_4Lane m
2. Turn off the Apply Affixes check box.

3. Set the Step Options to 0.10 for both X and Y.

4. <D> OK.
Q"‘ Template Options ==
Components
Seed Name: Cancel
@ From Style
Preferences...
Specify:
Help

Points
Seed Name: =

Step Options

X010 Yo 010 | Slope: 0.00%

5. Expand the template library folder structure to show 4 — Components > Sidewalks
& Bike Paths > Sidewalks.

6. <R>onthe 4" CONC_Sidewalk component and select Copy from the menu.
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10.
I1.
12.
13.
14.

15.

16.
17.
18.

Expand the template library folder structure to show 3 — Sections — End Conditions
— Curb & Gutter Sections.

<R> on the Curb & Gutter Sections folder and select Paste.

<R> on the 4" _CONC_Sidewalk component, that is in the Curb & Gutter Sections
folder, and select Rename.

Key ina Name (4"_CONC_Sidewalk End-Cond for this example).
<D> <D> on the 4"_CONC_Sidewalk _End-Cond section.

<D> on the Bench_4 6 _to 1 section.

In the Preview window, <D> and hold on the green “+”.

Move the pointer onto the CONC_Sidewalk_Back-Top point. Right-click and
toggle make certain Reflect and Mirror are both off. Release the left mouse button to
place the end condition.

<D> <D> on the Benching component to display the Component Properties
window.

Set the Parent Component to CONC_Sidewalk-4".
<D> Apply.

<D> Close.

COMNC, Cidaall T

_FONC Sidewalk—Front-Top

CONC_Sidewalk

H Component Properties

Name: Benching

Description:

Style: m
Parent Component:  BcONC_Sidewalk4” =
Display Rules:

Exclude from tiangulation

Setting up the parent/child relationships for the section will make it easier to continue
the process when the sections are added to the template. Each Curb & Gutter section
has two Curb components (one for a normal cross slope and one to match the cross
slope of the driving lanes) and the sidewalk/end condition section has to be attached to
each. By setting the parent/child relationship in the section, when the section is placed
in the template, only one component will have to be edited to make the template work

properly.
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Next, the HMA_Urban_4Lane template is copied and the existing end conditions are
removed.

19. Select Tools > Options from the Create Template menu bar.

20. Toggle on the Apply Affixes check box.

21. <D> OK.

22. Expand the template library folder structure to show 1 — Templates.

23. <R> on the HMA_Urban_4lLane template and select Copy from the menu.

24. <R> on the 1 — Templates and select Paste from the menu.

25. <R> on the HMA_Urban_4Lanel template and select Rename from the menu.
26. Key in a Name (12345 _ HMA Urban_4l ane for this example).

27. <D> <D> on the 12345_ HMA_Urban_4Lane template.

28. Toggle on the Display All Components check box. This will show components
currently hidden by Display Rules.

E‘, Create Template
File Edit Add Tools

Template Library: Cument Template Display
SN C:\Projects\12345\Design\in Rnads\izi Name 12345_HMA_Urban_4Lane ©) Components Constraints
*ZZ Point Name List Descition: i
== escription Display Point Na
2 1- Templates ‘ i e —
e CONC_Dlwded_dLane_Leﬁ-Slci [¥] Display All Components

»=¢ CONC_Divided_TypeA_4lLane
29. Move the pointer into the Template View window (but not on a component) and <R>.

30. Select Delete Components from the menu.

Add New Component L
Template Documentation Link...

Check Point Connectivity...

Change Template Origin h

Delete Constraints from All Points

Set Dynamic Origin Ctrl-D
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31.

32.

33.
34.
35.
36.

37.

Position the pointer near the component(s) to be deleted, <D> and hold. Drag
through the component(s). Release the left mouse button to complete the process.

Important!  Be careful not to touch components that are to be kept. The Delete
Components command is only in effect through one drag operation.
Once the left mouse button is released, the command must be picked
again to delete more components.

Note: Ifacomponent is deleted by mistake, select Edit > Undo (or Ctrl+Z) to
replace the deleted components.

To complete the template, add the sidewalk/end condition section and make the
sidewalk component a child of the curb.

Expand the template library folder structure to show 3 — Sections — End Conditions
— Curb & Gutter Sections.

Make certain Apply Affixes is toggled on.
<D> on the 4"_CONC_Sidewalk_End-Cond section.
In the Preview window, <D> and hold on the green “+”.

Move the pointer into the Template View window and <R> while still holding the left
mouse button. This displays a right click menu. When the right click menu is
displayed, the left mouse button can be released.

Select Mirror (using either the left or right mouse button).
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38. Move the pointer onto the RT_Curb-Back-Top point and release the left mouse
button to place the section.

urb-Back-Topl

>urb-Back-Top.

), Guner-top RT. CQNC.Sidewalk-F ront-Bottom

! RT_Curb-F owtfrie1
RT_HMA_Lift2 —T‘op-' T —— ﬁT Curb-Flowline

'RT_HMA_Lift3_EOP-Top

RT- Curb-Back-Botom IR T “ABC- EOP-Topt
_RT_ABC_Hinge-Top k- Bottom
B - RT _ABC_EOP-Top

39. <D> <D> on the RT_CONC_Sidewalk-4" component.

40. In the Component Properties dialog box, set the Parent Component to RT_C/
G_Type2-lIB.

41. <D> Apply.
42. <D> Close.

43. Repeat steps 38 through 41 on the corresponding components on the left side.

R CurtRToidurb-Back-Topl
RT_CIG_TypeZ-IIB RT_CurtRMoiCuch. Bask,Tan

] 3T CONC_Si
RT _Curb- el n ==
/ B Component Properties

RT HMA_Lift2 EOP-Top =~ RT Curb-Flow

Name RT_CONC_Sidewalk-4"
Description: 4" Concrete sidewalk

IRT_HMA_Lift3_EOP-Top el B
{ Stye: [D.concsw  +| [#Ciose Shape

i Parent Comporert. WRT C/G_Type2llB ~| +
__RT_Curb-Bac|ReEdSiiEs [ Edi.. |
p Exclude from tiangulation

44. <D> <D> on the RT_Curb_Gutter-top point.
45. Change the Value of Constraint 2 (the Slope constraint) to 5.00%6.

46. <D> Apply.
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47. <D> Close.

| I point Properties ==

o[ Name: AT Cub Guttertop  + 4

l| Festure Name Overide: (T Curt_Gutertop O o]
Surfacs Featurs Sls: [ CURB FL Rt =

] i H < Previous

[T] Altemate Suface:

Next >

Help
Member of:

RT_C/G_Type2 B
RT_C/G_Type2-IB1
RT_HMA_Lane_Lift1

|| Constraints
Constraint 1 Constraint 2

; FQR-Tap 0 TP [Hozontal v [Siope -

RI_Cuch. l_-ulier- P

ks HMA_Lft1 Centerin v | #| |HMA_Lft1 Centerin v | 4

RT ABC' Hinge:Top : (15 151 Centetn |—H_ Lt Certotin <] +|
[E [Rollover Values.

B Ve 240 5.00%

) o Label RT_Curb_Guttertop: RT_Curb_Guttertop:
RT.SubBase-Hinge-Top
S| [T Style Constraint:

48. Repeat steps 43 through 46 on the LT_Curb_Gutter-top point (the slope Value will
be -5.00%6 on this side).

Changing the slope constraint will imitate a supered condition causing the normal curb
and its child components not to be displayed. It will activate the display of the supered
curb. These steps will form the pavement into a “V”. This will make it easier to place
the remaining sidewalk/end condition sections. The pavement will be rotated back to
its normal position after the sections are placed.

49. Using the same section in the Preview window, <D> and hold on the green “+”.

50. Move the pointer onto the RT_Curb-Back-Top1l point and release the left mouse
button to place the section.

51. <D> <D> on the RT_CONC_Sidewalk-4"1 component.

52. In the Component Properties dialog box, set the Parent Component to RT_C/
G_Type2-1IB1.

53. <D> Apply.

54. <D> Close.

55. Repeat steps 50 through 53 on the corresponding components on the left side.
56. <D> <D> on the RT_Curb_Gutter-top point.

57. Change the Value of Constraint 2 (the Slope constraint) to -2.00%6.

58. <D> Apply.

59. <D> Close.

60. Repeat steps 43 through 46 on the LT _Curb_Gutter-top point (the slope Value will
be 2.00%6 on this side).
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The template is now complete.

Adding a Subgrade Component to a Template

The HMA_Crowned_B10 template will be modified by creating a new component. This
component, representing lime treated subgrade, will be 1’ thick and the width of the ABC
component that is already in the template.

1. Expand the template library folder structure to show 1 — Templates.

2. <R>on the HMA_Crowned_B10 template and select Copy from the menu.

3. <R>onthe 1 - Templates and select Paste from the menu.

4. <R>onthe HMA_ Crowned_B101 template and select Rename from the menu.
5. Keyina Name (12345 HMA_Crowned B10 for this example).

6. <D> <D> on the 12345 HMA_Crowned_B10 template.

7. Move the pointer into the Template View window (but not on a component) and <R>.

8. Select Add New Component > Constrained from the menu.

Add New Component > Simple
Template Documentation Link... I Constrained
Check Point Connectivity... Unconstrained
Delete Compenents Null Point
Change Template Origin End Condition

Delete Constraints from All Points
Set Dynamic Origin Ctrl-D ‘

9. In the Name field of the Current Component area, key in a name for the new
component (L/ime_Treated Subgrade in this example).
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10. Use the drop down menu to select the desired Style (D_Subbase for this example).

Library  Active Template 1 ‘-|- -3 5 1-.{:1 B ;.. S o

Preview:
Name: Lime_Treated_Subgrade | swe o sussase -

DB: Place vertex of new component, ESC: Go back, ENTER: Finish

11. Move the pointer onto the LT_SubBase_EOP-Top point and <D>.

12. Continuing to the right, <D> on each point across the bottom of the existing ABC
component.

LT_HMA-T EOP-Top. =1op 1AL FTom At RT_HMA_Liftl_E
LLTHAMALIBZEDPGBeFOD LT _HMA LN p >enterline-Top RT_HMA_Lift3_Lanefine-Fop. AR THWVMALIRZHi

LT LHHnaASHE PP PEBpTiom LI_ABC—tanel RT_ABC_Laneline- FAE it iR
LT_aBELRAE G HTEGR Bottom ___Bu >enterline-To| RIRAER44 AT §

13. <D> the same number of new points (in this case 7) below the ABC component.
14. <R> in the Template View window (but not on a component).

15. Select Finish from the menu.

MA _Lift1_Centerlin

HMA-LiftT Taneline. Top— 1AL 0 HMA_Lift1_L;
LT_HMA-UNT EGP-Top HMA-LIfZ Laneline-Top _HMA Lift3 6 HMA-Lift2-Lane O T HMA Lifl EC

LITHMﬂLlﬁa:‘EBm&.fop HWA-LTT -Top C ! HMA_Lift3 i op- FE THWMWAALIR ZHH
LLLHARE B EBpTiom ABC-tanéline-To ABC_Laneline
LT_abELRAE G HTESR Botom __Su 0 RIRAER A pageT

—BT_Subig3se b

Closed Shape

Mirror

Undo Last

Cancel

Set Dynamic Origin Cul-D

All of the points are contained in the new component. Editing the point constraints will
move each point to its proper location.
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16. <D> <D> on the point LT_3 to display the Point Properties dialog box.
17. Select SubGrade_EOP-Top from the Name drop down menu.
18. Append L7 _ to the name so that it reads LT_SubGrade_EOP-Top.

19. Under Constraint 1 (the Horizontal constraint), set the Parent 1 to
LT SubBase EOP-Top.

20. Set the Value to O.

21. Under Constraint 2 (the Vertical constraint), set the Parent 1 to LT_SubBase_EOP-
Top.

22. Set the Value to -1.
23. <D> Apply.
24. <D> Close.

!“ Point Properties @

Name: LT_SubGrade_EOP-To| ﬂ

Feature Mame Owvermide: || T | Cl |
|_ _ ose
g Suface Feature Style: |D_EOP—v|

< Previous

Ll Atemate Surface: :::
Nesxt >

LT & BEL | Help

Member of:
i RT_Lime_Treated_Subgrade
LT Sublf

I
Constraints

Typs: | Horizontal - | |‘-fertica| - |

Constraint 1 Constraint 2

Parent 1: (L7_SubBase_EOP- v| 4| [LT_SubBase_EOP- +| +]

Value:  pop -1.00
Label: |

Style Constraint:

+=-554-10 Horizonta

25. Repeat steps 16 through 24 for each of the remaining points. Choose an appropriate
name for each of the points. The Parent 1 is the same for the Horizontal and the
Vertical constraint. The parent point is the point directly above the edited point. The
Values for the constraints are the same for all points.
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The completed template is shown below.

HMA RT_HMA_Lift1_Laneline

L AT E P on LT_HMA-L2 eTop _HMA enterling-Top—RT_HMA Lift2-Lane [ §

L ETHNWALEBZEBPIRef 0p LT _HMALTH: ABC Cenlterline-Top RT_HMA_Lift3_Lanelife-Fop-.. R THMAAL tRzH}
LETHNANHIEEIpPEBpTiom LT_ABE-taneline-Top RT_ABC_Laneline-Top FRAMH Mkt A
LT ALETEMES ifeeR Botom __ BubBase_Centerline-Top RTRABGA papd

LT SubBas Tansline-Top T———_RT_SubBase Laneline-Top

LT_supbTeSuEEss Jiree Top

anterline-Top
__LL_SubGrade op T ————_RT_SutiG

— AT _Su%’uégu%r

Section Summary:

Components are the building blocks for Sections and Templates.

There are 5 methods of creating components, but only 3 types of components: General,
Null and End Conditions.

Component Properties allow the editing of names, styles, etc. and help define how the
components react in different situations.

Component Properties for End Condition components contain the target information.
Components are made up of Points.

Points are constrained to other points to define the shape of the components and therefore
the template. Changing the constraints may affect more than one point, since the
constrained point may also be a parent of another point.

There are many different types of Constraints and it is very important to use the correct
ones when creating a new point.

Display Rules and Parent/Child components can be used to turn on and off components
during modeling based on the occurrence of other components, or the result of a
mathematical expression derived from the differences between points (horizontal, vertical,
slope, etc.)

Start a new template with the most complete example available that fits your design needs.

Standard templates may be copied and modified by changing component properties and/or
point properties.

Standard sections may be copied into a new template to create a project-specific design.
Standard components may be copied into a new template to create a new section.

Even if your design requires a template that is not completed, many of the components and
sections are found in the standard template library and may be used to create new
templates.

Page 208

Colorado Department of Transportation



A Practical Guide for Using InRoads XM Chapter 10 - Typical Sections

Chapter Summary:

e The default template library is located in the C:\Workspace\Workspace-
CDOT_XM\Standards-Global\InRoads\Templates folder

e The CDOT template library contains several categories of templates in various stages of
development, including: Components (the building blocks), Sections (multiple
components forming partial templates, such as all the lifts for a lane), and Finished
Templates (multiple components that form a complete typical section).

e  When evaluating the typical sections needed for a project, you should look first to the
standard template library to save time and effort in building your typicals.

e For non-standard and more complex typicals, the building blocks and /or tools are available
to create your own templates to accomplish your design.
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Chapter 11 - Roadway Modeling

Roadway Modeling is the process of creating a 3D design surface or surfaces of your proposed roadway
project. The modeling process utilizes the roadway typical sections discussed in the last chapter and applies
these sections to a corridor (a path representing the location of your project). As the typical sections are
“pushed” along this path, end condition components “tie-in” to the existing surface (or any other targets you
specify) to create your cut and fill sideslopes. Template points are then connected to created 3D longitudinal
breakline features along the corridor. Triangulation creates planar surfaces between breakline feature points
from which elevations can be interpolated. The resulting 3D surface is known as the proposed model. InRoads
Roadway Designer is the interface between engineering design data and the proposed surface model.

-

o

I YLLRLRL
Gl
\\{.-

|
i I'-

Chapter Objectives:

e To understand how roadway modeling is accomplished using CDOT standard design
criteria and InRoads XM.

e To learn how to create a preliminary model of your project.

e To further define your model by introducing right and left turn lanes, ramps, acceleration
lanes, etc.

e To learn how CDOT establishes superelevation design criteria to maintain vehicle stability
at the designed speed for each curve on your project.

e To learn how to vary pavement or subgrade depths over a specified range.

e To learn different methods of editing your design model to correct sideslope problems or fit
your design to real world conditions.

e To learn how to create a 3D design surface of your project.
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Roadway Designer

Roadway Designer is a new interactive approach to modeling with templates in InRoads, allowing you to see
the results of your the results of your design simultaneously in plan, profile, and cross section before creating
your proposed surface.

Roadway Designer is a tool used to:

e Specify the project path (horizontal and vertical alignments or surface features)
e Identify the templates to be used for modeling

e Control template locations along the project path and define transitions

e Define paths for points that don’t parallel the centerline, such as tapers

e Define superelevation

e Create the design surface — a 3D model of the proposed design
Section Objectives:

¢ To utilize Roadway Designer as a tool to input design data for modeling purposes.
¢ To understand the full functionality of Roadway Designer and its tools.

¢ To use and interpret plan, profile, section and superelevation diagram information in
Roadway Designer’s Standard and Superelevation modes.

¢ To understand what data is needed to before using Roadway Designer for
modeling.

¢ To understand what data is created by Roadway Designer and where it is stored.
To learn what commands are available on Roadway Designer’s menu.

To learn how to process Roadway Designer data to create a preliminary view of your
design in plan, profile and cross section.

To learn how to create a corridor.
To learn when and how to add template drops to your corridor.

To edit template drops and synchronize templates drops with the template library
changes.

To understand how Point Controls work and when to use them.
To add point controls to your design to minimize template drops.
To understand the CDOT process of adding superelevation to your roadway.

To utilize the Superelevation Table Wizard to calculate the initial superelevation.

* & & o o

To edit the results of the Superelevation Table Wizard to meet your project’s design
criteria.

¢ To understand when and how to use Secondary Alignments.

Introduction to Roadway Designer

Roadway Designer Prerequisites

Before running Roadway Designer, you must first have:
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A horizontal and vertical alignment that defines your proposed location (the project
centerline and profile grade). You can also use a surface feature to define the path.

An existing surface or surfaces. These provide the targets for your end conditions. If your
target(s) are not surfaces, these targets must also be loaded.

One or more templates to define the typical section of the proposed design.

Starting Roadway Designer

From the InRoads Explorer menu, select Modeler > Roadway Designer to open the
Roadway Designer dialog box.

Working Modes

In the Roadway Designer dialog box, you can see the results of your model run and work with
your data using two different two modes: Standard and Superelevation.

Standard Mode

Standard mode includes views for plan, profile and cross section.

B« Raadway Designer - C:\Projects' 12345\ Design'TnRoads! 12345_Cor_w_super.ird E==EER ==
File Coridor Superelevation Tools -———— PUIl Down Menus
A5 2| | 4% °|28| & ~«———— Corridor Button Bar Cose | [ Hep |

IEN
+=haH-t0u

»
Conidor T z45_shes Station: [[¢] (<] 126475.00 —i(--H——— Station Indicator [ bislay superelevaiion |
Active Sutace: 12345 eristing ground Interyal 2600 |W‘

Template 12345_HMA_Uiban_4L [ Process vishle Range |
Tocess Yisinle Range
\ \Template Drop -

=0 ¢

Windaw Area > ldentify first comer point Corridor & Surfaces Section Information

o Plan Display — shows the corridor’s path, template drops, transition zones,
perimeter of the active surface and limits of the active corridor. You can double-
click a transition zone to edit template transitions (see Design Consideration —
Template Transitions later in this chapter.

o Profile Display — shows the corridor’s vertical path along with the active surface.
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O Cross Section Display — shows the cross section surfaces and components at the
current station. You can hover over a point or component to get additional
information (name, offset, elevation, style, constraints, material, slope, width, etc.)
Double-clicking the cross section display activates the Edit Station command,
which allows you to interactively edit any station along the corridor. Points and
components can be edited at the single station to correct any problems along the
alignment (see Modifying Single Station Template Drops in this chapter).

Superelevation Mode

Superelevation Mode adds a fourth view, the Superelevation diagram. Use the Display
Superelevation button shown in the diagram below to toggle between superelevation
and standard mode. When Display Superelevation is on, a color-coded superelevation
diagram is shown. This diagram displays station/cross slope control lines for superelevated
points in the template. You can right-click to interactively edit superelevation in this view.

B ko

File

Wl e

- PROFILE VIEW
PLAN VIEW

=0 ¢ B

=D b
Corico

B — o @mmn  GEY
hetive Suface: 12345 eustrggound____v)

ahw

Projects\, 12345\ Design'InReads' L2345_Corr.ird

ation  Tools

+=454-104

SUPERELEVATION
DIAGRAM
VIEW

CROSS SECTION VIEW

Intervat: 5m

Template: 12345_Hivay_Urban_4L

Display Superelevation toggle/ [ .- T—

InRoads uses extensive color coding in both standard and superelevation modes to
illustrate design parameters in plan, profile, cross section and superelevation views.

¢

The plan display shows a color-coded representation of cross-slope along the corridor.
The colors vary as the template cross-slope changes through superelevation transitions.

The cross section display shows a color-coded view of the template backbone along
with the cross slope annotations.
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¢ The profile display shows a color-coded view of all points on the template backbone.
You can right-click to control which points are displayed, which allows for interactive
viewing of superelevation transitions in vertical sag curves.

For more information on superelevation and color coding, see the Superelevation section in this
chapter.

Roadway Designer Menu Structure

H Roadway Designer - C\Projects\ 12343\ Design'InRoads\ 12345 _Car.ird

File  Carridor  Superelevation  Toals

File Menu

All Roadway Designer data is stored in an InRoads Roadway Designer (IRD) file, which is
stored as a *.ird file on the hard drive. You should first create an IRD file for your project
before any work is done in Roadway Designer.

¢ File > New: Creates a new IRD file to store all Roadway Designer data for your
project.

¢ File > Open: Opens an existing IRD file. You can also open the IRD file using the
File > Open command from the InRoads Explorer menu.

¢ File > Save: Saves changes to the IRD file.

Important!  While working in Roadway Designer, you are working in your computer’s
memory and you should periodically save your IRD file. If you do not
Save changes to your IRD file, you will be asked to save upon exiting from
the Roadway Designer dialog, as you will lose changes otherwise.
Therefore, it is important to save often!

¢ File > Save As: Allows you to specify a file name and folder location for your IRD
file. The first time you save, you are prompted with the File > Save As dialog box.

¢ File > Import RWL: Translates a previous InRoads version RWL file (InRoads V8.5
and earlier) to the new IRD format. You must specify both the RWL file and the
template library file (TML) used in conjunction with the RWL file (or translate the
TML file first and then load the corresponding ITL file). This is useful if you are
migrating project data from a previous version of InRoads to the V8.9 version.

Note: Be careful! This is not a one-to-one conversion and many items needed for
Roadway Designer are not translated. You must open the converted IRD file and
make necessary changes. You may consider creating a new IRD from scratch and
entering the existing project information. Discuss your options with your project
manager before proceeding.

¢ File > Close: Closes the Roadway Designer dialog box. You can also choose the
Close button in the upper right.

Corridor Menu

This section introduces the Corridor menu.

File Superelevation Tools -s———— Pull Down Menus

A% 5] ml%4 |3 &f| ~+——— Corridor Button Bar
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Note: All of the commands found on the Corridor pull-down menu can also be accessed

on the Corridor button bar located directly below the pull-down menus.

The Corridor menu is used to setup the following data, which is then used in the modeling
process:

¢

Corridor > Corridor Management: Creates a corridor — either a horizontal and
vertical alignment or surface feature defining the “path” of your project.

Corridor > Template Drops: Specifies a start/stop station range for applying the
various templates along the corridor. The area along the corridor between different
templates is know as the template transition zone.

Corridor > Point Controls: Used to set up and manage horizontal and vertical
controls for points in a template for widening lanes, introducing ramps, maintaining
right-of-way, etc. Point controls are also used for superelevation controls.

Corridor > End Condition Exceptions: Options for modifying end conditions
(e.g. cut and fill sideslopes) along a station range without introducing additional
template drops and editing template transitions. There are two different types of End
Condition Exceptions:

o Overrides — to replace the end condition on the right and/or left side
o Transitions — to smooth out rapidly changing end conditions over a station range

Corridor > Display References: Used to display alignments and surface features in
the Roadway Designer plan and cross section views. Graphics cannot be referenced.

Corridor > Secondary alignments: Used to specify alignments that 'kink' the
template. The template is run perpendicular to the mainline until it reaches the
secondary alignment, then it becomes perpendicular to it.

Corridor > Key Stations: Similar to event points on an alignment, Key Stations are
special stations where you want to drop a template and display a cross section (utility,
culvert or railroad crossings, drive entrances, intersections, etc.). Unlike event points,
which are stored in the ALG file, Key Stations are stored in the IRD file.

Corridor > Create Surface: Creates a surface (DTM) or surfaces from the roadway
design data. You can create a separate surface for each corridor, including subgrade
surfaces, or you can create one merged surface by combining multiple corridors in the
design.

Superelevation Menu

See the Superelevation section later in this Chapter.

Tools Menu

¢

Tools > Parametric Constraints: Used to override labeled point constraint values
over a station range without requiring additional template drops. Parametric constraints
are commonly used to vary such criteria as pavement thickness, sidewalk width and
cross slopes over a station range in the corridor.

Tools > Target Aliasing: Allows you to override the end condition target defined in
the template and specify additional surfaces or corridors as targets in a prioritized
order.
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¢ Tools > Curve Widening: Used in widening projects to add horizontal point
controls to move points on curves further away from the centerline when widening
lanes or edges.

¢ Tools > Vertical Gore Tool: Allows you to create surface features representing the
min/max elevation range of a ramp’s vertical alignment to meet cross slope rollover
and other design criteria. These features can be shown on the profile to help design
gore area cross slopes and match them to the mainline and the ramp cross slopes.

¢ Tools > Design Input Report (ird file): Generates an XML report from your
Roadway Designer setup data. After selecting this command, choose one of the style
sheets (XSL files) from the Roadway folder in the Report Browser to format the
report.

¢ Tools > Results Report: Generate XML reports of the roadway design results. After
selecting this command, choose one of the style sheets (XSL files) from the
Roadway folder in the Report Browser to format the report.

¢ Tools > Options: Used to set up additional processing and display options for
Roadway Designer. This includes options for dropping templates at specified event
points, displaying references and template transitions in plan view, and displaying cut
and fill volumes in cross section view.

These concepts are explained in more detail later in this chapter. Additional information can be
found by reviewing the topic Roadway Designer Overview in the InRoads Online Help.

Processing your data

Roadway Designer processes your templates along all specified stations of the corridor. Each
view display (plan, profile and section) shows the results of your processed model at each
station along the corridor. This allows you to preview the results of your model prior to creation
of the 3D design surface.

Once you have set up your Roadway Designer data and saved the IRD file, you will need to
process the data along the corridor in order to model the project. You can process Roadway
Designer data using several different options including:

e “Stepping through” the stations on your corridor using the station navigation buttons (first
station, previous, next and last station) as shown below.

Note: This processes your model one station at a time. You can see the results of your
template drops and other setup options at each station in the plan, profile and
section views. The station interval is set up in Template Drops.

R E v
=
o [jc][<] FR0000 BEE I Display Superslevation
Wi auy [ Pocesal |
[Template. 12345_HMA_Urban_dL (T e ——
tocess Visible Rangs
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e Dragging the current station locator along your corridor in plan or profile displays.

I Ranscheary Do - - Posprets L1105 Divige Raadh' 11305 Com_m_supes ind 5 -
Fie Comudon Suprisles Toch

s ] 2 L)

Note: The model is processed along the range you drag the station locator. You can
double-click anywhere along the corridor in the plan view and the current station
locator will “jump” to that location. Processing starts from this location.
Processing is “skipped” in between. The skipped area is shown as two yellow lines.

e Selecting Process All to process all stations along the corridor

| Display Superslevation |
| Process Al J

| Process visible Range |

Creating and Managing Corridors

A CDOT corridor consists of a designated length of roadway and the area within the roadway’s
right-of-way, including all assets such as buildings, trees, guardrails, etc.

The corridor defined by InRoads is represented by the horizontal and vertical alignments and
all features generated from the typical sections used to create design models (dtm’s). A surface
feature can also be used as a substitute for alignments.

Introduction to Corridors

Creating a corridor is the first step in the InRoads Roadway Designer process. A corridor is a
way to associate a horizontal and vertical path for the centerline and profile grade and define
limits along the path for modeling purposes. A corridor consists of either:

e A horizontal and vertical alignment or

e A surface feature.
The type of project will typically dictate the type of corridor you choose:

e New highway or roadway projects will typically have proposed horizontal and vertical
alignments established for the roadway centerline and profile grade.

Page 218

Colorado Department of Transportation



A Practical Guide for Using InRoads XM

Chapter 11 - Roadway Modeling

e Ifyou’re modeling a ditch or other corridor based on a surface feature, use the surface
feature option. For example, overlay projects may have a surface feature representing the
existing centerline provided by Survey (however, this surface feature may also be imported
into the geometry project as an alignment).

After designating the path, you assign a name for this path, which is known as the corridor. The
corridor is the path along which you will drop templates to model the roadway. Your design can
consist of one corridor or multiple corridors (e.g. a mainline and ramps). After the design is
complete, you can create a separate surface for each corridor or one surface from multiple

corridors.

All of the Roadway Designer data is saved with the corridor (template drops, point controls,
superelevation, parametric constraints, etc.) The corridor is then saved to the IRD file.

Note: Before creating a corridor, you must have your geometry project loaded (or surface if

you’re using a feature to define the corridor).

Creating Corridors

To create a corridor:

1. Select Modeler > Roadway Designer from the main InRoads menu.

2. From the Roadway Designer menu bar, select Corridor > Corridor Management or

<D> the Corridor Management icon ﬂ from the button bar.

3. Inthe Manage Corridors dialog box, key in a Name for the corridor.

H Manage Caorridors

MHame:

Type: Aligrment -
Horizontal Alignment: § oy ag -
Wertical Alignment; SHEEY -

Fl Rounding Tangsnt: 700

12345_SHE6

Lirnits
Station

100+00.00

3BE+E0.50

#
#

a
E| 18
H

Claze

[

Change

Caopy
Copy From...
Help
Corridors:
Mame Type Source Hame Start Station Stop Station

Dielete

4. Select the Type from the drop down menu. The most common type used is Alignment.

5. Select the Horizontal Alignment the drop down menu.

6. Select the Vertical Alignment the drop down menu.
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Note: If Feature is selected for the Type (step 4), select the Surface and Feature for steps 5
and 6.

B \anage Carridars

Mame: 12345 SHS6

Surface: m
Feature: T_Billboard Ower 10F ﬂ

Pl Rounding Tangent. (T, Profile of Roadws -
T_Prafile of Roalys
T_Profile of Roadwa

Copridors: T_Profile of Roadws il

T Profile of Bazdins
Marme Type

7. Key in the PI Rounding Tangent. Typically this will be 0. This is used to control the
template’s orientation as it approaches a curve-less PI in order to prevent overlapping of
template drops.

Note: Specifying a PI Rounding Tangent does not affect alignments with curves at all
PIs. It also does not affect alignment stationing.

To limit the corridor length along an alignment or feature:

8. Toggle on the Station check box.

9. Key in the Start station.

10. Key in the Stop station.

Note: The target button ﬂ can be used to select the Start and Stop stations from the
MicroStation view window.

11. <D> Add to create the Corridor.
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12. Select File > Save to save the IRD file with the new corridor.

h Manage Corridaors

Mame: 12345 SHEE Lirrits
Station

Type: Alignment - \ﬂl
Horizontal Alignment: [ sH a5 - ﬂ 100+00.00 J Change
Wertical Alignment: SHBEY - Copy

Fl Rounding T angent:  g.0o SE5EET J ———
. Copy Fram...
Help
Corridors:
MHame Type Source Mame Start Station Stop Station
12345_SHEE Alignrment S5H 85 100+00.00 3EE+E0.50

Delete

Template Drops

Template drops are used to specify which templates are used, their locations, and their interval
for a particular corridor. Template drops establish the station ranges for roadway transitions.

Introduction to Template Drops

Template drops are defined whenever the typical section of the roadway changes or where the
template drop interval changes. Typical section changes include:

e Lane transitions (e.g. two to four lane transition).

e A rural section with shoulders to an urban section with curb and gutter.

e Anundivided section to a divided highway section.

Template drop interval changes include:

e Areas where additional definition is needed in the model (e.g. rapidly changing terrain).

e Areas where cross sections are needed at more frequent intervals than the standard template
drop interval.

The following examples illustrate when it is appropriate to add template drops.
Typical Section Change Example

Two lane to four lane transition between station 105+00 and 110+00.

Station Interval Template
100+00.00 25 12345 HMA_2Lane
105+00.00 25 12345 HMA_ 2Lane
110+00.00 25 12345 _HMA 4Lane
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Typical Section Change Example

Two lane to four lane transition between station 105+00 and 110+00.

Station Interval Template
200+00.00 25 12345 _HMA 4l ane
205+00.00 25 12345 HMA_2Lane

Interval Change Example

Rapidly changing terrain between stations 150+00 and 160+00 where 5 foot drops are needed.

Station Interval Template
100+00.00 25 12345 _HMA_2Lane
105+00.00 25 12345 _HMA_2Lane
110+00.00 25 12345 HMA_4Lane
150+00.00 5 12345 _HMA_4Lane
160+00.00 25 12345 _HMA_4Lane
200+00.00 25 12345 _HMA_4Lane
205+00.00 25 12345 _HMA_2Lane

Even though the same four lane template is specified at station 110+00, 150+00, 160+00 and
200+00, there are no superfluous entries because of interval change between stations 150+00
and 160+00.

The following examples illustrate when it is not appropriate to add template drops.
Typical Section Change

Two lane to four lane to four lane urban section.

Station Interval Template
100+00.00 25 12345 _HMA_2Lane
105+00.00 25 12345 _HMA_2Lane
110+00.00 25 12345 HMA_4Lane
150+00.00 25 12345 HMA 4Lane
200+00.00 25 12345 _HMA_4Lane
205+00.00 25 12345 Urban_4Lane

The fourth entry at station 150400 is not needed because there was no change to the typical
section or interval between stations 110+00 and 200+00. It is considered a superfluous entry in
the table.
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Creating Template Drops

Template Drops are created as follows:

Note: The template library must be opened prior to selecting the Template Drops
command. You can only select templates from the loaded ITL file.

1. From the Roadway Designer menu bar, select Corridor > Template Drops or <D> the

icon |24
Template Drops icon |*#4 from the button bar.

2. In the Template Drops dialog box, select the Corridor using the drop down menu.

3. Key in the starting Station for the template (the start station of the corridor will be selected

by default).

4. Key in the Interval for the template drops.

5. [Expand the Template Library folder to show the contents of the 1 — Templates folder.

6. Highlight the desired template.
7. <D> the Add button.

HTemplate Drops

Coridor: 12345 5Ha6 -]
Statior:  100+00.00 ﬂ
Interval: 2500 ﬂ
Library Templates:

Ma_Crowned B10 -
== HMA_Divided_Typed_4Lane
= HM&_Full_Depth_widening_2Lane
== HMA_Urban_4Lane
= Scab-On Detour

[ 2 - Sections - Pavement

[ 3- Sections - End Conditions

Z1 4 - Components

m

4 1 b

Current Template Drops:

100+00.00 25.00 HMA_Crowned B10 ITL

4 T

Station Interval Template RevizedIn  Library

C:A\Projectsh1 23454

Synchronize with Library

Edit Delete

8. Repeat steps 3 through 7 above to add additional template drops.

9. <D> Close to dismiss the Template Drops dialog box.

Note: Ifatemplate, station or interval is incorrect, highlight the entry, make the change
and then choose Change.

The templates are copied from the template library (ITL file) to the roadway design file (IRD

file).
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Important!

There is no dynamic link between templates in the library and template drops.

Changes to templates in the roadway design file (IRD) will not affect templates
in the template library (ITL). Likewise, changes to templates in the template
library are not automatically updated in the roadway design file.

Therefore, the following are two options for editing templates that are used in the modeling

process.

Editing a Template from the Template Drops Dialog Box

You may want to modify a standard template through an entire template drop station range
without modifying the template in the template library. This allows you to use the standard
template at another drop location without having to create a separate template in the library.

Note: This type of edit is usually the exception rather than the rule and is not often done.
However, there may be special situations that warrant this type of edit, which is
accomplished by editing the template directly from the Template Drops dialog

box.

Important!

These modifications will only be used for the station range highlighted.

The changes in the template are not carried over to the template library.
Instead, the modified template resides in the IRD file only.

To modify a template in this manner:

1. In Template Drops, highlight the desired template in the Current Template Drops area.

2. <D> the Edit button. The Editing Roadway Designer Template Drop dialog box appears.

HTempIate Drops

Coridor: (12345 _5Hag -)
Statior:  100+00.00 #|
Interval: 25 o0 ﬂ

Library Templates:

Ma,_Crowned_B10
= HM&_Divided Typed,_4lane
e HMA_Full_Depth_widening_2Lane
= HMa&_Urban_4Lane
= Scab-On Detour
[ 2- Sections - Pavement
[ 3- Sections - End Conditions
3 4- Components

4 1

Current Template Drops:

= |5 ES]

Add

Cloze

:

i

Change

i

Copy

|t |

Help

Interval
100+00.00 25.00
200+00.00 25.00

Station Template

HMA_Crowned_B10
HMA_Crowned_B10

4 T

Synchronize with Library

RevizedIn  Library
ITL C:A\Projectsh1 23454
ITL C:A\Projectsh1 23454
3
—
Edt || Delete

3. Modify the template as described in Chapter 2 Defining Templates in this document.

4. <D> OK to complete the edit.
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Templates that have been modified will be shown in red in the Current Template Drops section
of the Template Drops dialog box. Also, the Revised in field will read IRD.

Station Interval Template

100+00.00 25.00
200+00.00 25.00

Revized In

Hbdd,_Crowned B10  IRD
Htdd_Crowned_B10  ITL

Library

C:A\Projectsy] 23454
C:A\Projectsy12345%

Updating A Template From the Template Library

All changes made to a template in the template library must be updated in the Roadway
Designer. This is accomplished by synchronizing the template from the library with the
template in the Template Drops dialog box.

Templates within the template drops list that do not match those in the template library will be
shown in red. The Revised In column indicates where the template was changed. Templates
modified using the Create Templates dialog box have ITL in the Revised In column. Those
modified in the Roadway Designer have IRD.

To update a template drop to match the Template Library:

1. Highlight the desired template in the Current Template Drops area.

2. <D> the Synchronize with Library button.

= 12345_HMA_2L aneleft Side
= 12345_HMA_4Lane

= CONC_4Lane_Right-Side_Only
e COMC_Divided_Typed,_4Lane
OMC_Ramp
Ma,_Crowned_B10

bt Trivided T Al e
4 1

HTemplate Drops = @
Coridor: (12345 5Ha6 - Add
Statior:  200+00.00 +| M oo
Interval: 2500 ﬂ EEEE—

. Change
Library Templates: JE—
29 1- Templates - EI I&I
= 12345_HMA_2L ane
- = Help

Current Termplate Drops:

Synchronize with Library I

Station Interval Template Revise... Library

100+00.0... 25.00 HiA_Crowned_B1... IRD C:AProjects1 23454 Design. ..

