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Section 100 OpenRoads Desigher
Introduction

OHDOT OpenRoads Training Configuration

This Ohio Department of Transportation training material is available for both internal and external users.
This training guide is structured for ODOT’s internal users with the training data located in the ProjectWise
environment.

Training Guides
ODOT’s training guides for ORD are available in the OHDOT CADD Standards. As these training guides are
updated, the current version can be found in the following folder:

For an installation of the OHDOT CADD Standards within ProjectWise:

Ohio DOT Projects\Documents\03 Standards\CONNECT_Config\WorkSpaces\OHDOTCEv02\
Standards\OHDOT Utilities\Training\OpenRoads\ORD Design\

For an installation of the OHDOT CADD Standards external to ProjectWise:
..\OHDOT\Standards\OHDOT Utilities\ Training\ OpenRoads\ORD Design\

The training guide is modular in approach, with each topic presented in individual documents. This allows
ODOT to easily update individual sections without impacting other sections.

Training Datasets
For external users, the files used in this training are available in the OHDOT CADD Standards. See the
following document for more information:

..\OHDOT\Standards\OHDOT Utilities\Training\Setting up Training.pdf

The training manual is presented in a modular approach; however, the training exercises are sequential
with each training example building off the previous exercises. Additional datasets, with the sample project
partially completed in various states appropriate for the exercises, are planned for a future update.
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Bentley CONNECTION Client

Bentley Connect licensing requires users to log into their
Bentley account to secure a software license. B4 CONNECTION Client - 0 x

ODOT users should log in using your ODOT email address. The Benﬂeg
password is automatically applied based on your ODOT
credentials.

Contact your District CADD Administrator if you are unable to
log into your Bentley account.

Email Address

Next

Forgot password?

Mew User? Register Now
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OpenRoads Designer Introduction

OpenRoads Designer (ORD) is Bentley’s civil design software solution for surveying, drainage, subsurface
utilities, roadway, and site design. ORD supersedes Bentley’s previous design software packages InRoads,
GEOPAK, MX, and Power Civil.

ORD contains all the functionality of MicroStation CONNECT Edition with the addition of Civil design
capabilities.

ORD/SS10 Compatibility

Many of the civil design and 3D modeling functions in ORD are identical in behavior and functionality to the
OpenRoads tools that were available in previous Bentley civil design software offerings. However, the
underlying technology has undergone significant enhancements and is not backwards compatible with the
SELECTseries versions of InRoads, GEOPAK, MX, or Power Civil. Data can be exchanged between SS10 and
ORD formats by use of XML files to export and import specific information. It is highly recommended that
all users on the project, including any consultants or sub-consultants, use the same software versions.

ORD Software Updates

Bentley’s software updates alternate between major and minor revisions.

e Major updates are indicated by the second
number in the version number. These updates
include new software functionality that changes Civi File Upgrade X
the underlying software schema. Major updates

o To edit this file it requires upgrading to the installed software
are not backwards compatible with previous

version.

. This File:
versions. OpenRoads Designer Update 10 (10.10.21,04)

Installed Software:
OpenRoads Designer 2023 (23.00.00.129)

In the example on the right, a file that was last

edited with OpenRoads version 10.10 is opened the ile will e created in the same rolder 25 the fie being.

. . . . ded.
with OpenRoads 23. Opening the file will e

L. . . Press Mo to open the file read-only. The file will not be
upgrade the civil data to ORD 23. The file will no upgraded.
longer be editable in VeI'SiorlS prior tO 1010 or Press Cancel to close without openinag the file,
10.12.
Yes Mo Cancel

e Minor updates do not change the underlying
schema and do not require the file to be
upgraded from a previous release with the same
major version number.

As ODOT moves forward with software updates and the CADD Standards for ORD are updated, some of the
updates to the CADD Standards will not be backwards compatible with prior versions of ORD due to
changes to the schema. Therefore, it is important for both internal and external users of ORD and ODOT’s
CADD Standards for ORD to stay up to date with the current version of the software that is in use by ODOT.

The current ORD version that is in use by ODOT can be reviewed at the following web page:

software
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Ribbon Interface

ORD presents the user with a modernized ribbon interface, much like the various Microsoft Office products.
Learning the ribbon is relatively easy but it will take a little time for users to get familiar with the new
command layout.

The interface is organized by WorkFlows, Tabs, and the Backstage. Each is described below.

WorkFlows

The WorkFlow is selected by a drop-down menu in the upper left corner of the ORD interface.

|Drawmg T\LI— H l

Openkoads Modeling =

The WorkFlows present the various ORD commands logically
organized according to a task. For example, the Drawing
workflow contains commands that are used for typical
MicroStation drawing tasks.

OpenRoads Drawing Production
= Survey
= Geotechnical

Reality Modeling i . i i
Some of the most used drawing functions are available in the

other workflows.

Drawing
Madeling
Prop Visualization

[ Subsurface Utilities

Tabs

When a Workflow is selected, the various commands are organized into Tabs like the example below.

&4 | OpenRoads Modeling =]~ R =X - C:\Bentley, CONMECT\WaorkSpaces\ OHDOT\WorkSets\96213_D06_Survey\300-Survey'Basemaps\96213_FEDM.dgn

Home Terrain Geometry Site Layout Corridors Maodel Detailing Drawing Production Drawing View |

B-=- W ) . . Z
- | Defautt - Q . - ~ = & é # % ! l@ﬁ H1
~ @ & - ey :
L= L= . . = Explorer Atta(h Element .-, Reports Civil Corridor  psset Terrain Import  |mport Export
=20 =0 @0 0 F3 P v | Selection L4 ~ - Analysis * Reports ™ Manager Import~ Geometry™ " |RD  to IFC

Attributes Primary Selection Model Analysis and Reporting Model Import/Export

Each tab groups like commands into a logical organization of the various tools.

Note: Most WorkFlows contain a Drawing tab with commonly used MicroStation drawing tools.

Search Ribbon
The Search Ribbon key-in field, which is located at the top-right of the ORD user interface, is useful to
quickly find a desired command as you learn the ribbon interface without manually searching the ribbon.
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Search Ribbon (F4) o v|Lv AR e

As you key-in the name of a command, the Search Ribbon function will show a list of commands matching

the text string as it is entered. An example is shown below.

Muost Recently Used (1)

Place Fence

t?j Place Horizontal Ternporary Dimension
i Place Vertical Temporary Dimension
4 Place Civil Cell

@ Place Takle

A Place MNote

Show all results

Show Details

BackStage

The ribbon contains commands that are used for ORD and
MicroStation related drawing and design tasks. Tools that
are not command related, such as Plotting, Design File
Settings, User Preferences, etc. are in the “BackStage”
view.

To access the BackStage, select the File tab at the upper
left of the ORD user interface.

place xvhv ~ @

Most Recently Used commands
matching the key-in entry are
displayed at the top.

Floating the cursor over one of
the results will expand the item
to list the various places in the
ORD interface where the
command can be found.

Click on the command name,
without expanding the list, to
run the command.

Click on the command location,
with the list expanded, as shown
at left, to navigate to the
appropriate Tab in the ribbon.

OpenRoads Modeling =] H l:_li [fl\:l LA

Home Terrain Geometry Site Layout

k i ; é ol Create Civil Cell
o ®. Process Civil Cell

Element Place L
Selection b ™ Civil Cell 2k Drop Civil Cell

Selection Civil Cells

Primary

The BackStage has a list of commands at left, along with a list of recently opened design file, as shown

below:
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C\Bentleyh CONMNECT\WorkSpaces\OHDOT\WorkSets\36213_D06_Survey300-5urvey’ Basermaps\96213_FBOD

New Open

Open Recent Files for 96213_D06_Survey

96213_FB004.dgn
C:\Bentle\CONNECT\WorkSpaces\OHDOT\WorkSets\96213_D06_Survey\300-Survey\Basemaps)
Modified: 4/22/2019 12:18:51 PM Size: 562 KB

OHDOT_Symbols.cel
Save Settings XNCADDServices\OHDOT_CONNECT\WorkSpaces\OHDOT\Standards\Celly
Modified: 4/22/2019 10:26:52 AM Size: 1560 KB

OHDOT_Feature_Definitions.dgnlib
¥\CADDServices\OHDOT_CONNECT\WorkSpaces\OHDOT\Standards\Dgnlib\Feature Definitionsy,
Modified: 4/22/2019 10:22:03 AM Size: 826 KB

96213_FB003.dgn
CBentley\CONNECT\WorkSpaces\OHDOT\WarkSets\96213_D05_Survey\300-Survey\Basemaps\
Modified: 4/22/2019 10:11:54 AM Size: 560 KB

96213_FB002.dgn
Properties CA\Bentley\CONNECT\WorkSpaces\OHDOT\WarkSets\96213_D0S_Survey\300-Survey\Basemaps\
Modified: 4/22/2019 10:03:39 AM Size: 366 KB

96213_FB0O1.dgn
CBentley\CONNECT\WorkSpaces\OHDOT\WarkSets\96213_D05_Survey\300-Survey\Basemaps\
Modified: 4/22/2019 9:55:48 AM Size: 462 KB

96213_ET001.dgn
Export : CA\Bentley\CONNECT\WorkSpaces\OHDOT\WarkSets\96213_D0S_Survey\300-Survey\Basemaps\
Modified: 4/9/2019 &35:14 AM Size: 10925 KB

Save

Save As

Send Mail

Close

Tools

Settings

Print

Import

Publish i-model

Help Browse

Feedback

We will not cover all the functions available from the BackStage in this introductory class. Two of the most
accessed functions are listed below.

User Preferences
User Preferences are accessed from the BackStage by selecting Settings > User > Preferences.

Design File Settings

Design File Settings are accessed from the BackStage by selecting Settings > File > Design File Settings.
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ProjectWise

ProjectWise, Bentley’s engineering project collaboration software, is used to manage, share, and distribute
engineering project content. ProjectWise integrates with Bentley applications and other products including
Autodesk software and Microsoft Office.

With the migration to OpenRoads Designer (ORD), all internal projects started using ORD will be housed in
ProjectWise.

ProjectWise Explorer
ProjectWise Explorer is used to access project information stored in ProjectWise. The application is
accessed using the desktop shortcut shown below.

Fad

"
ity

Data Sources
ODOT'’s ProjectWise environment is configured with three main datasources as described below:

ProjectWise Explorer CONMECT Edition - O *

Datasource  Wiew Tools Window Help

: B ; = S T TSR i -

et R LOn S ._.. ®B: @ - |search [ - Dg

; - - : Address Go
R v Do o
- ProjectWise Explorer Datasources MName Description

- 1J Ohio DOT Archive
- Ohio DOT Projects
& IJ Ohic DOT Training-Testing

There are no views registered that are able to display curent selection.

For Help, press F1

e Ohio DOT Archive
o Read Only repository for completed plan sets.
e Ohio DOT Projects
o Active projects directory (directly replacing the “idrive”).
o All ODOT Connect projects will be housed here.
e Ohio DOT Training-Testing
o Sandbox area for training and testing which mirrors the active projects directory.
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Select the datasource from the ProjectWise Explorer

o The first time you access ProjectWise on any PC, you will see the create working directory dialog.
ProjectWise Explorer *

Warking Directory
c/users/kince/appdata/local/bentley/projectwise/workingdir/
chiodot-pw.bentley.com_ohiodot-pw-01/kyle.ince does not
exist,

Do you want to create it?

Click Mo to browse for a different folder,

e ProjectWise copies the working files to your local hard drive, called the Working Directory. It
contains temporary copies of the document files that you checked or copied out from a ProjectWise
server.

Ohio DOT Projects

B--ﬂ] ProjectWise Explorer Datasources

- Ohio DOT Archive

&l Ohio DOT Projects (kyle.ince@dot.ohio.gov)
£1-07 Documents
|: 00 Closed, Inactive and Cancelled Projects
E: 01 Active Projects
G- 02 Seld Projects
E: 03 Standards
E: 04 Admin Configuration
B[ 05 Additional Projects
w07 dmsSystem
[j---a Components
----- M Deleted ltems
i Saved Searches

e 00 Closed, Inactive and Cancelled Projects*
o Archive of project data that is completed or cancelled.
e 01 Active Projects
o Active PID projects (replacement of the project data folder).
e 02 Sold Projects
o Project Data location when project is in construction.
e (3 Standards
o CADD Standards, Help Documents, Templates, etc.
e (04 Admin Configuration
o Access control models and other ProjectWise configuration documents.
e 05 Additional Projects
o Area where projects without a PID may be worked on using OHDOT standards.
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Active projects are organized by District, County, and PID

as shown in the image to the right. =B

o The _D## folder is used for District-wide projects.

Opening Files with ProjectWise

] rer Datasources
[ Ohio DQT Archive

- 110428
| Defiance
- Hancock

= L_!’] Ohio DOT Projects (eric.thomas@dot.ohio.gov)
ElEC Docurments
| D0 Closed, Inactive and Cancelled Projects
|_:_|E_', 01 Active Projects
B0 District 01
@ Dot
2 Allen
L@ 105570

Files are opened by double-clicking on the file name in the ProjectWise Explorer dialog. The file is opened
with the associated program. Right-click on a file name and choose Open With to select the default

program for a given file type.

ProjectWise Explorer CONNECT Edition - [m] X
Datasource Folder Document OHDOT View Tools Window Help
P 2ot ] @ o da - searcn[D | B ) view asic “lg
i EiAdnress pur\iohiodot-pu.bentley.com:ohiodot-pw-04\Documents\06 Training Projects\abatesT\Design_Training\123 | [ Go =
E+{C Design_Training | Name Description Qut to File Updated Created  File Mam
= EZ‘ 123456 / 123456_BA0DD1.dgn Roadway Aerial Mapping Basema, 8/12/2022 10:08:16 AM 8/5/2022 1:17:43 PM  123456_E
[ 000-Adrmin ? i pping s
E:. 100-P1 /12345675)(001.5]9!1 Prop. S.R. 185 11/15/2022 2:35:28 PM 8/5/2022 1:17:40 PM 123436
E; foge anning - # 123456 _BKO02.dgn Prop. St. Peter Rd 2/6/2023 11413PM  B/8/20229:0236 AM  123456_E
-2 -Environmental
/123455 BK003.dgn Prop. Jameson Rd, 2/6/2023 12:36:34 PM 8/8/2022 9:02:38 AM  123436_E
7 300-Surv -
i E M_Eng‘:’;emg & 123456_BPO0T.dgn Prop. Roadway basemap Adsm.Bates@dat... 8/18/2022 :40:47PM  8/16/2022 9:2%:02 AM  123436_E
- Drainage /[ 123456 KDOO dgn Ex. Features Civil Digital Terrain Model Basemap 2/8/2023 %:3433 AM 8/16/2022 11:06:44 AM 123456 Kk
[ Gestechnical 123456 KMOO1.dgn S.R. 185 Civil 3D Modeling Basemep 2113/2023 115435 AM  8/5/2022 117:37PM 123456 K
- Landscaping /I123456_KM0D2.dgn St. Peter Rd. Civil 3D Modeling Basemap 8/9/2022 11:46:09 Al
[ Lighting A 1 gn Jameson Rd. iy deling Basemap ]
[ Mot /12345&}3001.119" Civil Superelevation Basemap 9/6/2022 3:
B-L7 Roadway
LD Basemaps
L. EngData < s
L7 Sheets
W RW Document Properties  Wark Area Properties  Folder Properties  Personal Portal  Photo Preview  Dependency Viewer Access Cortrol  Components
[ signals View: |DGN |
[T Structures
[ Traffic Property name Property value Property name Property value
- Utilities Mame 123436_KMODD3.dgn Description Jameson Rd. Civil 3D Modeling B...
g p g
- 500-RealEstate File Name 123456_KMOD3.dgn File Updated 8/12/2022 11:00:07 AM
-7 600-Contracts Version Sequence 0
L= 800-Construction sheet_scale Title Civil 30 Modeling Basemap
ey M'A((_Dunting Comments Outto
[ 950-Reviews Folder Id 1495578 Storage Storage
HE/ 990-WorkSetStandards Comments Object GUID {27796602-2dc0-4c3e-0327-BeeeT...
g ggg-zc;atchh Object Id i
2 aved Searches v
< >

For Help, press F1
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The icons to the left of the file name are described below:

File has Read/Write access

7

e The user can check out the file for revisions. While the file is checked out locally, the file on
the server is locked to other users.
File has Read Only access

e This symbol means the user can read the file but cannot edit the file. The user can view the
file, but it remains available (and unlocked) to other users.
File is Checked Out by you (others see the Locked symbol)

e A copy of the file has been sent to your local working directory for editing. The file remains
locked to other users until you check the file back in.
File is Locked

o The file is being accessed by another user (Checked Out or Exported) and is not available.
Users can still open the file as Read Only.
File has been Exported by you (others see the Locked symbol)

o Files are typically exported to a local folder and then worked on outside of ProjectWise.
When finished, the files are then Imported back into ProjectWise.
File is in Final Status

T

e No changes are allowed. This is an archived file status.

When a file is opened from ProjectWise Explorer, the file is copied to your local computer and is locked on
the server. Other users can view the file but cannot edit the file while it is checked out by another user.

Changes to the file are not reflected on the server copy until one of the following actions is preformed:

1. Thefile is closed and checked back into the server using the Check In option.
2. The server copy is updated by choosing File> Update Server Copy in ORD.

Opening Multiple MicroStation Design Files

Double-clicking on a file name opens the selected file. By default, ProjectWise does not allow the user to
open multiple design files simultaneously. If a MicroStation design file is currently opened, the software
forces the user to close the current design file.

Multiple files can be opened with ProjectWise as follows:

o To open asecond file for write access (assuming the file is not locked by another user), hold down
the Shift key while double-clicking a file name.
e To open asecond file for read access, right-click the file and choose Open as Read-Only.
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Closing Files
After completing work on a document, in a supported application, ProjectWise will provide options for
checking the document back into the server.

e ChecklIn
o Upload any document changes from your local copy to ProjectWise and mark the file
available to other users.
e Update Server Copy
o Updates any changes to ProjectWise but keeps the file checked out. (Also, under File >
Update Server Copy.)
e Free
o Checks document in but ignores any local document changes. This command also purges the
document from your local working directory.
e C(lose
o Dismisses the Check In window. Changes to the document are retained on your local copy
but are not uploaded to ProjectWise and are not available for other users. The document
remains checked out to you.

Check In x

General Comment

Documents

MName Title Comments

fﬁ'l?jdﬁﬁ_i(h"l[ﬂ]'l.dgn Civil 3D Medeling Basem...  5.R. 185 Corridor

< >
Falder: 01 Active Prajects\District 06'_D06\ethomasDesign_Training,123456\400-Engin. ..

] create new version during Chedk In

Version: | |

| ' Update ServerCopy | |
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The OHDOT WorkSpace

This section presents a brief introduction to the OHDOTCEv02 WorkSpace. More information can be found
in the OHDOT CADD WorkSpace Basics training guide, available in the following location within
ProjectWise:

03 Standards\CADD Standards\CONNECT_Config\WorkSpaces\OHDOTCEv02\Standards\
OHDOT Utilities\ Training\ OHDOTCADDWorkSpaceBasics\

OpenRoads uses a WorkSpace to define the CADD Standards for a WorkSet. A Workspace is a custom ORD
environment or configuration. By selecting a workspace, you are customizing ORD for a specific discipline,
project, or task. The workspace contains pointers to the CADD standards, DGN libraries, cell libraries, seed
files, symbology resources, etc. necessary for the project.

ODOT maintains a custom WorkSpace for Open Roads Designer as described below. The CADD standards
for ORD are maintained by the Office of CADD and Mapping Services.

When you access an ODOT project through ProjectWise Explorer, you enter a managed workspace
environment. The CADD Standards are defined for ODOT projects and do not need to be specifically
selected by the user.

ODOT’s CADD Standards for Bentley CONNECT products are housed within ProjectWise in the following
location:

Ohio DOT Projects > 03 Standards > CADD Standards > CONNECT_Config > WorkSpaces

Two WorkSpaces that have been configured for ODOT Standards are available, OHDOTCEv01 and
OHDOTCEvV02, as described below.

The OHDOTCEvVO1 WorkSpace (Retired 3/6/23)

The OHDOTCEv01 WorkSpace has been superseded by the OHDOTCEv02 WorkSpace. This WorkSpace is
provided to allow users to complete projects that were started with this WorkSpace. New projects are all
configured to use the OHDOTCEv02 WorkSpace. OHDOTCEv01 will no longer be updated.

The OHDOTCEv02 WorkSpace

With the September 24, 2021, update to the ODOT CADD Standards, ODOT has released the OHDOTCEv02
WorkSpace. This workspace differs from the previous version primarily with the fonts that are used for
plan production.

In the previous version, font Aerial was used for the annotation of both existing and proposed items. This
made it difficult to differentiate between existing and proposed annotations. With the OHDOTCEv02
workspace, ODOT is moving to using font Calibri Italic for proposed items and font Calibri Light for existing
items.

The OHDOTCEv02 WorkSpace also removes the old Drainage and Utilities dgn library (.dgnlib) from the
standards.

Projects started with the OHDOTCEv01 WorkSpace should normally be completed using that WorkSpace.
As new projects are started, the OHDOTCEv02 WorkSpace should be used.

Section 100 - OpenRoads Designer Introduction



Ohio Department of Transportation May, 2023

Office of CADD and Mapping Services

When projects are created, the WorkSet is associated with the WorkSpace. ODOT’s users do not need to do
anything to select the appropriate WorkSpace for a project. The associated WorkSpace is automatically
loaded when a design file is opened.

The WorkSpace that is assigned to a WorkSet can be reviewed in ProjectWise by right-clicking on the
WorkSet folder name and choosing the Properties option.

Work Area Properties d
- : From the WorkSet Area Properties

General Statistics Resources Properties View .

Audit Trail Participants Project Wise Project WorkSpace dialog, select the WorkSpace tab to
ks review the assigned WorkSpace as
Work Space type: Managed

Haneg ] shown at left.
Level associations: |Dbject & Inherted e |
In the ODOT environment, users are
& Predefined ) ’
. # Load Ohio DOT MicroStation Corfiguration : (nherited from the datasource not permltted to Change the
i"tl’_a'at_ WorkSpace that is assigned to a
plication . .
Customer WorkSet. Contact the ProjectWise
Organization Site team if the WorkSpace needs to be
‘Work Space
"4 OHDOTCE02 : Load OhiaDOT Connect Edtion v2 Workspace, Sets _UIS changed for a WorkSet.
Work Set/Project % .
Role The assigned WorkSpace can also be
User reviewed within a design file be
selecting File > Settings >
Configuration > About
Configuration.
Exercises in this manual use the
OHDOTCEv02 WorkSpace.
< >
Allow inhertable configuration block associations from the parent to

propagate to this object and all child objects
0 Replace configuration block associations on all child objects with entries

shown here.
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WorkSets

Projects in ORD are known as WorkSets. A WorkSet is used to house the files for each individual ODOT
design project. WorkSets serve the following purpose:

e Used to store all related project information.
e Define the folder structure for the project.
e House project specific CADD Standards.

WorkSet Creation inside the ProjectWise Environment
Projects that have been assigned an ODOT Project Identification Number (PID) are created in the Ohio DOT
Projects > 01 Active Projects.

Projects that do not yet have a PID number assigned but may be assigned a PID number at a future date are
created in the Ohio DOT Projects > 05 Additional Projects data source.

In either case, the District ProjectWise Administrator is tasked with creating new projects using a custom
application. The application is available in the OHDOT CADD Standards in the following location:

..\OHDOT\Standards\Applications\OHDOTCreateWorkSet.exe

+| OHDOT WorkSet Creation Tool - O x
Help
WorkSpace Info

ProjectWise chiodot-pw.bentley.com:ohicdot-pw-02(Chic DOT Projects)

IE‘ WorkSpace Loc: 03 Standards\CADD Standards\CONMECT_Config\WorkSpaces\OHDOTCEvO2\

Mode
@ Create ) Modify
[[Jcreate for Plan File Only

WorkSet Template: | 000000_OHDOT_Template -

IE‘ Create WorkSet inside Loc: 01 Active Projects\,

Project Info
[] Non-PID

PID: ° PID can't be nothing

GCS: | Mo GCS

| | Connected Project: Create Connected Project
Externals: Add/Modify Externals|

WorkSet Survey Folders |gR

200 -Survey &
WorkSet Engineering Folders |3

400 -Engineering —11E~

A ) Structure Folders |@R

Create WorlkSet

@ Results

See the application’s support documentation for more information.
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Geographic Coordinate Systems

OpenRoads Designer (ORD) contains Geo-Coordination features which allow users to specify the position of
the design contents on the earth’s surface. Once that position is established, the design can be easily
coordinated with other data for which the geographic location is known. A library of predefined Geographic
Coordinate Systems (GCS) is available in ORD. Additionally, custom coordinate systems can be defined for
projects that have been mapped to ground coordinates by defining a custom coordinate system.

When a GCS is initially selected, you are simply defining the coordinate system where the data resides.
Choosing a GCS when one has not been previously defined does not re-project existing data in the design
file to the selected GCS. The content of the design file will be re-projected when changing from one GCS to
another.

Once a GCS is defined, ORD understands the geographic location of your design and provides additional
capabilities such as:

o Referencing other geo-located designs and raster data.

e Displaying geographic latitude and longitude.

o Entering latitude and longitude data.

e Interfacing with a Global Positioning System device to correlate your physical position with the
design on a mobile computer.

NOTE: The intent of the GCS is to define the location of the data for easy integration with other
georeferenced data. It is not intended to be used “on the fly” to translate the data from grid to ground, or
vice versa. Once defined, the survey data should be left in the defined coordinate system.

When a new WorkSet is created in ProjectWise, the ODOT application that is used to create projects
provides the option to identify the GCS for the project. The project can be defined to use the appropriate
State Plane coordinate zone, or the coordinate system can be left undefined in preparation for defining a
custom coordinate system.

Before any work begins on the project, it is a best practice to discuss the coordinate system requirements
with the District Survey Operations manager, and then to review the coordinate system assigned to the
seed files for the project to ensure it has been correctly defined.

Grid Coordinates:

o Ifthe project is mapped to grid coordinates, the coordinate system for the project is defined using
one of the standard coordinate projection systems for Ohio.
e The coordinate system is assigned to the seed files for the project when the project is created.

Ground Coordinates:

o Ifthe project is mapped to ground coordinates, a custom Geographic Coordinate System (GCS) can
be defined with the combined scale factor for the project. This step is not required, but it does
provide advantages for users of the project data.

e Ifacustom coordinate system is used, the project is created with No GCS assigned. A DTY file is
copied into the project that can later be customized by the Surveyor with the combined scale factor
for the project.
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Reviewing the current GCS
The seed files for the WorkSet are defined for the appropriate coordinate system. Open each seed file to
ensure that the coordinate system is correctly defined. See files for the WorkSet are in the following folder:

990-WorkSet Standards\Seed\

The GCS is defined by selecting Drawing > Utilities > Geographic > Coordinate System to access the
Geographic Coordinate System dialog shown below.

s

E# Geographic Coordinate System — *

e a-E

The current coordinate system is displayed on the

dialog as shown at left. If no coordinate system has been

CerEatGEnyraplsetonaiteS st defined, the Name will display “None”.
Mame: OHB83/2011-NF

Description:  MSR511(MAD23/2011) Ohic, North Zone, U
Source: EPSG:6549

NAVDSS

If the correct system is assigned for the project, close
the file, and continue reviewing the remaining seed files
for the WorkSet.

Vertical Datum:

If the coordinate system is undefined, or set incorrectly, it is best to coordinate with the District Survey
Operations Manager before making any changes.

If a custom coordinate system has been defined by the Survey personnel, it will be named using the County
and PID Number with the word “Ground” in the name like the example show below.

£} Geographic Coordinate System - X
P T T R
GE ‘:z » OF fr" ‘El ':5

Current Geographic Coordinate System
Mame: CTY-PID-GROUND

Description:  MADBS3/2011 Ohic State Planes, North Zon
Source:  Derived from OHE3-N
NAVDES

The process to define a custom coordinate system for
projects mapped to ground coordinates is detailed in
ODOT'’s training material for OpenRoads Survey.

Vertical Datum:
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WorkSet Folder Structure
All ODOT projects use a standard folder structure for the WorkSet. An Excel file detaining the intended
usage for each folder can be found in the ODOT Standards in the following location:

e Ohio DOT Projects > 03 Standards > CADD Standards > CONNECT_Config > WorkSpaces >
OHDOTCEvV02 > Standards\OHDOT Utilities\Documentation\CONNECT_Project_Folders.xlsx

A summary of the folders used for ORD design and drafting is included below.

300-Survey
e 300-Survey\Basemaps\

Used to store survey and existing basemap design files. [ 300-Survey

DGN Files: | Do Basemans
o BA - Aerial Mapping e P
: . B0 SurveyData
o BC- Aerial and Ground Combined oy e ,
=+ Existinglnformation
o FB - Ground Survey Basemap [ Deeds
= No Alignments -
) " RWPlans
* No Right-of-Way .
o SurveyPlats
= No Parcels. | [ TaxMaps
= No Exceptions! | FieldData
o FD - New file for field terrain models &Y Images
o PC - New file for Point Cloud data Lr Aerial
Retired Files: |_ Field
- Motes and Sketches
o BE - No longer used for ORD Projects -\ Officellata
17" Report
Notes: o Cepors
B Research
e By default, ODOT’s Roadway personnel have read-access to the i Deeds
300-Survey folder and sub-folders. L- RWPlans
e Designers will reference the Survey information. Any changes e SurveyPlats
that are required by the design personnel must be coordinated - TaxMaps

with Survey.
e New folders can only be created at the bottom level folders.
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400-Engineering
Each discipline specific folder in the 400-Engineering folder has three sub-
folders as shown at right.

Alignments are stored in the following file:

e BK- Geometry Basemap, located in the (400-
Engineering\Roadway\Basemaps folder).

e One alignment per file. Use multiple files for multiple alignments.
Example: 123456_BK001.dgn, 123456_BK002.dgn, etc.

Notes:

e ODOT’s Surveyors have Write access to the 400-Engineering folder
and sub-folders.

e ODOT doesn’t recommend using container files for alignments.
Example: 123456_BK000.dgn, 123456_BK100.dgn, etc.

990-WorkSetStandards

CADD Standards specific to a project are stored in the 990-WorkSet
Standards folder. When a new project is created in ProjectWise, WorkSet
specific CADD Standards are placed in these folders as detailed below:

e GCS
o This folder contains the DTY file defining the Geographic

Coordinate System in the case where a custom scale factor is

May, 2023

=1
t

E'L- 400-Engineering

Drainage
Geotechnical
Landscaping
Lighting
MOT
Roadway

1~ Basemnaps
-..[7" EngData

Signals
Structures
Traffic
Utilities

-0 990-WorkSetStandards

defined for the project. The DTY file is copied from the OHDOT CADD Standards and is
named “######_Custom.dty” using the PID number for the project.

e Plotdrv

o This folder contains the PSET file for the WorkSet. The file is copied from the OHDOT CADD
Standards into this folder. The copied file is renamed “######.pset” using the PID number.

e Seed

o Seed files are copied from the OHDOT CADD Standards and renamed using the PID number

for the project.

o These seed files are defined using the appropriate Geographic Coordinate System when the

WorkSet is created.

o The Design seed files are renamed with the ODOT PID Number.

o The Drawing and Sheet seed files are not renamed with the PID number. It is necessary to
maintain generic names for these two seed files for the ORD sheet clipping process.

e Template Library

o The OHDOT_Templates.itl file is copied from the OHDOT CADD Standards into this folder.
The copied file is renamed “######_templates.itl” using the PID number.
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WorkSet Design File Names
Design files are named using the format defined in the Location & Design Manual, Volume 3 - Highway
Plans, Section 1204.3.4.

Creating MicroStation DGN Files
New Design Files are created within ORD by use of the OHDOT Create Design Files application. The

application is accessed from the Ohio DOT Workflow by selecting the OHDOT Create Design Files icon as
shown below.

OpenRoads Modeling m

ﬂ |OpenRoad5 Modeling -

BrodEBB«-» Sk

Home Apps Links Admin

= B = J4| [4

OHDOT OHDOTCEAD2  OHDOT Project OHDOT Zip | OHDOT Create
Create WorkSet Project Indexer  Indexer (... Verifier Design Files

Projects (Q) Files (W)

&4 |onio DOT .

OpenRoads Drawing Production
= Survey s
= Geotechnical -
Reality Modeling

Drawing
Subsurface Utilities

Prop Ohic DOT I} -

The dialog is shown below. See the application help for more informati

;ﬂ Create Design Files

Help Settings
Parent Folden
r Filters Defaults
Engineering Fole Structure Folder: PID:
v @ Categories v 400-Enginee ¥ | Roadway' v | 123456 001~
Survey Folder:  'Wall Folder
300-Survey, ¥ | Roadway' 7
Create Category Type Description Code #of Files Base Folder Folder File Name  File Suffix Comments Scale Seed

[J |Roadway Basemap | 3D Modeling KM 0 [400-Engineering\RoadwayBasemaps\, 123456_KM 1:20 |123456_DesignSeed2d.dgn| =
] |Roadway Basemap | Digital Terrain Model KD 0 [400-Engineering\| Roadway\Basemaps\, 123456_KD 1:20 |123456_DesignSeed3d.dgn
[] |Roadway Basemap | Environmental BV 0 [400-Engineering\| Roadway\Basemaps\, 123456 _BV 1:20 |123456_DesignSeed2d.dgn
[ |Roadway Basemap | Geometry BK 0 [400-Engineering\| Roadway\Basemaps\, 123456 _BK 1:20 |123456_DesignSeed2d.dgn
[ |Roadway Basemap | Roadway EP 0 [400-Engineering\| Roadway\Basemaps\ 123456_BP 1:20 (123456_DesignSeed2d.dgn
[J |Roadway Basemap | Superelevation K5 0 [400-Engineering\| Roadway\Basemaps\ 123456_KS 1:20 (123456_DesignSeed2d.dgn
[J |Roadway Basemap | Aerial Mapping BA 0 [400-Engineering\| Roadway\Basemaps\ 123456_BA 1:20 (123456_DesignSeed3d.dgn
[J |Roadway Basemap | Aerial and Ground Combined EC 0 [400-Engineering\| Roadway\Basemaps\ 123456_BC 1:20 (123456_DesignSeed3d.dgn
[ |Bridge Basemap | Bridge BS i) [400-Engineering\| Roadway\Basemaps\, 123456 _BS 1:20 [123456_DesignSeed2d.dgn
[ |Bridge Basemap | 3D Model KB i) [400-Engineering\| Roadway\Basemaps\, 123456 KB 1:20 [123456_DesignSeed2d.dgn
[ |Bridge Sheet Site Plan sp 0 [400-Engineering\|Roadway\Sheets\, 123456 5P 1:20 |OHDOT_SheetSeed2d.dgn
] Bridge Sheet General Plan G 0 [400-Engineering Roadway\Sheets), 123456_5G 1:20 |OHDOT_SheetSeed2d.dgn
] Bridge Sheet General Notes SN 0 [400-Engineeringl, Roadway\Sheets), 123456_SN 1:1  |OHDOT_SheetSeed2d.dgn
[ |Bridge Sheet Estimated Quantities 5Q 0 [400-Engineering\|Roadway\Shests\, 123456_SQ 1:1  |OHDOT_SheetSeed2d.dgn -

Create Files
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Section 101 WorkSet Exercises

Exercise

In this exercise we will access ProjectWise Explorer to open a design file, explore the ORD ribbon interface,
and create a new design file for the WorkSet.

Part 1: Accessing the Training Workset and Creating Design Files
e Open ProjectWise Explorer

Fad

"
ity

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e From the training folder, browse to the 300-Survey\Basemaps\ folder

e Right-Click on the file 123456_FB001.dgn and choose the Open With... option to open the file with
OpenRoads Designer XXXX. Toggle the Always use the program option ON

24 Open document with X
Select

Program

Mame Aﬂiaﬁon Enable Leﬁag InteEraﬁon
(e
»* Ml OpenRoads Designer 2024 "C:\Program Files\Bentley\OpenRoads Designer 2024.0010...  No
* | OpenRoads Desi CE 2021
> RéI'E:s:az s Lesigner "C:'Program Files'\Bentley \OpenRoads Designer CE 10.10Y2... Mo 6

+ J OpenRoads Designer CE 2022 "C:'Program Files'\Bentley \OpenRoads Designer CE 10.12Y2... Mo

Release 3

" A OpenRoads Designer 2023 "C:'\Program Files\Bentley\OpenRoads Designer 2023.0010... No

Iﬂ Always use this programl o Browse

") Open document as read-only
Click here for a list of suggested document viewers

© Cancel

e Select OK to open the file.
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Let’s review the Geographic Coordinate System (GCS) assignment. The seed files for all ODOT projects
should have a GCS defined.

After opening the file, take the following steps:

o Select the Drawing Workflow from the upper left of the ORD interface
e Select the Coordinate System icon from the Utilities tab to review the assigned coordinate system
value.
o Whatis the name of the currently assigned Geographic Coordinate System?

o There is no need to change the coordinate system parameters. If the coordinate system has
not been defined, contact the survey personnel.

o Itis good practice to make sure the GCS has also been defined for the Seed3d and the
Drawing Seed files. Open those seed files to verify the GCS has been defined.

o As each file is opened, be sure to check the files back into ProjectWise using the Check In
option when prompted. Alternately, since no edits were made to the file, the Free option
can be used to release the file without saving any changes.

Next, we will create some design files for the WorkSet.

o Select the Ohio DOT Workflow from the top left of the ORD interface.
e From the Apps tab, select the OHDOT Create Design Files icon

Section 101 - WorkSet Exercises
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&1 | ohio DOT -|@- OHEE « -

Home Apps Links Admin

5 B G | L

OHDAOT OHDOTCEvD2 OHDOT OHDOT Create
Create WorkSet Project Indexer WorkSet Importer Design Files

Projects (O] Files (W)

£ Create Design Files - m] X
Help Settings
Parent Folder:
r Filters Defaults
Engineering Fol¢ Structure Folder: PID:
«|(¥) Roadway, [shest 400-Enginee ¥ | Rosdway\ v | 12356 [001 ~
Survey Folder:  Wall Folder:
300-Survey v | Roadway\ -
Create Category Type Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale Seed
] |Roadway Sheet Title Sheet GT 0 400-Engineering'(Roadway\Sheets\ | 123456 GT 1:1  |OHDOT_SheetSeed2d.dgn =
[] |Roadway Sheet Schematic Plan GB 0 400-Engineering\|Roadway\Sheets\ | 123456_GB 1:20 |OHDOT_SheetSeed2d.dgn
] |Roadway Sheet Typical Sections GY 0 400-Engineering(Roadway\Sheets\, | 123456 GY 1:20 |OHDOT_SheetSeed2d.dgn
[] |Roadway Sheet ‘General Notes GN 0 400-Engineering\(Roadway\Sheets\, | 123456 GN 1:1  |OHDOT_SheetSeed2d.dgn
] |Roadway Sheet General Summary GG 0 400-Engineering\(Roadway\Sheets\ | 123456 GG 1:1  |OHDOT_SheetSeed2d.dgn
[] |Roadway Sheet Maintenance Data Gl 0 400-Engineering\(Roadway\Sheets\ | 123456 GJ 1:1  |OHDOT_SheetSeed2d.dgn
] |Roadway Sheet Sub-Summary G5 0 400-Engineering'(Roadway\Sheets\, | 123456 GS 1:1  |OHDOT_SheetSeed2d.dgn
[] Roadway Sheet Calculations/Computations | GC 0 400-Engineering'|Roadway\Sheets\, 123456_GC 1:1 QOHDOT_SheetSeed2d.dgn
] |Roadway Sheet Plan and Profile or Plan GP 0 400-Engineering'(Roadway\Sheets\, | 123456 GP 1:20 |OHDOT_SheetSeed2d.dgn
[ [Roadway Sheet Profile GF 0 |400-Engineering'|Roadway\Sheets), 123456_GF 1:20 |OHDOT_SheetSeed?d.dgn -

Create Files

The application is opened as shown below:
e C(Create the following DGN files:
o Set the Filters to Roadway and Sheet as shown above.
o Create the following files:
= Title Sheet
= Schematic Plan
= Typical Sections
Which Seed File is used to create these design files?
Which folder are the files created in?
What should be entered for the Comments field for each file?
Title Sheet:
Schematic Plan:
Typical Sections:

What should be entered for the Scale field for each file?
Title Sheet:
Schematic Plan:
Typical Sections:

e After creating the design files, close the Create Design File application

Section 101 - WorkSet Exercises
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Part 2: Exploring the ORD Interface

e Without using the Search Ribbon key-in (unless you absolutely cannot find the command), locate
the following commands and write down the location where you found the command:

Place Smartline
Place Text

Edit Text
Annotation Scale
OpenRoads Line Between Points
OpenRoads Spiral-Arc-Spiral
OpenRoads Create Template
OpenRoads Create Corridor

e Whatis the Geographic Coordinate System that is assigned to the file?
How was the GCS assigned to the file?

e In which folder are the Seed files for the WorkSet located?

e In which folder is the OpenRoads Template Library for the WorkSet located?

e Whatis the name of the User Preferences file?

This completes this exercise.

e Exit the current file and check it back in to ProjectWise

Section 101 - WorkSet Exercises
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Section 200 Working with ORD Survey
Files

Survey Basemaps

Survey mapping processed with the OpenRoads Survey tools is written directly to a MicroStation design file
without the use of any external databases. This “field book” (FB) design file is in the following folder within
the ODOT WorkSet folder structure:

.\PID\300-Survey\Basemaps\

The Survey information is processed in a 3D design file. Designers will work in 2D files and will attach the
3D survey information as a reference attachment.

An existing ground terrain model is typically generated from the survey information. The terrain model is
typically contained in the FB design file in cases where the terrain is comprised of only the ground survey
information. In cases where the survey information is combined with other terrain data, such as LiDAR
data, the combined terrain model is usually stored in a separate design file using the “FD” two-character
code in the file name. Contact the survey personnel for clarification on which design file contains the
terrain model that is to be used for the project, particularly in cases where a complex terrain model is
generated from multiple sources in a separate FD design file.

Survey Data Integrity

Protecting the integrity of the survey information has always been a concern for ODOT’s Survey personnel.
The accuracy of the Survey information is the responsibility of the surveyor and therefore the original
survey information should not be edited by design personnel. Under no circumstances should design
personnel edit the survey data contained in the Survey field book FB design file. If changes need to be
made to the survey files, these changes should be coordinated with the originator of the survey data.

Survey Point Features

When survey data is processed, each field shot is stored as a Point Feature in a Field Book within the
survey field book FB design file. For example, the field code “PP” is used to designate a power pole. When
the survey data is processed, the power pole code is plotted in the design file using an ODOT standard cell
element as shown below:
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MName: 5V2644

Field Code: PP

Link Code: None

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Attributes Pair: MATERIAL Wood]OWNER AEP|POLE# 152965
| Easting: 1360557.808"

" | Northing: 720388.009'

Elevation: 974.709'

May, 2024

When the survey field book is attached
as a reference, the data for an
individual point can be reviewed as
follows:

From the Home tab, choose the
Element Selection command. Float
the cursor over a referenced survey
point and allow the cursor to rest over
the element.

.1 Data File Name: DAR185SurveyPoints-LinkCodeAfter.csv
=-..-” |Field Book Name: Field Book 1

"~ ~ —| Feature Definition: Survey\Utilities\Electric\Points\PP A pop-up dlalog will appear ShOWll’lg
Feature Description: Power Pole the survey information for the point as
Cel:PP\Circle shown at left.

- Level: UT_X_Electric_Cells
Ref: Default Comment (.A\.\.\300-Survey\Basemaps\123456_FB001.dgn)

With the December 2020 update to the OHDOT CADD Standards, macros have been added to annotate
points like GEOPAK Survey. An example of the annotation placed by a macro for a point is shown below.

These annotations are placed as text elements in the file on the levels listed below.

Annotation MicroStation Level
Point Name SV_X_Text_Name

Point Elevation SV_X_Text_Elevation
Field Code SV_X_Text_Comment

The display size of the annotations is based on the Annotation Scale parameter.

Section 200 - Working With ORD Survey Files
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Linear Features
A series of survey points representing curvilinear features can be connected as a Linear Feature as shown
in the example below.

Sy

Linear Feature - Mot available

Name: FEN7
Field Code: FENT
. Zone: 1
- Terrain Model Attnibute: Determine By Feature Definition
-~ . Data File Name: DAR1855urveyPaoints-LinkCodelfter csv
e Field Baok Name: Topo Survey
~~ .. Feature Definition: Survey'\Roadway\Lines\FEN
~~ Feature Description: Fence
Creation Type: GeneratedByPointlList

Line String
Level: RD_¥_Fence
Ref: Topo Survey (1.1 \300-Survey\Basemaps\123456_FB001.dgn)

With the Element Selection tool active, floating your cursor over the referenced linear feature will open a
pop-up menu with information about the feature line as shown in the example above.

Field Attributes
Many of the ODOT field codes allow for the use of attributes to store additional information with a specific
survey shot. For example, the feature code “PP”, used to specify a Power Pole, has the following attributes:

Material
Owner
Pole#

The attributes may or may not be plotted in the file depending on whether the survey personnel have
elected to annotate the model. Annotations are not automatically placed in the design file as they were with
previous software.

— Y

i A

In the example at left, the annotation is placed in the file on the level
SV_X_Text. These annotations are intended for information only. See the
Annotating Survey Elements section for more information.

Lt !
!/ [MATERIAL]:Wood
[OWNER]-AEF
[POLE#]:152965

Attributes can also be reviewed in the pop-up dialog that is displayed when floating the cursor over a point
as described on the previous page.
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Design File Levels for Survey Data
The OHDOT CADD Standards include several MicroStation levels that are specific to survey information.

These levels are grouped in the level library using the prefix “SV”.

The levels can be turned on/off using the Level Display dialog. The Level Display dialog can be opened in
all the various Workflows by selecting icon in the Primary group of the Home tab as shown below.

ﬂ OpenRoads Modeling '|"E—=" HE %« 2 5 X 5 ciBentley\cONNE

Home ‘Terrain Geometry Site Layout Corridors Model Detailing

¥ | Default M . R -
Q Atach o
— R d = v || = b i ac
@ 0 =0 =0 g 0 0 Explorer Tools ~ %j - @ -
Attributes Primary

The Level Display dialog includes the ability to filter the dialog to only show specific levels. By selecting the
Survey filter, the dialog will show only the survey levels.

= Level Display - View 1 — x

%1 I:; | View Display ~| The following levels are typically not shown on the plan
and should normally be turned off after the surve
e [B 7o et - y y

basemap has been attached as a reference.
113765_FEO01.dgn

o PV_X _COP (center of pavement)
e SV _X Break Lines

e SV_X Random_Point

e SV_X Shot_Marker

o SV_X_Text_Comment

o SV_X Text_Elevation

o SV X Text Name

o SV X Text

Mame Used =

SV_X_Control_Cells_Found
SV_X_Control_Cells_Found_Text
SV_X_Mon_Cells_Found
SV_X_Mon_Cells_Found_Text
SV_X_Random_Point
SV_X_Shot_Marker
SV_X_Text
SV_X_Text_Comment
SV_X_Text_Elevation
SV_X_Text_Name

SV_X Toe_of Slope
SV_X_Top_of_Bank

5 rol_Point
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Annotating Survey Elements
Annotation for Survey elements is not automatically placed in the FB design file when the survey data is
processed as it was in PowerGEOPAK.

Survey elements can be annotated in the Field Book (FB) design file by the surveyor, or in any file that the
FB design file is attached as a reference.

In the example below, the attributes for the building were entered by the surveyor as the data was
collected in the field.

Linear Feature - Not available

Name: BLD1
Field Code: BLD1
Zone: 1

Terrain Model Attribute: Determine By Feature Definition

Attributes Pair: USE RESIDENTIALISTORY 1]CONSTRUCTION FRAME|ADDRESS 123 S.R. 185
Data File Name: DAR185SurveyPoints-LinkCodeAfter.csv

Field Book Name: Field Boaok 1

Feature Definition: Survey\Buildings\Lines\BLD

Feature Description: Building Camer
Creation Type: GeneratedByPointList

Level: BD_X_Building
Ref: Default Comment (..\..\..\300-Survey\Basemaps| 123456_FB001.dgn)

The Feature Definition assigned to the element controls how each Survey item is annotated. The
annotation is also dependent on whether the surveyor entered any attribute data in the field as the survey
data is collected.

Annotation is placed in the active model by selecting an individual element, by a selection set, or for all the
civil elements in the active mode by use of the annotation commands shown below:

&4 operRoadsModeling = O ke Bl (B 4 - 4 & 2 X = CiBentley\CONNECT\WorkSpaces\OHDOT\WorkSets\123456_2019R1\400-Engineering\Roadway\Bz

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

? k E’Sé:g ﬁb m q @/‘AE‘AAE Af?:

N - .
- Element ..., Clip = Create  Update Saved  Apply Place = Place Place Place Edit Change Text
L-E| Selection i 7 | Volume & Saved View View Settings Saved View Table = Note Label Text Text Attributes A M

Clip Saved Views T« | Tables MNotes Text T

A nBC

— Yo
Element Model
Annotation ¥ Annotation ¥

Selection Annotations

Primary

An example of the annotation that is placed for a building using the Element Annotation command is
shown below.
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1 STORY FRAME
 RESIDENTIAL
- 123SR.185

Annotations can be removed by manually deleting the text, or by use of the Remove Element Annotation
or the Remove Model Annotations command.

A ABC

N f \

Element Model
Annotation>  Annotation = B

A Annotate Element

_ #  Remove Element Annotations
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Geographic Coordinate Systems

A Geographic Coordinate System (GCS) is used to define the position of the survey and design information
on the Earth’s surface. Once the position of the data has been established, the design can be easily
coordinated with other data for which the geographic location is known such as Google Earth, Bing Maps,
Geo-Referenced Imagery, or GIS systems.

Defining the Geographic Coordinate System is a requirement of the OHDOT CADD Standards. See the
Location & Design Manual, Volume 3 - Highway Plans, Section 1204.3.5 for more information.

Alibrary of predefined GCS is available in ORD. Optionally, a custom GCS can be defined for projects that
have been mapped to ground coordinates, if required.

The process to create a custom GCS for Grid-to-Ground conversions is the responsibility of ODOT’s Survey
personnel and is not covered in this manual. This manual will cover the basics of reviewing the GCS and
create new design files using the same GCS that has been defied by the Survey personnel.

Note: The purpose of the GCS is to define the location of the data on the earth’s surface. ODOT does
not recommend changing the GCS to re-project the data.

WorkSet Seed Files and Geographic Coordinate Systems

A seed file is an empty MicroStation design file that has been configured to meet ODOT requirements. The
seed file is used as a template when new design files are created. The seed file selected by the user is copied
and renamed to create the new file.

When a new project is created, 2D and 3D seed files are copied from the CADD Standards folder to the
project’s 990-WorkSetStandards\seed) folder. If necessary, the WorkSet seed files can then be modified
by the survey personnel to define a custom GCS definition that is used to facilitate Grid-to-Ground
projection.

It is the responsibility of the Surveyor to define the appropriate GCS for the project data. As the designer for
the project, it is your responsibility to ensure that all new design files created for the project use the same
GCS as defined by the Surveyor.

Reviewing/Selecting the GCS Definition
The GCS can be reviewed by selecting the Drawing WorkFlow, Utilities > Coordinate System as shown
below.

a H lTl !‘, - v f =X - C:\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\123456_2019R 1\400-Engineering\Roadway\Basemaps\ 123456_BK0O1.
Home View Annotate Attach Analyze Curves Constraints Drawing Aids Content Mesh CONNECT Services,
é:' (x) ﬂ MDL Applications ‘ ﬁ F@ ‘%.L” » Play ® Record Stop .ﬂ ::‘"a . 3 \k l'= 8 &“
OLCE’ Nomes ® Close Tool Boxes ool o =] 7 rralll et - £= 1 I ] - e
el ; Connect to Browser play Convert Capture |[r'. ’_j ViewControl = ‘y N Commit Initialize Signatures Slggzltlure Coszrgg;gte c ? r:g &
Utilities Image Macros T Design History 5] Security Geographic

The Geographic Coordinate System dialog shown below is opened.
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d Geographic Coordinate System X

A £ PR L E X

To choose a GCS from the library, select the second
icon, From Library. The Select Geographic
Coordinate System dialog shown below is opened.

Current Geographic Coordinate System
Name: OH83/2011-SF
Description:  NSRS11(MAD83/2011) Ohio, South Zone, US
Source: EPSG:6551

a Select Geographic Coordinate System - O X
Library Search
= Favorites Coordinate System A~ N

¢ [ Ohio North Zone

[ Ohio South Zone Name
{23 OHB83-SF - NADS3 Ohio St Description NSRS11(NAD83/2011) Ohio. Sout

i} OH83-S - NADS3 Ohio Sta Projection Lambert Conformal Conic
i} OHB83/2011-SF - NSRS11(1 Source EPSG:6551

{2} OHB3/2011-S - NSRS11(N, Units US Survey Foot
[ 123456_Custom First Standard Parallel 40°02'00.0000"N

OH83/2011-SF

- Library Second Standard Parallel 38°44'00.0000"N
Origin Longitude 82°30'00.0000"W
Origin Latitude 38°00"00.0000"N
False Easting 1968500.0000
False Northing 0.0000
Quadrant Positive X and Y

85°30'00.0000"W
80°00'00.0000"W
38°00'00.0000"N
40°40'00.0000"N

Minimum Longitude
Maximum Longitude
Minimum Latitude
Maximum Latitude

Datum ~
Name NADS3/2011
Description NAD 1983 f 2011 adjustment - NO|
Source NOAA's National Geodetic Surve|
Conversion Method Geocentric Translation
Delta X 0.0000
Delta Y 0.0000
Delta Z 0.0000
Ellipsoid ~
Name GRS1980

” 5 Description Geodetic Reference System of 19

v

6378137.0000

Eauatorial Radius

The OHDOT workspace defines the State Plane coordinate systems typically used on ODOT projects in the
Favorites folder as shown above. Choose the appropriate GCS from the list. A different GCS can be selected
by browsing the Library folder. The GCS definitions for Ohio shown below are available by selecting
Library > Projected (northing, easting) > North America > United States of America > Ohio.