200+00.0... 25.00 Htdd,_Crowned B1..ITL C:\Projectsh1 23454 Design. ..
Edt | [ Delete
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3. [Ifthe selected template drop was modified in the Roadway Designer dialog box, a warning

message will be displayed.

Bentley InRoads XM Edition

WARMING: Template HMA_Crowned_B10 at station 200+00.00 was last
% revised in the design file. Are you sure you want to discard changes
and replace with the template from the library?

4. Select Yes to change the template to match the Library. Select No to leave it as modified.

Note: To an IRD edited template elsewhere, you can copy it back to the ITL file using the

Template Library Organizer.

After templates are synchronized with the library, the template text changes from red to black

in the Templates Drop box.

Important!  When templates in the IRD file are synchronized with the ITL file,
template transitions are re-established and the transitions must be re-
defined if they were previously edited. For more information on editing
template transitions see Design Consideration — Template Transitions later

in this chapter.

You may see other color coded text in the Current Template Drops section of the Template

Drops dialog box. The table below is a summary:

Item Color Indication
Station text Red Alignment geometry has been modified and
the station is no longer valid
Template text Red The template was modified in the template
library and doesn’t match the template in
Roadway Designer
Template text Blue The template does not exist in the template
library
Template Library Red The template library from which the template
was placed is not the template library cur-
rently open

Drops in the InRoads Lab Guide.

For practice on creating corridors and template drops, see Lab 4 — Corridors and Template
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Point Controls

Point Controls are used to override the template point constraints and redefine the location of
points relative to an alignment, feature, or other corridor point. Using Point Controls will
reduce the number of templates required for modeling, especially for corridors varying in lane
and/or median width. There are many uses for point controls, including:

e Divided highways that follow different horizontal and vertical alignments.

e Introduction of right and left turn lanes.

e Introduction of ramps, acceleration lanes, etc.

e Following existing surface features for an overlay project.

e Superelevation of template points.

e Placement of independent ditches (ditches that follow a different path from the centerline).
e Maintaining sideslopes within right-of-ways.

Introduction to Point Controls

Point Controls are defined in the Roadway Designer. Use Point Controls when you want to
vary the location of template points without having to create multiple templates and multiple
template drops in your corridor. For example, when introducing a right turn lane, instead of
creating multiple right-turn lane templates and template drops for all the intermediate transition
points, you could instead use Point Controls to assign the right lane point to follow a separate
right turn alignment. You can also follow stations and offsets from the mainline alignment (for
linear transitions) using either Point Controls or Parametric Constraints (see the section,
Parametric Constraints, later in this chapter).

Note: Point Controls override the point constraints defined in the template.

Point Controls are defined and managed in Roadway Designer by selecting Corridor > Point
Controls from the Roadway Designer menu bar.
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There are a number of options that determine how the point will be controlled. These options

are:

H Paint Contraols = (&)
Comidor: 12345_5SHEE -
Paint _ Station Lirnits

int: i = )
RT_HMA_Litl_EOF | #]  siat 100.0000 + —
Mode
Stop:
@ Horizontal Wertical Bath oF: |372+81.86 ﬂ Llierge
. Hel
Control Type: Aligrimert - Horizontal Offzets I—DI
Horizontal Alignment: gy a5 = ﬂ Stat .00 ﬂ
Stop: 0,00 +|
Usge as Secondary Alignment Vertical Dffsets
0.00 s
0.00 s
Priority: 1
Horizontal and Yertical Controls:
Enabled PFriority Mame Start Station Stop Station Mode Type Control
4 m 3
Delete

® Mode — Three modes are available, Horizontal, Vertical, and Both.

E‘! Foint Controls
Comidor:  12345_SHS8E

Paint: [RT_HMa_Littl_EOF ~] ]
Mode
@) Harizontal Wertical Buath

Contral Type: Alignment -
Harizantal Alignment: |5y a5 - ﬂ

¢ Horizontal — This option moves the point in the Left/Right plane. The point is moved
closer to or further from the control based on other settings in the point control dialog
box. A horizontal control affects any horizontal-type constraint. It does not override a
vertical constraint, so slopes and vertical offsets are maintained.

Example: A right turn lane that maintains the thru lane cross slope but develops
through tapers or reverse curves.

¢ Vertical — This option moves the point in the Up/Down (elevation) plane. A vertical
control modifies a Vertical, Vector-Offset, and Slope constraint.

Example: Points that follow the mainline horizontal (lanes, edges, etc.) but rotate
off the mainline vertical alignment in superelevation.

¢ Both — This option moves the point in both planes. A Both control overrides all point
constraints.

Example: A divided highway where one set of lanes follows the mainline and the
other set has its own horizontal and vertical alignment.
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e Control Type — This determines the element type that the point will follow. Additional pull
down menus are displayed based on the Mode selected.

H Paint Contrals
Comidor: 12345 _5HEE

Point: RT_HMa_Liftl_EOF | |
Mode
@ Horizontal Wertical Bath

Control Type: Aligrmert - k
Huorizontal Alignment:
Feature ﬂ
Style
Corridor Paint
Usze az Secondary Alignment

e The choices are:

¢ Alignment — The point follows the specified horizontal and/or vertical alignment. This
option is available for all modes.

Example: A right edge point following a right turn lane alignment with a reverse
curve.

¢ Feature — The point follows the specified feature horizontally and/or vertically. This
option is available for all modes.

Example: An edge point following an existing edge of pavement feature for an
overlay project.

¢ Style — The point follows a feature or alignment with the specified style horizontally
and/or vertically.

H Paint Contrals
Comidor. 12345 _5HEE

Paint RT_HMa_Lit1_EOF +| 4]
Mode
@ Horizontal Wertical Bath
Control Type: Siyle -
Shyle: T_Edge of Conc:Pz +
Range: 0.00

Use as Secondary Alignment

Example: An edge point following multiple edge of pavement features for an
overlay project where the features have different names but the same style.

If more than one feature at the same station uses the specified style, the point follows

the feature that was created first. A Range can be specified when searching for a style.
This is a maximum horizontal distance from the point’s original location to search for
the style. This option is available for all modes. When specifying the range:

o A negative range searches to the left.
o A positive range searches to the right.

o A zero value finds the closest style.
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¢ Corridor Point — The point follows a template point used in another corridor. The
specified point is followed horizontally and/or vertically. This option can be used with
all three modes.

H Paint Controls
Comidor. 12345 SHEE

Peint: RT_Conc_EOP-Top +| |
Mode
@ Harizantal Wertical Bath

CovelType: [ConidorPoim ]
Coridor (12345_5H86 e

Reference Poirt: i P v

Example: A shoulder point in the mainline corridor following an edge point in a
separate ramp corridor. This can be accomplished “live” in the Roadway Designer
without having to create a surface from the controlling corridor. This is usually
defined over a specified station range.

¢ Superelevation — This option is used by the Superelevation Wizard to create the point
controls for superelevation. It is also used for point controls on manually created
superelevation control lines or those imported from a previous versions of InRoads.
This option is only used with the Vertical mode.

Example: Edge points following superelevation control lines representing the
points’ cross slope. The control lines are those displayed on the superelevation
diagram view in the Roadway Designer.

¢ Elevation Difference — This option adds or subtracts the elevation of the specified
vertical alignment to the elevation of the corridor’s vertical alignment. This option can
be used to create superelevation without using the wizard by building a vertical
alignment to represent the elevation changes for the point. This option is only used
with the Vertical mode. These alignments are often called vertical difference
alignments.

Example: Edge points following independent “difference” vertical alignments in
superelevation.

Note: These are not the same as Superelevation Control Lines created using the
Superelevation Wizard or the Create Single Control Line command. For more
information on how vertical point controls work in superelevation see the
Superelevation section later in this Chapter.

¢ Elevation and Grade — This option starts the point at a specified elevation. It then
follows the specified grade to the end station. This option is only used with the Vertical
mode.

Example: A ditch point that follows an independent vertical path (starting
elevation and grade) from the mainline vertical alignment.

Note: If the ditch point is constrained horizontally but not with a slope, the
foreslope varies. If the ditch is constrained with a slope, but not
horizontally, the foreslope is kept and the width varies to meet the new
elevation.
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e Station Limits — These set the beginning and ending stations for the control. The stations
default to the length of the controlling element and its location relative to the corridor
alignment stationing.

e Horizontal Offsets — This is used to move the point a specified distance to the left or right
of the control element. If the Start offset and Stop offsets are different, the point location
varies linearly between the start and stop.

e Vertical Offsets — This is used to move the point a specified distance above or below the
control element. If the Start offset and Stop offsets are different, the point location varies
linearly between the start and stop.

Note: If a separate alignment is not available for a point to follow, you can also vary the
point by following horizontal and/or vertical offsets from the mainline alignment.
This is useful for linear lane transitions (e.g. right turn lanes). However, if more
complicated geometry for the lane is required (like a reverse curve), a separate
alignment is needed.

® Priority — This determines which control is used on a point with conflicting point controls.
When there is a conflict, the control with the lower priority is used.

Note: Orange stations in the Point Controls list indicate points with overlapping or
conflicting controls. The Control with the lowest priority is used.

Red stations indicate an invalid station. The station may not exist because of changes to
the alignment or the stations were keyed-in incorrectly. This could also mean that the
alignment is missing.
The following table summarizes the control types available for each Point Control mode:
Point Control Types

Horizontal Vertical Both

Alignment

Feature X X X
Style X X X
Corridor Point X X X
Superelevation X

Elev. Difference X

Elev. & Grade X

Note: Once point controls are established, process the model to see the results.
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Important!  Even though point controls override template point constraints, the constraints
still play a role in the final result. By default, point controls override the
constraint that most closely matches the control type. For example, a vertical
control will override a vertical or slope constraint rather than a horizontal
constraint.

While it is generally accepted best practice to fully constrain all points (with
the exception of the centerline) in standard templates, there are situations
where the constraints may need to be released in order to achieve the desired
results with your point control. For example, if the point is horizontally and
slope constrained and you assign a vertical control, the slope will change to
meet the control. However, if the point has only a slope constraint and you
assign a vertical control, the point will change horizontally by sliding along the
slope constraint until it reaches the vertical assigned by the control.

Adding Point Controls

To add a Point Control:

1. Select Corridor > Point Controls from the Roadway Designer menu bar or <D> the
Point Controls button from the button bar.

1= B [ TZIE 1]

Bt pgint Controls = [ ]=S
Coridor. 12345 SHEE d
- ——— Station Limits

oir RT_HMA_Lit_EOF = | 4| gy 0sg00 +| e
Mode
5t
@ Horizonital Vetical Both o |82 # Cizige
. Hel
Control Type pr— = Horzontal Difsets [ e |
Harizantal Alignment: | sy g5 - ﬂ Statt a.o ﬂ
Stop: 000 #|
Use az Secondary Alignment Vertical Offsets
000 #|
000 #|

Friariy |

Harizantal and Vertical Controls:

Enabled Priority Name Start Station Stop Station Mode Type Contral

Delete

2. Select the Point to control using the locate ﬂ button and selecting the point from the cross
section display, or select the point from the drop down menu.

3. Toggle on the desired Mode.

4. Select the Control Type to control from the drop down menu.
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5. Use the drop down menus and key-in fields to specify the controlling element. The options
change based on the Control Type selected as shown below.

Control Type:

W Control Type: 7 Contral Type: 7 Cartrol Type: Coridor Point |
Horzantal Alignment: [gHag o ﬂ Surface: [ meme e | Sityle: [ALG_COGO_Paints | Corridar e o
Wettical Alignment.  [GHagy v Feature: m ﬂ Range: 0.00 Feference Point: m
Contral Type: W Control Type: Elewation Difference | Control Type: Elevation and Grade |
Superelevation: (Section? HMa Liitl ~| Horizontal Alignment [shag « ﬂ Elevation: 0.00
Refererce Point: (480 Centerine-Top | ﬂ Grade: 0.00%

Vettical Alignment:  [syggy -

6. If you wish to limit the control within the default length of the controlling element, use the
Start and Stop Station Limits.

7. In the Horizontal Offsets area, key in the desired Start offset.

8. Key in the desired Stop offset.

9. In the Vertical Offsets area, key in the desired Start offset.

10. Key in the desired Stop offset.

11. Key in the Priority for the control.

12. <D> the Add button to complete the control.

13. Repeat steps 2 through 12 for additional controls.

14. <D> the Close button to dismiss the Point Controls dialog box.

H Paint Cantrals
Corridor:  12345_SHBE
Pairt: —_— Station Limits -
; RT_HM&LR_EOF =] #| S 1000000 + o
Mode
St
© Harizortal Vetiel (0 Balh gl 132400 # hangd
B Help
Control Type: Alignment = Horizontal Offsets
Horizontal Aigrment: [ eat <) 4 S oo |
Stop: 0,00 #|
Use as Secondary Alignment P——
0.00 #|
0.00 #|
Priorty: ]
Horizontal and Vertical Contrals:
Enabl.. Prioity  Mame Start Station Stop Station Mode Type
X 1 RAT_H&_Lift1_ED..100+00.00 132+40.02 Harizontal Alignment
Delete

Editing Standard Point Controls

1. Select Corridor > Point Controls from the Roadway Designer menu bar or <D> the
Point Controls button from the button bar.

2. Highlight the desired control in the Horizontal and Vertical Controls area.

3. Make the desired changes using the menus in the upper part of the dialog box.
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4. <D> the Change button to accept the changes.

Bt point Contrals P e |
Conidor:  12345_SHE6 add
Pait JE— Ststion Limits

i RT_HMA_LIN_EDF v #| gy 100+00.00 +| Close
Mode
Stap:
@ Horzartsl Vericsl ) Both oF: 13244002 |
—
Control Type: T - Harizantsl Difsets
Horizantal AMignment: [ freat -] 4| Statt: 0,00 #
Stop: 000 #|
Use as Secondary Alignment Vartical Offsets
00 #|
00 #|
Priority: 1
Horizontal and Wertical Controls:
Enabl.. Priority  Mame Start Station Stap Station Mode Tupe Contral
® 1 RT_HMA_Lift1_ED..100+00.00 132+40.02 Horizontal Alignment offset
Delete

Note: You can temporarily disable a point control without deleting it by toggling off Enable
in the control list.

Superelevation

Superelevation modifies a template through a curve so that vehicles can maintain stability at
the designed speed. Once you establish your template drops and make necessary template edits,
you are ready to add superelevation to your roadway (if needed).

For basic superelevation terminology, refer to the Glossary located in the InRoads online Help
under Supplemental Information > General.

Introduction to Superelevation

The InRoads superelevation commands compute the necessary super rate and determine how
the road will transition from normal crown to full superelevation as well as the locations of
these transitions for each curve in the corridor, based on your design criteria.

To establish superelevation on your roadway you will:

a. Use the Superelevation Table Wizard to establish your initial superelevation for the
roadway. This saves time and effort when creating the initial superelevation point
controls and control lines.

b. Edit the superelevation point properties as necessary to override the Wizard setting and
tailor the superelevation to your project’s design criteria.

The Superelevation Menu

The Superelevation Menu is used to set up superelevation design criteria. Commands
include:

¢+ Superelevation > Create Superelevation Wizard: Used to step through the
process of entering superelevation criteria. There are three available methods to input
the data: AASHTO, Fixed Length or Table. CDOT uses the Table method. After running
the wizard, superelevation control lines are automatically created and assigned to
template points (through Point Controls) to determine how the points (edges, lanes,
etc.) will rotate in super.
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¢ Superelevation > Create Single Control Line: An alternate method of setting up
superelevation criteria by manually creating superelevation control lines, which
controls the cross slope of template points in superelevation. This is also useful if you
need to change the cross slope of the roadway when you’re not truly in superelevation,
such as matching the vertical grade of the main roadway for an approach road.

¢ Superelevation > Apply Shoulder Rollover Lock: Allows you to create special
superelevation control lines and assign point controls to shoulder points, which
determine how shoulders will rotate in super. CDOT does not use rollover locks in
standard situations, since the shoulders are fully superelevated.

¢ Superelevation > Import Superelevation: Allows you to import an ASCII
superelevation file (pipe delimited format) to create superelevation control lines and
assign point controls.

¢ Superelevation > Import Superelevation from Alignment: Allows you to
import superelevation data from an InRoads alignment created in previous versions of
InRoads (version 8.5 and earlier). This creates superelevation control lines matching
the previous super table.

¢ Superelevation > Superelevation Report: Allows you to generate an XML
report of the superelevated points and/or their corresponding control lines.

Note: The Superelevation Table Wizard (CDOT’s preferred method of setting up
superelevation criteria) is explained below. For information on other methods or
the concept of superelevation in general, refer to Superelevation Overview in the
InRoads Online Help file.

The Superelevation Wizard

The Superelevation Wizard steps you through the process of entering your superelevation
criteria. This criteria includes selecting the appropriate CDOT superelevation rate table.

Note: CDOT uses the Table method to calculate superelevation rates. This method
complies with AASHTO guidelines and incorporates CDOT’s superelevation
standards by utilizing custom superelevation tables located in the CDOT
workspace.

The CDOT superelevation tables specify maximum superelevation rates, along with spiral
transition lengths, for a range of curve radii. The tables are text files, which can be opened in
Notepad or any word processor. They are categorized by a maximum superelevation rate and
a design speed. For example, a table named 06_55.sup contains CDOT standards for a 6%
maximum superelevation rate at 55 mph design speed.

An example table is shown below:
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12

18555 3upp - Notepad ==

File Edt Famst Yww Help
L BENTLEY SYSTEMS INROADS SUPERELEVATION RATE TADLE UPDATED DY BOHANMAN HUSTON INC
% From A Policy on Getmetric Design of Highways and Streets, SASHTO, 2004, Fifth
= gdition pages 168 and 161 and from CoOT M&S standards 2006, M-203-11 and M-20%
N s P
N 2-lane 4-lane
', #laceholder radius super Rate spl Tgr spligr

Curve ] 9.0

Curve [ o

curve [ 77.0

Curve [ .0

curve [ @.0

curve 0 92.0

Curve [ 92.0

Curve [ 100.0

Curve [ 100.0

Curve o 107.0

curve [ 107.0

Curve [ 115.0

curve 0 115.0

Curve [ 123.0

Curve [ 123.0

Curve [ 130.0

Curve o 130.0

curve [ 138.0

Curve [ 138.0

curve [ 146.0

curve 0 146.0

Curve ] 153.0

Curve [ 1330

Curve o 161.0

curve [ 161.0

Curve [ 169.0

curve [ 169.0

curve 0 176.0

Curve [ 176.0

Curve [ 184.0

Curve [ 184.0

curve [ 191.0

Curve [ 1910

curve [ 199.0

curve 0 199.0

Curve [ 207.0

Curve [ 207.0

Curve [ 4.0

Curve o 4.0

curve [ 177.0

Curve [ 122,90

curve 0 230.0

Curve L] 230.0
=1060° s the minimm curve
wahile svery precaution has been Taken in the preparation of the Inmosds
*superelevation nate Tables for AssWrTo 2004, Bohannan Huston, InC, assumes
“no responsibilicy for errors or omissions, or for damages resulting from
“the use of the information contained herein. Good data process1n3 procedura
“dictates that any program, configuration £ile, or other customized material be
wthoroughly tested Eifare relying on 4T, The User must assume the entire risk

usdng this materdal,

For more information on superelevation rate tables, see Superelevation Rate Table (.sup)

Descriptions in the InRoads Online Help.

Additional superelevation criteria that is set via the Wizard includes:

¢ The pivot point location (e.g. centerline, inside edge),

The range point locations (to designate the fully superelevated portion of the template),

¢
¢ The station range for different design criteria and
¢

The number of lanes to be superelevated.
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The illustration below shows an example of pivot and range point locations for a template
cross slope as it rotates through superelevation. In this example, the template pivots about
the crown point and the range points (the top of gutter points) define the range of points

that will rotate to full super.

PIVOT POINT
RIGHT RANGE

LEFT RANGE

LEFT RANGE

L =" I

PIVOT POINT
RIGHT RANGE

ZERO OUTSIDE SLOPE

PIVOT POINT
LEFT RANGE RIGHT RANGE

POINT,

y —

REVERSE CROWN

LEFT RANGE

POINT.

= ¢

RIGHT RANGE
POINT

|

PIVOT POINT

FULL SUPER

The Wizard stores this information in superelevation Sections. These Sections are just a set of
super criteria applied to a station range along the corridor. If the super criteria change at any
point along the corridor, you will end one section and start another.

Superelevation Wizard Results

When finished, the wizard automatically creates:

e The superelevation control lines for each point superelevated on the template and

Colorado Department of Transportation
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e The vertical point controls for these points.

+=foutna

Conier 123455106 = s [ig)[2] 200 e [ iy, Sogmrdevaten |
st Sufoct: | 12345 iting gound x Irtervsd =m
Termplae T45_HMA_Liban 4L

The four Roadway Designer views are updated as follows:

e The plan display shows a color-coded diagram that represents the cross-slopes for the
components within the template backbone.

e The cross section display shows a color-coded view of the template backbone along with
the cross slope annotations.

See the illustrations below for more information on how to interpret superelevation color
coding in these views:
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¢ Yellow, orange and red indicate slopes to the left as noted in the table below..

B Fursdway Dirvigret - £ Prajecty, (1088 Doeiigpe I aach (7145,

N e e

Backbone Cross Slope Color Superelevation Cross Slope

Yellow-to-Orange/Red

0.5% to 10% to the left

Dark Red

=10% to the left

¢ Green, teal and blue indicate slopes to the right as noted in the table below.

e Roadueay Designer - C:\Projects! 12345\ Design InRoads\ L2345_Corird

Fle Coridor Superelevation Taols

Bkl N Yol

LR

EI'K

Backbone Cross Slope Color

Superelevation Cross Slope

Green to Teal/Blue

0.5% to 10% to the right

Dark Blue

>10% to the right
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¢ White indicates a cross slope less than 0.5%.

et Raadhway Designer - C:\Prajects 12345\ Design|InRoads! 12345_Corrird

File  Comidor Superelevation Tools

21 A A

+=0a ¢

[ Backbone Cross Slope Color | Superelevation Cross Slope |
| White [ <0.5% |

=]

e The profile display shows color-coded grade lines for all points on the template backbone.
However, you can right-click to control which template points are displayed (i.e. the left

and right edges of roadway).

B4 Drofile Display List

Displayed Prafil Lines

HA_Liftl_Canterline-Top
LT_CONC_Sidewalk_Back-Top
LT_CONC_Sidewalk_Back-Topl
LT Curby_Gultertop

LT CutbBack-Top
LT_CurbrBack-Topl

LT CurtFlowline

LT CurbrFlowling1

LT CuteTop

LT CurbTopl

LT HM,_Liftl_Laneline-Top
LT_POSS
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e The superelevation diagram shows the control lines that represent a percent cross slope.

Superelevation Control
line for point
RT Curb_Gutter-top

Superelevation Control
line for point
LT Curb_Guitter-top

L -] 1 3

The control lines in the superelevation diagram view are the graphical representations of
cross slope over a station range (stationing or length along the x-axis and cross slope on the
y-axis). A horizontal line represents a constant cross slope along a station range, whereas a
sloped line represents a linear change in cross slope along a station range.

An infinite number of control lines can be assigned to an infinite number of points in a
corridor. The control lines can be created to control any change in cross slope between two
points in the template (i.e. sidewalk, gutters, etc.)

The control lines are colored in the diagram for visual clarification only. Unlike the plan,
profile and cross section views, the line colors do not correlate to any superelevation
values.

The Wizard automatically creates the vertical point controls that correspond to each
superelevation point control line. You can open the Point Controls dialog box to review the
vertical point controls created by the Superelevation Wizard.

B Pt Contrals -1 ]
Conidor. 1245 5HIG e
Station Limits
. -
P LT Cub Gutterion =] 4| Simt 1nim +| [
e S0B 37080 8
Homortd 8 Viesical Boh e 4 Changs
He
Contl Type: [P — Hoszoetal (fsnts
Supeoslevalioet Section] LT_HMAI » |
Ricdernncs Port LT_HMA_Lith_Lars + ﬂ J
Werticel Défpety
Friceiy:
Horizortal and Vertical Contiols:
Erusbled Friceiy N Stant Station Mude Tyem Contiol
& 1 T _Cuehy it g3 1000 Henerdad Algpered RT_Lare_Wiaten
b 1 LT_Cish_Gutes top 10040000 Vieseal Supensieushon Sectonl LT_Hh
1 LT_HMA Lkl Lareire-Top 1000000 WVesical Superslevaion SactionT HMA |
1 T_HMA_Lit1_Lanslne-Top 100+00.00 Vesical Superelevation Section] HMA_|
1 AT _Cutb Guterdop 100+00.00 Veticel Superelevation Secton] AT_Hk
Dbt

The Wizard also calculates superelevation rates for each curve on the horizontal alignment and
stores these in the geometry project (ALG file). The superelevation section definitions (the
point controls and control line information) are stored in the IRD file.
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Calculating the Initial Superelevation

To use the Superelevation Wizard:

1.

Select Superelevation > Create Superelevation Wizard > Table from the

Roadway Designer menu bar.

ERoadwayD i -\ Projects\123454 Designt\InRoads\12345_Corr.ird

File Corridor j§ Superelevation |fTools

Create Superelevation Wizard 3 I

Create Single Control Line...

Apply Shoulder Rollover Lock...

Import Superelevation...

Import Superelevation from Alignment

In the Table Wizard dialog box, select the desired super table. These are located in the
C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Superelevation

Tables\ folder.

M Open Superelevation Table ==
Look jn AASHTO 2004 - @M.
. Name Date modified  Type Size B
e 506,25
RecentPlaces =0
] 06_30.5up
| 7] 06_35.5up
. 7] 06_40.5up
] 06_45.5up
i 7] 06_50.5up 3
i 55,
Todd w22i2
] 06_60.5up
Ay |] 08_15.5up
- 08_20,
Computer  — =P
] 08_25.5up il
v o
= Fleane 0B_55.5up -
etworl
Files of type Superslevation Table [~ sup] -] [ cancel |
Help

Note: If the curves need different design speeds or maximum super rates (i.e. different
tables), highlight the curves to load from this table, then select Load Values
From Table. Repeat for each curve that needs a different table.

<D> the Load Values From Table button.

B Table Wizard

Comidor:

General I

12345_5HB6

LoD

[= = s
Help

Table Iwdards-l}Inhal\\anads\Superelevalmn Tables\4ASHTO 2004406_55.3up DI
PTSIPOIatE: | St s

Specify Runout

Huorizontal Curve Sets:

% Runaff on Tangent B0%

0.00

Mon-Linear Curve Length: | 0,00

Transition Lengths dre:

@ FRunoff Total Transition

o Start Station
111+08.62
129+36.27
143+55.57
192+44.72
202+30.23
231+75.30
248+08.08

RN N i

Stop Station
115+85.98
135+83.06
156+00.43
193+88.59
203+87.20
234+72.97
252+30.07

Selected Curves: Load Values From Table Update Geometry from Table

<Back || Next » |I Preferences... | [ Close

Superelevation Fate  Table Design Speed *
Hormal Crown 06_55sup  0.00
4.00% 06 55sup 000 =
Hormal Crown 06_55sup  0.00
Normal Cromn 06 55sup 000
Hormal Crown 06_55sup  0.00
6.00% 06 55sup 000
4.40% 06_55sup  0.00 -
W v
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The rate values are read from the table and updated for each horizontal curve set listed in

the dialog box or highlighted.

4. <D> Next.
st Superelevation Section Definitions [ollE =
Help

Sections.

Name Start Stati.. Stop Stati.. CrownPo..  LeftRang.

Right Ra..  Fivat Direc...

Add

Superelevation for Selected Section:

Edit

Delete

Start Stati.. Stop Stati.. Entering.. ExitingR.. ‘Widthfio..

Superelevation Rate

<Back | [ Mew> | [ Preferences.. |

Close

Ed...

5. <D> the ADD button on the Superelevation Section Definitions pane. This displays the
Add Super Elevation Section dialog box.

Right Fange Point; RT_Hh4_Liit]_EQF = ﬂ
Pivot Direction: From Crown Point =

Mumber of lanes: @) 2 4
Funoff Length Multiplication Factor: — q gg
Limits
/| Station
Stat: 100+00.00

|
Stop: 372481 86 #|

H Add Superelevation Section (3]
Crown Point: Hh&,_Liftl_Centerlir = ﬂ| Cancel |
Left Range Point: [T Hpday Ll EOF = ﬂ —

= == Help

6. Use the drop down menu or the target ﬂ button to select the Crown Point.

7. Use the drop down menu or the target button to select the Left Range Point.

8. Use the drop down menu or the target button to select the Right Range Point.
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Note: The range points define the points at the outermost edge of the fully superelevated
portion of the template. In the example below, these are the left and right edge of
pavement points on the CDOT HMA_Crowned_B10 template.

LEFT RANGE
POINT . CROWN

POINT ' RIGHT RANGE
POINT

L,

9. Select the desired Number of Lanes, either 2 or 4.
10. Key in the desired Runoff Length Multiplication Factor.

Note: This is typically only used when there are more than four lanes.
11. Set the Station limits, if needed.

Note: Station limits are used to define superelevation section criteria limits. If superelevation
design criteria change (such as different pivot points, range points or different number
of lanes), then you must create a new section to specify the different criteria. However,
using multiple tables along the alignment does not require multiple sections.

12. <D> OK.
._h‘ Add Superelevation Section @
Crawn Poirt: [HMa_Lift)_Centerir ~] 4] e

Left Fange Point: |LT_HMA_Lift1_EDF v| ﬂ |
Right Range Point: | RT_HM&_Lifl_EOF = | ﬂ

Fivat Direction:

Help |

| From Crown Point = |

Mumber of lanes: @) 2 4
Runoff Length Multiplication Factor:— q.ng
Lirnits
/| Station
Start 100+00.00 +|
Stop: 372431 56 +|
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13. Repeat steps 5 through 12 to add additional sections if any super design criteria changes.

Sections:

h Superelevation Section Definitions

=i
Help

Marme

Sectionl

Start Station Stop Station Crown Point

100+00.00 7248186 Hbd2_LifH ..

Left Range ... Right Rang...

LT_H

MA_Li..  RT_HMA_Li.

Fivat Direction

Fram Crown P

Superelevation for Selected Section:

Edi..

Delete

Start Statio
111+08.62
128+E6.07
145+2377
19244472
202+30.29
230+79.30
247+28.28
PRN+NR 77
]

n Stop Station Entering Ru. Exiting Run..
115+85.98 0.0o 0.00
136+53.26 117.00 117.00
186+32.23 53.00 53.00
193+82.59 000 0.00
203+87.30 000 0.00
235+68.97 160.00 160.00
253+69.87 133.00 13300
PRA+R4 71 nnn nnn

m,

‘width from . Superelevation Rate
24.00 Normal Crown

24.00 4.40%

24.00 2.00%

24.00 Normnal Crovn

24.00 Nomal Crovn

24.00 E.00%

24.00 5.00%

2400 Narmal Crown

m

< Back |I‘ MNext > | Preferences. . | | Cloze

Edit.

14. <D> Next on the Superelevation Section Definitions pane. This displays the
Superelevation Controls pane.

Round Station to Nearest | 0.00.00

Bt Superelevation Cantrols o |[= )[R
Seolion Section] =  Hep |
Superelevation Cantrols

Name Paint Pivat Point Initial Slope:
Section] LT_HMa_Lift1_Laneline-Top-LT_HMa_Litt1_EOP-Top LT_HMA_Lift1_EOP-Top LT_HMA_Lift1_Laneline-Top -2.00%
Section] HMA_Lift1_Centerline-Top-LT_HMA_Lift1_Laneline-Top LT_HMA_Lift1_Laneline-Top HMA_Litt1_Centerline-Top -2.00%
Section] HMA_Lift1_Centerline-Top-RT_HMA_Lift1_Laneline-Top RT_HMA_Lift1_Laneline-Top HiA_Litt1_Centerine-Top -2.00%
Section] RT_HMA_Lit1_Lansline-TopRT_HM&_Lif1_EOP-Top  RT_HMA_Lift1_EOP-Top AT_HMA,_Lit_Laneline-Tap 2.00%

] [ b

<Back |

[ En

sh | [ Preferences... | |

Close

Note: This box lists point controls that are created automatically when you go through the
Wizard. The point controls determine the vertical location (by defining a cross slope)
of template points (those at and inside the range points) while rotating in
superelevation. Use the Edit button to make changes in the control lines as needed. Use
the Delete button to remove unnecessary point controls, like lane line points that may
be control by constraints set in the template.

15. <D> Finish. This completes the superelevation, and dismisses the Superelevation Wizard.

Colorado Department of T

ransportation

Page 245



Chapter 11 - Roadway Modeling A Practical Guide for Using InRoads XM

The Wizard creates superelevation control lines and uses point controls to assign them to the
template points within the superelevation range.

B Doint Cantrals o o
Coridor,  12345_5H86 o
Paint: P Station Limits.

aint LT_HMA_Lit_EOF =] #] g 100+00.m +| [ Clse |
Hode
Stop:
Herizantsl @ Vartical Both SRS 372401 B | [ Change |
B | Hem |
Contral Type o o Horizantal Offsets
e 0.00
Superelgvatior: | section? LT_Ha_| | E
e e o ] 0.00
Reference Point: (17 HMa, Litl Lan ~| ﬂ J
Verical Offsets
oo #|
0.00 #|
Priority: 1
Harizontal and Vertical Controls
Enabled  Prioiity Name Start Station StopStation  Mode Type Control
% 1 RT_HMé,_Lit_EOP-Top 100+00.00 132+40.02 Horizontsl  Alignment olfset
% 1 LT_HMé,_Liftl_ECP-Top 100+00.00 37248186 Verical Superelevation  Section] LT_HMé_Liftl_Laneline
% 1 LT_HMé,_Lift1_Laneline-Top  100+00.00 372481 86 Vertical Superelevation  Sectionl HMA_Lift1_Centerline-Tc
% 1 RT_HMé_Liftl_LaneineTop  100+00.00 248186 Verical Superelevation  Section? HMA_Lift1_Centerline Te
% 1 RT_HMé,_Lit_EOP-Top 100+00.00 372481 86 Verticl Superelevation  Sectionl AT_HM#_Littl_Lansline
< i v
Delete

You will need to process your design to see the superelevation results. Each point control
corresponds to a control line on the superelevation diagram.

The superelevation control lines are displayed on the superelevation diagram view in Roadway
Designer. The control lines represent the percent cross slope (vertical axis) at each station
(horizontal axis) for each point that is superelevated in the super range.

-

Al ] el e

Controlling Superelevation Displays

You can set which control lines are displayed in the superelevation diagram:
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Right-click in the superelevation diagram and select Superelevation Display List.

Superelevation Display List...

s

Create Superelevation Wizard
Create Single Contral Line...

Edit Curve Set Stations...

Rename Superelevation Section...
Apply Shoulder Rollover Lack...
Import Superelevation...
Impaort Superelevation from Alignment
b

Delete Points

+=L5Ht0 M

Station: |E| |Z| 336+25.00 |Z| |E|ﬂ Display Superelevation

Interval: 2500 |W|

Template: 12345_HMA_Urban_4L [ Process Vishle Rangs |
mcess Yizible nange

In the Available Superelevation list, select the control for the line you want to display.

Note: You can press the Ctrl or Shift keys and select multiple point controls to
display more than one control line.

!‘ Superelevation Display List == =]
Superelevation Sections: |
Sectionl ——
Close
- | Help |
Delete |
Avallable Superelevations:
Section] LT_HhdA,_Lift1_Laneline-Top-LT_Curb_Gutter-top
Section! HMA_Lift1_Centerline-Top-LT_HMA_Lift1_Laneline-"
Section] HMA_LIfFE1_Centerline-Top-RT_Hba_Lift1_Laneline-
Section1 RT_HMA_Lift1_Laneline-Top-AT_Curb_Gutter-tap
[
| None |
Delete |

Colorado Department of Transportation

Page 247



Chapter 11 - Roadway Modeling A Practical Guide for Using InRoads XM

3. <D> Apply.

The superelevation diagram is updated with the control line display.

d=hoH-tB e o ] 3

Editing Superelevation

After the Wizard has calculated the initial superelevation, you may need to edit some of the
superelevation criteria like a point’s cross slope or max super rate, the normal crown, runoff or
full super locations, etc. You can do this in the superelevation diagram using one of the
following methods:

¢ Editing superelevation point properties (via dialog box settings).

¢ Graphically moving superelevation points (using dynamic settings).
¢ [Editing Curve Set Stations (in table format).

Editing Superelevation Point Properties

1. From the Roadway Designer, <D> on the Display Superelevation button if you’re not
already viewing the superelevation diagram.

1
Statiors [jc][<] 33404425 BlEE Display Superclevation
}

Interval 25.00
Templats HMA_Crowned B10

Process &1l

| Process Visible Range |
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2. <D> <D> on the point to edit in the superelevation diagram. This displays the
Superelevation Point Properties dialog box.

-
|

._h‘ Superelevation Point Properties @

M HMA_Litl_EOP-Top- 33444 4| [ apply
Station: T34+44.25 +| [ Oese |
Cross Slope: 4.40%

| 4 Previous |
Full Super v| |

Type: [
Mext > |
| Help |
Constraints
Constraint 1 Constraint 2
Type: Mone - | | MNone - |

L A Y | 4 3

3. Change the Name, Station, Cross-Slope, Type, or Constraints as desired.

4. <D> Apply after the desired changes are made.

?‘ Superelevation Point Properties @
Hame: Hha_Lift1_EOP-Top - 334+44 ﬂ Apply
Station: F4+44.25 +| [ Cose |
Crozz Slope: 4.40% | < Previous |
Type: Full Super |N7|

et >
| Help |
Constraints
Constraint 1 Constraint 2
Type: Maone - | | MNone A |

5. <D> Close to dismiss the Superelevation Point Properties dialog box.
Moving Superelevation Control Points

1. From the Roadway Designer, <D> on the Display Superelevation button if you’re not
already viewing the superelevation diagram.

Statiors [jc][<] 33404425 BlEE Display Superclevation
Interval: 25.00 Process &1l |
Template HM#,_Cromned_B10

| Process Visible Range |
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2. Right-click on the superelevation control line point to edit and select Move Point.

Station;
Interval

Template:

=L oH-tOu

(i) 344

Mave Point
Edit Point... %

Add Constraint

Delete Constraints
Delete Paint
Superelevation Display List...

Create Superelevation Wizard
Create Single Control Line...

Edit Curve Set Stations...

Rename Superelevation Section...

Apply Shoulder Rollover Lock...

Impart Superelevation...
Impart Superelevation fram Alignment

Delete Paints

. [ Prossss Al

HM,_Crowned_B10

| Process visile Range |

3

Display. Superelevation

3. In the x+xx,x% field, enter the desired station and cross slope to move the point.

Statiom:

Dynamics Settings
334+35.96
Crozz Slope: 4.31%

HHE M=

Shap To:
V| Cardinal Paoints [V Superelevation Paints

Step: 040000
Stepr o0z

334425 51

Note: Use the syntax <Station, Cross Slope> when keying in the Dynamic Settings box.
Express the cross slope as either a % or decimal (e.g. 334+25,5%6 or
334+25,.05).