When a GCS is initially selected, you are simply telling MicroStation where the data resides. It is important
to note that choosing a GCS when one has not been previously defined does not re-project existing data in
the design file to the selected GCS. The data is only re-projected when changing from one GCS to another.
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Reference Attachments

References are used to display the contents of another DGN file within the current ORD model. The Home
tab in each WorkFlow contains the reference tools as shown below.

ﬁ OpenRoads Modeling
Home

O EHE R a2 2 X 5 c\Bentley\CONNECT\)

Terrain Geometry Site Layout Corridors Model Detailing
= 5] - =R
# None v | Default v "-Q ?
- &
@D - %D MIE=T gD v A.JU ¥ || Explore _‘@v
Attributes References
'9 |No Feature Definition | Cs ' ! Raster Manager 3

%‘ Properties

Point Clouds

vﬁlXF.G

(Ve

@Y Reality Mesh

When attaching references in ProjectWise, the Attach Reference dialog shown below is opened.

ﬂ Attach Reference

X
The Attachment Method can be
seect specified at the bottom of the
Documents dialog. If one of the methods is
Folder | - 400-Engineering v B EEIR selected, the attachment is made
g o | without accessing the normal
" MicroStation dialog.
MName
/L Drainage Browse to the file to be attached.
/E’:Geotechmcal .
21 Landscaping Choose the Interactive method to
[ Lighting v access the MicroStation
< * Reference Attachment
Application: Al Applications v| Properties dialog, shown below,
Extension: (= dgn; dwa; = v] when the OK button is selected.
Add Remove
Selected Documents
Mame Title
£ >
Attachment method: Interactive
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The various options available in the
Reference Attachment Properties dlalog & Reference Attachment Properties for ..\123456_FBODT.dgn X
are not covered in this manual. See the

. ) ) File Mame:  PW_WORKDIR:d01211700123456_FBO01.dgn
online help for more information.

Full Path: ..\d0121170\123456_FB00T.dgn

When attaching the survey design file, the Model: Design d
Coincident -World option is typically LT Topo Survey |
used since all the files in the project Descrption: | Moster Model |
should be using the same GCS. HLEMEIE
View Description -
e Choose the Geographic - Coincident Aligned with Master File

Reprojected option to re-project

Geographic - AEC Transform Calculated Transform, max error 1.064e-05 "
the referenced model to the

Geographic - Reprojected Reproject reference data to Master GCS w
coordinate system that is defined
in the active model if the file being Detsil Scale: 1:20 d
referenced uses a different GCS e ] o I 20000000000 _|
definition. e =
Revision: hd
Level: | vl
e [fa GCSis not defined, choose the Nested Attachments: | Live Nesting *| Nesting Depth: [1|
Coincident - World option. Display Overrides: | Allow S
MNew Level Display: | Use M5_REF_MEWLEVELDISPLAY Configura |
Global LineStyle Scale: | Master - |
Synchronize View: | All Properties -
Drawing Boundary: |(New} hd |
Mame: |Topo Survey |
Visible Edges: | Dynamic - |
Toggles

el = < <[ = R 0
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Terrain Models

Terrain models generated by OpenRoads Survey are stored in a design file as a Terrain Model element type.

The terrain model can be accessed by design personnel by attaching the survey Field Book (FB) design file
as a reference attachment. Depending on the project, the terrain model may be created in a separate Field
Terrain design file (FD). Contact the survey personnel for clarification on which design file contains the
terrain model that is to be used for the project, particularly in cases where a complex terrain model is
generated from multiple sources and an FD file is used.

In the example below, the active file is 123456_BK001.dgn. The terrain model is contained in the file
123456_FB001.dgn which has been attached as a reference file.

Active Terrain Model: DAR-185 Topo
Level: DT_X_Terrain_Ground_Line
Ref: DAR-185 Topo Survey (..1.1.\300-5urvey\Basemaps\123456_FB001.dgn)

Defining the Active Terrain

After attaching the design file containing the terrain model element, it is a best practice to set the ground
terrain model as the “Active Terrain”. The active terrain model is used to define the existing ground for
profiles and cross sections.

To define the active terrain, from the Terrain tab, choose Active > Set Active. Select the terrain model
when prompted.

4

Locate Terrain Model to set as Active

The active terrain can also be defined by selecting the Set As Active Terrain Model command from the
pop-up menu when the terrain is selected using the Element Selection tool, as shown below.
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When the terrain is activated, the software will automatically create a 3D model in the active design file.
This 3D model is attached as a self-reference to the active file as shown below.

@ References (2 of 2 unique, 2 displayed) — >
Tools  Properties
BB kD £D6 @7 30 0 g D 05 @ 5 tiee ode [Bomamies v
Slot F A File Name Model Description Logical Orientation Presentation
T 1 123436_FBO01.dg Design Global Origin aligned... DAR-185 Topo Survey  Coincident - World Wireframe
2 ~ 123456 BKOOd.dgn Design-3D Ref Coincident - Werld Wireframe
£ >
Scale [ 1.000000000 | : [1.000000000 | Rotation [00°00'00"
Offset X [ 0.000 | v [0.000 |
m-.% H.f _}GE B¢ EHAR Hﬂsted Attachments: | No Nesting * | Mesting Depth:
Display Overrides: | Allow ™ | New Level Display: | Config Vanable ¥ | Georeferenced: |No 4

Terrain Model Display Settings

The display of the terrain model is controlled by the feature definition that is assigned in the design file that
contains the terrain element. In the example above, the terrain is displayed using the X_Boundary feature
definition.

The terrain display can be defined uniquely for the active file as follows:

e Use the Element Selection tool to select the terrain model element.

o Allow the cursor to rest over the terrain element. The menu shown below appears. Choose the
Properties command.

Section 200 - Working With ORD Survey Files



Ohio Department of Transportation
Office of CADD and Mapping Services

The properties dialog appears as a pop-up dialog as shown below.

Since the terrain model is contained in a reference
attachment, all the fields are ghosted and cannot be
edited.

The user may wish to override the assigned feature
definition to turn on/off contours and triangles or
change the contour interval settings. This is
accomplished as follows:

e Setthe Override Symbology option to Yes to
allow editing the terrain model properties.

After setting the Override Symbology setting
to Yes, the display of the terrain features can be
toggled on/off using the options shown at right
for turning on/off contours, triangles, etc. Note
that the interval for the contours is controlled
by the feature definition assigned to the terrain
model, which cannot be edited across
references.

The Override Template option is used to
select a different element template for the
terrain display. The OHDOT Standards contain
several element templates for terrain display in
the Terrain Models category, as shown below.

(None) [

Owerride Template
Owerride Symbology | - Temain Models A
P Boundary I}
P Contours 1" Majol
P Contours 2' Majol
P Contours 5 Major
- P Contours 10 Mai ¥
>

Feature Name
Feature Definition

£

Manage Templates...

May, 2024

MName

Active Terrain Model: DA

Number of Points
Number of Point Featu
MNumber of Islands
Number of Voids
MNumber of Features
Number of Contours
MNumber of Breaklines
Mumber of Triangles

3.457
1.890
0

9
1.971
0

72
6.675

Edge Method
Length

Major Contours
Mincr Centours
Triangles
Spots

Flow Arraws
Low Points
High Paints

Breaklines
Boundary
Imported Contours
Islands

Holes

Voids

Feature Spots

Q23888 R838]88°%°

Override Template

Override Symbology

(None)
Yes

Feature Name
Feature Definition

DAR-185 Survey
X_Contours 02" Major
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When one of the element templates is selected from the library, the element template definition is
copied from the library to the active file. If necessary, the terrain display can be further customized
by editing the local copy of the element template, as follows:

e From the Home tab, select the Manage option from the Element Template drop-down list (located
in the Attributes group). This opens the Element Templates dialog.

o The Element Templates dialog, shown below, lists any element templates that has been copied into
the active file. Expand the active file to access the Terrain Models group. The settings for the
element template can be edited in this dialog.

&4 Element Templates - Ed
File  Utilities
'f'i-@“)él-—ﬂl [~ v | X lF‘roperties
=8 123456_BKDD4.dgn General Settings A
=l Temain Models Levels DT_X_Terrain_  Line
Col = Level
-8 OHDOT_Feature_Defintions dariib Lij:rs"gwles gm by
r.-f@l OHDOT_Features_DrainageAnd Ltilties danlib Vieights ByLevel
-} QHDOT_Civil_Labeler_TextFavortes_EemTe Classes '
QHDOT_OBM_Bridge_Features_Levels_Hem Transparencies 0 Y
Prigrities -100

CalculatedFeaturesDisplay
CalculatedFeatureSettings
SourceFeaturesDisplay

SourceFeatureSettings

> (¢ ¢ ¢|¢

Material Settings
Material dcdrape

The General Settings group controls how the terrain is displayed in the cross sections. These
values should not be changed.

The Calculated Features Display group allows turning on/off which features (contours, triangles,
etc.) are displayed. Note that if the feature display is turned on, the display can also be turned
on/off in the Level Display dialog.

The Calculated Features Settings group contains the settings for contour intervals and symbology
settings.
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CalculatedFeatureSettings ~

~ Contours
MaxSlopeCption None
MaxSlopeValue 0.0000
ContourLabelPrecision 0
SmoothingFactor 10
Smoothing Vertex
Majorlnterval 5.000"
Minerlnterval 1.000°
»  MinorContours
Color =] Bylevel
LineStyle = Bylevel
‘wieight = Bylevel
DisplayText Yes
Teutlnterval 100.000"
» Depression
Level DT_X_Contour_Major
Transparency D
Teut Level Default
TeutStyle ~X_Label - CenterCenter
» Triangles
. Trimmm] ol s

Note: The major contour text labels are placed at an interval along the contour line, defined by the
DisplayText and TextInterval parameters. This may result in contour labels falling into locations
where they may overlap other elements or annotations. The Label Terrain Contours command
(OpenRoads Modeling > Terrain > Labeling) can be used to annotate the major contour lines at
user defined locations in the active file.
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Section 300 Geometry Basemaps

Basemap Design Files

ODOT’s CADD Standards detail the use of various basemap design files to store data such as plan, profile,
corridor modeling, and cross section information. The basemaps store this information in real world
dimensions, not scaled for a specific plan sheet presentation. These drawings are then referenced into
sheet design files to produce the plan sheets for the project.

Several basemap files may be used depending on the project complexity. The ODOT CADD Standards allow
for multiple basemap design files for each unique discipline (Drainage, Lighting, MOT, Roadway, Signals,

etc.)

The following basemap design file types will be used in this training course:

DGN File Type Two-character Location

code
Survey Field Book FB 300-Survey\Basemaps \
Geometry BK 400-Engineering\Roadway\Basemaps \
Right-of-Way BR 400-Engineering\RW\Basemaps\
Superelevation KS 400-Engineering\Roadway\Basemaps\
3D Modeling KM 400-Engineering\Roadway\Basemaps\

The OHDOT Create Design Files application is used to create new design files using the seed files for the
project.

See the Location & Design Manual, Volume 3 - Highway Plans, Section 1204.3 File Management for
more details.

Geometry Basemaps
With OpenRoads Designer, all geometric information is stored in a MicroStation design file. A separate
external database is not used as it was with Bentley’s PowerGEOPAK software.

0ODOT’s CADD Standards designate a specific basemap design file for storing OpenRoads geometry. It is not
recommended to store the OpenRoads geometry information in the same design file as the plan view
graphics or the survey basemap. Geometry basemaps are stored in 400-Engineering\Basemaps)\ folder
for the project.

Geometry basemap design files are named as follows:
nnnnnn_BK###.dgn

where:
nnnnnn = the six-digit PID number for the project

### = a three-digit number for the file (001, 002, 003, etc.)

Example: 123456_BK001.dgn

Section 300 - Geometry Basemaps
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Using Multiple “Federated” Basemaps

ODOT recommends a “federated” approach to store each geometric alignment in its own design file. This
“federated” approach will allow multiple designers to work on different alignments simultaneously.

The OHDOT Create Design Files application is used to create geometry basemaps for the WorkSet.

Section 300 - Geometry Basemaps 300-2
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Section 301 Geometry Basemaps
Exercise

Overview

The sample project uses three alignments as listed below. Each alignment will be contained in its own
design file.

i /W s.R.185
. 4 I St. Peters Road
% B Jameson Road

Section 301 - Geometry Basemaps Exercise
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Exercise A - Geometry Basemaps

For the sample project, the Survey personnel have created a design file containing the existing survey
information:

File Name Content
300-Survey\Basemaps\123456_FB001.dgn Survey mapping and the existing ground
terrain

In this exercise we will create multiple design files to house the proposed geometry for the project.

e Open ProjectWise Explorer

@

;
B letiy

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.
e Browse to the 400-Engineering\Roadway\Basemaps) folder.

Create new design files for the project using the OHDOT Create Design Files application. To create these
files, the project FB file may be opened. If there aren’t any basemap deign files defined for the project you
may use one of the project seed files but not the recommended workflow.

v" Browse to the 300-Survey\Basemaps\ folder.

e Openthe 123456_FB001.dgn file from the 300-Survey\Basemaps\folder.
o Select the Ohio DOT Workflow

o Select the OHDOT Create Design Files application

kd Ohio DOT i =A=] - | AL faX -

Home Apps Links

=@ [ E i R

=
OHDOT OHDOTCEvD2 OHDOT OHDOT Create OHDOT
Create WorkSet Project Indexer WorkSet Importer §| Design Files | § Sheet Manager Title
Projects () Files (W) Sheet
!r';' Mo Feature Defintion « § OHDOT Create Design Files (W1)

Create MicroStation design files
according to the OHDOT CADD
Standards
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e (lick on the Category drop down 0 and select the Roadway Category. Next click on the Type 9
and select Basemap.

| - .
| Ed Create Design Files

| Help Settings

| Parent Folder:

Filters o

: v @Rﬂadway, Basemap *

Defaults
Engineering Fol
400-Enginee *

Survey Folder:
300-Surveyh, v

e Within the Create column check the box 9 for Roadway Basemap Geometry BK file.

Create Category Type Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale Sg
[l Roadway Basemap 3D Modeling KM 0 400-Engineeringl|Roadway\Basemapsh, 123456_KM 120 |12
[ |roadway Basemap Digital Terrain Modal KD 0 400-Engineeringl|Roadway\Basemaps!, 123456_KD 1:20 |12
[ |Roadway Basemap Environmental BV 0 400-Engineeringl|Roadway\Basemaps\ 123456_BV 1:20 (12
Roadway Basemap Geometry BK 3 400-Engineeringl|Roadway\Basemapsh, 123456 BK | o1 Proposed SR. 185 1:20 (12

o 400-Engineeringl|Roadway\Basemapsh, 123456 BK | poz Proposed St. Peter Road  [1:20 (12
400-Engineering|Roadway\Basemaps!, 123456 BK | po3 Proposed Jameson Road  (1:20 (12

e Under column # of Files type in 3. Using the information in the table below, fill out the columns
File Suffix (generally prepopulated) and Comments.

File Name Comments
123456_BK001.dgn Proposed S.R. 185
123456_BK002.dgn Proposed St. Peter Road
123456_BK003.dgn Proposed Jameson Road

e To Create three new Geometry basemaps for the project click the Create Files button. This will
open the last created file 123456_BK003.dgn.

Note: If the user doesn’t want to open the last created file. The user can turn this off by clicking the
Settings to the upper left of the application and unchecking the Open Last Created File.

e Exit OpenRoads Designer (ORD), checking the file back in to ProjectWise. This completes this
exercise.
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Section 302 Horizontal Geometry

OpenRoads Geometry Tab Overview

The OpenRoads Geometry commands are selected from the Geometry tab of the OpenRoads Modeling
workflow, as shown below.

EJ |0penRoadsModeIing v @' (] H.:_ol Bt:: * 12] .,‘ X =

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Colla

7 Import/Export 7 e ;;5‘3 , 3" Offsets and Tapers ~
N : 0 /S O ¢ 5

| v <% Design El ts < TR T =
l_—l Element .., l s EEe Civil Reports  Lines Arcs  Point i TEvERE bunE Modify  Complex
@g Selection 4 T 9 Standards ~ Toggles - v v v * =L Spirals ~ v Geometry =
Primary (Q) | Selection (W) General Tools (E) Horizontal (R)

The commands are separated into two main categories, General Tools and Horizontal as shown above.

This training guide will not document each geometry tool that is available in the OpenRoads interface. See
the online help for commands not detailed in this document.

Feature Definitions

As you draw information using the OpenRoads horizontal geometry tools, OpenRoads Feature Definitions
are used to define the plan view representation of an object as well as how the object will appear in other
contexts such as the profile, cross sections, and 3D.

What is a Feature?
Simply stated, a feature is anything in your design that represents a real-world object such as:

Curb and Gutter

Pavement

Catch basins, Manholes, Inlets
Walls

Ditches

Cut and Fill Slopes

Etc.

Features are defined in MicroStation DGN Libraries. The OHDOT configuration defines which feature
libraries are available for ODOT use. The available feature definitions can be reviewed in the Explorer
dialog as shown below.
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Q@2

. OpenRoads Standards

| Search

4 " Standards

b

VWV VYV VY VYV VY VWV

4 Libraries
Fl Feature Cefinitions
l Featurs Definition (OHDOT_Feature_Definitions.dgnlik (

B Feature Definition (OHDOT_Features_DrainageAndUtilit -

/" Alignment

% Terrain
H Corridor

7 Superslevation
b Linear Template
b Surface Template
2 Linear

+ Point

k= Mesh

4 Trace Slope

@ Aquaplaning

k.., sight Visibility

IR Survey

4

In addition to defining the symbology settings,
feature definitions can also define annotation
settings for each item.

For example, the Alignment feature
definitions also define how an alignment will
be annotated using the OpenRoads Element
Annotation and Model Annotation
commands. These tools are described later in
this document.

The features are organized by categories.
Expanding a category will reveal the features
available in the category.

The feature definition is assigned when an element is placed. This can be accomplished by choosing the
Feature Definition from the Tool Settings dialog as shown below.

Feature
Feature Definition

Mame

ZJE Line — >
Parameters ~
7 oistree

[ Line Direction |NS0°D0'00.0"E

~

Mo Feature Deﬁnitio

.4l No Feature Definition
Alignment

- @ GE_P_AMignment
- @ GE_P_Driveway
- @ GE_X_Mignment
- @ RW_P_Cenrtering
- @ RW_X_Certering
@ SC_Alignment

-l Linear
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Feature Name
As civil geometry elements are placed, each element is given a feature name. The Name field displays the
seed name that has been assigned to the selected feature definition.

In the example at right, the Line Between Points command has been

selected. The GE_P_Alignment feature definition has a seed Name 4% Line - X
prefix of CLP_1 defined. If the name value is not changed, the software [ Distance
will automatically increment the name of each line placed. For [ Line Direction
example, the first line placed is named “CLP_1", the second is named R
“CLP_2", etc. Feature
Feature Definition
- ame
Note: By default, the software always displays the seed name, not the ! SRR

actual name of the element that is placed.

The element name can be reviewed by using the Select Element tool and
floating the cursor over the element as shown below (you do not need to select the element).

Line: CLX_1 —
Feature: AlignmentiGE_X_Alignment

Mo Active Profile

Level: GE_X_Alignment

The Feature Definition and Feature Name for a selected element can be edited in the Properties dialog as
shown below.

Standard element names for alignments are defined in the

Location & Design Manual, Volume 3 - Highway Plans,
See section 1204.3.6.2

4 Elements (1)
/7 Line: CLX1

General

Geometry

Line Between Points Rule

|
|
| Extended
|
|

Geometry Points

Feature

Feature Definitio GE_X_Alignment
Feature Mame CLX_1
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Feature Definition Toggle Bar

The Feature Definition Toggle Bar is accessed from the ribbon by selecting OpenRoads Modeling >
Geometry > Standards > Feature Definition Toolbar.

Feature Definition Toggle Bar n

,9%|GE_P_Nignmem o9 M A / - 9) ‘

| Use Active Feature Definition

Toggle on the first icon to automatically assign the selected feature as the active feature as you use various
OpenRoads Geometry commands.

In the example below, the Line Between Points command is selected. The Feature Definition is defined
by the active feature selected in the Feature Definition Toggle Bar.

48 Line — X See the online help for a description of the remaining Feature
[ Distance Definition Toggle Bar icons.
[ Line Direction m

Feature -~

Feature Definition | Use Active Feature

Name CLP_5185

Geometry Rules

Civil Geometry elements drawn using the OpenRoads tools are “ruled” graphics that behave according to
the geometric rules that define how the element was placed.

For example, a line drawn using the Line Between Points command has the following rules: Distance and
Line Direction as shown below.

48 Line — x
— S9SIEILE [] Distance  |140.720
140.720 _____——ﬁ%f [ Line Direction |584°5151.7"E
Enter End Point ure A

Distance

o

Feature Definition |Mo Feature Definition ~
N

These parameters can be entered in the Tool Settings dialog, shown at right above, or by using the
parameters floating on the cursor.
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e Ifyou use the input field that floats on the cursor, the left and right arrow keys are used to switch
between multiple parameters.

e When a parameter value is entered, it is locked as shown below. The parameter can be unlocked by
unchecking the item in the Tool Settings dialog, or by pressing the End key on the keyboard while
the parameter value on the cursor has the keyboard focus.

ﬁ Line — *
S83°15'718 one ]
- S831500, 0 -
1250000 e A [ Line Direction [3831509.2'E
e
Enter End Point Feature ~
ist; -
% F'Is anoe| |“ Feature Definition |No Feature Definition
T

e After a parameter value has been keyed in, use the left and right arrow keys, or the Tool Settings
dialog to enter values for the remaining parameters

e I[ssue a data point (left-click) to place the element.

The rules can be reviewed and edited by using the MicroStation Element Selection tool to select the
element. In the example below, the rules for the selected line are displayed.

125.000

The rules can be edited by left clicking on one of the parameters as shown below.

The rules for the selected element can also be reviewed and edited in the Properties dialog as shown
below.
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4 ¢4 Elements (1)

/" Line

| General

| Geometry

| Extended

Line Between Points Rule

Length 125.000
Direction S84°34'37.5"E

| Geometry Points

MicroStation’s Manipulate commands (Copy, Scale, Rotate, etc.) cannot be used on ruled geometry. The
rule must be removed to use these commands.

To remove a rule, select the element and let the cursor rest on the selected element until the pop-up menu
appears. Choose the Rules menu as shown below.

583 1397 3 T—

302 830"

The following options are provided:
e Deactivate Rules (Activate Rules is the selected elements rules are currently deactivated)
Remove Rule
Activate Referencing Rules
Deactivate Reference Rules
Remove Rule (Remove Referencing Rules)

Selecting the Deactivate/Activate Rules and Remove Rule icons affect only the selected element.
Reference rules are elements upon which the chosen element is dependent, thus a curve between elements

depends on the two other elements that define it. This command allows deactivating the rules for those
other elements.
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Element Manipulators
OpenRoads Geometry elements have Manipulators that are displayed in MicroStation when an element is
selected. These manipulators can be used to edit the selected element graphically or by entering a value.

Clicking on one of the key-point manipulators will display direction arrows to edit the line, as shown on the
example below.

A
| 4

Move Point

Tip: The size and color of the Manipulator Text can be adjusted in the User Preferences. From the
MicroStation menu, select File > Settings > User > Preferences and then choose the View Options - Civil
item on the left side of the dialog. The Manipulator Size or the Manipulator Font Scale parameters can be
used to adjust the text size.

Design Intent

As geometric elements are drawn in MicroStation using the OpenRoads Horizontal Geometry tools, the
software retains information about not only what element was drawn, but how it was drawn. This is
referred to as the Design Intent.

In the example below, the horizontal line was drawn first. The second line was drawn using the
Perpendicular snap to draw the line at a perpendicular form the horizontal line to a specific ending point.

If the horizontal line is modified by changing the
direction of the line, the design intent for the
perpendicular line is preserved. The
Perpendicular rule, and the ending location are
preserved as shown below.

Section 302 - Horizontal Geometry
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Snaps
As geometry elements are placed in the design, the elements are “ruled” to one another using snaps.

The most common snap is the Key Point snap. In the example below, the second line was placed using a Key
Point snap. When the line is selected, the icon for the snap mode that was used is displayed.

If the first line is modified, the second line will maintain its relationship to the first line according to the Key
Point snap rule.

Occasionally you may wish to create civil geometry elements that are not “ruled” to other elements. Turn
off the Persist Snaps icon on the Feature Definition Toggle Bar to place civil geometry elements by
snapping to other geometry without creating a rule.

Feature Definition Toggle Bar n
Clet @A S of )

Editing Dynamic Text

When a civil geometry element is selected, and the various rules are displayed, some rules are shown in
grey and cannot be edited by left clicking on the text. To edit these rules, you must select the underlying
geometry directly.

00

205.0 205 n
—__._—-rﬂ‘m-——:.—-. UG
o —

Take the following steps to select the underlying element.

e Use the MicroStation Element Selection tool to select the geometry element
e Right-click on the element that you wish to edit
e The underlying element is selected, and the associated rules can be edited as shown below
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Deactivating Rules

Geometry elements that have active rules can be selected, edited, and deleted at any time. Deactivating the
rules will lock the element in place so that it cannot be edited or deleted unless the rules are reactivated.
This is useful to lock an alignment in place once the design has been completed.

To deactivate the rules on a given element, select the element and let the cursor rest on the element until
the pop-up menu appears. Choose the Deactivate Rule option as shown below.

o eBH@mY[ %Y =] X

Multiple elements can be locked at once by choosing Geometry > Civil Toggles > Deactivate Rules.
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Design Standards

Design Standards are used to monitor various alignment parameters on OpenRoads geometry elements.
The standards are stored in the DGN Library OHDOT_DesignStandards.dgnlib.

The design standards can be used for two purposes:
e Provide default values for element creation tools such as radius of a curve for a selected ODOT
standard

e Check and report on the compliance of a geometric element with the design standard that has been
assigned to the element

When a design standard is violated, the user is notified in two ways:

e Anicon is displayed on the graphics to indicate that there is a problem
e The Civil Message Center reports any errors

The Design Standards Toolbar allows you to select and apply a design standard. From the OpenRoads
Modeling Geometry tab, select Standards > Design Standards Toolbar to access the dialog shown below.

Design Standards Toolbar n
%E |ndivided\55 MPH|w | [55 MPH v |

| Toggle Active Design Standard i

The toolbar contains a drop-down list to select the design standards and the design speed. The vertical
design standard, displayed in the drop-down menu to the right, is automatically set when the horizontal
design standards is selected.

There are two icons located to the left of the drop-down menus. The first, Set Design Standard, is used to

apply the current design standard to selected geometric elements. The second, Toggle Active Design
Standard, is used to set the selected design standards active for relevant commands.

To Apply a Design Standard
The example below details the process to apply a selected design standard to the Simple Arc command to
place a curve between two tangent lines.

o The Design Standards Toolbar is set to the ODOT standard 202-7E, 2-Lane Undivided with a
design speed of 55 MPH

e The Toggle Active Design Standard icon is checked on

e Using the Simple Arc command, the Radius value defaults to the value defined in the selected
design standard, 954.9279
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e The design standard defines a minimum transition length of 205 for the default radius. Spirals will
be placed even though the Simple Arc command was initially selected.

! fﬁ.‘\' Simple.. — x
Design Standards Toolbar L Trim/Extend
'%-quz-ﬂa 2Lane U | [55 MPH -] | : ' Radivs 954,928
/ —'% Leop O
RV by
o Feature ~
Select Construction L% -
Sector Feature Definition | Use Active Feature -
| & Radivs E . Hame CLP_1
\\ ' ' -//-'

Design Standards can also be applied to an element after it has been created by using the Set Design
Standard icon on the Design Standards Toolbar.

To Review a Design Standard Violation
If a design standard is violated, the software will display an icon on the element with the violation like the
example below. Floating the cursor over the icon will display the error message.

Are radius is less than minimurm.
Design Standard Value = 954 928" Actual Yalue = 716.197
Level: Default

Errors can also be reviewed in the Civil Message Center by selecting Geometry > Standards > Civil
Message Center. Toggle on the Error option to view any errors.

& Civil Message Center — *

Hide All | g& 50 MicroStation |° 2 Errors | |£ 2 Warnings | ()0 Messages

Element Message Description

e Emar Arc radius is less than minimum Design Standard Value = 954.928 Actual Value = 716157
9 Ermaor Arc radius is less than minimum Design Standard Value = 1041.7471° Actual Value = 500.000°
g‘i\,Waming Missing transition between arc and line Missing transition between arc and line

&Waming Missing transition between arc and line Missing transition between arc and line

You can zoom to the error by right-clicking on the error and choosing the Zoom To option.
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Complex Geometry

Individual civil geometry elements are connected together as a single entity using the Complex By
Element command.

Select Geometry > Complex Geometry > Complex By Element to access the command.

&

ethod
Maximum Gap 0.033

Feature ~ -
Feature Definition | s Active Featurs —

Name CLP_5999 T T — —

“;}%-/.
Locate First Element

Line: CLP_8

Interval

Feature: Alignment\GE_P_Alignment

No Active Profile

Level: GE_P_Alignment

In the example above, the Feature Definition is set to Use Active Feature as defined in the Feature
Definition Toggle Bar.

When the Method is set to Automatic, the software will automatically select elements to make up the
complex geometry by searching for elements with endpoints that connect within the Maximum Gap value.
If a fork is found, where two elements are found within the Maximum Gap tolerance, the user is prompted
to identify which path to accept to complete the operation.

Be sure to enter a Name for the geometry. Standard geometry names are defined in the Location & Design
Manual, Volume 3 - Highway Plans, See section 1204.3.6.2

When locating the starting element an arrow is displayed defining the direction to store the element.
Complex elements can be stored in the opposite direction than they were originally defined by selecting the
other end of the graphics.
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Stations and Station Equations

Start Station

When an OpenRoads alignment is stored, the software assumes a beginning station value of 0+00. The
station can be redefined by use of the Start Station command.

\7’»; f“{ HH Open Profile Mc

. |5 Set Active Profil
Medify Complex
- Geometry* | Profile Creation

The command has two parameters:

Start Distance

The distance along the alignment to assign the Start Station. The
beginning station is computed based on the Start Distance and the
Start Station value.

_ " Start Staticn

v ~° Add Station Equation

Add Internal Station Equation

Add Single Internal Station Equation
Copy Element

Transpose Element

Start Station

Insert Fillet The station value to be assigned at the Start Distance location.

Append Element

N WY

Geometry Builder Edit

After the beginning station has been defined, selecting the alignment will display the station rules as shown
below.

The station parameters can be edited by selecting the rule in the design file, or from the Properties dialog.

Add Station Equation
The Add Station Equation command, located below the Start Station command, adds parameters for the
Ahead Station and Back Station.

When the command is selected, the user is prompted to select the alignment to assign the station equation.

After the alignment has been selected, the location of the equation can be identified graphically, or by
keying in the Back Station value.
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J8 nddSta..  — x S,
Zhead Station Locate Back Station

[] Back Station  |2115+43.67 - Back Station | EINTER
Distance HieTr

The ahead station is stored as a “region” much like the legacy GEOPAK format. When the Ahead Station
value is entered, it is not necessary to define the region number.

The station equation value can be reviewed and edited by selecting the element as shown below. The
parameters can also be edited in the Properties dialog.

T
o
L]
+
[=]
o
o
=1
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Reports

Several preconfigured reports are provided with the OpenRoads software that can be used to review
alignment information.

Various reports can be accessed from the Home tab, as shown below.

%) OpenRoads Modeling  ~ HE G = kX - 123456_BKOD1.dgr
m Heome Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help

#Z |None || Default - Q g8 = k i 8 i—“--i o _a{\ ? ’ (:—J &

[} i ey

E| v @ Ll . — - o
L= T = - iy + | Expl Attach  — El t Fence Reports Civil Corridor i Terrai
g0 =0 =0 Q0 &0 PIOreT ools T [~ SeleeTt?gn Tools~ [ ~ - L\\) Analysis~  Reports ~ p|§:a\,rriﬂe|:\, Import
Attributes (A) Primary (5) Selection (Q) “ Horizontal Geometry Report
e? |GE_P_AIignment ~ |€P{f ’/ “|‘-' A j’Nh ‘.J_J? / > Harizontal Point Report

Profile Report

I
i
|
=
Qo
i
4
=1
E]

! Legal Report

----- = Map Check Report

safpadoly (2

~7  Station Offset Report
#7  Point Feature Station Offset Elevation Report
Station Base Report

B> Superelevation Report

a
-
x
=
o
g

Additionally, reports can be generated by selecting a civil geometry element and choosing the Reports icon
from the pop-up menu.

Horizontal Geometry Report

When a report is generated, the default report for the element type is displayed. The example below shows
the default report for an alignment.

£ Bentley Civil Report Browser - C:\Users\ethomas\AppData'Local\Temp\1\RPTebjdondxml - m] x
File Tools
I OHDQT Reports — y ) . ~
I Cant Horizontal Alignment Review Report
I Civil Terrain
4 CivilGeometry Report Created: Tuesday, September 28, 2021

Aquaplaning sl Time: 12:16:37 PM

GeometryPoints.xsl
GeometryPoints&ASCll_CommaDelimited.xs|

Project: Design
GeometryPoints_FeatureNoPath xsl 1 9

Horizontal AlignmentArea.xs| Description:
Horizontal AlignmentCheckintegrity.asl File N . C:\Bentley_CONNECTWorkSpaces\OHDOT_v2\WorkSets\123456\400-
HorizentalAlignmentControllineDataTablexs| tle Thame: Engineering'\Roadway'\Basemapsi123456_BK004 dgn

HorizentalAlignmentCurveDataTablexs|

Harizontal AlignmentCurveSetElementReview.xs| . Last 9/28/2021 12:14:46
B - . Revised:
HorizontalAlignmentCurveSetReview.xs|
Horizontal AlignmentEventPointlistxs| Note: Allunits in this report are in feet unless specified otherwise.

Horizontal Alignmentinterval XYZxs|
HorizontalAlignmentLength.xsl

Alignment Name: CLP_S185
HorizontalAlignmentReviewASCllxs!
HorizentalAlignmentReviewWithPlxsl | .
HorizentalAlignmentStationEquations.xs| Alignment Style: Alignment\GE_P_Alignment

Horizental AlignmentToTIW.xs! Station Northing Easting
HarizontalAndVertical AlignmentReview.xs|
HarizontalElementsTable sl
HorizontalElementsTableSimplified.xs!

Alignment Description:

Element: Linear

Hori POT () 38500.000 807428 957 1414350.343
orizontalElementsXYZ sl
HorizontalRegressionPointsNSlews.xs| HPI () 40056.740 805872.347 1414330.207
HorizontalRegressionPointsReview.xsl Tangential Direction: S0.741°W
SettingQutTable.s! Tangential Length- 1556.740
SettingQutTableDeflection.xs|
Traversexsl <
TraverseCurveASClls! Elemeat: tinear
TraverseCurveASCl2.xs! . HPI () 40056.740 805872.347 1414330.207
4 - cTooTTe » 5 () 40939 263 804990.027 1414311.263 b
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Several reports are available and can be selected from the list at left. Depending on the element type that
the selected report has been configured to accept, it may not show any information.

The format of the report can be modified by selecting Tools > Format Options. The dialog below is

opened.

&1 Format Options >

Meode Precision Format Close
Help

Maorthing/Easting/Elevation: 012 o

Angular: | Degrees v| |D v | | ddd“mm’'ss * |

Slope: | 0 - | | 2.0 “‘ |

Use Alternate Slope if Slope Exceeds: 10.00%

Alternate Slope: [012 “ | | s0m v

Linear: 012 -

Station: |D.1P_ e | | S5+55.55 = | Delimiter: .

Acres/Hectares: 012 -

Area Units: 012 -

Cubic Units: 012 v | v Convert to Cubic Yard:

Direction: | Bearings = | | 0 = | | ddd*mm’'ss “

Face:

Vertical Observation:

Reports can be saved in various formats using the File > Save As...
command from the main Report Browser dialog. Reports should be
saved to the EngData Folder of the project to the corresponding
engineering discipline.

The format options are stored as
a user setting in the Windows
Registry and must be manually
set by each user on their
computer.

The settings shown at left are
recommended for ODOT
projects.

Changes made to the Format
Options dialog are dynamically
applied to the current report
when the dialog is closed.

EI[__, 400-Engineering
[ Drainage
[ Geotechnical
&[0 Landscaping
{2 Lighting
& MOT

=-{Z" Roadway

. L. Basemaps
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Section 303 Civil AccuDraw

Civil AccuDraw Overview
Placing elements in a 2D model is like manual drafting — all elements appear on the same plane, like
drawing on a sheet of paper.

In 3D, you place elements in space — horizontally (for example, a floor), vertically (for example, a wall), or
at any other angle or direction (for example, a sloping roof).

By default, data points in a 3D model are placed at the view's Active Depth. Where you snap a tentative
point or place a data point in a blank part of a view, it will be located at the active depth. You can, however,
snap a tentative point to an existing element at any depth in a view. When you accept such tentative points,
the data point is placed at the level of the snap point.

AccuDraw and its drawing plane let you place elements away from the active depth. Often this improves
productivity since you need not constantly change the active depth.

Civil Accudraw is activated by selecting the Civil Accudraw icon from the Geometry tab as shown below.

You can find Civil Accudraw tool set under

these 2 workflows Home Terrain » Geometry Site Corridors M
e OpenRoads Modeling & k # 2 impor/Export + | e 355
* Survey E| - [#% Design Elements 7 !'"\ <
_ Elerment .., . Civil | Reports
2| Selection i T "R Standards ¥ Toggles = N
Primary Selection General Tools

The first icon is used to turn Civil AccuDraw on or off.

Civil AccuDraw n

m( ® o~ L L AL

Teggle Civil AccuDraw

Civil AccuDraw performs many of the same functions as MicroStation AccuDraw but has greatly expanded
capabilities for the civil designer. This guide will cover only a few of the functions available when using
Civil AccuDraw. For more information, see the ORD online help.

Note: Simultaneous use of Civil AccuDraw and MicroStation AccuDraw will cause errors. Close
MicroStation AccuDraw when using Civil AccuDraw.

Section 303 - Civil AccuDraw
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Civil Accudraw Settings
Civil AccuDraw Settings are accessed by selecting the second icon as shown below.

|Sh0rtcut5: Civil AccuDraw Settingsi

Auto Load - (Default OFF)

& J Civil AccuDraw Settings  — et

Toggle this option ON to automatically load Civil
Operation Display Coordinates Favorites Accudraw
(] Auto Load

[T Floating Origin

Floating Origin - (Default OFF)

O Context Sensitivity ON: the origin moves to the last point placed.

B Smart Key-ins
B Preserve Method Locks
[ Sticky Z Lock

OFF: the origin remains fixed.

() Always Show Compass Context Sensitivity - (Default ON)

() Show Accudraw Dialog

ON: the compass rotates in response to the context of
various tools.

Smart Key-Ins - (Default ON)

ON: Civil AccuDraw interprets a number as positive or negative, depending on the direction of the
pointer from the compass.

XY ordinates only: Smart Key-ins cause Civil AccuDraw to move the focus to either the x or the y
field depending on the pointer position.

Preserve Method Locks - (Default ON)

ON: the locked values remain locked after switching the ordinate methods. For example, using
station-offset ordinates and a lock station of 1+00, switch to distance-direction ordinates. Station
1+00 will remain locked while inputting distance-direction. The resulting effect will be a distance-
direction-station lock.

Sticky Z Lock - (Default OFF)

ON: inputs to Z ordinates remain locked (sticky) until they are changed. This is useful in a 3D DGN
to control the Z ordinate. For example, input 100.00 for the Z ordinate and the value remains
constant until changed.

OFF: The Z ordinate follows the cursor dynamics.

Section 303 - Civil AccuDraw
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This also controls whether the origin for delta Z measurements follows the XY origin or is
independent of XY.

ON: the origin for delta Z is completely independent of the XY origin. For example, the user can set
the origin for dXdY measurements from point A and set dZ to be measured from a second point B.
The Z origin does not change until reset by the user. The effect will be apparent when drawing a
linestring. When drawing a linestring, the dynamic orientation of the compass will adjust to align

with the most recent line segment. The Z origin will remain fixed wherever the user placed it at in
the beginning.

Note: When AccuDraw ordinates are set to X, Y the sticky Z toggle does not apply. This is because,
by definition, XY mode is always assumed to be absolute.

Always Show Compass - (Default OFF)
ON: the compass is always visible.

OFF: the compass is only visible when the appropriate input is required.

Civil Accudraw Shortcuts
Hold down the second icon to reveal the shortcut menu shown below.

Civil AccuDraw

B Oo-o+ SN A
1

\9-", Civil AccuDraw Settings
=7 Key-in Dialog
Set Origin

Show Shertcuts

Lock Index

Rotate Compass to North
Rotate Compass to View
Rotate Compass to Base
Rotate Quick

Rotate Compass to Element
Rotate View to Compass

Go To Tool Settings Dialog
E Switch Dialeg Mode

U SeFW 9O He e <
= I o L R I L o T L

Open as ToolBox
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XY
Civil Acculraw n
B ©o o 4 i

When the XY mode is selected and a civil command is active, the coordinates of the current cursor position
are displayed in a floating dialog as shown below.

+

The Tab key is used to move through the key-in fields in the dialog.

X Values entered in the floating dialog are locked when the Enter key
Y | 720605.893 is pushed.
Enter Start Paint

To unlock a value, tab to the field and push the End key.

Civil AccuDraw Compass

When the Always Show Compass setting is toggled on, a compass is displayed at AccuDraw’s origin point
when Civil AccuDraw is active.

The compass is always circular and is marked by a few tics. The default is 4
compass points which can be changed in the settings.

The north arrow on the compass will always point to north as defined by selecting
File > Settings > File > Design File Settings > Angle Readout.

If the Civil AccuDraw Settings dialog (shown above) has the Context Sensitive option turned on (default),
then the compass auto-rotates in a similar fashion to MicroStation AccuDraw:

" | Distance
| |Angle |-B56°5112"

pr 3796139

Note that rather than direction being shown, the label and value are now an Angle. This is because the
context is based on the direction of the preceding line segment rather than an absolute direction.

The compass can be rotated with the V, B, T, RQ, RE shortcuts.

V rotates the drawing plane to align with the view axes.
T rotates the drawing plane to align with the axes in a standard Top view.

Section 303 - Civil AccuDraw



Ohio Department of Transportation

September, 2024

Office of CADD and Mapping Services

RQ is used to quickly and temporarily
rotate the drawing plane. et
RE rotates the drawing plane to match the g
orientation of a selected element.

\ | Distance
: | Direction| N75°2231"E
Jz 3796139

Use the T (Top) shortcut or the corresponding
drop-down to return to a pure direction.

Distance-Direction
The Distance-Direction ordinate is used to enter points in polar coordinates as shown below.

Civil AccuDra:

"] [osce[iszz |
| [Dieston 765628 TE_|
BT

Angle Syntax

The input for angle and direction fields follows the File > Settings File > Design File Settings > Angle
Readout settings.

Valid forms for the various settings are as follows:

DD.DDDD, Radians or Grads - Use the customary decimal input.

DD MM SS or DD MM - The following delimiters are supported between degrees, minutes, and
seconds:

Colon - For example DD:MM:SS
A (caret) to designate degrees, minute (") and second (") - For example DD*MM’SS”
The following are not supported:

A space between degrees, minutes, and seconds because space launches the Civil AccuDraw
popup menu.

Use d, m, and s to designate degrees, minutes, and seconds.
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Station-Offset

The Station-Offset ordinate is used with a reference element to enter information as a station and offset
relative to a selected element.

\ s!e:, ~_

Civil AccuDraw

s s
b iw gt - T~ +
'-'*"’.‘ O o~ @ -+Lf il T~ . Station | FEERRAS
T
T
s

- Offset |-

=

The reference element can be a MicroStation element or an ORD Geometry element. If a MicroStation
element is selected, the beginning of the element is assumed to be station 0+00. If a civil element is selected
with stationing defined, the station value of the selected element is used.

Take the following steps to select the reference element with the Station-Offset ordinate active:
e Tab to activate the Offset field that is floating on the cursor.
o Enter the letter “O” shortcut to set the origin. You are prompted to select the reference element.
element or Resetto

Ak
return to command.

Enter Start Point

Once selected, data can be entered using station and offset values relative to the reference element as
shown above.

Select a reference

Section 303 - Civil AccuDraw 303-6
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Defining a Direction-Direction Intersection Ordinate

Civil AccuDraw allows users to customize the dialog or add additional ordinates. This section documents
how to add a direction-direction intersection ordinate. This is useful for computing a bearing-bearing
intersection.

Take the following steps to add a direction-direction ordinate:

e Open ProjectWise Explorer

Fad

"
ity

e Open the Ohio DOT Projects data source.

e Browse to the following folder to open the following design file:
400-Engineering\Roadway\Basemaps\123456_BK004.dgn

v Open the Civil Accudraw dialog by choosing Geometry > Civil Toggles > Civil AccuDraw

v" Click the second icon on the Civil AccuDraw dialog, Shortcuts: Civil AccuDraw Settings

Civil AccuDraw n

@0 © - & 8 A

Shortcuts: Civil AccuDraw Settingsi

v" Select the Favorites tab.

& Civil AccuDraw Settings — x
Operation Display Coordinates Favorites

MName Ordinate 1 Ordinate 2 Comma... lcon

Distance-Direction  Distance Direction ‘Yes ®Ci\-’i |_Accudraw_DistanceDirectiond

Dist-Dir Unlinked  Distance Direction No B Civil_Accudraw_DistanceDirection2

Dist-Dist Distance Distance No o) Civil_Accudraw_DistanceDistance

XY A Y ‘Yes == Civil_fccudraw_XY

DX DY d% d Yes 1§ Civil_Accudraw_DxDy

Station-Offsst Station Offset Yes (‘ Civil_Accudraw_5StationOffset
|_DaltaStationiffeat  Nalts Station (iffest Yag 1l ]

Direction-Direction  Direction Direction No Ao, Civil_Accudraw_DirectionDirection
] Edt || Delets | [®

v" Choose the Add button to add a new favorite.
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v' Configure the Direction-Direction ordinate as shown above.

v Close the Civil AccuDraw dialog and reopen it to see the added favorite, as shown below.

Civil AccuDraw n

The added Civil AccuDraw favorite is saved in the following file:
C:\Users\username\AppData\Local\Bentley\OpenRoadsDesigner\XX.0.0\prefs\accudrawFavorites.xml

You will also find the Civil AccuDarw settings under the following Root directory.
C:\Users\username\AppData\Local\Bentley\OpenRoadsDesigner\XX.0.0\prefs\accudrawSettings.xml

Note: the XX indicates the ORD schema the user is using to open the file and modifying the accudraw
settings.
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Section 304 Alignment Annotation

Alignment Feature Definitions

. OpenRoads Standards -~
QaPf.

|.5'earc:-"1 _,0|,2 ¥
4 IE Standards -

F Libraries
4 Feature Definitions
4 Feature Definition (OHDOT_Fe
4 " Alignment
<_» GE_P_Alignment
</ GE_P_Driveway
<+ GE_X_Alignment
< RW_P_Centerline
< RW_X_Centeriine
</ SC_Alignment

4 %Terrain

Alignment Annotation

Alignment elements are assigned a Feature Definition,
which controls the symbology of the element (level, color,
line style, and line weight) as well as the annotation
properties of the element. The OHDOT Standards include
feature definitions for alignments, which can be reviewed
from the Project Explorer dialog, as shown below.

Note that the alignment feature definition controls the
symbology and annotation settings for both the horizontal
geometry and the proposed vertical alignment.

When geometric alignments are placed in the file, the annotation is not automatically generated by the
software. The user must identify the alignments that are to be annotated either individually, by selecting
the specific alignments, or by annotating all of the alignments contained in the active model, or all models

in the active file.

Annotation commands are selected from the OpenRoads Modeling WorkFlow in the Drawing Production

tab, as shown below.

) |Openkoads Modelng  +| @~ S H b ¢ -+ F 2 K X = 123456 _BK001.dgn [2D - V8 DGN] - OpenRoads Design
File Home Terrain Geometi Site Corridors Madel Detailin Drawing Production Drawin Utilities Collaborate View Hel
Ty g q q p
o) . AB -
%, * i ij & %{b \ % A B3 A B Af‘ﬁ v A pBC 4
- o o H Az A A f"_\ N
Element .., Cli Create  Update Saved  Appl Place  Place Place Place Edit Change Text Civil Element Drawing Cross
= p P F:fv"
@ Selection L4 ™ Voiume 3L Saved View View Settings Saved View =~ Table | Note lsbel —Text Text Attrbutes [ ™  Labeler | Annotation~ Model Annotation~ | Section Navigator
Primary ()  Selection (W) Clip (E) Saved Views (R) Ti | Tables(T)| Notes (D) Text (F) T | Labels (G) & Annotations (Z) ! Review (X)
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Element Annotation A ABC
Individual elements are annotated by selecting the Element ot o

Annotation > Annoctation = B

Annotation command from the Drawing Production tab. Two
commands are available as shown below.

A Annotate Element

4 Remove Element Anno&ions

Annotate Element

The Annotate Element command is used to annotate one of the more selected elements. The command
prompts to select the OpenRoads element to be annotated. Multiple elements can be selected. Reset (right-
click) to complete the selection process and initiate the annotation placement.

An example of annotation at the beginning of an alignment is shown below.

Z2E°€8+88y 10d

489 480 491
I I

The annotation definition is part of the Alignment feature definition. The default annotation for alignment
annotations using the OHDOT Standards places station labels every 100’ like the example above.

Remove Element Annotations
The Remove Element Annotations command is used to remove the annotation from selected elements.

When prompted, select the elements to remove the annotation. Reset (right-click) to end the selection
process and initiate the removal process.

Model Annotation BBC 4
The Model Annotation command is used to annotate all of the elements in Model D
Annotation = Boundary =

the active model, or all models, by selecting a specfic Annotation Group. Two

. . t nBc
options are available as shown below. S Annotate Model

. Remove Model Annotations
Annotate Model
Select this command to annotate all the elements in a model, or in all models, by selecting a specific
Annotation Group.

When the command is selected, the user is prompted as shown below. Issue a data point (left mouse-click)
to initiate the process.

48 Annotate — s
All Drawing Models [] All Drawing Models
Annotation Group All Draving Models | [ v

Remove Model Annotations
Select this command to remove all annotations from the active model or all models in the active file.
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Alignment Annotation Levels

For a typical ODOT plan set, the annotation for centerline stationing is displayed at different intervals along
the alignment depending on the type of sheet showing the alignment information and the scale of the sheet
(20-scale plan vs. a 500-scale schematic sheet for example). Depending on the sheet scale, the annotation
may need to display stations at 100°, 500’, or 1000’ intervals. These different station intervals are used to
reduce clutter on the plan sheets.

The Feature Definition assigned to the alignment also includes an Annotation Group definition. The
annotations are placed on separate levels as detailed below.

GE_P_Alignment_XXX_Bearings
GE_P_Alignment_XXX_Cardinal_Points
GE_P_Alignment_XXX__Curve_Data
GE_P_Alignment_XXX__ Distances
GE_P_Alignment_XXX__Stations

Where XXX = the station interval (100, 500, or 1000).
There are also three groups of levels for existing alignment annotation.

GE_X_Alignment_XXX_Bearings
GE_X_Alignment_XXX_Cardinal_Points
GE_X_Alignment_XXX__Curve_Data
GE_X_Alignment_XXX__Distances
GE_X_Alignment_XXX__Stations

In older versions of the OHDOT CADD Standards that are compatible with OpenRoads version 10.09 and
earlier, the default annotation definition was configured to place three sets of annotations on the 100, 500,
and 1000 level groups at once. With this workflow, users were required to turn on/off the levels that they
want to use for the plans depending on the desired station annotation interval.

This workflow has been changed with the OHDOT CADD Standards for OpenRoads version 10.10 and
higher. By default, alignments are now annotated with only one set of annotations with stations shown at
100’ intervals. If annotations are required using either the 500’ or 1000’ station interval, the default
annotation definition can be overridden by toggling on the new Override Annotation Group setting as
shown below.

&8 Annotate Element — d
Parameters ~
All Elements in Model O Select Annotation Group - <Alt> Down To
Erowse Annaotation Drawing Groups
Override » Override:Annotation Group | IS [

Owerride Annotation Group

Annotation Group P Mlignment 500" Stations| -
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ODOT provides several annotation definitions as shown below.

o - d X . . .
Note: Annotating an alignment with the
g None A . . .
-7 Plan Override Annotation Group option toggled
&L Linear on does not remove any previous annotations
-1 Mlignments i
_____ @ P Aignment 100 Stations from the file. Use the Remove Element
""" & F Aignment 500" Stations Annotations command to remove any
----- & X Alignment 1000" Stations, Force All Left . .
_____ @ SC Alignment Stationing previously placed annotations before re-
----- @ P Aignment 1000 Stations annotating the element using an override.

----- & X Mignment 500" Stations

----- & X Mignment 1000" Stations

----- & X Mignment 100" Stations

----- & P Aignment 100" Stations, Stations Right
----- & P Aignment 500" Stations, Stations Right
----- & P Aignment 1000 Stations, Stations Right
----- & P Aignment 100" Stations, Force All Right
----- & P Aignment 500" Stations, Force All Right
----- & P Mignment 1000 Stations, Force All Right
----- & P Aignment 100" Stations, Force All Left
----- & P Aignment 500" Stations, Force All Left
----- & P Alignment 1000" Stations, Force All Left
----- & X AMignment 100" Stations, Force All Left
----- & X AMignment 500" Stations, Force All Left
- Parcel Areas o

The various annotation groups are summarized below. Annotation groups starting with the letter “P” are
configured for proposed alignments. Annotation groups starting with the letter “X” are configured for
existing alignments.