Editing Curve Set Stations

Another option for editing superelevation is to use the Edit Curve Set Stations tool. To use

this tool:

1. From the Roadway Designer, <D> on the Display Superelevation button if you’re not
already viewing the superelevation diagram.

Station:
Interval:

Template;

(k][] 3aasan.25

BEE Display Superelsvation
|
Sl Pracsss Al

Hhé,_Cromned_B10

| Process visible Range |

2. Right-click in the superelevation diagram control line view.

3. Select Edit Curve Set Stations from the right-click menu while your cursor is in the
super diagram view.
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4. Use the Curve Set controls to select the desired curve and verify the desired Section

Name is correct from the drop down menu.

“ Superelevation Control Curve Set Station Edit

Section Mame:

[Section‘l
Curve Set: 10
Type Constrained  Station Cross Slope Length Grade
Reverse Crown | 333+71.85 2,00% -3.15% E]
Full Super F3H67.85 4.40% 96,00 -3.86%
Full Super FI7HE8.93 4.40% 301.08 -5.58%
Reverse Crawn 336+64.93 2.00% 96,00 -5.58%
>

(]

5. <D> on the Show Curve Set Information button to display curve data in the lower

right corner of the dialog box.

“ Superelevation Control Curve Set Station Edit

Section Mame:

Reverse Crawn [x] 336+64.93 2.00%

96,00

[Section‘l v]
Curve Set: 10 [ Ehaw Curve et Information i\
Type Constrained  Station Cross Slope Length Grade
Reverse Crown i 333+71.85 2.00% -3.15%
Full Super F3H67.85 4.40% 96,00 -3.86%
Full Super | FI7+E5.93 4.40% 301,08 -5.58%

-5.58%

B[E3)

B
>

==

Radius = 3000.00

Previous Cardinal Pt
318+24.27

PC =333+37.45

PT =338+39.33

Mewt Cardinal Pt
343+24.91

6. Data for other curves within the super section can be added or removed from the list by

using the L™ and E] buttons to the right of the data area. Use the top buttons for data
before the current curve, use the bottom ones for after the current curve.

Note: Red stations denote points outside the current curve set.

7. Stations and Cross Slopes in white cells can be modified. Press the Tab key to move to

the next editable field.

8. Reverse Crown stations are edited by toggling off the Constrained check box. If the
Constrained check box is toggled back on, the station will revert back to its original

value.
Type Constrained  Skation Cross Slope Length Grade
Reverse Crown B 3333985 2,00% -2.92%
Full Super 33446785 £.00% 128,00 -3.86%
Full Super | FITHE5.93 6, 00%: 301.08 -5.568%
Reverse Crown B F3G+96,93 2,00% 123,00 -5.58%
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Note: Changing previously constrained stations may result in kinks in the control line.

9. <D> Apply to accept the changes.

10. <D> the Undo button to discard any changes, if desired.

E‘ Superelevation Control Curve Set Station Edit

[

Section Name: [ Section]

7)

Curve Set: 10

i Show Curve Set Information i

Reverse Crawn

Type Constrained  Station

Reverse Crown i 333+74.60
Full Super 334450,00
Full Super = 337+92.53

] 336+65.46

Cross Slope
2.00%
5.00%
5.00%
2.00%

Length

75.40
342.53
72,94

-3.17%
3.73%
-5.58%
-5.58%

Grade
B

Radius = 3000.00

Previous Cardinal Pt
318+24.27

PC =333+37.45

PT =338+39.33

Mext Cardinal Pt
343+24.91

Removing Superelevation

If you make a mistake after running the initial superelevation setup (after running the Wizard)
or when editing superelevation and you want to start over with the Wizard, you can remove the
superelevation point controls and control lines. When removing super you have two options,

you can either:

e Remove individual superelevation point controls or

e Remove the entire superelevation section (all point controls for all curves within that

section).
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To remove super:

1. Right-click in the superelevation diagram control line view and select
Superelevation Display List...

Superelevation Display List...

s

Create Superelevation Wizard

‘ Create Single Control Line...

Edit Curve Set Stations...
Rename Superelevation Section...
Apply Shoulder Rallover Lack...
Import Superelevation...
Import Superelevation from Alignment
Delete Paints

+=AoH-tEde o

Station: |E||Z| 334425.00 |Z| |E|ﬂ Display Superelevation

Interval: 25.00 |W|

Template: Htd,_Crowned B10 |W|
rocess Vizible hange

2. To delete just one control line, select the associated point controls from the list of
Available Superelevations.

Note: You can press the Ctrl key and select multiple point controls to delete more
than one control line.

._h‘ Superelevation Display List ===
Superelevation Sections: | Apply |
Section J—
| Cloze |
- | Help |
Dielete |
Available Superelevations:
Section] LT_HM&,_Lift1_Laneline-Top-LT_Hba4_Lift1_EOP-T:
Section] HMA_LIFT_Centerline-Top-LT_HMA_Lift1_Laneline-’
Section] HMA_Lift1_Centerline-Top-RT_HMA_Lif1_Laneline-
Section! RT_HMa_Lift1_Laneline-Top-RT_HMA_Lift1_EOP-T
[ & |
| MNone |
e
Delete |

3. Select Delete.
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4. To delete all control lines for a superelevation section, select the Section from the
Superelevation Section list (all point controls should highlight).

ﬁ Superelevation Display List =)= -]

Cloze

Superelevation Sections:

Help
Dielete

J

Available Superelevations:

Al

Mone

f I

Delete

5. Select Delete.

For additional practice modifying superelevation, see Lab 5 — The Superelevation Wizard in the
InRoads Lab Guide

Secondary Alignments

When modeling your roadway, you may need to apply your template perpendicular along two
different alignments. For example when modeling an intersection, you want to drop the
template perpendicular to the centerline alignment, but also to the intersection return edges on
the outside. In this case, you can specify the intersection return as a secondary alignment and
have the template “bend” perpendicular when it encounters the this alignment (see the
illustration below).

Secondary alignments may be applied in two ways:

e They modify the angle of the part of the template outside secondary alignment and change
the width to the specified template point to the secondary alignment when specified with
Point Controls.

e They modify the angle of the part of the template outside secondary alignment but do not
change the template width when specified with Corridor > Secondary Alignments.
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In the intersection illustration below, the green line represents the template placement in
relation to the corridor alignment (the light blue line) and the secondary alignment (the
orange line). This secondary alignment was assigned using Point Controls.

Secondary Alignment

-

._h" Roadway Designer - C\Projects\12345Bridge\InRoads\12

File Corridor  Superelevation Tools
<]

/)
o~

Template Placement

= 3

To specify a secondary alignment:

1. Select Corridor > Secondary Alignments.

2. Select the Secondary Alignment from the drop down list.

Start Statior:
Stop Station:
Start Offset:
Stop Offset:
Alignrments:

Mamne

SideRoad

Secondary Alignment:

._h‘ Secondary Alignments
Cormidor. 12345 _5SHEE

&

225+00.00
227+00.00

0.00
0.00

Start Station
225+00.00

=[5 =s]
Add
| ﬂ | Cloze |
#
ﬂ —
| Help |
# D
#
Stop Station Start Offset Stop Offset
227+00.00 0.00 0.00

Colorado Department of Transportation

Page 255



Chapter 11 - Roadway Modeling A Practical Guide for Using InRoads XM

4.
5.

Specify a Start and Stop station range for InRoads to treat the alignment as secondary
and “bend” the template.

Specify any Start and Stop Offsets from the alignment.
Select Add.

The alignment will only be treated as secondary through the station range specified.

Note: You can only have one secondary alignment per station range.

Note: To have the template widen and ‘kink’, create a point control as previous defined and

toggle on the Secondary Alignment option.

Section Summary:

¢

Roadway Designer is an interactive design modeling tool which allows you to see the
results of your design and then make edits before creating your proposed 3D surface.

Before running Roadway Designer, you must have a horizontal or vertical alignment,
an existing surface and one or more templates.

The results of this interactive and iterative design process are shown in Roadway
Designer’s plan, profile and cross section views.

Design data for modeling is stored in the IRD file.

A corridor defines a path for your project and can be defined with a horizontal and
vertical alignments or with a surface feature.

Templates Drops specify which templates are applied where along the corridor for
modeling purposes.

If templates are changed in the ITL file, then the template drops must be synchronized
with the library to see the changes update in Roadway Designer.

Point Controls are used to vary a template point by assigning the point to follow a
different path.

Establishing Point Controls can effectively reduce the number of templates and
template drops required for modeling, especially when introducing turn lanes, ramps,
etc.

A point can be controlled using horizontal point controls, vertical point controls or
both.

There are several different types of controls that a point can follow including horizontal
and/or vertical alignments, horizontal and/or vertical surface features, a feature style
assigned to multiple features, or a point in another corridor.

Superelevation is added to your roadway model using the Superelevation Table
Wizard.

Superelevation mode adds a fourth view to the Roadway Designer — a superelevation
diagram control line view.

The Superelevation Wizard automatically creates vertical point controls for certain
backbone template points (lanes, edges, shoulders, etc.) as well as the super control
lines for each of these points.

The super control lines are displayed in the superelevation diagram control line view.
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¢ Superelevation can be edited by either editing point properties, graphically moving the
super control line points, or editing a Curve Set table.

¢ Secondary alignments are used when you want to “bend” the template so that it is
applied perpendicular to the secondary alignment (ramps, intersections, etc.).

Advanced Corridor Tools

You can take advantage of a couple of InRoads’ advanced corridor tools in certain design situations:

e Ifyouneed to vary template points frequently over several different station ranges, you can
use Parametric Constraints, which saves time creating multiple templates and template
drops.

e Ifyou are working with multiple target surfaces or corridors, or designing a divided
highway that may tie to multiple surfaces, then you can use Target Aliasing to set priority
tie-ins.

Section Objectives:
¢ To learn how and when to use Parametric Constraints to vary template points.

¢ To learn how to assign labels to point constraints.

¢ To learn how to assign multiple surfaces and corridors as end condition targets using
target aliasing.

Parametric Constraints

Parametric Constraints are another method of modifying template points during processing in
Roadway Designer. These override the value of a point’s constraints for the specified station
range. This option is only available on point constraints that have been assigned constraint
labels in the template library (as shown below).

Constraints
Constraint 1 Constraint 2

Tvpe | Harizontal +|  [Slope -
Parent 1: [ Hima,_Lit1_Centerlr | | [Hia_Liitl_Centetic +| ]

Rollowver Yalues...

Walue: -24.00 2.00%

Labet | LT_EOP-TopHoriz -l |LT_EDP-T0p-SI0pe v|

Style Constraint:

Horizontal Wertical Bath

0.0
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Parametric Constraints are defined in the Roadway Designer and can be used to move labeled
points in a template without having to edit the points in the template library.

H Parametric Constraints = (&
Corridor: 12345 SHEE Station Limits 2dd
Start:
Constraint Label: [ 1 pgpr ap-Hariz - & 112+00.00 ﬂ W
Start Y alue: 24,00 StoP: 114+50.00 ﬂ
| Change
Stop Yalue: 200
Hel
Overide Values: I—DI
Marme Start Value Stop WYalue Start Station Stop Station
LT_EOP-Top-Hariz -12.00 -24.00 105+00.00 107+50.00
LT_EOP-Top-Hariz -24.00 -24.00 107+50.00 112+00.00
LT_EOP-Top-Hariz -24.00 -12.00 112+00.00 114+50.00
4 L 3
Ewxport.. Import... Delete

Some examples of when you could use parametric constraints include:

e Varying lift or subgrade depths over a specified station range or

e Introducing linear lane transitions using station/offset values (this can also be done with
horizontal Point Controls).

If you wanted to increase the thickness of a lift (e.g. HMA_Lift1), you could edit every point in
the lift component on the template and change the vertical constraint value. This would be
tedious and time consuming, especially if you had multiple template drops (you would have to
edit the same points on every template used).

Instead, you could assign an “asphalt depth” label to each vertical point constraint in the
template Point Properties. Then, you just have to set up one parametric constraint entry to vary
this label constraint over a specified station range. When the template is outside this range, it
will revert to the thickness as defined in the template.

Any point constraint that has been assigned a label can be varied using parametric constraints.
The workflow example below illustrates how to introduce a linear lane transition by varying an
edge of pavement point from 12 to 24 feet from the centerline over a 250 ft. station range
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Defining a parametric constraint:

1. Select Tools > Parametric Constraints from the Roadway Designer menu bar. This
displays the Parametric Constraints dialog box.

H Parametric Constraints = (B
Corridar: 12345_5H8E Station Limits Add
. -~ Stat
Constraint Label: | 11_gop.-TopHariz = 1000000 ﬂ Close
Start Yalue: 000 Stop. 372:81.88 ﬂ th
a0E
Stop Walue: 0.00
Hel
Override Values: l—DI
MName Start Value Stop Value Start Station Stop Station
Expart Impart. Delete

2. Select the Constraint Label that you want to vary from the drop down menu.

Note: The label must first be assigned to the point constraint in the template library. If
you assign the label after establishing template drops, you must synchronize the
template.

3. Key in the Start Value.

4. Key in the Stop Value.

5. In the Station Limits area, key in or select the Start station.
6. Key in or select the Stop station.

7. <D> Add.

8. Repeat steps 2 through 7 above to create additional parametric constraints. <D> Close
when finished.

H Parametric Constraints

Corridor: 12345 SHEE

Constraint Label: W

Start W alue: 200

Stop:} 107.+50.00 #|

Stop Walue: 24,00

Overide Values:

Mame Start W alue Stop Value Start Station Stop Station
LT_ECOP-Top-Horiz 1200 -24.00 105+00.00 107+50.00
Expart... Impart.... [elete
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Editing parametric constraints

1. From the Parametric Constraints dialog box, highlight the desired entry. The data entry
fields are populated with the data from the selected entry.

2. Enter the desired data into the data entry fields.

3. <D> Change to complete the modification.

H Parametric Constraints = (&
Cornidar: 12345 SHBE Station Limits add
. . Start: 107.450.00 +
Canstraint Label: LT_EOP-Top-Hariz - J Close
Start W alue: 24,00 Stop: 11240000 ﬂ
=T
Stop Yalue: 2400
. Help
Overmide Values:
Mame Start W alue Stop Walue Start Station Stop Station
LT ECOP-Top-Horiz 1200 -24.00 105+00.00 107-+50.00
LT_EOP-Top-Horz ~ -24.00 -24.00 107+50.00 112+00.00 I
—
LT_EOP-Top-Horiz  -24.00 -12.00 112+00.00 114+50.00
| Export... | | Impart.... | Delete

Note: You can Export parametric constraint values to a text file and edit them in a text editor
or a spreadsheet program like Excel. After editing the values, you can Import them

back in to Parametric Constraints.

To delete a parametric constraint:

4. From the Parametric Constraints dialog box, highlight the desired entry.

5. <D> Delete to remove the entry from the list.

H Parametric Constraints = (&
Corridor: 12345 SHEE Station Limits 2dd
Constraint Label: i Start: 10743000 ﬂ )

- |LT_EDP-Top-Horiz Clase
Start W alue: 24,00 Step: 112+00.00 ﬂ
|
Stop Yalue: 2400
. Help
Overide Values:
Mame Start W alue Stop Value Start Station Stop Station
LT _ECOP-Top-Horiz 1200 -24.00 105+00.00 107+50.00
LT_EOP-Top-Horiz  -24.00 -24.00 107+50.00 112+00.00 I
LT_EOP-Top-Honz  -24.00 -12.00 112+00.00 114+50.00
Export... | | Impart....
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Target Aliasing

Target aliasing is used to redefine the end condition targets assigned in the template library.
Multiple targets can be prioritized, and the software attempts to solve the next target should the
higher priority fail. Target Aliasing creates a prioritized list of surfaces, surface features, and/or
corridor solutions that the current corridor can tie to. For example:

e  When you want to tie into multiple targets, as in when you are modeling across adjacent
existing surfaces and need to tie to whichever is present at a given location.

e  When you want to tie to one surface if it is available, but a secondary surface if it is not.
This may occur in the case of a divided highway being modeled as two corridors where you
would like one set of lanes to tie to the other design surface if it’s close enough and to the
existing if it’s not. This can be accomplished by creating the first design surface and using
it as an alias for the existing, or both corridors can be modeled at the same time by using
the corridor as the alias for the existing surface.

Target aliasing can also be used to remap the active surface. In many cases, a template can be
simplified by only targeting active surface. However the active surface can easily change. By
hard mapping the target alias to the existing surface of choice, you can mitigate opportunities to
process the wrong active surface. Also, this allows you to see multiple surfaces in the cross
section display window.

Defining a target alias:

1. Select Tools > Target Aliasing from the Roadway Designer menu bar. This displays the
Target Aliasing dialog box.

2. Select the desired Target. The target list is built from targets defined in the template’s end
condition components.

3. In the left pane of the Target Aliasing dialog box, highlight the first target to be solved for.
Note: This list will change based on the target selected in step 2.

4. <D> Add to move the selected item to the right pane.

5. Repeat steps 3 and 4 to add additional items.

6. <D> OK to complete the process.

HTargetAliasing

Target: I <hctive Surface> - I
Surface or Coridor Aliases:
Cancel
(e — e [ Coreel ]
) Help

it

<- Remove
Move Up

Move Down

Usze Clozest
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Changing target aliasing

The items selected, as well as their order can be modified. To make changes in Target Aliasing:

1.

Select Tools > Target Aliasing from the Roadway Designer menu bar. This displays the
Target Aliasing dialog box.

Select the desired Target.

Select the desired alias from the right pane of the Target Aliasing dialog box.

<D> the Move Up or Move Down buttons to change the order of the alias list.

<D> the Remove button to delete the alias from the list.

<D> OK to complete the changes.

Target:

HTargetAliasing ==
<Active Surface: hd | ok
Surface or Coridor Aliases:
Cancel
Surface - Default Add > Carridar - Side Road I—I
ey S T30 - 12345 episting ground Help
<- Remove
Move Up
Move Daown

Usze Clozest

The template end condition will seek the first target in the alias list. If it fails to intercept the
first target, the end condition will seek the second target and so on. If the Use Closest option is
toggled on, the closest of the listed aliases that is encountered is used as the target.

Section Summary:

¢

Parametric constraints can be used to vary points in a template without having to edit
the points in the template library.

In order to set up parametric constraints you must first assign a label to the point’s
constraints in the template library. The label is used as the constraint variable.

Parametric constraints are useful to varying pavement lift or subgrade depths or for
introducing linear lane transitions.

Target Aliasing is used to create a prioritized list of surfaces, surface features, and/or
corridor solutions for target tie-ins.

Target Aliasing is useful when you are tying into multiple adjacent existing surfaces.

Target Aliasing is also used to set up priorities for divided highways tie-ins (to either
the existing surface or adjacent lane surface).

Design Considerations

There are other design considerations that need to be addressed such as:

How to handle transitions between different templates on your corridor.
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e How to smooth out end condition transitions or replace end conditions over a station range.

e How to modify a single template drop to fit real a world condition

Section Objectives:

¢

To learn how to review and edit template transitions for proper point connections
between templates on your corridor.

To learn when you should edit template transitions.
To understand the two different types of end condition exceptions.

To learn how to modify end conditions and create end condition overrides and
transitions without introducing template drops.

To learn how to make a single station template edit to correct minor sideslope
problems.

Template Transitions

Template transitions occur when two different templates are specified in the Template Drops
dialog box. The transition occurs along the entire length between template drop stations.
Template transitions are shown color coded in the plan view of the Roadway Designer.

After entering your template drops, the Roadway Designer’s plan view is updated to show the
template transition range (the station range between different templates in the template drop
list). The actual drop stations appear as orange lines in plan along the corridor. The template
transition range is color coded as follows:

=«

Color-coded template
transition zones in plan view

Template drop locations
(orange lines)

»

Red — None of the points between the two templates are connected.

Yellow — Like named points have been connected by the software, but some points
remain unconnected. A typical cause is a different number of points between templates.

Light Blue — The transition has been reviewed by the user, but there are points still
unconnected.
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¢ Dark Blue — All of the template points are connected.

Note: End condition points are not connected by this process; they are automatically
connected.

InRoads automatically connects like point names between the two different templates, so it
would be unusual to see a red template transition since CDOT uses standard point names
contained in the template library. Therefore most template transitions will initially appear dark
blue or yellow. Other points, however, must be manually connected.

You can review and manually connect points by double-clicking on the colored template
transition zone in the Roadway Designer plan view. This opens the Edit Transition dialog box.

T T T TN =53
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After connecting the points in this dialog, you can preview how the templates transition will
behave from start to end by using a transition “slider bar”. If your transition doesn’t preview
correctly, you may need to release some point constraints. For example, if you’re transitioning
from a two lane to a four lane template, the outer-most edge points may have horizontal
constraints that need releasing in order to “widen” out for the additional lanes. You can edit
point constraints directly from this dialog box, just like you do in the template editor.

= m m— e - g v e e s

| - it I-& Transition shider bar

If you missed some point connections after this process, your transition will appear light blue in
plan view. Repeat the process until all points are connected and the transition appears dark
blue.

Note: You may want to review the transition initially and then wait on making any manual
point connections if you plan to later synchronize template library changes to the IRD
file. After reviewing the transition, it will appear light blue as a reminder that you need
to set the transition after all template changes are complete.

Important!  Synchronizing the template library to the IRD file will overwrite your template
transitions and you will lose any edits previously made. Always wait until all
template changes have been synchronized with the IRD file before editing
template transitions.
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To edit a template transition:

1. Locate the transition in the plan view of Roadway Designer and <D> <D> in the colored
area. This displays the Edit Transition dialog box.

Roadway Designer - C:\Projects\12345\Design\InRoads\sample.ird

L = 3

2. <D>on abold ‘+’ sign then <D> on the desired connection point on the other template.

Note: Unconnected points appear bold. If you’re unsure how points are to be connected,
hover over the point to get a point name read-out.

Note: The second point selected could have other points connected to it.

1st <D>

/
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3. The orientation of the two templates can be changed to make it easier to see. <R> on the
desired template and select Move Template.

4. Repeat steps 2 and 3 until all points are connected.

5. To change a connection, <R> on the desired connection line and select Delete. The
connection is removed and can be relocated as described above.

6. <D> OK to complete the transition. The Edit Transition Midpoint dialog box is displayed.

7. Modify point constraints to make the transition work properly. <R> on the desired point
and select either, Edit Point or one of the Delete Constraint options (usually a
horizontal constraint needs to be deleted).

Note: You can also add or edit point constraints from this dialog box, just like you do in the
template editor. The constraint release or edits apply only to the transition range.

Add New Component

Edit Point...
Add Constraint
Delete Both Constraints

Delete Horizontal Constraint L\,

Delete Slope Constraint

8. Repeat step 7 as needed.
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9. Use the Transition slider at the bottom of the dialog box to test the transition.

A Y] 4

Transition
Start I End

Display Point Mames

10. To change point connections, select Cancel in the Edit Transition Midpoint dialog box to
return to the Edit Transition dialog box.

11. When editing is complete select the OK button. This dismisses the Edit Transition
Midpoint dialog box.

The transition color in the Roadway Designer plan view changes to dark blue when all points
are connected.

End Condition Exceptions

End Condition Exceptions are used to modify end conditions through a station range along the
corridor without requiring the creation of additional template drops. This is a powerful tool that
allows you to “fine tune” areas where end conditions may have rapidly changing sideslopes or
areas where sideslopes may fall outside of right-of-way boundaries. Roadway Designer allows
you to preview the end condition exception edits via the cross section view before creating your
design surface. This means you don’t have to perform tedious surface features edits to achieve
these results.

/ Left transition

Right override

EXAMPLE END CONDITION EXCEPTIONS

L N r

Types of End Condition Exceptions

End Conditions Exceptions fall into two categories:
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e End condition overrides — the end condition slope and/or width is overridden, or replaced,
with the edited end condition or a completely new end condition for the specified station
range.

Example 1: Overriding a 6:1 sideslope from the template with a 3:1 override sideslope
through a 300 ft. station range where the 6:1 sideslope falls outside the right-of-way
limits.

Example 2: Replacing a v-bottom ditch from the template with a flat bottom override
ditch through a specified cut range along the corridor.

e End condition transitions — used to “smooth out” an end condition over a station range
where the sideslope is changing due to terrain conditions. This is similar to template
transitions except the transition occurs on an end condition component.

Example: Smoothing out a fill slope that changes back and forth between a 6:1 and a
3:1 slope over a 200 ft. station range. This is replaced with a gradual 6:1 to 3:1
transition over the same interval.

End condition exceptions are specified on either the right or left side. If you only need the
exception on the left side, for example, you can maintain the template end condition on the
right side. Or, you can set up different exceptions on the right and left side depending on the
terrain conditions and sideslope behavior.

There is also a Backbone Only option that removes end conditions from the station range
specified, which is useful in bridge or culvert areas.

InRoads uses a color coding system in Roadway Designer’s plan view to denote the two
different types of exceptions:

¢ Light Blue — represents end condition overrides.

¢ Dark Blue — represents end condition exceptions.

Note: End condition exceptions are shown on the outside of the corridor to distinguish
them from template transitions zones. which are shown inside.

Defining End Condition Exceptions
Defining an end condition exception is a two part process:

a. Adding the exception entry by specifying the station range and designating it as a left/
right override or left/right transition.

b. Editing the exception to modify the behavior of the end condition (this is similar to
editing a point on a template and/or editing a template transition).

Follow the steps below to define an end condition exception:

1. Select Corridor > End Condition Exceptions from the Roadway Designer menu bar,
or <D> on the End Condition Exceptions button from the button bar to open the End
Condition Exceptions dialog box.

=E & TZRE K]
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End Condition Transitions

To define an End Condition Transition, first add the entry:

1. Inthe End Condition Exceptions dialog box, key in the Start station or use the locate station
button and select the station from the plan view.

Note: You can use the Ctrl key to select the station from the drawing file.
2. Key in the Stop station.
3. Toggle on the desired transition side (Left Transition or Right Transition).

4. <D> Add. The data is listed in the End Condition Exceptions area of the dialog box.

H End Condition Exceptions = @
Corridor, 12345_SHS6 T Add
n Bapoe
'sag? 156+00.00 # ADTyeflT;venide Do |
Stop:  157.00,00 + Right Override [ Changs |
@ Left Transition Help
Bemieem @il Right Transition
End Condition Exceptions:
Start Station Stop Station Type
156+00.00 157+00.00 Left Tranzition
 Edt. | [ Delet=

Next, edit the entry to define the transition:

5. Highlight the desired entry in the End Condition Exceptions list.
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6. <D> Edit. The Edit Transition dialog box is displayed.

= tom e - e e L ——

7. Follow steps 2 through 11 in the Template Transitions section to complete the transition.

Note: You may need to set a point as Infinite through the transition range by right-clicking
and editing the point in the Edit Transition Midpoint dialog.

End Condition Overrides

To modify or completely change an end condition through specified station range, first add
the entry:

1. Inthe End Condition Exceptions dialog box, key in the Start station or use the locate station
button and select the station from the plan view.

Note: You can use the Ctrl key to select the station from the drawing file.
2. Key in the Stop station.

3. Toggle on the desired override side (Left Override or Right Override).
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4. <D> Add. The data is listed in the End Condition Exceptions area of the dialog box.

H End Condition Exceptions = (B[]
Comidor: 12345 _SHEE
Sstt:rttl:D 155?;0_00 ﬂ @ Lef.trgvenide Iﬂl
Stop: +| Right Dverids [ Change |
Left Transition T|I3'
Eactbercinh Riight Transzition
End Condition Exceptions:
Start Station Stop Station Type
156+00.00 157+00.00 Left Overide
[ Edt. | [ Delete

Next, edit the entry to define the override:
5. Highlight the desired entry in the End Condition Exceptions list.
6. <D> Edit. The Override dialog box is displayed.
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7. Edit the end condition. This dialog box works just like the Create Template dialog box (see

the Defining Templates chapter in this document) except that only the end condition can be
modified.

B Right Override - 169+25.00 ta 172+50.00 o (&=
File Edit Add Toals

Template Library Current Template Display ‘
23 C:'Projects\12345\Design'InAoads\CDOT_|  Name: 12345_HM#_dLane @ Components Conshaints
“ZZ Point Mame List
(1 1- Templates
5] 2-Sections - Pavement Display &)l Components [ Hep |
(] 3- Sections - End Conditions
=3 4 - Components
] Agoregate Bases
(] Barriers & Misc Components
[ Curb & Gutter Components
=3 End Conditions
(C] Cut Slope Components
=3 Fill Slope Components
b T3 e 1R
2= Fil_3 to_1
2= Fil_4_to_1
2= Fil_B_to_1
(] Z:Slope Components
] Pavements
(] Sidewsalks & Bike Paths
[ Subbases

Description: Display Point Names

Library  Active Template

Preview:

Note: All of the templates from the loaded template library are available for use when
editing the override. Therefore, if you want to replace the end condition, you can
delete the current end condition while in the Override box and then drag and drop a
new end condition from the library onto your template.

Deleting or modifying end conditions through this command does not delete them
from the template in the template library. It is best practice to create or modify the
end condition that you wish to use as the override first in the library.

Important!  Even though the Override dialog shows only the first station of the edit
range, you may encounter multiple sideslope requirements over the course
of the override. Therefore, be certain to include both cut and fill sideslopes
if both will be encountered.

8. <D> OK to complete the edit.

Backbone Only Exceptions

There is an option to turn off the end condition without having to edit the exception. This works
for both transitions and exceptions, though in a slightly different manner. To create a Backbone
Only exception:

1. In the End Condition Exceptions dialog box, key in the Start station.

2. Key in the Stop station.
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3. Toggle on the desired override or transition side.

4. Toggle on Backbone Only.

5. <D> Add. The data is listed in the End Condition Exceptions area of the dialog box.

Corridor; 12345_SHBE

B £nd Condition Exceptions

Statio Apply Ta
Start I 132+00.00 + Left Dverride
Stop: | 135+00.00 #|| @ Rigrt Ovenice [ Change |
Left Transition Help
End Condiion Exceptions:
Start Station Stop Station Type
156+00.00 157+00.00 Left Transition
156+25.00 157+00.00 Right Dverride
132+00.00 135+00.00 Right Overide
Edi. [ Dekte |

Note: If a transition is selected, the end condition is deleted from all template drops between
the Start and Stop stations, excluding the Start and Stop stations.

If an override is used, the end condition is deleted from all template drops between the
Start and Stop stations, including the Start and Stop stations.

Modifying Single Station Template Drops

There may be instances where an end condition needs to be modified at only one station instead

of a range of stations. This occurs when:

e A sideslope ties at an odd location due to existing terrain conditions or

e  Where you want to tie a sideslope to a specific location (like an existing ditch) or

e  Where you want to pull a sideslope inside the right-of-way at just one station.
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In these cases, you can modify a single station template drop. The figures below illustrate an
example where you would want to edit a single station template to modify the location of the
sideslope.

*=0u

*=0u

Single station template drops can be modified within the Roadway Designer section view.
Changing a template in this manner creates a new entry in the Template Drops dialog box. The
data for the changed template is stored in the IRD file as shown below.

Station

155+00.0...
195+00.0...
200+00.0...
250+00.0...
255+00.0...
360+50.0...

]

Interval
25.00
25.00
25.00
25.00
25.00
Single Station

Template
12345_HMA_4Lane
12345_HMA_4Lane
Hkd_Urban_4Lane
Hkd_Urban_4Lane
12345_HMA_dLane
12345_HMA_4Lane

M

Revise...
ITL
ITL
ITL
ITL
ITL
IRD

Library
C:A\Projects
C:A\Projects
C:A\Projects
C:A\Projects =
C:M\Projects

3

-

Synchronizing this template drop will not change the template back to its original condition. To
remove the edit, you must highlight it in the template drops and select Delete.

Important!

Modifying templates in this manner should be done sparingly to correct minor
problems at single locations. Stations modified in this manner will not be
processed by designer, in effect ‘freezing’ them in time and space. For
example, changing the alignment will no longer change this template drop!

Note: For larger scale edits over a defined station range along the corridor, use other
Roadway Designer tools like End Conditions Exceptions, Parametric Constraints,
Point Controls, etc.
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To edit a single template drop:

1. Select the station to edit with the Station Indicator.

+-—EoH-toa Pk =D ;

Comidor: |SH 86 = | Station: |E| |E| 360+50.00 |E| |E|ﬂ | Display Superelevation |

Active Surface: | 12345 existing ground - | Interval: 25.00 | Process All |
Template: HMA_Crowned_B10-4 L

| Process Visible Range |

2. Double-click in the section view. The Edit Template At Station Only dialog box appears.

3. This dialog box works just like the Create Template dialog box (see the Defining
Templates chapter in this document). All points and components can be modified, deleted,
or replaced.

Example of Modifying Single Template Drop

In this example a template drop is cutting a ditch in the middle of an area of fills. This
example demonstrates how to remove the ditch from this template drop.

1. Station 360+50 is selected with the Station Indicator.

2. Double-click in the section view to display the Edit Template At Station 360+50 Only
dialog box.

B Roadway Designer - C:\Projects\12345\Design\InRoads\sample.ird |ﬂ|£_hj

File Corridor Superelevation Tools

Close | | Help |

Double-click here

N

+=haH-tD . +-Ba < :

Comidor: |SH 86 v| Station: |E| |E| 360+50.00 |E| |E|ﬂ | Display Superelevation |

Active Surface: | 12345 existing ground - | Interval: 25.00 | Process All |
Template: HMA_Crowned_B10-4 L

| Process Visible Range |

3. <R>on the LT_Top-Of-Cut point.
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4. Select Move Point from the right click menu.

LT sk A
L _Top-of-Cut (AT Pk 5

Add New Component LEETHEHR

AEE-Tane
Template Documentation Link... Ll "_.THN;ELHBEM
Check Point Connectivity...

Delete Components LT hgbﬁa‘k&&ﬁﬁ?ﬁ'l

Change Template Origin
Delete Constraints from All Points

I Move Point
Edit Point...
Add Censtraint

Delete Point

Delete From Components (Make Null)

Set Dynamic Origin

5. Move the point to the desired location and <D>. Because it is an end condition, it will
snap to the existing surface.

Note: For reference, the original end condition component location displays in light blue.

LLTTHeR

L LTS T eGRiE
LT. ssmﬁé’ébﬁ%&

Colorado Department of Transportation Page 277



Chapter 11 - Roadway Modeling A Practical Guide for Using InRoads XM

6.

<D> OK to accept the change. The modification is reflected in the Roadway Designer
section view.

Section Summary:

¢
¢

Template transitions occur between different templates in the template drop list.

Template transition zones are color-coded in plan view to indicate the status of point
connections between templates.

InRoads automatically connects like point names between two different templates.
Other points must be manually connected.

Edit the template transition to manually connect the template points.

Synchronizing the template library to the IRD file will overwrite your template
transitions and you will lose any edits previously made. Generally wait until all
template changes have been synchronized with the IRD file before editing template
transitions.

End Condition Exceptions allow you to “fine tune” end conditions without creating
additional templates or template drops.

There are two types of end condition exceptions: end condition overrides and end
condition transitions.

End condition overrides replaces the template end condition with a modified one or a
completely new end condition from the template library.

End condition transitions are used to “smooth out” an end condition over a station
range where the sideslope is changing due to terrain conditions.

End condition exceptions are color coded in plan view to indicate either overrides or
transitions.

Modify a single station template to correct minor sideslope tie-in problems.

When you edit a single station from the Roadway Designer cross section view, a new
entry is created in the Template Drops box and stored in the IRD file.

Deleting a single station template drop will change the template back to its original
condition and the changes will be lost.
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Generating Design Surfaces

The goal of the roadway modeling process is to create a 3D terrain model or surface of your proposed design.
Roadway Designer provides numerous tools necessary to input the engineering data to create, preview and
modify your design interactively so that you can see the results of the modeling process and make necessary
edits before creating the final design surface. After the interactive design iterations are complete, you’re then
ready to generate the design surface.

Section Objectives:

¢ To understand the concept of surface features and components.
¢ To understand the difference between triangulated and untriangulated features.

¢ To understand how to use the Create Surface command to take your Roadway
Designer data to a 3D surface.

To learn how to create a design surface from a single corridor.

To understand the difference between a finished grade surface and alternate surfaces
and learn how to create alternate surfaces.

¢ To learn how to create one surface from multiple corridors.

Elements of a design surface

A design surface contains both features and components including:

Triangulated Features — Unless specified in the component, the topmost set of points in the
template are triangulated and used to create the finished grade surface.

Untriangulated Features — Those features below the finished grade surface are stored
within the dtm as untriangulated features. They can be displayed in plan, cross sections, or
profiles, but are not used in creating the surface.

Components — These are the material definitions built into the template. They are used to
adjust end area volume calculations. Components can also be shown on cross sections.

¢ You can create vertical components (like pavement lifts or walls), and show these “true
vertical” components on your cross sections since they are not part of the triangulated
network when you generate a design surface.

¢ When calculating end area volumes, you can choose to exclude component volumes
from the mass ordinate volume if you want separate material volumes for each
component.

When creating a design surface, you have the option of creating:

A single surface — the finished grade from topmost set of template points.
Separate finished and alternate surfaces — e.g. for subgrade surfaces.

A multiple corridor surface — combining design surfaces from multiple corridors (mainline,
ramps, crossing streets, etc.) into one surface.

The Create Surface command

Use the Create Surface command to create a proposed surface or surfaces from the data stored
in the Roadway Designer IRD file.
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ﬁ Create Surface

Mame: SHEE

[] New Surface for Each Carridor
Empty Design Surface

[ Include MNull Paints

Add Exterior Boundary - Style:

12345 _SHEE_Ramp

Drefault Preference:

Freferences. ..

Exterior Boundary -

[] Densify Horizontal Curves using Chord Height Tolerance

[] Densify Wertical Curves using Chord Height Tolerance
Triangulate

Create Surface(s) from;

:

il

Apply

Close

Help

All

Mane

Features

@ Append Feplace

[ Add Transverse Features

Style: Default

[ Create Alternate Surfaces

[ Pracess Visible Flange Only
Remove Loops

[] Display Features irv Plan Yisw

Rename

Modify

This command contains several options including:

e Surface Name — when the surface is created, you have the opportunity to give it a name.
The name becomes the name of the resulting surface, and the Corridor name is prefixed
onto each of the features that are created. If you toggle on New Surface for Each Corridor,
the Corridor name instead becomes the surface name and the features are not prefixed. See
the illustration below.

Hesw Suaface fou Each Cossdos
| Empty Deign Surfsce
Inchaces Hudll Prints
| Add Experiod Boundary - Stpke:

Drenify Vestical Curves using Choed He
#| Tiianqulsie
LCimale Surfacelz) from

| Create Surface

HName:

Diefsuk Prefesence: ||

( | Merr Surlace lon Each Condon

Irchibs Full Pols
] A i By - Stplec

Doy Vitieal Cisvns uireg Chosd H

seste Surlace(s] hom:

Estericn Bou
Doy Hosontal Curves usng Chosd Heght L]

V25 _SHEBABL, Canlarire Top

12345 EHBELT_ABC_FOP-Top
1345_SHEELT_SHE_Hinge Top
TG SHEELT_ABC_Laneine-Top

1Z345_SHEEL T _CUNC_Swerrak,_BackE...
12345 _SHOG-LT_CONC_Sidewal:_Back-T...
1245 _SHOE-LT_CONC_Sidewsk,_Frontd...

1245 SHOGLT _CubDack-Bosom
12345 SHBELT CushBack Top
1345_SHEELT_Cuth Flowing
Tz SHEEL T CurbeTep

FiMA_LitT_Cerdedres-Top

A Lit2_CeontedraTon

Hh, Litd CentedinaToa
LT_ABC_EOP-Ton
LT_ABE_Hinge Top
LT_ABE_Larwline Top
L1_CONC_Sidewalh_sch Bottom
L1_LONC_Sdewah_BackTon
LT_CONC_Sidewalh_Feort Dation
LT _CubBack Datem

LT CubBack T

5 SHOG-HMA_Lift1_Ces Top
M5 TG Centerdne-Top
1245 _SHEEHMA L3 Centerine Top

Siuke
Centesire
Centedre
Centedrs
Centedine
n_E0P
O_HmMGE
D_LANELINE
D_CUNG,_Sre
D_CONC_Swe
[0_CONC S
D_CURB Dack.
D_CLIRR_Back
[_CURE_FI_RI
D_CURE_ T

Slye
Centedine.

Erdeia Bournday

Ceniterire
Centedire
Centedrs
D_EOP
I_HMEE
D)_LAHFUME
D_CUNC_Sre
D_CUNC,_Sre
D_CONC_Sre
O0_CURE Back.
[0_CURE Back.
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e Empty Design Surface — if the surface has already been created, turn this option on to delete
all features from the current surface before re-creating it. This ensures you don’t have left-
over, duplicate or bogus features in your surface.

e Add Exterior Boundary — turn this option on to automatically create an exterior boundary
for the design surface(s). An exterior boundary defines the limits of triangulation. No
triangles will form outside the exterior boundary, thereby eliminating bogus or bad
triangles from forming in corners or concave areas. After turning this option on, specify a
feature Style for the boundary, which controls it’s display properties.

e (Create Surfaces From — select the corridor(s) used to create the design surface(s).

e (Clipping Options — if running multiple corridors, use this option to determine how the
surfaces will be clipped in overlapping regions. This option is used in conjunction with
Target Aliasing. The corridor that uses Target Aliasing will be used to clip the other
corridor.

e (Create Alternate Surfaces — toggle on this option if you’ve assigned template subgrade
points to an alternate surface name. In addition to the finished surface, the alternate
surface(s) are created.

e Triangulate Surface — turn this option on to automatically triangulate surface feature points
to create the triangulated network (in addition to adding the features and components to the
surface). If this option is turned off, you can triangulate the surface later using the
Surface > Triangulate Surface command.

e Remove Loops — turn this option on to eliminate loops on features or overlapping features
that may cause surface problems. Loops/overlaps occur with non-colinear alignments and
can occur with secondary alignments (e.g. intersection returns).

Single corridor surface

Use the Create Surface command to create the design surface (DTM) from the selected
corridor(s).

To create a design surface:

1. Select Corridor > Create Surface form the Roadway Designer menu bar or <D> the
Create Surface button from the button bar.

|

2. Key in a Name for the surface.

/]
=
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3. The following check boxes should be toggled on, except in special circumstances: Empty
Design Surface, Add Exterior Boundary, Triangulate Surface, and Remove Loops.

Empty Design Surface Help

[ Inciude Mull Paints

[ New Surface for Each Comidor Preferences...

E Create Surface (=3
M ame: SHER I[ Apply ]
Default Preference: | pagayl - Close

Add Exterior Boundary ISt_l,lIe: [Exterior Boundary

[ Densify Horizontal Curves using Chord Height Tolerance

[ Densify Yertical Curves using Chord Height Tolerance

Triangulate

Create Surface(s) from:

[ Add Transverse Features

Style: Default

[ Create Altemate Surfaces
[ Process Visible Range Only

[ Display Features in Plan Yiew

SideF‘Dad_
All
Features
@ Append Fieplace Fiename Modify

4. Set the Exterior Boundary Style to Exterior Boundary.

5. Toggle on other options as needed.

6. Select the corridors to be modeled from the Create Surface(s) From area.
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7. <D> Apply. The design dtm is created and a Results window is displayed.

f‘\ Create Surface

I}

Hame: SHEE | oppy |

Default Preference: @ T Close |
Mew Surface for Each Cormidor Preferences...

| Empty Design Suface Help
Inciude Mull Paints

| &dd Exterior Boundary - Style:

Densify Horizontal Curves using Chard Height Tolerance
Densify Vertical Curves using Chord Height Tolerance

| Triangulate

Create Surface(s) from:

Side Road

Al

Mone

Clipping Options...

Features

Append Replace Fename M adify

Add Transverse Features

Shle Drefault

Create Alternate Surfaces
Process Wisible Range Only
| Remove Loops

Dizplay Featuras in Plan View

8. The Results report contains point control information and other settings used in the
corridor. Save and/or Print the Results file as desired.

9. <D> Close on the Results dialog box.

10. <D> Close on the Create Surfaces dialog box.

Alternate surfaces

Typically, when a design dtm is created from Roadway Designer only the finished grade is
constructed as a triangulated model. The subsurface points are stored in the design dtm as
untriangulated points. To create surface from subsurface points (or a combination of finished
grade and subsurface points) the Alternate Surface option is used. This option requires that you
first assign an alternate surface name to the point via the template point properties before using
Roadway Designer for modeling.

Note: A template point can belong to the finished grade surface plus one alternate surface.

To create an Alternate Surface:

Assign the alternate surface name to the template points

Note: Ifthese steps were done before the corridor was created, skip to step the Create Design
Surfaces section below.

1. Select Modeler > Create Template from the InRoads menu bar.

2. <D><D> on the desired template from the Template Library pane of the Create Template
dialog box.
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3.
4.

5. Key in the Name for the Alternate Surface.

<D><D> on the desired point.

Toggle on the Alternate Surface check box.

Note: Use the same name for all points used to create the alternate surface. After it is keyed in
the first time in a template, it is available in the drop-down list for other points.

6.

10.
I1.
12.
13.
14.

<D> the Apply Button.

H Point Properties ==
Marne: SubBase_Centerline-To v ﬂ
Feature Mame Overnide: | 5,45 ase_Centerling-Top | T |
Surface Feature Style: | Capterline - |—< Premious |

I /| Alternate Surface:l Subagrade - )

Mest »
Help
Member af:
ABC
Constraints
Constraint 1 Constraint 2
Type: | Hatizortal v | | Wertical h |

Parent 1: |ﬂBC_EenterIine-Top V|ﬂ |.ﬂBE_EenterIine-T0p V|ﬂ

Waluer g0 050

Label: - -

Style Congtraint:

Horizontal Wertical Eath

0.0

<D> Close.

Repeat steps 3 through 7 to add additional points to the alternate surface.

Select File > Save from the Create Template menu and Close the Create Template

dialog box.

Select Modeler > Roadway Designer from the InRoads menu bar.

Select File > Open from Roadway Designer menu bar and open the desired IRD file.

Select Corridor > Template Drops.
Synchronize the entries as needed.

Close the Template Drops dialog box.

Create the Design Surfaces

1.

Select Corridor > Create Surface.
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3. Make the other settings as desired.

Toggle on the Create Alternate Surfaces check box.

stored in its own DTM.

E Create Surface (==
L]
Default Preference:
[ New Surface for Each Comidor
Empty Design Surface

[T Inciude Mull Paints

[ Densify Horizontal Curves using Chord Height Tolerance
[ Densify Wertical Curves using Chord Height Tolsrance
Triangulate

Create Surface(z) from:

All
Mone

Add Exterior Boundary - Style:

[ Add Transverse Features

Style: Drefault

I Create Alternate Surfaces I
[ Process Visible Rangs Only
Femove Loops
[ Display Features in Plan iew

Features
@ Append Fieplace Fiename tadify

Multiple corridor surface

<D> Apply. The alternate surface(s) are created along with the finished grade surface. It is

With InRoads XM, ramps and crossing streets can be combined into a single model (DTM). To
use the clipping options with combined surfaces, Target Aliasing must be used (see Target

Aliasing section in this chapter).

To create a combine corridor:

1. Select Modeler > Roadway Designer from the InRoads menu bar.

2. Select File > Open from Roadway Designer menu bar and open the desired IRD files.

3. Select Corridor > Create Surface.

4. In the Create Surface(s) From area, highlight the corridors for the combined surface.
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5. <D> the Clipping Options button.

E Create Surface (==
Nare: combined? Apply
Default Preference:
[ New Surface for Each Comidor
Empty Design Surface

[T Inciude Mull Paints

Add Exterior Boundary - Style:
[ Densify Horizontal Curves using Chord Height Tolerance

[ Densify Wertical Curves using Chord Height Tolsrance

Triangulate

Create Surface(s] from:

All
eatures
@ Append Fieplace Fiename tadify

[ Add Transverse Features

Style: Drefault

Create Alternate Surfaces
[ Process Visible Rangs Only
Femove Loops

[ Display Features in Plan iew

6. In the Clipping Options dialog box, <D> in the Clipping Option column to select the
desired method. The corridor that uses Target Aliasing will be used to clip the other
corridor using one of the following methods:

o Clip All - All components and features are removed from the clipped corridor in the
overlap area. This option is mainly used for intersections.

o Clip End Conditions Only — Only the end condition components and features are
removed from the clipped corridor in the overlap area. This option is mainly used
for entrance and exit ramps.

o Clip None — All components and features from both corridors are retained.

E Clipping Options ==
Comidor Clipping Comidor Clipping Option OK
Side Road SH 86 Clip All [ e
Help

7. <D> OK to return to the Create Surface dialog box.

8. Make the other settings as desired.
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9. <D> Apply. The combined surface is created.

10. <D> Close to dismiss the Create Surface dialog box.

Section Summary:

¢ A design surface is composed of triangulated and untriangulated features as well as
components.

¢ Triangulated features are the linear features that result from the topmost set of points in
the template and are used to create the finished grade surface.

¢ Untriangulated features are linear features that result from the points below the
finished grade do not contribute to the triangulated network, unless they are specified
as an alternate surface. Additional untriangulated features can come from
components, such as barriers, where Component Properties are set to Exclude from
Triangulation.

¢ Components are typically material definitions that can be shown on cross section and
used in volume calculations. They can also be shown in plan view, where you can
dynamically rotate the view to visually analyze the components in 3D.

¢ Use the Create Surface command to process your Roadway Design data to a 3D design
surface.

¢ When using the Create Surface command, you have the option to create a finished
grade surface from one corridor (with or without alternate surfaces) or a merged
surface by combining corridors.

¢ To create an alternate surface, you must first assign an alternate surface name to the
template point.

¢ A point can belong to the finished grade surface plus one alternate surface.

Alternate surfaces typically are used for subgrade surfaces and you can create as many
alternate surfaces as you like. Each point, however, can only be part of one alternate
surface.

Chapter Summary:

Roadway modeling is the process of creating a 3D design surface or surfaces of your
proposed roadway by applying roadway typical sections along a corridor and tying the
template end conditions into an existing surface or other target.

Roadway Designer is the tool used to accomplish the modeling process in InRoads.

The initial design is created using CDOT design criteria and engineering data as input
information to the modeling process.

Several tools allow you to refine your model by creating transitions, introducing lanes,
ramps, etc.

CDOT’s superelevation design criteria is used to add superelevation to your design.

You can model, review, and edit your design in an interactive and iterative process until
you have successfully refined your roadway design.

Some of the refinements you can make include modifying transitions, adjusting lift depths,
adjusting sideslopes to fall within right-of-ways, replacing end conditions where needed
and correcting sideslope problems at specific locations.
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e Once you model is finalized, you can create a 3D design surface from the Roadway
Designer data.
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Changes in template design and the data stored in the DTM have made it necessary to change the Create Cross
Section dialog box. At the same time, the dialog box layout has been redesigned. To display a set of Cross
Sections:

Chapter Objectives:
e Demonstrate the process of creating and displaying cross section
e [llustrate how to annotate a set of cross sections

e Describe updating cross sections

Creating and Displaying Cross Sections

While completing the following steps, pay particular attention to the preferences and settings used to create and
display cross sections. Understanding what preferences and settings to use whill save a lot of time.

1. Select Evaluation > Cross Section > Create Cross Section from the InRoads bar
menu.

2. From the Create Cross Sections dialog box, <D> the Preferences button.
3. From the Preferences dialog box, highlight the desired preference and <D> Load.

4. <D> Close to dismiss the Preferences dialog box.

h Create Cross Section o | = &
3 Create Cross Section | Set Name: SHEE
& General - ————————
Souce Create | Window and Data = |
Include Interval: 50.00 ﬂ
{21 Cortrols Left Offset:
2] Custom ; -80.00 +|
(27 Layout Fight Offs=t: 20.00 ﬂ
_‘I Axes .
21 Gid Vestical Exaggeration: 2 0000
(&1 Details [} Show Data Outside Blevation Range
7 Ascll Bt Dreferences
| S ==l
| = =]
O Object Ll Il [70HEV 120 Wide
Defauit Defaut BYL[ | 20H 10V 120" Wide
[] 12245 esisting groun...  T_Bxdsting Ground Bl ign ;gﬁggt;':e
1 ide 5
[] 12345085 Defaut BYL| | 40K 20V 240 Wide eiiave,
AnLL 30 e W

[ savess.. |

e
Stacked 20 per column Delete

Active Preference: CDOT

_ foply | [Proferences..] [ Cose | [ Heo |

5. Toggle on the surfaces to include in the cross sections.

6. Select Include from the dialog box explorer.
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7. Verify that Components is toggled on.

E Create Cross Section

{24 Create Cross Section
----- General

{20 Custom
(0 Axes
-7 Grd
{21 Details
(I3 AsCll

Surface
[ Crossing Features

[ Adjust Range

[ Projected Features
10.00
10.00

[ Annotation

[~ Volumes

Storm and Sanitary

[ Crossing Structures

[ Projected Structures
10.00
10.00

Ly |

=
-
1

[ Aoty

] [Pre{erences...] [

Close

) (e

8. Toggle on other options as desired.

Note: The user does not have the option to choose which features are displayed from this
dialog box. All features from the selected surfaces that can be displayed will be

displayed.

Note:

Annotate runs the Annotate Cross Section command using the preference specified in

the Surface Properties for the annotation preference.

Note:

Volumes runs the End Area Volumes command using the Tools > Options > General >

Preferred Preference as the preference for the volumes command.

9. Select Controls > Limits from the dialog box explorer.

10. Set the Station Limits as desired.

E Create Cross Section

General

@ Create Cross Section

ical Sections
Flan Display

[ Blevation

Station
Start: 100+00.00 +
Stop: 125+00.00 +

11. Select Controls > Critical Sections from the dialog box explorer.
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12. Toggle on the desired critical sections.

E Create Cross Section

{24 Create Cross Section Horizontal Cardinal Poirts
----- General

..... Source

----- Include Vertical Cardinal Points

Horizontal Event Points

425 Contrals

{7 Custom
-7 Layout Key Stations

% g(_eds Extemal Control Points
i
{21 Details
{2 ASCI

Vertical Event Points

2

Critical Sections

Superelevation Event Stations
Template Entries

13. <D> Apply, then <D> in the view window to place the cross sections.

14. <D> Close to dismiss the Create Cross Sections dialog box.

Annotating Cross Sections

Annotation from the Create Cross Section command is controlled by the preference defined in the surface
properties. Use the Annotate Cross Section command to specify the data to display in the cross sections and
how the data will be displayed.

1.

Select Evaluation > Cross Section > Annotate Cross Section from the InRoads bar

menu.

From the Annotate Cross Sections dialog box, <D> the Preferences button.

From the Preferences dialog box, Highlight the desired preference and <D> Load.

<D> Close to dismiss the Preferences dialog box.

Select the desired Cross Section Set from the drop down menu or use the target button.

Select Annotate Cross Section > General from the dialog box explorer.

Toggle on the surface(s) to annotate.

h Annctate Cross Section
Cross Section Set:

Limits
| Station Aange

s <)

Location
@ Object oz Frame

fpply | [Preferences...|

Close
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8. Select Points from the dialog box explorer.

9. Toggle on Include Points to display point annotation.

H Annotate Cross Section |- =
Cross Section Set: | Include Paints
_[SH £ -] ﬂ | Object | Postion | Prefic | Suffec | Precision |Format | Name ||
29 Annotate Cross Section [ Leader
Geners O Center 1 Gnd 01
¥ General [ Bevation 1 PG = 012
i Segmerts [ Station 1 Skew S 01 55455 53
{) Features [ Skew Offset 1 Skew C 0.1
B Frame O Description 1
Leader Length: 1000
[ Offset Tolerance: 0.00
[] Points from ASCII:
[”] Drop Station Equation Name

10. Select Segments > General from the dialog box explorer.

11. Toggle on Include Segments to display segment annotation.

H Annctate Cross Section o =]
Cross Section Set: | Include Paints
_[SH £ -] ﬂ | Object | Postion | Prefic | Suffec | Precision |Format | Name ||
29 Annotate Cross Section [ Leader
eper O Center 1 Gnd 0.1
¥ General [ Bevation 1 PG = 012
i Segmerts [ Station 1 Skew S 01 55455 53
(2] Features O Skew Offsat 1 Skew C 01
59 Frame [ Desciption 1
Leader Length: 1000
[ Offset Tolerance: 0.00
[] Points from ASCII:
[”] Drop Station Equation Name

12. Select Features > General from the dialog box explorer.
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13. Toggle on Include Features to display feature annotation.

H Annotate Cross Section o || B [E

o s
[CT I E J e [Postion | Prefx_|sufix_|Precison_[Fomat_|Nome | |
‘=3 Annotate Cross Section [ Leader
[ Offset 1 Off: 012
& Bevation 1 Blev: 012
[ Station 2 Skew § 01 5545555
[ Skew Offset 1 Skew C 0.1
[ Feature Station 1 Off: 0.12 555555
i
1
1

[ Feature Mame
[ Feature Description
[ Feature Style

Leader Length: 10.00
] Drop Station Equation Name

[ Apply | [Preferences..| [ close | [ Hep |

14. Select Features > Annotate from the dialog box explorer.

15. Highlight the features to annotate.

HAnnctdte Cross Section o || B [E
rC,mss Section Set: Feature: |W—&‘
{_SH 8 "‘] ﬂ Name Style Descrption & ﬂ |F¢—\|
[ =4 Annotate Cross Section 123450E5-ABC_Cen, . Centerine Created by roadway ===

_ Generl 12345DES-HMA_Lit... Certerine Created by oadway .. |=
.;i Points 123450DES-HMA_Lft... Centedine Created by roadway
] Segments 123450ES-HMA_Lift... Centerine Created by roadway
& Fsa'gm 123450ES-LT_ABC_..D_EOP Created by roadway ..
General 12345DES-LT_ABC_...D_HINGE Created by roadway ...
i 12345DES-LT_ABC__D_LANELINE  Created by roadway ...
d 12345DES-LT_HMA... D_EOP Created by roadway .
i 12345DES-LT_HMA... D_EOF Created by roadway ..
12345DES-LT_HMA... D_EOP Created by radway ..
12345DES-LT_HMA.. D_LANELINE  Created by roadway ..
12345DES-LT_HMA... D_HINGE Created by roadway ..
12345DES-LT_HMA.. D_LANELINE  Created by roadway ..
123450E5-LT_HMA.. D_EOP Crested by roadway .
Liondenre T Le o cop Camaiediv otz
[ Apply | [Preferences..| [ close | [ Hep |

Note: Only features that are currently displayed in the cross sections can be annotated.
16. <D> Apply to annotate the cross sections.

17. <D> Close to dismiss the dialog box.
Updating Existing Cross Sections

Cross sections retain their association with the surfaces and features they display

and therefore they can be updated as desired. Update Cross Section is used for three general
situations; when the currently displayed data has changed, when new data is needed, and when
currently displayed data needs to be removed from the sections. The process for updating cross
sections is described below.
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Select Evaluation > Cross Section > Update Cross Section from the InRoads bar
menu.

From the Update Cross Section dialog box, on the General leaf, select the Cross Section
Set to be updated using the drop down menu or <D> the “target” button then <D> on the
desired cross section.

Toggle on the desired Mode. These are:

¢ Refresh - used to update existing cross section data.

¢ Display On - used to add additional data to the cross sections.

¢ Display Off - used to remove data from the cross sections.

Set the Station Range as desired. To update the whole cross section set, toggle off Station

Range. To update part of the set, toggle on Station Range and key in the desired Start and
Stop stations.

If the data being updated has annotation, this can be modified as well. Toggle on
Annotation in the Update area.

Features that fall above or below the cross section grid are not usually displayed. To
display those features, toggle on Show Features Outside Elevation Range.

B Update Cross Section o [[E |3
Cross Section Set Mode: @ Refresh () DisplayOn ) Display OF |
| B MRS e Mo, 200-43.10
{3 Update Cross Section Limds
% General Station Range
Surfaces ===
Components e —1
Crossing Features 260+43.1 _1
Projected Features
Storm and Sanitary

Update
| Annctation

Show Features Outside Blevation Range
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7. Select the Surfaces leaf.

8. Highlight the surface(s) to be updated.

Bt Update Cross Section
Cross Section Set: Mode: @ Refresh
(g2 o)+ s 200028
{33 Update Cross Section | Suface:

Display On
Stop:  260+43.16

") Display Off

Crossing Features 123450E3

i "'—" Name
- -Surfaces X
) Smomenis 2345 existing ground

Description

Existing Ground from multi...
Created from roadway de..

Projected Features "
Storm and Sanitary

fepy | [ Oose

Help

]

9. Ifthe surface to be updated is a design surface, Select the Components leaf.

10. In the Surface list, select the desired surface(s).

11. In the Component list, select the desired component(s). To select all of the components,
<R> in the Component list and <D> Select All.

B Update Cross Section

Display On
Stop:  260+43.16

7 Display Off

Cross Section Set: Mede: @) Refresh
|SH86_2 X J Stat: 203+80.28
{23 Updste Cross Section | Sufaces
General Name
faces 3
T 2345DES

OSSING TEalLES
Projected Features
Storm and Sanitary

Description

Created from roadway de.

| Component:

Name
ABC
HMA_L#t1
HMA_L#t2
HMA_L#t3

Style

D_ABC Class 6

D_HMA_Pymt
D_HMA_Pymt

D

HMA_Pymt

Description

Aggregate Base Cour, .
Hat Mix Asphalt Pave.,
Hot Mix Asphalt Pave..
Hot Mix Asphatt Pave..
LT_Z-Slope_12_6 _to... D_SHOULDERE...

fopy | [ Cose
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To add or modify surface features in the cross sections, select the Crossing Features and/or the
Projected Features leaves. Crossing features generally run parallel to the alignment. Typical
crossing features are pavement features in the design surface, right of way lines, or utility lines.
Projected features generally run perpendicular to the alignment. Typically, these are drainage
structures or utility lines.

To display or update Crossing Features:

12. Select the Crossing Features leaf.

13. In the Surface list, select the desired surface(s).

14. In the Feature list, select the desired features(s). To select all of the features, <R> in the
Feature list and <D> Select All.

B Update Cross Section

Cross Section Set:
|SH86_2

{24 Update Cross Section
General

Storm and Sanitary

o |3 [ER
Mode: Refresh @ Display On Display Off
& J Start: 203+80.28 Stop:  260+43.16
Surface
Name Description
efault
2345 exigting ground Existing Ground from multi...
12345DES Created from roadway de.
Feature:
Name Style Description - ﬂ
[Exteror Boundary Exderior Boundary  Created by roadwayd...| _
SH 86-HMA_L#ft1_Ce... Centedine Created by roadway d...|
SH 86-LT_HMA_L#1...D_EOP Created by roadway d
SH BE-LT_HMA_L#t1... D_LANELINE Created by roadway d
SH 86-LT_POSS D_POSS Created by madway d... -
Styles... |
[ Fiter.. |
ooy | [ Cose |[ Hee |

To add or modify projected features:

15. Select the Projected Features leaf.

16. In the Surface list, select the desired surface(s).

17. In the Feature list, select the desired features(s). To select all of the features, <R> in the
Feature list and <D> Select All.
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The Bandwidth sets the distance fromthe cross section station that data can be used for display.

To set the Bandwidth:

18. Toggle on Redefine.

19. Key in the desired Ahead and Back values.

‘

B Update Cross Section
Cross Section Set: Mode: Refresh @ Display On Display Off
[sHes2 Y, J Stat:  203+80.28 Stop:  260+43.16
{3 Update Cross Section Surface:
gue;ml Name Description
S Defaut
12345 existing ground Existing Ground from multi...
12345DES Created from roadway de.
Feature:
Name Style Desc #
T_Gas Line Low Pres... T_Gas Line Low Pressure GaslL
T_Gas Line Low Pres... T_Gas Line Low Pressure GaslL
T_Gas Line Low Pres... T_Gas Line Low Pressure GaslL
T_Gas Line Low Pres... T_Gas Line Low Pressure GaslL -

i t

Bandwidth
Ahead:  10.00 ﬂ Use Existing Y
Back: 1000 ﬂ @) Redefine IE
[ Fiter... |
[ 2oy ][ Cose |[ Heo |

After making all of the desired settings:

20. <D> Apply to execute the command, then <D> Close to dismiss the Update Cross

Section dialog box.

Important!

Always use this command to turn off features displayed from a design surface

before running Roadway Modeler and recreating the same surface.
Otherwise, the features will not be recognized by the new surface and cannot
be turned off or updated later.

Chapter Summary:

e Use the predefined preferences before changing the dialog box settings.

e (Cross section annotation and volume data can be displayed when cross sections are
generated. These options use the surface Preference and the Preferred Preference.

e Annotate Cross Section is used to add text data to the cross sections.

e Update Cross Section is used to redisplay modified data, add new data, and remove
unwanted data from cross sections.
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The changes in templates and surface data have made it necessary to change end area volumes as well. The use
of components stored in the design surface allows the program to calculate volumes with greater accuracy than
previously. To calculate End Area Volumes:

Chapter Objectives:

Calculate basic end area volumes
Create an end area volume report
Add unsuitable material to calculations

Add a volume exception

Calculating Volumes

8.

Select Evaluation > Volumes > End-Area Volumes from the InRoads menu bar.
Select General leaf from the dialog box explorer.

Select the desired Cross Section Set from the drop down menu.

Toggle on the desired surfaces.

Toggle on Cubic Yards in the Imperial Units area.

Toggle on Create XML Report if desired.

Toggle on Station Limits if desired. If used, key in Start Station and Stop Station.

Bt End-Area Volumes = .
File
Methed
T
Cross Section Set Surface ype a
SH86_1 | #) V] 12245 eisting .. Edsting
=Y End-Area Volumes ¥| SHEG Design Comect for Curvature
i GU:eca‘ " by Station Limis
utable Matenals by Feature
Unsutable Materials by Station Use Station Limts
Classfications _|
Compaction/Bxpansion
Volume Exceptions J
Added Quantities
Forced Eatance
prkre e FAreas Smaller Th: 0
. e | wemm—
. — :
| Aoty |Preferences...| Close | Help

Select Classification leaf from the dialog box explorer.
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9. To change the status of a material, <D> in the Mass Ordinate cell of the desired material.
Include adds the material to the volume calculation, Exclude does not add the material to

the volume calculation.

B End-Area Volumes l E=RESR._~
[ Fite
e Object | Source |Parert | | Mass Ordinate | Cut Factor |l
(sHes1 = i 12345 existing ground | Sudace 1.0000 1.
L = D_HMA_Pvmt Companent 5HEE Designed | Exclude 11
=3 End-Area Vokames D_ABC_Class 6 Componert SHEE Designed | Exclude 1
General
Unsutable Matenals by Feature
Ot able Llatanale boe Shation
[ OMPACHON, Cxpansion
Volume Exceptions
Added Quantities
Forced Balance
As Buit
Annotation
‘
ooy | [Preferences..] [ Cose | [ Hep
10. Select Annotation leaf from the dialog box explorer.
11. Toggle on or off the desired objects.
B End-Area Volumes l [E=REEE ~
[ File —
Cross Section Set: = 2 Prefix ISLdTm Precision | Location Name
Cut Shape
!.SH 8.1 Z J D Fill Shape &
[ & End-Area Volumes ] Shape Area 0.2 [ ]
Generdl [ Cut Certroid Symbol
Unsuttable Materals by Feature |0M 54 Cantroid Symbol
Unautabie Materizls by Station (159 6,4 pres CUTAF SF. (D12 Bottom Left
?““"“Vj’Em ® il Area FILLAF 5F. 012 Bottom Rght
e Eaen 3 Cut Volume cuTve CcY. |02 Bottom Lef
M:ed R 3 il Volume FLLVC CY. 012 Bottom Right
Forced Balance () Mass Ordinate D12 Bottom Center
- [ Tabuisted Aea 0.12 Top Left
[ Tabulated Volume 0.2 Top Right

| [ 200l [Wam [ Close | [ Hep |

12. <D> Apply to calculate the volume. Cut and fill areas and volumes are displayed under

each cross section.

13. <D> Close to dismiss the dialog box.

Volume Reports

End Area Volume XML Report

If Create XML Report was toggled on in Step 6 above, a Bentley InRoads Report Browser
window is displayed. This window uses style sheets to determine the layout of the data. To

select a style sheet:

1. Select Tools > Style Sheet Root from the Bentley InRoads Report Browser menu bar.
The Browse For Folder dialog box is displayed.
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Navigate to: C:\Workspace\Workspace-CDOT\Standards-Global\InRoads\XML Style
Sheets\

<D> OK. The style sheet folder structure is displayed in the left pane of the Bentley
InRoads Report Browser.

<D> on the Evaluation folder to expose its style sheets.

<D> on the desired end-area volume style sheets to format the data in the right pane.

o

5] Bentiey Infioads Repon Browser - C 4 AocDuialocalT PTBESE A
| File Toals Help

(& Wekapace’ COOT_¥M Foads' 0l

e

End Area Volume Report

Report Created: 3/4/2009
Time: 2-08pm

|5 DataCobecton

|33 Evaluation

AuwerageCross Sopefrea xal

BasicEndAvea\Volume Ealance Station xsl

Cross Section Sot Name: SH 86_1
Alignmaent Nama: SH 86

Input Grid Factor:  1.000000  Node: ATunks in this report are in feet, sguare fest sad cubsc yards uniess scecified cherwiae
EasicVohmg xal
Creda Sacton xi
Cross Secton Al Festures sl
Cross SectonASCllinputFormat xsf
Cross SectonASCllinput Format WithPencodes xal
CrosaSectonDesign Susace Faatures sl
Cross Sechoriradebonk <
CrossSactonGradebook NE xsl
Cross SectonGradebook Wide xsl
CrossSectionPonts el
Cross SectonPontsList xl

- —e-eeen- - Statlon Quantities - - .- ...
Bosaling: = =ctes==s L .
_Statlon _ Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
100+00.00 100 5476 0.00 000 100 1675 0.00 00 100 0.00 000 100 0.00 0.00 0.00
100+50.00 100 SB17 1456 1456 100 2463 3¥B3I2 3B 100 000 oop 100 oo 000 4313
10140000 100 6169 11098 11098 100 1941 4078 4078 100 000 000 100 000 L g
10145000 100 6508 117.37 11737 100 708 2453 2453 100 000 000 100 000 00 16733
102+00.00 100 6668 12218 12218 100 352 1019 1018 1.00 0.00 0 100 0.0 oo 2663 |°
02+5000 100 6357 12079 12079 10 254 598 594 100 (L] o0 100 oo 000 37009
0340000 100 5822 1277 1277 100 515 T2 T2 100 000 000 100 000 000 46348
103+5000 100 59.48 10396 10898 100 049 523 523 100 000 000 100 000 000 55485
10440000 100 5571 11036 11036 100 481 am 4% 100 0.00 oo 100 0.00 000 64806
10445000 100 5152 10236 10336 100 GBS 1080 1080 100 000 on0 100 oo 000 7706
o W05+0000 100 3870 @391 B39 100 826 1400 1400 100 000 000 100 000 Q00 78299
E 10545000 100 3202 6549 6545  1.00 1168 1847 1847 1.00 0.00 o0 100 000 000 81330
106+00.00 1.00 3282 GO.O4 6004 100 1133 21 213 100 000 om0 100 0.00 000 83352
06+5000 100 2912 5736 5736 100 B3 BN 1B 100 000 o 100 oo 000  BS44T
W07+0000 100 2768 5260 5260 100 290 1040 1040 100 000 000 100 000 000 87781
107+50.00 100 2027 5273 5273 100 240 am 491 100 0.00 000 100 000 000 90666
108+00.00 100 3227 5599 5699 100 202 409 403 100 0.00 000 100 oo 000 94340
108+5000 100 3613 6334 B3Il 100 144 in I 00 000 oo 100 oo oo 99108

© Mass

CrosaSechon Profbelist sl
Cross Sacton Stung xé
Cross Section Stakong Table xs
CrossSections ToCSVad

EndlveaioumePage Totsls xal
Erciivea’vichume Station Range xal
Mutgin Matensl Vol e xal
Trarghe Volumes xsl

Tnangle'Violumes Sum Shapes xal
| Volumes.

o o ot o ol ol o ol o ol ol o ol o o ol o ot o ol o ot o ot o o o

v el
| VehsmesToC5V.xal
121 Geometry

The formatted data can be copied and pasted into Excel or Word.

Unsuitable Material

InRoads has the option to modify end area calculations for unsuitable material (like topsoil and
muck). There are two options for determining the area of unsuitable material: by feature and by
station extents. If both are used, the station extents override the feature method.

Unsuitable Material by Feature

Before using this option a closed shape feature(s) must be created that defines the area of the
material. The feature(s) do not have to reflect the actual elevation of the surface. It can be
placed in its own surface at a zero elevation. To use the Unsuitable Material by Feature option:

1.
2.

Repeat steps 1 through 11 under Calculating Volumes.

Select the Unsuitable Material by Feature leaf from the dialog box explorer.
Select the desired Surface from the drop down menu.

Key in the desired Depth.

Highlight the desired features from the Available Closed Features area.
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6. <D> Add. The data is added to the Unsuitable Materials list.

B End-Area Volumes 1 p 4 ._ 5 - - E=RESE ~ |
| File |
— e —

) 22 fUnsutable -
Description :ﬂ ‘L‘
Compaction/Expansion Unsuttablel Breaidne
Volume Exceptions
Added Cuartities
Fomed Balancs Lhalﬂble Materials
As Buit Surface Feature Material Depth
Annotation Unsutable Uinsutable Breakine 035
Unsuitable Uinsuitablal Breakine 025
[ Aoy | [Preferences..] [ Cose | [ Hep |

7. <D> Apply to calculate the volumes. The area of unsuitable material is shown on the
cross sections.

Areas of Unsuitable
Material

Note: Unsuitable material located under fill is included in the Mass Ordinate calculation.
This occurs because materials removed from under fills must be replaced with
embankment material.

8. <D> Close to dismiss the End-Area Volumes dialog box.

Unsuitable Material by Station

There are no prerequisites for using this option. To use the Unsuitable Material by Station
option:

1. Repeat steps 1 through 11 under Calculating Volumes.

2. Select the Unsuitable Material by Station leaf from the dialog box explorer.
3. Select the Start Station using the drop down menu.

4. Select the Stop Station using the drop down menu.

5. Select the Style using the drop down menu.

6. Key in the Cut Depth

7. Key in the Fill Depth.
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8.

<D> Add. The data is added to the Unsuitable Materials list.

B End-Area Volumes [E=RESE > "
File
Fer e, :
E_SH %1 = ﬂ 100+00.00 > :
3 End-Area Vokumes Siop Saton: [125-00.00 -1+
General Style Im -
Ot abia bt adale by b, "
|
e Fil Depth: 50
Compaction/Expansion
Volume Exceptions
Added Cuartities
Foeced Balance Unsutable Materials
As Buit Start Station Stop Station Matesial Cut Depth Fill Depth
Adrviation 100+00.00 125+00.00 Breakine 1.00 050

Apply [Preferences...] [ Cose | [ Heb |

<D> Apply to calculate the volumes. The area of unsuitable material is shown on the
cross sections. The calculations and displays are the same as those used for the Unsuitable
Material by Feature option.

10. <D> Close to dismiss the End-Area Volumes dialog box.

Volume Exceptions

Volume exceptions are used to remove the amount of earthwork calculated for an area where no
work is done but is present in the design model (in the area of a bridge, for example). Using a
volume exception allows the user to create a single design dtm for the project and still account
for areas where no earthwork will take place.

The cross section set must have a cross section at the beginning station of the exception and the
ending station of the exception. Horizontal Event Stations or Key Stations (from Roadway
Designer) can be used to include these stations if they do not fall on normal intervals. To set up
a volume exception:

1.
2.

Repeat Step 1 through Step 11 under Calculating Volumes.

Repeat the steps under Unsuitable Material by Feature and/or Unsuitable Material by
Station.

Select the Volume Exceptions leaf from the dialog box explorer.

Select the Start Station from the drop down menu. This is the last station where a volume
will be calculated before the exception.

Select the Stop Station from the drop down menu. This is the last station where no volume
will be calculated at the end of the exception.
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6. <D> Add. This adds the data to the Volume Exception area.

h End-Area Volumes o] @ ==
File
Cross Section Set: = m
el 3 Start Station:
(sHees 7 +] T B s
|23 End-Area Volumes o Stop Staton: §107.00,00 T ﬂ -
| General
Unsuitable Materals by Feature
Unsuitable Materals by Station
Classfications
J0ed OLiaries (i
Fossant Buboricl Volume Exceptions: -
As Buit Start Station Stop Station
Annialion 105+50.00 107+00.00
|
[ foply ] [Profernces.| [ Cose [ e |

7. <D> Apply to calculate the volumes. Below is an example of an End-Area Volume
Report with an exception.

End Area Volume Report

Report Created: 3/5/2009
Time: 10:37am
Cross Section Set Name: SH 86_1

Alignment Name: SH 86
Input Grid Factor: 1.000000  Mote: Al units in this report are in feet, square feet and cubic yards unless specified otherwise.

Baseline ---------- 81 || S e S VP T FHl--osacednn Mraadiia i || SRR TR Fill.oovnn-- Mass
Station Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adj d Factor Vol Adj d Ordi

10040000 1.00 8840 000 000 100 1675 000  0.00 100 0.0 000 100 000 000 000
100+50.00 1.00 9157 16664 166.64 1.00 2463 3832 3832 1.00 0.00 0.00 1.00 0.00 0.00 128.33
10140000 100 9500 17275 17275 100 19.41 4078 4078 100  0.00 000 100 000 000 260.30
10145000 1.00 98.83 179.47 17947 100 7.08 2453 2453 100 0.00 000 100 000 000 41524
102+00.00 1.00 10311 186.98 186.98 100 392 10.19 10.19  1.00 0.00 0.00 1.00 0.00 0.00 59203
102+50.00 1.00 101.52 189.47 18947 100 254 598 598 100 000 000 100 000 000 77552
10340000 1.00 9130 17854 17854 100 515 712 742 100  0.00 000 100 000 000 94693
103+50.00 1.00 9290 17055 170.55 100 049 523 523 1.00 0.00 0.00 1.00 0.00 0.00 1112.26
10440000 100 9184 171.05 17105 100 481 491 491 100 000 000 100 000 000 127840
10445000 1.00 8352 16236 16236 1.00 685 1080 1080 100  0.00 000 100 000  0.00 1429.96
10540000 100 6631 13873 13813 100826 1400 1400 100 0.00 000 100 000 000 1564
10545000 100 5931 11631 11631 100 11.68 1847 1847 100  0.00 000 100 000 000 165254
106+00.00 1.00 6103 000 000 100 1133 000 000 100  0.00 000 100 000 000 165254
10645000 100 5648 000 000 100 833 000 000 100 000 000 100 000 000 165254
10740000 100 5952 000 000 100 29 000 000 100 000 000 100 000 000 165254
10745000 1.00 6052 11115 11115 100 240 491 491 100  0.00 000 100 000 000 1758.77

10840000 100 0863 11773 11773 100 202 4308 408 100 000 000 100 000 .00 187247
108+50.00 100 7136 12777 127717 100 144 320 320 1.00 0.00 000 1.00 0.00 0.00 199698
109+00.00 1.00 64.90 12617 12617 100 183 302 302 100 0.0 000 100 000  0.00 2120.12
10945000 1.00 6371 119.08 11908 100 244 39 396 100 000 000 100 000 000 223525

8. <D> Close to dismiss the End-Area Volumes dialog box.