Annotation Group Name Description

P Alignment - 100’ Stations These are the normal annotation groups for

P Alignment - 500’ Stations most plan sheet applications. Station annotation
P Alignment - 1000’ Stations is placed on the left side of the alignment. Spiral

and curve key-point annotations are placed
towards the curve center.

P Alignment - Force all Left 100’ Stations These annotation groups force all station and

P Alignment - Force all Left 500’ Stations key-point annotations to the left side of the

P Alignment - Force all Left 1000’ Stations alignment.

P Alignment - Force all Right 100’ Stations These annotation groups force all station and

P Alignment - Force all Right 100’ Stations key-point annotations to the right side of the

P Alignment - Force all Right 100’ Stations alignment.

P Alignment - Force Stations Right 100’ Stations Station annotation is placed on the right side of
P Alignment - Force Stations Right 500’ Stations the alignment. Spiral and curve key-point

P Alignment - Force Stations Right 1000’ Stations annotations are placed towards the curve center.

Annotation Groups for existing alignments are also available for each of the group definitions detailed in
the table above starting with the letter “X” instead of “P”.
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In the example below, the Annotation Scale value is set to 1:100 with the levels for 500’ station intervals

toggled on.
SPIRAL DATA
£ Level Display - View 1 — X SPIRAL DATA CURVE DATA P = Sia. 420+92.14
’ Pl = Sta. 410+76.01 i td % isooosan
D.-JJ EQ [Vicw Display - i D = 0600'00" b5 - 060500
LT=13675 e 57 =g
% ] 7 cena- o - T Loa i
y =733 £ =mmoe A S
=18 123456_BK007.dgn, Design k= :ﬂéfﬁ' B =14658
L Ref, 123456 _BKOD7.dgn, Design-3D B Zi0to0 g,aj,zf‘gg‘_’ﬂmzﬂg
Start = Sta. 409+39.26 End = Sta, 422+28,73
......... End = Sta. 411+44.26 C.B, = S61°4719°E
Name Used Py C.B. = S00°48"11"E

Default .
GE_P_Alignment

GE_P_Alignment_100_Bearings

GE_P_Alignment_100_Cardinal_Points

GE_P_Alignment_100_Curve_Data
GE_P_Alignment_100_Distances
GE_P_Alignment_100_Stations
GE_P_Alignment_500_Bearings
GE_P_Alignment_500_Cardinal_Points

GE_P_Alignment_500_Curve_Data

GE_P_Alignment_500_Distances

9Z'66+60¥ S1
gz prrlib 05

410

GE_P_Alignment_500_Stations
GE_P_Alignment_1000_Bearings
GE_P_Alignment_1000_Cardinal_Points
GE_P_Alignment_1000_Curve_Data
GE_P_Alignment_1000_Distances
GE_P_Alignment_1000_Stations

Additional Notes:

e The levels are named according to the station label intervals (100’, 500’, and 1000’), not the

CURVE DATA
P.l. = Sta. 416+52.05
A =65'0406"LT
Dc = 06"0000"

R =85483"

Ls = 205.00"

s = 06°09'00"
LT =136.75

5T =68841"

Lp = 87647
Ts=712.79"
Es=179.92"
Emax =

TS =

S5.C. = 417+44.26

C.5.=420+23.73
5T =

annotation scale value. For example, the GE_P_100 group of levels are appropriate for multiple

annotation scale values (1:10, 1:20, 1:50).

e Inthe event a Spiral-Curve-Spiral (SCS) is encountered, the SCS data
is annotated at the location of the intersection of tangents. An
example is shown at right. This data has been configured to include as
much of the SCS annotation as the software currently allows. The text
can be edited to include additional information for the Emax, T.S., and
S.T. information. The individual spiral data is still placed in the file
even when the combined SCS data is included.
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CURVE DATA

P.l. = Sta. 416+52.05

A =65°04'06" LT
Dc = 06°00'00"

R =954.93'
Ls = 205.00"
6s = 06°09'00"
LT=136.75"
ST =6841"
Lc=879.47"
Ts=712.79'
Es=179.92'
Emax =

T.S. =

S.C. =411+44.26

C.S. =420+23.73
S.T.
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Section 305 Alignment Exercises

Alignment Exercises Overview

The following exercises step through the process to define proposed alignments for the sample project.
Two proposed alignments will be developed for S.R. 185 and Jameson Road. The existing alignment for St.
Peter Road will be used for the proposed improvements.

|- L I St. Peters Road

L
g i;/ I Jameson Road

For these exercises, the following files have already been created in a previous exercise:

File Name Content
300-Survey\Basemaps\123456_FB001.dgn Survey mapping and the existing ground
terrain

400-Engineering\Roadway\Basemaps\123456_BK001.dgn | Centerline of Proposed S.R. 185
400-Engineering\Roadway\Basemaps\123456_BK002.dgn | Centerline of Proposed St. Peter Road
400-Engineering\Roadway\Basemaps\123456_BK003.dgn | Centerline of Proposed Jameson Road

Section 305 - Alignment Exercises
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Exercise A - Proposed State Route 185

State Route 185 is the main alignment for the sample project. In this exercise we will define a new
proposed alignment for State Route 185.

e Open ProjectWise Explorer
=
’
Iegpltotesy

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

v Browse to the 400-Engineering\Roadway\Basemaps)\ folder.

v Open the geometry basemap for State Route 185:

400-Engineering\Roadway\Basemaps\123456_BK001.dgn

v' Attach the survey information as a reference file (Home > Attach Tools > References). The survey
information is in the following design file:

300-Survey\Basemaps\123456_FB001.dgn

When attaching the reference file, which Orientation option should be used? Coincident - World,
or Geographic - Reprojected?

Should Live Nesting be used?

v Turn on/off levels for the survey information as necessary. Start by turning off the levels listed
below, and any other levels that you may not want to see while working on the geometry for the
project.

PV_X_COP
SV_X_Break_Lines
SV_X_Random_Point
SV_X_Shot_Marker
SV_X Text_Comment
SV_X_Text_Elevation
SV_X _Text_Name

v Select the terrain model graphics from the reference attachment and set it as the Active Terrain
(select the terrain boundary and then hover the mouse over the boundary to get the pop-up toolbar
seen below, a long right click on the boundary will bring up a context menu where the Set of Active
Terrain Model button can be found as well).
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[ Set As Active Terrain Model }

v" From the Geometry tab, choose Standards > Features Definition Toolbar. Set the active feature
to Alignments > GE_P_Alignment. Toggle on the Use Active Feature Definition icon.

Feature Definition Teggle Bar n

-GE_P_Nignmem | f'; ' * A / . @

v From the Geometry tab, choose the Lines > Line Between Points command.

Start by placing the first line from the RSPK feature located at the intersection of St. Peter Road and
S.R. 185. This is point SV901 in the Survey file. As shown below.
\

[

| N
| I

|

|

:
|
|
|
[
| | ~< & " _
I I RS
| | |
Lo |
| I
\
|

|
Point Feature - Not available

ﬂ“fé [ -

Name: SV/501
Field Code: RSPK
Link Code: None
Zone: 1
Terrain Model Attribute: Determine By Feature Definition
| Easting: 1414330.207
| Northing: 805872 347
Elevation: 396.330'
| Data File Name: DAR185SurveyPoints-LinkCodeAfter_Translated.csv
| Field Book Name: Field Book 1
| Feature Definition: Survey\Survey Control'\Points\RSPK
| Feature Description: Railroad Spike Found
I
|
I

Cell: RRSPK | Line

Level: SV_X_Control_Cells_Found

Ref: 2 {.1.0.\300-Survey'\Basemaps|123456_FBO02.dgn)
|

Use the MicroStation Origin Snap to ensure you are starting the first point of the line by snapping
to the origin of the RRSKP cell.

v Define the second point of the line with a Distance value of 1556.74’ and a Line Direction value of
N00"44’28"E as shown below.

Tip: Degrees, minutes, and seconds are entered using the colon character as a separator.

Example: n00:44:28e
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| n
| ! I NS
ﬁ Line — = f I rd
i | [ | \\ Enter End Foint
Distance  [1556.740 < IJ } N & |Line Direstion| [NETFRES [
“
Line Direction [N00'4428 0 | | | N @t‘)
| I ~. ¢ I
Feature -~ | | ~ e ==
Feature Definition L |[ ‘
Name CLP 1 ng I *
/ |
) |

v Use the Line Between Points command to store the following lines.

Define the second line starting from the RRSPK feature, point SV901, using the following
settings:

Distance: 1595.31

Direction: s01:13:48w

Define the third line starting from the end of the second line.
Distance: 1838.00
Direction: $63:50:18e

Define the fourth like starting from the end of the third line.

Distance: 650.00
Direction: s03:35:00w

v Next, use the Design Standards Toolbar to place a spiral-curve-spiral set. From the MicroStation
Geometry tab, choose Standards > Design Standards Toolbar icon.

v Choose the 202-7E, 2-Lane Undivided 55 MPH design standard as shown below.

Design Standards Toolbar

B 202-7E, Z-Lane Undivided (OHDOT_DesignStandards Design Library) -
: 25 MPH {202-7E. 2-Lane Undivided (JHDOT_DesignStandards Desic
- 30 MPH (202-7E, 2-Lane Undivided (OHDOT_DesignStandards Desic
35 MPH (202-7E. 2-Lane Undivided (OHDOT _DesignStandards Desic
40 MPH (202-7E. 2-Lane Undivided (JHDOT_DesignStandards Desic
45 MPH (202-7E. 2-Lane Undivided (JHDOT_DesignStandards Desic
50 MPH (202-7E. 2-Lane Undivided (OHDOT _DesignStandards Desic
; 55 MPH (202-7E. 2-Lane Undivided (OHDOT _DesignStandards Desic
- 60 MPH (202-7E, 2‘@5 MPH (202-7E, 2-Lane Undivided (OHDOT_DesignStandards Design Library) |
- |
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v" Toggle on the second icon, Toggle Active Design Standard

Design Standards Toolbar n

**ﬂl .||2|]2—?E, 2-Lane Ul H55 MPH ~]

v" From the Geometry tab, choose the Arcs > Arc Between Elements > Spiral Arc Spiral command.

When using a Design Standard, the software will set the length of the spirals and the degree of
curvature to the default values defined by the selected design standard.

pot ,rl" e |
Design Standards Toolbar {/'% =] :-3::')
. PR
{m| Individed"55 MPH -+ | 55 MPH w | Te 1. | |

[N |

e

|

48 spiral-A.  — x> b }
Parameters ~ }
Trim/Extend  Both - I| | |

"~ Select Construction Sector
' @ Radi

@ Rados  S45267 « @ [Parmerers Rods |EEE |4V

Loop ]

Back Transition

Type Spiral
Method Length
Length 205.000

Ahead Transition

Type Spiral
Method Length
Length 205.000
Feature -~

Feature Definition  Use Active Feature -
MName CLP_1

v Select Trim/Extend Both to complete the process.

Be sure to enter a left click (data point) to accept the Trim/Extend parameter. OpenRoads requires
a left click to accept parameters as data is entered.

Use the Spiral Arc Spiral command to place the second curve for the alignment. For the second curve will
match the existing alignment, the values defined by the active Design Standard will be overwritten.

v Place the second spiral-curve-spiral using the following values:
Radius: d7:45
Back Transition Length: 250
Ahead Transition Length: 250
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O Individed 55 MPH ~ | 55 MPH ~
Parameters ~
Trim/Extend  Both v
B Radius 739.300°
Loop O
Back Transition ~
Type Spiral b
Method Length ~
Length 250.000
Ahead Transition ~ Select Construction Sector
Type Spiral ' % Parameters Radius ‘d?.45| |‘P
Method Length v '
Length 250,000 9.3 \
Feature ~
Feature Definition  Use Active Feature
Name CLP_1 ‘
il

Tip: The degree of curve can be set by keying in the degree value in the Radius field prefixed with a
lower case “d”. Degrees, minutes, and seconds are separated by the colon character.

v Use the Trim/Extend and select the Both options to complete the process, issuing a left-click to
accept the parameter.

The 7°45’ curve does not meet the currently selected 55 MPH Design Standard.

Ared X is displayed on the curve as shown on the right. \

Design errors can be reviewed in the Civil Message Center dialog by selecting
Standards > Civil Message Center from the Geometry tab.

v Be sure to select the spiral-curve-spiral set to check the spiral lengths after
the data is placed in the file. The Design Standard may have switched the
length back to 205’. If the spirals were placed with a length of 205’, edit the
rule for each spiral length to change the value to 250’

ﬂ Civil Message Center — X
Show All | & 24 MicroStation €3 1Errer || 8% 0 Warnings | L) 0 Messages

Element Message Description

e Emor  Arc radius is less than minimum Design Standard Value = 354.926" Actual Value = 739.300°

No action is required to continue designing the corridor model. This is strictly informational and can be
ignored if the data is correct.
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Next, create a complex chain from the individual elements that have been placed for the proposed
centerline of S.R. 185.

v From the Geometry tab, choose the Complex Geometry > Geometry > Complex By Elements
icon

o Setthe Feature Definition to the Alignments > GE_P_Alignment.

o Key in the Name for the centerline element. See the Location & Design Manual, Volume 3
- Highway Plans, Section 1204.3.6.2 for more information on naming geometry elements.

o Using the Automatic Method, choose the first element to define the complex element. Note
that the direction of the element is significant. When you move the cursor over the first
element, an arrow is displayed indicating the direction the complex element will be defined.

o When prompted to Locate First Element, select and accept the first element at the north
end of the alignment as shown below.

'm”zuz-?a 2-Lane Uv |||55 MPH - ||

Sl

] Locate First Element
“|ine: CLP_1
| Feature; Alignment\GE_P_Alignment
Mo Active Profile
| Level: GE_P_Alignment

Method

Maximum Gap 0.033

Feature ~

Feature Definition |Use Active Feature

Name CLP_5185

iy

!
|
il
|
|
|
|
|
|
4
|
|
|
4
|
|
|
|
|

—— e —— — — T

The chain is stored with a default beginning station value of 0+00. Use the Start Station tool to define the
beginning station for the newly created alignment as detailed below.

v" From the Geometry tab, choose Modify > Start Station
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The Start Distance parameter defines the location along the selected alignment where the Start
Station value is applied. The Start Distance should be 0 and the Start Station is 385+00.00

The station value can be reviewed or edited by using the MicroStation Element Selection tool to
select the complex element. That station rules are displayed as the example below.

0.000

I
I 385+00.00 “‘\2__

The parameters for the alignment can be reviewed using the Project Explorer dialog’s OpenRoads Model
group.

_ o X Various parameters can be reviewed and/or edited in
|k File v | Project Explorer by right-clicking on an item and
(@ ttems v | selecting Properties.
|89 Resources v For example, the Assigned Station value can be
| OpenRoads Model » reviewed and edited in the Properties dialog as shown
O Qe below.
|.5'earc:-"1 o |,-§ ¥
Properties (OpenRoads Maodel)
4 7 123456 _BKOO7 dgn (Design) -

4[] Selection (1)

4 A plignments ~ Stationing

4 < GE_P_Alignment
4 ¥ Complex Element: CLP_S185
9k 202-7E, 2-Lane Undivided
N Stationing

Stationing ~

Assigned Locatic 0.000"
" Line: CLP 1 Assigned Station 385+00.00
- Begin Station 385+00.00

/" Line: CLP_& <Interval> End Staticn 438+82 94

@ Fillet: CLP_5
/" Line: CLP_9 «<Interval>
@ Fillet: CLP_6
> . Line: CLP_10 <Interval>
% Terrain Models
H Corridors
N Linear Template
& Surface Templates
= Civil Cells

f Superelevation
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v Annotate the alignment using the Drawing Production tab Element Annotation command.

BrodERe-+ 22k X - 123456_BK0D1.dgn [2D - V8 DGN]

File Home Terrain Geometry Site Corridors Madel Detailing Drawing Production Drawing Utilities Collaborate View Help

DR A R E ARG ATAL K

@ Element ... Clip Create UpdateSaved AT\I‘)' Place Place Place Place Edit Change Text A Civil Elemgnt Drawing.
@y Selection L1 ™ Volume 3L Saved View View Settings Saved View = Table | Mote Label = Text Text Attributes /., ™ Labeler | Annotation~ | Model Annotation »

Primary (Q)

:‘j |DpenRoads Madeling ™

Selection (W] Clip (E) Saved Views (R) T | Tables (T}  Notes (D) Text (F) T | Labels (G} T Annotations (Z) IF]

v From the Drawing Production tab, change the Drawing Scale value to 1:50. Note how the
annotation is scaled, including station tics and leader lines.

This completes Exercise A

v Save settings and exit OpenRoads Designer. Be sure to check the file back into ProjectWise.
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Exercise B - St. Peter Road

Take the following steps to define the centerline for St. Peter Road:

e Open ProjectWise Explorer

@

"
Basltercss

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

v Browse to the 400-Engineering\Roadway\Basemaps)\ folder.

v" Open the geometry basemap for St. Peter Road:

400-Engineering\Roadway\Basemaps\123456_BK002.dgn

v' Attach the survey information as a reference file using a Nest Depth value of 0. The survey
information is in the following design file:

300-Survey\Basemaps\123456_FB001.dgn

v Turn on/off levels for the survey information as necessary. Start by turning off the levels listed
below, and any other levels that you may not want to see while working on the geometry for the
project.

e PV_X_COP

e SV X Break Lines

e SV_X_Random_Point
e SV _X Shot_Marker

o SV _X_Text_Comment
e SV X Text_Elevation
e SV X Text Name

v Select the terrain model graphics from the reference attachment and set it as the Active Terrain
(select the terrain boundary and then hover the mouse over the boundary to get the pop-up toolbar
seen below, a long right click on the boundary will bring up a context menu where the Set of Active
Terrain Model button can be found as well).

_@;@%v

[ Set As Active Terrain Model }

O ddpLE
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Now we are ready to define the centerline alignment for St. Peter Road.

v" From the Geometry tab, choose Standards > Features Definition Toolbar. Set the active feature
to Alignments > GE_P_Alignment. Toggle on the Use Active Feature Definition icon.

Feature Definition Toggle Bar

IEGE_F'_Nignmenﬂ " |e? ‘ #: A 6’;7 ))

v" From the Geometry tab, choose Lines > Line Between Points.

The survey crew has provided coordinates for the start of St. Peter Road. Use CivilAccudraw with
the XY ordinate to enter the first point for the Line Between Points command with the following

coordinates:

Easting = 1414827.690
Northing = 805922.456

The second point will end at survey point SV901. Use the MicroStation Origin Snap to snap to the
survey point to end the line.

ey

Point Feature - Mot available
Name: 5V901

Field Code: RSPK

Link Code: None

Zone: 1

Terrain Model Attribute: Determine By Feature Definition

Use the Start Station tool to define the beginning station for the line as detailed below.

v From the Geometry tab, choose Modify > Start Station

The Start Distance parameter defines the location along the selected alignment where the Start
Station value is applied. The Start Distance should be 0 and the Start Station is 15+00.00

Section 305 - Alignment Exercises



Ohio Department of Transportation September, 2024

Office of CADD and Mapping Services

v Annotate the alignment using the Drawing Production tab Element Annotation command.

2] |OpenRoads Modeling  ~ |~ S HEHa « - » £ 2 k X = 123456_BKDOT.dgn [2D - V8 DGN]

File Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help

BN E yE % O O H s AR AT Y A P

-
@ Element .-, Clip Create  Update Saved A;;.;p\l}y Place Place Place Place Edit ChangeText , Civil Element Drawing
@q Selection i ¥ Volume Saved View View Settings Saved View = Table Mote Label = Text Text Attributes ~— 7 Labeler Annotation * | Model Annotation »
Primary () Selection (W) Clip (E) Saved Views (R) T | Tables (T) Motes (D) Text (F) L | Labels (G) = Annotations (Z) F]

This completes Exercise B

v Save settings and exit OpenRoads Designer. Be sure to check the file back into ProjectWise.
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Exercise C - Jameson Road Relocation

Jameson Road will be relocated by defining a new horizontal curve using the existing centerline as the back
tangent and defining the ahead tangent that is perpendicular to the proposed S.R. 185 alignment.

| [ | x \
| |

P. = Sta. 15+00.00 |

A =54°26'34" LT 1S

Dc = 24°54'40" o

R =230'

T = 118.31

1

L =218.55'
E =28.65'

|
|
o
|

I
I
I
| I
I
|

Take the following steps to define the centerline for Jameson Road:

e Open ProjectWise Explorer

Fad

"
ity

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

v" Browse to the 400-Engineering\Roadway\Basemaps)\ folder.

v Open the geometry basemap for Jameson Road:

400-Engineering\Roadway\Basemaps\123456_BK003.dgn

v' Attach the survey information as a reference file using a Nest Depth value of 0. The survey
information is in the following design file:

300-Survey\Basemaps\123456_FB001.dgn

v Turn on/off levels for the survey information as necessary. Start by turning off the levels listed

below, and any other levels that you may not want to see while working on the geometry for the
project.
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e PV_X_COP

e SV_X_Break_Lines

e SV_X_Random_Point
e SV_X_Shot _Marker

o SV X Text Comment
e SV_X_Text Elevation
o SV _X_Text_Name

v Select the terrain model graphics from the reference attachment and set it as the Active Terrain
(select the terrain boundary and then hover the mouse over the boundary to get the pop-up toolbar
seen below, a long right click on the boundary will bring up a context menu where the Set of Active
Terrain Model button can be found as well).

'@:@%.

[ Set As Active Terrain Model }

Ot e

v' Attach the geometry basemap containing the centerline of proposed S.R. 185 as a reference using a
Nest Depth value of 0. The survey information is in the following design file:

400-Roadway\Basemaps\123456_BK001.dgn
Now we are ready to define the centerline alighment for the Jameson Road relocation.

v" From the Geometry tab, choose Standards > Features Definition Toolbar. Set the active feature
to Alignments > GE_P_Alignment. Toggle on the Use Active Feature Definition icon.

Feature Definition Toggle Bar

@GE_F‘_Nignmenﬂ v ¥ M A S . 7

v From the Geometry tab, choose Lines > Line Between Points. Draw the first tangent line for
proposed Jameson Road using CivilAccudraw to enter the following coordinates.

Point 1 Easting = 1413832.052
Northing = 804471.371
Point 2 Easting = 1414291.830
Northing = 804274.892
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Place the second tangent line from the end of the first using the MicroStation Perpendicular Snap to
place the line perpendicular to the proposed S.R. 185 alignment, as shown below.

Enter End Point
Distance |‘P
Complex Element: CLP_S185

Feature: AlignmentiGE_F_Alignment
Mo Active Profile
Level: GE_P_Alignment

From the Geometry tab, select Arcs > Arc Between Elements > Simple Arc to place an arc with a
230’ radius between the two tangent lines. Be sure to trim both elements.

From the Geometry tab, select Complex Geometry > Complex by Element to create a complex
element for proposed Jameson Road. Use a Name value of CLP_JAMESON

From the Geometry tab, choose Modify > Start Station. Define the beginning station for the
alignment with a Start Distance value of 0 and a Start Station value of 10+00

Annotate the alignment by selecting the Drawing Production tab Element Annotation command.

This completes Exercise C

4

Save settings and exit OpenRoads Designer. Be sure to check the file back into ProjectWise.
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Section 400 Vertical Geometry

Vertical Geometry

OpenRoads Designer stores vertical alignments as a component of the horizontal alignment in the same
design file as the horizontal geometry. This is true for both existing vertical alignments, which are extracted
from an OpenRoads Terrain Model, and proposed vertical alignments.

Although the vertical geometry is stored in the design file, the graphical display of the vertical alignment
information is not plotted in the design file. Vertical alignments are displayed in a profile window for
review and editing.

Vertical geometry tools are accessed from the Geometry tab of the OpenRoads Modeling workflow, as
shown below.

©l OpenRoadsModeling ~ S b fa « - » £ 2 X = C:\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\123456_2018_ Q3\400-Engineering\Roadway\Basemaps\123456_BK0O7.dgn [2D - V8 DGN
Heme Terrain Site Layout Corriders Model Detailing Drawing Production Drawing View
s 7 Import/Export b %3 » 3 Offsets and Tapers ~ BB Open Profile Model 17 /
A » & & |/ ¢ = 77 "~ PN = B 3T
@ v |#% Design Elements ~ . -A_ Reverse Curves ~ |45 Set Active Profile
Element ... Civil Reports Lines Arcs Point Modify ~ Complex Lines Curves Element Modify Complex
@ Selection L4 * | ¥ Standards ~ Toggles ~ - - - * 2L Spirals ~ - Geometry = | b~ Profile Creation ~ - - Profiles Geometry
Primary Selection General Tools Horizental Vertical

This training guide will not document each geometry tool that is available in the OpenRoads interface. See
the online help for commands not detailed in this document.

Profile Settings

The Design File settings contain parameters for formats as you work with vertical alignments. Select File >
Settings > File > Design File Settings and then click the Civil Formatting item from the list on the left of
the dialog. The Profile Settings are set to the values shown below in the ODOT seed files.

£ Design File Settings x
Categol
P o] Coordinate Settings v
Active Angle
Active Scale Ratio Settings (Distance: Offset) v
Angle Readout
Adis Station Settings v
Civil Formatting Radius Settings v
Coler
Fence Spiral Settings v
Grid
lsometric Profile Settings ~
Locks Elevation Precision 0.12
Snaps Slope Format Percentage
Stream Slope Precision 0.12
Views Ratio Format Run:Rise
Working Units Ratio Precision 0.12
ertical Curve Parameter Form Kvalue
Focus ltem Description
Select category to view.
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Existing Ground Profiles

Existing ground profiles are extracted along the selected civil geometry element from the active terrain
model. The active terrain model is set by selecting the terrain element and choosing the Set As Active
Terrain Model icon as shown below.

/
/
-
/6 -
Tl
4
/’

| Set As Active Terrain Model h

To display the existing profile, select the alignment graphics and let the cursor rest on the graphic element
until the pop-up menu appears. Choose the Open Profile Model icon as shown below.

You are prompted to select or open a view window to use for the profile display. Open a new view window
and then left click in the view window to display the profile. An example is shown below.

B View 4, Profile - CLP_JAMESON E=nEER =)
-4 PPROER DEE &« Blatk

985+
90| PR
9751 e

aToq{ S~ e

965

Q.%“I Q.@I Q@I & &S Q}.)G & Qgp Q& § & & §5" 09“‘ @“‘ &S &S Qﬁkd Q}.)G 089 Q& Q& Q& Q@‘ 55“ b@‘
RN S . RO S S SRS S H S H S F S S N " § © &
AT L R A A A WS

&8 W
R L A M S A

ol
<
o
&

§
F &S S ﬂ?‘ﬂ A

Note: The profile is displayed in the profile view for review and editing; however, the profile is not written
to the design file. The selected view window is used as a temporary display of all the profiles associated
with the selected alignment. The selected view window is not specifically associated with an
alignment/profile and can be used to display the profiles from different geometric alignments as needed.
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Alternately, a profile can be displayed by holding down the left mouse button in the view window until the
pop-up menu shown below is opened. Select the 2 Views Plan/Profile option.

| View Control P([E 1 View
5 Copy [§ 2 Views Plan/3D
i:li:jI Maove [ 2 Views Plan/X5
= scale (3| 2 Views Plan/Profile
& Rotate [ 2 Views Plan/Superelevation
.'.Th Mirrar [@ 3 Views Plan/Superelevation/XS
[d 3 Views Plan/Profile/3D
¥ Select Links (3 3 Views Plan/Profile/xs
Level Off [@ 3 Views Plan/X5/3D
62 Open View Attributes dialog  |[@ 4 Views Plan/Profile/X5/3D

You are prompted to create a dynamic profile view as shown below. Select OK to continue.

Open a Dynamic Profile View >

Select OK to Create a Dynamic Profile View

[ ok | cance

After selecting OK, the View 4 window is opened to display the profile graphics.
When prompted to select the plan element that will be used to display the profile. You are next prompted to

Select or Open View. Left click in the newly opened View 4 window to select this view to display the
profile.
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The Profile Window

View Attributes
The View Attributes for a profile view contain an additional parameter to control the vertical exaggeration
of the profile display, as shown below.

El- L PPROERE DEE =

View Number: 4 - | 2 [ To change the profile display exaggeration factor, select
(D) Presentation H=Ea the desired exaggeration factor from the drop-down list.
Display Style: | _ (Wirstrame Displey) v Tip: With the cursor in the profile view, holding down
T ACS Triad B2 Fast Cells the shift key while scrolling the mouse wheel will
[2d Background EFiII dynamically change the profile exaggeration.
711 Boundary Display [ orid
Camera fﬁ Level Overrides
7 Clip Back 55 Line Styles
<, Clip Front & Line eights
(Sg Clip Volume n Markers -
.Cortstructinns - Patterns
[ pefaut Lighting O|Tses
. Dimensions .Text
& pata Fields 14 Text Nodes
H Displayset {_1 Transparency
[5] Named Presentation  [£}] Height Field
Global Erightness: @ ')
|E View Setup

Civil

Exaggeration  Horizontal Geometry Info
5 ~ |

s

Version 10.10 adds additional controls for the profile view attributes under the Horizontal Geometry Info
tab shown below.

Civil ~

Exaggeration  Horizontal Geometry Info The Horizontal Geometry Info option toggles on the

[ Horizontal Geometry Info Station Interval: display of the geometry tangent length, and length and

[ Show Horizontal Control Paints o radius for horizontal curves. This information is
displayed across the top of the profile window as shown
below.
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The Show Horizontal Control Points toggles on the display of the station of any key-points in the
horizontal alignment across the bottom of the profile view.

The Station interval allows keying in an incremental value to show stations across the bottom of the
profile window. A value of 100 is shown below.

u 0 CLP_JAMESO
B LPPROER| OIS s B |Ekl A

| . . . . . . . . L=3B81.688 . . . . . . . . . . . . L=218.547 . . . . L=66448 |
R e R R R R R ARREIRRERERAEREE - -~ == - == = - = 22 2= EEE NI o o cocann S e oo o EEEEEREEIREEEN

980+

975+

970+
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Profile Commands
The Profile view window contains command icons specific to a profile view window as shown below.

Ev

The following commands are available:

Fit Plan Extents

Fit Profile Elements

Vertical Geometry Tools

Attach All Profile Views

Create 3d Cut

Refresh 3d Cut

Dynamic Annotation: Annotate Element

Vertical Geometry Tools

The vertical geometry tools can be accessed from the profile view’s Vertical Geometry Tools icon as
shown below.

e

- Cuick Profile From Surface
Profile Line Between Points

Profile Line To Element

See the online help for information on the individual
Vertical Geometry commands.

These commands are also available in the OpenRoads
ribbon menu by selecting OpenRoads Modeling >
Geometry

Profile Line From Element
Profile Line Between Elements
Profile Curve Between Points
Profile Curve To Element
Profile Curve From Element
Profile Curve Between Elements
Profile Complex By Elements
Profile Complex By VPI

Define Profiles By BestFit

Profile Insert Curve

|3 Im |E [T I L= L= L== i b I (= L B E R U L |

Profile Reverse Transition

UH RMERBREDPEBICPHRIFF

Open as ToolBox

Section 400 - Vertical Geometry 400-6
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Create 3d Cut/Refresh 3d Cut

3D elements that cross the currently displayed profile, such as underground utilities, another corridor or
bridge that passes over the active profile, can be displayed on the profile by choosing the Create 3d Cut or
Refresh 3d Cut commands.

When the 3d profile is created, two Placement Methods are available:

e Corners - The Corners option allows the user to define a bounding box that defines both the
horizontal and vertical extent of the 3D cut.

e Full Profile - The Full Profile options automatically sets the extents of the 3d cut.

In either case, a bounding box is drawn in the profile view line the example shown below.

B View 2, Profile - CLP_1 EIIEI
B-5-iPPRO0EREDED & -Blaike
%801 vt TRV, S ——— —
975+ t\} 3d Cut Volume
L Level: Default —
9704 “‘“--____‘ - g
065 = T T e
960+ 0
955 |_ I |

When the element is selected, four handles appear that allow adjusting the extents of the bounding area, as
shown above.

Delete the bounding box to remove the 3d cut from the view.
Use the MicroStation Select Element to select the bounding box. Allow the cursor to rest over the bounding

element until the pop-up menu appears. Two options are available: Properties and Delete. Select
Properties to access the parameters shown below.

True v
Start Station 15+00.00

Clip Top Elevation True

Top Elevation 978.580

Clip End Station True %

End Station 20+00.00

Clip Bottom Elevation True

Bottom Elevation 953.112

Cut Offset 0.000"

Section 400 - Vertical Geometry
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The example below shows an existing 48” pipe that passes under the profile.

966

965+

964

963

Q\ T T QGQI QI Q\ Q\
: SIS S SIS
. I SR S S S < S S S
B e N e e e S O S R R

The 3d Cut graphics are a static representation of the elements in the 3d model at the time the 3d cut
graphics were generated. To update the 3d cut graphics, the following commands are available in the
Profile View window.

[ B[la k| A
ok 1 Refresh All 3d Cuts .
k&l 2 Refresh All 3d Cuts With Levels %

------------

=31 Open as ToolBox
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Annotate Profile Element
OpenRoads 10.10 adds the ability to annotate a profile directly in the profile window. Commands to
Annotate Element and Remove Element Annotations are available as shown below.

v L PPROOER SEE| S - Bl s
A1 AnnotsteElement 1. o L=2msa
& 2 RemweEIemenlAnnala\‘t‘lfals R’TZ‘SU-PPF’ . o

@ Open as ToolBox

Notes:
These annotations can be useful when working in the profile view, however, the same annotations
will be placed in the drawing models when sheets are created.
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Profile Pop-Up Menu

Selecting a profile graphic and allowing the cursor to rest on the element reveals a pop-up menu with
commonly used commands as shown below.

K2 MY AX

-
‘--

h‘ ---
3 =9
Properties : e

The following commands are available. See the online help for more information not covered in this
document

e Properties

Set as Active profile
Rules

Create Best Fit Profile
Profile Report
Annotate Element
Delete

Properties

Select the Properties item to access the menu shown below. This is commonly used to edit the Feature
Definition or the Feature Name for the selected profile.

» Start Point 200.000°,966.714
» End Point 666.682".974 900
Length 466 851"
Deltax. 466 682"
_-—-_.—-_F;;;re Definition GE_P_Alignment
Feature Name PGL_CLP_JAMESON I%_ -

Set as Active Profile
This option is used to set the selected profile as the active profile. Once a profile is set active, it is used as
the default profile for subsequent actions such as the corridor modeling process.
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Rules
Like the Horizontal Geometry, profile elements have a set of rules that define the element parameters. In
the example below, the rules for a vertical curve are shown.

The rules may be activated (unlocked) or deactivated (locked) from the pop-up menu for the selected
profile like the example below.

100.000"

_M——-@ “:@Eﬁ A x
29.691
B

Create Best Fit Profile

For existing alignments, the pop-up menu includes the option to create a best fit profile as shown below.

i wle i )
e SR Y A X
—----_
.
‘-ﬂ Create Best Fit Profile i
-

L

£% Best Fit Profile [ - *®
The dialog shown at left is opened.
Parameters L
Best it [Make Complex Eement || Various parameters are available to refine the best fit
Best Fit Parameters - profile that is to be created. See the online help for
[ Upper Envelope 0000 more information.
[] Lower Envelope |D.DDD

[] Desirable Sag Curve Length |D.DDD

|
|
[[] Desirable Crest Curve Length |D.DDD |
|
|

[1 Minimum Curve Length |D.DDD

Feature -~
Feature Definition I& Feature Definition |
Name | |
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Profile Report
Various vertical alignment reports can be generated by selecting the profile using the Home > Element
Selection tool, and then choosing the Profile Report icon from the pop-up menu as shown below.

The default Vertical Alignment Review Report is shown below.

£ Bentley Civil Report Browser - C:\Users\ethomas'\AppData\Local\Temp\2\RP Tjejfgdlkcml - m} X
File Tools
4 CivilGeometry -
Aquaplaningas! Vertical Alignment Review Report “
GeometryPoints.xs|
GeometryPointsASCI_CommaDelimited.xsl Report Created: Monday, October 4, 2021

GeometryPoints_FeatureMNoPath.xsl
HorizontalAlignmentArea.xsl
HorizontalAlignmentCheckintegrity.xsl
HorizontalAlignmentControllineDataTable.xs|

Time: 9:17:05 AM

Project: Design

HorizontalAlignmentCurveDatalablexsl Description:

HorizentalAlignmentCurveSetElementReview.xs| File N . C\Bentley_CONNECT\WorkSpaces\OHDOTCEv2\WorkSets\123456\400-

HorizontalAlignmentCurveSetReview.xs| 1le Mame: ¢ jineering\Roadway\Basemaps\123456_BK005 dgn

Horizental AlignmentEventPointList.xs|

HorizontalAlignmentintervalXYZxs| . Las.t 10/4/2021 09:10:25

HorizentalAlignmentLength.xs! Revised:

HorizontalAlignmentReview.xs! Note: Allunits in this report are in feet unless specified otherwise.

HorizentalAlignmentReviewASCllxs]
Horizontal AlignmentReviewWithPlus|
HorizontalAlignmentStationEquations.xsl| Horizontal Alignment: CLP_JAMESON
HorizontalAlignmentToTIW.xs| Horizontal Description: -
HorizontalAndVerticalAlignmentReview.xs| X
HorizontalElementsTable.xs! Horizontal Style: Alignment\GE_P_Alignment

HorizentalElementsTableSimplified.xs|

HorizontalElementsXYZ.xsl Vertical Alignment: PGL_CLP_JAMESON

HorizontalRegressionPointsNSlews.xsl Vertical Description:

;l:trt'if‘c;%tzlg'_:lg’::ifnpoERE“EW'XSI Vertical Style: Alignment\GE_P_Alignment ] ]
SettingQutTableDeflection.xs! Station Elevation
Traversexs|

TraverseCurveASCllxs Element: Linear

TraverseCurve ASCIIZ.xs| POT 12+00.00 966.71

TraverseCurveASCIIS xsl

TraverseEditASCllxs] VRG 22500 26639
TraversePoints.xs| Tangent Grade: 1154
WerticalAlignmentCheckintegrity.xs| Tangent Length: 25.00
VerticalAlignmentintervalStationElevationGrade.x:

VerticalAlignmentintervalStationElevationGradeAf Element: Symmetrical Parabola

VerticalAlignmentPointsXY xsl| VPG 12425 00 966 55
VerticalAlignmentReviewASClLxs! VPl 12475.00 966.23
VerticalAlignmentReviewXY xs| VPT 13+25.00 967.59
WerticalAlignmentSightDistanceReview.xs| VLP 12+44.30 966.49
VerticalAlignmentToTIW.xs! Length: 100.00

VerticalRegressionLiftsNLowers.xsl

PO, S SR

Entrance Grade: 1164 (V)

Various report formats can be selected from the list at the left of the dialog.
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Annotate Element
The pop-up menu also provides the profile annotation commands, documented previously in this

document, that are available from the profile window menu.

The annotations can be removed from a profile that has been previously annotated by choosing the
Remove Element Annotation option, shown below.

%L PPRPOER DEE & w B lois| A

ore] ‘L=:!B1.E|‘571 S S S S S S S S R
s :- :
gl . o B
97H : .

970+
965
968
967
966-|
965
964
963
962 : e
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Profile Feature Definitions

The symbology of vertical geometry is defined by Feature Definitions. The vertical geometry feature
definitions define the symbology for the profile lines and vertical curves as well as the annotation
parameters.

Feature definitions for vertical alignments are typically defined as follows:

e Existing vertical alignments inherit their display parameters from the feature definition that has
been assigned to the terrain model that was used to extract the profile.

e Proposed vertical alignments inherit their display parameters from the feature definition that has
been assigned to the horizontal geometry that the vertical geometry is associated with.

In the example below, a proposed profile line is drawn using the Profile Line Between Points command.
The Feature Definition option is set to use the Alignment > GE_P_Alignment feature. This sets the
symbology for the vertical geometry since the alignment feature definition also includes the profile feature
parameters.

4B Profile L — >

Parameters ~
[ Length |52 844 i
[] Slope |-2.79% |
- Enter End FPoint
Feature | Parameters:Length L' 2.8 |“P

Feature Definition |GE_F‘_.Nignn'|ent v | 1

The feature definition is defined to differentiate between the tangent lines and vertical curves. Proposed
profiles are defined to display the vertical curves with color 58, and tangent lines with color 0, as shown
below.

B View 4, Profile - CLP_JAMESON
E-i-APPROEE DED R «Bllokkl A

970+

;Q‘J QQ,(Q‘D‘\Q ;f’)-q?.‘: iQ‘ x@‘ .L‘: @ 4') @ P QT AP Q Q?XQ ‘9 @ e \ pb o @Q yo @ ‘D Q‘Qb .\Q
0’0\"0000@0{*00\"\"’0\"’ ,{1.(5,(\;,{5.:5,@;5,@(5(5,(5,\'5 G

FT T F I T TN T I I IST ST SF é“@‘é“@é"d"d"ﬁ @0“‘0“‘(9%“@&66’6
\'\
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There are cases where the user may need to display the profile information using different symbology
other than the parameters defined with the horizontal geometry feature definition. The OHDOT Workspace
includes additional features for profiles in the Linear > Profiles category as shown below.

45 Profile.. — ¥
Parameters ~
[ Length  [207.114 I
[] Slope 2331 |_

Feature "~
Feature Definition |GE_P_Alignment [+

MName [

---'- Profile Runs
- Profiles

PF_P_Grade_Line
PF_P_Grade Line_LT
PF_P_Grade_Line_RT
PF_X_Ground_Line
PF_¥_Ground_Line_LT

L@ PF_¥_Ground_Line_RT
[+ Railroads
[l Rk oed A = % v

Linear > Profiles > PF_P_Grade_Line
This option is typically used for utility profiles with no annotation definitions for vertical curve data.

Linear > Profiles > PF_P_Grade_Line LT
Linear > Profiles > PF_P_Grade_Line_RT
Linear > Profiles > PF_X_Grade_Line_LT
Linear > Profiles > PF_X_Grade_Line_RT

These features are used for divided highways to draw the profile graphics on separate levels with different
symbology’s. This allows the user to turn on/off the levels for a specific left or right profile while designing

the proposed vertical geometry with less clutter onscreen.

There are also profile definitions under the Linear > Profile Runs category. These features are used with
Drainage and Utilities functions and are not used for vertical alignments.

Section 400 - Vertical Geometry
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Section 401 Vertical Geometry
Exercises

S.R. 185 Proposed Profile

In this exercise, we’'ll define the proposed profile for State Route 185.

e Open ProjectWise Explorer

@

"
Basltercss

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

Open the project with PID number 123456.

v" Browse to the 400-Engineering\Roadway\Basemaps)\ folder.

v Open the geometry basemap for State Route 185:

400-Engineering\Roadway\Basemaps\123456_BK001.dgn

v Open a profile window for S.R. 185. This can be accomplished by selecting the alignment and then
choosing the Open Profile Model icon from the pop-up menu, or by holding down the right-mouse
button until the menu shown below appears and choosing the 2 Views Plan/Profile option and
then following the prompts.

View Control *[@ 1 View

[d 2 Views Plan/3D
[@ 2 Views Plan/XS
(3| 2 Views Plan/Profile . |
G 2 Views Plan/Su perele\.rlﬁion

[J 2 Views Plan/Superelevation/X5
3 Views Plan/Profile/3D

Copy
Mowve

Scale

Rotate

B E]]ip Un

Mirror

The existing ground is displayed in the profile view.
Use Civil Accudraw to store the tangent lines for the profile. Once these lines are stored, go back

and store the vertical curves for the proposed alignment using the Parabola Between Elements
command.
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v" Open the Civil AccuDraw dialog by choosing Civil Toggles > Civil Accudraw from the Geometry
tab
e Toggle Civil AccuDraw on by choosing the first icon

With the profile window active, the Civil AccuDraw dialog will
display icons relative to vertical geometry functions as shown

v' Store the vertical tangent lined for the proposed profile for S.R. 185 using the values shown in the
table below.

Use Civil Accudraw with the appropriate ordinate to facilitate entering the profile points.

VPI | Station Civil Accudraw Offset/Elevation
Ordinate

1 386+25 ProfileOffset Offset=10

2 387+00 ProfileOffset Offset = 0.25

3 392+00 Z Elevation = 1014.07

4 398+00 Z Elevation = 998.65

5 403+00 Z Elevation = 993.65

6 410+00 Z Elevation = 982.17

7 422+50 Z Elevation = 966.61

8 426+00 Z Elevation = 964.45

9 427+50 ProfileOffset Offset=10

v' Start by choosing the Lines > Profile Line Between Points command to enter the first two VPI
points listed above.

o Set GE_P_Alignment as the active Feature Defintion
o Toggle on the CivilAccudraw ProfileOffset ordinate

e With the Profile Line Between Points command active, tab so the Profile Offset field that
is floating on the cursor has focus

e Type in the letter “0” to select the existing ground profile element as the origin for entering
profile offset values.

o Select the existing ground profile. With the existing ground profile active, the cursor station
and offset values will change relative to the cursor position in relation to the profile

e Key in the values for the first VPI point in the table above to enter the first point on the
tangent line. Left-click to enter the first point

e Key in the values for the second VPI from the table above. Left-click to accept the second
data point

Section 401 - Vertical Geometry Exercises



Ohio Department of Transportation

February, 2024

Office of CADD and Mapping Services

- LR J3.é?
10071
1006
Station 387+00.00
10057 Profile Offset | 0.250
Enter End Point
1004 Length | 75.000 [
1003+
1002
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v' Take the following steps to place the second tangent line, defined by VPI 2 and VPI 3:

Start the line by snapping to the end of the first tangent line

Place the second point, defined by VPI 3 in the table above, by toggling the Civil AccuDraw
ordinate to the Z mode

Enter the Station and Elevation for the point

v Continue placing the remaining tangent lines using the values in the table above and the approprite
Civil AccuDraw ordinate.

The tangent lines for the profile are defined like the example below

s r,-‘l,l,e,o.|lﬂﬂ|53-lzl\

1(]8I]— =

IS

1060+

10404 -
10204
10004
980+
960+ -
9404
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v" After placing the tangent lines, from the Geometry tab, select Curves > Profile Curve Between
Elements > Parabola Between Elements to place the vertical curves for the alignment

VPI | Station Curve Length
1 386+25

2 387+00 No Curve

3 392+00 700’

4 398+00 300’

5 403+00 300’

6 410+00 300’

7 422+50 450’

8 426+00 150’

9 427+50

v Toggle off Civil AccuDraw. It is not needed to define the vertical curves

v" Place the first curve at VPI 3 as shown below. Use the Trim/Extend Both option. Be sure to enter a
left-click (data point) to accept the Trim/Extend parameter.

B View 4, Profile - CLP_5185
@-%-|d PPRCEREDEE G| . Bl
1030+
1020+
1010+ b —— ——
.4._-_,.---"”‘=1=f:f:::r ##### L T '*"‘-—-——-_.____
ooo{" T e P SR L N/ S P SRS
990+ Through Point |
& Lovoh [
980+
I o o | ol ol o ol ol ol ol o ol | | ol o Gl | | ol T ol | |
o N o o o o N o o o G o o o ) o o
éﬁb. ééb- ;55. ééb. fﬁb. égb. ;53' égb ;ﬁb' <§> ;53 égb' ;éb' :éb ;53 :éb' ;53' :éb' ;53' f§> ;53' ;éb Jé)' :53' Jé) E
\a) @ A N xed N ] ] . e b b el e o o el a1 o o A A
I A A A A R i A A 4 A A A A A A A A A A A A A

v Continue to place the remaing vertical curves

The vertical curves are defined like the example below

B View 4, Profile - CLP_5185 EI@
Er-i- i PPOOER DEE| G W Bkl

1080
1060+
1040+
10204
1000+
980+

960
940+
9204
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Next create a complex element for the vertical profile.

v From the Geometry tab, select Complex Geometry > Profile Complex By Elements
o Setthe Feature Definition to GE_P_Alignment
e Define the Name as PGL_CLP_S185 (See the Location & Design Manual, Volume 3 -
Highway Plans, Section 1204.3.6.2 for standards geometry element names.)
e Using the Automatic Method, choose the first tangent element to define the complex chain

e —————
—_ —a—

-
-
e

~—
A P T

ST TN Tl

Locate First Element -

Prefile: CLP_1

Level: FF_P_Grade_Line

T @ Q\@UQ\@\ T S Q\@IQI@\QJQI@IQJ@IQIQ\@\QJ@I Q\@IQI@\QJQI@IQJ@IQI o
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e Left-click to accept the solution
Take the following steps to define the proposed profile as the active profile:

v" Use the MicroStation Select Element tool to select the proposed profile line
e Allow the cursor to rest on the selected element until the pop-up menu appears
e Choose the Set As Active Profile icon

Review the profile by generating a report:
v’ Use the MicroStation Select Element tool to select the proposed profile line
v Allow the cursor to rest on the selected element until the pop-up menu appears
v Choose the Profile Report icon

A report is displayed in the Bentley Civil Report Browser dialog

The default Vertical Alignment Review report is displayed as shown below. Click on the other
formats options to view the available options.
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£ Bentley Civil Report Browser - C:\Users\ethomas\AppData\Local\ Temp\4\RPTo1nn33dlxml

File Tools Help

CA\Program Files\Bentley\OpenRoads Designer CONNEC

4

I Cant
I Civil Terrain
4 CivilGeometry

Agquaplaning.xs!

GeametryPoints.sl
HorizontalAlignmentAres x|
HorizontalAlignmentChecklntegrity.sl
HarizontalAlignmentControllineDataTable.xs!
HarizontalAlignmentCurveDataTable.xs
HarizontalAlignmentCurveSetReview.xsl
HarizontalAlignmentintervalXYZ.xs|
HorizontalAlignmentlengthos!
HorizontalAlignmentReview.xs!
HorizontalAlignmentReviewASCll.xs!
HorizontalAlignmentReviewWithPlxs!
HorizontalAlignmentStationEquations.xsl
Harizontal AlignmentToTIW.xs|

Harizontal AndVertical AlignmentReview.xs|
HarizontalElementsTable.xsl
HarizontalElementsTableSimplified.xs]
HarizontalElementsXYZ.xsl
HarizontalRegressionPointsNSlews.xsl
HorizontalRegressionPointsReview.xsl
SettingOutTable.xs!
SettingOutTableDeflection.xs!

Traversexsl

TraverseCurveASCllxs|
TraverseCurveASCIlI2.xsl
TraverseCurveASClI3.xsl
TraverseEditASCllxsl

TraversePoints.xsl
VerticalAlignmentCheckintegrity.ss!
VerticalAlignmentintervalStationElevationGrade.xs
VerticalAlignmentintervalStationElevationGradeAS
VerticalAlignmentPointsXY.xs|
VerticalAlignmentReviewASCIlxs!
VerticalAlignmentReviewXY.xsl
VerticalAlignmentSightDistanceReview.xs!
VerticalAlignmentTaTIW.xs
VerticalRegressionLiftsNLowers.xs!
VerticalRegressionPointsReview.xs|

I CivilSurvey

-

February, 2024

- m] x
Vertical Alignment Review Report ~
Report Created: Thursday, June 6, 2019
Time: 9:16:33 AM
Project: Design
Description:
File Name: C:\Bentley\CONNECTWWorkSpaces\OHDOT\WaorkSets\123456_Design\d00-
" Engineering\Roadway\Basemaps\123456_BK004.dgn
Last Revised: 6/6/2019 09:14:13
Note: Allunts in this report are in feet unless specified otherwise
Horizontal Alignment: CLP_S185
Horizontal Description:
Horizontal Style: Alignment\GE_P_Alignment
Vertical Alignment: PGL_CLP_JAMESON
Vertical Description:
Vertical Style: Alignment\GE_P_Alignment
Station Elevation
Element: Linear
POT 38625000 1003.629
VPI 38700.000 1005.197
Tangent Grade: 0.021
Tangent Length: 75.000
Element: Linear
VPI 38700.000 1005.197
VPC 38850.000 1007859
Tangent Grade: 0.018
Tangent Length: 150.000
Element: Symmetrical Parabola
VPC 38850.000 1007.85%
VPI 39200.000 1014.070 v
VPT 39550.000 1005.075

The format for the report, such as the number of decimal places, can be customized by choosing Tools >
Format Options. Changes to these parameters are applied to the report when the Format Options dialog
is closed. Suggested values for ODOT reports are shown below.

ﬂ Format Options

Mode Precision Format
Maorthing/Easting/Elevation: 012 o
Angular: | Degrees v| |D - | | ddd*mm'ss “ |
Slope: | 0 < | | 2.0 “’ |
Use Alternate Slope if Slope Exceeds: 10.00%
Alternate Slope: [0a “| | 50% v]
Linear:
Station: |D.12 - | | 55+55.55 *‘ | Delimiter:  +
Acres/Hectares:
Area Units:
Cubic Units: Convert to Cubic Yard
Direction: | Bearings “ | | 0 v | | ddd*mm’ss *
Face:

Vertical Observation:

Close

Help

The report can be saved by choosing File > Save As from the Bentley Civil Report Browser dialog.

This completes this exercise.

e Exit OpenRoads Designer, checking the file back in to ProjectWise
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St. Peter Road Proposed Profile

In this exercise, we'll define the proposed profile for St. Peter Road.

e Open ProjectWise Explorer
=
’
gl

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

v Browse to the 400-Engineering\Roadway\Basemaps)\ folder.

v Open the geometry basemap for St. Peter Road:

400-Engineering\Roadway\Basemaps\123456_BK002.dgn

v Open a profile window for St. Peter Road. This can be accomplished by selecting the alignment and
then choosing the Open Profile Model icon from the pop-up menu, or by holding down the right-
mouse button until the menu shown below appears and choosing the 2 Views Plan/Profile option
and then following the prompts.

| View Control M 1 View

o7 Copy [d 2 Views Plan/3D

2 Move [d 2 Views Plan/X5

= seale (3| 2 Views Plan/Profile . |
0, Rotate (@ 2 Views PIanISupereIevI/é%on

.db. Mirror [J 3 Views Plan/Superelevation/X5

Q 3 Views Plan/Profile/3D

The existing ground is displayed in the profile view.