Chapter Summary:

e Surfaces are compared based on their Type property. There must be an Existing and at
least one Design type surface loaded to calculate volumes.

e The end area volume report can be created when the volumes are calculated.
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e Unsuitable material locations can be defined based on a station range or a closed feature.
Volumes within these areas are adjusted to account for the removal of this material.

e Volume exceptions ignore earthwork quantities through a given cross section range. This

allows the user to calculate a single quantity for the project instead of seperate quantities
between each area of no construction.
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Chapte

r 14 - Reports

Reports are a method of taking data stored in the various InRoads files and presenting it in a readable format.

Chapter Obj

ectives:
To describe where the data used to generate reports is stored.
To present commonly used reports.
To create various reports and use different report styles.

To learn how to change the basic format of XML Reports.

Where Reports Come From

Command Generated Reports

Some reports are generated automatically as part of a command’s execution. These are
typically displayed in a Results window. An example of this type of report comes from
processing a corridor in Roadway Designer.

e o 1
It Results el = ]
~ [Coee |
Roadvay Designer Results
Station: 203480 28 S fo
Point Comtzol Usage 290 |
Foint Hode T Controlled b
yp= ¥ b
LT HMA_Iift] EOP-TopVertical Superslevaticn Sectionl LTHMA Liftl Lansline-Top-LTIMA Liftl BOP-T
=] e & Sup=relevaticon Sectionl HHA_LTiftl_Centerl Tap Pt |
RT_HMA L1ftl EQP-T; Supsrslevation Soctionl RT HMA Liftl LarDan— Top-RT_] ,L £E1_EOF-Tep
RT_HMA_I1:tl Lanel Superelevaticn Secticnl HHA Liftl_Centerline-Top-RI_HMA Liftl Lanelins-Top Heb

Station 204400 00

Foint Control Usags:
F‘rur Hode Typ= Controlled bv

cal Superelevation  Sectionl LT ANA Tiftl Taneline-Top-LT_FNA Tiftl EOP-Top

Vertical Superelevation Sectionl HHA_Liftl Centerline-Top-LT_HHA_Tiftl Lun:un:— op
cal Supsralevation Sectionl RT_HMA I7ftl Taneline-Top- £E1_EOF-T.

TopVertical Superelevation Secticnl HHA_LifLl_Centerline—Top—RT_HNA_Lift1_Lanelin=-Top

LT_HHA_Tiftl_
RT_HMA_Tift1_| EDP—,
RT_EM2_Lift1_Lanel mr——

Station: 204+25.00

Point Control Ussge

Point Hode Typ= Controlled by
LT_HHA_Tiftl EOP-TopVertical Supsrelevation Sectionl LT_HHA_Liftl_Laneline-Top-LT_HHA Liftl EOP-Top
LI HMA Liitl laneline-T ap\EIt).l::L Superelevaticn Sectionl HHA 1iftl Centerline-Top-LT_HMA Iiitl Laneline-Top
RT_BEHA_Tift1_EOP-TopVert Superelevation Sectionl RT_HMA Lifti Laneline-Top-RT_HNA Liftl EOF-Top
RT_HHA_11£t1” Lanelins-T jnk':rl.lc:nl Superslevation Sectionl HHA_11ft1 Centerline-Top-RT_HHA_Tiftl Luu:nn:— op
Station: 204+50.00
|

Point Control Usags
Point Hode Type Controlled by
LT HMA Liftl EOP-' :n\:rtmn Superelevaticn E.nctan L[ HHA_Liftl Laneline-Top-LT_HMA L 1:1 _EOP-Top
LT _HMA_Liftl Lanslins-TopVertical Superelevaticn nl HHA_Liftl Centerline-T _HMA_Liftl Lanelins-Top
RT HHA_Lift1_ECP-Top rl ical Supsrelevation _p-t:tlcml RT HKLLlftl Laneline-Top-RT_ L fE1_EOF-Top

T_HMA_1iftl Laneline-TopVertical Superelevaticn Sectionl HHA_Liitl Centerline-Top-RT_HMA_Iiftl _Leneline-Top  _

The data in the Results window can be saved by selecting the Save As button. The saved file
is in Plain Text format and can be opened in Notepad, Wordpad, or Word. The data can also
be printed by selecting the Print button.

Command generated reports are enabled/disabled by toggling on or off the Report Lock. The
Report Lock is under Tools > Lock on the InRoads menu bar or on the button bar.
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r -
4 Bentley InRoads XM Edition | B}
<Unnamed: -EE % B— % IEI
Fie Suface Geometry [Dranage Evaluastion Modeler Drafing OQuardiies e
b ey e o | Ll R B XML Fepatts .
B &2 Viaw XML oot
~ | Geometry Proj..  Description TE; Rep R
= - racking
¥4 Geometry Projects [=12245DE5 G.. SH 26 Design g..
b= Default L2 Default B4 Named Symbology Manager, .
M E 123450E5_Geometry = Prgference Manager. .
@ Style Manager. .
B Copy Preferences.
Named Symbology Toaols 3
& Geometry |E Preference « [+ ] |, - NS Vanizble Manager, .
Converts penciled graphics to inked graphics #g Hghight Al Penci
! o Hghight Al Ik ’
ﬂ"' Convert Pencil to Ink:...
I Lods »Qlv Festure Filter
— = Feature Highlicht
b Run Macro,., Stde
#3 Application AddHns .. " Eenci/Fen
£ Product Addins Delete Ink
= Customige. . B Locae
Ed Ophiona.... Point Spap
Ef Gebal Scale Factors. . e
|25 Active Project Sestings . «  Station
i ~ Repont
« Toobar

the format of command generated reports is set in the program and cannot be changed.

Review Reports

Review reports are generated by reviewing data (usually horizontal or vertical geometry).
These are displayed by selecting Geometry > Review Horizontal, Review Vertical or
Review Geometry Point from the InRoads menu bar or by <R> on the desired alignment
and selecting Review.

B4 Bentley InRoads XM Edrtion au Geometry Projects
4= Default
<lUnnamed:> - —
BE @ \ y . == 123450E5_Geometry
Fle Suface Drainage Ewvaluston Modeler Digftr U 4 Cogo Buffer
ko] oy R View Geametry ' e 11
k] Fit Agnment N
— — _— Eene
= m Herizontal Curve Set : Set Active
il f= De Vetical Curve Set v
_|.E 12 Copy...
- I ’ Delete
Tt Vertical Bement 3
I J" Empty
H E Superelavation v
; Vs View
Horjzontal Regresson 3 =
— Vertical Regreszion 3 it
&= Geometn < Temp « Edit...
Lot Layout 3
Fits alignment = I Review..,
Review Horzontal . -
- Check Integrity...
bg Review Vertcal. . eqrity
T Review Geomelry Pairfs..

The format of alignment review reports can be modified in a limited manner by selecting the
Mode. The modes available for horizontal alignments are Alignment, Element, and Curve Set.
The modes for Vertical alignments are Alignment and Element. The data displayed is based on
the mode is as follows:

e Alignment — Data pertaining to all elements of the alignment is displayed.
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e FElement — Data pertaining to a single element of the alignment is displayed. Element data
is accessed using the First, Last, Next, and Previous buttons in the report dialog box.

e Curve Set —Data pertaining to all of the arc elements is displayed.

r T T T B
B4 Review Horizontal Alignment (= [
Geomelry Project; [12345DES_G=m=1| ,I Made

. ) Curve: Sets @) Mignment Blement
Homizontal Algriment; lsﬂgs ,Iﬂ Save s |
Froject Hame 17345DES_Geomebry . Append...
Dezcription: SH 86 Design geconetry —I
Horizontal Alignment Hame: SH 86 Display |
Description: SH 88 Centerline
Style: ALGC_FRO
¥ - STATION HORTHING EASTING = I\
Element: Circular Hep |
PC | 3 203+80 .28 1556706.07 3277567 49
PI | ] 203483 .79 1556705 14 2277570 .88
ccoo bl 1527759 88 3269685 .99 Select
PT | i 203+87 .30 1566704 .22 F277574 .27
Radius: a0000.00
Delta 000" 48" Right
Degres of Curvaturs(Arc): g-ii+2ae* =
Length: 7.02
Tang=nt : 3.51
Chord: 7.02
Middle Ordinate: 0.00
External: 0.00n
Tangent Direction: S 74"46"07" E
Radial Dirsction: S 15713°53" U
Chord Direction: S 74745743 E
Radial Direction: S 1514741 ¥
Tangent DMrection: 5 7474519 E
Element Linesar
T ) 203+87 .30 1556704 . 22 32TPEVL 20
FC | ) 231+75 .30 15555971 14 3280264 .16
Tang=nt Direction: 5 7474519 E -
F m b
|- “—

The data in the Review window can be saved by selecting the Save As button. The saved file
is in plain text (TXT) format and can be opened in Notepad, Wordpad, or Word. The data can
also be printed by selecting the Print button.

XML Reports

With the exception of the End Area Volume report, which is created from the command’s
dialog box, XML reports are accessed from Tools > XML Reports from the InRoads menu

Mt Bentley Infloads XM Edition ===
<l -EE @\¥ B8
Bl Sufsce Geomety Drmnage Cusluston Modsler Dighng Quaneies| Help
b b O bl S | JMiRepots i)l Geomery
= Geometry Proj.. Description 0 o A HoP 2] Staten Pse.
[£123450E5 G.. SHE6 Design g, i {2 staon Gt~
= G ign g. E
sfault = Defauit B4 Named Symiclogy Manager hh D
5 [ 12345DE5_Geometry 5 Preferencs Manager 2 Sakoout
@ Syie Marager {3 Legsl Descrotion
5 Copy Prel i Man Check.
1 G Sty Tocka o | ) Imemecting Hignment Statices.
[ Geometry | P Preference 4 [+ e 5 12 Sulsces
&y Vanable Manger 2
Creates station offset XML reports 5 i3 Suface Check
Highiight Al Pencil I
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The reports are displayed in the Bentley InRoads Report Browser. XML Style Sheets are used
to format the data. The report format is changed by selecting the desired style sheet from the
style sheet list on the left side of the dialog box.

15 Bentley InRoads Report Browser - C:A\Users\cferree\AppData\LocaN Temp)\ RFTDAED xml [ o

File Tools Help

G Workspace Workapacs CDOT KM \Randards Global InFloads oM A
2 Custom Horizontal Alignment Review Report

|1 DataColection
12 Evakuston Report Created: 3/27/2009
2l Geometry Time: 9:54am

Area el
CortrolLine Diata xsl Project 123450ES_Geometry
Horzortallignment AndEvents xs s .
Horartali i e Fevan Ocscripdon: SH 96 Design geometry
HorizortalAlignment Data sl File Name: C:\Projects\12345\DesigniinRoads\12345DES_Geometry.alg
HorizortalAignmentLengths sl £ Last Revised: cfemes 3/27/2009 8:37:39 AM

HorizortalBlignment

Review x|
Horzontallignment ReviewASCIl sl Input Grid Factor: 1.00000000 Note: Al units in this report are in feet uniess specified otherwise.

HorizortalAlignment Supersievation Review sl
HorzortalAndVertical Mignment Rewiew xal
HorizortalElements Table xs! Alignment Name: SH 86
HozortalElements XYZ Alignment Description: SH 86 Centerine
HonzomalEvents xsl N B
HoriortelbtapobdedSioms Alignment Style: ALG_PRO
ListCoordinatea xal

List Coordinates Station xs
ProfileStation Blevation sl Element: Circular

;W‘:ds‘;"mmﬁm-“sc”ﬂ' PC 0 203+80.28 1566708.066252 32T7567.493605
rojectAligrmer Lising xs cicTnr

ProctNiorment LisiraDetols Pl 0 203+83.79 1566705.144236 3277570.879870
SettingOuf Table x| cc 0 1627759.876461 3269685.990157
SiewDizgram el PT 0 203487 30 1566704 221427 3277574.265918
SawDiagraml egacyFamat xal Radius 30000.00

Trawersexsl .

TraverseCurveASCIl s Palts OFD0487 Right

TraverseCurveASCIIZxel Dagree of Cunvature (Arc) 0°1128°
TraverseCurveASCI3xal Langth 7.02
TravessePoints xel Tannman + 181

Station Northing Easting

ol ol ol ol ol ol ol ol ol ] ol o] il ol ol Kl K]l ol Kol ol ol Ko

Commonly Used Reports

There are many reports and formats that can be generated from InRoads. Some of the more common reports
used by CDOT are described in this section.

End Area Volume Reports

The End Area Volume report presents data generated by InRoads in a tabular format. This
report is generated from the End Area Volumes command. A set of cross sections with an
existing surface and a design surface is required to create this report. Create an End Area
Volume report using the following steps:

1. Select Evaluation > Volumes > End Area Volumes from the InRoads menu bar.
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2. Toggle on Create XML Report.

File

Cross Section Set
SH 86 ~| +]
‘24 End-frsa Volumes
+ [T
Unguilable Materals by Featue
Unzutshle Matenals by Station
Clazsfications
Compaction/Expansion
Volume Exceptions
Added Quantties
Forced Bafance
Mg Buit
Annotation

=EEE

Mathod
Sufa T
2 i @ Standssd
] 12345 exigting . Exigiing
7] 123450E5 Desgn Comect for Curvature
Station Limits
T~ | Use Station Limits
impenal Linits
@) Cubic Yards Cubic Faet ignore Areas Smaller Than: o
| Create XML Repon

1+ [+

Help

3. Make the other settings in the End Area Volumes dialog box as desired. These options are
explained in Chapter 13 -Volumes.

4. <D> Apply. The Bentley InRoads Report Browser is displayed.

5. Select the desired style sheet from the Evaluation folder.

Evaluation

5] BasicVolume xsl

o

S Sl 2o "
BasicEnd AresVolumeBalsnce Station xsl

CrosaSectionAllFeatures xsl
CrossSectionASC input Formt xs!

CrossSactionGradebaok sl
CrossSectionGradebaak ME xal
CrossSectionGradebaok Wide xsl
CrogsSactionPoints xsl
CrossSactionPointzList xs|
CrosaSactionProfleList xsl
CrossSectionStaking x=

Crogs SectionStaking Table xsl
CrogsSactions ToCS W sl
Cross SactionSurveyFomat xsl
CrosaSectionWWide xsl
CrossSectionXYZ x5

1 T e I 2 [ L e = =

Af] EndArealiolume xal
Af] EndAreaViolumePage Totals sl
ﬁ.._'] ErdAreaVolume Station Range xsl
—-Ad MubipleMaterialVolumes xsd
2 InEngle Y OLITES X5

AZ) Wolumes sl

Crogs SectionASC nput Fomat WithPencodes xsl
Crogs SectionDesgn SufaceFeatunss xsl

] G;ean'e{rg-

The following style sheets are used with the End Area Volume report:
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¢ BasicEndAreaVolumeBalanceStation.xsl — This style sheet shows calculated and
adjusted areas and volumes, a grand total, and highlights balanced stations.

Basoling =~ “c=ec===== Gt - ecccmamaia comsmasnnaFlllleasinaaana Mass
Station Factor  Area Volume Adjusted  Factor  Area Volume Adjusted  Ordinate
224+00.00 1.00 0.00 0.00 0.00 1.00 30599 1290.31 1290.31 1073.18
225+00.00 1.00 0.00 0.00 0.00 1.00 116.51 T82.40 78240 290.78
226+00.00 100 2420 4481 44.81 1.00 4826 305.13 305.13 3048
226+19.70 0.00
227+00.00 1.00 9 86 63.07 63.07 100 6929 217 69 217 69 -124 16
228+00.00 1.00 11.99 40.47 40 47 1.00 59.80 23906 239 06 -322 75

¢ BasicVolume.xsl - This style sheet shows calculated and adjusted areas and volumes
and a grand total.

Baseline @  ---ce-c--- LT Fill - --oeoenen Mass
Station Factor  Area Volume  Adjusted Facior  Area Volume  Adjusted  Ordinate
258+00.00 100 14832 670.37 67037 1.00 926 19.71 19.71 6451.93
259+00.00 1.00 144.85 542.91 542 91 100 1028 3618 36.19 6958 .65
260+00.00 1.00 163.79 571.56 571.56 100 1043 3835 38.35 T491.87
260+43.16 1.00 163.75 261.80 261.80 100 1251 18.34 18.34 T735.33

Grand Total: 22907.09  22507.09 15171.76  15171.76

¢ EndAreaVolume.xsl — This style sheet displays the same information as the
BasicEndAreaVolumeBalanceStation.xsl style sheet with added quantities information
for cut and fill included.

¢ EndAreaVolumePageTotals.xsl - This style sheet shows calculated and adjusted areas
and volumes, Added Quantities volumes, a grand total, and page totals

................ Station Quantities - - - - - - ... __ ceeeeeen-- - - Added Quantities - - - .- .- .- - __
Baseline = - Cut- oo e Fill-oooemeeen el Cuteeoooon el Fill-- oo Mass
Station  Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
256+00.00 100 33221 122421 122421 100 000 0.04 004 1.00 0.00 0.00  1.00 0.00 0.00 479291
257+00.00 100 21368 101092 101082 100 138 256 256 100 0.00 0.00 1.00 0.00 0.00 580127
258+00.00 100 14832 670.37 67037 100 926 19.71 1971 100 0.00 0.00  1.00 0.00 0.00 645193
259+00.00 100 14485 54291 54291 100 1028 36.19 3619 1.00 0.00 0.00  1.00 0.00 0.00 695865
260+00.00 100 163.79 57156 57156 100 1043 38.35 3835 1.00 0.00 0.00 1.00 0.00 0.00 749187
260+43.16 100 16375 26180 26180 100 1251 18.34 1634 1.00 0.00 000 100 0.00 000 773533
Page Total 428177 428177 11518 11518 0.00 0.00 0.00 0.00
Grand Total: 22907.09 22907.09 15171.76 15171.76 0.00 0.00 0.00 0.00
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¢ EndAreaVolumeStationRange.xsl - This style sheet shows calculated and adjusted
areas and volumes, Added Quantities volumes, and Station Range Totals. The station
range is set to 700 feet.

---------------- Station Quantities - - ------------.- ----- Added and Material Quantities - - - - -
Baseline ---------- Cutee e i Fill - eemeeee e L Fill - - - - - - Mass
Station Factor Area Volume Adjusted Factor Area Volume Adjusted Volume Adjusted Volume Adjusted Ordinate
203+80.28 1.00 17719 0.00 oo 100 T 0.00 0.00 0.00 0.00 0.00 0.00 0.00
204+00.00 1.0017571 12886 12686 100 7.03 512 512 0.00 0.00 0.00 D00 12373
205+00.00 1.00 16536 63161 63161 100 879 2929 29.29 0.00 0.00 0.00 0.00 T26.05
206+00.00 1.00 156.50 596.04 59604 1.00 1677 47.33 47.33 0.00 0.00 0.00 0.00 127476
207+00.00 1.00 160.17 58642 58642 1.00 3536 9653 96.53 0.00 0.00 0.00 0.00 1764.65
208+00.00 1.00 154.51 58273 53273 1.00 33.00 12659 126.59 0.00 0.00 0.00 0.00 2220.79%
20940000 1.00 146.44 55731 55731 1.00 62.39 176.65 176.65 0.00 0.00 0.00 0.00 2601.46
210+00.00 1.00 18574 &1516 61516 1.00 9.96 13397 13397 0.00 0.00 0.00 0.00 3032.64
Station Range Totals: 3698.13 3698.13 61543 61549 0.00 0.00 0.00 0.00

¢ MultipleMaterial Volumes.xsl - This style sheet shows calculated and adjusted areas
and volumes. It also calculates quantities for existing substrata surfaces.

¢ Volumes.xsl - This style sheet shows calculated and adjusted areas and volumes and
the areas and volumes for component materials and unsuitable material.

Adjusted Included in Mass.
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
204+00.00 57.95
Mormal Cut: 1317 8331 1.00 8331 Yes
Normal Fill: 7.03 5.12 1.00 5.12 Yes
Added Cut: 0.00 1.00 0.00 Yes
Added Fill: 0.00 1.00 0.00 Yes
Default (replaced): 2727 20.23 1.00 2023 Yes
Default (not replaced): 6254 45.585 1.00 45.55 No
Total Default: 89.81 65.79 1.00 65.79
DO_SUBBASE 108.00 78.87 1.00 78.87 No
D_HMA,_Pvmt 3675 2684 1.00 2684 No
O ABC Class 6 27.00 1872 1.00 19.72 No

Station Base and Station Offset Reports

These reports are used to calculate the offset distance between two horizontal alignments, a
horizontal alignment and a surface feature, or two surface features. They operate in a similar
manner. They both measure from the alignment or feature selected on the General leaf (in the
From area) to the specified alignment or feature. Measurements are made perpendicular to the
“From” alignment or feature. Stationing for the Station Base report is controlled by the “From”
alignment or feature. The specified alignment or feature (identified on the Horizontal
Alignments and Features leaves) control stationing for Station Offset reports.

The Station Base and Station Offset Reports are useful in determining gore stations and
distances to the right of way. To create a Station Base or Station Offset report (the station base
report is used in this example) follow the steps below:
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1. Select Tools > XML Reports > Station Base from the InRoads menu bar.

™ Bentiey InRoads %M Edition ==
<Linmamesd "Eg @\? ._: iJ?:ﬁ'E]

Hle Suface Geometry Dranage Evalustion Modeler Drafing  Quantbies =

Geometry Proj..  Description

58 ES12345DES.G... SH86 Designg. o i
il = Default i Defautt 34 Mamed Syrbalogy Manager... = =
i1 [ 12345085 Geometry Pt s M (2 Siakeout .
Ll ...
(& Style Manager g Legal Qmacrpt
B — | Map Check,
T — Copy Preferances... 1
B Geometry |[% Preference + [+ | |, = = ageiemtaer | intoreciing Migrment Stafors.
Creates geomeltry XML reports S \iside Mar : F-; Surfaces..
B Yoo Mansger & Suface Check

LT AT S

2. On the General leaf of the Station Base Report dialog box, select the desired Horizontal
Alignment. In this example SH 86 is used.

I Station Base Report e e
‘24 Station Base Repor From
 Gererd o Horzoria Mopmert +
Include
(") Surface: 123450ES
Horizontal Algnmente i e
Features Featine 12345DE5 HMA_Lft_Centedir ~ | |
Linita
| Sttion

Stat: - | 20380 24

4]

| Apply Preferences | | Close Help

3. Select the Include leaf.
4. 1In the Horizontal Points area, toggle on On-Alignment.

5. Toggle on Interval.
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6. In the Interval ficld, key in Z00.

(Bt Station Base Repon
‘= Station Base Repord

-

A Include
o I3 Algnmants
Featunes

4

A

[7] Cardinal Ports of Selected Alignmerts/ Features

| fopy

= @ |

Close

7. Select the Horizontal Alignments leaf.

8. In the Include field, key in the desired alignment narme (Off Ramp in this example)

and press the Tab key.

9. <D> Apply. This displays the Bentley InRoads Report Browser.

e Station Base Report
‘23 Stotion Base Report

Gereral

% Horizontal Algnmanis

neice: [ ——7+

Sclected:
Name Descnption
¥ Famp

Preferences.. |

|i| =E==
Style

ALG_PRO

Close Help
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10. In the Bentley InRoads Report Browser, select the StationBaseSingle.xsl from the
StationOffset folder in the left pane.

. L sl
i--Af] FrofleEdetingProposedElevation xsl

i--Af] FrofiaStation Bavation xd
; J’_Tﬂ Profile Station BevationASC ol
L KR St

‘Af] Station BaseSingle xsl

i--Al StationOffset xs
Aj] StationOffsetAlong Single Alignment sl
i--Af] StationOffsetAlong Single AignmentWRadius xsl
i--Af] StationOffest Wih Verzne xel
LAY TraneversaFeaturs sl

21 Supenshavation

[ Sufsces

11. Review the report in the left pane.

Station Base Report

Report Created: 4/1/2009
Time: 1:13pm

Project: 12345DES_Geometry
Description: SH 86 Design geomelry
Baseline [Active) Alignment: SH 86
File Name: C'\Projects\12345\Design\inRoads\123450ES_Geometry alg
Last Revised: cferes 4/1/2009 11:1%3:47 AM

Input Grid Factor: 1.00000000 Note: Allunts in the report are in feet uniess specified otherwiss.
-------- Baseline Alignment - - - - - - - - -------[ffset Alignment - - - - - - - -
Distance to Distance to
Station Offset Point Radial Direction Station Offset Point Radial Direction

Offset (Specified) Alignment: OF Ramp

205+00.00 0.00 R e 1+00.00 24.00 51544 W
206+00.00 0.00 5168441 wW 2+00.00 2400 S 15144 W
207+00.00 0.00 515%14917 W 3+00.00 24.00 S 1544 W
208+00 00 0.00 51614417 W 4+00.00 2400 S 151441 W
209+00.00 0.00 516%144917 W 5+00.00 24.00 S 1571441 W
210+00.00 0.00 S15M441° W 6+00.00 2400 S 1514417 W
211+00.00 0.00 51651441 W 7+00.00 24.00 S 15w
212+00.00 0.00 51551491 wW 840015 2869 520°47T52" W

The important columns are:

¢ Column 1 — This is the station on the “From” alignment. This is where the
measurement originates.

¢ Column 4 — This is the station on the alignment selected on the Horizontal Alignments
leaf. It is the point measured to.

¢ Column 5 — This is the distance measured.

Other style sheets that are used with the Station Base and Station Offset reports are:
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Geometry Reports

¢ StationBaseCoordinates.xsl — This style sheet displays the “From” alignment station,
the offset distance, and the X, Y, and Z coordinates of the specified alignment. The Z
coordinate is the specified alignment’s vertical alignment.

Perpendicular Distance
from Active Alignment
to Specified Alignment

Specified Alignment Coordinates

{SH 86 V)

Active Alignment (Off Ramp)

{5H 86) Station Offset is 0.00 X Y z
205+00.00 24.00 3277676688520 1566651432611 E500.0000
206+00.00 24.00 32TTT73.169669 1556625138358 65000000
207+00.00 24.00 3277869.650819 1556558 844106 EE00.0000
208+00.00 24.00 3277966.131969 1556572 549853 6E00.0000
209+00.00 24.00 3278062 613119 1556546 255600 E500.0000
210+00.00 24.00 3278159.094269 1556519.961348 65000000

Note: The vertical alignment listed under Specified Alignment Coordinates is the
the child of the Active Alignment. The data in the Z column comes from the
vertical alignment attached to the Specified Alignment.

¢ StationBaseVerticalClearance.xsl - This style sheet displays the “From” alignment
station, the offset distance, and the elevation difference between the “From” vertical
alignment and the specified vertical alignment. This report is useful when defining
vertical alignments for merging alignments.

Active Alignment

Perpendicular Distance

from Active Alignment

to Specified Alignment

Station Offset is 0.00 Vertical Clearance

[SH 86) (O Ramp) to Off Ramp
205+00.00 24.00 327657
205+50.00 24.00 32,6232
206+00.00 24.00 32.4808
208+50.00 24.00 32.3383
207+00.00 24.00 321959
207+50.00 24.00 32.0535
208+00.00 2400 319110
208+50.00 24.00 31.7686

A geometry report can be used with a large number of style sheets to produce legal
descriptions, calculate areas, and review alignment data. These reports can be generated for a
single alignment or multiple alignments. To create a geometry report:

L.

hd

Select Tools > XML Reports > Geometry from the InRoads menu bar. This displays
the Geometry Reports dialog box.

In the Include field of the Horizontal Alignments area, key in the desired alignment
name. An “*” can be used to select all of the alignments in the geometry project.

In the Include field of the Cogo Points area, key in the desired point name. An “*” can
be used to select all of the cogo points in the geometry project.

Toggle on Include Vertical Alignments, if desired.

Toggle on Include Vertical Event Points, if desired.
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6. Toggle on Include Horizontal Event Points, if desired.

7. Toggle on Interval and key in a value, if desired. With the Interval toggled off, data is
collected at alignment cardinal points only. When the Interval is toggled on, data is
collected at the interval along the alignment and at the cardinal points.

8. <D> Apply to create the report. The Bentley InRoads Report Browser is displayed.

Most of the style sheets in the Geometry and CDOT folders can be used with geometry reports.
Some useful style sheets are shown in the illustration below as they appear in the style sheet

explorer.
‘=Y CDOT
----- @ CDOT Adine Description xsl
----- @ CDOT Air Rights Easement Description xsl
@ Horizortal Mignment AndEventsx=l f i Aj CDOT Permanent Easement Description xsl
@ Horizontal MignmentCurve SetRewiewxsl | & Ai] CDOT Slope Easement Description xsl
@ HorizortalMignmentDataxst | ey @ CDOT Temporary Easement Description xsl
@ Horizortal MignmentLengthsxsl | ey @ CDOT Lkility Eazement Description xasl
@ Horizortal MignmentReviewsl | ey @ CDOT_ListCoordinates xsl
@ Hnnznntalﬁ.llgnmentHewewASCIIxsl ----- @ CDOT_Monumentation_Clearance xsl
Al T=r i - [ @ CDOT_Monumentation_ListCoordinates xsl|
|7 Clearance

@ Profile Statn:-n EIe\ratlnn;'—‘«.SC 120l
@ Project Alignment Listing sl

@ Project Alignment Listing Details xsl
@ SettingOut Table xsl
&1 SlewDiagram xsl
@ SlewDiagramlLegacyFomat xasl
--&f Traversexsl
&4 TraverseCurveASCl xsl
--&f TraverseCurveASCI2xsl
--&f TraverseCurveASCI3xsl
--&f TraversePoints xsl
@ Vertical Alignment 3PercentGrade sl
@ Vertical Alignment And Events xsl
~-&f VerticalAlignmentReview xsl
@ Vertical Alignment ReviewASC xsl
@ Wertical Alignment Sight Distance Review xsl
--Af VericalEvents xs|
--&f Vericallnterpolated Slews xsl
~-&f Vertical SlewDiagram xsl

=7 Ics
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Examples of the style sheets highlighted above are shown here. These are by no means the
only style sheets that should be used. They are, however, representative of the type of
geometry report formats.

Area Report

Report Created: 4/8/2009
Time: 7:48am

Project: 12345DES_Geometry
Description: SH 86 Design geometry
File Name: C:\Projects\12345\Design\inRoads\12345DES_Geometry.alg
Last Revised: cferree 4/8/2009 7:47:23 AM

Input Grid Factor: 1.00000000 Note: Allunits in this repert are in feet unless specified otherwise.
Lot Area (sq ft) Area (acres) Perimeter (ft)
Lot1 64036.36 14701 1343.78

¢ Area.xsl — This style sheet displays the area in square feet, the area in acres, and the
length of the perimeter for closed alignments.

Horizontal and Vertical Alignment Review Report

Report Created: 4/8/2009
Time: 8:46am

Project: 12345DES_Geometry
Description: SH 86 Design geometry
File Name: C:\Projects\12345\Design\inRoads\12345DES_Geometry.alg

Last Revised: cferree 4/8/2009 7:47:57 AM
Input Grid Factor: 1.00000000 Note: Allunits in this repert are in feet unless specified otherwise.

Horizontal Alignment: Off Ramp
Horizontal Description:
Horizontal Style: ALG_PRO

Station Northing Easting
Element: Linear
POB () 1+00.00 1556651.432611 3277676.688520
PC () 7+03.23 15566492 817221 3278258.693853
Tangential Direction: S T4°4519" E
Tangential Length: 603.23
Element: Circular
- Tiny 7 TaTper
Chord Direction: S53"T33"E
Radial Direction: S 58710113 W
Tangent Direction: S 3174947 E
Vertical Alignment: Off Ramp
Vertical Description:
Vertical Style: ALG_EXISTING
Station Elevation
Element: Linear
POB 1+00.00 6600.0000
POE 15+00.00 6600.0000
Tangent Grade: 0.00%
Tangent Length: 1400.00
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¢ HorizontalAndVerticalAlignmentReview.xsl - This style sheet displays information on
all selected horizontal and vertical alignments. The format is the same as the geometry
Review Reports (show previously). This report lists the data for the horizontal
alignment followed by the data for its vertical alignments.

List Coordinates with Station Report

Report Created: 4/8/2009
Time: 8:59am

Project: 12345DES_Geometry
Description: SH 86 Design geometry
File Name: C:\Projects\12345\Design\inRoads\12345DES_Geometry.alg
Last Revised: cferree 4/8/2009 7:47:57 AM
Input Grid Factor: 1.00000000 Note: Allunits in this repert are in feet unless specified otherwise.

Alignment Name: SH 86

Station Point Type Easting (X) Northing (Y) Elevation (Z)
203+80.28 PC 3277567 493605 1556706.066252 6633.1067
203+87.30 PT 3277574 265918 1656704.221427 6633.0867
204+00.00 S+0 EVT 3277586.517990 1556700.882339 6633.0505
204+49.33 S+0 EVT 3277634108041 1656687.912502 0.0000
204+50.00 S+0EVT 3277634.758565 1556687.735213 6632.9081
205+00.00 S+0 EVT 3277682.999140 1556674588087 6632.7657
205+50.00 S+0O EVT 327T7731.239715 1556661.440960 6632.6232
206+00.00 S+0 EVT 3277779.480290 1556648.293834 6632.4808

¢ ListCoordinatesStation.xsl - This style sheet displays the X, Y, and Z values along the
selected alignment at the specified interval. The Z coordinate comes from the vertical
alignment.

EXHIBIT "A"

PROJECT NUMBER: 12345DES_Geometry
PERMANENT EASEMENT NUMBER: Lot1
PROJECT CODE: SH 86 Design geometry
DATE: April 8, 2009
DESCRIPTION

A Permanent Easement MNo. Lot1 of the Department of Transportation, State of Colorado Project No.
12345DES_Geometry containing 64,036 sq. ft. (1.470 acres), more or less. in Section XX, Township X X, Range X
X. of the X Principal Meridian, in X County, Colorado, said tract or parcel being maore particularly described as
follows:

Commencing at a point, whence XXXX. said point also being the TRUE POINT OF BEGINNING;

1. Thence S. 74°30°03" E.. a distance of 542.27 feet;
2. Thence M. 21°25'42" E_, a distance of 121.41 feet;
3. Thence N. 75°3710" W_, a distance of 569.50 feet;

4. Thence S. 07°65°25" W., a distance of 110.60 feet. more or less, to the TRUE POINT OF
BEGIMNMING.
The above described Permanent Easement contains 64,036 sq. ft. (1.470 acres), more or less.
The purpose of the above-described Permanent Easement is for the ...

Basis of Bearings: All bearings are based on a line between ...
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¢ CDOT Permanent Easement Description.xsl - This style sheet was designed
specifically for CDOT. It displays the alignment in the proper format for a permanent
easement. This report is meant to be saved as a text file and completed in Word.

Formatting XML Reports

When viewing a Command or Review report, things like precision, station format, and slope
format must be set prior to creating the report. With XML reports, data formatting can be
changed after the report is generated.

To change the data format in an XML report:
1. Create the desired report as described above.

2. In the Bentley InRoads Report Browser, select TOols > Format Options from the menu
bar.

2] Bentley InRoads Report Browser - ChUsers\cferree\AppDatatLocaly
File Help

Cow Style Sheet Root.. ndards-Global\InRoads XM

lFDrmat Options... -
] T

- E Area xzl
E ControlLine Data xsl
---Af] Horizontal Mignment AndEvents xsl

3. Inthe Format Options dialog box, make the desired changes using the drop down menus.
Changes appear in the report as they are made. The illustration below shows the various
options available.

Format Options

Mode Precision Format Closs
MNorthing/Easting:

m Help

Elevation: m
Angular: Degrees j ||} j |ddd"mm'ss.s"j I Include Angular Suffic
Slope: 012 ] [s0n =l
lse Attemate Slope ff Slope Exceeds: IW

Attemate Slope: |I} ﬂ |2.D:1 j
Linear: m
Station: 012 7| [ssessss x|
Acres/Hectares: m
Area Units: m
Cubic Units: 0.12 «| ¥ Convert to Cubic Yards
Direction: |Bearings j ||} j |ddd"mm'ss.s"j
Face: |F~!jg|'rt Face j
Vertical Observation: |Zen'rth j

4. <D> Close to dismiss the Format Options dialog box.
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Chapter Summary:

e Reports come from executing a command (like processing Roadway Designer), reviewing
geometry, or creating XML reports.

e Some commonly used reports are End Area Volumes, Station Base and Station Offset, and
Geometry reports.

e Using the Format Options with the Bentley InRoads Report Browser allows you to make
minor changes to the format of the generated report.
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Plan sheets are used to convey design information to various entities involved with the project. These include
various design disciplines within CDOT, design and construction contractors outside of CDOT, and the general
public who may be impacted by the project. Typically, plan sheets are issued at three stages of the project; FIR
(Field Inspection Review), FOR (Final Office Review), and AD (Advertisement).

CDOT uses the concept of model files and sheet files to create plan sheets. Model files contain design data and
sheet files contain the border and information relative to the border. For more information on sheet files and
model files, consult the CDOT Sheet File Creation and CDOT Working with Model Files and Sheet Files
workflows. Using the model file and sheet file concept greatly reduces the time required for preparing because
the model data is updated automatically and only the relevant information in the sheet border needs to be

changed.

The InRoads Plan and Profile Generator automates the process of creating sheet files and attaching the model

files to them.

Chapter Objectives:

Discuss the resources required to run the Plan and Profile Generator
Describe the Plan and Profile Generator preferences

Discuss user input required on the Plan and Profile Generator tabs
Discuss editing sheet station extents

Discuss moving reference files within the sheet border

Required Resources

Prior to running the Plan and Profile Generator, certain InRoads and MicroStation resources must be loaded
and/or set. The MicroStation resources required are:

JPC# _Prof.dgn — The sheet profiles generated from the command are placed in this file.
This file should be opened when starting Plan and Profile Generator.

General.cel — This cell library contains the default sheet border (SHEET_Design-Sheet )
and north arrow used by the command to create the P&P sheets. It must be attached to the
JPC#_Prof.dgn and the Seed Host File (explained later) for the Plan and Profile Generator
to operate correctly. The General.cel library is located in the following folder:

C:\ Wokspace\Workspace-CDOT_XM\Standards-
lobal\MicroStation\cells\General.cel

Plan Drawing Files — Design drawing files and survey topo files are used to create the plan
portion of the sheets. These should be located in the proper folders within the project’s
directory structure.

Plot Scale — Before running the Plan and Profile Generator command, determine the final
plot scale of the drawings being created. Current preferences exist for 20, 40, 50, 100, 200,
and 500 scale plots. This should match the Annotation Scale of the drawings used to create
the sheets.
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Note: Annotation Scale does not affect graphic elements displayed by InRoads. The
scale factor of the elements is determined by the Factors settings in the InRoads
Options dialog box (Tool > Options then <D> the Factors tab).

The following InRoads resources are required:

Horizontal Alignment - Plan view limits are defined relative to a horizontal alignment
(length and right/left offsets). Therefore, a project specific Geometry Project must be
loaded into memory.

Digital Terrain Models - Profile view limits are determined by the vertical relief of
profiled DTM’s. At least one project specific DTM must be loaded into memory.

InRoads Scale Factors - The Global Scale Factor controls text size, cell scale, and linestyle
scale. It must be set to match the Plan & Profile Generator preference (horizontal scale)
selected. Select Tools > Options then <D> the Factors tab to set the desired scale (or use
the Global Scale Factor add-in).

Opening Plan and Profile Generator

The Plan and Profile Generator dialog box is assceesed by selecting Drafting > Plan and Profile
Generator from the InRoads menu bar.

Plan and Profile Generator Preferences

Preferences control various settings within the Plan and Profile Generator dialog box. They define the clipping
boundary for the plan view, set the vertical exaggeration for the profiles, and define sheet layouts.

Developed Preferences are:

100 Scale Double Plan — 100 scale (plot factor) double plan sheet
100 Scale Full Plan Sheet — 100 scale (plot factor) plan sheet

100 Scale Full Profile 10x — 100 scale (plot factor) full sheet profile with 10 times vertical
exaggeration applied

100 Scale Double Profile 10x — 100 scale (plot factor) double profile sheet with 10 times
vertical exaggeration applied

100 Scale Full Profile 1x - 100 scale (plot factor) full sheet profile with 1 times vertical
exaggeration applied

100 Scale Full Profile 2x - 100 scale (plot factor) full sheet profile with 2 times vertical
exaggeration applied

100 Scale P&P (1x Vert) - 100 scale (plot factor) plan & profile with 1 times vertical
exaggeration applied

100 Scale P&P (2x Vert) - 100 scale (plot factor) plan & profile with 2 times vertical
exaggeration applied

100 Scale P&P (5x Vert) - 100 scale (plot factor) plan & profile with 5 times vertical
exaggeration applied

100 Scale ROW Plan Sheet

The preferences listed above have been duplicated for 20, 40, 50, 200, and 500 scales where it is appropriate.
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Note: Selecting a preference does not set the Global Scale Factors. Setting the Global Scale
Factors is described above in Required Resources.

Plan and Profile Generator Tabs

The Plan and Profile Generator dialog box contains nine tabs that control various settings used with the
command. The Main, Plan Controls, Profile Controls, Sheet Layout, Border and Title and Symbols and Details
tabs require user input prior to executing the command. Settings on the Sheet Index tab are used during the
editing process to relocate the plan and profile views within the sheet border.

The tabs requiring user input are described below.

Main Tab

The settings on this tab determine the type of sheet being created (Plan and Profile, Plan only,
or Profile only). It also specifies the alignment and station extents used for the sheets. The

toggles along the left side of the tab determine the sheet type. They are set by the preference
selected and require no user input.

On the right side of the tab, the horizontal alignment and station limits are defined by the user.

To set these options:

1. Select the desired Horizontal Alignment using the drop-down menu. The active
alignment is set by default.

2. In the Station Limits area, key in the Start station.

3. Key in the desired Stop station.

) Use Plan Views
@ Use Station Limits

Profile Views

ﬁ Plan and Profile Generator == ic] @
| Boderand Ttle |  SymbolsandDetals |  Matchlimes |  Sheet index
Main Plan Controls | ProfileControls | Sheet Layout | View Layout
Method Horizontal Alignment:
*) Plan Only [stes -]+
@ Plan and Profile Geometry Projects in this VDF:
" Profile Only |
Plan Views L_Hdp

Note: Unless otherwise
noted, all measurements
for this command are in

model units.
Station Limits
=) Default
Gl Start:  §203+80.28 203+80.28
[¥] Generate Sheets & - i i
op: 471 .
VDF Information Only R 5
Length: 14
© VDF Information and Host Files gin:1400.00 i
Plan Views: Total: 0 ] Profile Views: Total: O
'y Name Start Stop Name Start Stop
| « 1 (]
L |
Apply ] ["Pre{emnces..."] [ Close
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The Length option determines the station extents for each sheet. This is set by preference
selected.

Plan Controls Tab

The settings on this tab determine the width of the plan area and the model files used for the
sheets. The key in fields at the top of the tab set the width of the plan area. These are set by the
selected preference and require no user input. Model files make up the plan portion of the
sheet. To select model files:

1.
2.

<D> on the Plan Controls tab.
<D> the Model Files button. This displays the Open Model File dialog box.
Navigate to the desired directory. Typically, this will be:

¢ C:\Projects\IPC#\Dicipline\Drawings\Reference Files\ for design data
¢ C:\Projects\JPC#AROW _Survey\Drawings\Reference Files\ for existing data

Highlight the desired files.

<D> Open. This dismisses the Open Model File dialog box and adds the selected files to
the Model Files list box.
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6. Repeat steps 1 through 4 to add additional files.

8% plan and Profile Generator =@ =
| BoderandTile |  SymbolsandDetsis |  Matchlnes |  Sheetindex
| Main | PlanControls |  Profile Controls | Shest Layout | View Layout
Width Left: -200.00 ﬂ
Width Right: 200.00 ﬂ
Overap: 0.00 4+ e
+] —
Boundary Chords: g s = 2
[ Force Rectangular Boundary
Mol Flea
i C:\Projects\12345\ROW _Survey‘\Drawings\Reference_Files\123
B Open Model File ==
Lookin: |, Reference_Files + O S
= MName 2 Date modified Type Size
o #L]12345DES_Align.dgn  6/23/20078:12PM  Bentley MicroStati... 3
RecentPlaces  af113345DES Interchange... 11/20/20079:46 AM  Bentley MicroStati... 2

00 £/ 200 & Phv &y [yl

Desktop J Bentley Microbta !
Py #8]12245DES_Phasing.dgn  11/20/2007 9:47 AM  Bentley MicroStati... 2
LT #4112345DES_Prof.dgn 4/9/200910:34 AM  Bentley MicroStati... 1t

Chris Ferree ) Contours.dgn 2/19/2009 10:09 AM  Bentley MicroStati... 834
&) Elbert.dgn 11/20/2007 9:47 AM  Bentley Micro5tati... 132
z«t.., ) Host.dgn 2/19/200910:12 AM  Bentley MicroStati... 3
Computer & Profile.dgn 2/19/200910:52 AM  Bentley Micro5Stati... 23

4| m 3

[ WY
Ne':vérk File name: 12345DES_Mode! dgn - I Open I
Files of type: MicroStation Design Files (".dan) - | ’ Cancel ]
Help

To remove a file from the Model Files list:
7. Highlight the desired file.

8. Press the Delete key.

Profile Controls Tab

The settings on this tab determine the size and placement (within the dgn file) of the sheet
profiles. All options except Set Name, Vertical Alignment, Surface, and Profile Elevation
Shifts are defined by the preference and require no user input. To set the Set Name, Vertical
Alignment, Surface, and Profile Elevation Shifts:

1. <D> on the Profile Controls tab.

2. In the Set Name field, key in the desired Mame (the default Set Name is the active
horizontal alignment at the time the dialog box was opened).

3. Select the desired Vertical Alignment from the drop down menu.
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Toggle on the desired Surface(s). The existing ground surface should be selected for

display and highlighted. The highlighted surface is used to determine profile shifts when
the elevation changes in data will not fit inside the profile window.

5. Toggle on the desired Profile Elevation Shift. This determines the horizontal location

where a profile shift can occur.

* & & o

Shift at Major Stations are at 500 foot intervals

Shift at Minor Stations are at 100 foot intervals

Shift Where Needed is at the closest even station

Do Not Shift allows the profile to be as large as necessary to contain the data. The

profile window may overlap the plan area with this option.

ﬁ Plan and Profile Generator

Borderand Ttle |  Symbols and Details
Main ] Plan Controls Profile Controls
Seed View Name: STA
Set Name: SH 26
Profile Preference: et —
Vertical Alignment:  Ncy agy -

Surface:

[ | Default

@ Shift at Major Stations
|:| 12345 existing ground

) Shift at Minor Stations

12245DES

~) Shift Where Needed
) Do Not Shift

Note: Highlighted surfaces
control elevation shifts.

Fﬂie Hevaﬁon §FH ]

Profile Height: 100.00
Profiles per Column: 4

Margins

Top: 12500 Bottom: 25,00
Left:  75.00 Right:  75.00

=5 Eol
Maichlines |  Shest Index
I Sheet Layout | View Layout
Horizontal Spacing
Left to Left @ Right to Left
Distance: 500.00
Verttical Spacing
") Bettom to Bottom @) Top to Bottom
Distance: 500.00
Example
/\/\1 b
/_\_/le b

Apply [ Preferences. .. ] [ Close

Sheet Layout Tab

This tab controls how the sheet files are made and how the borders are laid out in the files. The
only field on this tab that requires user input is the Host File field. To edit the Host File field:

1. <D> on the Profile Controls tab.

2. <D>the E] button for the Host File. The Save As dialog box is displayed.

3. Navigate to the C:\Projects\JPC#\Dicipline\Drawings\ directory
(C:\Projects\12345\Design\Drawings\ for this example).
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4. In the File name field, key in the desired Name (12345DES PnP.dgn for this example).
5. <D> Save. This dismisses the Save As dialog box and inserts the data into the Host File
field.
Bt pian and Profile Generator = @ [
| BoderandTtle |  SymbolsandDetas |  Matchlines |  Sheetindex ‘
| Man | Plan Controis Profie Cortros Shest Layout View Layout
Sheet Number: Name: Host File Content
Host File: | C:\Projects\12345\Design\Drawing E] @ Single Sheet Each
Seed Host File: C:\Workspace\Workspace-CDOT_ D _) All Sheets in One Edit Symbology...
Sheet Location —
© Layout along Alignment Layout in Grd
¥ Round To N '1 Save As
'_' Atemate Pla ! G ? ® '
Profile Sk 'g.COmO fer s
= T -
S &, Local Disk (C) e e
g | Projects B File Folder [
Recent Places | 12345 File Folder i
- b Design. File Folder —
— | Sromiigs Bentley MicroStati...
Desktop #4]12345DES_GenINote#=... 11/20/2007 9:46 AM  Bentley MicroStati...
mg Bounds m #]12345DES Plan=2.dgn  11/20/2007 9:46 AM  Bentley MicroStati...
o O #]12345DES_PnPOL.dgn  11/20/2007 9:46 AM  Bentley MicroStati...
Symbology: Chris Ferree  M]12345DES_PnP02.dgn  11/20/2007 9:46 AM  Bentley MicroStati...
] Unique Level - & 12345DES_PnP03.dgn 11/20/2007 9:46 AM  Bentley MicroStati...
k* #4]12345DES_PnP04.dgn 11/20/2007 9:46 AM  Bentley MicroStati...
Computer #4]12345DES_PnP05.dgn 11/20/2007 9:46 AM  Bentley MicroStati... =
& 4 r m ]
AL«
- File name: I 12345DES_PnP.dgn vI Save
Metwork Q
Save as type: McrnStaﬂiDe_slg'l Fies (".dgn) Cancel
[ o |
\

Border and Title Tab

This tab is used to specify the border cell for the plan sheets. To specify a border cell:

1. <D> the Border and Title tab.

2. Select the desired cell using the Name drop down menu.
SHEET_Design-Sheet (which is used in this example).

The default cell 1s
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H Plan and Profile Generator (ol @ ==
 Man | PlanControls |  ProfieControls |  Sheetlayott |  View Layout |
Border and Title | Symbols and Details | Match Lines | Sheet Index

Border Browse

@ Cell () Reference File Name:

Name:  fSHEET Design-¢ -

") Retain Cell Levels for Each Sheet

Same Level for Each Sheet
@ Unique Level for Each Sheet

Sheet Level: 4
Level Step: 1
Edit
Scale: 100.00
Symbology:
Obiject Name ~ )I.(t.)catmn in Paper Units:

:| Rotation l:l - 0.00

:I Date I:l Y 0.00

:I s I:l User Text:

:| User Text 2 E]

[ ] User Text 3 0.

[] User Text 4 17| station Format:

I:I User Texdt 5 l:l 54555 55

ol ] | » Use Sheet Level

[ Aoy || Preferences... | [ Close |

Symbols and Details tab

This tab is used to specify the North Arrow cell for the plan sheets. To specify a North Arrow
cell:

1. <D> the Symbols and Details tab.
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2. Select the desired cell using the Name drop down menu. The default cell is
SHEET_North-Arrow (which is used in this example).

E Plan and Profile Generator o & @
[ Main Plan Controls | Profile Controls | Shest Layout | View Layout
Border and Title ' Symbols and Details | Match Lines | Shest Index
North Amow
[¥] Attach

Cell Name:  ISHEET_North-Amow v

() Retain Cell Levels for Each Sheet

T

@ Use Sheet Level

() Same Level for Each Sheet

Scale: 100.00
Location in Paper Units
X 15.00
Y. 9.50

ProjectWise Title Block
["] Attach

Apply [ Preferences. .. ] [ Close

Executing the Command

There is minimal user input in executing the Plan and Profile Generator command but a lot
happens on the screen. The user input required and a description of the command’s processing
is given below.

User Input
1. <D> Apply. This can be done from any tab in the dialog box.

2. <D> the location in the MicroStation view window for the lower left corner of the profile
set.

Command Processes

Once the location for the profile set has been identified, The command works through the
following processes:

¢ A new profile set is created. This set contains one or more profiles for each sheet
(sheets with an elevation shift will contain more than on profile). This information is
on the Profile Controls tab.

¢ A copy of the Seed Host File is created. The name in the Host File field is used for this
file. This information is on the Sheet Layout tab.

¢ Plan view reference limits are established and a Clipping Boundary is created. This
information is on the Plan Controls tab.
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¢ The Model Files and sheet profile(s) are attached as reference files. This information is
on the Plan Controls tab (model files)and the View Layout tab (reference location
within the sheet border).

¢ The sheet border cell is placed in the generated drawing. This information is on the
Border and Title tab.

¢ The North arrow is placed in the generated drawing. This information is on the
Symbols and Details tab.

¢ Match Lines and Stations are placed in the generated drawing. This information is on
the Match Lines tab.

With the exception of the first step, these steps are repeated for each sheet created.

After the last sheet is created, the Sheet Index tab of the Plan and Profile dialog box is
populated with data on each sheet.

Viewing Sheets

The Sheet Index tab can be used to navigate between plan and profile sheets easily. To dusplay
a sheet in MicroStation:

1. <D> the Sheet Index tab.
2. Highlight the desired sheet from the Sheet Index list (sheet 3 in this example).

3. <D> the Show Sheet button. The highlighted sheet is opened in the MicroStation

session.

E Plan and Profile Generator o) B ==
Msin | PlanConiols | ProfleControls |  Shestlayout |  View Layout
Boderand Tle |  Symbolsand Detals |  Match Lines Sheet Index
VDF File Name: New... ] [ Open... ]

Show Shest Save

Clipping Boundary Mode: @) Calculate Use Bxdsting
Sheet Index:

|

Sheet  Sheet Name Host File Sheet Rotation

1 01 C:\Projects\12345\Design‘\Drawings 105"00'00" Create Plot Set..
) 0 C\Projectel - - ~0000"

3 03 C:\Projects’. 12345\ Design‘\Drawings 100700'00" |

4 124 C\Projects ' l2 esign \Lrawings Al

5 05 C:\Projects' 12345\ Design’\Drawings 1017°00°00"

Delete Sheet | [Regenerate Sheet | | Show Sheet |

Sheet Views:

Sheet View Type View Name Anchor X Anchor Y

3 Plan STA 224+00.00 1.75 8.50

3 Profile STA 224+00.00 175 175

Apply [ Preferences. .. ] [ Close
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VDF File

The View Definition File (*.vdf) save the dialog box settings made for the Plan and Profile
Generator. This file can be used to recreate a set of plan sheets as originally laid out, or as a
starting point for a new plan set.

Saving a VDF File
To save the *.vdf file:

1. <D> the Sheet Index tab.

2. <D> the Save button. This displays the Save VDF File dialog box

H Plan and Profile Generator [=nc=]
Msin | PlanContols | ProfleControls |  Shestlayout |  View layout |
Boderand Téle |  SymbolsandDefals |  Matchlines |  Sheetlindex

VDF File Name: New... ] [ Open... I
Show Shest Sove
Clipping Boundary Mode: @) Calculate Use Bxdsting

Sheet Index:

|

Sheet  Sheet Name Host File Sheet Rotation

1 0 C:\Projects' 12345\ Design’12345DE 105™00°00" Create Plot Set...

2 02 C:\Projects’ 12345\ Design’12345DE 105™00°00"

3 03 C:\Projects’ 12345\ Design123450E 100™00°00"

4 04 C:\Projects'\12345\Design’12345DE 51700'00" I}

5 05 C:\Projects' 12345\ Design’\12345DE 101700°00"

Delete Sheet | [Regenerate Sheet| | Show Sheet |

Sheet Views:
Sheet View Type View Name Anchor X Anchor Y
1 Plan STA 204+00.00 175 8.50
1 Profile STA 204+00.00 175 1.75

[ Apply | [ Preferences... | [ Close

3. Inthe Save VDF File, Navigate to the desired folder (C:\Projects\12345\Design\InRoads for
this example).

4. In the File Name field, key in the desired name.
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5. <D> Save. This creates the file and closes the Save VDF File dialog box.

M Save VDF File

Save in: I fi'!Rﬁad&

B Mame
o | sh86.vdf
Recent Places

Desktop

(-

|
Chris Ferree

A

Computer
L‘l
-

Network

File name:

Save as type:

[
.| (< 5 S
Date modified Type
4/13/20091:26 PM  VDF File
13
| sheva <] | s |
| VDF Files (vdf) - | Cancel
[ Hep

Loading a VDF File
To load a *.vdf file:

<D> the Sheet Index tab.

4. Highlight the desired file.

2. <D> the Open button. The Open VDF File dialog box is displayed.

3. Navigate to the folder containing the *.vdf file.
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5. <D> Open. This dismisses the Open VDF File dialog box and updates the the Plan and

Profile Generator dialog box.

Editing Sheets

The Plan and Profile Generator creates the sheet extents based on the length of the alignment
divided by the length of a sheet. This can result in important design features on the edge of a
sheet or split between sheets. The example below illustrates how to adjust the sheet extents.

!‘1 Plan and Profile Generator (=l Er)Fe=s
Main PlanControls |  ProfleControls |  Shestlayott |  Viewlayout |
Border and Title I Symbols and Details _| Match Lines Sheet Index
VDF File Name: New... 1  Open.. 1
Show Sheet l Save J
Clipping Boundary Mode: @) Caleulate  ©) Use Existing A —
[ savers.. |
Chast Inday —_—
B Open VDF File == Help
Look in: [ InRoads vl A5 i e eate Plot Se
It Name ’ Date modified Type
= BN 4/13/20091:30 PM__ VDF File & )
Recent Places ¥ -
Desktop
|:'| = Anchor Y
Chris i:ErreE s
1.75
A
Computer
. 4 n L3
A
- File name: *vdf - _Open
Network ’
Files of type: | VOF Files (".vdf) = | [ Cancel |
Help

In this example, the project starts at station 204+00 and ends at station 260+00. Running the
Plan and Profile Generator has yielded the following sheet extents:

12345DES PnP1.dgn — 204+00.00 to 210+00.00
12345DES_PnP2.dgn — 210+00.00 to 224+00.00
12345DES_PnP3.dgn — 224+00.00 to 238+00.00
12345DES_PnP4.dgn — 238+00.00 to 252+00.00
12345DES_PnP5.dgn — 252+00.00 to 260+00.00
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On sheet 12345DES PnP3.dgn, there is an intersection approximately 200’ (2” paper scale).

The illustration below shows this sheet.

14

By centering the intersection in the sheet, the intersection design will be displayed on a single
sheet and the total number of plan sheets can be reduced to 4. To accomplish this, follow the

steps below:

1. Open the profile drawing used for the first Plan and Profile Generator run

(12345 _DES _Prof.fgn in this example).

2. Using MicroStation, delete the existing profile set.

3. Using InRoads, display the Plan and Profile Generator dialog box.

Note: If InRoads has been closed since the first set of plan sheets were created, load the VDF

file as described above.

4. Select the Sheet Index tab.
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5. Note the Sheet Rotation of sheets 1 and 2. This is required in a later step.

!’1 Plan and Profile Generator E = @
Main | PlanControls | ProfleControls |  Sheetlayout |  Viewlayout |
Boderand Tle |  SymbolsandDetals |  Matchlines |  SheetIndex
VDF File Name: | C:\Projects\12345\Design\InRoads\shg6vel | [ New.. | [ Open.. |
g b
Clipping Boundary Mode: @) Calculate ) Use Bxdsting

Sheet Index:

.

Sheet  Sheet Name Host File Sheet Rotation
i o1 C:\Projects\12345\Design\ 123450 105700'00" Create Plot Set...
2 02 C:\Projects' 12345\ Design’12345DF 105™0000"
3 03 C:\Projects' 12345 \Design’12345D
4 04 C:\Projects’ 12345\ Design\123450E 5170000" I]
5 05 C:\Projects\12345\Design'\123450E 101700'00"
MNone

6. Select the Main tab.
7. Toggle on Use Plan Views.
8. Highlight the desired Plan Views from the list (3 in this example)

9. <D> the Edit button. The Edit Plan View dialog box is displayed.

B Plan and Profile Generator (ol @ ==
Boderand Tile |  SymbolsandDetals |  Matchlines |  Sheet Index
Main |  PlanContols |  ProfileControls |  Sheetlayout |  View Layout
Method Horizontal Alignment:
Srimcry Cr S—
(@ Plan and Profile

Geometry Projects in this VDF:
() Profile Only 12345DES_Geometry

Plan Views

@ Use Plan Views

1 Use Station Limits Note: Unless otherwise
- noted, all measurements
Profile Views for this command are in
Use Profile Views model units.
@ Use Station Limits Station Limis
- Default
Sheets 204+00.00 J 203+80.28
Generate Sheets
' 260+00.00 4| 2604316
VOF Information Only _
@ VDF Information and Host Files ~engi: [1400.00 J
Plan Views: Total: 5 Profile Views: Total: 5
In... Name Start Sicf =~ Name Stop -
E 21040000 —
3 STA 224+00.00 224+00.00 224+00.00
” T ” o i Pg.nnnn T
< | 1 | r | »

[ Aoy || Preferences... | [ Close |

10. In the Edit Plan View dialog box, key in 218+00. 00 for the Start station. This shifts the
intersection 600’ (6” in paper units) to the right, moving it to the center of the sheet.

11. Key in 232+00.00 for the Stop station. This makes the sheet 1400’ (14” in paper units)
long.
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12. <D> Apply. The Adjust Plan Views dialog box is displayed.

Bt Edit Plan View
View Name: STA 224+00.00 | Apply |
Start: 218+00.00 Stop: §232-00.00 | [ Gose |
Rotation: 1000000 Ovedap: 000 PPy
Width Left  .200.00 Width Right:  200.00 —

[ Force Rectangular Boundary Boundary Chords: 6
Model Files:
C\Projects\1 23d5\Desugn\Drahms‘-Rdefeﬂce_Fdes\1EMSDES_ModeI_dgu' Help
C\Projects\12345\ROW _Survey'\Drawings\Reference_Files\12345SURV_1

| m ] »
L |

[ Nested Attachments

13. In the Adjust Plan Views dialog box, toggle on Adjust all views to maintain view
lengths. This changes the stationing on the other sheets to match with the changes on

sheet 3.

14. <D> Ok.

H Adjust Plan Views @
View Adjustment
() Do not adjust any other views -

| Adjust only the neighboring view

@) Adjust all views to maintain view lengths

15. A message is displayed reading, “Update view name in corresponding sheets?”. <D>
Yes. This changes the view names to match the modified sheet extents.

Bentley InRoads XM Edition 22

Update view name in corresponding sheets?

Yes I 1 No

16. Back in the Edit Plan View dialog box, <D> Close to dismiss the dialog box.

17. On the Plan and Profile Generator Main tab, highlight 1 in the Plan Views list.

18. Press the Delete key.

19. <D> Yes in the Confirm Single View Delete dialog box.
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20. <D> OK in the This view exists on sheet 1 message window.

@ Use Plan Views
(7) Use Station Limits
Profile Views

B4 Plan and Profile Generator =N =R
Boderand Tdle |  SymbolsandDetals |  Maichlines |  Shestindex
Main | PlanControls | ProfleControls |  Sheetlayowt |  View Layout
Method Horizontal Alignment:
(@) Plan Only [sHes - #
@ Plan and Profile Geometry Projects in this VDF:
(©) Profile Only 12345DES_Geometry
Plan Views

Mote: Unless otherwise
noted, all measurements
for this command are in

model units.
@ Station Limits
Default
Sheets J 203+80.28
[V] Generate Sheets
i J 260+43.16
() VDF Information Only
@ VDF Information and Host Files J
Plan Views: Total: 5 Profile Views: Total: 5
Index Name Start £ # || Name Start Stop 2
STA 204+00.00 S D 204+00.00  210+00.00
STA204+0000  204+00.00 218+00.00
- = 52100000 222.00 N0
Confirm Single View Delete || | »

Are you sure you want to delete STA 204+00.00 Plan

view?

Bentley InRoads XM Edition (w5 |

I Yes I No

21. Highlight 1 in the Profile Views list.

22. Press the Delete key.

This view exists on sheet 1.

23. <D> Yes in the Confirm Single View Delete dialog box.
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24. <D> OK in the This view exists on sheet 1 message window.

@ Plan and Profile
") Profile Only

854 plan and Profile Generator ===
Boderand Ttle |  SymbolsandDetals |  Matchlines |  Shest Index
Man | PanControls | ProfleControls | Shestlayott | Viewlsyou |
Method Horizontal Alignment:
~) Plan Only SH 86 ':ﬂ

Geometry Projects in this VDF:

12345DES_Geometry

Plan Views
@ Use Plan Views

7 Use Station Limits
Profile Views

rofile Views

Sheets e
[V] Generate Sheets 04+00.00

) VDF Information Only
@ VDF Information and Host Files

E E

Mote: Unless otherwise
noted, all measuremerts
for this command are in
model units.

Default
J 203+80.28

J 260+43.16

Plan Views: Total: 5  Profile Views: Total: 5
Indesx MName Start qis | Name Start Stop |

e ) STA 204+00.00 204+00.00 20— I -

2 STA 218+00.00 218+00.00 23: | 0.00 X g+U0.

2 STA 2.00 AN 2220000 246 T | [eTa 21g.00 00 210-0n00  222.0n00 T
4 | m } | « | m b

Confirm Single View Delete

[ A

Bentley InRoads XM Edition  [523s)

view?

This view exists on sheet 1.

Are you sure you want to delete STA 204+00.00 Profile

1 Yes 1 [ No ]

During this process the data for the first sheet has changed. This change is the result of a
problem with the software. It is corrected by editing the Plan Views entry.

25. Highlight Index 1 in the Plan Views list.

26. <D> the Edit button.
217.
28. Key in 218+00.00 for the Stop station.

29.

In the Edit Plan View dialog box, key in 204+00.00 for the Start station.

Key in Z0500°00’in the Rotation field. This is the angle noted in step 5 above.
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30. <D> Apply. The Adjust Plan Views dialog box is displayed.

B Edit Plan View
View Name: STA 204+00.00 m
Start: 204+00.00 Stop: § 218+00.00 1 [ Cose |
Rotation: Ims*m-[}g" | Overlap: 0.00 [@
Width Left 200,00 Width Right:  200.00
[] Force Rectangular Bound Chords: 6 s
:Model Files: T o lj

C-\Projects\12345\Design\ Drawings\Reference _Fles\123450ES_Modeldgl | Help
C:\Projects\12345\ROW _Survey'\Drawings\Reference _Files\12345SURV_1

Nested Attachments

31. In the Adjust Plan Views dialog box, toggle on Do not adjust any other views. This
changes the first sheet only.

32. <D> Ok.

[t Adjust Plan Views =

Mo Kbt
@ Do not adjust any other views
Help

*) Adjust only the neighboring view

() Adjust all views to maintain view lengths

33. A message is displayed reading, “Update view name in corresponding sheets?”. <D>
No. This changes the view names to match the modified sheet extents.

Bentley InRoads XM Edition 22

Update view name in corresponding sheets?

[ Yes l I No

34. Back in the Edit Plan View dialog box, <D> Close to dismiss the dialog box.
35. <D> Apply. This can be done from any tab in the dialog box.
36. <D> Yes in the, “DO you want to regenerate Profile Views?” message.

37. <D> the location in the MicroStation view window for the lower left corner of the profile
set.
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The dgn files are recreated using the new data. The illustration below shows the placement

of the intersection.
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38. Save the VDF file as explained above.
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Moving Reference Files

Curves on the alignment can cause the plan reference files to display partially outside of the
sheet border. If the curve is not too severe, the reference files can be brought inside the border
by repositioning them.

| 5401
i sanan FT Frer e amies £ ey £ e e raa0 s i a0

Continuing the example above, sheet 12345DES PnP4.dgn has its plan reference files partially
outside of the sheet border. They need to be moved .6” (paper units) down to fit within the
border. To adjust the plan reference file location:

1. Display the Plan and Profile Generator dialog box.

Note: If InRoads has been closed since this set of plan sheets were created, load the VDF file
as described above.

2. Select the Sheet Index tab.

3. Highlight 4 in the Sheet Index list.
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4. <D> the Show Sheet button to display the sheet in the MicroStation view window.

B Plan and Profile Generator (ol @ ==
Msin | PlanContols | ProfleControls |  Shestlayout |  View layout |
Boderand Téle |  SymbolsandDefals |  Matchlines |  Sheetlindex

VDF File Name:  C:\Projects' 12245\ Design\InRoads'sh86 vdf
Show Shest

ope

2ave

Clipping Boundary Mode: @) Calculate Use Bxsting
Sheet Index:
Sheet  Sheet Name Host File Sheet Rotation
1 1 C:\Projects\12345\Design\\Enter prt 105°00'00" Create Flot Set...
2 2 C:\Projects\12345\Design\\Enter prc 105™00'00"
3 3 CoProjectsh 12345 Design\Enter ot 2|“WW
4 4 C:\Projects’ 12345\ Design’\\Enter prt 98°00°00" I Al J
None
Delete Sheet | [Regenerate Sheet | |  Show Sheet |
Sheet Views:
Sheet View Type View Name Anchor X Anchor Y
4 Plan STA 246+00.00 1.75 850
4 Profile STA 246+00.00 175 1.75
Edit
[ Apply ] l Preferences. .. ‘ [ Close J

5. Inthe Sheet Views area of the Sheet Index tab, highlight 4 Plan from the list.

6. <D> Edit. The Edit Sheet Views dialog box is displayed.

2 2 C:\Projects\12345\Design\\Enter prt 105™00'00"
3 3 C:\Projects\12345\Design\\Enter prc $170000"
4 C:\Projects\12345\Design\\Enter pre 98°0000" A )
None
| Delete Sheet | [Regenerate Sheet| | Show Sheet |
Sheet Views:
Sheet View Type View Name Anchor X Anchor Y
4 Plan STA 246+00.00 1.75 8.50
3 Frotle CTA 226+00.00 T.75 T75
[ Apply ] l Preferences. .. ‘ [ Close J

7. In the Edit Sheet Views dialog box, key in 7.901n the Anchor Y field.
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8. <D>OK.

-

Bt Edit Sheet View =
Sheet: B
View Type: Plan Cancel

View Name: STA 246+00.00
Anchor X: 1.75

Anchor Y: 7.90

9. <D>the Regenerate Sheet button to update the dgn file.

10. <D> Yes in the “This sheet border and its data will be deleted and re-created. Do you
wish to continue?” message box.

The sheet is redisplayed with the reference files in their new location. The illustration
below shows the finished sheet.

F

11. Save the VDF file as explained above.
12. <D> Close to dismiss the Plan and Profile Generator dialog box.

Chapter Summary:

e Resources required to run the Plan and Profile Generator include an empty DGN files for
the profiles and sheet borders, DGN files containing plan data, cell library containing cells
called by the command, and InRoads ALG and DTM files for the project.
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The Plan and Profile Generator preferences are used to make most of the required setting
changes.

The Main, Plan Controls, Profile Controls, Sheet Layout, Border and Title and Symbols
and Details tabs require user input.

Important design elements should be located in the middle of the plan sheet if possible.
Sheet station extents are edited to reposition these elements within the sheet border.

There are times when the plan reference file need to be moved inside the sheet border. This
is done on the Sheet Index tab in the Sheet Views area.
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Once the design is completed, pay quantities can be gathered and entered into summary sheets. There are many
methods of calculating quantities and many formulae used. Once the quantities have been computed, they are
entered into tab sheets and linked to MicroStation sheet border file for printing. This module describes the
process of entering calculated quantities into the tab sheet and attaching the sheet to the sheet border for

printing.

Files Used

Three files are used to create the final tab sheet for printing. These are:

Trnsport_Itemlist.csv —This file contains the list of pay item codes from the Colorado
Department of Transportation Master Item Code Book (Spec Year 05). This file is located
in the C:\Workspace\Workspace-CDOT_XM\Standards-Global folder and is automatically
updated by ServerCop.

JPCHSPEC_Tabulation of ???.xls — This is the file where the quantity data is entered. The first
part of the file name is the project code and the three to four letter abbreviation of the
specialty group. The last part of the name describes the type of data to be entered. For
example, the 88888DES Tabulation of Guardrail.xls contains quantities and pay items
related to guardrail. These files are located in the C:\Projects\JPC#\Group\Drawings\Tabs
folder.

JPCH#SPEC_TabMisc##.dgn — This file contains the sheet border for the printable tabulation
sheet. This file can be modified to contain project specific information (project code, RE
cell, etc.). It can also be copied if more tabulation sheets are required. This file is located in
the C:\Projects\JPC#\Group\Drawings\Tabs folder.

Entering Data into the Spreadsheet

The process of inputting data into the spreadsheet is similar for all of the tab sheets. The examples below use
the DES Tabulation of Surfacing.xls.

1.
2.

Open the DES_Tabulation of Surfacing.xls file.

<D> the Surfacing Sheet tab at the bottom of the Excel window. This is where all the
work in this file is performed.

H 4 » vl Surfacing Sheet § Surfacing Data Instructions < ¥J

Ready
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3.

L

w |ra

Verify that the text on line 1 to the right of the buttons is black. Red text indicates that the
pay item list file is not found in the specified location.

c5 e fe | Tabulation of Surfacing
A [ B ! C I i I F I G ] H [ I

Pay Item Filel C:\Workspace\Workspace-COOT_XM\Standards-Global\Tmsport_ltemlist.csv

Update / Browse for Pay Rem Fie[

Dsta Entry [ Pay ltem:

Divide Sheet [

Number of Lifts:

% Irreg to Apply:

| Tabulation of Surfacing J

If the text is red, the location of the pay item list file must be specified. To specify the location:

4,

<D> the Update / Browse for Pay Item File button. This displays the Update / Browse
for Pay Item File dialog box.

In the Update / Browse for Pay Item File dialog box, <D> the Browse for Pay Item File
button. This displays the Open dialog box.

c5 - I | Tabulation of ¢

A B C D

Pay It File: -
Update.n’BruwsefurPaynemFileI ay tem File: C:\Wort

Data Entry | Update / Browse for Pay Item File (=3

Divide Sheet | ‘ Download New Pay Item File |

I Browse for Pay Item File I

Return to Excel ‘
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6. In the Open dialog box, navigate to the location of the pay item list file, highlight it and

<D> Open.
(] Open
@Qv| , < Standards-Global »

Recent Places

>
MName

‘ Organize v 222 Views ~ B tew Folder

- Date modified Type Size
EF Documents i CEG Files
B Deskt InReoads
AR MicroStation

;L™ 8 I :
18 Computer I‘il;]TmspurtvItemhst.csv I

v | 43 || search P

E Pictures

EI—J“ Music

% Recently Changed
IR searches
Public

Folders ~

File name:

v [CsVFies Cesy) -

7. 1Inthe Update / Browse for Pay Item File dialog box, <D> the Return to Excel button to
dismiss the Update / Browse for Pay Item File dialog box.

Update / Browse for Pay Item File

Download New Pay Item File |

| Browse for Pay Item File

|

Return to Excel

The next step is to add pay items to the spreadsheet. Adding pay items automatically updates
the Surfacing Sheet with the proper number of columns in the correct order. The pay items do
not have to be selected in order, they will be sorted by the program each time a new pay item is

added. To add pay items:

8. <D> the Data Entry button. This displays the Surfacing Data Entry dialog box.

£

[ D34 -

A B

1

Update / Browse for Pay tem Fiie‘

c

Pay Item File: C:\Woi

Data Entry P

Divide Sheet

|

Number

% lrregt
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9. Select the desired pay items from the list. Multiple pay items can be highlighted by
holding the Ctrl key then selecting the pay items. (Note: holding the Ctrl key and dragging
through several items will deselect previously selected items.)

10. <D> the Add Items button to update the spreadsheet with the selected pay items.

11. <D> Close to dismiss the Surfacing Data Entry dialog box.

Surfacing Data Entry
Automatic Pay Item Entry
X atching, 3 -
40300800 Emergency Pothole Repair TON
403-01000 Hot Mix Asphalt (Asphalt) (3 Year Warranty) TON
403-01001 Hot Mix Asphalt 3 Year Warranty LS
403-01010 Hot Mix Asphalt (Asphalt) (5 Year Warranty) TON
403-01011 Hot Mix Asphalt 5 Year Warranty LS
403-01014 Hot Mix Asphalt 10 Year Warranty 5Y
40301020 Warranted Hot Mix Asphalt System (10 Year) sY
403-01050 Warranted Hot Mix Asphalt System (5 Year) TON
403-02000 Hot Mix Asphalt (Special) TON
403-05000 Hot Mix Asphalt (Reflective Crack Interlayer) TON
403-09210 _ Stone Matrix Asphalt TON
| 50309211 Stone Matrix Asphalt S
40309221 Stone Matrix Asphalt (Fibers)(Asphalt) TON
403-09226  Stone Matrix Asphalt (Asphalt)(Polymer Modified) TON
403-09500  Furnish Hot Mix Asphalt TON
403-09551 Place Hot Mix Asphalt HOUR —
403-09600 Hot Mix Asphalt (Bond Breaker) SY
403-32601 Hot Mix Asphalt (Grading SG) (50) TON
403-32621  Hot Mix Asphalt (Grading SG) (50) (PG 58-28) TON
403-32631 Hot Mix Asphalt (Grading SG) (S0) (PG 58-34) TON
403-32641 Hot Mix Asphalt (Grading SG) (50) (PG 64-22) TON
403-32651 Hot Mix Asphalt (Grading SG) (50) (PG 64-28) TON
403-32671 Hot Mix Asphalt (Grading SG) (50) (PG 76-28) TON
403-32701 Hot Mix Asphalt (Grading SG) (75) TON
403-32721 Hot Mix Asphalt (Grading SG) (75) (PG 58-28) TON
403-32731  Hot Mix Asphalt (Grading SG) (75) (PG 58-34) TON
403-32741 Hot Mix Asphalt (Grading SG) (75) (PG 64-22) TON
403-32751 Hot Mix Asphalt (Grading SG) {75) (PG 64-28) TON
403-32771 Hot Mix Asphalt (Grading SG) (75) (PG 76-28) TON
2 i IoN -
I Delete a Pay [tem |
Add Items already placed in sheet Close

12. Additional items can be added as explained in steps 8 through 11. The columns are
resorted, keeping the column contents with the proper pay item.