The profile for St. Peter Road will tie into S.R. 185. The profile grade point for the intersection of St.
Peter Road with S.R. 185 can be drawn on the profile with the following steps:

v' From the Geometry tab, choose the Profile Creation > Profile Intersection Point command and
take the following steps:

o When prompted to Locate Element to Show Intersection, choose the plan view graphic
for St. Peter Road

o When prompted to Locate Element Which Intersects, choose the plan view graphic for
proposed S.R. 185

A point representing the PGL location of S.R. 185 at the intersection with St. Peter Road is

drawn on the profile

Next, use Civil Accudraw to store the tangent lines for the profile. Once these lines are stored, go back

and store the vertical curves for the proposed alignment using the Parabola Between Elements
command.
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v" Open the Civil AccuDraw dialog by choosing Civil Toggles > Civil Accudraw from the Geometry

tab -
Civil...n
A P

e Toggle Civil AccuDraw on by choosing the first icon

f'l\ L
-

With the profile window active, the Civil AccuDraw dialog will Civil AccuDraw x|
display icons relative to vertical geometry functions as shown

v Set GE_P_Alignment as the active Feature Defintion

v’ Store the proposed tangent lines for St. Peter Road using the values shown
in the table below. Use Civil Accudraw with the appropriate ordinate to facilitate entering the
profile points.

Station Elevation Civil Accudraw Ordinate
17+00 Meet Existing ProfileOffset
18+25 997.8800 Z
19+70 995.6026 Z
20+00 Snap to S.R. 185 PGL Point
Tips:

To use the Civil Accudraw Profile Offset ordinate, use the tab key to shift keyboard focus to the
Offset field as shown below.

With focus in the Offset field, key in the “0” shortcut to select the

Station 15-39.30 A1 profile element that will be used as the origin for the Station and
Profile Offset Profile Offset values. You are prompted to Select a reference
element. Select the exiting ground line for St. Peter Road.

v' After placing the tangent lines, from the Geometry tab, select Curves > Profile Curve Between
Elements > Parabola Between Elements to place the vertical curves for the alignment

Toggle off Civil AccuDraw. It is not needed to define the vertical curves

Station Curve Length
18+25 200’
19+70 10’

Use the Trim/Extent Both option when defining the curves.
Create a complex element for the profile.

v From the Geometry tab, select Complex Geometry > Profile Complex by Elements

v Set the Feature Definition to GE_P_Alignment

v Set the Name to PGL_CLP_STPETER (See the Location & Design Manual, Volume 3 - Highway
Plans, Section 1204.3.6.2 for standards geometry element names.)

v Using the Automatic Method, choose the first tangent element to define the complex chain

v' Left-click to accept the solution
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Take the following steps to define the proposed profile as the active profile:

v Use the MicroStation Select Element tool to select the proposed profile line

v Allow the cursor to rest on the selected element until the pop-up menu appears
v Choose the Set As Active Profile icon

The completed profile should appear like the example shown below.
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This completes this exercise.

Exit OpenRoads Designer, checking the file back in to ProjectWise
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Jameson Road Proposed Profile

In this exercise, we'll define the proposed profile for Jameson Road.

e Open ProjectWise Explorer
=
’
gl

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

v Browse to the 400-Engineering\Roadway\Basemaps)\ folder.

v Open the geometry basemap for Jameson Road:

400-Engineering\Roadway\Basemaps\123456_BK003.dgn

v Open a profile window for Jameson Road. This can be accomplished by selecting the alignment and
then choosing the Open Profile Model icon from the pop-up menu, or by holding down the right-
mouse button until the menu shown below appears and choosing the 2 Views Plan/Profile option
and then following the prompts.

| View Control M 1 View

o7 Copy (3 2Views Plan/3D

2 Move [d 2 Views Plan/X5

= seale (3| 2 Views Plan/Profile . |

0, Rotate (@ 2 Views PIan,‘SupereIevI/é%on

.db. Mirror [J 3 Views Plan/Superelevation/X5
Q 3 Views Plan/Profile/3D

The existing ground is displayed in the profile view.

The profile for Jameson will tie into S.R. 185. The profile grade point for the intersection of Jameson
with S.R. 185 can be drawn on the profile with the following steps:

v" From the Geometry tab, choose the Profile Creation > Profile Intersection Point command and
take the following steps:

o When prompted to Locate Element to Show Intersection, choose the plan view graphic
for Jameson Road

o When prompted to Locate Element Which Intersects, choose the plan view graphic for
proposed S.R. 185

A point representing the PGL location of S.R. 185 at the intersection with Jameson Road is

drawn on the profile

Next, use Civil Accudraw to store the tangent lines for the profile. Once these lines are stored, go back

and store the vertical curves for the proposed alignment using the Parabola Between Elements
command.
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v" Open the Civil AccuDraw dialog by choosing Civil Toggles > Civil Accudraw from the Geometry

tab
Civil... [
e Toggle Civil AccuDraw on by choosing the first icon A
-y W -
With the profile window active, the Civil AccuDraw dialog will Civil AccuDraw
display icons relative to vertical geometry functions as shown v
A | e -

v Set GE_P_Alignment as the active Feature Defintion

v' Store the proposed tangent lines for Jameson Road using the values shown
in the table below. Use Civil Accudraw with the appropriate ordinate to facilitate entering the
profile points.

Note: Store the VPI points in this order:
e Store VPI 1 and VPI 2 first
e Then store the line from the point at the intersection with S.R. 185 moving backwards to
define VPI 4 using a -8.0% slope for a lenth of -12’
e Next store VPI 3 moving backwards from VPI 4 using a -3.0% slope for a lenth of -12’
o Finally, place the tangent line between points VPI 2 and VPI 3

VPI Station Elevation Civil Accudraw Ordinate
1 12+00 Meet Existing ProfileOffset
2 12+75 -0.65% Slope from VPI 1 NA
3 -3.0% Slope, 12’ left of VPI 4 NA
4 -8.0% Slope, 12’ left of VPI 5 NA
5 Snap to S.R. 185 PGL Point NA
Tips:

To use the Civil Accudraw Profile Offset ordinate, use the tab key to shift keyboard focus to the
Offset field as shown below.

With focus in the Offset field, key in the “0” shortcut to select the

Station 15+39.90 R1 profile element that will be used as the origin for the Station and
Frofile Offset Profile Offset values. You are prompted to Select a reference
element. Select the exiting ground line for St. Peter Road.

v' After placing the tangent lines, from the Geometry tab, select Curves > Profile Curve Between
Elements > Parabola Between Elements to place the vertical curves for the alignment

Toggle off Civil AccuDraw. It is not needed to define the vertical curves

Station Curve Length
VPI 2, Station 12475 100’

VPI 3 10’

VPI 4 No Curve

Use the Trim/Extent Both option when defining the curves.
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Create a complex element for the profile.

v From the Geometry tab, select Complex Geometry > Profile Complex by Elements

v' Set the Feature Definition to GE_P_Alignment

Set the Name to PGL_CLP_JAMESON (See the Location & Design Manual, Volume 3 - Highway
Plans, Section 1204.3.6.2 for standards geometry element names.)

v' Using the Automatic Method, choose the first tangent element to define the complex chain
v" Left-click to accept the solution

Take the following steps to define the proposed profile as the active profile:
v" Use the MicroStation Select Element tool to select the proposed profile line
v Allow the cursor to rest on the selected element until the pop-up menu appears

v" Choose the Set As Active Profile icon

The completed profile should appear like the example below.
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This completes this exercise.

e Keep OpenRoads Designer open for exercise section 501 Corridor Modeling Basemap.
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Section 500 Corridor Modeling

Corridor Modeling Overview

OpenRoads Designer provides several corridor modeling and site design tools to facilitate generating 3D
representations of a new roadway or other type of surface. Designers work primarily in 2D files. The
OpenRoads tools automatically generate the 3D model.

Tools for the design, creation, modification, management, and report functions are provided. The tools are
accessed by choosing the Corridors tab as shown below.

©l OpenRoadsMadeling ~ O HER « -+ £ 2 X = C:\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\123456_Design\400-Engineering\Roadway\Basemaps\123456_BKO004.dgn [2D -
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

* 1;‘;: ﬁ i 1 Copy Template Drop & & B & '@- Define Target Aliasing ;ﬁ: @- % E - A E‘ 5
N

Impart IRD v T
‘ra Imp Template Edit Edits ﬂ &% Coriidar References ~ Isy Create Calculate Dynamic 3D Drive Corridor
- Ea Sections ™ Through Reports~

8 -

- . MNew ew P
@ Selection L0 7 Corridor Template Drop \H Transitions ~ M Template Drop v & ‘g{ Corridor Clipping ~ v

Element .,

Primary Selection Create Edit Miscellaneous Superelevation Review

Reference files are used to federate the data on a typical design project. Very small projects may have much
of the data in a few files while larger projects will use multiple files for the geometry, terrain,
superelevation, etc., and the 3D model. All these files can reference one another to present a complete
model of the project.

Each road within the project is used to define a 3D corridor model representing the proposed design. A
corridor consists of an alignment, profile, and a template defining the initial roadway typical section.
Multiple templates may be applied within a corridor to better define the roadway. Additionally, transitions
and other modifications to the template can be defined using various modification tools. As changes are
made, the 3D corridor model is automatically updated.

Corridor Modeling Workflow

The workflow for corridor modeling is summarized below.

Create Civil horizontal and vertical geometry element(s)

Create a DGN file for the corridor model

Attach references for the existing ground terrain and the alignment data
Define templates for the project

Set the active terrain (existing ground) if the template ties to ground

Create a corridor based on the horizontal and vertical elements

Add template drop(s)

Add horizontal and/or vertical controls for template points (optional)

. Define any transitions and connections

0. Associate superelevation information

1. Review the results and adjust as necessary using additional controls, such as end condition
exceptions, secondary alignments, parametric constraints, or target aliasing
12. Continue the process/review/modify

RREYRXN W
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Templates

In simple terms, the template is a “smart” typical section that you “push” along an alignment to create the
proposed 3D model. An example of a template for a 2-Lane undivided highway, with cut and fill slope
options, is shown below.

O T ' N o N
Templates are stored in a template library (*.itl).
Templates are defined by inserting Points, Components, and End Conditions. A component is a set of

points that define an open or closed shape. There is no limit to the number of points or components in a
template.

ODOT Template Library
ODOT provides a sample template library in the following folder:

..\Standards\Template Library\OHDOT_Templates.itl

The templates contained in the ODOT library can be used as a starting point to define templates for specific
projects. Many of the templates represent individual components that can be combined to generate the full
template for a specific typical section design. For example, a template representing a lane of pavement can
be combined with another template representing curb and gutter.

The templates for each project are stored in their own project specific template library. When a new project
is created in ProjectWise using the ODOT Project Creation application, the ODOT template library is copied
into the 990-WorkSet Standards\ Template Library)\ folder for the project and renamed as follows:

######_Templates.itl
Where ###### = the 6-digit PID number for the project.

The template library is specified in the .cfg file for the WorkSet by the MicroStation configuration variable
listed below:

CIVIL_ROADWAY_TEMPLATE_LIBRARY = $(_USTN_WORKSETSTANDARDS) Template
Library/$(OHDOT_PID)_Templates.itl

Template creation is a key component to the Corridor Modeling process.
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Corridors

Corridor Modeling Basemap Design Files

For ODOT projects, the 3D model is generated in a “KM” basemap design file. For smaller projects with only
one alignment, it is acceptable to generate the entire model in one KM design file. For projects with more
than one alignment, it is recommended that users take a federated approach to store each corridor model
in its own KM design file.

For projects with lengthy alignments, it may be desirable to create multiple KM files for a single alignment.
When a corridor is defined, beginning, and ending stations are specified. Using this workflow, multiple
corridor design files are referenced together.

The OHDOT Create Design Files application is used to create the KM design files for the project.

Corridor Model 3D Graphics
When a corridor is processed, the 3D model is generated in a separate MicroStation model named “Design-
3D”. The corridor graphics consist of 3D line strings and 3D surfaces for each design component.

The example below shows a portion of the pavement for a corridor with the individual pavement layers
that were generated for the 3D model as well as a portion of the side slope.

' w View2, Design-30 o =
E-SE~ 4 PP A HoRER TR

When the template is processed, the template points are connected between template “drop” locations to
form the longitudinal break lines that are used to create the proposed surface. An example of the
longitudinal break lines plotted from a 3-dimensional design surface is shown below.
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Only the top template points are used to create the proposed surface mesh. Points below the surface are
excluded from the proposed design surface.

The sub-surfaces can be included in the proposed cross sections as “components” or alternate surfaces. These
components can be used for volume calculations.

Corridor 2D Graphics

In addition to the 3D graphics, the corridor modeling process draws 2D plan view graphics. These graphics
can be used to generate the plan sheets for the project. An example of the 2D plan-view graphics drawn as
part of the corridor modeling process for the pavement, shoulders, and a ditch, is shown below.

406 407
i
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Section 501 Corridor Modeling Basemap
Exercise

Exercise A: Corridor Modeling Design Files

In this exercise we will create separate design files for the 3D model of each alignment in the project.

e Open ProjectWise Explorer

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e Browse to the 401-Engineering\Roadway\Basemaps)\ folder.

e Openthe 123456_BK001.dgn file or continue in 123456_BK003.dgn if following exercise 401
completion.

e Select the OHDOT Create Design Files application (OHDOT WorkFlow) to create the corridor
modeling basemaps for the project. Create the corridor basemap design files for the following
alignments:

File Name Comments
123456_KMO001.dgn S.R. 185 Corridor Model
123456_KM002.dgn St. Peter Road Corridor Model
123456_KM003.dgn Jameson Road Corridor Model

£ Create Design Files - O X
Help Settings
Parent Folder:
Filters Defaults
Engineering Fol Structure Folder: PID:
« | (%) Rozaway, Baser v 400-Engines | Roadway\ v| 123356 [o01 ~
Survey Folder:  Wall Folder:
300-Survey’, | Roadwayh v
Create Category Type Description Code #ofFiles Base Folder Folder File Name  File Suffix Comments Scale Seed
s | ‘Roadway ‘Basemap| 3D Modeling ‘KM | 3 [400-Engineering\|Roadway\Basemapsh 123456 KM | 001 5.R. 185 Corrider Model 1:20  [123456_DesignSeed2d.dgn|
[400-Engineering\|Roadway\Basemapsh 123456 KM | po2 St. Peter Road Corridor Model 1:20 [123456_DesignSeed2d.dgn|
[400-Engineering\|Roadway\Basemapsl, | 123456 KM | go3 Jameson Road Corrider Model 1:20 [123456_DesignSeed2d.dgn
] [Roadway Basemap| Digital Terrain Madel KD | o [400-Engineering!|Roadway\Basemapst, | 123456_KD 1:20 [122456_DesignSeed3d.dgn
[ |Roadway Basemap| Enviranmental B | o [400-Engineering\|Roadway\Basemapsl, | 123456 BV 1:20 [123456_DesignSeed2d.dgn)
] [ Roadway Basemap | Geometry Bk | o l400-Engineering\|Roadway\Basemaps\, | 123456_2K 1:20 [122456_DesignSeed2d.dgn
] |Roacway B p | Roadway BP o l400-Engineering\|Roadway\Basemaps\, | 123456 _BP 1:20 (123456 DesignSeed2d.dgn
[ |Roadway Basemap| Superelevation ks | o [400-Engineering\|Roadway\Basemapsh, | 123456 KS 1:20 [123456_DesignSeed2d.dgn
] |Roadway Basemap | Aerial Mapping BA | o l400-Engineering\|Roadway\Basemaps\, | 123456_BA 1:20 (123456 _DesignSeed3d.dgn
[ |Roadway Basemap| Aerial and Ground Combined BC | o [400-Engineering\|Roadway\Basemaps), | 123456 BC 1:20 (122456 DesignSeedad.dgn
4 »

Create Files
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The settings in the OHDOT Create Design Files application are shown on the following page

v Once you've selected the corridor modeling basemap (KM) type fill out the Comments column
e S.R. 185 Corridor Model

e St. Peter Road Corridor Model
o Jameson Road Corridor Model

v Choose the Create Files button to initiate the process. Three files are created.

Note: As you can see when you fill out the Comments column it fills in the file description in PW.

7 & d123456_KM001.dgn
7 123456_KM002.dgn
7 & 1123456_KM003.dgn

Civil 30 Medeling Basemap 5.R. 183 Corndor Model
Civil 30 Meodeling Basemap 5t. Peter Road Corrider Model
Civil 30 Meodeling Basernap Jamescn Read Corrider Model

123456_KMOO1.dgn
123456_KMOOZ.dgn
123456_KMOD03.dgn

This completes this exercise.

Keep OpenRoads Designer open.
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Section 502 Templates

ODOT Template Library

Templates are used to define the typical section for each alignment. Multiple templates can be used to
define different typical section designs, or the template geometry can be modified using a variety of
corridor editing tools.

When the WorkSet for a new project is created in ProjectWise, the OHDOT_Templates.itl library is copied
from the OHDOT Standards to the 990-WorkSet Standards\Template Library\ folder and renamed
using the PID number for the project.

For users working outside of the ProjectWise environment, when the Startup.mvba application is
processed on a new WorkSet, the template library is copied to the 990-WorkSet Standards\Template
Library\ folder as part of the program operation.

ProjectWise Template Library Check-in/Out

When a template library is opened in ProjectWise, the file is checked out to the current user and cannot be
viewed or edited by other users. When the Create Templates, dialog is closed, the software does not ask
the user to check the template library back into ProjectWise. The user is prompted to check the template
library back into ProjectWise when the design file is closed, as shown below.

CheckIn X

General  Comment

Documents

MName Title Comments

'£4123456_KMOD1.dgn

] 123456_Templates.itl
v Pl

< >

Folder: 01 Active Projects\District 08'_D0&\ethomas\Design_Training\123456\400-Engin. ..

[ Create new version during Check In

Version: |

Update Server Copy Free Close

The template library can be checked back in after closing the template library from the ProjectWise
Explorer dialog as shown below.

ProjectWise Explorer

Datasource  Folder Document View Tools Window Help

j &f 57 E:-I; Op 2 7= “ @; & - SearmL{Q—

i da - B - Elj'iAddre;S|j pw:y\OhieDOT-pw.bentley.com: OhioDOT-p

New

= - Open
- 800-Construction A Lst & Spati
{7 900-Accounting Name Open as Read-Only
B+ 990-WorkSetStandards Open With...
L 6Cs ¥4 123456 T s
L[ Plotdre —
L Seed
L; Template Library Check Qut
{7 999-Scratch Check In k
. M ?raved Searches -
-\ Survey_Training
@4 Saved Searches Copy Out
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Templates are created and edited in the template library by choosing Template > Create Template from
the Corridors tab.

[
| B Create Template

| File Edit Add Tools

| Template Library

| {23 C\Bentley_CONNECT\WorkSp A
'§§ Point Name List
&3 0001

25 Backbanes
[ Divided Roadways
23 Undivided Roadway
25 Pavement and !
[ 1-Lane PGL
[ 1-Lane PGL
£ 2lane
2= Asphalt
2] Aephail]
=< Jointed
=< Jointed
(23 3-Lane PGL
(23 3-Lane PGL
£ Pavement and !
[ Pavement and !
I3 Ramp Gare
[ Widening & Res
[ Components
I3 End Conditions
= QDOT

| <
Library  Active Template

Preview:

—-l=l=='=g====1==

Cumrent Template

Name: |Asphaﬂ Concrete without Subgrade Stabilization

Description: |

Is Tunnel Template

Lnheancsiss S BER
L-AGRAGBCEASE Al BLEP

+=LAaH-tOa & g

Display

(® Components  (_) Constraints

Display Point Names
[[] Display All Components

INT-Left
DRIVE:Left

INT-Right
DRIVE-Right

ACB B CL
AGB B CL

Close

—— kil

EBED
R-AGE 4653 18,8, gm0

] Mirror [ Reflect

The dialog is split into several areas. Each area is briefly described on the following pages. See the online
help for information not presented here.

Menu Commands

File

The File menu contains familiar commands for creating new Templates and new folders within the

template library, as well as commands to save and open template libraries,

Edit

The Edit menu contains commands used when editing templates such as Undo, Redo, Cut, Copy, Paste,

etc....

Add

The Add menu contains commands to add points and components to the active template.

Tools

The Tools menu contains various tools for template creation. The Options and Dynamic Settings menu
items are described on the following page.

Section 502 - Templates



, @ itm L"i" August, 2022

Tools > Options

Selecting Tools > Options... displays the Template Options dialog which allows you to specify naming
and step options for the current template. Use the Dynamic Settings dialog, detailed on the following
page, to toggle these settings on/off as you design the template.

Template Options % Naming Opti_or}s_>Cop1ppnent Seed Name > From
Feature Definition indicates, when selected, the
Maming Options component name is derived from the style specified
Component Seed Name: when the component is created.
(®) From Feature Defintion Cancel
O Speciy: Preferences... Specify indicates, when selected, the component
Point Seed Name: name is specified in the field.
Apply Affixes
Prefix Suffi Point Seed Name allows you to specify the seed
. |:| name for a point in the current template. Since point
Right: ] names must be unique, the seed name is appended
with a different number each time a point is created.

Apply Affixes
Indicates when checked “on”, that affixes are applied.

Left Prefix/Suffix specifies which prefix/suffix should be added to a point or component when the
value is on the left of 0.0 (absolute).

Right Prefix/Suffix specifies which prefix/suffix should be added to a point or component when the
value is on the right of 0.0 (absolute).

i Step Options

ons . . . . .
® These options are used to specify precision step input
X loso0 | Y: Jo1o | Soee: ooox | for components and points. These values can also be

accessed from the Dynamic Settings dialog.

X Step specifies the step increment for the X distance from the dynamic origin. If this value is non-
zero, then the cursor moves to the horizontal increments of the specified value as measured from the
dynamic origin.

Y Step specifies the step increment for the Y distance from the dynamic origin. If this value is non-
zero, then the cursor moves in vertical increments of the specified value as measured from the
dynamic origin.

Slope specifies the step increment for slope from the dynamic origin. If this value is not 0, then the

cursor moves in slope increments of the dynamic origin. Slope is applicable only when the dynamic
settings are in horizontal/slope mode.
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Tools > Dynamic Settings
Select Tools > Dynamic Settings to display the Dynamic Settings dialog, which is used for precision
input of template components and to assign point names and styles when defining components.

Dynamic Settings n

X |0000  Step: [ps00
Y- 0.000 Step: (p100

Point Mame: | -

Featurs Definition: Linear\Modeling" Template Poi ~
Apply Affixes
= | |

Set Dynamic Origin

X:Y/X:Slope toggles between XY step lock and X/Slope step lock.
X Value displays the current X distance from the dynamic origin.

X Step specifies the step increment. If this value is non-zero, then the cursor moves in
horizontal increments of the specified value as measured from the dynamic origin.

Y value displays the current Y distance from the dynamic origin.

Y Step specifies the step increment. If this value is non-zero, then the cursor moves in vertical
increments of the specified value as measured from the dynamic origin.

Point Name specifies the name of the point to be placed.

Point Style allows you to set the style of the point. The style is used to draw feature lines in
the plan view. For ODOT projects, the style CM_P_Feature_Line should be used as the default
style for most template points unless you want to assign a specific style that can be plotted in
the display view 3D model.

Apply Affixes specifies, when selected, that point name affixes (prefix or suffix) are to be
applied to the point name when placing points. The Affixes are defined in the Template
Options dialog.

The Key-in pull down is used to specify the type of key in to be performed.

e XY= key in absolute coordinates

DL= key in delta coordinates from last point placed (defaults to the dynamic origin if
it is the first point of a component.

HS= key in horizontal delta distance and slope from last point placed.

VS= key in vertical delta distance and slope from last point placed.

OL= key in delta coordinates from dynamic origin.

0S=key in horizontal delta distance and slope from dynamic origin.

Set Dynamic Origin sets the location of the dynamic origin.
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Template Library
On the left side of the Create Template dialog is the Template Library area

Template Library:
{5 C\Bentley \CONNECT\Work Space

which contains a Windows-like folder structure. This area is used to "ZZ Point Name List
manage the content of the current template library. Two tabs are | o ckbones
supported for the Template Library area as described below. [C) Divided Roadways

[Z1 Undivided Roadways
23 Components
23 End Conditions
Li brary [Z3 Project Templates

When the Library tab is selected, the Template Library displays
the contents of the current template library in a familiar Windows
folder structure as shown at right. The Template Library area also
supports common Windows functions like drag, drop, cut, paste,
etc.

If you double-click a template name, it becomes the active
template.

. . - . . < >
When a template is selected from the list, the Preview window is =

used to display a preview of the template.

Double-click the template name to set it as the active template.

The ODOT category contains various components and end conditions that can be used to build
templates for your project.

The Project Templates category is used to create new templates for the active project.

Active Template

When this tab is selected, the Template Library area displays the @23 Points
contents of the active template as shown in the image to the right. :g E;;”‘E‘;ZZTIZ” —

{:l Display Rules

The Active Template option is used to review and edit template % forametrc Consras

points, components, and parameters in a table format. {23 Point Feature Defintions
{:I Component Feature Definitions

{:I Superelevation Points

ttem Value

<
Librany I I Active Template
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Creating New Folders and Templates

Templates can be organized into folders in the active template library. The Project Templates folder is
intended to be used to create new folders and templates for a specific project.

To create a new folder, right click on the Project Templates folder and choose the New > Folder option.

To create a new template, right click on the folder and choose the New > Template option.

Template Library: Currert Template

@.EQ‘B:E:&E‘Q;?ENE:CT\W°”‘SWCE Name: You can also cut, copy, and paste templates from
= onoT Loz the ODOT folders to the desired Project Templates
25 Project Templates Is Tunnel Te folder.

1| —
MNew > Felder
Cut Ctrl-X Template PL
Copy Ctrl-C
Paste Ctrl-V
Delete Del
Renarme

Current Template
The right side of the Create Template dialog is used to display and edit the current template.

B Create Template - [m] x
File Edit Add Tecls

Template Library:
*ZZ Point Name List ~
3 oDoT
(©] Backbones
{23 Compenents
(Z Bamier
{23 Curb
B Curb - Type 2
=< Curb - Type 2D
»=¢ Curb - Type 2B
=< Curb - Type 2-B
=< Curb - Type 3
= Curb - Type 4
= Curb - Type 4 Di
= Curb - Type 4-A
= Curb - Type 4-A
= Curb - Type 4-B
= Curb - Type 4B
= Curb - Type 4C
= Curb - Type 4C
2= Curb - Type 6
= Curb - Type 6 Di
2= Curb - Type 7
= Cub-Type 8«
< >

Library _Active Template |

Preview:

Curment Template

Name: [cu - Type 2

Description |

Is Turnel Template

CURB FRONT TOF

URB FRONT_BOT

o =Sl

+-AoHd-tOM ¢

Display
(@ Components () Constraints
Display Paint Names

[] Display All Components

Close

B FACE TOP __CURB_BA|

—_— éURBﬁGUTTEH
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Name
Shows the name of the current template.

Description
Allows you to review/edit the current template description.

Display

Components/Constraints

This option is used to set the display mode of the template. If Components are selected, then the
template components are displayed. If Constraints are selected, then the point constraints for the
template are displayed. Template points are always displayed.

Display Point Names
Toggle this option “on” to display the template point names.

Display All Components
When this option is checked on, any components that are “hidden” are displayed with dashed lines.

Current Template Window
The Current Template Window is used to display and edit the current template. The window uses
its own graphics engine and is not a MicroStation view.

A magenta-colored box is used to designate the origin of the template.

At the bottom of the Current Template Window are view commands like the MicroStation view
commands.

=hLoH-I0O o

The two buttons that look like MicroStation View Previous and View Next commands are undo and
redo commands used on template operations. The CTRL-Z keyboard shortcut can also be used to
undo the last template operation.

Within the Current Template Window, you can right-click to access commonly used template
functions. You can also double click template components for editing purposes.
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Template Points

When the template is processed using the corridor modeling command, the points of a template are
connected to form breakline features. Each point will be connected longitudinally to the next template drop
location to form 3-D longitudinal breakline surface features. The breaklines are drawn using the symbology
defined with the Feature Definition that is assigned to each point.

Since the template points are connected to generate the completed surface, establishing a standard name for
template features that are used on each template is very important to the quality of the proposed design
surface. For example, if a pavement point is named ACSC_T_CL on the first template, and it is named
PAVT_SURFACE on the next, the software will not automatically connect these points to generate the
breakline feature. Following a point naming convention is important to obtain the best results with
Corridor Modeling.

It is equally important to ensure that the feature definition assigned to points is consistent from template to
template.

Each template point name must be unique to the template. The software automatically appends a number
to the point name if the same name is used during template creation.

There is no limit to the number of points in a template.

Template Components

A component is a set of points that define an open or closed shape. Each component, whether open or
closed, can represent a different material or area of interest. Components are named and have an assigned
feature style. There are 6 types of components as described below:

Simple Components

A simple component typically represents a section of pavement. It’s a closed parallelogram (4 constrained
points) that is defined by the slope and thickness.

Constrained Components

A constrained component consists of points that are all restricted to the movement of the first point. A
constrained point is typically used to manage the behavior of other points in the template. When a point
(parent) is moved, any constrained point (child) also moves. This restriction only affects the offset and

Section 502 - Templates



& Ghip vmosion. August, 2022

elevation (x,y) of the restrained point and the relationship is unidirectional (movement of child point does
not move the parent point). Fully constrained points are displayed with a red + symbol.

LCURB FRONT TOF

URB FRONT_BOT
—_

TSNS TSN E.

=L o040 & € >

Unconstrained Components
An unconstrained component is open or closed-shaped with no movement restrictions. Moving one point
has no impact on the other points that make up the component.

Null Point

A null point is a template point that is purposely not related to a specific component. It’s most often used as
a reference for controlling other points.

End Condition

An end condition is a special open-shaped component that targets a surface, an elevation, or an alignment.
End conditions are typically used to define cut and fill slope solutions.

EC_BRANCH

Overlay/Stripping Components

A specialized component type that is used for defining pavement planning and overlay materials.
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Circle
Circular components can be created as shown in the example below.

/ Cabled

F=roH-toa & < ) ) >

Creating Template Components

ODOT provides an example template library that contains several commonly used components. These
components can be used to build templates. It may also be necessary to make specialized components to
meet specific project requirements.

Components are added to the current template Add New Component > Simple

by SeleCting the Component that you wish to Template Documentation Link... Constrained

add from the Add pu]]_down menu, or by right_ Check Point Connectivity... Unconstrained

clicking in the Current Template window to Delete Components Null Point

access the Add New Component menu shown R End Cencition

at rlght Delete Constraints from All Points O.\rerlay_a‘Strlppmg
Set Dynamic Origin Ctrl-D EIck

As new components are created, the Current Component portion of the Create Templates dialog is used to
define the Name, Style, and any other relevant parameters for the component type being created.

In the example below, a simple component is created representing a single lane of pavement.
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Current Component

MName: .ﬂCST: Feature
Slope:

Thickness: 0.1025

Width: 12.0000

Before placing the component in the template, various options are available to control how the template is
placed by right-clicking in the template window to reveal the menu shown below.

Change Placement Peint

Mirror l:‘} Ctrl-M
Reflect Ctrl-R
Cancel ESC

Set Dynarnic Crigin Ctrl-D

Change placement Point can be used to change which component point is used as the point placed
at the point you specify. Each time this command is selected, the placement point will move in a
clockwise direction to the next point in the component.

Mirror will create the original component as well as a mirrored component reflected horizontally
about the template origin.

Reflect will create a single component reflected about the template origin.
The Mirror and Reflect options are toggles that are turned on or off and remain active. The on/off
status of the Mirror and Reflect options can also be turned on/off by toggle switches at the bottom

right corner of the Create Templates dialog.

Select Set Dynamic Origin to set the location of the dynamic origin. The dynamic origin is indicated by the
purple box in the template display window.
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Point Names and Affixes

When components are added to a template, the points that make up the component are named according to
the Point Name and the Pont Style defined in the Dynamic Settings dialog (Tools > Dynamic Settings).
The Point Name is automatically appended with the number 1, and the appended number is automatically
incremented for each point in the component as shown in the example below.

X |0.000 Step: (0500
¥: 0.000 Step- [0.100
Pairt Name: ACSC_T CL - £CS

Feature Definition: | |inear\Modeling\Template Poi ~ IA_QSC T CLY

S e oo
Apply Affixes

F=LoH-tDda e

The Point Name can be keyed in or selected from the drop-down menu. When selected from the
menu, the Point Style is automatically assigned for the point according to ODOT standards.

The point and component name designations are a bit cryptic. A listing of the point and component
names can be reviewed in the following document in the OHDOT Standards:

.\OHDOT\Standards\Template Library\ OHDOT_RoadwayTemplateDefinitions.xlxs

The Apply Affixes option is used to add a user defined prefix or suffix to the point name. In the
example below a simple component was added with the Mirror option toggled on (as the
component is being placed, right-click to reveal a menu to choose the Mirror option). The prefix of
“L-“ is applied to the points on the left side of the template. The prefix of “R-“is applied to the points
on the right side of the template.

HCSC T CL

CACSC T C —_— —
EQCSC T CL!

LACSCTCI2 ——————

=854 -t0do = f g

The affixes are defined in the Template Options dialog.

Tip: As a rule, affixes should not be applied to templates that contain individual components that

will be used as “building blocks” for complete roadway templates. This is because the component

may be used on either the left or right side of the template. Affixes should always be applied when
creating completed templates for use with Roadway Designer.

Section 502 - Templates



o=

Note that all the points of the component are named using the currently defined Point Name. In the
example on the previous page, the points were placed using the ACSC_T_CL (Asphalt Concrete
Surface Course Top Center Line) point name. After the component is placed, it is necessary to
rename the points and assigned feature definitions to ensure that the points and 3D line strings are
drawn using the appropriate standards. This can be done by double-clicking on each point to access
the Point Properties dialog shown below.

The Name can be typed in or selected from the drop-down list. If the Name is selected from the list,
the associated Feature Definition is automatically defined. The Point Properties dialog is covered
later in this document.

Point Properties d
Name: |v | ﬂ I Apply I
[ Use Feature Name Ovemde=TRESe T or

o L-ACIC_T_EP
Feature Defintion: Linear\Modeling Template Points % Provious
[ Superelevation Flag

Mest

Altemate Suface: [ |

Reviewing and Editing Point and Component Names

Point and component names can easily be reviewed and edited using the Active Template tab as shown
below.

»

Right-click on a point or component name to reveal the menu
shown at left. Choose Rename to rename the selected
element.

=45 Points

m

The Item and Value list, shown below the elements, is used
to review various parameters but cannot be used for editing.

=+ R-ACSCTETEF
-_] Components
--[_7] End Condttion Branches
-.{_7] Display Rules
--{_7] Parametric Constraints

-7 Mtemate Sufaces
11771 Prirt Featire Mefinitinne

Choose the Edit option for more editing operations.

Points and components can also be edited by double-

em Value clicking on a point or component in the template window.
Name ACSC_B_CL The Point Properties and Component Properties dialogs are
Feature Defintion  MD_P_ACSC_B_. covered later in this document.

Displayed True

Null Pairt False

Note: The Feature Definition cannot be edited using the
Active Template editing options.

Library || Active Template
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Drag and Drop Component Operations

A previously created template component can be included in the active template by use of drag and drop
operations. Select a previously drawn component from the active template library and drag the component
into the Current Template window. The component dynamically floats on the cursor. Release the mouse
button to drop the component at the desired location.

While dragging the component in the Current Template window, right-click anywhere in the Current
Template window to access the placement options discussed previously (Mirror, Reflect, etc...)

When connecting two components by dragging a component into the active template, the connecting point
will change to a white colored plus sign prior to placing the component to indicate that the points are
coincident. The point name from the previously placed component will be retained. Point names can be
edited at any time during the template creation process.

In the example below, a previously defined curb and gutter component is placed at the edge of pavement in
the active template (New Templatel) by dragging the Curb - Type 2 component and dropping it on the
right edge of pavement point. The Mirror option is turned on, with Apply Affixes also toggled on, to place
the curb and gutter on both sides of the pavement.

Template Library: Cument Template Display

= C\ODOT _Training\OpenRoadsDe Name New Template1 @ Componerts () Constraints
é CP)EE‘PEW b Description: Display Poirt Names kicp
£ Components [] Display All Components
[T Bamier
3 Cub -
= : : : : : : : : : ‘ : : : : : : : : :
= Curb - Type 2-B
= Curb - Type 3 : : : : : . ; : ; : ‘
2= Curb - Type 4 : = . -ACSE_T_EP
= Curb - Type 4-A .
= Curb - Type 48 :
=< Curb - Type 4C Uy mmmmnmems
= Curb - Type & .
= Cub - Type 7
=< Curb - Type 8 :
£ Medians AQ -
T3 Pavement :
23 Shoider :
(23 Traffic Dividers : : . " R : : : R " . -AGE B EP : :
3 EndCondions | | 5. P R R KR PR e (R L Lo L L TR T T
&3 Project Templates : : . : : : : : . : . : . . . . . . :
f=d New Template1
Pl T y

Library  Active Template =i oH-tOM s
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Component Editing

Components are edited by double-clicking on a component to open the Component Properties dialog
shown below.

Component Properties >
See the online help for details on

N = e

e —— | #] each of these parameters.
[JUse Name Ovemide: || -ACSC
Description: | | p s
Feature Defintion:  pesh'\Asphalt\MD_P_Asphak_Concret: |
Display Rules: | | | Edit_ |
Parent Component: | o | ﬂ

[] Exclude From Top/Bottom Mesh [+] Closed Shape

Vertex Filet Tangent Lengths

Select points to fillet ta t length to:
. =gl Sek tagen leng Fillet tangent length:

MName Tangent Length & | 0,000 |
ACSC_T_CL 0.000
L-ACSC_T_EP 0.000 | Apply tangent length |
L-ACSC_B_EP 0.000 W

< >

Issue a right mouse click on a previously drawn component to access the menu shown below.

Add New Component > See the online help for details on each of these functions.

Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Ternplate Origin

Delete Constraints from All Points

Edit Component...

Insert Point

Insert Arc

Unmerge Component Points

Set Component Display Rules
Delete Component

Set Dynamic Origin

Section 502 - Templates 502-15



@ Ohio Department of Transportation

Office of CADD and Mapping Services SIETEE, 21723

Mouse Wheel Functions While Creating Templates

The mouse wheel has the following functions when creating templates:
e Scroll the wheel to zoom in or out in the template window.

e Hold down the Shift key while scrolling the mouse wheel to zoom in or out in the vertical direction
only.

e Hold down the Ctrl key while scrolling the mouse wheel to zoom in or out in the horizontal direction
only.
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The ODOT template Library

ODOT provides a template library with many template components defined that can be used as the starting
point for creating and editing templates for your project. When a new WorkSet is created, the OHDOT
template library is copied to the 990-WorkSet Standards\ Template Library)\ folder.

*=Z Point Name List Py

The OHDOT template library has two main folders, ODOT
and Project Templates.

5 Backbores
|27 Divided Roadways
27 Undivided Roadways

75 Componerts
27 Bamier
[ Curb
[ Drives
27 Guandrail
27 Medians
[ Pavement
27 Shoulder
(27 Traffic Dividers

75 End Conditions
[Z7) 306-2E Walk Designs
(27 307-1E and 307-4E Combined
[Z7 307-1E Safety Grading
[Z7 307-3E Clear Zone
|27 307-4E Common and Bamier Grading
[ 307-4E Normal Ditch
[ 307-6E Adiacent ta Curb

=5 Project Templates v

The ODOT folder contains various Components and End
Conditions that can be used to create completed templates.

The Project Templates folder is an empty folder to be used
by the designer to create templates for the project.

<

The contents of the ODOT folder are summarized below:

Backbones

The “backbone” is defined as the pavement and shoulder portion of the template. The Backbones
folder contains several common pavement and shoulder configurations for divided and undivided
roadways. A variety of configurations are available for superelevated and non-superelevated
roadways.

Components
The Components folder contains individual design components that can be used as the “building

blocks” for a complete template. A Type 2 Curb and Gutter is an example of a component.

End Conditions
Several end conditions are defined for cut and fill conditions according to ODOT design standards.
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Template Creation Workflow

While the process to create templates will have many variables, the general procedure to create templates
is summarized below:

e Open the template library

o C(reate a new template or copy a template. Templates can be copied from one library to another by
selecting Tools > Template Library Organizer from the Create Templates dialog.

e Drag and drop template backbones or individual components into the active template
e (reate/edit the components as necessary

e Merge components as desired

e Review the point names and point name overrides

e Review the component names and component name overrides

e Test the template behavior

e Save the template library
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Advanced Template Design

The corridor modeling tools provide a lot of options that can be used to create very complex templates that
handle a variety of design scenarios. However, care should be taken not to create overly complex “Franken-
Templates” to create a single template to account for all the design elements that occur over the length of
the project. Overly complex templates can be hard to edit and even harder to diagnose when things don’t
work as expected. It's better to define a few simpler templates for specific station ranges than it is to define
one overly complex template.

In this section, we will take a deeper look at the available template parameters.

Point Constraints

Point constraints are used to manage the behavior of points in a template. They are used so that if a point
is moved in a template, either by the user editing the template or by the application of a horizontal or
vertical control during design processing, all the points related to the point being moved behave in a
rational and predictable manner.

For example, when a Simple component is inserted into the active template, it is comprised of four points
which are connected to define the component as shown in the example below.

---------------------------------------------------------------------------------------------------------
......................................................................................

R-ACSC T EP: L

........................................................................................

L B | Y I BT

Three of the four points are constrained with relation to the insertion point. If the original insertion point is
moved, the other three points move in relation to the first point.

A point can have at most two constraints. If two constraints are defined, the point is said to be “fully
constrained”. A point that is fully constrained is represented by a red plus sign. In the example above,
points R-ACSC_T_EP, R-ACSC_B_EP, and ACSC_B_CL are fully constrained.

A point that is partially constrained, meaning that it has only one constraint on it, is shown as a yellow plus
sign.

An unconstrained point is shown as a green plus sign. In the example above, point ACSC_T_CL is
unconstrained.
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Point constraints are two-dimensional and one-way. Two-dimensional means that the constraints can only
affect the points offset and elevation (x and y coordinates in the cross-section view). One-way means there
is a child-parent relationship between points. In other words, if point B is constrained by point A, point A is
said to be the parent of point B and moving point A will affect point B, but you cannot move point B to affect
point A. The example below shows a sample of this where the blue arrow indicates a parent/child
relationship from point A to point B:

Constraints can also be labeled so that during processing, the value(s) of labeled constraint(s) may be
changed. For example, the template may have a constraint label called ACSC Thickness that controls the
thickness of the first pavement layer. This value can then be changed over one or more station ranges during
the corridor modeling process.

The constraints for all the points in a template can be displayed by choosing the Display Constraints option
on the Create Template dialog.

Display
(O Components @ Ton
Display Paint Names

[] Display All Components

Constraints are displayed as blue lines between the parent and the child point. At the midpoint of the
constraint line, there is a short white line designating the constraint type as follows:

e Horizontal line = Horizontal Constraint
e Vertical line = Vertical Constraint
e Sloped line = Slope Constraint

Multiple lines will be shown for points with two constraints.

Floating the cursor over a point will temporarily display an arrow designating the direction of the
constraint (the arrow points to the child point) and a pop-up menu displaying information about the point.
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The Point Properties Dialog

The Point Properties dialog is used to review and edit various properties associated with the template
points, including the definition of the point constraints. To access the Point Properties dialog, in the Create
Template dialog double-click on the point in the Current Template window. The Point Properties dialog,
shown below, is opened.

The dialog contains the following options:
Name displays the point name. The point name

can be keyed-in or selected from the drop-down
list. If the point name is selected from the list, the

corresponding  Feature  Definition is | Name PGL <] #| [ Aonly

automatically assigned. Point names must be [ Use Feature Name Overide: |PGL o

unique to the template. Feature Definfion: Linear\Modsiing!Template Poirts\ | | o
[] Superelevation Flag

Use Feature Name Override displays the name Atemate Surface: oy L Nedt>

of the feature that will be created in the surface T

to correspond to the point. This field is LACSC

optional. If it is blank, then the point name will
be used as the feature name.

. . . . . Constraints
e The option is intended primarily for end Constraint 1 Constraint 2

condition components to create connectivity Type: None ~ None v
from one station to the next when the
template end conditions change. For
example, if you want all surface tie-in points
to belong to one feature, then set the feature
name of all the ending end condition points (] Horizontal Feature Constraint
on each side of the template to the same
name (i.e. all Cut and Fill end points on the
right would be given the feature name R-Tie
and all the ones on the left would be given
the feature name L-Tie).

=
=

e [fthe point has a Feature Name Override defined, the point name is displayed in red in the Template
window.

Feature Definition is used to define the feature definition of the point. If no style is specified, then it
comes from the first component of which the point is a member.

The Superelevation Flag is used to identify the point as a candidate to be used for assigning
superelevation control lines. This option should only be toggled on four pavement points on the surface

of the pavement.

Alternate Surface allows you to specify the name of an alternate surface for a point. You may choose
multiple alternate surface names. Select from the list of available surfaces in the active template.

Member Of indicates in which components the point is included.

Constraints
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The Constraints portion of the Point Properties dialog allows you to review/edit the constraints on a
point.

Type specifies the constraint type: None, Horizontal, Vertical, Slope, Vector-Offset, Project to
Surface, Project to Design, Horizontal Maximum, Horizontal Minimum, Vertical Maximum,
Vertical Minimum, Angle Distance. The constraints are described in more detail below.

Setting up the appropriate constraint types is critical to achieve the desired results when pavement
layers, superelevation, and transitioning are introduced to the design.

Label displays the optional label for the constraint. Constraints that are labeled can have their value
changed during design processing. The same label name can be assigned to more than one constraint
and more than one point. See Section 10.4 for details.

Horizontal Feature Constraint is used to allow a point to target elements in the design file that
are defined with the specified Feature Definition within a specific Range. The use of this option is
not recommended.

Point Constraint Types

Horizontal
The child point remains at the given horizontal distance from the parent point.

In the example above, point B has been constrained to point A with one constraint as shown below.

Constraints : H : : :

Comtraint 1 Constraint 2 If p(‘)lnt‘A ‘|s move'd ho‘rlzontally, pomt‘B will
Type: Horzontal ” None - maintain its relative distance from point A.
Parent 1: A ~ ﬂ

If point A is moved vertically, point B is
Walue: -
e [12.000 IE unaffected.
Label: [ v]
] Horizontal Feature Constraint stion Elements\Elevation Annotation Left 25°
Range: 0.000
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Vertical
The child point remains at the given vertical distance from the parent point.

Consints Constaint Constiont 2 If point A is moved horizontally, point B is
Type: | Vertical v [ Nore v unaffected.
P /4]

If point A is moved vertically, point B will
Value: [-0.:100 |[=] N maintain its vertical relationship to point A.
Label: I ~]

[ Horizontal Feature Constraint | stion Elements"Elevation Annotation Left 25
Rarge  [0.000

Slope
The child point will maintain the given slope from the parent point.

In the example above, point C has been defined with a Horizontal and a Slope constraint as shown below:
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Constraints
Constraint 1 Constraint 2
Type: | Horizontal ~ | |Slope o |
et g 4l s < 4]
@
Value: [-12.000 |[=] [400% |[=]
2o | S -

[ Horizontal Feature Constraint | stion Elements\Blevation Annotation Left 25

Fangs: 0.000

Slope constraints are absolute. Slopes going from lower-left to upper-right are positive regardless of
whether the child point is to the left or right of the parent.

Slope constraints can also have Rollover Values assigned to them. Rollover values are used to set the slope
constraint based on a variety of high side and low side slope parameters. A Reference Point is specified
which defines the controlling slope to the parent point.

Rellever Paoint Properties d

+ ReferenceSlope

ShoulderPoint %

Ee.ference Parent Poirt
airit

= ReferenceSlope T4 Difterence
s

Do

A Reference Point must be set to maintain Rollover Properties
Reference Paint: |pgL V| ﬂ Parent Point: R-ACSC_T_EP

Follover Settings

Reference Slope Range Rollover Value
High Limit Low Limit Type Walue 1 Value 2
Infirity to [5.00% | |Highside Diference | [0.00% |
00% to [5.00% | |Vanable Siope v|[600x | |e2o0n |
0% to [3.00% | |Variable Siope v|[2000 | |400n ]
3.00% to [-400% | |Fixed Slope v|[400z ]
|

4.00% to Anfinty [Lowside Difference | [0.00%

The example above documents the Rollover Values can as defined in ODOT’s example templates for the
shoulder break point behavior. See the online help for more information on the available parameters.
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Horizontal Maximum
The child point has two parent points and remains at the given horizontal distance from the parent point that
is farthest to the right (has the maximum horizontal or X value).

Horizontal Minimum
The child point has two parent points and remains at the given horizontal distance from the parent point that
is farthest to the left (has the minimum horizontal or X value).

Vertical Maximum
The child point has two parent points and remains at the given vertical distance from the parent point that
is highest (has the maximum vertical or Y value).

Vertical Minimum
The child point has two parent points and remains at the given vertical distance from the parent point that
is lowest (has the minimum vertical or Y value).

Vector Offset

The child point has two parent points and will be projected onto the vector defined by the two parents. If the
offset is not zero, then the child point will maintain a perpendicular offset from the parent vector at the
specified offset value. Negative values indicate an offset to the left of the vector defined by the parent
points. Positive values indicate an offset to the right.

Project to Surface

This constraint must be used in conjunction with one of the previously defined constraints. The other
constraint will define the projection direction. The child point will then be projected to the surface with the
name or parametric label given when the design is processed. If the surface does not exist, or no solution is
found, then the point will remain where it is placed in the template.

Project to Design

This constraint is like the Project to Surface, except that the point is projected to the design surface of the
template. A projection value is given to indicate whether the projection is to be to the left or to the right. The
point must also be constrained by one of the previous constraints, excluding the Project to Surface, so that a
direction for the projection may be determined. A negative value limits the projection to the left of 0; a
positive value limits the projection to the right. A value of 0 will seek to the left and to the right of 0 to project
the point. If no solution is found, then the point will remain where it is placed in the template.

Angle Distance

This constraint takes two parent points, a distance, and an angle. The selected point is then fully
constrained to the location defined by the first parent, and the angle from the first parent relative to the
vector defined by the two parent points. This constraint creates a rigid-body rotation. When selected, no
other constraint types are available.
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Constraint Labels

Constraint Labels can be assigned for points in your template that may have a variable value in your design,
or a different value from one project to another. The value for the Label can be modified in the corridor
modeling process. Assigning labels will allow your templates to be more flexible and therefore make them
useful for more than one project.

In the example below, a simple component has been created representing the Asphalt Concrete Surface
Course for one lane of pavement.

R-ACSC_T_EP

The depth of the pavement at points ACSC_B_CL and R-ACSC_B_EP has been defined as -0.1042’ as shown
below.

Constraints

Constraint 1 Congtraint 2
Type: |‘|.|"eﬂ.ical ~ | | Horizontal ~ |
Parent 1. |acsC_T_CL v 4| |acsco v| 4]

[-0.104
|ACSC Thickness

The thickness of the pavement can be changed by editing the template points, or by adding a Label. In the
example above, the Label “ACSC Thickness” has been assigned for point ACSC_B_CL and for point R-
ACSC_B_EP.

The Label name is user definable. The same label name is used for each point in the template that will use

the value of the label. Once a label name has been assigned, it is available to be selected from the drop-
down label list as other points are defined.

Section 502 - Templates 502-26



Ohio Department of Transportation

August, 2022

Office of CADD and Mapping Services

The value of the label can be changed in the Create Template dialog, or
. . . @-[=1 Paints

during the corridor modeling process. o Comnents

{27 End Condition Branches

To change the value in the Create Template dialog, select Parametric 21 Diplay Fes

Constraints in the Active Template option. The points that have been ’

assigned the label are listed as shown at right.

<+ R-ACSC_B_EF
{20 Altemate Sufaces

. . . . -2 Point Feature Definiti
Double-click the name of the Parametric Constraint that you wish to &8 Conponert Festure Defrions

edit. The Edit Default Parametric Value dialog show below is opened -2 Superclevation Foints
which allows you to edit the value.

Edit Default Parametric Value *

ttem Value

£
The template graphics are automatically updated to reflect the new Lrary [ ctve Tempice
value.

Editing Points with the Right-Click Menu

In addition to the Point Properties dialog, points can be edited from a pop-up menu that is accessed by
right-clicking on a point in the Active Template window. The menu is shown below.

Add Mew Component »
Template Documentation Link...

Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Point...
Add Constraint 2
Delete Both Constraints

Delete Horizontal Constraint

Delete Slope Constraint

Delete Point

Delete From Compenents (Make Null)

Test Point Controls »

Set Dynamic Origin Ctrl-D

Some of these commands are covered later in this training guide. See the online help for documentation of
commands not covered in this document.
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Adding Components to the Template

A component is a set of points that define an open or closed shape.

When defining new components using precision input, the sign of the distance is dependent on the parent-
child relationship of the points. The parent is always the first point placed when creating template
components. The following rules apply:

A child placed to the right of the Parent point is at a positive distance
A child placed to the left of the Parent point is at a negative distance
A child placed above the Parent point is at a positive distance

A child placed below the Parent point is at a negative distance

The Slope is the algebraic slope

There are six types of components:

Simple
Constrained
Unconstrained
Null Point

End Condition
Overlay/Stripping

Each component type is described in further detail on the following pages.

As you add components to your template, the area under the active template window is used to display
various parameters for the component. This is called the Current Component area.