Pay items, like hot mix asphalt, activate an additional field above the table to specify the
number of lifts used for construction. The default value for this field is 1. To specify a
different number of lifts:

13. <D> in the Number of Lifts cell below the desired pay item.
14. Use the drop down menu to select the desired number (from 1 to 5).

Pay tem: 403 32621 A0 3372

Number of Lifis

% Irreg to App

The table is updated, adding the specified number of columns under the pay item heading. The
lift columns are numbered from bottom to top, with the first lift named Bottom and the last lift
named Top. The middle lifts are named Lift 2 through Lift 4.
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Tabulation of Surfacing

HOt Mix SSpnal [Crading sG] (30 (PG 5e-28)
Station

(Lol

From I Tn Eotom I 1A | |2 | 1iftd | Tap

Each Asphalt pay item also has an irregularity factor that is applied to the total quantity for the
Bottom lift. The default value is 5%. To change the irregularity factor:

15. <D> in the % Irreg to Apply cell below the desired pay item.

16. Key in the desired percentage.

Number of Lifts:

Note: If the value is deleted from the function line before entering the new value, enter
either; the whole number percentage value with the “%” sign, or the decimal
equivalent without the “%” sign. Entering the whole number value without the
“%” sign will result in a value 100 times larger than the desired value.

Next, quantity data is added to the sheet. The spreadsheet does not do any calculations.
Quantity calculations must be done prior to entering the data into the spreadsheet. To add
quantity data to the spreadsheet:

17. <D> in the first available From cell ( on row 10 if this is a new sheet).
18. Key in the desired starting (From) Station number for the quantity and press the Tab key.

Note: The “+” sign is automatically inserted into the station number if it is not keyed
in. Also, stations are rounded to the nearest whole station.

19. Key in the desired ending (7o) Station number for the quantity and press the Tab key.
Continue pressing the Tab key until the cursor is in the desired pay item column.

20. Key in the quantity. Tab to additional columns that have quantities for the station extents
entered and key in their values.

21. Repeat steps 18 through 20 for each set of station extents.

The quantities are automatically totaled and the irregularity factors are applied as each entry is
made.

If there are a large number of station extents to enter, additional lines to the table may be
required. To add additional lines:

22. <R> on a row number that is within the table (below the headings) that is blank and select
Insert from the menu. This adds a row above the selected row number.
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To add multiple rows:
23. Highlight the number of blank rows to be added.

24. <R> and select Insert from the menu. The additional rows are added above the highlighted

Trows.
19 I |
o Aial  ~/10 ~ A AT $ - % » F
. B IE=i-O-A -39
| |
2
b Cut
= =32 Copy

2 I Insert I

27 =
Clear Contents

®r' Format Cells...

Row Height...
30 Hide
31 Unhide

Preparing the Spreadsheet for Linking

Once the data is entered into the Surfacing Sheet, it can be prepared for linking to the MicroStation sheet
border file. If the table is small enough to fit within the sheet border, then no further processing is required.
However, if the table is too long and/or too wide, additional actions are required to make tables that fit the sheet
borders.

Dividing Long Sheets

Sheets with too many rows are divided to create sub tables of data and an additional sheet totals
table. To create the sub tables:

1. <D> the Divide Sheet button. This displays the Sheet Rows dialog box.
2. Key in the desired number of rows of data to be included on each sheet.

3. <D> the OK button.

A B c D E G

Undate [ Browse for Pay e Fie Pay Item File: C:\Workspace\Workspace-COOT_XM\Standard:

Sheet Rows (=3]
Data Entry ‘
Enter number of Rows on Each Sheet
I Divide Sheet | Cancel
|' | E] | I
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The number of data lines in the master sheet is divided by the number of lines specified for
each sub sheet and new worksheet are created and populated with data from the Surfacing
Sheet table. These are named Sub Sheet 1, Sub Sheet 2, etc. and it is the tables on the sub sheets
that are linked to the MicroStation sheet border files. Additionally, the Sub Sheet Totals
worksheet is created which contains a table with the sub sheets’ total lines and a grand total.

Note: If the table needs to be re-divided, delete the Sub Sheet and Sub Sheet Totals
worksheets prior to executing the command. Failure to do so could result in erroneous Sub
Sheets and Sub Sheet Totals.

Dividing Wide Sheets

There is no command to automatically divide sheets by the number of columns. Ideally, the
number of columns that can fit in a border should be determined before data entry. That
number is then divided into the total number of pay items to determine how many xIs files will
be needed. The desired xIs file should then be copied the required number of times.

However, if the table id deemed to be too wide after data is entered, use the following
procedure:

1. Determine the number of columns that will fit on the sheet.
2. Save the original file.

3. Select File > Save As from the menu bar. Name the new file the same as the original,
changing the end number to make it unique.

4. Reopen the original file.
5. On the Surfacing Sheet worksheet, <D> the Data Entry button.

6. In the Data Entry dialog box, <D> the Delete a Pay Item already placed in sheet
button. This displays the Delete Item dialog box.

7. From the Delete Item dialog box, highlight the first pay item to be removed from the first
sheet.

8. <D> the Delete Item button. This removes the pay item column and any data in that
column from the Surfacing Sheet worksheet.

9. Repeat steps 7 and 8 until only the pay items for the first sheet are left.

10. Save and close the original file.

11. Open the copied file.

12. Repeat steps 5 through 9, deleting the pay items that appear on the original sheet.
13. Repeat steps 1 through 12 if a third or subsequent sheets are required.

If sheets need to be divided by both length and width, divide them by width first. This is
because the Sub Sheets are not automatically updated by the addition or deletion of pay items.

Colorado Department of Transportation Page 353



Chapter 16 - Tab Sheets A Practical Guide for Using InRoads XM

Preparing the Excel Document

Once the data is entered and the sheets divided, the tables can be linked to the MicroStation
sheet borders.

1. Once the data is entered into the tab sheet, Highlight the information you would like to
link to the MicroStation file and copy to the clipboard by right clicking within the high-
lighted area and selecting Copy.
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Linking Excel Documents

1. Open the MicroStation tabulation file. These files are located in the ...\Drawings folder of
each specialty group within the project directory.

2. From the MicroStation file menu, select Edit > Paste Special. In the Paste Special
Dialog Box, <D> Linked Microsoft Office Excel 2003 Worksheet and <D> Paste.

lﬂ C:\Projects\12345\Design\Drawir
: FEile | Edit | Element Settings Tools Ut

X Ctrl+Z M Paste Spec
" Ctrl+R Data Tyee:

Picturs of Micr

Set Mark Evbedded Mic

. Lirwed Micress

Crl+X Text To Deeicr

el Rch Textto D

3. This brings up the Paste OLE Object dialog box. Select Link in the Paste as: option, By Size
as the Method: and enter a Scale of 8.5.

M Paste OLE Object BEx]

Object: Microsoft Office Excel 2003 Work
Paste as: | Link b
Method: | By Size e

Rotate With View

Size: (188.335x 116.457) ™

4. The Arial font is the default font used in the standard CDOT Excel tab sheet documents.
The Arial 10 pt font in Excel is equivalent to CDOT Standard Text (.07”), and the Arial 12
pt font is equivalent to CDOT Title Text (.10”) for a 1”’=1" drawing when the Excel file is
placed at a Scale of 8.5 as noted above.

Note: To insert a standard spreadsheet into a border that in not at a 1’=1" scale, multiply the
scale of the Border by 8.5 to calculate the scale for the Excel link.
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5. The limits of the selected Excel data to be placed in the MicroStation sheet will display in
the MicroStation Window. Select the origin point for the Excel File and <D> to place the
file. The location of the link can easily be adjusted after it is placed.

[ #a construcied |

Note: The link will display with hatching which indicates that the Excel file containing the
linked data is currently open. If you close out of your Excel file, the hatching will go
away.

~

st Asvaiom S Comibnated

T aTION

S AR UEEAGR BO I TG ¢ 5 (2]
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Note: Do not resize the linked window with the handles, as the text size will also resize and
will not plot as desired.

[Eview Tor

A
o B3

&!kaln C:\Prowsctsh1 Z4SAT raffic_ITSAD: T a1 ZI4STRAF_T aba sl T sbodstion of Pavemen! Madkings#12L. FI-IIE

|

Ak=CaE S E N
6. Hover over the linked image to display the location of the Excel file.

7. Double click the link to open the Microsoft Excel document. Edit the Excel file, close the
file, and the updates will be displayed in the MicroStation file.
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Updating Document Link Source and Properties

1. If an Excel document has been moved or renamed, you will need to update the existing
link. This is also the case for MicroStation files with links that were created with the Create
Project Directory program. These files are linked to the Excel files in the standard template
directory and need to be updated to link to the Excel files in the Project Directory Structure.

2. From the MicroStation menu, select Edit > Links...

[M C:\Projects\12345\Design\Drawings\12:
: File .gdit Element Settings Tools Utilities W

x7 Undo Paste OLE Object  Ctrl+Z
Undo Other »
4 Redo Drag Selection Crl+R
Set Mark
h Ctrl+x
\ Ctrl+C
B paste Crl+v
Paste Spedial...
Ctrl+G
Ctrl+U
Cirl+L
Ctrl+M
.,_'_'. Find/Replace Text
Select Al Ctrl+A
Select None
Select By Attributes
Insert Object...
Update Links QJ
Links...

3. This will bring up the Links dialog box. Select an available document link and <D>

Change Source.

Links
Links: Type Update Close
..gxs!Surfacing Sheet!RSCIRITC20 Worksheet Unavail

Update Now
Change Source
Break Link
Source: ..ES_Tabulation of Sufacing xds!Surfacing Sheet!RSC3:R37C20
Type: Microsoft Office Excel 97-2003 Workshest
Update: (®) Automatic ) Manual

4. This brings up the Change Source dialog box. Navigate to and select the correct Excel file

and <D> Open.
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X

Change Source @

Lookin: | £ Tab Shests ¥ ©#* @&

}:]Tabsheet Versions
72 |5 UDOT Standards
; 158 7ec #8R0G. s

My Recent | &]IPC#DES_Tabluation of Fencing.xls
Documents _ﬂMﬁS_Tabluaﬁon of Removals.xls

: :@PC:DES_TabuIauon of Accesses.xls
@' {5 3pc#DES _Tabulation of Delineators. xis
Q@Mﬁsjabulatiun of Guardrail. xls

Desktop I@JPC:DES_TebuIahon of Surfacing.xls
|51 3PC#HYDR _Tabulation of Drainage. xls
* -:@jJPC::TRAF_TabLiaﬁon of Traffic Markings. xds
G ] aTRAF_Tabulation of Traffic Signs.xs
’J |31/ Surfacing Samples w lift quantities.pdf
Mleownerls @Tab Sheet Development Status.xdsx
:EQ Trnsport_Itemlist.csv

- File name: |JPC#DES_TMM of Surfacing xis] ﬂ
My Computer | e oftype: | Al Fies () vl

ftem Name: | Surfacing Sheet!RSC3:R37C20

5. Once a new source is chosen the Links dialog box will return. Continue to select additional
documents to update the link or <D> Close to exit the Update Links Dialog box.

Fm - 3
Links
Links: Type Update Close

|r =
|

|l-\Surfacing Sheet RECI:RI7C20 Unavail " |

g
g
2

Open Source

Change Source...

!I

%

Source: \\ALCO-MAIN'.. \Surfacing Sheet!'R5C3:R37C20
Type:
Update: (®) Automatic O Manual

Note: Select either to have the link update manually or automatically by selecting the method
you prefer. If a Manual update is chosen, <D> Update Now button to update the file

manually.
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It is not unusual for a project to require more detail than a surface generated by Roadway Designer can provide.
Nor is it unusual to need a surface that cannot be easily created using templates. A few of the many examples
that may require an additional level of detail include:

Intersections
Interchanges
Divided highways
Bridge abutments
Borrow pits
Pedestrian refuges
Ponds

Parking areas

Rather than try to build a final surface by using typical sections alone, then merging or running many corridors
at once to build a parking lot, for example, you can build breakline features for your surface using multiple
methods. With this approach, you can use a variety of tools to contribute to the model. Instead of trying to force
one workflow (e.g. Typical Sections and Modeling) to create everything, use individual commands designed
specifically to create or modify features, combining their resulting breaklines for your overall model.

Section Objectives:

To learn techniques for refining a design DTM, such as a composite model made up of
more than one design surface.

To accomplish project-specific design scenarios by manipulating individual features.

To learn how to manipulate features for grading in areas that don’t lend themselves to the
Roadway Modeling process, such as slopes around bridges, borrow pits or ponds.

To learn where the Surface Creation and Editing tools fit into the overall CDOT Design
process and how they can be used to your advantage.
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Locks
Lacks =]
Wnnamecb vI %I @ i

Before working with features, there are lock settings that should be understood: Feature Filter,
Feature Highlight, Pen/Pencil, Delete Ink, Locate Features / Locate Graphics and Point
Snap/Element Snap/No Snap. Suggestions on when to use each are listed below. For
additional details on the locks, see the InRoads Online Help.

Feature Filter

All Design Features -

Feature filters can be created to segregate the features listed in InRoads dialog boxes. For
example, you can create a filter based on any number of criteria, such as whether or not a
feature is triangulated. When you toggle on the lock, only features that meet the active filter
criteria are shown in dialogs, and therefore available for editing. This can be handy, for
example, when you are working with a surface containing hundreds or thousands of features,
but you only want to see/edit edges of oil. Set up a filter to look for only features with ‘oil’ in
the name, then toggle the lock on.

Filters are stored in your XIN file and standard filters already exist for your use.

Feature Highlight

=
)

When the Feature Highlight lock is toggled on, any command that includes a feature list field
will highlight the feature in plan view when it is selected in the list, whether it is displayed or
not. This is a good check to visually verify the feature you want to display and / or edit.

Important!  Turning on the Feature Highlight lock slows the opening of dialog boxes that
include feature lists.

Pen / Pencil

When the features you are editing are displayed with Pen/Pencil set to Pencil, the modified
features are kept ‘up-to-date’ in the graphics file. If set to Pen, original graphics are left in
place and modified features are added, resulting in multiple graphical copies of features,
although the DTM only contains the most recent update.

Delete Ink

When Delete Ink is toggled on, the Pen setting acts very much like Pencil, as all previous
versions (Pencil or Pen) of a feature are deleted when the feature is modified.
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Locate Graphics / Locate Features

[]

Several of the commands described in this chapter are dual purpose. They can create features or
they can create graphics. Likewise, they can use graphics or features as input. On most
commands, you will note this difference when you Apply the command and it prompts for
either features or elements, based on this lock’s setting. For others, the current Locate mode is
shown at the top of the dialog box, some also have a Generate Graphics Only toggle.

Point Snap

When using Partial Delete or Break Feature, the Point Snap limits the selected points to
existing points on the feature. In other words, no new points are added at the beginning and end
of the break. Element Snap has no effect on surface editing tools. For information on how the
snaps affect geometry, see the InRoads Online Help.

Feature Properties

B4 Feature Properties (=8l |
Surtace 12345 existing ground v Stle Appl
sature:
B_RAIL_Ty-10M o] [ ke |
Mare Sile - ﬂ B_RAIL_Tw10R
. B_RAIL_Ty-3 Filter.
T_Edge of Diiveway (Gravall6a3 T_Edge of Diiveway ERAL TeT
T_Edage of Driveway [Gravel)590 T_Edge of Driveway B_RAIL_Ty-7 SECT-A List Points...
T_Edgs of Diiveway [Gravel)B27 T_Edge of Drivaway Breakling
T_Edge of Diiveway [Gravel|228 T_Exdge of Diiveway Frimary: [ Hew Stye.. |
T_Edge of Gravel Fload T_Edge of Gravel Fic T_Edge of D1 Farking Lot o e
T_Edge of Gravel Road209 T_Edge of Gravel Ric 5 "
T_Edge of Landscaped &rea T_Edge of Landscap EBEEED
T_Edge of Landscaped AreaB71 T_Edge of Landscap
T_Edage of Oil Parking Lat T_Edae of Oil Parkim
T_Edge of Dil Parking LotB76 T_Edge of Oil Parkiry

T_Edge of 0il Parking Lota77
T_Edge of 0l Parking Lotaa3
T_Edge of Qill1E
T_Edge of D19
T_Edge of 0il123
T_Edge of OiN3
T_Edge of 015
«

I

T_Edge of Dil Parkiny
T_Edge of Oil Parking
T_Edge of Oil
T_Edae of Ol
T_Edge of Oil
T_Edae of Ol
T_Edge of Oil

M T_Edge of Oil Parking Lot

Description Edge of 0il Parking Lot

Parent:

Refresh/Display in 3-0/Plan Yiew

Fay ltems

Name Description From Style
Triangulation
Feature Type: Breskline e
Paint Density Intsrval o g ﬂ

Exclude from Triangulation

£

The Feature Properties command (Surface > Feature > Feature Properties) provides a
list of all of the features contained in the surface and the style assigned to each feature. Use this
dialog box for a variety of functions including:

e Changing feature properties like Name, Description, Point Type, Point Density Interval,

etc.

e Making a non-triangulating feature part of the triangulated network, or vice-versa.

e Assigning the feature a parent name or secondary style for filtering purposes.

In addition, you can select List Points to generate a report on basic feature information along
with the feature’s length and coordinate information for each vertex on the feature. This is
helpful when checking a feature’s elevation.

Note: Ifthe feature’s Style doesn’t exist in the current XIN, it will display red in the list.
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Creating Features

There are many options within InRoads that assist in CDOT’s design process besides typical sections and
roadway modeling. Using these tools, you can build surfaces from scratch or add to previously created surfaces
(design or existing).

Section Objectives:

e To be able to create new features from scratch.

e To develop an understanding of when each of the feature creation commands should be
used.

e To learn techniques that will help refine existing surface models by adding features.
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Import Surface from Graphics

MicroStation graphics can be imported into a surface to form features. If you are comfortable
drawing with MicroStation, you might find it useful to first draw what you want in the design
file, then import the graphics as features as opposed to creating the features from scratch. This
is especially useful in situations where the graphics are relatively simple, or when you want the
new feature to take on the elevations of a known surface so you do not have to worry about
setting the z-coordinate manually. You can also use this command to create a “flat” feature,
then use Generate Longitudinal Feature (GLF) to add elevations. See the Generate
Longitudinal Feature section in this chapter for details.

1. Draw the graphics with MicroStation.

2. Select File > Import > Surface > From Graphics.

Hl’mpor{ Surface =] & ==
From Graphics | DEM | Fram Geometry

Surface: 12345 Design Pond -

ALG_COGO_Paints
Besultz...

Elewvations: Uze Element Elevations —— ]
Preferences...

Intercept Surface: 12345 SHEE

Dirape Yertices Only I&I
Thin Surface
Tolerance: 500

Features
Usze Tagged Graphics Information

Seed Mame: Pond Bottam - ﬂ
Feature Style: H_Detention_Pond-Botta v

M aximum Segment Length: | 0.00
Paint Dengity Interval: 0.00

Duplicate Mames:
Append Replace @ Rename

Exclude from Triangulation

Cloze

3. Specify the Surface where the feature is being imported.

Note: Ifthe surface has not been created, you may type the name in and it will be created
when you Apply.

4. Specify the Load From option.

Note: To use a selection set, choose the Single option. When you Apply, you’ll be asked
if you want to use the active selection set.

See the InRoads Online Help for information on the other options in this dialog.

5. <D> Apply and follow the prompts to load your feature(s) into the surface.
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Accessing Design Surface commands

While there are many commands in InRoads that create features, several of them are grouped
under Design Surface. You can access them from the Surface > Design Surface pull-
down menu, or from the Design Surface toolbar. Most are described in the following section.

Design Surface

2
SEANE | TH S Zh S

IMenu Bar =
File
[

Suface Geometry Drainage Evaluation Modeler Drafting Tools Help

Wiew Surface 3
ﬁ Update 3-D/Flan Surface Display...
Fit Surface

& Iriangulate Surface...

Design Surface L\\, ‘,I’° Flace Feature. ..

Dresign Pad | 17 Generate Transverse Feature...
Edit Surface v 1 Generate Longitudinal Feature. .
Feature 4 "\\3 Set Slope Along Feature. ..

=
B Surface Properties... s (e SiEee.,

?:' Fillet Features...

i Gererate Sloped Surface...
4 Apply Template...

~Z Set Elevation...

f@ Project Line to Surface...
é Generate |zopach Surface. ..

@ Active Surface...
:‘: LCopy Surface...
2 Delete Surface...
!2; Bename Surface...

LUtilities

A¥ Resurface...
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Generate Longitudinal Feature

Generate Longitudinal Feature (GLF) is used to create and/or modify 3D MicroStation
elements or features in a DTM. It is an extremely powerful tool that allows much easier
manipulation in 3D than MicroStation alone.

When using this command to create a new feature, one of the easiest methods is to draw the
feature in plan view with MicroStation without regard to the elevation, then use GLF to copy
the element, creating a feature while adding elevations at the same time.

In this example, a drain line is added to the bottom of a pond. The design calls for the drain to
start at a fixed elevation and proceed at a longitudinal grade along the prescribed route.

EL:5142

-1%

1. Use MicroStation to draw the drain line in the plan view.

2. Select Surface > Generate Longitudinal Feature.

HGenerateLongitudinalFeature =] & ==

Main | Cartrols

Surface: 12345 Design pond -
Exterior &rc: B ooon
Mew Style...
Reference Feature
V| Interval: 10.00 ﬂ ks

Stroke Tolerance: | 0,01

Longitudinal Feature

Mode: @ MNew Moty
Hame: Pond drain v ﬂ
Feature Style: | Breakline h |
Paint Type: | Breakline h |
Faint Density Interval: — 0.on ﬂ
Duplicate Mames:

Append Feplace @ Fename

Exclude from Triangulation

Femove Loops Generate Graphics Only

Triangulate Surface

Apply | | Freferences... | | Cloze
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The Main tab

1. Specify the Surface where a feature is being added or modified.

Note: The Exterior Arc is used when the new feature is horizontally offset from the original.

In this case, it is set to 57 When the copy is offset to the outside of a corner, the
resulting feature will fan out from the corner in 5 increments, giving the effect of a
fillet. The smaller the setting, the smoother the fillet.

Reference Feature

This category is for specifying how many vertices will be created in the resulting feature.
Either Interval, Stroke Tolerance or both must be toggled on.

Interval is a master-unit setting that determines how often along the reference feature or
element a new vertex is created.

1.

In this case, the Interval is toggled on and set to Z0. In general, this setting should
reflect a similar interval to the surrounding features. Here, the pond bottom has a
similar interval.

Toggle on Stroke Tolerance. This option has two functions:

o First, if the reference element contains a curve or arc, this setting is used to stroke
the curve or arc into a series of vertices. See the InRoads Online Help for more
information.

o Second, it ensures the creation of a vertex at each occurrence of a vertex in the
reference.

Longitudinal Feature

1.

Set the Mode to New.

Longitudinal Feature options are available or not depending upon two things:

o If Generate Graphics Only is toggled on or off — if on, several of the feature
settings do not apply, since only graphics result from the command. In this case, it
is toggled off.

o Ifthe Mode is New or Modify — if Modify, several of the feature settings do not
apply, as they are already established for the feature or element being modified.

Key in a Name for the new feature.
Assign the new feature a Feature Style.

Hint: If there is already a feature using the desired style, save time by selecting it as the
Name to populate the Feature Style field, then type over the name with your new one.

Select a Point Type from the drop-down.

For Point Density key in O.
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Note:

Note:

o

O

Point Density is a densification factor applied to the feature when it is triangulated.
Fixed vertices are not added to the feature using this option — but triangulation
vertices are. This setting can be added or changed after the fact in Feature
Properties.

The Duplicate Names area is only applicable if you have chosen a name that
already exists in the surface. The options are:

Append: The feature added is appended to the end of the named feature. As points
are added, there is rubberbanding in the graphics file to show which end of the
feature is being appended. If it is not the desired end, use Surface > Edit
Surface > Reverse Feature Direction to first change the orientation of the
original feature

Replace: The old feature is removed and the new one added in its place

Rename: A numeric suffix is added onto the name and used for the new feature

6. Toggle off Exclude from Triangulation.

Note: Toggle this option on if the feature is a utility, right-of-way, or some other

breakline that you want to show on profiles and cross sections but do not want
to affect the triangulation.

7. Toggle off Remove Loops.

Note: If Remove Loops is on, this option will remove the loops when you are

copying a feature or element with horizontal offsets that would result in loops
in interior corners.

8. Toggle off Triangulate Surface.

Note: Toggle on Triangulate Surface if it’s desired to see results of re-triangulation

after each feature is added or modified.
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The Controls Tab

On this tab, the horizontal and vertical location of the new or modified feature is set. For details
on each of the options, see the InRoads Online Help.

HGenerateLongitudinalFeature EI El @
Main | Controls
Horizontal
Method: Offset from Primary Feature |
Start Offset: 0.00 ﬂ
Stop Offset: 0.00 ﬂ
Wertical
Method: Elevation/Longitudinal Slope |
Start Elevation: 5142.00 ﬂ
Longitudinal Slope: -1.00%
| Apply | | Freferences... | | Cloze |

1. For the Horizontal Start and Stop Offsets key in O, since the drain line has been drawn in
the correct horizontal location.

2. Set the Vertical Method to Elevation/Longitudinal Slope. Here, the beginning of the drain
line starts at 5142 and will slope at -1%.

3. <D> Apply.

Note: You are prompted to identify Primary and Reference elements or features based on
the Locate Graphics / Locate Features lock settings. This lock may be toggled in
the middle of the command, so you can identify a Primary Feature, then toggle to
Locate Graphics and identify a Reference Element.

Remember, the Primary element or feature is what you are copying or modifying and the
Reference is for:

¢ Applying the interval
¢ Specifying what the result is perpendicular to, and
¢ Stroking

For a situation such as the drain line created here, the original element is both the Primary
and Reference.

4. <D> on the drain line for the Primary element and <D> to accept.

5. <D> on the drain line for the Reference element and <D> to accept.
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Note: Once the Primary and Reference are identified and accepted, the Identify
Location prompt is shown. When the copy or modification is horizontally offset, it
is necessary to <D> on the side of the desired result. When it’s not horizontally

offset, you can accept anywhere.
6. Since there is no horizontal in this case, <D> anywhere in the view to finalize the result.

7. View the triangles (Surface > View Surface > Triangles) and contours (Surface >
View Surface > Contours) to see the results.

Here, you’ll notice that there are triangles cutting across the corners, causing some erroneous
contours. See the process for Place Features in this chapter for a suggestion on how to combat
this situation and further enhance the surface.
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Place Feature

The Place Feature command is used to create individual 3D features in a DTM. This is
useful in various situations, such as adding a utility to a DTM, controlling triangulation in a
specific area, or just adding a breakline for a portion of the design.

’E‘ Place Feature E@‘
Surface: 12345 Design pond - :
rz:::::[e Fond break. - ﬂ
Description: snerate Sloped Suface command
Feature Style: [Breakline v]
Praint Type: [ Breakline - ]

Duplicate Mames:
Append Replace @ Rename

[ Exelude from Triangulation

[ Triangulate Surface

Dynamics Settings and Intervals
[ Morthing/E asting: 0.00

[T Elevation: 0.00

[] Distance: 0.00

[] Direction: o oooa
[ Slope: 0.00%

In this example, a breakline is added to enhance the triangulation of a sloped bottom pond.
Notice how the contours do not follow the shape of the pond bottom in the corners.
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Displaying the triangles shows why; in the corners the triangles have all three points touching
the edge of the pond bottom, with nothing projecting to the drain line in the middle of the pond.
Breaklines can help resolve this issue, resulting in a better surface model.

1. Select Surface > Design Surface > Place Feature.

’ﬁ Place Feature E@@‘
Surface: 12345 Design pond -
rz:::::[e Pond break. hd ﬂ
D escription: =nerate Sloped Suface command
Feature Style: [Breakline v]
Point Type'  [Breakiine -

Duplicate Mames:
Append Feplace (@ Rename

[ Exelude from Triangulation

[ Triangulate Surface

Dynamics Settings and Intervals
[ Morthing/E asting: 0.00

[T Elevation: 0.00

[] Distance: 0.00

[] Direction: o oooa
[ Slope: 0.00%

2. Specify the Surface to add the feature to in the drop-down list.

Note: Ifitis a brand new surface, the name can be typed in here and the surface is created
when the command is applied.

Note: The Feature area of the dialog is automatically populated with information from
the first feature in the active surface. This is the area where the new feature

information is entered.
3. Either key in a Name or choose one from the drop-down.

Note: See the Duplicate Name information below regarding what happens if an existing
feature name is chosen.
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4. Enter a Description (optional).

5. Choose a Feature Style from the drop-down list that matches the feature being created.
These styles are stored in CDOT’s XIN file.

Hint: If there is already a feature using the desired style, save time by selecting it as the
Name to populate the Feature Style field, then type over the name with your new one.

6. Set the Point Type to Breakline.
¢ In general, this command is used to create breakline features, although you can also
create Random, Contour, Interior or Exterior features.
¢ Random features do not show up on cross sections or profiles.

Note: The Duplicate Names area is only applicable if you have chosen a name that
already exists in the surface.

o Append: The feature added is appended to the end of the named feature. As points
are added, there is rubberbanding in the graphics file to show which end of the
feature is being appended. If it is not the desired end, use Surface > Edit
Surface > Reverse Feature Direction to first change the orientation of the
original feature.

o Replace: The old feature is removed and the new one added in its place.

o Rename: A numeric suffix is added onto the name and used for the new feature.
7. Toggle off Exclude from Triangulation.

Note: Toggle this option on if the feature is a utility, right-of-way, or some other
breakline that you want to show on profiles and cross sections but do not want to
affect the triangulation.

8. Toggle off Triangulate Surface.

Note: Toggle this option on if it’s desired to see results of re-triangulation after each
feature is added.

9. Toggle off all options under Dynamic Settings and Intervals.

Note: These options are intervals, not actual values. For example, if you set the Distance
interval to Z00, the vertices of the feature being placed are locked into multiples
of 100 master units apart. This is useful if the breakline represents pipe that must
be placed in fixed lengths, for example.

10. <D> Apply to open the Set Elevation dialog box and begin the process of entering the
feature.
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The Set Elevation Box

A second dialog appears when the command is applied. This dialog allows the elevation of the
cursor to be overridden for each vertex.

’H Set Elevation @‘
Specify Elewvation: 0.00
Elevation from Surface: | 12345 Desion ¢
0.00

1. Toggle off both Specify Elevation and Elevation from Surface.

If you toggle on Specify Elevation the elevation of each vertex can be entered.

If you toggle on Elevation from Surface each vertex pulls its elevation from the listed
surface. This surface does not have to be the same as the to which the feature is being
added. An Elevation Adjustment is also allowed for adding the feature a specified
distance above or below the listed surface. This is useful for specifying coverage for a
utility.

¢ Ifyou leave both toggles off the elevations are taken from the cursor location
(element’s elevation if you snap to something or active depth if you do not).

2. Snap to the drain line end, then the pond bottom, to pick up the elevations and place the
feature.

Note: Additional features can be added as necessary.
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3. Triangulate the surface (Surface > Triangulate Surface) when done, and view the contours
to see any improvement.

This process is iterative and a choice must be made as to the value of continual refinement to
the DTM, the goal being not to pass the point of diminishing returns.
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Generate Transverse Feature

The Generate Transverse Feature command creates a new feature that consists of lines at
a specified interval connecting two known features. The lines are perpendicular to, and the
interval is specified along, a reference feature. You can also work in Graphics Only mode and
identify MicroStation elements as either of the known or the reference lines.

Transverse features are useful when triangulation is not forming the slopes between the two
known features as you need. For example, if one feature has less points that the other, there
may be large, irregular triangles formed, or if one or both of the known features have concave
areas where triangles are cutting across and touching only one of the features.

In the diagram below, notice the sideslopes in the fill area are created with triangles that are not
perpendicular to the centerline. This could happen in cases where you create the sideslope after
the backbone model is formed or when you’re using Surface Edit tools to create a new model.

——=]

i

1. Choose Surface > Design Surface > Generate Transverse Feature.

/H Generate Transverse Feature =& @‘
Surface: SH 86 -
Exterior &rc: 5000 T o |

Reference Feature —————————

2500 J Filter...

V| Shoke Tolerance: .01 Hew Style...
Freferences...

Transverse Feature .

Name: Trahsverse - J I&I

Feature Style: | Breakline - |

Point Type: | Breakline - |

Faint Density Interval:  0.on ﬂ

Duplicate Mames:

Append Fieplace Fiename

Exclude from Triangulation

Include Tick Marks Generate Graphics Only

Triangulate Surface
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Specify the Surface to add the feature to in the drop-down list.

Note: Ifitis a brand new surface, the name can be typed in here and the surface is created
when the command is applied.

For Exterior Arc, key in 5.

Note: The Exterior Arc is used when the reference feature has exterior corners between
the two known features. In this case, it is set to 5. When the transverse feature is
created to the outside of a corner, the resulting feature lines will fan out from the
corner in 5” increments, giving the effect of a fillet. The smaller the setting, the
smoother the fillet.

Reference Feature

This category is for specifying at how many locations that transverse lines will be created in the
resulting feature. Either Interval, Stroke Tolerance or both must be toggled on.

4,

Set the interval to 25. In general, this setting should reflect a similar interval to the
surrounding features.

Note: Interval is a master-unit setting that determines how often along the reference
feature or element a new transverse line is created.

Toggle on Stroke Tolerance and set to 0.01.
Note: Stroke Tolerance has two functions:

¢ First, if the reference element is a curve or arc, this setting is used to stroke the curve or
arc into a series of vertices. See the InRoads Online Help for more information.

¢ Second, it ensures the creation of a vertex at each occurrence of a vertex in the
reference feature or element.

Toggle Generate Graphics Only off. If on, several of the feature settings do not apply since
only graphics result from the command.

Key in a new Name for the transverse feature you’re creating.

Choose a Feature Style that matches the feature being created. These styles are stored in
CDOT’s XIN file.

Hint: If there is already a feature using the desired style, select it as the Name to populate
the Feature Style field, and then type over the name with your new name.

Set the Point Type to Breakline.

¢ In general, this command is used to create breakline features, although you can also
create Random, Contour, Interior or Exterior features.

¢ Random feature do not show up on cross sections or profiles. Use breaklines for that
purpose, even though they do not have to be triangulated.

For details on other options, see the InRoads Online Help.
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10. <D> Apply and follow the prompts and <D> to identify the Primary, Secondary and
Reference lines.

Note: These can be either graphics or features as specified by the Locate Graphics /
Locate Features lock. Here, the POSS is the Primary Feature (where the
transverse lines are coming from), the Fill slope is the Secondary Feature (where
the transverse lines are going) and the POSS is the Reference (what the transverse
lines are perpendicular to, and where the interval is measured).

Notice in this case, you may need to add additional features to “catch” each of the vertices
in the new toe of slope.
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Fillet Features

The Fillet Features command is used to create a 3D fillet between two existing elements or
features. The result can be either a new feature or a graphic element, depending upon the
Generate Graphics Only toggle. While it can be used anytime a fillet is needed, one of the
most common uses is to create a return for a driveway. Intersection returns are typically
handled with templates. See the Roadway Modeling chapter for additional details.

Note: This command produces a 3D linestring or feature, not a true arc.

Note: The Multi-Center Curve command can also be used in this situation, creating a
horizontal and vertical alignment for the 3D return, followed by running a template for
the return.

To create a driveway fillet:

1. Select Surface > Design Surface > Fillet Features.

H Fillet Features =] & ==
Destination Surface: 12345 _SHE6 - Elevations from Destination Surface
Fiadius: 25.00 J Copy Reference Feature Paints T

Fillet Feature Reference Feature 1 —————————

Interval: 5.00 ﬂ Surface: | 12345_SHEG - | Fiter...
Stroke Tolerance: .01 M ame: |12345_SH88-LT_Hb - | ﬂ Freferences...

Mame: 85-Drive_EOP-Top? = ﬂ Offzet: 0.0o ﬂ Help

Feature Style: D_EOP — Tranzverze Slope: 0.00% J
Faint Type: Ereakline - Elevation Adjustment: 0,00 ﬂ

Duplicate Mames:

Append Replace Renarme Reference Feature 2
Exclude fram Triangulation SlikEE 12345 existing grour =
Generate Graphics Only e T_Edge of Driveway ~ ﬂ
[ffzet: 0.00 ﬂ
Extenzion Length: 0.00 ﬂ Tranzverze Slope: 0.00% J
Triangulate Surface Elevation Adjustment: 0,00 ﬂ

2. Select the Destination Surface where you want the fillet placed. In this case, it’s the
proposed model.

3. Set the Radius desired for the fillet.
4. For Interval key in 5.
5. Toggle off Stroke Tolerance.

Note: The Interval and Stroke Tolerance determine the density of the vertices in the
resulting feature.

6. Specify the Name of the feature.

Hint: If you choose a name that exists already, it will populate the Feature Style and the
Point Type so you don’t have to. You can then type over the existing name with a new one.

7. Select Reference Features 1 from the drop-down list or use the target locator button to
graphically select the feature.
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8. Repeat for Reference Feature 2.

Note: Reference Feature 1 and 2 are the features from which you are creating the fillet.
The order in which you select the features determines the direction of the resulting
fillet feature (direction is from 1 to 2).

For details on the other options, see the InRoads Online Help.
9. <D> Apply and when prompted, identify the quadrant where you want the fillet.

10. Accept with a <D>.
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Generate Sloped Surface

The Generate Sloped Surface (GSS) command can be used anywhere you need to
generate a slope extending from a known feature or graphic element to a surface. In this case, it
is used to create a sideslope for a pond.

1. Select Surface > Design Surface > Generate Sloped Surface.

’H Generate Sloped Surface == @‘
Current Locate Mode:  Features T
Source Surface: W W

Intercept —————
L SU'fECE 12345 existing graur = IM
Elevation: 0.00
Destination Surface: 12345 des pond -
Interval: 10.00 ﬂ
Cut Slope: 16.67% Tor  3300%
Fill Slope: RETE Tao  3300%
Apply to Both Sides | Triangulate Surface
Feature
Mame: Style:
V| Transverse:  pond Trans - ﬂ | DTHM_Transverse v |
Tick Marks
Source: Pond Eattam ﬂ Breakline
V| Cateh Point: pond Catch - J | H_Detention_Pand-Tap - |
Paint Type: Breakline hd
Faint Density Interval: — 0.on ﬂ
Duplicate Mames:
Append Feplace @ ]
Exclude from Triangulation Generate Graphics Only

[ Apply

] | Freferences... | |

Cloze |

Note: The Current Locate Mode is determined by the Locate Features / Locate Graphics

lock.

2. Set the Source Surface to the surface where the origin of the slope is located.

3. Set the Intercept Surface to the surface that you are intercepting with the slope.

Note: You can also tie into an elevation, such as when you want to bench the slope at an

elevation.

4. Set the Destination Surface to the surface where the slopes are placed. The surface can
exist already, or you can type in the name of a new one and it is created when you Apply.

5. Key in the values for the Cut and Fill Slopes.

Note: For the Cut and Fill Slopes, there is a percentage and a To: option. Use this when
you want to transition between two sideslopes.
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6. Toggle off Apply to Both Sides.

Note: Use Apply to Both Sides when you want slopes extending from both sides of the
feature or element, such as when you are creating a ditch.

For details on the other options, see the InRoads Online Help.

7. <D> Apply and when prompted, identify the feature you’re sloping from.

\

8. When prompted, <D> to identify the beginning point of the sideslope, then <D> again for
the ending point. Optionally, you <R> to use the entire feature, as shown here.

9. <D> to accept the sideslope on the side of the original feature where you want the
sideslopes to be formed.
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Apply Template

Apply Template basically allows you to use any MicroStation element or InRoads feature as
the horizontal and vertical control for creating a DTM from a template, without having to set up
a corridor using Roadway Designer. This is very useful, for example, when creating:

e Sideslopes from a pond or pit that are more complex than Generate Sloped Surface is
capable of producing

e  Walls created without Designer, such as the terraced walls under an interchange bridge

Bt Apply Template = (B
Design Surface: 12345 des pond -
Exterior &rc: 5000 T o |

Mirror Reflect S ——
Freferences...
Reference Feature
| Interval: 10,00 ﬂ He—llp
Stroke Tolerance: | 1.00
Templates:
25 C:AProjectst] 23455D esigntInFoadsh\COOT_Template-Libr « Ll
23 1 - Templates

= 12345_HMa_2Laneleft Side
= 12345_HMa_4Lane
== COMC_4Lane_Right-Side_Only
e COMC_Divided_Typed,_d4Lane
= COMC_Ramp
e HMA,_Crowned_B10
== HMA,_Divided_Typed_4Lane
== HMA,_Full_Depth_'widening_2Lane
== HMA_Urban_4Lane
= Scab-On Detour
[Z3 2 - Sections - Pavement =
4 = n 3

m

Features
Duplicate Mames:
Append Replace @ Rename M odify

| Remove Loops Generate Graphics Only

| Triangulate Surface

While the same templates can be used for Roadway Designer’s Template Drops and the
Apply Template command, keep in mind that Apply Template cannot transition between
different templates or use any of the other advanced modeling options available in Designer
such as Point Controls and Parametric Constraints.

In this example, a pond is being modeled from a known bottom (created previously with
Generate Longitudinal Feature). The sideslope of the pond is set to slope up to a certain
elevation, berm and then proceed in cut until interception with the existing ground.

Note: Most CDOT end condition templates are created with the Target listed as Active
Surface. If this is the case for the template being used with Apply Template, be
certain the correct surface is active before Applying.

1. Select Surface > Design Surface > Apply Template.
2. Toggle off Generate Graphics Only, or the command will not create features.

3. Specify the Design Surface.
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Note: The Design Surface is where the resulting features are placed, not the target
surface for the template.

4. Toggle off Mirror and Reflect.

Note: The direction of the graphic or feature determines the direction the template is run.
If necessary, you can reverse the direction (for a graphic, use Change Element
Direction; for a feature, use Reverse Feature Direction) or you can Reflect
the template. If you want to run the template down both sides of the graphic or
feature, select Mirror.

5. Select your template from the library and set the other options as shown.
For details on the other options, see the InRoads Online Help.

6. <D> Apply and identify the graphic or feature the slopes are coming from (in this case,
the pond bottom).

Note: You are prompted based on your Locate Graphics / Locate Features toggle for
cither a Primary Element or a Primary Feature.

7. <D> on the bottom of the pond to identify it as the Primary.
8. Next, you are prompted for the Reference. <D> on the bottom of the pond as the reference.

Note: The template is applied perpendicular to the Reference, and the interval is applied
to the Reference. In this case, the bottom of the pond is both the Primary and the
Reference. An example of when they might not be the same is when you are
applying the template to an edge of pavement, but you want the results
perpendicular to the centerline alignment.

9. You are then prompted to identify the beginning (and subsequently the end) of the pond
bottom or if you Reset <R>, the entire feature is used. In this case, <R> to identify the
entire pond bottom. Notice also there is tracking so you can see the direction of the feature.

10. <D> to accept the solution and the sideslopes are created.

Note: When the Triangulate Surface option is toggled on, the features created by Apply
Template are incorporated into the triangulated DTM.

11. View the triangles or contours to see the results.
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Project Line to Surface

The Project Line to Surface command is useful when you need to know where a certain
slope intercepts a surface before creating a sideslope. It can also be used for line-of-site studies.
The input for the command is a MicroStation graphic to start from and the result of this
command is a MicroStation line; no features are used or created.

’H Praject Line to Surface [=] = @‘
Surface: |12345 exigting grour v| | Anply \
Slope:  1G.67% #| ™ oo
V| Dynamics

Help

1. Select Surface > Design Surface > Project Line to Surface.
2. Set the Surface to the one you want to intercept.

3. Key in a Slope of the resulting line.

4. Toggle on Dynamics.

5. <D> Apply.

6. When prompted, snap to the element you’re sloping from.

Note: In the direction defined by the location of the cursor, a line extends until it
intercepts the given surface. A <D> creates the line as an element. If you want to
come from the same point in a different direction, you can continue to move your
cursor and <D> wherever necessary.

In this case, multiple points are checked along the element to see where the slope
intercepts. The endpoints of these lines could be joined with a linestring and loaded as a
feature for the toe of slope, or you can now use Generate Sloped Surface to create the
features after identifying the desired slope with the Project Line to Surface command.
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Resurface

The Resurface command is useful when you need to define features for a resurfacing project
that ‘clear’ the existing surface plus a minimum lift. Using the Maintain Cross Slope — Both

Lanes toggle, the features are created so that when the existing cross slope on each side of the
roadway is maintained, the new features form a surface that is the lift-height above the closest
orthogonal point to the new surface. In order to use this command, you must have features for

the existing centerline and pavement edges.

H Resurface EI E] @
Design Surface: 12345 resurface - [
| Empty Design Surface Cloze

Duplicate Mames —
Append Fieplace Fiename I&I

Existing Surface: m

Left Edge Feature: W ﬂ
Centerline Feature: W ﬂ
Right Edge Feature: W ﬂ

Minirnurn Lift: 067

Maintain Cross-Slope
@ Both Lanes Highest Lane

Resurface is an Application Add-In that must be toggle on prior to use. Select Tools >
Application Add-Ins and toggle Resurface on if you don’t initially see it on your menu.

1. Select Surface > Design Surface > Resurface.

2. Set the Design Surface to the surface where you want the new features to be created.

3. Set the Existing Surface to the surface where the current features for the Centerline, Left

and Right Edge features are located.

4. Key in the minimum lift.

For details on the other options, see the InRoads Online Help.

5. <D> Apply to create the new features.

Colorado Department of Transportation

Page 387



Chapter 17 - Surface Editing Tools A Practical Guide for Using InRoads XM

At each vertex along the centerline feature, the current cross slope is measured, the highest
orthogonal distance from that cross slope is determined, and new features are added so that
the same cross slope can be maintained along with a minimum clearance between the
existing surface and new cross slope equal to the lift value.

Lift = minimum New Features

clearance

g \ Existing Features /

Existing Ground

Since there are no components added to the proposed surface using this command, the real
value comes from using these new features as controls when creating a model using Templates
and Roadway Designer. See the Typical Sections and Roadway Modeling chapters in this
guide for additional information.

Section Summary:
e Design surfaces do not have to be created from Roadway Designer alone.

e Commands that create features allow you to enhance a surface created with other tools or
create a new surface from scratch.

e Templates can be used with surface manipulation commands without using Roadway
Designer or setting up corridors.

e Features resulting from these commands can be used in combination with Roadway
Designer, such as for Point Controls or horizontal and verticals control for a corridor.
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Modifying Features

There are many options within InRoads that assist in manipulating design models by changing current features.
These tools are used when creating surfaces from scratch, such as ponds or parking lots, or when modifying
previously created models such as roadways developed with Roadway Designer.

Section Objectives:

e To be able to modify horizontal and vertical locations of existing features.

e To develop an understanding of when each of the feature editing commands should be
used.

e To learn techniques that refine existing surface models by modifying features.

Accessing Edit Surface Commands

While there are many commands in InRoads that modify features, several of them are grouped
under Edit Surface. You can access them from the Surface > Edit Surface pull-down
menu, or from the Edit Surface toolbar. Most are described in the following section.

Edit Surface =]
AR A FK A DFEAGE S8

IMenu Bar =
File | Suface Geometry Drainage Evaluation Modeler Drafting Tools Help

Wiew Surface 3
ﬁ Update 3-D/Flan Surface Display...
Fit Surface

& Iriangulate Surface...

Design Surface 3
Dresign Pad +
Edit Surface L\\, f{ LCopy Single Feature. ..

4 ;f(: Edit Feature Point...
,,><.‘ Delete Feature Paints...
" Divide Feature. .

Feature

B Surface Properties...

B Active Surface... A Reverse Feature Direction
:‘: LCopy Surface... Z( Delete Feature. ..
B Delete Surface. . 3 Patial Delete
g Bename Surface... H Break Feature
Utilties b H Join Features
2% Trim Features. .

/3\ Extend Features...

A Intersect Features. ..

Q”'j Copy Portion of Surface...
@I Transform Surface...

erge Sufaces. ..

B4 Delete Triangle...
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Generate Longitudinal Feature

Generate Longitudinal Feature (GLF) is used to create and/or modify 3D MicroStation
elements or features in a DTM. It is an extremely powerful tool that allows much easier
manipulation in 3D than MicroStation alone.

H Generate Longitudinal Feature =] & ==
Main | Cartrols
Surface: 12345 des pond - Filter...
Exterior &rc: 5000 o
Mew Style...
Reference Feature —————
| Interval: 10.00 ﬂ I&I
Stroke Tolerance: | 0,01
Longitudinal Feature
Mode: Mew @ Modify
Fond Berm J
Breakline
Breakline
0.00 #|
Append Fieplace ) Rename
Ewxclude from Triangulation
Femove Loops Generate Graphics Only
Triangulate Surface
[ Apply ] | Freferences... | | Cloze |

When using this command to modify existing features, several of the options are not available,
as they are already set for the feature (such as Name, Style, etc).

For information on using GLF, see the Generate Longitudinal Feature topic in the
Creating Features section of this chapter.
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Set Slope Along Feature

The Set Slope Along Feature command is used when you need to modify elevations of
points in a feature by defining a slope along the feature, but you do not want to modify the XY
location of any of the points. For example, use this command when you need to ensure a drain
line slopes to a low point on the feature.

’H Set Slope Along Feature == @‘
Feature: 12345 SHEGDiive_EO ﬂ Cioee
Filter...
Help
Back Paint Target
Paint: El? 3 of 29 El@ ﬂ Lack
I . =
Northing:  1556445.18 Paint: ()12 of 28 ]G 4
Easing:  3278078.44 Morthing: 1556440.00
Elevation 5624.11 Easting: 327889776
Elevation: EE21.00 ﬂ v
Ahead Point ——
int: (1<) =i %
Paint: M |22 of 29 uul ﬂ X J
Morthing: 155641645 20.00 #|
Easting: 327892768 8.20% #|
Elevation 562510 50.00 #|

In this example, a low point is needed in the middle of a return.
1. Select Surface > Set Slope Along Feature.
2. Set the Surface to the surface containing the feature you are changing.

3. Select the Feature from the drop-down list, or use the Locate button to select the feature
graphically.

For this example:
4. Set the Back and Ahead Points to the points you want to hold constant.

5. Set the Target to the point you want to assign a new elevation.

Profile of feature

G—6—6—6—0{}-GG—G—-G—GG-GG-G—Q—G*O—-G—G—O-G-G—O-—-G—G—G-G-G

Back Point Target Ahead Point

6. 1In the Target section, toggle on Lock for the Point and Elevation and key in the elevation.

Note: When setting the target, you have the option of locking two of several inputs to
create the desired results. In this case, we want the Target Point locked (so a new
point is not created), and we want the Elevation locked for that point. All points
between the Back and Ahead are adjusted in elevation to accommodate the
modified point.
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7. <D> Apply to modify the feature.

Profile of feature

e—eeeeeeeﬂ\ﬁﬁﬂ 000000000000 000600
o B,

Back Point Tafget Ahead Point

For details on using the other Target options, see the InRoads Online Help.
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Drape Surface

Drape Surface is used when you want to force a graphic element or a feature (based on the
Locate Graphic / Locate Feature toggle) to take on the elevations of an existing DTM. This
command increases the number of vertices, since not only are the original vertices assigned the
elevations of the surface, but a vertex is added everywhere a triangle is crossed. The exception
is when Drape Vertices Only is on, in which case only the original vertices are assigned new

elevations.

HDrape Surface El = @
Current Locate Mode: Graphics
Destination Surface: W o

Graphics o
Input Made: |S|ng|e—v| Filter...

4LG_COGO_Paints ( Preferences. |
Destination Level: |41 5 COGO_FPaints Help

Delete Original Graphics

Features

12345 exizting ground

Mame Style Drescriptiol J
4 n 3
Scale: 1.0000
Elevation Adjustment: 0.00

Dirape Yertices Only

The Destination Surface determines the elevations and is where the new feature is created if
the Destination and Features Surfaces are not the same. (If they are the same, the feature is
modified.)

In the following example, the outer perimeter of a pond is known, so to begin modeling the
pond, this perimeter must first be draped onto the existing surface. If the perimeter was draped
as a feature, it would then reside in the existing surface model. Since the pond is modeled in a
separate surface, it is draped as a graphic, then imported.

1. Set the Locate Graphics / Locate Features toggle to Locate Graphics.

2. Draw the perimeter of the pond with MicroStation if it doesn’t already exist.
3. Select Surface > Design Surface > Drape Surface.

4. Set the Input Mode to Single.

Note: You can use a Level or Fence from the drop-down. You can also use a
MicroStation selection set by having it active first, then choosing Single.
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5. Toggle off Destination Level and Delete Original Graphic.

Note: If Destination Level is toggled on, the new draped graphic is created on that level.
If not, it is created on the level of the original graphic, which may or may not be
deleted based on the Delete Original Graphics toggle.

6. For Scale key in 1.

Note: The Scale is used to exaggerate the display of the results. It does not affect the

actual elevations if creating a feature.
7. For Elevation Adjustment key in O.

Note: Elevation Adjustment is used when you want to add or subtract a set amount from
the elevation of each vertex. For example, you can use this to drape an
underground utility to 6° below the existing ground.

8. <D> Apply and <D> on the graphic to drape.
9. <D> to accept the results and the new graphic is created.
Important!  If you want to drape a feature onto one surface but have it placed in another,

you can use the Drape Vertical option in Generate Longitudinal Feature
or Import Surface from Graphics with the Drape option.

The draped graphic may now be imported or used with either Generate Sloped Surface or
Apply Template.
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Edit Feature Point

Edit Feature Point is useful when you need to edit or delete one vertex of a feature at a time.
For example, if you have a spike in a surface caused by a zero-elevation point that was
accidentally included in a breakline, use this command to delete it.

1. Select Surface > Edit Surface > Edit Feature Point.

’H Edlit Feature Point EI El @‘
Suface: (12345 5Hes - Apply

Feature: (12345 sHagDrive EOP-Top v | 4] [ Cose |
Port  [klxJ1z  of 28 ([ 4 [Linsen | [ Fiter.. |

Center View  Delete |
Nerthing: 155643671 o E——
Easting  3778902.59 + (e |
Elevation: ggz4 57 ﬂ IM

Start of Digcontinuity

2. Set the Surface to the surface that contains the feature you want to edit
3. Select the Feature that you want to edit.
4. Select the feature Point that you want to edit.

Note: You can step through the points, or you can use the Locate button to choose the
point graphically. When the point is active, there is a target symbol identifying it in
the MicroStation view. If the Center View option is toggled on, MicroStation will
center the current view on the selected point.

5. Change the Northing, Easting and/or the Elevation by keying in new values or by using
the appropriate Locate button and setting the values graphically.

6. Select the More >> button to access additional options for setting the location of the active
point. These options are similar to those found on the Set Slope Along Feature
command.

Note: You can edit more than one point in a feature before you choose Apply, but changes are
not made in the surface or reflected graphically until you do.

7. <D> Apply to edit the point(s).

For details on the other options, see the InRoads Online Help.
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Delete Feature Point

The Delete Feature Point is useful when you want to delete Random points in a DTM that
are outside of an elevation range. For example, if you have several points with a zero elevation,
you can use this command to get rid of them all at once without having to find and delete them

individually.
H Delete Feature Points =] & ==
Surface: 12345 existing grour +
lgnare Clase
Random Features:
Filter...
Mame Style [es * ﬂ I—I
T_Edge of Dil354 T_Edge of Ol Edge Izl
T_Edge of Oil415 T_Edge of Oil Edge Hel
p
T_Edge of Oil416 T_Edge of Oil Edge I—I
T_Edge of ‘Wetlands Ciw T_Edge of ‘Wetlands C  Edge
T_Edge of ‘Wetlands Cw176  T_Edge of Wetlands C' Edge
T_Edge of ‘Wetlands C'w/325  T_Edge of Wetlands Cw/'  Edge ~
4 1 [3

Fiange To Keep
Low. 515000 +|

High:  1pooo.oo +|

Note: The features containing the points that are out of the Range to Keep specified must be
highlighted before choosing Apply. Only Random point features are shown in the
dialog, and you can use Feature Filters to further limit the features shown.

Reverse Feature Direction

The Reverse Feature Direction command is very much like the Change Element
Direction command in MicroStation. It is useful when you have a feature running in one
direction and you would like it to run in the other. For example, if you are using the feature for
the horizontal and vertical control in a corridor (in place of a horizontal and vertical alignment)
and the feature was built in the opposite direction you want your model created.

1. Select Surface > Edit Surface > Reverse Feature Direction.
2. When prompted, <D> to identify the feature.

3. Once highlighted, the name of the feature is shown in the message field and you can Accept
<D> or Reject <R> the feature. Reject it and the next closest feature is highlighted for you
to Accept or Reject.

Note: There is no dialog box for this command, so be sure to read the prompts.
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Delete Feature

The Delete Feature command allows you to remove one or more features from a surface. In
the dialog box, the list of features is controlled by the Feature Filter lock, so you can segregate
out just the features you want to see, if necessary.

H Delete Feature El =] @
Surface: 12345 despond v
lgnare Clase
Features: ————————
Filter...
Mame Style Description ﬂ I—I
Pond Berm H_Detention_Pond-Battom Created by &) Results...
Pond Berml H_Detention_Pond-Battom Created by &) Help
Pond Bottom H_Detention_Pond-Battom
Pond Battom1 H_Detention_Pond-Battom Created by &)
Pond Catch H_Detention_Pond-Top Created by &)
Pond Catchl H_Detention_Pond-Top Created by &)
4 m 3

1. Choose Surface > Edit Surface > Delete Feature.

Note: Ifthere is a fence active, you can choose from Ignore, Inside or Qutside options.
These modes act like the Clip option in MicroStation. If a feature extends out both
sides of the fence, using the Inside option results in a feature with a gap.

2. In the feature list, <D> to highlight the feature or features you want to delete. <R> on the
list for a menu that allows you to Select All, Select None or Invert Selection.

H Delete Feature =] & ==
Surface: 12345 despond v
lgnare Clase
Features: ————————
Filter...
Mame Style Description ﬂ I—I
Pond Berm H_Detention_Pond-Battom Created by &) Results...
Pond Berml H_Detention_Pond-Battom Created by &) Help
Paond Battam H Detention Pond-Bottom
Pond Batton L\\) Select All Ctrl+A Created by 2
Fond Catch Select Mone Ctrl+M Created by 2
Pond Catch| Created by &)
Invert Selection |
4 2

[o]

Note: Select All can be accessed with <C7RL=> A and Select None with <CT7TRL> N
without right-clicking.

3. <D> Apply and the feature or features selected are deleted from the surface.

4. Select Results to see how many feature points were removed with the action. (Results will

only show points deleted from Random, Breakline and Interior Features, even though other
types may be deleted.)

Note: If you want to delete all the features in a surface, <R> on the surface in the Explorer
portion of the InRoads menu and select Empty.
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Partial Delete

The Partial Delete command works much like the MicroStation Partial Delete, except it
works with features. The MicroStation display of the feature is also updated if it was originally
displayed in Pencil Mode.

1. Select Surface > Edit Surface > Partial Delete.
2. When prompted, <D> on the feature to identify it.

3. <D> to Accept the feature or <R> to Reject the feature when it highlights and its name
appears in the prompt field.

4. <D> on a Starting point for the delete.
5. <D> on an Ending point for the delete.

The results are one feature with a gap where you partially deleted it. To make two features out
of the gapped feature, see the following Break Feature command.

Note: There is no dialog box for this command, so be sure to read the prompts.

Important!  When you Partial Delete a feature, a point is added at each end of the delete.
If you want to only retain original points in the feature, turn the Snap lock to
Point Snap and the starting and ending points of the deletion are forced to fall
on existing vertices.

Break Feature

Break Feature quite simply make two features out of one. The second feature has the same
name as the first with a counter appended on the end. This command does not leave a gap, but
rather leaves the two features with a common point where they meet. If the feature already has
a gap, you can break the feature at either end of the gap to get two features.

1. Select Surface > Edit Surface > Break Feature.
2. <D> the feature you want to break.
3. Accept <D> if the correct feature name is shown, Reject <R> if not.

4. Once the feature is accepted, a tracking line is displayed from the feature to your cursor.
Locate the point where you want to break the feature and <D>.

Note: There is no dialog box for this command, so be sure to read the prompts.

Important!  When you break a feature, a point may be added to each feature at the break
point. If you want to only retain original points in the feature, turn the Snap
lock to Point Snap and the break point is forced to fall on an existing vertex.
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Join Features

The Join Features command is very similar to the MicroStation Create Complex Chain
command. It allows you to select two or more features to combine into one. Where it differs
from the MicroStation command is in how the features are accepted. In MicroStation, you can
select that next line with the accept of the current one. In joining features, you much select and
accept each feature before moving on to the next one.

Use the Join Feature command when you want to combine more than one feature to use as
the basis of a Roadway Designer Corridor, the Apply Template command, or as a target for
an end condition, for example.

1. Select Surface > Edit Surface > Join Features.

2. <D> on the first feature, and <D> again to accept if it is the one that highlights and whose
name is listed in the prompt field.

Note: The first feature selected determines the name of the resulting combined feature.
3. <D> on the second feature and <D> again to accept.
The second feature is deleted as it becomes part of the original feature.

4. Continue to identify features and accept them until you have all the features you want
combined.

Important!  When the feature do not touch, they are joined with a straight line closure. If
the features overlap, they will still overlap after combining (i.e. they are not
trimmed automatically). Since overlaps may cause DTM tolerance problems
when triangulating, you can Trim or Partial Delete the features prior to
joining. For more information about these commands, see their sections in this
chapter.
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Trim Features

The Trim Features command is similar to the Trim command in MicroStation. It allows you to
trim a single feature or groups of features based on a cutting feature or cutting element. You can
use Trim Features after combining features from different models where there is overlap, for

example.

L.

H Trim Features
Current Locate Mode:  Features
12345 existing grour

Surface:

Features:

Select Surface > Edit Surface > Trim Features.

ol e =
Cloge

Mame Style

T_Edge of " ater:Rivers T_Edge of " ater..
T_Edge of “Water:Rivers753 T_Edge of " ater...
T_Edge of "W ater:Rivers755 T_Edge of " ater...
T_Edge of "W ater:Rivers759 T_Edge of " ater..
T_Edge of "W ater: Streams T_Edge of " ater..
T_Edge of ‘etland T_Edge of ‘Wetla...
4 m

Descriptio

. Edge of '

Edge of '
Edge of '

. Edge of '
. Edge of '

3

+|  Fiter..
Help

-

Elewation

@ Do Mot Change Match at Intersection

Mode

@ One Section To One Side

Note: Notice the current Locate Mode, which is controlled by the Locate Graphics / Locate
Features lock. This determines whether you can identify a graphic element or a feature

as the cutting element.

2. Select the Surface where the features reside.

Note: Ifyou are clipping with a feature, it must reside in the same surface. If it does not,
you can display it graphically, then use the Locate Graphics toggle.

In the feature list, highlight one or more features using the <Shift=or <Ctr/>keys

when necessary. <R> on the list for a menu that allows you to Select All, Select None or
Invert the current selection. (You can use Feature Filters to narrow the list of features.)

Note: Select All can be accessed with <CT7RL> A and Select None with <CTRL> N

without right-clicking.

4. In the Elevation section:

¢ Select Do Not Change when you want all features to retain their original elevations.

¢ Select Match at Intersection when you want the feature being clipped to adjust their
elevations at the clip point to match that of the clipping feature or element.
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5. Select one of the Mode options. The Mode refers to how many trims you want to make on
each feature.

¢ One Section is typical, when you want to trim the end of a feature back to another.

h Trim Features E = @
Curient Locate Mode:  Features
Gurtace: 12345 existing grour -

Close
Filter....
MHame Style Descriptio ﬂ
T_Edge of Water>Rivers T_Edge of Water... Edge of W

T_Edge of “Water>Rivers?53 T_Edge of Water... Edge of W
T_Edge of “Water:Rivers755 T_Edge of Water... Edge of W
T_Edge of ‘W ater:Rivers759 T_Edge of Water... Edge of '

T_Edge of Water>Streams T_Edge of Water... Edge of W
T_Edge of Wetland T_Edge of Wetla 57
] i +
Elevation

@ Do MNat Change ' Match at Intersection

Mode

@ One Section ~' To One Side

Trim Features One Section

/‘v‘ o= . -\ it = /l"j_j--,,_‘f_-h-'_—'-

¢ Use To One Side when you want to only keep the portion of a feature that is on one
side of another. For example, if you have a wetland feature and a ROW feature that
overlap back and forth, and you’re only concerned with the wetland if it’s inside of
your ROW. Highlight the wetland feature in your feature list, then identify the ROW as
the clipping feature. With the mode set to To One Side, you’ll be able to keep all parts
of the wetland that are on one side of the ROW.

h Trim Features E = @
Curient Locate Mode:  Features
Gurtace: 12345 existing grour -

Clogze
Filter....
MHame Style Descriptio ﬂ
T_Edge of Water>Rivers T_Edge of Water... Edge of W

T_Edge of “Water>Rivers?53 T_Edge of Water... Edge of W
T_Edge of “Water:Rivers755 T_Edge of Water... Edge of W
T_Edge of ‘W ater:Rivers759 T_Edge of Water... Edge of '

T_Edge of Water>Streams T_Edge of Water... Edge of W
T_Edge of Wetland T_Edge of Wetla 57
] i +
Elevation

@ Do MNat Change ' Match at Intersection

Mode

) One Section @ ToOne Side

Trim Features To One Side
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6. <D> Apply and select the clipping graphic or feature.
7. <D> to Accept the clipping graphic or feature.

8. <D> on the side you want to delete.
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Extend Features

The Extend Features command is similar to the Extend Line command in MicroStation. It
allows you to extend a single feature or groups of features until interception with another
feature or graphic element.

HExtendFeatures =] & ==
Surface: 12345_SHEG -
Features:

Cloze
Mame Style Description - ﬂ

Filter...
HMA_Lift3Centerlin... Centerine Created by roadway ... ILI
H_Channel H_Channel Help
H_Channell H_Channel
H_Channel2 H_Channel
H_Channel3 H_Channel
LT_ABC_EOP-Top  D_EOP Created by roadway ...
LT_ABC_Hinge-Top D_HIMGE Created by roadway ... ™
Elewation
@ Do Mot Change Match at Intersection

1. Select Surface > Edit Surface > Extend Features.

2. Select the Surface where the feature(s) you are extending reside. If you are extending to a
feature, it must reside in the same surface. If it does not, you can display it graphically, then
use the Locate Graphics toggle.

3. In the feature list, highlight one or more features using the <SA/ft=or <Ctr/> keys
when necessary. <R> on the list for a menu that allows you to Select All, Select None or
Invert the current selection. (You can use Feature Filters to narrow the list of features.)

Note: Select All can be accessed with <CTRL> A and Select None with <C7RL> N
without right-clicking.

4. In the Elevation Section

¢ Select Do Not Change when you want the features to extend at the same slope as the
last segment of the feature.

¢ Select Match at Intersection when you want the feature being extended to match the
elevation of the feature or element to which it’s being extended.

5. <D> Apply and select the graphic or feature to which you’re extending.

Note: The Locate Graphics / Locate Features lock determines whether you can identify a
graphic or a feature.
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6. <D> to Accept the graphic or feature.

Features Before Extension Features After Extension

’
’/
/

= uie

[

§
‘N
L

Intersect Features

The Intersect Features command is similar to the Extend Elements to Intersection
command in MicroStation. It allows you to extend two features until they intercept, and
optionally change the elevation of the second to match that of the first at the intersection point.

E Intersect Features

Feature 1 Apply

==
Surface:
Filter...
Feature 2 -—
Help
Surface:
4|

Elewation
(") Do Mot Change @ Match at Feature 1

1. Select Surface > Edit Surface > Intersect Features.

2. Select the Surfaces and Features you are intersecting. If you are not matching elevations,
the order does not matter.

3. <D> Apply.

4. You are prompted to accept the intersection to keep. If there is more than one intersection,
you can move your cursor to see additional intersections and <D> to keep the one you
want.
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Delete Triangle

The Delete Triangle command allows you to delete one or more triangles from a surface. It is
useful when the triangulation routine creates triangles that you do not wish to keep. Sometimes,
this is most obvious when creating contours which are derived from the triangles.

1. Select Surface > Edit Surface > Delete Triangle.

’E‘ Delete Triangle E”E“

Surface: [SH52 Flst intersecti '] [ Apply J

2. Select the Surface where the triangles exist.

3. <D> Apply.

If you are deleting one triangle:

4. <D> on the same triangle twice, and <D> to Accept.

If you are deleting a series of adjacent triangles:
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5. <D> on a starting point and move the cursor, drawing a line across the triangles you want
to delete.

6. <D> to end the selection.

7. <D> again to accept the highlighted triangles as the ones to delete.

Note: The triangles do not have to be displayed. When you select them, they highlight. If you
drag the cursor across a series of triangles, they are temporarily displayed; only the
highlighted ones when you accept are actually deleted.

Important!  If you delete triangles and the surface is re-triangulated, the triangles are re-
created. To make certain the deletions are permanent, you can either add an
exterior if the triangles are on the edge of the model as shown in this example,
or add an interior if they are on the inside.
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Copy Portion of Surface

The Copy Portion of Surface command is for copying features from one surface into
another. You can combine two surfaces by copying all features, or you can selectively choose
features to copy.

H Copy Portion of Surface

Source Surface:

Features:

lgnare

12345 Design pond -

Destination Surface: 12345 Combined

-

Mame

Pond break4
Paond breakb
Paond break?
Paond break
Paond breakd
Pond drain

Pond top

Style
Breakline
Breakline
Breakline
Breakline
Breakline
Breakline
Default

Description

Created by Generate ...
Created by Generate ...
Created by Generate ...
Created by Generate ...
Created by Generate ...
Created by Generate ...
Created by Generate ...

m

Duplicate Mames:
Append

Feplace

@ Rename

ol e =

#

Apply

Cloze

fek

Filter...

Results...

]

Help

When copying an exterior from one surface to another, keep in mind there can only be one
exterior in a surface and the last exterior added will be the exterior used in the surface.

1.
2.

Select Surface > Edit Surface > Copy Portion of Surface.
Specify the Source Surface where the feature currently resides.

Specify the Destination Surface where the features are going. If the surface does not exist,

you can key in the name and it will be created when the command is applied.

In the feature list, highlight one or more features to copy using the <Sh/ift=or <Ctr/>
keys when necessary. <R> on the list for a menu that allows you to Select All, Select None
or Invert the current selection. (You can use Feature Filters to narrow the list of features.)

Note: Select All can be accessed with <C7RL=> A and Select None with <CT7RL> N
without right-clicking.

5.

<D> Apply to copy the features.

For details on other options, see the InRoads Online Help.
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Merge Surfaces

The Merge Surfaces command combines two surfaces. It is most useful for creating an ‘as-
designed’ model, since it removes the portion of an Original surface that overlaps a Design
surface. After using this command, you can create contours for the combined model showing
what the surface should look like after the design is built.

H Merge Surfaces =] & ==
Original: 12345 existing grour + —
L ———————————— Cloze
Design: 12345_SH35 v
Destinatiar: 12345 ex and SHEE [ Fiter. |
Freferences...
Fietain All Original Surface Points T
elp

Fietain Features Excluded from Triangulation
| &dd Design Surface Edge az Breakline

Included Design Suface Features

Mame Style Description i ﬂ
ABC_Centerlline-Top  Centerline Created by roadway ...
D_'wallwfing D_'wallwfing

Exterior Boundary Exterior Boundary  Created by roadway ...
HiA_Lift_Centerlin... Centerline Created by roadway ...
HMA_Lift2_Centerlin... Centerline Created by roadway ... i
UkdA 10D ek r. kel Crmmbmd by A

Duplicate Mames:
Append Replace @ Rename

1. Select Surface > Edit Surface > Merge Surfaces.
2. Specify the Original and Design surfaces.
3. Specify the Destination Surface where the combined model is created.

Note: If the surface does not exist, you can key in the name and it will be created when
the command is applied. While you can replace the existing surface with the
combined, it is not recommended.

4. <D> Apply and the surfaces are combined and the resulting merged surface is triangulated
as shown in these before and after cross sections.

Cross section of original surfaces
- SH 86

existing ground

Cross section of resulting surface merged surface

For details on other options, see the InRoads Online Help.

Note: Multiple merges typically begin to bog down the surface. This is not a good option for
combining several surfaces, such as for the different models that may be created in
designing an interchange. Use either Copy Portion of Surface or run multiple
corridors at once with Roadway Designer.

Page 408

Colorado Department of Transportation



A Practical Guide for Using InRoads XM

Chapter 17 - Surface Editing Tools

Resolve Crossing Segments

The Resolve Crossing Segments command assists in correcting crossing linear features in
a surface. When two linear features cross at the same elevation, a point is assumed at the
crossing and the surface triangulates as normal. When the features cross but at different
elevations, the software cannot triangulate the area since triangles cannot cross linear features.
This command resolves those situations.

H Resalve Crossing Segments =] & ==
Surface: 12345 existing grour -
lgnare Cloze
Delta Talerance:  {.0g ]
Filter...
Method
Results...
Feature Fiker: | |1 mameds Preferences. .
Match Elevation: Help
@ High Low Median

1. Select Surface > Utilities > Resolve Crossing Segments.

Key in the Delta Tolerance. This is the maximum difference in elevation you allow this
command to correct. Anything larger and the crossing will be reported as unresolved.

If you have several crossings and there is a dominant feature or features, you can create a
Feature Filter, toggle on Use Dominant Feature and select it from the list.

For example, if you have several drives that cross edges of pavement, you can set up a filter
to filter everything but the edge of pavement features. In that case, anywhere there is a
crossing within the specified vertical tolerance, the crossing is resolved by adding a point at
the elevation of the edge of pavement.

Select one of the Match Elevation options.

Note: If the crossing does not involve an edge of pavement, or if it involves two edges of
pavement, the Match Elevation toggle controls, forcing the new point to take on
the elevation of the High feature, Low feature, or the Median elevation between.

<D> Apply and the crossing segments that meet the Delta Tolerance criteria are resolved.

Select Results to see a report of which feature crossings were resolved and which were left
unresolved.

For details on other options, see the InRoads Online Help.

Note: Ifthe crossing features are in an existing ground surface, you should report the problem
to the Survey group for correction.
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Generate Grade Contour

The Generate Grade Contour command is a great tool for finding a path down a sideslope
that meets a certain longitudinal grade. For example, if you need to create a haul road into a pit
or an access road down a sideslope and you are required to meet a certain longitudinal grade,
this command helps designate the path.

Here, it is used to traverse the sideslope of a pond, helping define the path of an access road.

1.
2.

Generate Grade Contour is an Application Add-in, so toggle it on before starting.

Select Surface > Utilities > Generate Grade Contour.

’H Generate Grade Cantour [= = @
Surface: 12345 Design pond = | [ Apply ]
Elooe) -3.00% Close
Maximum Distance: 50 oo ﬂ Help
Directior: 5 E5 254" E ﬂ

| Dynamics

Select the Surface from the drop-down.

Key in the longitudinal Slope desired.

Key in the Maximum Distance for the path created.

Key in (or use the Locate button to define) the starting Direction.

Note: The direction does not actually define a fixed direction for the resulting path. It just
lets the command know the general direction you want the path to take (i.e. to the
right or left around the pond in this example).

Toggle on Dynamics to see the path before accepting it.
<D> Apply.

Move your cursor along the slope and a path dynamically follows.
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10. <D> where you want the path to start.

The result is a 3D MicroStation linestring that follows the defined longitudinal slope, traversing
the surface selected. Vertices are created for the linestring at each crossing of a triangle. You
can now import the graphic as a horizontal and vertical alignment using File > Import >
Geometry from Graphics, refine the alignments as necessary, and use them in Roadway
Designer to create the access road.
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Compress Surface

When working with features in a surface, you are often deleting portions of features or deleting
points in features. These points are marked for deletion in the surface and are no longer
triangulated, but are not actually removed from the surface. Since they cannot be recovered,
they are taking up space and memory unnecessarily and should be periodically removed from
the surface using Compress Surface. This command not only removes points that have been
deleted with surface editing commands, but also removes any duplicate Random points, or
Random points that are duplicates of other type points.

’H Compress Surface =& @‘
Suface: (12345 Designpond | [ appk |
Results Cloge
Faints Removed: 356 Help
Mare. .

1. Select Surface > Utilities > Compress Surface.
2. Select the Surface you want to compress from the drop-down menu.
3. <D> Apply and the points are removed.

Section Summary:

e Features can be manipulated within a surface using tools similar to MicroStation editing
tools.

e Point elevations, slopes of features and location of features or individual points can all be
modified.

e There are tools available for modifying features one at a time, and also for modifying
groups of features.

Page 412

Colorado Department of Transportation



A Practical Guide for Using InRoads XM Chapter 17 - Surface Editing Tools

Chapter Summary:

e Create and Edit feature tools allow you to design surfaces that do not fit the mold of a
typical section following a horizontal and vertical alignment.

e Using these tools with surfaces created by Roadway Designer allow you to refine and
enhance your designs that do fall into the category of templates following a horizontal and
vertical alignment.

e Using each InRoads Surface Creation or Surface Editing tool for what it does best allows
you to be more efficient in your design process.

e The Surface Creation and Editing tools can be an integral part of the CDOT design process
when used to their full potential.
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