Right-click in the current template window at any time during the component creation process to access
the menu shown below:

Finish Enter
v Closed Shape Ctrl-L

Mirror Ctrl-M

Undo Last ESC

Cancel

Set Dynamic Origin

Select Finish when you have completed creation of the component.
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Creating Simple Components

A simple component consists of four points defined by Slope, Thickness, and Width. The top points are
constrained by Horizontal and Slope constraints. The lower points are constrained to the points directly
above them by a Horizontal and Vertical constraint.

To create a simple component, right-click in the active template window and select Add New Component
> Simple or select Add > Simple from the drop-down menu of the Create Template dialog to initiate the
command.

Define the Name, Slope, Thickness, Width, and Feature of the component before placing the component
in the template.

The Feature is used to set the symbology for the graphics drawn to represent the component in the 3D
model.

CSC T CL
i Dynamic Settings

LCSC B_Chb~_

X 35.000 Step: (5000
\QR il _

Y- -1.000 Step:  [1.000
Paint Mame [ACSC T .

Feature Defintion: |, ete Surface Course\MD_P_ACSC_T_CL
Apply Affixes
hs= - |

Set Dynamic Origin

=L ot 0 . b >

Curment Companent Test...

Slope: 160

Thickness: 250
Width 2.000

The Dynamic Settings dialog is used to facilitate component placement. The point names are derived from
the Point Name selected in the Dynamic Settings dialog. Each point is appended with a number that is
incremented. The points are assigned the Point Style feature that is active in the Dynamic Settings dialog.

Point names and the feature that is assigned to each point should be reviewed and edited after the
component is placed.
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Creating Constrained and Unconstrained Components

Constrained or Unconstrained components can be used to create any open or closed shapes in the template
such as curb and gutter, median barriers, retaining walls, or complex pavement situations such as the
shoulder break on the high side of superelevation.

Constrained Components

To create a constrained component, right-click in the current template window and select Add New
Component > Constrained or select Add > Constrained from the pull-down menu of the Create
Template dialog to initiate the command.

When constrained components are created, both horizontal and vertical constraints are applied to
each point.

Unconstrained Components

To create an unconstrained component, right-click in the current template window and select Add
New Component > Unconstrained or select Add > Unconstrained from the pull-down menu of the
Create Template dialog to initiate the command.

When unconstrained components are created, no constraints are applied. This option is useful when
you wish to define constraints other than Horizontal and Vertical constraints.

The Dynamic Settings dialog can be for precision input when creating the component. In the example below,
point ACSC_T_EP will be created at a defined horizontal distance and slope from point ACSC_T_CL using a
horizontal distance of 12 and a slope of -1.6% by using the hs=12 option with a value of 12, -1.6%.

Dynamic Settings n

X 20.000 Step: |5.000
Y. |-2000 Sep' [1.000

Pairt Name |ACSC_T_EF‘ -

Feature Definttion: |+ ete Suface Course\MD_P_ACSC_T_EP

Apply Affixes
hs= v| [12-184

Set Dynamic Origin

Use the Enter key to execute the command.
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Right-click in the current template window at any time during the component creation process to access
the menu shown below:

Finish Enter

¥ Closed Shape Ctrl-L
Mirror Ctrl-M
Undo Last ESC

Cancel

Set Dynamic Origin Ctrl-D

e Select Finish when you have completed creation of the component.

o Components can be created as open or closed shapes. To toggle on/off the option to placed closed
shapes, select Closed Shape.

e Select Mirror to create two components at the same time. The second component is a mirror image
of the one you are defining. The component is mirrored about a vertical line passing through the
Dynamic Origin location.

e Select Undo Last to undo the last point that was added to the component.

e Select Cancel to terminate the component creation process.

e Select Set Dynamic Origin to specify the location of the dynamic origin.

Null Points

A null point is a template point that is purposely not related to any component. It's most often used as a
reference for controlling other points.

To create a null point, right-click in the current template window and select Add New Component > Null
Point or select Add > Null Point from the pull-down menu of the Create Template dialog to initiate the
command.

Testing Point Controls
The behavior of fully constrained points can be tested by right-clicking on the point and selecting Test
Point Controls as shown below.

Section 502 - Templates



© G T

August, 2022

Lo -tEu &

I EE

Add Mew Component

Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Point...

Add Constraint

Delete Both Constraints
Delete Slope Constraint

Delete Horizontal Constraint

Delete Point
Delete From Components (Make Null)

Test Point Controls

Set Dynamic Origin

Ctrl-D

Test All
Test Horizontal Point Control
Test Vertical Point Control

Select the desired option to test the behavior of a template as the point is moved either horizontally,

vertically, or both at the same time.

ODOT Standard Point and Component Names and Features
As you create templates, each point and component in the template is assigned a Name and a Feature
Definition. It is important to ensure that the points and components are named and assigned features

consistently in each template.

Feature definitions for template points and components are defined in
OHDOT _Feature_Definitions.dgnlib, which is attached by a configuration variable.

Point Names and Features

As the template is applied to the corridor, 3D line strings are drawn in the design file by connecting the
points from template drop to template drop by their Name. The symbology of these line strings is

controlled by the Feature Definition that is assigned to each point.

The ODOT workspace for OpenRoads includes several Feature Definitions that can be used for template

points.

e The point feature definitions can be reviewed by browsing to the following folder in the Civil

Standards tab:

Libraries > Feature Definitions > Linear > Modeling > Template Points

Features can be reviewed and assigned in a variety of ways.

e We have already discussed the Point Properties dialog which is accessed by double-clicking the
point in the Current Template window. The Name and Feature Definition can easily be edited

using this dialog.
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e The Dynamic Settings dialog can be used to define the Point Name that will be assigned to points as
they are created. The Point Name field can be used to key-

in a name for the point or to select a name from a Dynamic Settings a
predefined list as shown at right. It is recommended that X 0000 Step:

you use the point names from this list when designing your Y. 500 S
templates. Point Name:

When a point name is selected from the list, the Point B Apply Afies
Style, which is the Feature Definition, is automatically set
to the appropriate value. The Point Style list contains a list
of all the Feature Definitions available in the

OHDOTCEv02 workspace.

Feature Definition:

hs= ~

e Features can also be assigned to one or more points by selecting Tools > Apply Feature Definition
to Points from the Create Template dialog as shown below.

FACSC_T_CL oo ks

B Apply Feature Definition to Points X
Feature Definition:

~ deling\Template Points\Asphalt Concrete Surface Course'\MD_P_ACSC_B_EP Close

Apply

Name
ACSC_B_CL
ACSC_TCL
R-ACSC_B_EP
R-ACSC_T_EP

LCSC B_CL
\

Feature: Definition

Linear\Modeling\Template Points\Asphalt Concrete Surface Course\MD_F_ACSC_B_CL
Linear\Maodeling" Template Points\Asphalt Concrete Surface Course®\MD_P_ACSC_T_CL
Linear\Modeling* Template Points\Asphalt Concrete Suface Course\MD_P_ACSC_B_EP
Linear\Modeling\Template Points\Asphalt Concrete Surface Course"\MD_P_ACSC_T_EP

Component Names and Features

Component Names and Features are defined by the user as each component is created.

e The component feature definitions can be reviewed by browsing to the following folder in the Civil

Standards tab:

Libraries > Feature Definitions > Mesh

Component Names and Features can be reviewed and edited in a variety of ways:

e Double-click on a component to open the Component Properties dialog.

o Select Tools > Apply Feature Definition to Components... to apply a selected Feature Definition

to one of more components in the template.
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End Conditions

An end condition is a special open-shaped component that targets a surface, a feature of a surface, an
elevation, or an alignment. End Conditions are commonly used for cut and fill definitions. End Conditions
are added to the end of simple, constrained, or unconstrained components.

To create an end condition, right-click in the template window and select Add New Component > End
Condition or select Add > End Condition from the Create Template dialog’s pull-down menu.

When adding an end condition to the current template, the Current Component portion of the Create
Template dialog displays the following options:

+=LoH-tOu R
Curmrent Component
Name: |FILL| |Feature Definition: | AD_P_Firished_Grade

No Datum

Horizontal Vertical

Offsets: 0.000 0.000 Rounding Length 0.000

The Name field is used to specify the user defined name for the component.
The Feature is used to set the feature definition for the component.

Target Type specifies the type of target the End Condition is seeking. Targets include:
e Terrain Model - Seeks an OpenRoads Terrain Model
e Elevation - Seeks an elevation
e Linear Horizontal/Vertical/Both - Seeks the intersection with a linear element selected from a
list.
e Feature Definition Horizontal /Vertical/Both - Seeks the intersection with a feature type.

Horizontal Offset specifies a horizontal offset from the target. This option only applies if the target is a
horizontal target or has a horizontal aspect.

Vertical Offset specifies a vertical offset from the target. Applies only if the target is a vertical target or has
a vertical aspect. For an elevation target, specify the elevation here.

Priority specifies the order in which end conditions are attempted in seeking a solution. Where more than
one End Condition starts at the same point, this value determines the order in which End Conditions are
attempted to find a solution. Lower numbers, which have a higher priority, are attempted first.

Benching Checkbox indicates, when on, the set of segments of the End Condition are repeated until a
solution is found.

The Benching Count indicates the maximum number of times that benching should occur. If this

value is 0, then the repeat count is unlimited, and the benching End Condition must find its target
for it to be valid. If any other number is entered, then if the benching is repeated for the specified
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count and if the target is not reached, the benching End Condition will still be considered successful
if an End Condition attached to the end of the benching End Condition is successful.

From Datum indicates, when on, the benching will use a datum elevation and step elevation to set
the benching rather than using the End Condition segments as they are defined.

Datum Elevation specifies the elevation that represents the basis for the step elevation. Datum +
Current bench elevation = n * Step Elevation.

Step Elevation specifies the increment for benching when a datum is being used. Each bench
elevation is always located at the end of the first segment (or the second point) of the benching End
Condition.

Rounding Length specifies the length used to round the end condition. When this value is something other
than 0.0, 4 additional points are added to the end of the end condition using a parabolic formula to smooth
out the transition of the intersection of the end condition with the surface. This rounding effect is only
applied when the target is a terrain model or an elevation. Any other end conditions attached to the end of
this one is attached to the end of the rounded section.

Li2 o Li2

L = Rounding Length
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End Condition Point Properties

As you are defining points for an end condition, the Dynamic Settings dialog includes additional options for
the point definition as shown below.

Dynamic Settings n

X 60.000 Step:
- -10.000 Step:

Check for Interception

Place Point at Interception
[] End Condition is Infinite

[] Do Not Construct
Point Name: |EC_FSLP -

Feature Definition: |-, g Conditions\MD_P_EC_FORESLOPE

Apply Affixes
hs= ~ ||

Set Dynamic Origin

Check for Interception specifies the preceding segment
will be checked for interception of the target when the end-
conditions are solved. If it is turned off, then the segment
will be ignored when checking for interceptions.

Place Point at Interception specifies that when an
interception is found along the preceding line segment, the
line segment will be drawn to the interception. Otherwise, if
the interception is found, the line segment will be drawn to
its maximum width.

End Condition is Infinite specifies the last segment will be
of infinite length when attempting to intercept the target.
This option is applicable only to the last point on the end
condition.

Do Not Construct specifies the point will be solved like all
other points in the end-condition, but the point will be
skipped when drawing the component segments.

These end condition point properties can be edited in the Point Properties dialog. Double click on an end
condition point to review or edit the properties.
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The end condition priority value is used when more than one end condition is defined starting at the same
point. A simple end condition consisting of two fill lines is shown in the example below.

R-EC_FSLP ™ R-EC_FSLP1

When the end condition is processed in corridor modeling, each end condition will be tested in the order
specified by the user. The order is determined by the Priority value entered by the user during the end
condition creation. The most desirable solution, and the first condition to be tested, is given a priority value

of 1.

Double-clicking on a component will open the Component Properties dialog shown below. If the component
is an end condition, the End Condition Properties are displayed. The Priority is set as shown below.

Component Properties

Name: [R-FILL | 4|

[]Use Mame Ovemde:  R-FILL

Description: | |

Feature Definition: w MeshGrading \MD_P_Foreslope

Display Rules: | | Edit
Parent Component: _ V ﬂ

[J Exclude From Top/Battom Mesh

X

Apply
Close
< Previous

Meat =

End Condition Properties
Target Type: | Temain Model + | Priority:

Temain Model: | w chctives

Fillet Tangentt Length:||}.[:.|}[;. | Mo Do

Harizontal Vertical

Offsets: D000 0.000 Rounding Length

| [ Benching Count:

0.000
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The properties for point R-EC_FSLP were defined
as shown at right. Check for Interception is
toggled “on”, and End Condition is Infinite is
toggled “off”. The point is defined with a value of -
33.33% Slope for a vertical distance of 16.0’ from
the graded shoulder point R-EC_GSH1.

The properties for the point R-EC_FSLP1 were
defined to specify a 2:1 slope with the End
Condition is Infinite option toggled on. The
priority for the end condition component R-FILL_2
is set to a value of 2.

With these settings, the end condition R-FILL_3
will be tested first (Priority=1) for an interception
with the surface within the vertical distance of
16.0’. If an interception is found within the vertical
distance, the end condition is used for the cross
section and a point will be placed at the
interception.

If no interception is found within 16.0’ vertically
from point R-EC_GSH1, the condition fails and the
software will test the next end condition, R-FILL_2,
which has a Priority value of 2.

August, 2022

Point Properties X

V| ] [

Close

Name: R-EC_FSLP
[[] Use Feature Name Ovenide: R-EC_FSLP

Feature Definition: ~ nditions\MD_P_EC_FORESLOPE -
< Previous
[] Superelevation Flag

Mext =

Altemate Surface: -
End Condition Properties
Check for Interception Member of:

R-FILL1

Place Point at Interception
[ End Condition is Infinite
[ Do Not Construct

Constraints
Constraint 1 Constraint 2

Type: Slope ~ Horizontal ~
Parent 1. |REC_GSH] v 4| |REC_GSHI v 4

Parent 2: | Rollover Values...

Value: |3333°,° | = |—‘IG.{H]-D | =
Label: | ~| [ v]

[ Horizontal Feature Constraint stion Elements\Hevation Annotation Left 25

Fiange: 0.000

u.u

Since End Condition is Infinite is toggled on for point R-EC_FSLP1, the solution will solve for an
interception with the surface regardless of the vertical constraint definition.
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August, 2022

End conditions can be tested in the Create Template dialog before processing the template with corridor
modeling. Testing simulates how the end condition will behave when the corridor is processed.

This is extremely useful for complex end condition definitions with multiple solutions. To test the end
condition, select the Test command, located below the Current Template window. The Test End

Conditions dialog is opened.

B Test End Conditions

=L M ¢

O X

Close
Failure Report
Check Priorties

Check Duplicates

Auvailable Targets:
<Active>-Temain Modg

Use Surface Slope:

Fleset

Digplay Rules:

MName  Value

The software will check for conflicts in the priorities defined in the template before opening the Test End

Condition dialog. If conflicts exist, a warning is issued.

The dialog displays the current template. Non-solved end conditions, and their child components, are
displayed in dashed lines. Normal components and solved end conditions are displayed as solid lines.

To test the end condition, select one of the available targets and then select the Draw button. Move your
cursor over to the testing window. The end conditions will change from a dotted line to a solid line

indicating the solution for the target interception.

Failure Report activates the Results dialog. When you fail to get a solution on one or both sides, the
results show which components failed and which end condition start points were not solved.

Check Priorities tests the template for priority conflicts. When conflicts exist, a message is
displayed indicating there are end conditions that start from the same point and have the same
priorities. The End Condition Priority Conflicts dialog is displayed. If no conflicts exist, a message box

indicating no conflicts is displayed.

Available Targets lists all the targets applicable to the current template. You can select the desired

target and draw it in the display.
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Use Surface Slope specifies the slope of the surface that is being placed. This is useful in certain
instances where an end condition intersects a surface more than once, such as a ditch profile.

Draw draws the selected target. Surfaces and elevations are drawn as horizontal lines. Features

“«,n

and alignments are drawn as a “+” mark. As you draw a target, the display dynamically updates to
show the solution(s).

Reset clears all the drawn targets.

Display Rules list the display rules for the current template. Left click the Value to toggle between
True and False. Press the Reset button to restore the original Display Rules values.
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OhioDOT Released End Conditions

The following section will help explain how to use and work with the Template end conditions that are
released in the OHDOT standards.

3 0DOT
The end condition templates are based off the Location & Design Manual, Volume (23 Backbones
1 - Roadway Design, Section 300. These templates can be found within the (1 Companents
ODOT\End Conditions folder inside the worksets .itl file. D w

Standard Points and Components for End Conditions

While end conditions or grading can get very complicated in certain situations these templates were set up
to cover most of the standard cases and can be used as a starting point for more complicated situations. To
make sure all points and components will connect correctly from drop location to drop location the
following points and components have been set up.

Grading with Ditches

_;J;ciEr:SLF'Z 1

CLEAR ZIONE o A S

SC_BRANCH ..

FC_BKSLP2 1iHeightCheok |

FSLP_DITCH

See tables on the next page for more details on the points and components that make up this template.

e Note that the foreslopes consist of three components. A Graded Shoulder, Foreslope and Ditch
Foreslope. If only two different foreslopes are needed, then instead of deleting the foreslope
component, simply change the constraints on the EC_FLSP point so that the point moves to be at the
same location as the EC_GSH point. This is done so that if another template is used in the corridor
that uses three foreslopes the two template drops will be able to connect all the points and
components together and not leave gaps in the model.

e Note that in some cases the EC_FLSP point will represent the clear zone location. Is this situation
the CLEAR ZONE point should be used to set this distance and the EC_FLSP point should be
horizontally constrained about the CLEAR ZONE POINT.

o Note the EC_BKSLP#:1-HeightCheck point is an optional point that can be added to the BKSLP
component to represent the minimal ditch depth. Set the check for interception checkbox to be
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checked off to ensure the end condition fails if the minimum depth is not met, to ignore this remove
the point or check on the check for intersection checkbox.

e Note when adding multiple end condition branches to a template, simply add a number to the end
of point/component names and increment that for additional branches. Ensure override names

remain the same.

e Note the last point in an end condition branch should always have an override name of TIE. It can
be used as a basis for construction limits.

e Note backslope points can optionally contain the slope in the name.
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Override
Point Name | Name Desc Constraint | Type Parent Label NOTES
EC_BRANCH --Merge with edge of shoulder point--
EC GSH GSH point for end of Constraint 1 | Slope EC_BRANCH GSH_SLOPE Graded Shoulder slope
- graded shoulder Constraint 2 | Horizontal | EC_BRANCH GSH_WIDTH width of graded shoulder
point for end of Constraint 1 | Slope EC_GSH FSLP Foreslope
foreslope, if not Depth of foreslope, if this
needed change i
EC_FSLP FSLP constraint #2 valg;e to ;2::(’ :sz:scﬁ(;:;aetfg sleear
0, keep for connection horizontally constrained
to other templates Constraint 2 | Vertical EC_GSH FSLP_DEPTH about CLEAR ZONE Point
EC_DITCH- | DITCH- point for end of ditch |\ 4 inv 1 | siope EC_FLSP DITCH_FSLP Foreslope of ditch
INSIDE INSIDE foreslope/inside
bottom of ditch Constraint 2 | Vertical EC_FLSP DITCH_DEPTH_NEGATIVE | depth of ditch
EC_DITCH- DITCH- point of outside Constraint 1 | Horizontal | EC_DITCH-INSIDE DITCH_WIDTH width of ditch
OUTSIDE OUTSIDE bottom of ditch Constraint 2 | Vertical EC_DITCH-INSIDE leave at 0
EC BKSLP#:1 | TIE point for end of Constraint 1 | Slope EC_DITCH-OUTSIDE | DITCH_BKSLP backslope
- backslope Constraint 2 | Vertical EC_DITCH-OUTSIDE height of backslope
ECTBKSLP#il‘ Cr:?r::l;zg;t;?dirce;_k Constraint 1 | Slope EC_DITCH-OUTSIDE | DITCH_BKSLP backslope
HeightCheck
OPTIONAL Constraint 2 | Vertical | EC_DITCH-OUTSIDE | DITCH_DEPTH min. depth of ditch
Point to represent Sets width of clear zone, can
EC_CZONE CLEAR_ZONE clear zone - OPTIONAL be used to move EC_FLSP
Contraintl Horizontal | EC_BRANCH CZ_WIDTH point
Component Name | Override Name | Description Parent
GSH GSH Graded Shoulder
FSLP FSLP Foreslope-keep for connection to other templates | GSH
FSLP_DITCH FSLP_DITCH Ditch Foreslope FSLP
DT DITCH Ditch FSLP_DITCH
BKSLP BKSLP Backslope DT
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Grading without Ditches

C_BRANCH ‘ ‘ ‘ ‘ CLEAR IDHE

See tables on next page for more details on the points and components that make up this template.

Unlike the ditch template which had three separate components for each part of the foreslope, there are
only two components, the graded shoulder and the foreslope. Where the foreslope component consists of a
middle point to allow an additional slope change. This was done to ensure components from drop location
to drop location connect. If only two different foreslopes are needed, then instead of deleting the point,
simply change the constraints on the EC_FSLP point so that the point moves to be at the same location of
the EC_GSH point.

e Note when adding multiple end condition branches to a template, simply add a number to the end
of point/component names and increment that for additional branches. Ensure override names

remain the same.

e Note the last point in an end condition branch should always have an override name of TIE. It can
be used as a basis for construction limits.
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Point Name | Override Name | Desc Constraint Type Parent Label NOTES
EC_BRANCH --Merge with edge of shoulder point--
EC GSH GSH point for end of graded Constraint 1 | Slope EC_BRANCH | GSH_SLOPE Graded Shoulder slope
- shoulder Constraint 2 | Horizontal | EC_BRANCH | GSH_WIDTH width of graded shoulder
point for slope change of
foreslope, if n‘ot needed Constraint1 | Slope EC_GSH FSLP Foreslope
EC_FSLP FSLP change constraint #2 value
to 0, keep for connection to
other templates Constraint 2 | Vertical EC_GSH FSLP_DEPTH Depth of foreslope
EC_TIE TIE point for end of foreslope Constraint1 | Slope EC_FSLP Foreslope
Constraint 2 | Vertical EC_BRANCH Overall depth
Sets width of clear zone, can
Point to represent clear be used to move EC_FLSP
EC_CZONE CLEAR_ZONE zone - OPTIONAL Constraint 1 Horizontal | EC_BRANCH | CZ_WIDTH point

Component Name | Override Name | Description Parent
GSH GSH Graded Shoulder
FSLP FSLP Foreslope GSH

Fixed Ditch Templates

These templates are set up to force a minimum ditch depth. Once the backslope becomes shorter than the minimum depth then the ditch will
be pushed lower in order to maintain the required minimum depth of the ditch. These templates are useful when dealing with fill conditions.
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C_BRANCH CLEAR IQNE

NC ; fNC" }
NEC _DITEM.I EDITCH-OUTSIDE

These templates have additional do not construct (DNC) points. These points are needed to set up the
template to push the ditch to lower elevations in order to meet minimum ditch depths.
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Point Name | Name Desc Constraint | Type Parent Label NOTES
EC_BRANCH --Merge with edge of shoulder point--
EC GSH GSH point for end of graded | Constraint 1 | Slope EC_BRANCH GSH_SLOPE Graded Shoulder slope
- shoulder Constraint 2 | Horizontal | EC_BRANCH GSH_WIDTH width of graded shoulder
point for end of Constraint1 | Slope EC_GSH FSLP Foreslope
foreslope, if not needed Depth of foreslope, if this
EC FSLP FSLP change constraint #2 point needs to match Clear
- value to 0, keep for zone, then change to be
connection to other horizontally constrained
templates Constraint 2 | Vertical EC_GSH FSLP_DEPTH about CLEAR ZONE Point
Do not construct point in . .
DNC line with Ditch Constraint1 | Slope EC_FSLP DITCH_FSLP Foreslope of ditch
foreslope/inside ditch Constraint 2 | Vertical EC_FSLP DITCH_DEPTH_NEGATIVE | Negative Depth of ditch
Do not construct point . .
DNC1 parallel with outside Constraint 1 | Vertical DNC
ditch Constraint 2 | Horizontal | DNC DITCH_WIDTH Width of ditch
DNC2 Do not construct point Constraint1 | Slope DNC1 DITCH_BKSLP Backslope of ditch
parallel with backslope | constraint 2 | Vertical | DNC1 DITCH_DEPTH Depth of ditch
Do not construct point . .
Constraint1 | Sl DNC2 DITCH_FSLP F I f ditch
DNC3 lines up with end of onstrain ope = ores’ope of dftc
backslope Constraint 2 | Vertical DNC2
EC_BKSLP#:1 | TIE p0|tr)1;(cflt(nsr|§n;:l of Constraint 1 | Horizontal | DNC3
P Constraint 2 | Vertical DNC3
EC_DITCH- DITCH- point of outside bottom | Constraint 1 | Slope EC_BKSLP#:1 DITCH_BKSLP Backslope of ditch
OUTSIDE OUTSIDE f ditch
ordite Constraint 2 | Vertical | EC_BKSLP#:1 DITCH_DEPTH_NEGATIVE | Negative Depth of ditch
EC_DITCH- | DITCH- point for end of ditch | -\ it 1 | Vertical | EC_DITCH-OUTSIDE
INSIDE INSIDE foreslope/inside bottom
of ditch Constraint 2 | Horizontal | EC_DITCH-OUTSIDE | DITCH_WIDTH_NEGATIVE | negative width of ditch
Point to represent clear Sets width of clear zone, can
CLEAR ZONE ) )
zone - OPTIONAL Contraintl Horizontal | EC_BRANCH CZ_WIDTH be used to move EC_FLSP
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Component Name | Override Name | Description Parent
GSH GSH Graded Shoulder
FSLP FSLP Foreslope-keep for connection to other templates | GSH

Hidden component needed to push ditch down to

DNC maintain min. ditch depth FSLP
BKSLP BKSLP Backslope DNC
DT DITCH Ditch BKSLP
FSLP_DITCH FSLP_DITCH Ditch Foreslope DT

Modifying Fixed Ditch Templates
Since these templates are more complicated to edit, it is recommended you make edits via the Parametric
Constraints (Labels). Simply select the Active Template Tab and then expand the Parametric Constraints
Section. Double click on a given Constraint (Label) to change its value. For example, to change the Ditch
foreslope, double click on the DITCH_FSLP constraint and a dialog will open displaying the current value.
Change to the desired value and click okay.

}1Z] Points

2] Cemponents

|21 End Condition Branches
12

|

Edit Default Parametric Value >

Label: DITCH_FSLP

Default Value: | |

+-=

=k

Display Rulas

Parametric Constraints

|

g CZ_WIDTH

& DITCH_BKSLP

™ DITCH_DEPTH

i1 "% DITCH_DEPTH_MEGATIVE
+ % DITCH_FSLP

& DITCH_WIDTH

& DITCH_WIDTH_NEGATIVE

&< FSLP
4 & GSH_SLOPE
1 GSH_Width Edit Default Parametric Value X
C1 Altemate Surfaces
Label: DITCH_FSLP
+ 51 Paint Feature Definitions HFS
+ 21 Component Feature Definitions Default Value: p—

IZ] Superelevation Points

Library | Active Template

Section 502 - Templates 48



The above screen shots of fixed ditch templates only show the fixed ditch part of the template. The actual
templates delivered with the workspace take the Grading with Ditches template and combines it with the
fixed ditch template. An example is shown below. Notice that some points are duplicated and end with a 1,
that is okay. The Grading with Ditches part of the template has a higher priority than the fixed ditch part.
This way, the backslope will search up to solve first and once the backslope reaches the minimum ditch
depth the fixed ditch solves and pushes the ditch deeper to maintain the minimum ditch depth.

C_BRANCH : CLEAR ZONE

FT RES

CEESLP_ _HaghtCheck
HCAESLF 1

Using Fixed Ditch Templates
Since these ditches are more complicated it is recommended you use them as a starting point to get the
ditch profile. Do not try to add point controls off these templates. The simple workflow is as follows.

1. Push fixed ditch template along alignment

2. Open Profile of inside ditch line. There might be bumps in profile and it might be desired to
smooth out the profile. REMEMBER when drawing in a new profile to always stay at or
below the current profile. The current profile represents the highest elevation that profile
can be in order to solve. Going above that profile will cause your end condition to not solve
in those areas.

Also keep in mind the lower you draw in your profile, the further the horizontal distance of
the ditch will be from the alignment.

Make sure to complex and give a feature definition to your drawn in profile.

Project profile to centerline alignment.

Remove rules from projected profile!

Replace fixed ditch template with equivalent non-fixed ditch template

Add a vertical point control to the ditch point based off the projected ditch profile.

AN
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Component Properties
The properties of the component can be edited by double-clicking on the component. The Component
Properties dialog is opened.

Component Properties >
Name: = | ﬂ Aoply
[ Use Name Ovemide:  ACSC Close
Description: | | pr—
revious

Feature Definition: « _P_Asphatt_Concrete_Surface_Course

| Y FAetet Core S Gome
Display Rules: | | | Edit.. |

Parent Compaonent : |
[ Exclude From Top/Battom Mesh Closed Shape

Vertex Fillet Tangent Lengths
Select points to apply filet tangent length to:

i+

Fillet Tangent Length:

MName Tangent Length ~ | 0,000 |
ACSC_T_CL 0.000
ACSC_T_EP 0.000 | Apply Tangent Length |
ACSC_B_EP 0.000 W

£ >

Name
Specifies the name of the current component. Select a different component using the locate button.

Use Name Override
The name override is used to specify the name used by the software to connect components from
one template drop location to the next.

The option is intended to create connectivity from one station to the next when the template
components change. For example, a template may contain more than one solution for a fill
condition as shown below.

5 [i] 5 10
L I T At o Y R BT CR

Two end conditions are defined for the fill slopes named R-FILL2 and R-FILL3. When the templates are
processed, the software will evaluate each template drop location to determine whether the R-FILL2 or the
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R-FILL3 component is used. 3D Mesh elements are created by connecting all the components by the name
of the component. All the components named R-FILL2 will be connected to create a 3D Mesh element, and
all the components named R-FILL3 will be connected to create another mesh element. This leaves a gap in
components at the locations where the fill slope transitions from 3:1 to 2:1 since the components named R-
FILL3 will not be connected to the components named R-FILL2. The solution is to assign the same
Override Name for each component.

Description
Specifies an optional description of the component.

Feature Definition

Specifies the feature style of the component. This option is used for display and to define the
component’s material. ODOT has defined a specific group of styles to be used for components
prefixed with the word “Component”. When the components are plotted in MicroStation, either as a
3D model, or as cross sections, the symbology defined by the selected Style is used. Care should be
taken to select the appropriate style for each template component.

Parent Component

Specifies the parent component. If a component has a parent component, then it is only displayed if
the parent component is displayed. The parent component can be either a non-end condition
component, or an end condition component. Specify the component or identify it using the locate

button.
The Active Template listing can also be used to display and edit the
parent child relationship between points and components. In the =3 ~
example at right, the Components category is open to show the B?;;"‘E;T;f
parent/child relationship between the components in the tree. Drag - LACB
and drop operations can be used to move one component under x ti‘é‘g
another. -y L-ACSC_SH
=4 LGSH

. . - R-ACSC
Note: The component names are listed alphabetically, not from top to D RACECSH
bottom as drawn in the template. E-=( RGSH

" End Condttion Branches
-{Z] Display Rules

Exclude from Top/Bottom Mesh 523 Parametric Constraints
Specifies that the component will be excluded from the top and bottom mesh - Atemate Sufaces
. . . ({7 Point Feature Defintions W
elements that are created in the corridor modeling process. < >
Close Shape

This option is only available for non-End Condition components. Only closed shapes can be used to
compute component quantities.
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Section 503 Template Exercises

Exercise 1: Create Templates from Components

In this exercise we will assemble the template for St. Peter Road by dragging and dropping components
from the ODOT template library.

Open ProjectWise Explorer
=
’
(Egallenati

Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

Browse to the 401-Engineering\Roadway\Basemaps) folder.

Continue in the file 123456_KMO003.dgn. The design file that is used does not matter since we are
editing the template library .itl file.

From the Corridors tab, choose Template > Create Template. The Create Templates dialog is
opened with the template library for the WorkSet loaded

Create a folder named St. Peter Road to store all the templates for St. Peter Road. Right-click on the
Project Templates folder and choose the New > Folder option.

Take the following steps to create the template for St. Peter Road:

v

4

Right-click on the Project Templates folder and choose New > Template to create the first
template for St. Peter Road. Name the template “St. Peter Road”.

Open the Dynamic Settings dialog (Tools > Dynamic Settings) to define the Step increment
values as 0.5 and 0.1. This is helpful to ensure that the initial pavement placement is constrained on
the “grid”

In the Dynamic Settings dialog, turn off the Affixes option. We will drag in a pavement backbone
that already has the left and right sides defined.

Drag the following pavement backbone into the template at the (0,0) origin:

ODOT > Backbones > Undivided Roadways > Pavement and Shoulder 301-8E Uncurbed > 2-
Lane > Asphalt Concrete without Stabilization

St. Peter Road will use a pavement width of 10’. Take the following steps to define the pavement width:

v
v

Edit point L-ACSC_T_EP to define the Horizontal constraint with a value of -10
Edit point R-ACSC_T_EP to define the Horizontal constraint with a value of 10

Next add the end conditions to the template.

v
v

In the Dynamic Settings dialog, turn on the Affixes option
Drag the following component onto the edge of shoulder point.
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ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-4E Cut 3:1

Tip: Since this template is symmetrical, you can right-click while dragging the end condition into
the template to activate the Mirror option (CTRL+M) to place it on both sides simultaneously.

The completed template should appear as shown below.

F=A L H-TE M0 b g >

v" When complete, save your template by choosing File > Save from the Create Template dialog pull-
down menu.
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Exercise 2: Creating the S.R. 185 and Jameson Road Templates

In this exercise we will create the templates for S.R. 185 for and Jameson Road

e Open ProjectWise Explorer
=
’
gl

e Browse to the folder containing the training data. The folder location will be provided by the

instructor for each class.

Browse to the 401-Engineering\Roadway\Basemaps) folder.

v Open the file 123456_BK001.dgn. The design file that is used does not matter since we are editing
the template library .itl file.

S.R. 185 Template

v From the Corridors tab, choose Template > Create Template. The Create Templates dialog is
opened with the template library for the WorkSet loaded
e C(reate a new template named S.R. 185 in the Project Templates folder.
e Open the Dynamic Settings dialog to ensure the Step values are defined as desired.
e C(reate the S.R. 185 template by dragging in the components listed below.

Be sure to pay attention to the Apply Affixes setting (Dynamic Settings dialog). Should this
setting be toggled on or off as each of the components listed below is dragged into the
template?

ODOT > Backbones > Undivided Roadways > Pavement and Shoulder 301-8E Uncurbed > 2-
Lane > Asphalt Concrete without Stabilization

ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-4E 3:1 Cut, Fill Table

v' After dragging in the end conditions, the next step is to remove some of the options. For this
project, slopes of 3:1 or 2:1 will be used.

There are two different Graded Shoulder components in the end condition on each side of the
template. The components R-GSH1 and L-GSH1 are used when the 6:1 slope is used. Remove these
two components by right-clicking on the component and choosing the Delete Component option.
Since these two graded shoulder solutions overlap, you are prompted to select the component you
wish to delete as shown on the following page. Remove the R-GSH1 and L-GSH1 components. The
6:1 slope component is also removed since it has been defined as a “child” component of the graded
shoulder 1 component.
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R-ACSC_T_EP
I e

R ACTC BEP— LACSC5-86_ R ACSC
RAC S RACC BSB—1 [ Resm |

R- ARIAEFROS Siep RGSH?

Component Selection

R-ACBBEP ¢ aceB s

R-ARBAREAR S8p0S

R-AGB_B_EP
R-AGR.B_SB -
R-AGB & Gi&B B Siep

t—&net-lOan g >

v Delete the 4:1 fill slope component on each side of the template. The completed template should
appear as shown below.

L e I e >
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The backbone for the template contains four Null Points that are used to seek the intersection with another
road (INT-Left and INT-Right) and points that are used to seek the intersection with a driveway (DRIVE-
Left and DRIVE-Right). These points are defined to find elements of specific symbology defining the limits
of an intersecting road or driveway. The properties for the point INT-Left are shown below.

Point Properties x
Name: INT-Left V| ﬂ I Apply |
[ Use Feature Name Ovemide: | |qT-Left Closs
Feature Definition: + zmplate Points\Misc\MD_P_NULL ;
< Previous
[ 5uperelevation Fag
Net >
Altemate Surface: v
Member of:
Conztraints
Constraint 1 Constraint 2

Type: Vertical w Harizontal ~

Parent 1: [pg|. v #| [paL v+

Value: [3.000 |[=] |00 |[=

Label | v] [INT-Let ~

Horizontal Feature Constraint |+ \iisc\MD_P_INTERSECTION_MATCHLINE

Range: -100.000

The Horizontal Feature Constraint item
defines the symbology for the element that the
point will seek.

The Range defines the horizontal limit that the
software will search for an element matching
the defined symbology.

When the template is applied to a corridor,
these points will seek for any elements
matching the assigned symbology and will
move to intersect the element. If the point
moves, a Display Rule is applied to toggle off
the display of selected components.

For example, if a driveway is found to the right,
point DRIVE-Right moves to intersect the line
that defines the limits of the drive. The display
rule turns off the display of the shoulder
components.

The behavior of the points can be tested in the template dialog. Take the following steps to test the

behavior of the DRIVE-Right point:

v Right-click the point DRIVE-Right

e Choose Test Point Controls > Test Horizontal Point Control
e Move the cursor to the left and right of the template center point. Observe the behavior of

the template components

As the point is moved to the right, the shoulder components on the right side of the
template disappear. Notice that the end condition components are not defined to observe
the display rules at this point, as shown below
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INT.
qul'ﬂ IVE-Left

T-Right
DRIVE-Right ET" 'g

XGL
ﬁﬁﬁﬁ‘-’eﬁiﬁc“t T.08

R-AGB B EP

e ACB B CL

AGHB B CL

B R-ACR. ﬂd&ﬁfﬁ&mﬁ
AGE B CL Bi
3 R-AGR.BGH. R 5w @sstep

Take the following steps to assign the display rule to the end condition components:

v" Left click on the template window to terminate the testing process.

Test Paint Controls % » Test All

Set Dynamic Origin Ctrl-D Test Horizontal Point Control

Test Vertical Point Control

The Display Rule is applied to the top shoulder component. Take the following steps to review the
display rule:

v Double-click the top component of the right shoulder,
R-ACSC-SH (shown to the right)

Component

R-ACIC_B_EP Name F‘-—\CSC 5»—1
v' Select the Edit button to the right of the Display Rule RAcIc B sa .

parameter to open the Component Display Conditional
Expression dialog. (shown below)

Component Properties x
Name: [R-ACSCSH | #] Apply
[]Use Name Ovemide: R-ACSC-SH Close
Description: | | < Previous
Feature Definition: Mesh'Asphatt\MD_P_Asphalt_Concreti ~ T

et =
Display Rules: [NOT Diive-RT J|[E...
Parent Companent: - J

[ Exclude From Top/Baottomn Mesh Closed Shape

Vertex Fillet Tangent Lengths

Select points to ly filet ta tlength to:
=ERiEY B et Fillet tangent length:

Name Tangent Length (2 | 0.000 |
R-ACSC_T_EP 0.000
R-ACSC_T _SB 0.000 |__#pply tangentlength |
R-ACSC_T_0S 0.000 v

£ >
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7 Component Display Conditional Expression ] *

Conditional Expression for R-ACSC-5H Component

NOT Intersection-BT

4 B —=

[anp | | or ||/ NoT || « || » | |Seclected Rulec |

Template Digplay Rules

MName  Type Expression Test Value  Resut
Drive-L... Horizontal DRIVE-L=ft - PGL < 000 False
Drive-R...Horizontal DRIVE-Right - PGL > 0100  False
Interse... Horizontal INT-Left - PGL < 0100 False
Interse... Horizontal INT-Right - PGL > 0100 False

v Review the display rule settings. Select the Cancel button when complete.

v" From the Component Properties dialog, select Close.
Note that the display rule is only applied to the top component of the shoulder buildup in this template.
Each of the sub-components of the shoulder are defined as “child” components with the top component as

the parent component. Display rules assigned to the parent are inherited by the children.

This parent-child relationship can be reviewed or defined using the Active

-7 Points A

Template portion of the Create Template dialog as shown at right. &85 Componeris

m L-ACSC
[+ L-ACSC_SH

The parent component is at the top of the hierarchy for each branch.
Components can be arranged in a hierarchal relationship by using drag-and-
drop operations within the Active Template portion of the dialog.

If a display rule is set to turn off the display of the parent component, the
display of each child component is also toggled off. i 'Eﬁdifrfd:in S
[-{_7 Display Rules v
£

ST T P

>

ltem Value

Mame R-ACSC-5H
Description

Feature Defintion  Mesh\Asphalt'h
Parent

Digplay Rules NOT Intersectiol
Displayed True

Included in Tan/R - Tnie N
£ >

Library || Active Template
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When an intersection or a driveway element is encountered, the display of the end conditions must also be
turned off.

Take the following steps to apply displays rule to the parent component of the left and right end conditions:

v Double-click on the component L-GSH2 to access the Component Properties dialog
o Select the Edit button to the right of the Display Rules
o Add the following display rule:
NOT (Intersection-LT or Drive-LT)
o Select OK to accept the display rule
o Select Apply on the Component Properties dialog

v Test the point control by right-clicking on points INT-Left and DRIVE-Left to test the Horizontal
Point Control.

If the display rule is applied correctly, the shoulder and end condition will not display when point
INT-Left is moved to the left, and the shoulder steps and the end condition will not display when
point DRIVE-Left is moved to the left.

Note: The Library option must be selected to test the display rule behavior. If the Active Template
option is selected, the display rules cannot be tested. Be sure to select the Library option before

testing the point and display rule behavior.

v Repeat the process to define the display rule for the right end condition by editing the R-GSH2
component.

v" When complete, choose File > Save from the Create Template dialog to save the changes to the
template library.
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Jameson Road Template
The Jameson Road template will use the same design as the S.R. 185 template.

Right-click on the name of the S.R. 185 template

Choose the Copy command

Right-click on the Project Templates folder

Choose the Paste command

Rename the copied Folder and Template as “Jameson Road”

AV NI NN

The pavement width for the proposed Jameson Road is 20’. Take the following steps to edit the template
with the pavement width values:

v Double-click on the name of Jameson Road template to edit the template
v' Edit points R-ACSC_T_EP and L-ACSC_T_EP to change the Horizontal constraint value to 10 & -10

This completes this exercise.

v From the Create Template dialog, choose File > Save. Close the Create Template dialog.
v' Exit OpenRoads designer, checking the design file back into ProjectWise
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Additional Template Exercises

Simple Components
In this exercise we will create a simple template consisting of pavement and shoulders for a two-lane road.

e Open ProjectWise Explorer

@

"
(Bapltescti

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e Browse to the 401-Engineering\Roadway\Basemaps)\ folder.

e Open the file 123456_BK001.dgn. The design file that is used does not matter since we are editing
the template library .itl file.

Take the following steps to create a new template for this exercise:

v From the Corridors tab, choose Template > Create Template. The Create Templates dialog is
opened with the template library for the WorkSet loaded

v In the Template Library list, right-click on the Project Templates folder and choose the New >
Template option. Name the new template Exercise 1.

e Select Tools > Options to open the Template Template Options X
Options dialog. Set the parameters for the Cmaming ;;:1;,;1; .

. . Qmpan ame:

dialog as shown on the right. F e —— F—

O Specify: Preferences...

Apply Affixes
Prefix Suffine

]

Step Options

X |o.500 | Y- [0.100 | Slope: [0.00%
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e Select Tools > Dynamic Settings to open the
Dynamic Settings dialog. Set the parameters as

shown at right. X [0000  Step:
Y- 0.000 Step:

e Right-Click in the template window and choose
Add New Component > Simple. A simple S
. . . Feature Definition: Linear\Modeling' Template Poi
component is floating on the cursor using the _
default settings for the Slope, Thickness, and E Apely Afixes
Width. =] |

Set Dynamic Origin

Paint Name: |ACSC_T_CL “

e Setthe parameters for the new component that
will be created as follows:

Name: ACSC

Feature: MD_P_Asphalt_Concrete_Surface_Course
Slope: -1.60%

Thickness:  1.25”

Width: 12

e Right-Click in the template window and choose the Mirror option (Ctrl-M). The simple
component is now mirrored and appears on both the left and right sides. The component is
mirrored about the Dynamic Origin location.

o Identify the template origin by issuing a data point at the (0,0) coordinate location in the
template window. The component is constrained to the nearest point in the grid by the Step
values defined in the Dynamic Settings dialog. The mirrored components are shown below.

CSC_T _CL1

=L o TOMa b >

Tip: You can use the XY= option in the Dynamic Settings dialog to enter the (0,0) coordinate.

Take note of the point names for the components. Each point is named according to the Point
Name parameter in the Dynamic Settings dialog. Points to the left and right of the origin are
prefixed according to the affixes defined in the Template Options dialog shown on the previous
page. The Point Style (feature definition) is the same for each point. It is necessary to review
and edit the points to assign the appropriate point name and style.

The Point Properties dialog is used to edit points.

v Double-click on point L-ACSC_T_CL to review and edit the properties of the point. Take the
following steps in the Point Properties dialog:
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e Change the point name to ACSC_T_EP by selecting the name from the list.

Point Properties X

M 4 oy ]

Close

MName:

[ Use Feature Name Qvenide:
Feature Definition:

- < Previous

[ Superelevation Flag

ACSC_T_SB MNesxt >

AGB_B_CL Z|

Atemate Surface:

o When the point name is selected from the list, the corresponding Feature Definition is
automatically assigned for the point. Verify that the Feature Definition is now set to
MD_P_ACSC_T_EP

o The point name still needs to have a prefix assigned. Add the prefix L- to the point name.
The point name and feature definition should be set as shown below.

Paint Properties X

Name: L-ACSC_T_EP MR D@J
[ Use Feature Name Ovemids: | -ACSC_T_EF

Close

Feature Definttion: ~ Iface Course\MD_P_ACSC_T_EP .
< Previous

Mext >

Altemate Surface:

o Select the Apply button to save the changes.

v Review the remaining points to set the appropriate point Name and Feature Definition for the top
and bottom of the pavement layer. Remember, the feature definition that is assigned to each point
will control the level symbology for the 3D line strings that are drawn in the corridor model.

v Add a simple component for the shoulder surface to the template using the Mirror option with the
following settings:

Name: ACSC-0S

Feature: MD_P_Asphalt_Concrete_Surface_Course
Slope: -4.00%

Thickness: 1.25”

Width: 4

v Edit the point names for the shoulders by double-clicking on each point to open the Point Properties
dialog. Be sure to pick the point names from the drop-down menu list so that the corresponding
feature definitions are assigned. When completed, the points should be named as shown below.
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v" When complete, save your template by choosing File > Save from the Create Template dialog pull-
down menu.

Creating and Testing End Conditions

In this exercise, you will create a simple cut end condition with a 3:1 foreslope and a 2’ ditch. The backslope
will contain two end conditions, a 3:1 slope and a 2:1 slope as shown below.

NORMAL DITCH SECTIONS
cut

) Not
4' Rounding eem)o g

over 5’

e Open ProjectWise Explorer

-
-
,é

[sgelencay

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

o Browse to the 401-Engineering\Roadway\Basemaps)\ folder.

e Open the file 123456_BK001.dgn. The design file that is used does not matter since we are editing
the template library .itl file.
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Take the following steps to create a new template for this exercise:

v From the Corridors tab, choose Template > Create Template. The Create Templates dialog is
opened with the template library for the WorkSet loaded

v" Right-click on the Project Templates folder and choose New > Template. Create a new template
named Normal Ditch.

v Open the Dynamic Settings dialog and select the Point Name to “EC_HINGE” from the list. The
Point Style is automatically set. Set the Step values as desired. Uncheck Apply Affixes.

v" Add an

v Add an

v" Add an

end condition for the graded shoulder

Right-click in the template window and choose Add New Component > End Condition.
Start the End Condition at coordinate (XY=0, 0).

Name the component “GSH1”

Use the Feature “MD_P_Graded_Shoulder” for the component

Be sure to check off Check for Interception in the Dynamic Settings dialog after placing the
first point.

Change the Point Name in the Dynamic Settings dialog to “EC_GSH1"” After placing the first
point but before placing the second point. By choosing the name from the list, the Feature
Definition is automatically assigned.

Place the second point 6’ horizontally from the first point at a slope of -8% (hs=6, -8%)
Right click and select Finish.

End Condition for the ditch foreslope.

In the Dynamic Settings dialog, select the Point Name EC_FSLP.

Right-click in the template window and choose Add New Component > End Condition.
Name the component “3:1 Foreslope”

Use the Feature “MD_P_Foreslope” for the component

Create the component with a vertical constraint of -1.5 at a 3:1 slope (vs=-1.5, -1:3) from the
point EC_GSH1. Be sure to check off Check for Interception in the Dynamic Settings dialog
after placing the first point.

Right click and select Finish.

Double click on the 3:1 Foreslope End Condition and set the Parent component to GSH1. Hit

Apply.

End Condition for the 2’ ditch bottom.

In the Dynamic Settings dialog, select the Point Name EC_DITCH.

Right-click in the template window and choose Add New Component > End Condition.
Name the component “DITCH”

Use the Feature “MD_P_Ditch” for the component

Create the component with a horizontal constraint of 2.0 and a vertical constraint of 0
(d1=2,0) from the point EC_FSLP. Be sure to check off Check for Interception in the
Dynamic Settings dialog after placing the first point.

Right click and select Finish.

Double click on the DITCH End Condition and set the Parent component to 3:1 Foreslope.
Hit Apply.

Next, define two end conditions for the backslope.
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In the Dynamic Settings dialog, select the Point Name EC_BKSLP

Right-click in the template window and choose the Add New Component > End Condition option.
Name the end condition “3:1 Backslope”

Set the Feature for the end condition to “MD_P_Backslope”

Create the component with a vertical constraint of 5" at a 3:1 slope (vs=5,1:3) from the point
EC_DITCH. Be sure to check on Check for Interception in the Dynamic Settings dialog after placing
the first point.

Right click and select Finish.

Double click on the 3:1 Backslope End Condition and set the Parent component to DITCH. Hit

Apply.

ANANANAN

AN

Add a second End Condition for the 2:1 backslope using the settings detailed below.

v In the Dynamic Settings dialog, select the Point Name EC_BKSLP

v Right-click in the template window and choose Add New Component > End Condition.

v" Name the end condition “2:1 Backslope”

v’ Set the Feature for the end condition to “MD_P_Backslope”

v’ Set the component Priority to 2

v'In the Dynamic Settings dialog, toggle on the Check for Interception and End Condition is Infinite
options (options not available until the first point of the end condition is placed).

v Create the component with a vertical constraint of 5" at a 2:1 slope (vs=5,1:2) from the point
EC_DITCH

v Right click and select Finish.

v Double click on the 2:1 Backslope End Condition and set the Parent component to DITCH. Hit

Apply.

Next, review the point names and feature styles, as well as the Override names for the points and
components.
v Double-Click on the point EC_BKSLP to make the following change:
o Toggle on the Use Feature Name Override option and enter an override name of “BKSLP”
and change the name to “EC_BKSLP3” then hit Apply.
v Double-Click on the point EC_BKSLP1 to make the following changes:
o Toggle on the Use Feature Name Override option and enter an override name of “BKSLP”
and change the name to “EC_BKSLP2” then hit Apply.

Review the component properties for the backslope components to set the override name.

v Double-click the 2:1 Backslope component. Toggle on the Use Name Override option and set the
override name to “Backslope”

v" Double-click the 3:1 Backslope component. Toggle on the Use Name Override option and set the
override name to “Backslope”

The completed template should appear as shown below.
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v Use the Test option to ensure that the backslope components behave as intended. The 3:1
backslope should solve first for backfills up to 5" high. The 2:1 solution should solve for backslopes
greater than 5’.

]
3

v" When complete, choose File > Save from the Create Template dialog to save the changes to the
template library.
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Section 504 Corridor Modeling

Corridor Creation

A corridor model is created by applying a template to the selected horizontal and vertical geometry.

Corridor models are created by choosing the New Corridor command from the Corridors tab, or by
selecting an alignment and choosing the Create Corridor command from the pop-up menu. When the
command is selected, the software will step you through a series of prompts. These prompts appear on the
cursor and can also be defined using the Tool Settings dialog.

Lecate Profile Element
~

Feature

Locate Profile-Reset For Active Profile

Feature Definition
Name CLP_S185

You are prompted to define the following parameters:

Locate Profile - Reset For Active Profile
Select the profile name from the drop-down list or issue a reset button to accept the Active Profile
that is defined for the Horizontal Alignment.

Corridor Name
Define the name for the corridor. It is recommended that you use the same name as the horizontal
alignment.

Feature Definition

The assigned Feature Definition defines a variety of parameters to control the template drop
interval as well as which elements are drawn in the 3D model. (3D line strings, 3D components,
surface meshes, etc.)

The feature definitions can be reviewed in the Civil Standards tab of the Project Explorer dialog as
shown below.
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The feature definition assigned to a corridor can be changed at any time throughout the corridor

modeling process.

Each Corridor feature definition is defined to provide more detailed modeling as you work from
conceptual design to the final design. The settings for each Corridor feature definition are defined in
the OHDOT standards and vary for each design stage.

Template Drop Interval Multiplier
When templates are applied to the horizontal and vertical geometry, the user is prompted
to enter a template drop interval. ODOT recommends an interval of 5. The Template Drop
Interval Multiplier parameter is used to specify a multiplier, which is applied to the initial
template drop interval, to determine the actual interval of each template drop location
according to the selected design stage. This is useful to speed up processing for early design
stages where less detailed information is required. The ODOT design stages have been

defined with the multiplier values shown in the table below.

Design Stage Template Drop
Interval Multiplier

Conceptual 5

Design 2

Final 1

Final w/Contours 1

Final w/Meshes 1
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After defining the Profile, Corridor Name, and Feature Definition, you are prompted to define the
Template Drop information as shown below.

& The parameters can be defined in the Crete Template Drop
Lock To Start 0 window, as shown at left, or by dialogs floating on the cursor
7 st that will step you through the parameters.
Lock To End (]
[ End Each parameter is defined below:
Dirop Interval
Minimum Transition Before Drop
Minimum Transition &fter Drop
Template

Lock to Start
Toggle this option on to lock the start of the corridor to the start of the horizontal alignment.

Start
Define the Start station for the corridor.

Lock to End
Toggle this option on to lock the end of the corridor to the end of the horizontal alignment.

End
Define the end station for the Corridor.

Drop Interval
This parameter is used to define the interval that the template will be applied to the corridor. We
recommend a Drop Interval of 5 for ODOT projects.

Minimum Transition Before Drop / Minimum Transition After Drop

If they are non-zero, then a transition drop is created at the beginning/end of the template drop
with a length greater than or equal to the value entered. The actual length is determined by how far
it is between the new drop and the drop before/after the new drop. If there isn't enough space to
meet the minimum, then the previous/next drop is shortened to accommodate the transition. If
there is no previous/next drop, then no transition drop is created.

Template

Define the template from the library to be applied to the alignment and profile. The ... button to the
right of the template name is used to browse the template library to choose the desired template.
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After defining the Create Template Drop parameters, the template is applied to the selected horizontal and
vertical alignments to create the corridor.

e A 3-Dimensional model named Design-3D is automatically created in the active design file and
referenced to the active model.

Note: The referenced graphics are not always desirable and can be turned off using the
MicroStation Reference Attachment tools.

The 3d model of the corridor can be displayed by holding down the right-mouse button in the
MicroStation view until the pop-up menu appears, and then choosing View Control > 2 Views
Plan/3D.

In addition to the 3d graphics, 2d graphics are drawn in the active model as described below:

e 2-Dimensional graphics are drawn in the active model as defined by the features assigned to the
individual points in the template. The ODOT feature definitions that are assigned to points on the
surface of the template, such as the edge of pavement, shoulder, or ditches, are the only template
features that draw these 2D plan graphics.

e Graphics representing the length of the corridor model and the template drop range are created in

the active model. This graphic includes several “handles” at intervals along the length of the
corridor that can be easily selected to identify the corridor model as shown below.
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Template Range

e The corridor is added to the OpenRoads Model, which can be reviewed in the Project Explorer

dialog.
- OpenRoads Model -~
Q |. L=
[ Search Ll

Fy

4 123456_KMOO1.dgn (Design)
A Al ignments
% Terrain Models
4 H Corridars
4 < Conceptual
4 fficip_siss
b i Templates
> A Com panents
b 2 Features
H Point Controls
o Key Stations
H~ Secondary Alignments
[** End Condition Exceptions
4 Curve Widening
Lz,l Parametric Constraints
® Target Aliases
€\ Linear Template

A& Surface Tem plates
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Corridor Editing Tools

Select one of the corridor handles, as shown below, to access a menu of common corridor commands.

Bl EeR] X
------ "™ | .:‘ A

ey 70" CMP oy

3'?

The commands in the menu are grouped as follows:

Properties

Corridor Views

Reports

Corridor References
Corridor Creation Tools
Lock - Deactivate Rule
Zoom To

Delete

Commonly used commands are detailed in this training guide. For additional information, see the online
help.

Corridor Properties
Select Properties from the corridor pop-up menu to access the dialog shown below.

Feature Mame CLP_5185
Feature Defimtion Conceptual

Name CLP_S185 I}
Horizontal Name CLP_5185

Use Active Profile True

Profile Name PGL_CLP_5185

The corridor parameters shown above can also be edited in the Properties dialog when a corridor is
selected.
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Corridor Views
The Corridor Views icon has one command, Open Cross Section Model. This command is used to create a
dynamic cross section view to review the model by scrolling through cross sections.

When selected, you are prompted to Open or Select View for the cross-section display. In the
example below, View 2 was selected to display the dynamic cross sections.

B View 3, Cross Section - Corridor; CLP_S185 Plan: CLP_S185 Profile: PGL_CLP_S185 =N ECR(E>== ‘
ViewProperties [+] |4 < | zsee2s00 ||| > >l

1010+ 1010

1005 : 1005

1000+ 1000

995 995

999';@ ¥ 7 & F & P & 7 I F I T F 7 F

This dynamic view is a temporary display of the cross sections. The sections are not written to the design
file using this command.

Lz D= N e« Sl The View Properties contains parameters for adjusting the cross-
® section display, as shown at left.

() Center Backbone

() Center on Current Offsets

Backbone Screen Width:

Vertical Exaggeration: View Control g
[] Display Mull Points =7 Copy
[] Display Cut and Fill Graphics -7 Move
[] Display Cut and Fill Values =7 Scale
0" Rotate
b Mirror
K2 Select Links »

Hold down the right mouse button in the cross-section view to

Place Horizental Temporary Dimension

access the pop-up menu shown at right. Five additional commands Place Vertical Temporary Dimension Ly
relevant to cross sections are available. See the online help for Remove All Temporary Dimensions
additional information. Edit Station

Locate Station Via Datapoint

Madel Properties
@‘ Clip Velume

1% Select All

Select Mone

Select Previous

}(; Cut to Clipboard
Copy to Clipboard
[ Paste from Clipboard

Turn Level Off by Element
Delete Element
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Reports

The Reports icon provides access to the following four reports:

Corridor Component Quantities
Design Input Report

Results Report

Milling Report

The Corridor Component Quantities report is used to generate a quick cost estimate for the selected
corridor by assigning a unit cost for each component in the corridor templates.

&1 Component Quantities — X
Material Surface Area Volume Linits Unit Cost  Total Cost/Material "~
w 0.0000 17929.8568 CuY 1.00 17929.36
Fill Volume 0.0000 5572.0555 CuY 1.00 5572.06
Mesh“Aggregate \MD_P_Aggregate_Base | 0.0000 2557 2232 Cu¥Y 1.00 2597 22
Mesh“Asphalt'\MD_P_Asphalt_Concrete... | 0.0000 252083313 Cuy 1.00 2520.83
Mesh'Asphalt'\MD_P_Asphalt_Concrete... | 0.0000 7125630 Cu 1.00 71256
Mesh“Asphalt\MD_P_Asphalt_Concrete... | 0.0000 509.2593 Cu¥Y 1.00 509.26 v
Report Total Estimated Cost: [234246.11 |

“Clipping is not considered in quantities =

Corridor Name: [CLP_S185 |

The remaining reports are offered within the software’s online help documentation.

Corridor References
The following four Corridor References commands are available:

e+

&

&

Add Corridor Reference

This tool is used to add graphical elements to the corridor processing. This must be done when a
Feature is targeted in the template definition. This enables the software to process only the
identified elements, which speeds up processing. For example, if the template targets a right-of-way
line, the right-of-way lines must be included as a Corridor Reference for the template to find the
lines.

Remove Corridor Reference
This tool is used to remove graphical elements from the corridor processing.

Add Clipping Reference

This command is used to remove areas of overlap when working with multiple corridors. For
example, in a corridor intersected by a crossing roadway, clipping is used to remove overlapping
features within the intersection.

Remove Clipping Reference
This tool is used to remove any clipping references defied for a corridor.
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Corridor Creation Tools
The Corridor Creation Tools menu contains commonly used corridor commands. The tools are listed
below. These tools are detailed on the following pages.

Corridor Objects

Create Template Drop

Create Transition

Create Secondary Alignment
Define Target Aliasing

Create Parametric Constraint
Create End Condition Exception

Create Point Control

Create Curve Widening
Key Station

Assign Superelevation to Corridor

. Corridor Objects
This option is a one-stop shop to view, create, and edit corridor objects. Most of the options
contained in the Corridor Creation Tools can be accessed from this dialog as shown below.

£ Corridor Objects - CLP_STPETER - m| ®
—— X R 4 Template Drop ~
| | Template Mams Interval Description Start Station End Station Interval ‘5 000" |
oy 5t Template Name [Project Templates\St. Peter Rd\SL fl--]|
ion
Herizontzal Name
Parametric Constraint
aral < nstral DES(:I'\DﬁﬂrI ‘ |
Paint Control
Station Range -~
Curve Widening
Start Station [15+00.00 |
End Cendition Exception End Stetion ‘19001] 0 |
External Reference
Clipping Reference
Row [4 4 |1 of1 | b M|
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* Create Template Drop
This tool is used to create a new template drop location on the corridor.

1) Create Transition
HH A transition is created between templates of different names, as templates generally don't
instantaneously change from one template to another. This tool creates the transition by selecting the
two template drops which are adjacent to it. Once the transition location is created, it is up to the user to
define how the transition is applied.

See the online help for more information.

Create Secondary Alignment

H"‘ Secondary alignments are used to modify the direction of cross section processing. By default, at any
given station, the cross section is created orthogonal to the main alignment. If a secondary alignment
exists, then that portion of the cross section which lies outside the secondary alignment will be
orthogonal to the secondary alignment instead of the main alignment.

See the online help for more information.

= Define Target Aliasing
xEl Target aliasing allows you to target other corridor surfaces or features or to set up a prioritized target
list for end condition solutions on surfaces, features, and alignments.

See the online help for more information.
| E~| Create Parametric Constraint

Parametric constraints can be used to change one or more labeled constraint values of a template
while the template is being processed in the corridor modeler.

In the example at left, the Constraint Label “ACSC Thickness” is
assigned in the template for the Vertical constraint of the Asphalt
Concrete Surface Course point. The Parametric Constraint can be
used to define a new value for a specified station range.

¢ CreatePar.. — *

Parameters ~
Lock ToStart [

Start
Lock To End O

Stop 19+00.00

Constraint Label |ACB Thickness |+
Start Value
Stop Value
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Create End Condition Exception

I\_} End Condition Exceptions are used to modify the behavior of an end condition solution without
requiring the use of additional template drops. When an end condition exception is added, it must
be edited to change its behavior. End condition exceptions come in two classes:

e Overrides allow you to replace or override the template drop end conditions on the left or right
of the backbone. When you choose this option, you must edit the override to set up the new end
condition. When the override exception is edited, the Create Template dialog is displayed
allowing you to edit the end-condition.

e End condition Transitions are used where the end condition may change suddenly due to
changes in the existing surface or other reasons, and you want the transition to be smooth over
a specified station range rather than a sudden change over a short length.

ﬁ Create End ... - X
Parameters -~
MName [RightSlope |
Apply ECE To [Right Overide v]

Start [15+00.00 |

Stop [20400.00 |

Create Point Control
| # Point controls are used to override the normal locations of one or more points and or components in a
cross section. Examples of this include lane widening, staying within the right-of-way, or maintaining a

slope for a ditch.

JE Create Paint Contral - *
Parameters ~
Lock To Start |
Lock To End O

Siop
Control Description
Mode
Control Type
Plan Element
Use as Secondary Alignment [ ]

Priority
Horizontal Offsets -~
10.000
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.\\ Create Curve Widening

"\ Curve widening is used to automatically create and apply horizontal controls to widen lanes and/or
edge of pavement lines around curves, moving them further away from the centerline at each curve
of the controlling alignment. The tool is used in conjunction with an ASCII file (*.wid) which
contains parameters to define the widening.

Curve widening is defined in the Location and Design Manual, Volume 1 Roadway Design,
Section 301.1.3 Travelled Way Widening on Highway Curves.

ODOT does not provide curve widening tables currently. Use point controls to manually assign the
station ranges and offsets for curve widening.

Key Station

This command is used to add stations that are not coincident to the template interval to the corridor
processing. For example, a key station can be added at a drive or culvert location to ensure the template
is processed at that station.

L. — X

Parameters ~

Assign Superelevation to Corridor
Superelevation is covered in another section of this training.

Processing Order for Point Overrides

As you can see, there are several ways in the corridor processing to override the template definition
for various constraints using Parametric Constraints, Point Controls, and Horizontal Feature
Constraints.

This is generally the order in which OpenRoads solves the location of points and components at
each template drop:

1. Template is dropped, and points are placed according to the point constraints stored in the
template.

2. Parametric constraints are applied as defined in the template, and in the corridor.

3. Horizontal Feature constraints are applied to move points if the feature is found in the specified
range.

4. Point controls are applied to the assigned points, overriding the corresponding constraint, and

all points that are constrained back to the point-controlled point will be recalculated.

Component display rules are solved based on the current position of all points.

6. End conditions are solved by extending designated segments along the specified slope to seek
their targets.
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Process Corridor
Select the corridor line to highlight corridor then pop out menu with appear. Then click the icon to
reprocess the corridor.

IF‘.{
Eﬂh

Process Cornidar

Lock - Deactivate Rule
This command can be used to temporarily deactivate processing rules on the corridor. This is useful
/ when making edits so that the corridor does not automatically update as the edits are made. Once
the edits have been completed, the rules can be turned back on, and the corridor reprocessed.

Zoom To
Q Select the command to zoom to the full extents of the corridor.

Delete
x Select this command to delete the corridor.
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Template Drop Tools

Edit the Template Range
When the template range graphic is selected, the range can be edited by accessing rule that defines the
template drop location.

The template range can be edited by
selecting the station and editing the value
of by selecting the arrow icon to
dynamically mode the start (or end) of the
template range.

Template Pop-Up Menu
Select the template range graphic and let the cursor rest on the element to access the pop-up menu shown
below.

The following commands are available:

Properties

Edit Template Drop

Copy Template Drop
Synchronize with Library
Delete
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Properties
Choosing Properties from the pop-up menu allows editing the parameters shown at left.

5.000"

Template Name Project Templates\S_R. 1§
Harizontal Name

Description I}

Start Station 385+00.00

End Station 438+84 37

Edit Template Drop

When a template is applied to generate the corridor, the template definition is copied into the design file.
The template definition can be edited in the design file, independent of the definition that is stored in the
template library .itl file. Use this command to edit the template definition as applied to the corridor, not the
template as defined in the library.

When the command is selected, the Editing Roadway Designer Template Drop dialog is opened. This tool
is useful when you wish to make local changes to the corridor without editing the template library
definition.

ODOT recommends making all changes to the template library and then using the Synchronize with
Library command to apply the changes made in the library to the corridor model.

Copy Template Drop
This tool is used to copy a template drop to a new station range along the alignment by defining the
beginning and ending station for the new template drop range.

Synchronize with Library
Select this tool to synchronize the local copy of the template that has been applied to the corridor with any
changes that have been made to the template in the library .itl file.

Note: Synchronizing the template with the library will override and changes that may have been made to
the corridor’s template definition by using the Edit Template Drop command.

For consistency, ODOT recommends making changes to the template library and using the Synchronize
with Library command to apply template changes to the corridor.
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Section 505 Corridor Modeling
Exercises

Exercise 1: S.R. 185 Corridor

This exercise illustrates the process of creating the initial corridor model. Additional exercises will be
added in the future to illustrate different corridor editing tools.

The purpose of this exercise is to demonstrate various modeling tools, not to generate a model that
accurately represents the best design of this type of project.

In this exercise we will create a corridor for State Route 185.

e Open ProjectWise Explorer

E

;
B letasy

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

Browse to the 401-Engineering\Roadway\Basemaps\ folder.

v Open the file 123456_KM001.dgn.

v" Attach the following design files as references (Home > Attach Tools > References):

Geometry Basemap for S.R. 185
401-Engineering\Roadway\Basemaps\123456_BK001.dgn
o Setthe Nest Depth parameter to a value of 0 when attaching the geometry basemap.

Survey Basemap
300-Survey\Basemaps\123456_FB001.dgn

e Setthe Nest Depth parameter to a value of 0 when attaching the survey basemap.

v Select the terrain model boundary and choose the Set As Active Terrain Model option

| Set As Active Terrain Model
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Take the following steps to create the corridor for S.R. 185:

v Select the State Route 185 alignment and choose the Create Corridor command from the pop-up
menu.

1

i 1
offl% - )
! | '
E
1
i

Create a corridor named CLP_S185 using the Active Profile, and the Conceptual Feature
Definition.

4% Create Corridor — >

Locate Profile Element |Active Profie: PGL_CLP_S185 v |

Feature ~
Feature Definition Conceptual
Name CLP_518%

e Use the parameters below and the S.R. 185 template created in the previous exercise.

&5 Create Template ... — >

Parameters ~
Lock To Start [+]
| Start 385+00.00
Lock ToEnd  []
~| End 438+84 37
[] Drop Interval |5.0[H] |
|Project Templates\S R. 185 ||

Template
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A portion of the corridor model is shown on the
right.

ELELLL T =

The Design-3D model is attached as a reference.
Most users elect to turn off the display of the
referenced corridor graphics. Take the
following steps to turn off the reference to
display only the 2D information.

v From the Home tab, select Attach —
Tools > References

LD DL LI TEETTY

v Turn off the display of the Design-3D
model.

The 3D model can be displayed in a separate
view window. Take the following steps to open ey
a new view to display the 3D model: S

&

v Hold down the right mouse button in
the empty space in the view window.
Choose View Control > 2 Views
Plan/3D from the pop-up menu.

i
e A

=

This concludes this exercise.

v" Close OpenRoads Designer and check
the file back into ProjectWise

13
E]

&3

=
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This exercise demonstrates the use of a Parametric Constraint to override the pavement slope defined in
the template to tie into the existing pavement at the beginning of the project

e Open ProjectWise Explorer

[gslbencay

e Browse to the folder containing the training data. The folder location will be provided by the

instructor for each class.

e Browse to the 401-Engineering\Roadway\Basemaps)\ folder.

e Open the file 123456_KMO001.dgn.

To override the pavement slope using a Parametric Constraint, it is first necessary to define a Label for
the point constraint that we wish to manipulate in the template definition. The label is defined in the point

properties in the template.

Many parametric labels are already defined in the
ODOT template library. Take the following steps to
review the labels assigned to the edge of pavement
point in the S.R. 185 template:

v Open the Create Template dialog

v Double-click the S.R. 185 template to make
it active

v" Double-click the point R-ACSC_T_EP in the
template dialog

v Review the point properties. The edge of
pavement point has two constraints
assigned as shown below. Each constraint
has a Label defined. These labels can be
overridden in the corridor definition by
assigning a parametric constraint.

v" Close the template library after reviewing
the point properties

Point Properties X
Name: V] A [Creoy ]
[[] Use Feature Name Overide: R-ACSC_T_EP T
Feature Definition: Linear'\Madeling' Template Pairts\. -
< Previous
Superelevation Flag
Next >
Altemate Surface: -
Member of:
R-ACSC
R-ACSC-5H
Constraints
Constraint 1 Constraint 2
Type: Slope ~ Horizontal a e
Parert 1: PGL w ﬂ PGL bl ﬂ
Parent 2: | Rollover Values...
Value: [ 60% [[=]  [12000 |[=
Label: [RrLane Siope v] |R-Lane Width v

The next step is to analyze the existing pavement to get the existing elevation at the beginning of the
project to compute the existing pavement cross slopes at station 386+25. To do this, we will use the

Analyze Point command.
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v" From the Home tab, select Civil Analysis > Analyze Point.

=] OpenRoadsModeling +~ SO HE o &« - + F &2 X = C:\Bentley\ CONNECT\WorkSpaces\OHDOT\WorkSets\123456_Design\400-Eng

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
'? ] = - oy 2
& MNone ™ || Default - Q @ B-= * o % " 8
Expl Attach @ - e El b Report Civil C:r.-:iu;or A
|| = - || = - - - orer ement ... . L sset
(g0 =0 =0 Qo 490 P Tools~ @ G v | selection L - Analysis = § Reports = Manager
Attributes

Primary Selection Model Analysis and Reporting

This command can be used to analyze the terrain model as well as 3D linear features. When
prompted to Select Element to Analyze Point, choose the existing edge of pavement line on the

west (right) side of the alignment. As you drag the cursor along the selected element, the Elevation,
Slope, and Direction are reported as shown below.

AV
g

Elevation=1003.04
sl 76

lope=1.76%
Direction=263"6'42.2"

Civil Accudraw can be used to key in the station on the proposed centerline that you wish to
analyze the selected feature.

e With Civil Accudraw toggled on select the Station-Offset ordinate.

Civil AccuDraw

B ©Oo®

IR

¥

In the Civil Accudraw settings floating on the cursor, select the Tab key to highlight the
Offset field as shown below

_|_ With the keyboard focus set to the Offset field, key in the
Station 1 0:00.00 letter “0” to define the element that you wish to use for the
Offeet station and offset ordinate. Select the centerline of
Py proposed S.R. 185.
Slope=1.36%
Direction=269°06'48.7"

Once defined, you can now key in a Station value to get the elevation on the selected linear
feature at the station location. The results are shown below.
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386 5 Note: The Offset value is
: irrelevant as the command will
project a perpendicular from the

. & alignment to the selected linear
NS feature to report the elevation
N Elevation=1002.290 on the linear feature.

Slope=1.64%
Dlrecﬂor 26570817

& Station | EEESEIN]

&|Offset [12.000

Using the Analyze Point command, get the elevations for the left and right edge of pavement and
the center of the existing pavement at station 386+25. Note, the surveyed line for the center of
pavement is on the level SV_X_COP. Enter the elevation values in the table below.

Selected Linear Feature Elevation
Existing Left Edge of Pavement
Proposed Center of Pavement
Existing Right Edge of Pavement

Compute the existing pavement cross slope and enter the value in the table below.

Side Width Cross Slope %
Left 12.0
Right 12.0

Take the following steps to define the Parametric Constraints to override the pavement slope at the
beginning of the project.

v Select the Create Parametric Constraint command from the ribbon or from the pop-up menu
that is accessed by selecting one of the corridor handles.

v" Create parametric constraints for the L-Lane Slope and R-Lane Slope labels from station
386+25 using the slopes computed above, to end at 1.60% at station 387+00.

Lock To Start O

Start 186+25.00

Lock To End |

Stop 387+00.00
Caonstraint Label |L-Lane Slope

Start Walue 0.62%

Lock To Start O

Start 186+25.00

Lock To End O

Stop 387+00.00
Caonstraint Label |R-Lane Slope

Start Walue -2.83%

Stop Value 1

7
o
=]
]
P

Stop Value 1.60%
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After the parametric constraints have been defined to set the value for the labels, the proposed pavement
slope should meet the existing pavement in the 3D model, within an acceptable tolerance.

Whether it is necessary to adjust the model to this level of detail is debatable as the construction contractor
will ensure that the proposed pavement ties into the existing pavement. However, this exercise illustrates
the power of point controls and parametric constraints to override the initial template definition.

The 3D model for the right edge of pavement, after the parametric constraint for the proposed pavement
slope was added, is shown below.
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Exercise 3 (Optional): Ditch Profiles

The template definition for S.R. 185 contains end condition definitions for both cut and fill conditions.
When the template is applied, the priority of each end condition is used to determine the order in which the
end conditions are processed. As each option is evaluated, the first option that is successful will be used for
the template drop location.

In many cases, it will be necessary to define a new profile for a ditch or even override the template solution
to force a ditch in areas where the solution that was used for a range of template drop locations did not
include a ditch. This exercise will look at two different ditch modification scenarios.

The length of the example project contains too many ditches for us to define all of them in this training

course. We will look at two specific areas to introduce users to the available tools to define ditch profiles.

Part 1: Redefining a Ditch Profile with an Elevation and Grade Point Control
Point controls can be used to defile a ditch profile by a starting elevation and a grade for a range of stations.

The template used for S.R. 185 will draw a ditch in cut conditions. This ditch point R-EC_DITCH is set with
a Vertical constraint value of -1.5’ from point R-EC_GSH2 as shown below.

Point Properties X

Name [EEc oircH V] [ ey

[ Use Feature Name Override:  [R-DITCH |

Close

Feature Definition Linear\Modeling\Template Points\Enc ~
< Previous

[]Superelevation Flag
Next >

Alternate Surface: “
End Condition Properties
[Jcheck for Interceptian Member of

Place Point at Interception RCUTSDITCH

R-CUT3-FSLP

[1End Condition is Infinite

[[] Do Net Censtruct

Constraints

Constraint 1 Constraint 2
Type: Slope v Vertical ~
Parentl:  |REC GSH2 v 4| [rEc st ME:
Parent2: O Rollover Values.

Value ‘733_33"/, ‘ = ‘VT.BDD ‘ =
Label ‘ - ‘ ‘ — ‘

[JHorizontal Feature Gonstraint

Defining a point control for point R-EC_Ditch will also adjust the elevation for point R-EC_Ditch1 since it is
constrained vertically to point R-EC_Ditch.
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In this example we will define a new profile for the ditch on the right side of the corridor from stations
390+75 to 394+00.

e Open ProjectWise Explorer

Fad

.
[T
e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.
e Browse to the 401-Engineering\Roadway\Basemaps)\ folder.
v Open the file containing the S.R. 185 corridor, 123456_KMO001.dgn.

Before defining the point control, it is necessary to evaluate the elevation of the current ditch that was
drawn as part of the corridor modeling process. The Analyze Point command is used to analyze selected
civil elements.

v" From the Home tab, select the Analyze Point command.

Eﬁ OpenRoads Modeling Al =] H % r_'é - v 4 , Lg X = C\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\123456\400-Engineering\Road\
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production

= 5] - = - o
2. None ~ | Default A N m o k = %
Q (s ~ &= o

2o ~lzo0 ~|=0 v @o ~|iy0 | Explorer Attach 2 - | [Hement . Report

Asset
Tools Selection -4

Manager

Attributes Primary Selection

odel Analysis and Reporting

v Select the R-Ditch line when prompted to Select Element to Analyze Point. Values along the
selected element is reported relative to the cursor location as shown below.

391
|

Station=0+10.63
Offset=-13.069
Elevation=1007.630
Slope=0.38%
Direction=269715'32"
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Note: The Station value reported in the dialog is computed relative to the selected element, not the
centerline. Civil Accudraw can be used to specify a specific station location along the centerline
element.

For this example, use the elevation at the beginning to the R-Ditch element by snapping the to ditch
line graphic

v" From the Corridors tab, select Edits > Create Point Control. When prompted to Locate Corridor,
select one of the handles for the S.R. 185 corridor model.
v" Create the vertical point control using the settings shown

at I‘lght below. /% Create Point Contral ~~ — x
Lock To Start O
v" When the point control is applied, the 3:1 slope from the Start [390-70.00 |
graded shoulder to the ditch elevation is maintained. The Lock To End O
Stop [396-50.00

ditch line moves out appropriately.

Control Description |R—Ditch_39'0+70

<~ ¥ The results can be reviewed by opening a cross-section :;:; Ivma‘ =
view. From the Tasks menu, select Tasks > Civil Tools > Contral Type |Etevation and Grade v
Corridor Modeling > Open Cross Section View. When Elevation 0000

prompted, select the S.R. 185 corridor and then data Grads 200%

point inside view 2. The cross section for Station 391+50
is shown below. The point control is indicated by the
purple box drawn around point R-EC_Ditch.

Pricrity

B View2, Cross Section - Corridor: CLPS185 Plan: CLPS185 Profile: XGL_CLPSR185 = ===
[[View Properies [=]| 1« = || 391+50.00 R1 HHE >
1018+ 1018
1017+ 1017
1016+ - 1016
1015+ 1015
1014+ 1014
1013 1013
10124 o F1012
101H F1011
1010 1010
1009 1009
1008 1008
1007 1007
1006+ 1006
1005+ 1005
\éy 'SOQI \bs)l \(§3\ {I?I \'\Qj .\(PI QQI S:QJ :\QI FDQ\ bQJ }QI ?JQ\ :LQJ :\QI Qf r\QJ 'LQI o9l thJ @I @I J\QJ Q’QI &I '\QQI \\@ {lrQI \erI .\DQI \‘gl \@QI

v Review the 3D model to inspect the changes. This is not a legitimate design solution as the ditch
does not have an outlet, but the example illustrates one way to manipulate a ditch profile.
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Part 2: Defining a Special Ditch Profile

When a corridor model is created, some of the Feature Definitions that have been assigned to the points in
the template are configured to draw 2D plan view graphics into the corridor design file. These plan view
graphics have a profile defined that can be reviewed in a profile window.

The Feature Definition MD_P_EC_DITCH is configured to draw 2D plan graphics in the corridor design file.
The ditch profiles can be displayed relative to the centerline stationing in the profile window. All profiles
must be defined in the same design file that contains the centerline geometry, the geometry basemap “BK”
design file.

e Open ProjectWise Explorer

%
)
[galbencay

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e Browse to the 401-Engineering\Roadway\Basemaps) folder.

v To define a new profile for the ditch, open the file that contains the S.R. 185 alignment,
123456_BK001.dgn.

v" Attach a refence for the corridor model design file, 123456_KM001.dgn

v"In the plan view window, hold down the right-mouse button until the pop-up menu appears. Select
the View Control > 2 Views Plan/Profile option. Follow the prompts to open a profile view for the
S.R. 185 alignment.

EE Open Profile Model [~ Lines =

=, Set Active Profile I= Curves =

|-~ Profile Creation ¥ L Element Pr
IQ Profile From Surface
\# Quick Profile From Surface
= ¥ Project Profile To Element
[} Project Profile Range To Elemgﬂ
i {~ Project Extended Profile

Profile Intersection Point

Select Element to Project, select the inside ditch line (R-Ditch) on the right side of S.R. 185.
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406 w07 = 408
— I L 1 1 |
I.’J,S__
—¥ —:—X — X —‘é = :X —— —:X:—: —:‘:TX _—_)_ p— VY

| |Select Element To Project |

Complex Element: R-DITCH
Belongs To: CLP_S185
Feature: LineariModeling Template Points\End Conditions\MD_P_EC_DITCH
Active Profile: ProfileByTemplate
........ e e e LEVEL DR_P_Ditch
Ref: 5 .R. 185 Corridor Model (123456_KMO001.dgn)

Select Plan Element to Project Onto, select the plan view S.R. 185 alignment element

406 407
! 1

Select Plan Element To Project
Onta

Complex Element: CLP_S185 e
Feature: Alignment\GE_P_Alignment 0o
. Active Profile: PGL_CLP_5185 )
= Level: GE_P_Alignment —

Start Station:

End Station:
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v Open the design file for the S.R. 185 geometry:

..\Design\Geopak\Basemaps\12345_BK001.dgn

v' Attach the Design model for the S.R. 185 corridor design file with a Nest Depth value of 0.

..\Design\ Geopak\Basemaps\12345_KM001.dgn

It is not necessary to attach the corridor model to design a new ditch profile. This is only necessary

if you wish to display the ditch profile that was generated by the corridor model onto the S.R. 185
profile.

We will define a new ditch profile for the right side of the corridor from stations 405+00 to 412+00.
Notice that the template did not place a ditch for the full station range.

r §
S T
T | e
bl il e St o il It 2t Aol it e -2l Al b ol | A 2 o == —H
[ARRRARARARRY | 1!
= ey =]
g = e [ o s P

Complex Element: R-DITCH I | S I B s
Belongs To: CLPS185 -—“\ LV s
Feature; MD_P_EC_DITCH Ll i

Active Profile: ProfileBy Template
Level: MD_P_DITCH

The profile of the ditch line as defined by the
initial corridor model processing can be HH vertical Geometry H S

projected to the S.R. 185 profile by use of the QI@ 185 b L @D b |2

Project Profile to Element command, or the a T
Project Profile Range to Element command, el Y AN [ Project Profile To Element |
contained in the Tasks > Civil Tools > |— & £y

Vertical Geometry group. Ay E Mo i [
LS [ [ R

m

=

—

To define the new ditch profile, select the
centerline of S.R. 185 and choose the Open
Profile Model command from the pop-up
menu. Open view 2 to display the profile.

To display the current ditch profile as defined in the corridor model, select the Project Profile to
Element command.

e When prompted to Select Element to Project, choose the inside ditch line on the right side
of the corridor
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————X———X———X > X——

Complex Element: R-DITCH

Belongs To: CLP_S185

Feature: MD_P_EC_DITCH

Active Prefile: ProfileByTemplate

Level: DR_P_Ditch

Ref: SR 185 CORRIDOR (12345_KMO002.dgn)

e  When prompted to Select Element to Project Onto, choose the horizontal alignment for SR
185. The ditch profile is displayed in the profile view as shown below.

G- |AQ S R EE O S|
990+

988+

986 e
984 el

Profile: el

Type: Projected Profile - ProfileByTemplate St

Levek: Default Teeell

982+

xxxxxxxxxxxx

|&i{| v In the Profile view window, choose the Profile Complex by VPI command.

v Toggle on Civil Accudraw and select the Z ordinate option.

Civil AccuDraw @

B B~ -
|

v" Place a profile without any vertical curves (Curve Length = 0) using the following station and

elevation values.
405+00 987.94
409+00 979.00
410400 965.25
410+15 965.25
411+00 972.25
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412+00 977.00

v' After placing the profile, select the profile and choose the Properties icon from the pop-up menu.
Define the Feature Name of the profile as R-Ditch. The ditch profile should appear like the
example below.

v" Open the design file for the S.R. 185 corridor model:
..\Design\ Geopak\Basemaps\12345_KM001.dgn

First we will define an End Condition Override to define a ditch for the full station range from
405+00 to 412+00.

|I\E | v From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create End Condition
— Exception. When promoted, select the S.R. 185 corridor.

T corridor Modeling = A
e | 4 S
W[4 o H- 8N\ [N @

@' @. %.% -'E % %V\Ereate End Condition Exception l

m

v Define the end condition exception with the values shown below.
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% Create End Condition Ex...l. = P |
Name R-DitchProfile
Apply ECETo  Right Overide [~]
Start 405+00.00 R1
Stop 412+00.00 R1

v The Right Override dialog is opened to display the right side template drop at station 405+00. Right-
click in the template window and choose the Delete Components option to delete the graded
shoulder and side slope lines. The deleted lines are still displayed as shown below.

v Open the Dynamic Settings dialog (Tools > Dynamic Settings) and toggle on the Apply Affixes
option
v Select the following end condition and drag it onto the edge of shoulder point:
ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-4E Cut 3:1

v" Delete the 3:1 backslope component. The end condition override should appear as shown below.

NR-EC GffEG DITCH1 : :

Section 505 - Corridor Modeling Exercises




Ohio Department of Transportation
O Office of CADD and Mapping Services August, 2022

When the dialog is closed, the corridor is reprocessed and the ditch is drawn for template drop
locations where the template conditions are met.

For this example, there will be stations where the end condition does not solve as shown below. We
will remedy this by assigning the new ditch profile to the corridor.

— .

-------------------------- L Y DL -

| |? | v From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Point Control.
-_— Select the S.R. 185 corridor when prompted.

v Create the point control using the settings shown below.
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( ) Create Point Control ¢|

Lock To Start

Start 405+00.00 R1
Lock To End

Stop 412+00.00 R1
Cantrol Description R-Ditch2
Mode Vertical [=]
Contral Type Linear Geometry El
Point R-EC_DITCH [=]
Plan Element CLPS185 [=]
Profile Element  Profile: R-Ditch [=]
Priority 1
Vertical Offsets -~

Start 0.0000

When the ditch profile is applied, some of the template drops will display the new ditch line as shown in the
example below

3 E
& E
g piam i
aciuiink g
E - 'B!
=
***** 409 ————*”*****————45“———‘———————‘**1#****** e ———
______________________________________ = =T
Oy '/_
______ i | i o . .
R — S .
e L — '3 B e S -"_’}{_'7 /j;
‘_\‘_ '/

Normally a culvert would be designed for this location. Culvert design and grading around the culvert are
beyond the scope of this training course. The purpose of this exercise is to illustrate the process to define
and apply a special ditch profile in the corridor model.
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Exercise 4 (Optional): End Condition Overrides

This exercise will demonstrate how to apply an end condition override to the side slopes for a specified
station range.

e Open ProjectWise Explorer

Fad

"
gyl

e Open the Ohio DOT Training/Testing data source

e Under Active Projects, browse to your home District. Central Office employees use District 06

e Open the _D## folder. You should see your username in the folder. Open your username. Browse to
the Design_Training folder.

e Open the project with PID number 123456.

e Browse to the 401-Engineering\Roadway\Basemaps) folder.

v Open the file 123456_KM001.dgn.
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Section 506 Superelevation

Superelevation Overview

Superelevation commands calculate how much banking to apply to curves in the horizontal alignment to
help offset centrifugal force. These commands also compute how the road will make the transition from
normal crown to a fully banked curve and back again.

Pavement slopes are initially defined in the template. Superelevation is created and applied after the
corridor is defined and the template drops have been assigned. This chapter will detail how superelevation
is computed with OpenRoads as well as how to accurately model the shoulder break for the high side of
Superelevation as defined in the Location & Design Manual, Volume 1 - Roadway Design, Figures 301-
8E, 301-9E, and 301-10E using the Table Wizard with ODOT’s ASCII Superelevation Tables.

For this example, we will reference the shoulder break for uncurbed roadways defined in Figure 301-8E
shown below.

UNCURBED-HIGH SIDE OF SUPERELEVATED SECTIONS

Varies 0.04
0.06 max. to 0.01 0.08

Sw—— T
0.07 max. break |‘5'_Rogm_l
0.01
oreater thon 0.06 — 0.08_

! 8’ or 10’ sl
Pavement slope
Varies 0.04
. 04 to Q.
‘ool oosmox  — 0
e S S—
0.07 max. break 4’ Rounding
0.07 max. break i
hon 0.06 =2 0.0
Pav't. Greater The —

slope Creat
Pavement ' . :
LAZ"——I slope jt T B

The behavior for the low side of superelevation is easily facilitated by applying a Rollover Lock to the
shoulder point in the template definition.

The high side of superelevation presents some challenges. For pavement slopes greater than 3%, the
shoulder slope maintains a 7% maximum break. This can also be facilitated with the Rollover Lock
parameter in the template point properties. If the pavement slope exceeds 6%, a 2’ break is introduced.
Modeling this behavior cannot be modeled using the rollover lock. This chapter will document the
procedure to model the superelevation using the ODOT template library.
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Superelevation Design Files

Superelevation graphics for each alignment are normally be placed in a separate “KS” design file. The
OHDOT Create Design files application is used to create superelevation design files for the project as
shown below.

] Create Design Files - O X
Help Settings
Parent Folder:
r Filters r Defaults
Engineering Folc Structure Folder: PID:
|:|@ Roadway, 400-Enginee “ | Roadway) v| 123456 [001 | Defout Comment
Survey Folder: ~ Wall Folder:
300-Surve)A ¥ | Roadway\ v
Create Category Type Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale Seed
D Roadway Basemap | 3D Modeling KM 0 1400-Engineering\|Roadway\Basemaps\| 123456_KM 1:20 |123456_DesignSeed2d.dgn|
] Roadway Basemap [ Digital Terrain Model KD 0 1400-Engineering\|Roadway\Basemaps\| 123456_KD 1:20  |123456_DesignSeed3d.dgn|
] Roadway Basemap | Geometry BK 0 1400-Engineering\|Roadway\Basemaps\| 123456_BK 1:20 |123456_DesignSeed2d.dgn|
Roadway Basemap [Superelevation KS 1 400-Engineering\|Roadway\Basemaps\| 123456 KS | gpq S.R. 185 Superelevation |1:20  |123456_DesignSeed2d.dgn
[ ] |Roadway Basemap | Aerial Mapping BA 0 1400-Engineering\|Roadway\Basemaps\| 123456_BA 1:20 |123456_DesignSeed3d.dgn|
[] [Roadway Basemap | Aerial and Ground Combined | BC 0 1400-Engineering\|Roadway\Basemaps\| 123456_BC 1:20 |123456_DesignSeed3d.dgn|
| Roadway Basemap | Roadway BP 0 1400-Engineering\(Roadway\Basemaps\| 123456_BP 1:20 |123456_DesignSeed2d.dgn|

Create Files

Applying Superelevation to a Corridor

The Superelevation tools are located under the Corridors tab, as shown below.

‘TJ OpenRoads Modeling * H ké ”ﬁ - v f @ X = C:\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\ 123456\400- Engineering\Roadway\Basemaps\ 1234

I
o

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

L';Q * @’ ﬁ * 1 Copy Template Drop ‘ ii L @ Define Target Aliasing ?;Q B
1 - lﬂ Import IRD -, ’ ﬁ i+ Corridor References ~ I Wf
Element ... MNew New X Template Edit Edits . Create Calculate
L-=| Selection .. 7 | Corridor Template Drop §i/ Transitions + M Template Drop  ~ (&l | €& comidor Ciipping N M A
Primary Selection Create Edit Miscellaneous Superelevation
The following tools are available:

o C(reate Superelevation Sections ¥ e Import Superelevation g

e Create Superelevation Lanes g e Assign to Corridor T

o C(Create Superelevation Lanes by _, e Insert Station Cross-Slope &

Road Template & e Superelevation Editor %y
e Calculate Superelevation # e Superelevation Report #s-
e [Edit Superelevation rule File e Open Superelevation View £

Note: See the Bentley online help documentation for tools not covered in this training guide.
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Create Superelevation Sections
When the Create Superelevation Section tool is accessed, the user is prompted to enter a Name for the

superelevation section. After accepting the Name, the user is next prompted to select the alignment as
shown below.

Select the Superelevation feature

Jf—_,‘ Create S.. —
definition from the ODOT library.

Name S.R. 185
Minimum Tangent Length |{0.000

—_—
08g

Locate Corridor or
Alignment

Feature

Feature Definition Superelevatio

E1

X

Name

After the alignment is selected, enter the Start and End Stations for the superelevation definition. Use the
<ALT> key to lock the values to the beginning and end of the selected alignment.

When prompted, enter a Minimum Tangent Length value of 0. If the tangent distance between two
adjacent curves is less the specified value, the two curves and adjacent tangent are included in a single
superelevation section. If the tangent distance between two adjacent curves is greater than the specified
value, each curve and half of the adjacent tangent are included into each superelevation section. Enter a
value larger than the total alignment length to create a single superelevation section.

+ ODOT recommends using a value of 0 to create a separate
Enter the minimurm tangent length ‘ superelevation section for each curve set.

between curves
Minimum Tangent Length EII[]EIID |

The user is next prompted to define the pavement lanes for the roadway. Each lane is entered like the
example below. Reset (right-click) after defining all the pavement lanes.

& &

Neme Nerme
Side Of Centerline Side Of Centerline
Inside Edge Offset Inside Edge Offset
Width Vit
MNormal Cross Slope MNormal Cross Slope

After the lanes have been defined, the user is prompted to select the superelevation rules file. Two rules
files are provided as part of the OHDOT standards.

e OHDOT_Divided.xml
e OHDOT_Undivided.xml

Select the appropriate file for the project.
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Rules File Name |C:\Bentley\CONNECT\W orkSpaces\OHDOT\Standards\Superelevation\OHDOT_L -

e Selection
L Selection
Design Speed
Pivot Method
Open Editor

8% eMax Figure 202-7E A2
AASHTO A
55 2
Crown &2

Set the remaining parameters appropriately for the project.

Note: The ODOT Superelevation Rules Files are provided as a starting point for the superelevation
computation. It is the responsibility of the designer to review and adjust the values as necessary for the

project.

If the Open Editor parameter is toggled on, the Superelevation Editor dialog is opened like the example

below.

:“ Superelevation Editor - X

+-LAHt0de

S.R. 185-1

SR 1852

+ X (R RCR- A (@)

Supereleva... Name Station Curve Set Cross Slope  Transition .. Pivot Edge Non Linear .. Point Type Ignore: Distance C...
Right-Lanel Right-Lanel - .. [408+98.26 o -1.60% Linear Left Edge MNormal Crown  False MNone
Right-Lanel Right-Lanel- . (409+39.26 o 0.00% Linear Left Edge Super Runoff  False Vector Slope  |F
Right-Lanel Right-Lane1 - . |409+80.26 0 160% Linear Left Edge Reverse Crown |False Vector Slope  |f
Right-Lanel Right-Lanel - .. |411+44.26 0 8.00% Linear Left Edge Full Super False MNone
Right-Lanel Right-Lanel - .. (420+23.73 o 8.00% Linear Left Edge Full Super False MNone
Right-Lanel Right-Lane1 - o 160% Linear Left Edge Reverse Crown False Vector Slope  |F

v Riaht-Lanel Riaht-Lane1 - 0 0.00% Linear Left Edae SuperRunoff  |False Vector Slope )F e

Row 1 of 16 | b bl

This dialog is used to review and edit the superelevation parameters. See the online help for information on
the Superelevation Editor dialog.

The superelevation rules can also be reviewed and edited by selecting one of the pavement lanes as shown
below. Each of the text items designating the station and cross slope can be edited by selecting the text.
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Superelevation values can also be reviewed and edited in the Properties dialog when the Superelevation
Section graphic is selected.

Superelevation values can also be edited in the Explorer dialog’s OpenRoads Model tab as shown below.

Explorer - 1 X
|12 File v |

| 0 Items v |

|9 Resources v |

. OpenRoads Model ~

QRe.
|Sea!cr‘r p‘g ¥

s e

2k Civil Cells
4 [ Superelevation
4 <y Superelevation
4 ¥ SR 185-1
4 ¥ Superelevation Objects
> 4 Right-Lanel
> i Left-lanel
> ¥ SR.185-2

Selecting a superelevation shape, as shown at right, allows you o mo
to access a menu with the following commands: ,

°7 Superelevation: Left-Lanel
= . Level: CM_Cornidor_Superelevation_Pavt_Lanes

© Properties

@ Insert Superelevation Station/Cross Slope
© Create Single Control Line

© Apply Shoulder Rollover Lock

© Delete

Note: See the Bentley online help documentation for more information on these commands.
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Assign a Superelevation to Corridor

After the superelevation values have been computed, the next step in the process is to assign the
superelevation sections to a corridor. Before assigning the superelevation to the corridor, it is necessary to
attach the reference file containing the superelevation definition (KS file) to the corridor model (KM file).

After the reference file containing the superelevation definition has been attached, it can now be assigned
to the corridor. From the Corridor tab, choose the Calculate > Assign to Corridor command.

& A s
=<

Create Calculate Dynamic 3p
A v Sections ¥ Thr

When prompted, select each superelevation section that you wish to
apply to the corridor. Reset (right-click) after selecting each
superelevation section.

Sup ﬁ Calculate Superelevation

%= Edit Superelevation Rule File When prompted, select the corridor.

¥ Import Superelevation

5 I&; Assign To Corridor [}

After the sections and the corridor have been identified, the Associate
Superelevation dialog is opened. This dialog is used to associate specific points in the template to the
superelevation lanes.

Associate Superelevation

Superelevation Lane Superelevation Point Pivot Point Start Station Stop Station Priority
» Left-Lanel ~  L-ACSC_T_EP ~  PGL ~ | 385+00.00 438+84.37 1
Right-Lane1 ~ R-ACSC_T_EP ~  PGL ~ | 385+00.00 438+84.37 1

In the example above, the Superelevation Lane Left-Lanel and Right-Lanel are shown. The objects
default to the points that have been identified with the Superelevation Flag toggled on in the template
definition.

After reviewing and making any corrections to the assigned points for each lane, select OK to apply the
superelevation to the corridor.

The model is automatically updated with superelevation values, which override the cross slopes defined in
the templates.

Superelevation is applied to the pavement lanes. The shoulder slope is controlled by the rollover lock
values defined in the template.
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The example below shows a cross-section view displaying the slopes for the shoulder roll-over for the high
side of superelevation using the OHDOT template.

- . . CLP =N BE
| ViewProperties || |« <« 413.7500  [~| > »|
SN R U LA SO T LSO SOt ST SO S a0
9305_ .......... 2000 ......... 2000 _gans
s00{ | BOROL OO o Lesne
oes{ | s
g7 | P e Lo oo loreo
o RN A

ores

N —
. : : : - 1978.0
| ems
Fa77.0

F976.5

o o QQJ Q‘ol \,\Q‘\,\‘: ,.;:y ,‘:‘o' n,e ‘b"l o b"l 63()' ‘;’o 1:0 gfi ,\Q' ,\":J %0' & QQ' o qu, ]
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Import Superelevation from CSV file

Many users may prefer to create a csv file with the superelevation transition information rather than use
one of the xml files provided by ODOT to compute the superelevation values.

See the provided Bentley online help for a complete listing of all available parameters for CSV file import.
The minimum required parameters will be discussed in this document.

The file format of the comma separated values file containing the required information is as follows:

Superelevation Lane, Station, Cross Slope, Pivot About

Data Description

Superelevation Required - Links the data to an existing superelevation lane, therefore, the name in

Lane Name the CSV file must match the lane names created prior to importation.

Station Required - Station where cross slope is defined.

Cross Slope Required - Cross slope at the specified station formatted as a double value: (-2% = -
0.02).

Pivot About Required - Identifies which edge to pivot about. Generally, if you are rotating about
the center line, the right lane would pivot about the left edge (LS) while the left lane
would pivot about the right edge (RS).

LS =left side (edge)
RS =right side (edge)

Example input:
Right-Lanel, 386+25, -0.016, LS
Right-Lanel, 408+98.26, -0.016, LS
Right-Lanel, 409+39.26, 0.00, LS
Right-Lanel, 409+80.26, 0.016, LS
Right-Lanel, 411+44.26, 0.080, LS

The workflow to import superelevation from a CSV file is as follows:

Create the CSV file, based on file format.

Create superelevation section and lanes, ensuring the lane names match those used in the CSV file.
Select the Import Superelevation tool.

Follow the heads-up prompts to choose the Superelevation Section and the CSV file to import.

B w N e
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Additional lanes can be added to an existing superelevation section by use of the Create Superelevation

Lanes command.

From the Corridor tab, select Create > Create Superelevation Lanes.

'y = W

Create Calculate Dynamic 3D Drive Cor|
- v Sections ™ Through Rep

7 Create Superelevation Sections
@ Create Superelevation Lanes I}

B -:E-E? Create Superelevation Lanes by Road Template

When prompted, select the superelevation section to create
additional lanes.

The parameters for the superelevation lane are shown below.

6(?:.

Neme
Type Primary ™
Side Of Centerline
Inside Edge Offset
Wit
Narmal Cross Slope

Define a Name for the lane definition.

Two values are supported for the Type parameter:

e Primary lanes - a normal cross slope is specified when the lane is defined and then the cross slope
is calculated from the superelevation rate file or imported from a CSV file when the superelevation
is calculated. Primary lanes extend the entire length of a section. The begin and end stations are
defined by the section. Primary lanes are generally the through lanes that extend throughout the

project.

e Auxiliary lanes - the cross slope is a fixed user-specified value or is automatically set to match an
adjacent superelevation lane. Auxiliary lanes have a user-specified begin and end station but must
be within a single section. Auxiliary lanes are lanes that are added and dropped along the alignment

such as turn lanes.

When the Type is set to Auxiliary, the dialog is adjusted to reflect the parameters shown below:

Section 506 - Superelevation



o Ohio Department of Transportation
Office of CADD and Mapping Services

The Application Type parameter is used to define how the cross slope will
be defined. The parameter can be set as follows:

None - no cross slopes are assigned. Use this option if the cross
slopes are defined by importing a CSV file with the superelevation
values.

Constant - Fixed slope of specified value. If lane is transition, use
this option, then modify one end in the editor or graphically after
creation.

Follow Adjacent - This option projects cross slopes from the
adjacent lane to this lane.

August, 2022
48 Create su..  — X
Name Turn-Lane
Type Auxiliary
Application Type MNone
Side Of Centerline  Right

Inside Edge Offset  12.000

Width
Lock To Start O

D Start Station 385+00.00
Lock ToEnd ]

[] End Station 385+00.00

Nomal Cross Siope

In the example below, an Auxiliary lane was defined for a turn lane. The cross slopes were defined by

importing a CSV file with the values.
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Section 507 Superelevation Exercises

Exercise 1: S.R. 185 Superelevation

In this exercise we will define the superelevation sections for the State Route 185 Corridor.
e Open ProjectWise Explorer

@

"
Basltercss

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e Browse to the 400-Engineering\Roadway\Basemaps) folder.

Create new design files for the project using the OHDOT Create Design Files application. To create these
files, one of the existing BK files may be opened.

e Select the OHDOT Create Design Files application to create the superelevation basemap design
files for the project.
o Create the file listed below

Design File name Comments

123456_KS001.dgn S.R. 185 Superelevation

e Open the file 123456_KS001.dgn, checking the current file back in to ProjectWise

e Attach the following reference files:
300-Survey\Basemaps\123456_FB001.dgn
400-Engineering\Roadway\Basemaps\123456_BK001.dgn
400-Engineering\Roadway\Basemaps\123456_KM001.dgn

v" From the Corridors tab, select Create Superelevation Sections

Ak

Create | Calculate

Superelevation (D)
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v" You are prompted to define the Name for the superelevation 4% Creste Superelevati..  — x
section. Use the same name as the horizontal alignment, parameters .
CLP_S185. Name

Lock To Start

v" Next you are prompted to select the alignment. Select the Start Station 285:00.00

CLP_S185 alignment Lock To End
End Station 438+8437

v" Use the entire length of the chain for the start and ending Minimum Tangent Length
stations by toggling on the Lock to Start and Lock to End Lane Crestion Method [ Manual
options Feat -~

ure
Feature Definition
v" Before accepting the creation of the superelevation dialog Name SE1

select the feature definition and Name. (Shown to the right)

Next, the software will step you through the process to define the pavement lanes.

v Define two lanes for the superelevation as shown below

J& Create 5... - st Jé Create 5., — *

Parameters ~ Parameters -~
Name Neme Rt Lo
Type Primary Type Primary

Side Of Centerline  ||Left Side Of Centerline  Right
Inside Edge Offset Inside Edge Offset  0.000
vid i
Marmal Cross Slope Mormal Cross Slope

v' After defining both lanes, right click to terminate the lane creation process. The Calculate
Superelevation dialog is opened. Choose the ODOT_Undivided.xml file by navigating to the
following location in the OHDOT standards

.\OHDOTCEv02\Standards\Superelevation\
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&4 Select File

Select

Folder

= Superelevation

=" 00 Closed, Inactive and Cancelled Projects
L= 01 Active Projects
|=" 02 Sold Projects —
|=" 03 Standards
|=" cADD 5tandards
[T CONNECT_Config
=" Workspaces
|Z" oHDOTCEVD1
|= standards

B W
= 05 Additional Prajects &

= Ewcel Standard Sheets

August, 2022

IJ\_}I Ohio DOT Training,Testing / eric, thomas@dot.ohio.gov - ’

|L*Flight Projects

[ IPS Files v
=" Renditions - Output Folder

[ s

File Mame: | |
Application: |AI Applications > |
Extension: | All documents v]

| Open document as read-only

Use the settings shown below.

ﬁ Calculate Superelevation — x

Fules File Name |c:\users\e‘thomas\appdata\local\berrtle)'\projectwise\workingdir\ohiodot-pw.bemley.com_ohiodot-m|

Selection | 8% eMax Figure 202-7E V]
LSeletion  [AASHTO V]
Diesign Speed |55 |
PivctMethod  [Crown &

Open Editor &1

v’ After accepting the dialog settings, the Superelevation Editor dialog is opened.
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:J Superelevation Editor - >

=AoH-tD oo
SR 185-1 + X & @ 8 g ¥ @O
SR 1852 Supereleva... Name Station Curve Set Cross Slope  Transition .. Pivot Edge Non Linear ... Point Type Ignore Distance C...
Right-Lanel Right-Lanel- .. |408+98.26 -1.60% Linear Left Edge MNormal Crown | False None
Right-Lanel Right-Lanel- . (409+39.26 0 0.00% Linear Left Edge SuperRunoff | False Vector Slope  |F
Right-Lanel Right-Lanel-.. (40 0 160% Linear LeftEdge Reverse Crown | False Vector Slope  |F
Right-Lane1 Right-Lanel-... [411+44.26 0 8.00% Linear LeftEdge Full Super False None
Right-Lane1 Right-Lanel-.. |420+23.73 0 8.00% Linear LeftEdge Full Super False Nane
Right-Lanel Right-Lanel - . 0 160% Linear LeftEdge Reverse Crown False Vector Slope  |F
Riaht-Lanel Right-Lanel - 0 0.00% Linear Left Edae SuperRunoff | False Vector Slone  |F Y
< >
Row: 1 of 16 | b Pl

Review the superelevation parameters and close the dialog when completed. The maximum
superelevation rate should be 8.0% for this alignment.

v’ Save settings in the superelevation design file

The Assign Superelevation to Corridor command is used to associate the superelevation settings with
the corridor model and the template points. This assignment is made in the corridor design file.

v Browse to open the 12345_KMO001.dgn file containing the corridor for S.R. 185. Be sure to check
the superelevation design file back into ProjectWise.

v' Attach the superelevation definition design file, 12345_KS001.dgn, to the corridor design file,
12345_KMO001.dgn.

e ® >
v From the Corridors tab, select the Assign to Corridor command & @ _ E
. . . . . Create Calculate Dynamic  3p
to associate the superelevation settings with the corridor model. - v A Sectionsv Tpr
(ShOWH to the I'lght) Sur Eﬁ' Calculate Superelevation

Egj Edit Superelevation Rule File
T ‘&:{ Import Superelevation

v Choose the graphics that were drawn for the boundary of both - :
I  Assign To Corridor S

superelevation sections, and then right-click (reset) to accept the Y Ao
sections

v" When prompted to Locate Corridor, select one of the handles for the S.R. 185 corridor boundary.
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v' The Associate Superelevation dialog is opened. The dialog should default to the correct settings, but

it is good practice to review the settings before accepting them.

Associate Superelevation

Superelevation Lane Superelevation Point Pivot Point Start Station Stop Station Priority
» LeftLanel ~ L-ACSC_T_EP ~ IPGL ~ | 385+00.00 438+84.37 1
Right-Lane1 ~ |R-ACSC_T_EP ~ |PGL ~ | 385+00.00 438+84.37 1

After associating the superelevation sections with the corridor, use the Open Cross Section View
command to review the corridor.

v" From the Corridors tab, select the Dynamic Sections > Open Cross Section View command.
Advanced tip:
If a multi-model view isn’t already open, you can use the View Control command by holding the
right-mouse button within the design model view. Select 3 views Plan/XS/3D. Then follow
software prompts to view cross sections.

v" When prompted, select the corridor, and select a new view window to display the corridor.

v" Add some temporary dimension lines to the cross-section view to facilitate reviewing the pavement
width and cross slopes

e Hold down the right-mouse button in the cross-section view.

e Choose the Place Horizontal Temporary Dimension command

o Identify the starting and ending points to add temporary dimension lines for each lane of
pavement like the example below

e Once you've placed Temporary dimensions you can also remove them by holding down the
right-mouse button and select Remove All Temporary Dimensions command.

& views, dioss Section - Corridor: X P 5185 Pro CLp.S18 =%
[ view properties [+] |« < 419+00.00 [+ » »l

985+ 985
9801 Lo

9751 975

Ela 970

965+ =965
o~ -~

960+ F960

After reviewing the corridor cross sections, close the cross-section view window. Click Save settings
to save view layout.

This completes the work on S.R. 185. Exit OpenRoads Designer and check the file back into ProjectWise.
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Optional Superelevation Exercises

Optional Exercise 1: S.R. 185 Superelevation
In this exercise we will define the superelevation sections for the State Route 185 Corridor.

e Open ProjectWise Explorer
=
’
Iegpltotesy

e Open the Ohio DOT Training/Testing data source

e Under 06 Training Projects, browse to your provided folder. If you don’t have a folder reach out to
the CADD & Mapping office to have one created.

* You should see your username in the folder. Open your username. Browse to the Design_Training
folder.

e Open the project with PID number 123456.

e Browse to the 400-Engineering\Roadway\Basemaps) folder.

Create new design files for the project using the OHDOT Create Design Files application. To create these
files, one of the existing BK files may be opened.

o Select the OHDOT Create Design Files application to create the superelevation basemap design
files for the project.
o Create two files, as listed below

Design File name Comments
123456_KS001.dgn S.R. 185 Superelevation
123456_KS002.dgn Jameson Road Superelevation

e Open the file 123456_KS001.dgn, checking the current file back in to ProjectWise

e Attach the following reference files:
300-Survey\Basemaps\123456_FB001.dgn
400-Engineering\Roadway\Basemaps\123456_BK000.dgn
400-Engineering\Roadway\Basemaps\123456_KM001.dgn

v" From the Corridors tab, select Create Superelevation Sections

v" You are prompted to define the Name for the superelevation section. Use the same name as the
horizontal alignment, CLP_S185.
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v" Next you are prompted to select the alignment. Select the CLP_S185 alignment

v" Use the entire length of the chain for the start and ending stations by toggling on the Lock to Start
and Lock to End options

Next, the software will step you through the process to define the pavement lanes.

v Define two lanes for the superelevation as shown below

e - e -
Name eft-Lanel Name Right-Lanel
Side Of Centerline  |Le Side Of Centerline  |Right ™

Inside Edge Offset 000
Width

Inside Edge Offset 000
Width

AIREE
'§ =
<
P—‘a.@
g
X

Normal Cross Slope |-1.60% Mormal Cross Slope |-1.60%

v’ After defining both lanes, right click to terminate the lane creation process. The Calculate
Superelevation dialog is opened. Choose the ODOT_Undivided.xml file by navigating to the
following location in the OHDOT standards

.\OHDOTCEv02\Standards\Superelevation\
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&4 Select File

Select

Folder

= Superelevation

=" 00 Closed, Inactive and Cancelled Projects
L= 01 Active Projects
|=" 02 Sold Projects —
|=" 03 Standards
|=" cADD 5tandards
[T CONNECT_Config
=" Workspaces
|Z" oHDOTCEVD1
|= standards

B W
= 05 Additional Prajects &

= Ewcel Standard Sheets

August, 2022

IJ\_}I Ohio DOT Training,Testing / eric, thomas@dot.ohio.gov - ’

|L*Flight Projects

[ IPS Files v
=" Renditions - Output Folder

[ s

File Mame: | |
Application: |AI Applications > |
Extension: | All documents v]

| Open document as read-only

Use the settings shown below.

ﬁ Calculate Superelevation — x

Fules File Name |c:\users\e‘thomas\appdata\local\berrtle)'\projectwise\workingdir\ohiodot-pw.bemley.com_ohiodot-m|

Selection | 8% eMax Figure 202-7E V]
LSeletion  [AASHTO V]
Diesign Speed |55 |
PivctMethod  [Crown &

Open Editor &1

v’ After accepting the dialog settings, the Superelevation Editor dialog is opened.

Section 507 - Superelevation Exercises




S| G i August, 2022

:J Superelevation Editor

+=hoH-tDMo o

SR 185-1 + X & @ 8 g ¥ @O

SR 1852 Supereleva... Name Station Curve Set Cross Slope  Transition .. Pivot Edge Non Linear ... Point Type Ignore Distance C...
Right-Lanel Right-Lanel- .. |408+98.26 -1.60% Linear Left Edge MNormal Crown | False None
Right-Lanel Right-Lanel- . |4 26 0 0.00% Linear Left Edge SuperRunoff | False Vector Slope  |F

Right-Lanel Right-Lanel-... (409+80.26 0 160% Linear LeftEdge Reverse Crown | False Vector Slope  |F

Right-Lane1 Right-Lanel-... [411+44.26 0 8.00% Linear LeftEdge Full Super False None

Right-Lane1 Right-Lanel-.. |420+23.73 0 8.00% Linear LeftEdge Full Super False Nane

Right-Lanel Right-Lanel-.. [421+87.73 0 160% Linear LeftEdge Reverse Crown False Vector Slope  |F

Riaht-Lanel Richt-Lanel - 1422+-28 73 0 0.00% Linear Left Edae SuperRunoff | False Vector Slone  |F Y
< >
Row: 1 of 16 | b Pl

Review the superelevation parameters and close the dialog when completed. The maximum
superelevation rate should be 8.0% for this alignment.

v’ Save settings in the superelevation design file

The Assign Superelevation to Corridor command is used to associate the superelevation settings with
the corridor model and the template points. This assignment is made in the corridor design file.

v Browse to open the 12345_KMO001.dgn file containing the corridor for S.R. 185. Be sure to check
the superelevation design file back in to ProjectWise.

v' Attach the superelevation definition design file, 12345_KS001.dgn, to the corridor design file,
12345_KMO001.dgn.

v" From the Corridors tab, select the Assign Superelevation to Corridor command to associate the
superelevation settings with the corridor model.

d

Create Calculate Dynamic  3p
v Sections ™ Thr

Suf 5@ Calculate Superelevation
Eﬁlj Edit Superelevation Rule File
e l@ Import Superelevation

Y arn réq Assign To Corridor I}
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v Choose the graphics that were drawn for the boundary of both superelevation sections, and then
right-click (reset) to accept the sections

v" When prompted to Locate Corridor, select one of the handles for the S.R. 185 corridor boundary.

v' The Associate Superelevation dialog is opened. The dialog should default to the correct settings but
itis good practice to review the settings before accepting them.

Associate Superelevation

Superelevation Lane Superelevation Point Pivot Point Start Station Stop Station Priority
» Left-Lanel ~  L-ACSC_T_EP ~  PGL ~ | 385+00.00 438+84.37 1
Right-Lane1 ~ R-ACSC_T_EP ~  PGL ~ | 385+00.00 438+84.37 1

After associating the superelevation sections with the corridor, use the Open Cross Section View
command to review the corridor.

v" From the Corridors tab, select the Dynamic Sections > Open Cross Section View command
v" When prompted, select the corridor and select a new view window to display the corridor.

v" Add some temporary dimension lines to the cross-section view to facilitate reviewing the pavement
width and cross slopes
e Hold down the right-mouse button in the cross-section view.
e Choose the Place Horizontal Temporary Dimension command
o Identify the starting and ending points to add temporary dimension lines for each lane of
pavement like the example below

' View 5, dioss Section - Corridor: C1P_S185 Pian: CLP_S185 Profile: PGL_CLP_S185 ==y
View Properties ]Id d|| 419+00.00 'H > >
985 985
980 80
975 F975
B0 F970
965 -:QES
960 oo

fa 955 ,‘9\ }QI fb‘ol :bgl ne':,l ﬂ?l :fo' :\QI f_.,l QI é,l \QI '\q,l qrgl "I,‘QJ ’bg r!fJI @I 'b?’l ‘;QI é_,l

After reviewing the corridor cross sections, close the cross-section view window.

Section 507 - Superelevation Exercises



Optional Exercise 2: S.R. 185 and Jameson Road Turn Lane
This exercise will demonstrate the process of adding a right-turn lane to S.R. 185 at the Jameson Road
intersection.

Part A - Adding the turn lane to S.R. 185
The first step is to add the turn lane for S.R. 185. Begin by defining the pavement slopes for the turn lane in
a CSV file.

Open ProjectWise Explorer
2
’
;
gl

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e Browse to the 400-Engineering\Roadway\Basemaps\EngData) folder

e Use Notepad to create an ASCII file in CSV format with the following values:

Lane Name | Station | Cross Slope | Pivot About
Turn-Lane | 413+00 | 0.08 LS
Turn-Lane | 413+50 | 0.08 LS
Turn-Lane | 415+00 | 0.03 LS
Turn-Lane | 415+84 | 0.03 LS

o Name the file SR185_Turn_Lane.csv
o Save the file in the following folder within ProjectWise:
* \400-Engineering\Roadway\EngData\

Open the file 123456_KS001.dgn

From the Corridors tab Superelevation group, select Create > Create Superelevation Lanes
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o When prompted to Locate Superelevation Section,

select the first S.R. 185 Superelevation boundary % Create Su..  — X
element Name
o Use the settings shown on the right to create the turn Type
lane Application Type Mone
Side Of Centerline  |Right

Inside Edge Offset
Width
Lock To Start

e From the Corridors tab Superelevation group, select
Calculate > Import Superelevation
o Inthe Import Superelevation dialog, browse to select

-PD-PDR;R;
588
[]

' Start Station 13+00.00
the CSV file Lock To End
o When prompted to Locate Superelevation Section, End Station 15+84.00
select the first S.R. 185 Superelevation boundary Narmal Cross Slope [8.00%

element

The slopes are assigned to the turn lane like the example below.

Next, create a new template with the
turn lane to the S.R. 185 corridor. This is necessary since the pavement cross slope for the new turn lane

does not match the mainline cross slope.

v Copy the S.R. 185 template and paste a copy in the Project Templates folder
v Rename the copied template “S.R. 185 Turn Lane”

v Double-click the template name to make it the active template

v Delete the shoulder and side slope components from the copied template

v Open the Dynamic Settings dialog and toggle on the Apply Affixes option
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v Drag the pavement component ODOT > Components > Pavement > Buildups > Asphalt
Concrete without Stabilization on to the right edge of pavement point. The new lane is added to
the template like the example below.

R-ACB_B_EP

#=hoHtOMo 0w ¢ >
v" Drag the shoulder component ODOT > Components > Shoulder > 301-8E Asphalt Concrete
Without Subgrade Stabilization onto point R-ASCS_T_EP

v Drag the end condition ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-
4E 3:1 Cut, Fill Table on to the point R-ACSC_T_EP1

v" Delete the following components from the end condition:
o R-GSH1
o R-FILL4-FSLP

The template should appear like the example shown on the next page.

=5 ANt b S

The shoulder component includes null points, INT-Right and DRIVE-Right, that seek out the
intersection with a driveway or an intersecting road. When the shoulder component was added to
the S.R. 185 Turn Lane template, these points are given the prefix R- and are named R-INT-Right
and R-DRIVE-Right. These points will function as defined to remove the pavement steps in the
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event a driveway match line is encountered, and to remove the shoulder components in the event
an intersection match line is encountered.

v" Delete the points INT-Right and DRIVE-Right.

Point R-DRIVE-Right is not needed for this template drop range as there are no driveways in this
station range.

v Delete the point R-DRIVE-Right

v’ Test the behavior of points R-INT-Right by right-clicking on the point and choosing Test Point
Controls > Test Horizontal Point Control.

Note that the shoulder components are removed appropriately, but the end condition components
are not removed.

v Double-click on the component R-GSH2 to access the Component Properties dialog.
o Assign component R-ACSC-SH as the Parent Component
o Select Apply and Close the Component Properties dialog
Right-Click on point R-INT-Right and choose Test Point Controls > Test Horizontal Point
Control to test the behavior of the point. The shoulder and the end condition should both be
removed as the point is moved to the right.
v Save and close the template library

The next step is to create a new template drop for the turn lane template

v" From the Corridors tab, select New Template Drop
o When prompted to Locate Corridor, choose one of the handles for the S.R. 185 corridor

f‘ Create Template Drop

Lock To Start D
[ stert [0.000

Lock To End O
[JEnd [0.000
Drop Interval ‘ 5.000

Minimum Transition Before Drop  0.000

Minimum Transition After Drop ‘D.DDD

Template Project Templates\S.R. 185 Turn Lane

The turn lane is added to the corridor like the example below.
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The turn lane will transition from 12’ right of the centerline to 24’ right of the centerline from station
413+00 to station 413+50. Add a point control to point R-ACSC_T_EP1 to define this transition.

v" From the Corridors tab, select Edits > Create Point Control
o When prompted to Locate Corridor, choose one of the handles for the S.R. 185 corridor.
o Create the point control using the values shown below.

/% Create Point Contral ~ — >
. After the point control is defined, the turn lane should transition
ock To Start D
Start as shown in the example below.
Lock To End O
Stop
Control Description
Point
Mode
Control Type
Plan Element CLP_S185
Use as Secondary Alignment D
Priority b ]
Horizontal Offsets ~
Start 12.000
Stop

The next step is to assign the superelevation transition to the new pavement lane.

v From the Corridors tab Superelevation group, select Calculate > Assign to Corridor
o When prompted to Locate First Superelevation Section, choose the boundary element for
the superelevation. Right-click to continue.
o When prompted to Locate Corridor, choose one of the handles for the S.R. 185 corridor.

The Associate Superelevation dialog is opened. This allows you to assign the superelevation to
any of the lanes that have not already been defined. Enter the values shown below.
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Associate Superelevation
Superelevation Lane Superelevation Point  Pivot Point Start Station Stop Station Priority

Turn-Lane R-ACSC_T_EP1 ~ |R-ACSC_T_EP 413+00.00 415+84.00 1

e

The superelevation transitions for the turn lane are assigned to the corridor.

The superelevation assignment can be reviewed in a Cross-Section view like the example below.

990+

985

Take the following steps to open a cross-section view to review the superelevation values:

v" Hold down the right mouse button in empty space in the view window until the pop-up menu
appears.

O
O
O

O O O O

Select View Control > 2 Views Plan/XS

When prompted, select OK to create the dynamic view

When prompted to Locate Corridor or Alignment, choose one of the handles for the S.R.
185 corridor.

When prompted to Select or Open View, issue a left-mouse click (data point) in the new
view window that was opened. The first cross-section for the corridor is displayed in the
view window

Scroll to station 415+00 (tip: use the Key-In option)

Hold down the right-mouse button in the cross-section view until the pop-up menu appears
Choose the Place Horizontal Temporary Dimension command

Follow the prompts to enter data points to define temporary dimension lines for the
pavement lanes, like the example above.

This completes the work on S.R. 185.
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Part B - Defining the Jameson Road Corridor
The next step is to create a corridor and define the superelevation for Jameson Road.

v Open the file \400-Engineering\Roadway\Basemaps\123456_KS003.dgn. Be sure to check the
current file back into ProjectWise.
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Section 508 Intersection Modeling

Exercise 1: St. Peter Road Corridor

The St. Peter Road corridor model will be created in its own design file. The design files for the corridor
models were created in a previous exercise. Take the following steps to prepare the 12345_KM002.dgn file
for the corridor modeling process.

e Open ProjectWise Explorer
=
’
gl

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.
e Browse to the 400-Engineering\Roadway\Basemaps) folder.
e Open the file 123456_KMO002.dgn.
e From the Home tab, choose Attach Tools > References to attach the following references with a
Nest Depth value of 0:
e Survey Field Book:
o 300-Survey\Basemaps\123456_FB001.dgn
o Setthe survey terrain model as the active terrain model (Use the Element Selection
tool to select the terrain boundary, allow the cursor to pause over the boundary
element until the pop-up menu appears. Choose the Set As Active Terrain icon).
e Geometry for proposed S.R. 185:
o 400-Engineering\Roadway\Basemaps\123456_BK001.dgn
e Geometry for Existing St. Peter Road:
o 400-Engineering\Roadway\Basemaps\123456_BK002.dgn
e S.R. 185 Corridor Model
o 400-Engineering\Roadway\Basemaps\123456_KM001.dgn
o Before closing the References dialog, turn off the display of the self-referenced 3D model,
Design-3D

The template for St. Peter Road was created in a previous exercise. Take the following steps to create the
corridor model for St. Peter Road

e Use the Element Selection tool select the alignment for St. Peter Road. Allow the cursor to rest on
the alignment element until the pop-up menu appears. Select the Create Corridor icon.

e C(Create the corridor using the settings shown below.
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&5 Create Template Drop — *

Parameters -~
Lock To Start [+]
| Start 15+00.00
Lock ToEnd []
[ End [19+00.00 |
[] Drop Interval |5.DDD |

Template  |Project Templates\St. Peters Road ||

The corridor is created like the example below.
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Exercise 2: St. Peter Road Intersection using a Civil Cell

This exercise will demonstrate the use of a civil cell for the intersection of St. Peter Road with S.R. 185.

Part 1: Placing the Civil Cell
With the references attached and the existing terrain active, take the following steps to place a civil cell for
the St. Peter Road intersection:

v" From the Model Detailing tab, select the Place Civil Cell command

E’J OpenRoads Modeling M= H t_li [El LA ’

Home Terrain Geometry Site Layout

& b oS {4 |2k Create Civil Cell

@ - :::: - Process Civil Cell
Elernent ..., Place .

@q Selection i ™ |Civil Cell|#= Drop Civil Cell

Primary (Q)  Selection (W) Civil Cells (E}

v" Choose the Browse button to select the civil cell.

48 Plac.. — x

Civil Cell Name

The Pick Civil Cell dialog is opened

Pick Civil Cell X

--OHDOT_G\riICeJIs_Dfi\reways_HD}Z.dgnlib (Design) Q Q [a)
- OHDOT_CivilCells_Driveways_803-8 danlib (Design)

-- OHDOT_CivilCells_Driveways_803-9 dgnlib (Design)

-- QOHDOT_CivilCells_Driveways_BP4-1.dgnlib (Design)

B- O_H DOT_CivilCells_Intersections.dgnlib (Design)

----- T-Intersection

e Choose the T-Intersection civil cell shown above and select OK.
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The civil cell requires two elements for placement: The centerline of the intersecting road
and the edge of pavement of the through road.

e  When prompted, select the element that represents the centerline of the intersecting road
(St. Peter Road) and the through Edge of Pavement for S.R. 185.

Locate Reference Element: CL

Locate Reference Element: EOP
Intersecting Road (1/2)

Through Road (2/2)

i

After selecting the two reference elements, the solution is displayed. Depending on the direction of the
elements and how the civil cell was created, the solution may or may not appear correctly.

In the example below, the direction of the elements differs from the way the civil cell was created. This can
be remedied by clicking on each of the reference elements to view different placement alternatives.

X |
.
l o

J/u I | N A R

|

4

>‘< ¥ (Reset to Skip) e )
~ @ lne: CLX STPETER  ===emt

| iﬁ: " N Feature: AlignmentiGE_X_Alignment

>|< >|< T Active Profile: PGL_CLX_STPETER

Level: GE_X_Alignment
Ref: Existing 5t. Peter Road (123456_BKO02.dgn)

Left clicking on the center line of St. Peter Road will reverse the direction of the element for the civil cell
placement as shown below.

Select Elements to View Alternatives | J—
(Reset to Skip) o=—==E% =7

N Line: CLX_STPETER
:ﬁ I Feature: Alignment\GE_X_Alignment
" Active Profile: PGL_CLX_STPETER
Level: GE_X_Alignment
Ref: Existing St. Peter Road (123456_BKD02.dgn)
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The edge of pavement element can also be reversed by left-clicking the edge of pavement line.

[
|
|
l -
] | (O R SR

I
|
I
|

v" When the solution appears correct, issue a reset (right-click) to skip the process of viewing
alternatives.

v" Issue a data-point (left click) to accept the civil cell placement. 2D and 3D graphics are placed to
represent the surface of the intersection.
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The length of the civil cell overlaps the St. Peter Road corridor. This can be corrected either by editing the
civil cell length, or by adjusting the ending location of the corridor.

v To adjust the corridor, select the template range graphic, and then select the arrow handle to move
the ending location of the corridor. The location can be specified by snapping to the end of the civil

cell as shown below.
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v To adjust the civil cell, select the civil cell element that overlays the St. Peter Road alignment. The
length of the civil cell is a rule that can be edited (the value is 100.000’ in the example below), or the
length can be dynamically modified by choosing the left arrow at the end of the civil cell and

dragging the length to the desired location.
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The civil cell can be edited to further meet specific project requirements. Take the following steps to edit
the lane widths for the civil cell:

v Use the Element Selection command to select the edge of pavement on the north side of St. Peter
Road
e The underlying rules for the element are displayed but are grey cannot be edited until the
underlying element is selected.
e Right-click the element until the rules are editable
o Select the center lane width ruled dimension. Change the value to -10
e The edge of pavement is adjusted to the new value
e Repeat this process to change the lane width for the opposite side to a value of 10

v' The same type of editing can be applied to the radius returns.
e Edit one of the radii returns to use a radius value of 40’

o Observe the behavior of the civil cell elements. The interval displayed for the edge of
pavement is automatically adjusted according to the new radius value and the
surface terrain model for the civil cell is also adjusted in response to the radius
change

e (Change the edited radius value back to 50’

v Additionally, the radius returns have start and ending offset values for the tie-in with the edge of
pavement lines. This is useful for meeting differing pavement widths on each side of the
intersection.

e Select the radius return element on the south of St. Peter Road. The Properties dialog can be
used to edit various parameters. From the Fillet Rule group, change the Ahead Offset value
to -12. The fillet is adjusted as shown below.

Section 508 - Intersection Modeling



Ohio Department of Transportation February, 2024

Office of CADD and Mapping Services

4 7 Elements (1)
4 @ Fillet: RADIUS? H \‘
i Arc
wi Profiles
b A Terrain Models
b Depends On

General

Geometry

Feature

Extended

Ahead Transition

Stroking Definition

Profile By Two LinEnt3d Transitio...

Back Transition

Fillet Rule
Radius 40.000°

Ahead Offset  -12.000'

[ Back Taper

[ Ahead Taper

v" Change the Ahead Offset parameter back to 0
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Part 2: Defining the Pavement Buildup

The pavement surface for the intersection is placed as a terrain model. The feature definition assigned to
the terrain model is P_Pavement_Surface which is configured to display contour lines for the pavement
surface at 0.1’ intervals.

To complete the St. Peter Road pavement, a template will be applied to the surface terrain. Take the
following steps to apply a template with the pavement buildup for St. Peter Road:

v" From the Corridors tab, select Template > Create Template

e Copy the St. Peter Road Template.

e Paste the copy into the Project Templates folder.

e Rename the copied template to St. Peter Road Pavement.

e Double-click the St. Peter Road Pavement template to make it active.

e Right-click in the Current Template window and choose the Delete Components
command. Delete the shoulders and the side slopes on both sides of the template.

o Delete the pavement layers for the left lane, leaving the pavement layers for the right lane in
place.

e Delete the Null points above the pavement layers (right-click on each point and choose the
Delete Point command).

e (lose and save the template library.

The completed St. Peter Road Pavement template contains ReSoeee—
ACIE BT ————— e
only the pavement as shown below. The pavement slope

and width of the components is irrelevant as the terrain acs B cL

model for the intersection will define the slope and width.
AGB B CL
R-AGB_B_EP

F=boH-tOM b g >

Take the following steps to assign the pavement template to the intersection terrain model.

v" From the Model Detailing tab, select Apply Surface Template

e When prompted to Locate a Terrain Model,
select the surface terrain model for the

intersection.

e Select No for the Apply Clipping Boundary
option.

e Choose the St. Peter Road Pavement
template.

e Leftclick (data point) to accept the selection.

e Data point to accept the selection. The
pavement template is applied to the terrain
model as shown below.
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Part 3: St. Peter Road Shoulder Templates

A new template is necessary to define the pavement, shoulders, and side slopes for the St. Peter Road
intersection area.

Take the following steps to create the radius return template:

v From the Corridors tab, select Template > Create Template

e Copy the St. Peter Road template

e Paste the copy into the Project Templates folder

e Rename the copied template to St. Peter Road Shoulder

e Double-click the St. Peter Road Shoulder template to make it active

e Right-click in the Current Template window and choose the Delete Components
command. Delete the pavement, the left shoulder, and end conditions on the left side. Leave
the right shoulder and the right end conditions in place.

o Delete the null points above the pavement layers (right-click on each point and choose the
Delete Point command)

At this point, the template should appear like the example below.

T 1 [l ! + . * u
F=AH5H-I0 Mo o g >

The shoulder components are currently located 10’ right of the origin. The next step is to move the
shoulder to the 0,0 origin in the template dialog.

v Open the Dynamic Settings dialog to ensure the Step values are defined

v Right-click on point R-ACSC_T_EP and choose the Move Point command. Move the point to the
(0,0) position
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Notice the point at the shoulder break is partially constrained (the point location is shown with a
yellow plus sign indicating that only one constraint is defined). When the pavement lane was deleted,
the rule for the slope was removed since it referred to point PGL as part of the rollover lock definition.

Take the following steps to define a Slope constraint for point R-ACSC_T_SB:

v Double-click point R-ACSC_T_SB to access the Point Properties dialog. Add a Slope constraint to the

The completed template for the radius returns should appear as shown below

+

point with a -4.00% slope from point R-ACSC_T_EP as shown below.

Point Properties *
Name: R-ACSC_T_SB V| ﬂ I Apply I
[ Use Featurs Name Ovenide: R-ACSC_T_SB Close
Feature Definition: Linear'Modeling' Template Points'. ~ 3
< Previous
[ Superelevation Flag
Mext >
Altemate Surface: -
Member of:
R-ACSC-5H
Constraints
Constraint 1 Constraint 2
Type: Horizontal ~ Slope ~
Farent 1: R-ACSC_T_EP v ﬂ R-ACSC_T_EP v ﬂ
| Rollover Values
Value: [2000 |[=1] [200% |[=
Label: R-Shouider Break Width G -
[ Horizontal Feature Constraint

—haH-IBD A &g

v’ Save and close the Template library.
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Take the following steps to apply the St. Peter Road Shoulder template to the edge of pavement tangent
lines and the radius return elements:

v" Select the right radius return graphic and choose the Apply Linear Template command from the
pop-up menu. Alternately, the Apply Linear Template command can be selected from the Model

Detailing tab.
| [} ppooo E
| ';

ooy

| L\ B BEN- %Y fis R X

(;j

v Choose the St. Peter Road Shoulder template from the library
e The template can be applied for a portion of the selected graphic, or the entire element.
Define the Start Station and End Station to encompass the entire length of the element by

using the <ALT> key
When applying a linear template, the template can be placed on either the left or right side

of the selected element. When prompted to Select Side - Reflect Option, issue a data point
on the side of the element that you wish to apply the template
e Use the default Exterior Corner Sweep Angle value of 5 degrees

The template is applied to the radius return. Repeat the process for the remaining edge of
pavement lines and radius return.

When complete, the intersection should appear like the example below.
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Part 4: Adjusting the S.R. 185 Corridor in the Intersection
The last step is to remove the left shoulder and end conditions on the S.R. 185 corridor through the
intersection area.

The template for S.R. 185 is defined with Null Points to seek an intersection with an element in the design
that defines the limits of the intersection. If the intersection graphic element is found, a display rule is used
to turn off the side slopes.

Take the following steps to draw a line in the design that will be used as the intersection element the null
point will seek:

v Open the design file containing the corridor model for S.R. 185
400-Engineering\Roadway\123456_KM001.dgn

v Attach the St. Peter Road corridor as a reference
e From the Home tab, select Attach Tools > References to attach the following file:
400-Engineering\Roadway\123456_KM002.dgn

v" From the Geometry tab, choose Standards > Feature Definition Toggle Bar
o Setthe Feature Definition to Linear\Modeling > Template Points > Misc >
MD_P_INTERSECTION_MATCHLINE
e Turn on the Use Active Feature Definition option
Turn off the Persist Snaps and Rule option as shown below

Feature Definition Toggle Bar n

I'-a'ID P_INTERSECTION_MATCHLIN v|of My A S M& 4 |

| Persist Snaps and Rule

v From the Geometry tab, Horizontal group, select Offsets and Tapers > Single Offset Partial
e  When prompted to Locate Element, choose the S.R. 185 alignment
o Name the element St. Peter Match Line

e C(reate an offset line 50’ to the left of S.R. 185 by snapping to the radius returns of St. Peter
Road

The completed line should be like the example shown below.
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The match line element must be added as a corridor reference to the S.R. 185 corridor for the template to
find the graphic. Take the following steps to add the match line element as a corridor reference:

v" From the Corridors tab, select Corridor References > Add Corridor Reference
e  When prompted to Locate Corridor, choose the S.R. 185 corridor
e When prompted to Locate First Reference, choose the match line element

e Reset (right-click)

The element is added as a corridor reference and the corridor is reprocessed. The corridor model
should appear like the example below.
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Depending on the template drop interval and the location of the radius returns, there may be a gap
in the model as shown above. This can be remedied by inserting a key station on the S.R. 185
corridor to ensure that the model is processed up to the station where the radius return starts.

Take the following steps to insert a key station on the S.R. 185 corridor:

v From the Corridors tab, select Edits > Create Key Station

o Make sure the Persist Snaps and Rule option is toggled off in the Feature Definition toggle
bar when adding key station locations to a corridor

e  When prompted to Locate Corridor, choose the S.R. 185 corridor

o Identify the station by snapping to the radius return at the point where it meets the S.R. 185
edge of pavement but do not accept this location

e This function works best if you use a station value that is slightly outside of the range of the
radius return. For example, if the station value is 399+89.30 at the snap point of the first
radius return, key in a value of 399+89.29 that is just before the start of the radius return.
For the second radius return, key in a station value that is just beyond the ending station
value.

Note: You can adjust the key-point location after it has been placed by selecting the line that
is drawn at the key point location and then edit the station rule.

The key station graphic is drawn on the level CM_Corridor_Key_Station

There may be a small gap at the south end of the intersection as well. Insert another key station
to close this gap.

This completes this exercise.

v' Exit OpenRoads Designer and check the file back in to ProjectWise.
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Optional Exercise 3: Intersection Modeling Step-by-Step
This section will step through the process to model the intersection of S.R. 185 and St. Peter Road using the
OpenRoads tools without the use of a civil cell. This exercise is used in place of Exercise 2 Part 1 above.

Process Overview
The process to model the intersection will take several steps as summarized below:

Define the Horizontal and Vertical geometry for each road

Create Templates for each road

Model the mainline corridor

Model the side road corridor

Add radius returns to the side road and define the vertical profile for each of the radius returns
Modify the mainline corridor to remove any side slopes through the limits of the intersection
Adjust the side road corridor to end at the radius return

Create a surface terrain for the pavement surface of the side road in the intersection area. The
surface terrain is defined by the radius returns, the edge of pavement for the mainline corridor, and
the centerline and profile of the side road corridor.

e Apply a “surface template” to the surface terrain of the intersection. This will establish the
pavement buildup components beneath the pavement surface terrain.

Apply linear templates to the radius returns to model the shoulders and side slopes for the intersecting side
road.

Modeling the Intersection Pavement

The corridor for St. Peter Road was created up to station 19+25 in this example. Ending at this station will
allow room for modeling the intersection with S.R. 185. The intersection will be modeled by first defining a
terrain model representing the pavement surface for the intersection. Start by placing the edge of
pavement lines and radius returns for the intersection.

The edge of pavement lines and the radius returns must be created using Civil Geometry tools. Take the
following steps to create the edge of pavement lines:

v" From the Geometry tab, open the Features Definition Toggle Bar by choosing Standards > Feature
Definition Toolbar. Set the active feature definition to Linear > Pavement >
PV_P_Edge_of Pavement.

v' In the Features Definition Toggle Bar, toggle on the Use Active Feature Definition option

v" From the Geometry tab, choose Offsets and Tapers > Single Offset Partial. This command is used
to place a civil geometry element at an offset from the selected alignment.

e When prompted to Locate Element, choose the St. Peter Road alignment.

e Enter a Name for the element a shown below, R-EOP St Peter Road.

e Using an Offset of 10’, define the starting point of the offset element by snapping to the edge
of pavement line at the end of the corridor as shown below.

e Enter the End Distance by entering the <ALT> key to lock to the end of the alignment.

e When prompted to Mirror the solution, choose Yes.

e The mirrored line is named R-EOP St Peter Road1. Change the name to L-EOP St Peter
Road by selecting the line element and choosing the Properties command from the pop-up
menu.
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Next, assign a profile to the newly created edge of pavement elements.
v" From the Geometry tab, choose Element Profiles > Profile By Slope From Element

e  When prompted to Locate First Element to Profile, choose one of the edges of pavement
elements. Continue by choosing the other element when prompted to Locate Next Element
to Profile. After choosing both elements, right click (reset) to end the selection process.
Choose the centerline of St. Peter Road when prompted to Locate Reference Element.
Enter a Slope value of -1.6%

Choose the Point Selection mode All

Use a Profile Adjustment of None

Enter a Vertical Offset of 0

Next, create the radius returns for the intersection.
v" From the Geometry tab, select Arcs > Arc Between Elements > Simple Arc.
Create the first arc on the right side of St. Peter Road using a 50’ radius.
e Be sure to enter a Name of R-Radius St Peter Road for the radius return element.

o Choose the R-EOP St Peter Road line as the first element.
o  When prompted to Trim/Extend, choose the Back option.
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v" Create the second arc on the left side of St. Peter Road with a Radius of 50’, a Name of L-Radius St
Peter Road, and use the Trim/Extend Back option.

Next, assign a profile to the radius return elements using the Quick Profile Transition command.

v" From the Geometry tab, select Element Profiles > Quick Profile Transition
o After selecting the command, you are prompted to choose the Quick Transition Method.

Select the Parabolic option.
o When prompted to Locate What to Define, select one of the radii return elements. A quick

profile is created for the element.
o Repeat the procedure for the second radius return

After the profiles are assigned, the edge of pavement and radius return lines should appear in the 3D
model like the example shown below.

w View2, Design-3D =5 E=R )
Bl PLRONN [HomEE & T E

The profile for each radius return can be reviewed and edited by selecting one of the radii returns and
selecting the Open Profile Model command. The profile for R-Radius St Peter Road is shown below.
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In addition to the two radius returns, it is necessary to define a line that follows the edge of pavement for
S.R. 185 that extends from the ends of the radius returns. This is necessary to define the boundary of the
intersection area that will be used to make the surface terrain model. We cannot use the edge of pavement
line from the CLP_S185 corridor model as the line must be constrained to the limits of the radius returns.

Since this new edge of pavement line will overlap the edge of pavement lines already drawn for the
CLP_S185 corridor we will use a different feature definition.

v'In the Features Definition Toggle Bar, set the active feature definition to Modeling > Template
Points > Misc > MD_P_DNC. The initials “DNC” stand for Do Not Construct. This feature definition
can be used for linear elements used in the modeling process whose graphics will not be used for
part of the plan production process. Graphics drawn with this feature are placed as construction
elements on the level MD_P_DNC.

v From the Geometry tab, choose Offsets and Tapers > Single Offset Partial.

e C(Create an offset line 12’ to the left of the CLP_S185 alignment from the ends of the radius
returns.

e Because this new line is drawn on top of the edge of pavement line for S.R. 185, it is easier to
temporarily turn off the reference file display of the S.R. 185 corridor model to ensure the
line was drawn correctly. Open the References dialog and turn off the display of the
12345_KMO001.dgn file.

The completed graphic should appear like the example below.
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Next, assign a profile to this new DNC line.

v" From Geometry tab, choose Element Profiles > Profile By Slope From Element.
e When prompted to Locate First Element to Profile, choose the DNC line

Reset (right-click) to complete the location process

[ )
e  When prompted to Locate Reference Element, choose the S.R. 185 alignment
o Define the profile with a -1.6% slope from the centerline of S.R. 185

The edge of pavement and radius return lines will be used to define the boundary of a terrain model for the

surface of the pavement in the intersection.

v" From the Terrain tab, choose the From Elements command.

e Setthe Feature Type to Boundary

e Setthe Edge Method to None

o Setthe Feature Definition to Terrain > Proposed >
P_Pavement Surface. Since this is a terrain feature it
cannot be selected from the Feature Definition tool
bar.

o Setthe feature Name to St Peter Road

e  When prompted to Locate Elements to Add, choose
the edge of pavement and radius returns for St. Peter

Feature Type |Eu:uunu:|an,I v |
Edge Method |None v |
Feature ~

Feature Definition |P_Pavemerrt Surface |v |

Name | 5t Peter Road |

Road as well as the DNC for S.R. 185 (five elements total — don’t forget the edge of pavement
lines for St. Peter Road between the radius returns and the corridor).

e Reset when the elements are selected.
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The surface is created, and contour lines are . .
drawn as shown on the right. i

One more graphic is necessary to complete the A 1
pavement surface definition. The center line and
profile of St. Peter Road will be added to define the | ]
crown of the pavement surface. This will be T | &
accomplished by creating one more partial offset |
element.

v" In the Features Definition Toggle Bar, set the
active feature definition to Modeling > :
Template Points > Misc > MD_P_DNC. 4!

v From the Geometry tab, choose Offsets and
Tapers > Single Offset Partial command.

v Choose the centerline of St. Peter Road when prompted to Locate Element.

e Start the line at the end of the St. Peter Road corridor, Station 19+25 with an Offset value of 0.
e Use the MicroStation Intersection Snap to end the line at the intersection of St. Peter Road
with the S.R. 185 Edge of Pavement.

. . .
ﬁ Single Offset Part — > | H
| H
| ;
[ ]
|Use Spiral Transitions [ B | H
) -~ o | u
Mirrar O S H
[
Remove Offset Rule [ k ]
| ]
Distance -~ [
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[
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|
|

Lock To End O
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e
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|
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After placing the line, assign a profile to the line using the Profile By Slope From Element command.

v From the Geometry tab, select Element Profile > Profile Slope from Element
v" The Reference Element is the centerline of St. Peter Road.
v" Since the new element overlaps the centerline of St. Peter Road, use a Slope value of 0.0%.

The 3d line is created as shown below.
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Current Active 3D Linear Element: St. Peter Road - DNC
By Profile Name : DNC
Pl Level: MO_P_DNC

Add this new partial offset line to the surface terrain model as a break line.

v" From the Terrain tab, select Feature Management > Add Features.
e  When prompted to Locate Terrain Model to Add Elements, select the St. Peter Road
pavement surface terrain model.
e  When prompted to Locate Element to Add, select the DNC line at the center of St. Peter
Road.
e Reset (right-click)
Set the Feature Type to Break Line

After the break line element is added, the St Peter Road terrain model should appear like the example
below.

4
———

-----------

The process to define the pavement buildup, add the shoulder and side slopes, and trim the S.R. 185
corridor model through the limits of the intersection are detailed in Parts 2, 3, & 4 of Exercise 2.

This completes this exercise.

v Exit OpenRoads Designer and check the file back in to ProjectWise.
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Section 509 3D Guardrail

Process Overview

ODOT’s CADD Standards for OpenRoads Designer includes feature definitions, element templates, and cross
section templates for the placement of 3D guardrail lines. The 3D guardrail graphics are intended for
visualization purposes and should not be evaluated critically for strict compliance with design standards.

Note, the guardrail placement examples shown in this document are intended to demonstrate the process
and do not necessarily represent proper guardrail design.

Placement of 3D guardrail runs requires the following software components:

e 3D linestrings are used to draw the posts.
o The line strings for legacy guardrail types are in the file OHDOT_3DGuardrail.rsc.
o New linestyles for the Midwest Guardrail Systems guardrail specifications are included in
the file OHDOT_MGS_Guardrail_3D.rsc

o The rail, and the cables for a cable barrier, are drawn using OpenRoads templates.

The 3D guardrail is placed by first drawing the guardrail run in a 2D plan view using an OpenRoads feature.
After a profile is defined for the 2D guardrail run, a 3D guardrail linestyle is added to the 3D model. The 3D
linestring is made up of the guardrail posts and does not contain the rail faces.

The following feature definitions in ODOT_Features_Design.dgnlib are used to draw 3D MGS guardrail
runs:

e Linear > Guardrail & Barriers > MGS-2.1 > RD_P_Guardrail MGS-2.1 Steel Post Barrier Design
e Linear > Guardrail & Barriers > MGS-2.1 > RD_P_Guardrail MGS-2.1 Steel Post Left
e Linear > Guardrail & Barriers > MGS-2.1 > RD_P_Guardrail MGS-2.1 Steel Post Right
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e Linear > Guardrail & Barriers > MGS-2.1 > RD_P_Guardrail MGS-2.1 Wood Post Barrier Design
e Linear > Guardrail & Barriers > MGS-2.1 > RD_P_Guardrail MGS-2.1 Wood Post Left
e Linear > Guardrail & Barriers > MGS-2.1 > RD_P_Guardrail MGS-2.1 Wood Post Right

The rail itself, or the cables for cable barrier runs, are placed using a corridor template and the Apply
Linear Template command.
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OHDOT_Templates.itl contains the templates shown below to draw the actual rail in the 3D model. The
corridor templates must be present in the template library you are using for the project. These templates
can be copied from OHDOT_Templates.itl by use of the Template Library Organizer function, if

necessary.

B Create Template
File Edit Add Tools

Template Library:

i3 0DOT
[Z7 Backbones
5 Components
(2 Barier
Z3 Curb
[Z] Drives
{25 Guardrail
== (Guardrail Bamier Design Steel Post
== Guardrail Bamier Design Wood Post
Guardrail Cable Barier
uardrail MGS-2.1 Steel Post Bamier Design
= Guardrail MG5-2.1 Steel Post Left
= Guardrail MGS-2.1 Steel Post Right
== Guardrail MG5-2.1 Wood Post Bamier Design
= Guardrail MGS-2.1 Wood Post Left
= Guardrail MG5-2.1 Wood Post Right
= Guardrail Rail Left
== Guardrail Rail Right
21 Medians
[Z3 Pavement
23 Shoulder
(21 Traffic Dividers
23 End Conditions

‘

<

| Library  Active Template |

Preview:

Curmrent Template

Name: |Guan:|rai| MGS-2.1 Steel Post Bamier Design

Description: |

F=Fos-toa <

Display Close
(® Components () Constraints

[] Display Paint Names
[ Display All Components
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Placing 3D Guardrail Elements

Take the following steps to place the 2D guardrail lines:

o Use the OpenRoads Feature Definition Toggle Bar to select the desired feature.
e Toggle on the Use Active Feature Definition and Create 3D Automatically icon as shown below.

Feature Definition Toggle Bar n

éf;" RD_P_Guardrail MG5-2.1 Steel Post Left > |EP€;F y 4 + r‘&\ .J-f' o—j @

e Use the OpenRoads Geometry > Single Offset Partial tool to place the 2D guardrail element.

In the example below, the guardrail line is placed adjacent to the edge of shoulder. When prompted
to select an element, the edge of shoulder line was selected. The Offset value is set to 0.

Oiffzet:
Use Spiral Transitions
Mirror O
Remove Offset Rule [

W

Station | 11+50.00

Distance ~
0)i=o 17 093
Lock To Start O Start Parameters - <Alts
[ Start Distance 1+50.00 Lock To Start

Lock To End O & Dﬁset: 0.000
[ End Distance 3+04 .94
[ Length

Feature
Feature Definition

B

Since the edge of shoulder element does not have stationing assigned, the centerline will be used as
the reference element to define the station value. Civil AccuDraw is used to facilitate this task.

Take the following steps to use Civil AccuDraw to define the guardrail station limits:
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o Toggle on Civil AccuDraw

o Tab to the Offset field - there are two offset fields shown in the screen capture on the
previous page: one for the Single Offset Partial command and one for Civil Accudraw. Be
sure to toggle to the offset field for Civil Accudraw, which is the one below the Station value.

o With keyboard focus set to the Offset field, type in the letter “0”

o Civil AccuDraw prompts you to select the reference element or issue a reset to return to the
active command. Select the centerline as the reference element.

After selecting the centerline element, the Station value should reflect the cursor location relative
to the selected element. In the example on the preceding page, a Station value of 11+50 was keyed-
in. The second Offset value, which is part of the Civil AccuDraw function, is irrelevant as the Offset
value for the Single Offset Partial command is the value used to define the offset value, relative to
the shoulder line, for the new element.

After accepting the starting location, the ending Station value or a Length can be keyed in. We
recommend using the Length function rather than an ending Station value. This is due to the post
spacing of the 3D guardrail line. Use the following guidelines:

o Guardrail runs should be drawn in 6.25’ increments for the visualization of the posts to
appear correct at the end of the run.

o Cable Barrier runs should be drawn in 10.5’ increments for the visualization of the posts to
appear correct at the end of the run.

After the guardrail is placed, graphics for both the 2D and 3D view are drawn like the example below.

The rail is placed using the Model Detailing > Apply Linear Template command to assign the template to
the guardrail run in the 2D view.
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When complete, the guardrail run should appear like the example shown below.
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Placing a Cable Barrier Element

Placing a cable barrier run is like the process of placing a guardrail run. The cable barrier is typically placed
offset from the edge of shoulder or from the ditch line. See the Location and Design Manual for cable
barrier placement information. The Single Offset Partial command is used to place the cable barrier;
however, the user will have to adjust the profile since the element is offset from the shoulder, or from a
ditch line.

The following steps detail the process to place the cable barrier at an offset from the edge of shoulder.

e From the Feature Definition Toggle Bar, select the desired feature definition and toggle on the Use
Active Feature Definition, Create 3D Automatically, and Use Feature Definition Template

icons as shown below

@4

et (@ 8

e Use the Horizontal Geometry > Single Offset Partial command to place the barrier, like the
methodology described for placing guardrail on the preceding pages.

o After placing the cable barrier line, use the Apply Linear Template command to add the cables to
the design file.

The cable barrier run is placed in the file like the example shown below.

In the example above, the cable barrier was placed at an offset of 1.0’ from the edge of shoulder.
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NOTE: There are different cable barrier types and attachment methods. The barrier type shown here is
intended for visualization purposes and not intended to relay to the construction contractor that they must
use a specific cable barrier type.

The Single Offset Partial command uses the same profile for the cable barrier as the selected element that
it was offset from. The profile for the cable barrier can be adjusted using the Profile By Slope From
Element command.

Select the Vertical Geometry > Profile By Slope From Element command

When prompted to Locate First Element To Profile, select the cable barrier line in the 2D view
After selecting the cable barrier line, issue a reset button to move to the next step.

When prompted to Locate Reference Element, select the element that was initially used to place
the cable barrier (the edge of shoulder in this example)

e Enter the Slope for the graded shoulder, or the side slope, depending on location of the cable
barrier line and the element that was used as the initial offset. In this example, a slope of -8.0% is
used since the cable barrier line is on the graded shoulder which was defined as a -8.0% slope in
the roadway template.

After defining the rest of the parameters, a new profile is created for the cable barrier line, but it is not set
as the active profile. Take the following steps to set the new profile as the active profile:

e Select the 2D element representing the cable barrier line. From the pop-up menu, select the Open
Profile Model command.

e When prompted, open a new view window, and issue a data point in the view to display the profiles
for the cable barrier element. An example is shown below.
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B View5, Profile - CableBarrier = 3|z

e Notice that there are two proposed profile lines. The lower line is the new profile, which was
defined at a -8.0% slope from the shoulder.

o Select the lower profile line and choose the Set As Active Profile command.

5et As Active Profile

When the command is selected, the cable barrier is automatically adjusted to use the new profile.
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Cross Sections

The display of the guardrail in the cross sections is automated by the feature definitions. A cell is placed in
the cross section for each guardrail or cable barrier type. The following cells, some of which were added in
the January 2017 CADD Standards release, are used for the display of the guardrail in the cross sections:

GR_CABLE_LT_XS
GR_CABLE_RT_XS
GRBAR_MGS_STEEL_XS
GRBAR_MGS_WOOD_XS
GRBAR_STEEL_XS
GRBAR_WOOD_XS
GRLT_MGS_STEEL_XS
GRLT_MGS_WOOD_XS
GRLT_X_XS
GRRT_MGS_STEEL_XS
GRRT_MGS_WOOD_XS
GRRT_X_XS

An example of the cells displayed in the cross section is shown below.

B View 8, Cross Section - Corridor: CLP_JAMESON Plan: CLP_JAMESON Profile: PGL_CLP_JAMESON [ -E- (s

View Properties [=| |« = 13+60.00 x| > >

The cells should be automatically displayed. If the cells do not display, check the cell library
OHDOT_Symbols.cel to ensure that you have the latest version of the cell library containing the cells listed
above.
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Section 510 Modeling Existing Features

Overview

Existing features such as the existing pavement, sidewalk, and driveways, can be modeled by creating a
surface terrain model from the survey elements and then applying a surface template to the terrain.

This document will demonstrate the process to generate a terrain model for the surface of the existing
pavement for Jameson Road. This surface terrain model will be created using the surveyed edge of
pavement, center of pavement, and break line elements. After the surface terrain has been defined, a
template with the existing pavement buildup will be applied to the surface terrain to create the 3D mesh
elements representing the existing pavement buildup. Once defined as a 3D mesh element, the existing
pavement can be displayed on the cross sections and used in quantity calculations. An example of the
existing pavement as shown in a dynamic cross-section view is shown below.

B View 7, Cross Section - Complex Element: CLP_JAMESON E=N EER

[ ViewPropetties || 1« « || 12+25.00 [=] » =
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Note: See Page 15 for alternative method using the Create Closed Mesh tool. This method doesn’t support
the Element Component Quantities.
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Exercise 1: Modeling the Existing Pavement using a Surface Terrain Model

This section will demonstrate the process to create 3D mesh elements for the existing pavement. A portion
of Jameson Road will be removed so we will create two separate surface terrains, one for the portion that
will remain in place, and a second for the portion to be removed.

Part 1: Creating the Existing Features Design File
A new design file will be for the 3D mesh elements representing the existing features.

e Open ProjectWise Explorer

E

"
Basltercss

e Browse to the folder containing the training data. The folder location will be provided by the

instructor for each class.
Browse to the 400-Engineering\Roadway\Basemaps\ folder.
v Open one of the design files for the WorkSet. The file opened does not matter since it is being used

to access the file creation application.

Create a new design file to use for modeling the existing features. Select the OHDOT Create Design Files
application (OHDOT WorkFlow) to create the corridor modeling basemaps for the project.

&l |Onio DOT @ o

Home Apps Links
A | Ls

OHDOT OHDOT OHDOT Zip | OHDOT Create
Create WorkSet Project Indexer  Verifier Design Files

Projects (Q) Files (W)

e Use the Roadway Digital Terrain Model file type, “KD”, to model the existing features
e Choose the Create Files button to initiate the process.

Part 2: References
The surveyed edge of pavement and center of pavement elements will be used to generate the 3D mesh

elements representing the existing pavement.

v" Attach the following files as references (Home > Attach Tools > References):

Geometry Basemap for Jameson Road:
400-Engineering\Roadway\Basemaps\123456_BK003.dgn

Survey Basemap:
300-Survey\Basemaps\12345_FB001.dgn
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Use the Level Display function (OpenRoads Modeling > Home > Level Display) to turn off all the levels in
the attached survey design file (123456_FB001.dgn), except for the levels shown below

v" From the Home tab, select the Level Display icon.

Select the file 123456_FB001.dgn in the top
portion of the dialog.
Turn off all the levels by right-clicking in the
lower portion of the dialog and choose the All
Off from the pop-up menu.
After turning off all the levels, turn on the
following levels by clicking on each level
name as shown on the right.

o PV_X_COP

o PV_X_EOP

o SV_X Break_Lines

x

= Level Display - View 1 -

Ty ) [Vew Dipiy 4

& (B T oone [ -

-8 123456_KMODM.dgn
WeAA300-Survey\Basemaps' 123456_FBO01.dgn
Proposed Jameson Road, 123456_BK005.dgn, De...
Ref, 123456_BK005.dgn, Design-30

£ >

Mame Used ™ )

LT_X_Poles L
PV_X_Driveway
PV_X_Shoulder_Aggregate
PV_X _Steps

PV_X_Walk

RD_X_Cells
RD_X_Concrete_Pad
RD_X_Fence

RD_X_Gate
SV_P_Control_Cells_Set
SV_X_Break_Lines
SV_X_Control_Cells_Found
SV_X_LiDAR_Check_Spots
SV_X_Random_Point
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Part 3: Creating the Surface Terrain Model for the Existing Pavement

The surface terrain can be created for the existing pavement by directly using the referenced survey
elements, or by copying the elements from the FB reference attachment into the active file.

In this example, we will create a surface terrain model limited to the station limits of the pavement removal
areas, from station 12+00 to meet existing S.R. 185. A copy of the existing survey elements is required since
the elements will be edited to specific station ranges.

Take the following steps to create the surface terrain for Jameson Road.
v’ Use the MicroStation Copy Element command (Drawing > Copy) to copy the existing edge of

pavement, center of pavement, and break line elements from the Survey Field Book design file (FB)
to the active design file. The elements to be copied are shown below.

Be careful to copy the elements exactly on top of the original survey elements.
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- ‘-- — "‘"“1;-—-———-— — kY N
e Ty N
i D I, \
-~ :."""“-haj ‘\‘ \\
~ o T 'y
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.
Copy these four elements e RN
S~

v’ After copying the elements, turn off the reference attachment display of the survey basemap design
file, 123456_FB001.dgn (Home > Attach Tools > References).
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Take the following steps to prepare the copied elements to generate the surface terrain model for the
existing pavement:

v Use the Break Element command (OpenRoads Modeling > Drawing > Break Element) to break
each edge of pavement line and the center of pavement line at station 12+00 of Jameson Road.

The result is shown below with the elements from station 12+00 forward selected to show that the
lines are broken at station 12+00.

The edge of pavement elements will be used to define the boundary of the existing pavement surface
terrain model. The surveyed center of pavement elements will be used as a break line to define the
pavement crown. In this case, these elements are 3D graphics as generated from the Survey software and
can be used to generate the surface terrain model directly. 2D elements can also be used if they have an
OpenRoads profile defined.

Take the following steps to create the surface terrain for the pavement portion that will remain in place:

v From the References dialog (Home > Attach Tools > References), turn off the display of the file
containing the proposed alignment for Jameson Road (123456_BK001.dgn)

v" From the Terrain tab, select the From Elements command to create a terrain model from selected
elements.

E] OpenRoads Modeling A= H l'_t:g Et:: - - * LE
C

Home Terrain Geometry Site Layout

%. k 1;'5? #m From File %g

i| - w3 F Graphical Filt

|—L| Element 2 &38| From Graphical Filter e
@ Selection L4 *  [&% From Elements Methods +

Primary Selection Create

From Elements

Create Terrain Model From Elements

e Setthe Feature Type to Boundary
o Setthe Edge Method to Remove Slivers
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Choose the X_Triangles2 feature definition.
Key-in the Name for the terrain model X_PAVT_Jameson.
Select each edge of pavement element as shown below.

Create Terr...  — .
& -
- .
Parameters ~ T~ -
bl -~ e "'h-“'
Feature Type Boundary e % L -y
-~ - ~
et S TN
"h.‘. T \\
Feature ~ s - R .
- - -~
Featurs Definition | ¥_Triangles2 }fa H"""-. T~ - hq"'-.
S -~ . -
Sy - S
Name K_PAVT_Jameson Locate Next Element To Add - Reset e Tl e
when Daone e

Right-click (reset) when you are done selecting the elements.
When prompted, left click to accept each parameter.

After accepting each parameter, the terrain model is generated like the example below.

Take the following steps to add the center of pavement element to the terrain model as a break line.

OpenRoads Modeling

2

rOEHEB e+ S X

-

Home Terrain

Geometry Site Layout Corridors Model Detailing Drawing Production
=) k (% @ From File ‘&; #%
E - Element ’:‘ 2| From Graphical Filter e A:—tive
@q Selection i = 4% From Elements Methods * -
Primary (Q)  Selection (W) Create (E)
| =~ Change Feature Type
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From the Terrain tab, select Feature Management > Add Features

e Select the Terrain Model name from the drop-down list.
o Setthe Feature Type parameter to Break Line.
e Select the center of pavement element as shown below.

48 ad.. — X

Parameters ~

Terrain Model X_F‘.AVT_Jameso
Feature Type |Break Line

|Locate Element To Add |
Line String
Level: PV_X_COP s

Follow the prompts to accept the element. When complete, the center of pavement element is
added to the terrain model as a break line.

Following the steps above, create a second surface terrain for the portion of Jameson Road to be removed.

v Create a terrain named X_PAVT_Removed_Jameson from the edge of pavement and the break line
at the intersection with S.R. 185.

48 Create Terrain M., — X

Parameters ~ ~
Feature T |Bo d | 3“: ?ﬁ: it E&/

P undary ~ Sl v ‘ Locate Next Element To Add - Reset
Edge Method |None | “'-..:“'«T"h.‘ ‘when Done
T ey,
-
Feature ~ i - o -
b TR
- S -

Feature Definition [X_Triangles3 [~ ™ ,;:t'"‘ -~
Name |X_PAVT_Remo\fed_Jameson | - ""':.....:" : :..:""' ~— .

v Add the crown of pavement element as a break line to the newly created terrain.

510-7
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When complete, two separate terrains are created for the surface of existing Jameson Road like the
example below.
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Part 4: Create the Surface Templates

OpenRoads templates can be applied to a terrain model to define the subsurface composition of the surface
terrain. We will create two templates, one for the portion of Jameson Road that will remain in place, and a
second for the portion to be removed.

Existing Pavement Feature Definitions
The OHDOT Standards contain several Mesh features for existing pavement as shown below.

' OpenRoads Standards -~
O @ Features for Asphalt and Concrete
LY - . .
Removed features differ in the Volume
|5ﬁ'a.-'n":l o |2 ¥ . .
Option parameter setting.
4 é Mesh “
b @ Aggregate The features MD_X_Asphalt_Pavement
5 and MD_X_Concrete Pavement have the
o Asphalt .
b Components Volume Option set to a value of None.
b ¥ Concrete The features
b @ DNC MD_X_Asphalt_Pavement_Removed and
4 [gF Existing MD_X_Concrete_Pavement_Removed

< MD_X_Aggregate have the Volume Option set to a value

<_» MD_¥_Asphalt_Pavement of Unsuitable.
<7 MD_X_Asphalt_Pavement_Removed

These settings are used to determine
<7 MD_X_Box_Culvert

how the components are included in

<7 MD_X_Concrete_Pavement .
earthwork computations.

<> MD_X_Concrete_Pavement_Removed

Creating an Existing Pavement Template
Take the following steps to create a template to the Jameson Road surface terrain:

v From the Corridors tab, select Template > Create Template
v" Right-click on the Project Templates folder and select New > Template
v" Rename the new template “Jameson_X_Pavt”

Add components to define the pavement building of the exiting road.

v Choose Tools > Dynamic Settings to open the dialog shown below.
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. . Dynarnic Settings
Use the settings shown on the right. The Feature =]
Definition is set as follows: X (1000 Step:
= -0.400 Step: {0100
Linear\Modeling\Template S AT -

Points\Scratch\Scratch1

Feature Definition: || jnezr\Modeling\ Template Poi ~

[] Apply Affixes

hs= w |

Set Dynamic Origin

v" In the Current Template window, right-click and choose Add New Component > Simple.
v A simple component consists of four points defining a rectangular shape. Set the parameters as
shown below.

Cument Compaonent

Name: |x_,'-\sphalt |F‘5‘5'1L”"B Definition: MeshExisting \MD_X_ ~
Mesh'Existing\MD_X_Asphalt_Pavement

Thickness: 0.250

Width: [12.000

Note: The slope and width parameters are irrelevant as this is defined by the terrain surface.

v' Place the component at the 0,0 location as shown below.

e Er o

v Right-Click in the Current Template window and choose Add New Component > Simple to add a
component for a concrete pavement layer. Use the settings shown below.
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Current Component

Name: | ¥_Concrete | Feature Definition:

Slope: |D'DD3:’ | Mesh'Existing\MD_¥_Concrete_Pavement
Thickness: | 0.750 |

Width: |12.DDD |

v" Place the component at the bottom of the previous component. The completed template should
appear as show below

X PAVT

L_PAVTS

X_PAVT?7

TR >

Creating an Existing Pavement Removed Template
Take the following steps to create a template for the existing pavement removal areas.

Right click the name of the Jameson_X_Pavt template and choose the Copy option.
Right click on the Project Templates folder name and choose the Paste option.
Rename the copied template as “Jameson_X_Pavt_Removed.
Change the feature definition that is assigned to each of the two pavement layers as follows:
o Right click the X_Asphalt component and choose the Edit Component command.
e Change the Feature Definition to X_Asphalt_Pavement_Removed. Select the Apply button.
e Edit the X_Concrete component to use the Feature Definition.
X_Concrete_Pavement_Removed. Select the Apply button and close the Component
Properties dialog.
v"In the Create Templates dialog, choose File > Save and then close the template library.

AN NI NN
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Part 5: Apply the Surface Template

The template is applied to terrain model using the Apply Surface Template command.

v From the Model Detailing tab, select Apply Surface Template.

| |DpenRoadsMode|ing EroHiER e -2 2 X -

File Home Terrain Geometry Site Corridors Maodel Detailing Drawing Produ

g, * X i1 <k Create Civil Cell o\ | % E

6 ~ » - Process Civil Cell S
Elernent - Place . Apply urface Create
@ Selection L1 * | Civil Cell ¥k Drop Civil Cell Linearﬁfmplat Templates ~ | Closed Mesh
Primary (0} Selection (W) Civil Cells (E) 30 Tools

v" Select the Template for the portion of Jameson Road that will remain in place to apply the template
as shown below.

J'é Apply Surface Template — x
General ~
Template |Project TemplatestJameson_¥_Pavt E”
Apply External Clip Boundary [
Feature -~
Feature Definition |Disable Linear Features |
Name |NoLF |

[I:__ocate a Terrain Model

Terrzin Model: X_PONVT _Jameson
Level: DT_X_Triangles2

v" When prompted, select the terrain model.

The template is applied to the 3D model, like
the example at right.
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Part 6: Dynamic Cross Section View
Take the following steps to display the elements in a dynamic cross-section view:

v Turn on the reference file display of the Jameson Road alignment (123456_BK003.dgn), which was
turned off in a prior step in this training exercise (OpenRoads Modeling > Home > Attach Tools).

v Turn on the reference file display of the survey design file (123456_FB001.dgn), which was turned
off in a prior step in this training exercise (OpenRoads Modeling > Home > Attach Tools).

v' Use the Level Display dialog (OpenRoads Modeling > Home > Level Display) to turn on the
following levels for the survey file (123456_FB001.dgn):
e DT_X Terrain_Boundary
e DT _X Terrain_Ground_Line

v’ Set the survey existing ground terrain model as the active terrain.
e Choose the Element Selection tool (OpenRoads Modeling > Home > Element Selection).
e Select the survey terrain model boundary. Allow
the cursor to rest on the boundary element until
the pop-up menu appears. @z @&‘ .
e From the pop-up menu, choose the second icon -
to set the selected terrain model as the active
terrain.

| Set As Active Terrain Model

v Hold down the right-mouse button in the view window.
Select View Control > 2 Views Plan/XS from the pop-up menu.

v" When prompted, select OK to generate a Dynamic XS view.
e When prompted to Locate Corridor or Alignment, choose the Jameson Road alignment.
e Enter a Left Offset value of -100
e Enter a Right Offset value of 100
e Enter a Station value of 12+00
e Enter an Interval of 50
e When prompted to Select or Open View, enter a data point (left mouse click) in the cross-
section view window. An example is shown below.

B View 7, Cross Section - Complex Element: CLP_JAMESON EI@
View Properties |'| [« =« | 12+25.00 |V| | |

EXliy] -
969 ons
968+ oo
B L TE TN Py Iy I PO oo
ol T A e AR R g e IR S NG SL ol
b T R e 1965
geal e
963 o
962+ 962
96+ oS
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Part 7: Component Quantities

The OpenRoads component quantities report can be used with the surface terrain and mesh elements. Take
the following steps to generate the component quantities for the Jameson Road pavement removal 3D mesh
elements:

v From the OpenRoads Modeling workflow, Home % i VA "E; %
tab, select Civil Analysis > Element component Reports  Civil  Comidor Dynamic = Terrain

spn . Analysis* Reports = plan Vi Impert *
Quantities as shown at right. i
Med = Analyze Point

v" When prompted to Locate First Element, choose | Analyze Between Points
p p _ E Calculate &rea

the surface terrain model for Jameson Road. Right- w1, Design

. = ﬁ Analyze Volurme
click (reset) when complete. 54 - |

e H
—  Inverse Points

ﬂ, Analyze Trace Slope
ﬂ. Analyze Pond

4 Element Component Quantfjes
T

" Create Cut Fill Volumes

v The Element Component Quantities report is
opened like the example below.

Both the Volume and Surface Area are reported for

&% Quantities Report By Named Boundary
each of the components as shown below.

&D Mass Haul Diagram

End Area Volumes Report

The Unit Cost can be assigned for each Material to

generate a cost estimate. Cross Section Report

3D Drive Through

w
L
w
L

Select the Report button to send the quantities to
the OpenRoads Report Browser. From there, the
report can be saved in ASCII, Word, or Excel formats.

E’J Element Component Quantities — X

Material Surface Area Volume Units Unit Cost  Total Cost/Material

3 Mesh'Exigting MO _¥_Asphatt_Pavement_Removed 67.9540 CuY
Mesh*\Existing"MD _¥X_Asphaltt_Pavement_Removed 73487765 0 SaF
Mesh"Exigting MO _¥_Concrete_Pavement_Removed 1] 203.3620 CuY

SqF

Mesh"Exigting MO _¥_Concrete_Pavement_Removed

Total Estimated Cost: |14969.37

Elements Name: |X_F‘A‘U’T_Fiernoved_Jarnesor'|
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Alt. Exercise 2: Modeling the Existing Pavement using Create Closed Mesh

This section will demonstrate the process to create 3D mesh elements for the existing pavement using the
Create Closed Mesh tool. A portion of St. Peters Rd. will be removed so we will create two separate surface
terrains, one for the portion that will remain in place, and a second for the portion to be removed.

Part 1: References
The surveyed edge of pavement and center of pavement elements will be used to generate the 3D mesh
elements representing the existing pavement.

v" Attach the following files as references (Home > Attach Tools > References):

Geometry Basemap for St. Peters Rd:
400-Engineering\Roadway\Basemaps\123456_BK002.dgn

Part 2: Creating the Surface Terrain Model for the Existing Pavement
The surface terrain can be created for the existing pavement by directly using the referenced survey
elements, or by copying the elements from the FB reference attachment into the active file.

In this example, we will create a surface terrain model limited to the station limits of the pavement removal
areas, from station 17+00 to meet existing S.R. 185. A copy of the existing survey elements is required since
the elements will be edited to specific station ranges.

Take the following steps to create the surface terrain for St. Peters Rd.

v' Use the MicroStation Copy Element command (Drawing > Copy) to copy the existing edge of
pavement, center of pavement, and break line elements from the Survey Field Book design file (FB)
to the active design file. The elements to be copied are shown below.

Note: Be careful to copy the elements exactly on top of the original survey elements.

Copy these
four elements
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v After copying the elements, turn off the reference attachment display of the survey basemap design
file, 123456_FB001.dgn (Home > Attach Tools > References).

v Then use the View Rotation: Rotate View by 3 points so that the St. Peters Rd. alignment
annotations are in the correct orientation.

B '] 500, 00",

Take the following steps to prepare the copied elements to generate the surface terrain model for the
existing pavement:

v" Use the Break Element command (OpenRoads Modeling > Drawing > Break Element) to break
each edge of pavement line and the center of pavement line at station 17+00 of St. Peters Rd.

The result is shown below with the elements from station 17+00 forward selected to show that the
lines are broken at station 17+00.

-—— B
ﬂ. S - - . - E = W
J 584" 1454°W B &

SR ]

v" Select the level PV_P_Saw_Cut_Line

v Use the Place Line command (OpenRoads Modeling > Drawing > Place Line) to draw a line to
each point edge of pavement line at sta. 17+00 of St. Peters Rd.

The edge of pavement elements and sawcut element will be used to define the boundary of the existing
pavement surface terrain model. The surveyed center of pavement elements will be used as a break line to
define the pavement crown. In this case, these elements are 3D graphics as generated from the Survey
software and can be used to generate the surface terrain model directly. 2D elements can also be used if
they have an OpenRoads profile defined.

Take the following steps to create the surface terrain for the pavement portion that will remain in place:

v From the References dialog (Home > Attach Tools > References), turn off the display of the file
containing the proposed alignment for St. Peters Rd. (123456_BK002.dgn). Then turn the survey
file back on (123456_FB001.dgn).

v From the Level Display dialog (Home > Primary > Level Display), turn off all levels within the
survey (123456_FB001.dgn) then turn on the DT_X_Terrain_Ground_Line &
DT_X Terrain_Boundary level.
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v" From the Drawing tab, select the Create Complex Chain command under the Groups. Then select
all the EOP from Sta. 17+00 of St. Peters Rd. to S.R. 185.

v" From the Terrain tab, select the Additional Methods command to create a terrain model from
selected elements.
ﬂ% ﬁv Add Features

@ T A3 Remove Feat
Additional ~ Topo Active
Methods*  [mport = * = Change Feat

4 B Create By Text Interpolation
Create Terrain Model From Ascii File

Create From Point Cloud

Create Clipped Terrain Model

Create Complex Terrain Model
Create Delta

Create Corridor Alternate Surfaces

&
|53
L&

&

&

T

Create Terrain Model frorm Design Meshes

v" Once the Create Clipped Terrain Model tool has been selected then survey terrain boundary.

Ll i
ﬁ Create Clipped Ter..  — X
Parameters ~
Reference Terrain Model w
Clipping Method Intemal >
[T T T 777 77| [ Horizontal Offset 0.000
,,,,,,,,,,,,,, 3
[ Vertical Offset 0.000
Feature ~
Feature Definition X_Triangles ~
\‘ﬁ% Nare

| ‘Locate Reference Terrain Model Element ‘
[

e Setthe Clipping Method to External

o Horizontal Offset = 0.000

e Vertical Offset = 0.000

e Choose the X _Triangles2 feature definition.

o Key-in the Name for the terrain model X_PAVT_Remove_StPeters.
o Select each edge of pavement element as shown below.
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J'é Create Clipped Terrain Mo..  — s

Parameters ~

Reference Terrain Model DAR-185_TopoSurvey

Clipping Method Extemal
| [ Herizental Offset L e T —-——
[ Vertical Offset 0.000
iy ure » = §$; —————————————
Feature Definition e Locate Next Clipping Element - Reset
Mame PAVT_Remove_StPeters \nhen Done

Complex Chain '\ Line String
Lewel: PV_X_EOP

e Right-click (reset) when you are done selecting the elements.
e  When prompted, left click to accept each parameter.
e After accepting each parameter, the terrain model is generated like the example below.

Note: this method automatically adds the center of pavement element to the terrain model as a
break line.

o Repeat the process above for the Existing to Remain section of St. Peters Rd. using
X_Triangles3 feature definition and Key-in the Name for the terrain model
X PAVT_Remain_StPeters.
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Part 3: Applying a Closed Mesh to a Surface

The Create Closed Mesh can be applied to a terrain model to define the subsurface composition of the
surface terrain. We will create two templates, one for the portion of St. Peters Rd. that will remain in place,

and a second for the portion to be removed.
From the Modeling Detailing tab, select Create Closed Mesh tool under the 3D Tools sections.

Set the Method to Element to Depth

[ )

e Depth=0.25

e (Choose the MD_X_Asphalt_Pavement feature definition.

o Key-in the Name for the closed mesh X_PAVT_Remain_StPeters
e Data selected the first prompt.

e Select the surface of pavement element as shown below.

"
ement

| Select Top Surface Bl
Terrain Model: ¥_PAVT_StPeters_Remain

| Triangles
Parameters A~ Elevation 985455
| Slope 3.4
Use Fence Aspect 46.16
| Level: DT_X_Triangles3
| Method |Elemerd to Depth ~ |
| | Depth |0.250 |

| Feature Definition |MD_X_Asphah_Pavement
| ¥_PANT_Remain_5StPeters

| MName

v Following the steps above, create a second closed mesh for the surface terrain for the portion of St.

Peters Rd. to be removed.

Choose the MD_X_Asphalt_Pavement_Removed feature definition.

°
e Key-in the Name for the closed mesh X PAVT_Removed_StPeters.
o Select the surface terrain shown below.
| | [
| |
.'J
P D By g ey oy fl
L I el I I e |
|Se|ec1 Top Surface Element | I'I
Te:rrain Model: X_PAVT_StPeters .I
| DL e e Lo sos 915 (
| Use Fence iopp;5%?21 . I|' |
| Method |Element to Depth . | Level: DT_X_Triangles2 |'I |'I
L—" Depth 0250 f |
Fezture Definition |MD_X_AsphaH_Pavemerd_Removed w |“‘x_\__ |'II .'II
MName |X_PAW_Removed_St Peters T _\.R"x. .'II I-'
T | [
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v" When complete, two separate closed mesh’s are created form the surface of existing St. Peters Rd.
like the example below.

Tip: go to the view attributes C=l drop down to change the view display style to
Illustration:IgnoreLighting.

Creating an Existing Asphalt Concrete Base
From the Modeling Detailing tab, select Create Closed Mesh tool.

e Setthe Method to Element to Depth

e Top Mesh Side = Use Lowest

e Depth=0.75

e Choose the MD_X_Concrete_Pavement feature definition.

e Key-in the Name for the closed mesh X_Concrete_Pavt_Remain_StPeters
e Data selected the first prompt.

o Select the surface of pavement element as shown below.

/

—————— |Select Top Surface Element

ﬁ Create Closed Mesh — * X_PAVT_Remain_StPeters ]
Level: MD_¥_Asphalt_Psvement

Parameters ~
Use Fence
Method |Blemert to Depth |
Depth 0750 |
Feature Definition |MD_X_Concn'ete_F‘avernerrt w |
Name |><_Conc:‘e1e_Pavt_Hemain_StPefter5 |

e Anew Drop down with appear Top Mesh Side select Use Lowest.
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v" Following the steps above, create a second closed mesh for the surface terrain for the portion of St.
Peters Rd. to be removed.

e Choose the MD_X_Concrete_Pavement_Removed feature definition.
e Key-in the Name for the closed mesh X_Concrete_Pavt_Removed_StPeters.
e Select the surface terrain shown below.

@ Create Closed Mesh — >

Parameters ]

Select Top Surface Element

X_PANVT_Removed_StPeters
Level: MD_X_Asphalt_Pavement_Removed

lUse Fence

Method |Blemert to Depth
Depth [0.750 |
- Feature Definition |MD_X_Cnncrd£_Fatremem_Hemoued e |

MName |X_Cmcrete_Pavt_Hemcved_St Peters |

v" When complete, you should have a Pavement layer and a concrete layer along St. Peters Rd. like the
example below.

X_PAVT_Removed_StPeters
Lewvel: MD_¥_Asphalt_Pavement_Removed

X._Concrete_Pavt_Remowved_StPeters
Level: MD_X_Concrete_Pavement_Removed

v Dynamic XS view of St. Peters Rd. use the View Properties shown below.

W View §, Cross Section - Line: CLP_STPETER (=@ =]
[ Viewproperies 8] 1« <« [ wreseo0 || »
o oot
O Conteron ComentOftzees | =mT T \\s . 998
Backbone Screen Width: = T"_“_"—::_“.:“"\_/ ________ Loga
Vettical Exaggeration: e S b S A )
I DisplayNullPaints | o T T T s e e e e T re93
[] Display Cut and Fill Graphics Loga
[] Display Cut and Fill Values
991

99H

990+ 990

9‘93:‘“39':\“309‘99@,-‘-§‘-"§‘,§"y°‘:§":§>‘:f":§":~";~“-‘-‘W“@N‘ﬂfé"\,‘ﬂ@'m‘-"&‘n"‘«?‘é"@‘é"«“‘«“é‘é‘&q‘"
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Section 514 Widening and Resurfacing

Overview

Widening and resurfacing projects can be accommodated using the OpenRoads Designer tools. Template
components can be added to define pavement planning and wedge course components. This section will
introduce users to the tools available for widening and resurfacing projects.

Template Components for Overlay and Stripping

From the OpenRoads Modeling WorkFlow, select the Create Template icon from the Corridors tab to
open the Create Template dialog. To add an Overlay/Stripping component to the template, right-click in
the current template window and choose Add New Component > Overlay/Stripping as shown below.

Add New Component Simple

Set Dynamic Origin LSt
Unconstrained
Null Point

End Condition
Overlay/Stripping

Circle

+F=hHoHtEu g >

Several parameters are available to define the overlay/stripping component.

Current Component

Name: | Feature Defintion: | esh\Agaregate \MD_ ~
Top option: Follow Surface ~ | AMtemate Bottom Surface:
Bottom option:

Component Depth: 0.000 Label:

Surface: <Actives « | [[] Stripping Component

Surface Depth: 0.000 Label:

Name
Specifies the name of the new component.
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Feature Definition

Specifies the feature style of the new component. This option is used for display and to define the
component's material. The OHDOT standards contains two features for an overlay/stripping
component:

Mesh\Resurfacing\MD_P_Pavement_Planing
Mesh\Resurfacing\MD_P_Wedge Course

Top Option
Specifies how the top of the component is defined. The following options are available:

Follow Surface
Specifies the top of the component will follow the surface.

Follow Component
Specifies the top of the component will follow the defined top of the component.

Follow Highest
Specifies the top of the component will follow the higher of the defined segments or surface.

Bottom Option
Specifies how the bottom of the component is defined. The behavior of these options can be
different, depending on the selected Top Option.

Follow Surface
Specifies the bottom of the component will follow the surface at the defined depth but will
not cross over the top of the component. The following options are available:

Follow Component
Specifies the bottom of the component will follow the defined top of the component at the
defined depth but will not go above the top of the component.

Follow Lowest
Specifies the bottom of the component will follow the lower of the component/surface at
the defined depths.

Follow Highest
Specifies the bottom of the component will follow the higher of the component/surface at
the defined depths.

Component Depth
Sets the depth of the bottom below to the defined component line. This value cannot be negative.

Surface
Defines the surface to follow along. Does not support aliasing.

Surface Depth
Sets the depth of the bottom below the surface. This value cannot be negative.

Alternate Bottom Surface

If this field is populated, when alternate surfaces are created from the Roadway Designer Create
Surface command, the bottom of this component will generate an alternate surface of the specified
name.

Section 514 - Widening and Resurfacing



Ohio Department of Transportation

November, 2019

Office of CADD and Mapping Services

Label (Component Depth/Surface Depth)
Parametric label, used to change the default depth(s) from within Roadway Designer > Tools >
Parametric Constraints.

Stripping Component
Defines whether this component is designed to remove material or add material. Used in end-area
volumes.
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ODOT Example Templates for Overlay and Widening

The OHDOT_Templates.itl library contains two sample templates for widening and resurfacing as shown
below. These templates can be used as the starting point for customization to meet a variety widening and
resurfacing project needs.

B Create Template = O X
File Edit Add Tools
Template Library: Curent Template Display Close
= Name: [Asphalt Concrete without Stabilization | ®Components O Constraints
é g%rét_ltdame List Description: | | Display Point Names
| 3 Backbones ls Tunnel Template [] Display All Components

|21 Divided Roadways
23 Undivided Roadways
|21 Pavement and Shoulder 301-08E Uncurbed
(23 Pavement and Shoulder 301-09E
|21 Pavement and Shoulder 301-10E
==

{3 Widening & Resurfacing 301-08E

o a % 3
| Asphatt Concrete without Stabilization . W “--‘-""""'---... R-ACH HRE«Q_ li
: 25 Overay and Widening A A
| = Asphalt Concrete without Stabilization L-P ING R-PLANING
£ End Condtions L.ACB B EP R-ACB_B_EP
23 Project Templates
| = Overay | LadBBTBOE@S
| == SR185
I L-AGR-RB-OS
| | Library  Active Template | F=hLoH-tO M b g >
| Preview: T

These templates have pavement planning and wedge course components defined. The pavement planning
component is defined as shown below:
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File Edit Add Tools

Template Library:

HEs

MName:
== Point Name List
23 oDoT
| 3 Backbones
(2] Divided Roadways

{24 Undivided Roadways

[ Pavement and Shoulder 301-08E Uncurbed

(21 Pavement and Shoulder 301-03E

(23 Pavement and Shoulder 301-10E

21 Ramp Gore

5 Widening & Resurfacing 301-08E
enay
Asphalt Concrete without Stabilization
: {25 Oveday ar "=
| = Asph: Component Properties
[Z1 Components
(23 End Conditions

Description:

Name: PAVT_PLANING

Cument Template

|Aspha|t Concrete without Stabilization |

Iz Tunnel Template

{3 Project Templates

Use Name Ovemide:  PAY ANING
| == Overay [ Use Name Overide: P2 T_PLANING —
| = SR185 Description: | | —
. Fegie Deiia Mesh*Resurfacing"MD_FP_Pavement_f ~
Nest >

Display Rules: |

| [ Edt...

Parent Component:

|

| | Lib Active Template

| | Aokl = | [ Exclude From Top/Bottom Mesh
| Preview:
| Overay/Stripping Properties
Top option:

Follow Surface ~

Bottom option: Follow Surface v

0.000

<Actives

Component Depth:
Surface:

Surface Depth:

24

Altemate Bottom Surface:

Label:

II

[ 5tripping Companent

_

November, 2019

Display
(® Components

Close
(O Constraints

Display Point Names
[] Display All Components

The pavement planing component is defined as a straight line across the template. The component is
defined in the template below the pavement, but the actual location of the component within the template
is not important. When the template is processed, the top of the pavement planing component will follow
the existing terrain surface. The bottom is defined to follow the terrain surface with a depth of 1”. An

example is shown below.

B View 8 Cross Section - Corridor: CLP_S185 Plan: CLP_$123 Profile: PGL_CLP_S135 e =]
View Propetties |v|| l4 < | 3a7e3500  [+] »
1006.0 [-1006.0
S — 10055
[-1005.0
Section cut graphics
Fevd B Sirtace Fayt P T
evel urface_Pavt_Planing [
Ref: Design (123455_KMD04 dgn) 005,
[-1004.0
:\Q,l :\o\\ Ky ’\@ I :\a_,l '\'U T U N N S B B S U
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The wedge course component is defined to overlap the bottom of the Asphalt Concrete Intermediate
Course layer as shown below.

L
File Edit Add Tools

Template Library: Cument Template Display

Close
L= Mame: [Asphatt Concrete without Stabilization |  ®cComponents O Constraints
é g%rg_ltdame List Description: | | Display Point Names

| 3 Backbones ls Tunnel Template [] Display All Components
(21 Divided Roadways
23 Undivided Roadways
(21 Pavement and Shoulder 301-08E Uncurbed
(23 Pavement and Shoulder 301-09E
|21 Pavement and Shoulder 301-10E
23 Ramp Gore
{25 Widening & Resufacing 301-08E
erlay
Asphalt Concrete without Stabilization
: 25 Oveday ar**s=——

= Agph: Component Properties R- F'LANINL:
[Z3 Components

i o [WEDGE_COURSE
(2 End Conditions B EDGE_COURSE #| R-ACB B EP

23 Project Templates B P
Use Mame Overmide: 'WEDGE COURS
= Overay U EDEE FLIUREE Close
| s SR185 Description: | | r—
| Feature Definition: Mesh\Resurfacing"MD_P_Wedge_CoL ~ T
ext >
Display Rules: | | Edit...
| Parent Component: o ﬂ Y]
|| Lib Active Template 5
| | =D 2 | [ Exclude From Top/Bottom Mesh
| Preview: - ; Test
| Overlay//Stripping Properties .
| v Follow Component  ~ | ptemate Bottom Surface:
| Component Depth: 0.000 Label:
|
| Surface: <Active> [ 5tripping Companent

When the template is processed, the top of the wedge course component will follow the component
definition. The bottom is defined to follow the terrain surface with a depth of 1” which is the depth of the
pavement planing. An example is shown below.

B View 8, Cross Section - Corridor: CLP_S185 Plan: CLP_S135 Profile: PGL_CLP_$185 = =
View Properties_|v]| I« < | 3a7e2500  [*] > >l
1006.0 [-1006.0
[-1005.5
_ L
——— 1005.0
WEDGE_COURSE

Level: MD_P_Surface WWedge Course ———
Ref: Design (123456_KMDD4.dgn) F1o04:5-
I-1004.0

U GRS BICUNE-  “ UN = A S B U B VR I B A U U G G S
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The Overlay and Widening template is configured with the same settings for the overlay/stripping
components as the example shown above. The difference is that this template is configured to search for a
saw cut line on the left and right sides of the centerline to define the limits of pavement widening.

The right side of the template, showing the R-SAWCUT point is shown below.

1 Create Template - m] X
File Edit Add Tools

Template Library Cumrent Template Display Close
| |23 C1\Bentley\ CONNECT\Work Spaces\OHDOTWork Sets\12345(]  Name: [Asphatt Concrete withaust Stabilization | ®Companents O Constraints
. g ;;I.J.rg_rame List Description: | | Display Point Names
| (£ Backbones Is Tunne! Template [[] Display Al Components

(2] Divided Roadways

£ Undivided Roadways
(23 Pavement and Shoulder 301-08E Uncurbed
(23 Pavement and Shoulder 301-09E
(2 Pavement and Shoulder 301-10E

(X3 Ramp Gore
—
{24 Widening & Resurfacing 301-08E

{23 Overlay A S
= Asphalt Concrete without Stabilization
{23 Overay and Widening i
Ry S S —— VTS

[C1 Components
(23 End Conditions
(21 Project Templates R-ACB.B EF m.acB.B EP1

—_— R-ACIC_B_EP p_aCiC B EFT

R-AGR_.B EP. p.AGB:B-EP1
< >
| [Torary Active Template | MR < )
|

| Preview: Test..

The L-SAWCUT and R-SAWCUT points are defined at a 10’ offset from the center of the template. These
points are configured with a Horizontal Feature Constraint to search for a graphic defining the saw cut
line location in the case that the sawcut is not at a constant offset from the centerline of the alignment. The
point properties are shown below.
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Point Properties > .
The elements representing the saw cut
s SAWC ] #| [ ooy ] must be added as corridor references
[ Use Feature Name Overide: R-SAWCLIT Close using the OpenRoads Modeling >
Feature Definition: Linear\Modeling\Template Points\ | o Corridors > Corridor References >
[] Superelevation Flag Add Corridor References command.
-
Altemate Surface: | - |
Member of:
R-ACSC
Constraints
Constraint 1 Constraint 2
Type: |Slope V| |Horizortd Vl
Pl <4 et /|4
Parent 2: | Rollover Values...
Value: [-1.60% |[=] [10.000 |[=]
Label: R-Lane1 Slope v R-Saw Cut Width "

Horizontal Feature Constraint [PV _P_Saw_Cut_Line

Range: 10,000

An example of this template, with an additional lane added to the right side, is shown below. The Sawcut
and wedge course components are defined like the Overlay template example.

View Properties

1006.5+
10086.0+
1005.54 1

1005.0

WEDGE_COURSE ———
1004.54 Level: MD_P_Surface_\Wedge Course —_—
Ref: Design (123456_KMO004.dgn) T

1004.0
1003.54
1003.0+

1002.54
FE I N Y YT T I N VI VNI YI VN E I P P P @ P
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Processing Overlay Templates using the Existing Profile

The examples above were generated using a proposed profile to process the overlay template. The point
named “PGL” is at the origin of the template as shown below and is applied to the alignment and profile.

Lt BTG _Bs0S

S — R-PLANING

W-ACB_B_EP

+-anRt0d b

For many projects, the user will want to process a template that overlays the existing pavement using the
existing profile rather than a proposed profile. For example, the project may require planing off a portion of
the pavement and replacing that with new asphalt pavement layers.

There are many variations for overlay project requirements. Two examples are illustrated below.
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Example 1
For this scenario, we will overlay the existing pavement with 3” of new pavement using the 1.6% cross

slope for the new pavement, as defined in the template. The following template is used for this example:

ODOT > Backbones > Undivided Roadways > Widening & Resurfacing 301-8E > Overlay >
Asphalt Concrete without Stabilization

The template can be processed as defined using the existing profile to place 3” of new pavement by planing
the existing pavement as necessary.

Defining the Existing Ground Profile
The existing ground profile displayed in the profile view is read from the active terrain model. This profile

is not a “named” profile that can be used for corridor modeling. It is necessary to generate a profile from
the alignment and terrain model that can be used for corridor modeling.

The Profile From Surface, or Quick Profile From Surface command, located in the OpenRoads
Modeling workflow, Geometry tab, can be used to generate the existing profile.

HH Open Profile Model |_ \_

o Set Active Pofile  — | The Quick Profile From Surface command extracts a profile from
Ines urves

the selected alignment, using the selected terrain model, for the

#+ Profile Creation = v v
[ Profile From Surface entire length of the alignment. No additional parameters are
: : available.
|# Quick Profile From Surface
[ Project Profile To Element The Profile From Surface command allows additional parameters
[} Project Profile Range To Element to define starting and ending stations, horizontal and vertical
I~ Project Extended Profile offsets, etc.

v Profile Intersection Point

In the example below, the Quick Profile From Surface command was used to generate an existing profile.
The existing profile lies on top of the profile that is displayed from the terrain model.

B View 4, Profile - CLP_S185

- L LLRPCIERIDNEE &eBluke The newly created profile can be
T named using the Properties dialog
100457 from the pop-up menu when the profile
100551 is selected, as shown at left.
1003.0 _ : o
10025 o = &@ /ul X
1001.5+
T Mol o o o o ol o o O o o o T
. cPi ::x cPi @Q -1@ é"Q & cs S Q'ﬂ'@'\b‘g '\b(’i'\ Qﬁpu &0 @qu’@i Qx Q@i ,LQK Qh@ s
*'S‘g:' ’Qb o? o njb’" n? lb*‘: ‘b" 03:‘9 o 03.“‘3 ] n?, ‘b" .b‘:) ‘b"’ o ﬂ?“‘o Nl n?, "_-.43 n?;f:
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The profile is given a name according to the OHDOT CADD Standards as shown below.

lm » Start Point 0.000°.1001.582"
e > End Paoint 4729.722' 957 989"
fag ™ 16~ | L8 g 4731437
1007+ Deltax 4729722
1006 Count 553
10054 L > Point
1004+ ' Tl XGL_CLP_s185 |
10034 Feature Definition X_Boundary
e -
10024==== : _
1004 Vertical Offset 0.000"
Horizontal Offset  0.000
1000+ Start Distance  385+00.00
9959+ End Distance 438+84.37
998 Profile Adjustmen None
£ 6‘ of & D Qpti i 2§ &' §
Q ) rape Option Triangles &
& ‘) 4’ 1};’@,‘@;@ 1 Point Selection Al @ ﬂbﬁ‘bé:' (%)p‘:’
B T IR,

Defining the Pavement Planing Parameters
The template is applied like the example below. Note that the proposed 1.6% pavement slope does not
match the existing pavement slope.

W View 8, Cross Section - Corridor: CLP_S185 Plan: CLP_S185 Profile: XGL_CLP_5135 =B S
View Properties || |4 < s90:5000 7| [ ]l

T070.6- froio.e
1010.4+ : : : : : : F1010.4
10102 ; 10102
1010.0 F1010.0
1009.8 +1009.8
ool e e 1008.6
10084 _mem— e T T T - Co—— [1009.4
e g PAVT_PLANING = - — L1009.2

- Level: MD_P_Surface_Pavt_Planing o .
1009.0 Ref- Design-3D (123456_KM001 dgn) F1008.0
1008.8 +1008.8

-"‘-.

1008.6 ~l +1008.6
1008.44 T 10084,
1008.2+ T T o082
1008.0 r1008.0
1007.8 +1007.8
1007.64 F1007.6
1007.4+ F1007.4
B ) B - 0 = B 3PS B BB B N B LS ) S S B e L Y s e 10072

AR S U TV T T E IS AT

The pavement planing follows the existing pavement slope for both the top and bottom depths. This can be
adjusted to follow the bottom the proposed pavement by editing the template as follows:
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Add New Component >

Template Documentation Link.. Add a point to the pavement planing component by right-
Check Point Connectivity... clicking on the component and choosing the Add Point
Delete Components command.

Change Template Origin

Delete Constraints from All Points Add a point to the component by clicking on top of the point
Edit Component.. ACIC_B_CL point.

Add Point

Insert Arc Next, move point L-Planing on top of point L-ACIC_B_EP by

Unmerge Component Points right-clicking on point L-Planing and choosing the Move
Set Component Display Rules Point command.

Delete Component

Move point R-Planing on top of point R-ACIC_B_EP by right-
clicking on point R-Planing and choosing the Move Point
command.

Set Dynamic Origin Ctrl-D

When complete, the PAVT_PLANING component now follows the bottom of the proposed pavement as
shown below.

e Component Selection

M L-ACIC

PAVT_PLANING

Note: There are now two points on top of each other at the left and right point locations. These
points can be merged by right-clicking on the points and choosing the Merge Point command to
remove the L-PLANING and R-PLANING points

Double-click the bottom of the pavement layers to edit the PAVT_PLANING component properties. Three
components are defined at this location. Select the PAVT_PLANING component from the list to edit the
properties.

Note: The WEDGE_COURSE component is not needed for this example and can be deleted.
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Component Properties

Change the Bottom Option to

X

Name Follow Component.
[JUse Name Overide:  PAVT_PLANING
Description: | | Set the Component Depth to a

e
Feature Definition: |Mesh\Resurfacing‘\MD_P_Pavement_Plan ~ | valu '

MNext

Display Rules: | | | Edit._ | x>
Parent Component | v| ﬂ

[]Exclude From Top/Bottom Mesh

Overlay/Stripping Properties

Top option: | Pl Surizge v | Alternate Bottom Surface:

Bottom option: | Follow Component | | ~ |
Component Depth: |{]._{}(}(]. | Label: | - |
Surface: | <Active> - | [ stripping Component

Surface Depth: |{]._{}(}(]. | Label: | - |

When the template is processed, the pavement planing now follows the top of the existing pavement and
the bottom of the proposed pavement like the example below.

Uiew Properties |'” |« « ”
TUU/S .2
1007.0+
1006.8
1006.6+
1006.4-
1006.24 e " ey
L R R S TP ey WI e ———
| IR S — i ) Rt e
0058 | = | ool MD_P_Surface_Pavt_Planing s e o
1005.6+ Ref Design-3D (123456_KMO01 dgn)
1005.44
1005.24
1005.04
1004.8
1004 6
1004 .4
1004.24
1004.04

wua'%‘;{‘-"fﬁ“:'v"':»”:\q',~*’:~“‘>@!~"‘:~"‘!~""‘:\'v S = B B = R U U P UL U e S e

=] > i
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For this scenario, we will overlay the existing pavement with 3” of new pavement by matching the existing
pavement width and cross-slope. The following template is used as the basis for this example:

ODOT > Backbones > Undivided Roadways > Widening & Resurfacing 301-8E > Overlay >
Asphalt Concrete without Stabilization

A few changes need to be made to the template for this example:

1. Edit the constraints for points L-ACIC_B_EP and R-ACIC_B_EP to define these points so that they
will find the existing edge of pavement lines and meet the pavement surface. The properties for the
point L-ACIC_B_EP are shown below. Point R-ACIC_B_EP will be defined similarly, with at an offset
of 8’ to the right of point ACIC_B_CL.

Point Properties X
Name: L-ACIC_B_EP | # | Apply |
|:| Use Feature Name Override:  |-ACIC_B_EP Close
Feature Definition: i i i w
LineariModeling\Template Points\Asj < Previous
[]superelevation Flag
Mext >
Alternate Surface: W
Member of.
L-ACB1
L-ACIC
L-ACICT
PAVT_PLANING
Constraints
Constraint 1 Constraint 2
Type: Harizontal ~ Project To Surface L
Parent 1: ACIC_B_CL ~ ﬂ Any Direction hed
Value: [6.000 |[= [<Active> v
Label [ACIC Thickness v] | v
Horizontal Feature Constraint: |Linear\ModeIing\TempIate Points\Scratch\Scrat ~ |
Range: [-10.000 |
2.

the top-down.

a Component Depth value of 0.

Edit the remaining EP points so that the pavement buildup is defined from the bottom-up instead of

Delete the WEDGE_COURSE component. It is not needed for this example.

Modify the PAVEMENT_PLANING component to follow the bottom of the proposed pavement with
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When the edited template is processed, the pavement slopes meet the existing terrain like the example
below.

B View 8, Cross Section - Corridor: CLP_S185 Plan: CLP_S185 Profile: XGL_CLP_S185 =n e

View Properties |~ | |« 4H 385+00.00 =] » >l
1002.2-] |o0z.2
1002.0+ 1002.0
1001 8 — 10018
1001.6 - ! 10016
1001.4+ P e ey F1001.4
00124 o - . 1001
1001.0-| \\\ l1001.0
1000.8- Ry 1000.8
1000.6 \\\ 1000.6
1000.4-| o | o004
100029 Lot : . ‘\\ I1000.2

I U= RN ) B B R U~ B~ B S AL B A I U IR AN B A N N I

o

The left and right edge of pavement lines are defined with an offset of 12’ and do not meet the existing edge
of pavement lines from the survey data. The Horizontal Feature Constraint parameter, which is defined
in the template Point Properties dialog, can be used to set points L-ACIC_B_EP and R-ACIC_B_EP to meet
the existing edge of pavement lines will be define the Feature Definition of the edge of pavement element.

With this release of the software, the Horizontal Feature Constraint parameter does not allow selecting
Survey features. The surveyed edge of pavement lines must be copied from the survey design file to the
modeling design file and then assigned a new feature definition that can be used for the modeling process.

After copying the existing edge of pavement lines from the survey design file to the modeling design file, set
the feature definition for the newly copied elements by using the OpenRoads Modeling > Set Feature
Definition command as shown below.

a OpenRoads Modeling O EHE R e
_ _ The feature Linear > Modeling > Template Points
Home Terrain Geometry Site Layout . . .
- - > Scratch > Scratch1 is used in this example.
g, e 1< Import/Export ~ e
2 " R AR .
LR o7 Design Elements ~ Select each copied edge of pavement element to
ement .. . i L.

©  Selection .. * ¥ Standards v Toggles ~ assign the new feature definition.
Primary Selection m Set Design Standard .l . . .
g I The feature definition is assigned like the example
eQ |Scratch1 Design Standards Toolbar_ below
: . Set Feature Definition
Properties %

Match Feature Definition

F Civil Message Center

LD Set Element Information

Line String: 1
Feature: L g\Template P
No Active Profile

Level: PV_X_EOP

Speed Table

\
I

i

1

\

I
.
Ly
I

i

\

\

\

i
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Point Properties

Name:

[JUse Feature Name Override:

Feature Definition:

[]superelevation Flag

X

|L-ACIC_B_EP

\’|ﬂ| Apply |

L-ACIC_B_EP

Close

|Linea|‘\ModeIing‘\Template Points\Asj V|

Harizontal Feature Constraint

Range:

|Linear\M0deIing\TempIate Points\Scratch\Scrat ~ |

|-10000 |

In the Create Template dialog, edit
the point properties for points L-
ACIC_B_EP and R-ACIC_B_EP to assign
the Horizontal Feature Constraint
parameter using the Scratch1 feature

Altemnate Surface: | v like the example at left.
T_;rggjmﬁ Note: The Horizontal offset value of 8’
LACe is used to position the pavement
PAVT_PLANING points inside the limits of the existing
pavement. The software will search
Constraints from the location of the points,
Constraint 1 Constraint2 outward, for the intersecting elements.
e e ] [Foee e ] If the template points are already
Paentt: [N v| 4| [AnyDirecon ] wider than the existing pavement the
process will not find the existing
vale 8000 |[E]  [cactve V] pavement lines.
Label |ACIC Thickness | | |

The edge of pavement elements must be added as a corridor reference for the modeling process to
recognize the lines. Choose the OpenRoads Modeling > Corridors > Add Corridor Reference command.

o EHER a2 S X s

OpenRoads Modeling

Home Terrain Geometry Site Layout Corridors Model Detailing
@ * () ﬁ * .+ Copy Template Drop | ‘ :
H ~ Y Import IRD
_ Element ... New New , N Template
L-E| Selection i.i 7 | Corridor Template Drop §i/ Transitions ~ M
Selection Create

Primary

123456_KMO0O01.dgn [2D - V8 DGN] - OpenRoads

Drawing Production View

s 2

Drawing

@ @ Define Target Aliasing s
ﬁ i+ Corridor References * Im

Edit Edits e E
Template Drop 7 izt ff+ Add Corridor Referel\nce 1
Edit Remove Corridor Reference |

e  When prompted to locate the corridor, choose one of the corridor handle graphics to identify the

corridor.

e Next choose the edge of pavement elements to add them as corridor references
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Right-of-Way Basemap Design Files

ODOT’s CADD Standards detail the use of basemap design files to draw plan, profile, and cross section
information for your project in real world dimensions. These drawings are then referenced into sheet
design files to produce the plan sheets for the project.

Several basemap files may be used depending on the complexity of the project. The ODOT CADD Standards
allow for multiple basemap design files for each unique discipline (Drainage, Lighting, MOT, Right-of-Way,
Roadway, Signals, etc.)

The OHDOT Create Design Files application is used to create new design files using the seed files for the
project.

Right-of-Way information can be placed in a single design file, or multiple depending on the size of the
project and the number of people needing access to edit the information. For most projects, as a minimum,
the use of two right-of-way basemap design files is recommended:

File Name Purpose
400-Engineering\RW\Basemaps\######_BR001.dgn | Existing right-of-way information
400-Engineering\RW\Basemaps\######_BR002.dgn | Proposed right-of-way information

See the ODOT CADD Engineering Standards Manual (OHDOT), Section 300 File Management for more

details.

The right-of-way information is often generated by ODOT’s survey personnel. all right-of-way information
is stored in the 400-Engineering\RW\Basemaps)\ folder regardless of who generates the information.
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Right-of-Way Feature Definitions

The OHDOT WorkSpace contains several feature definitions intended for right-of-way areas, such as the
parent tract area, or taking areas, as well as features for the right-of-way lines that are shown on the right-
of-way plans.

Point Features

Several features are available for storing right-of-way points in the \Points\Control Points and
Monuments folder.

These features are used with the Geometry > Point commands, selected from the OpenRoads Modeling
or the Survey Workflow.

&4 OpenRoads Modeling rodiEe-2 B2 X -

Home Terrain Geometry Site Layout Corridors Medel Detailing Drawing Production

o . Import/Export ~ whe # 4 Offsets and Tape
E ] k = ‘ 2 0 % / O ¢
@

|#% Design Elements ~ & Reverse Curves

Element .., Ciwvil Reports | Lines  Arcs  Point

Selection i T ‘JEB_ Standards ~ Toggles + - . - B Spirals ~
Primary (Q) | Selection (W) General Tools (E) Point
| | Equal Space Points [
Explorer Locate Point

| b4 File Modify Points

Civil Accudraw is used to place points at specific coordinates or at a station and offset location from a
selected OpenRoads Alignment.

Home Terrain Geometry Site Layout Corridors Model Det,

&1 OpenRoads Maodeling rodide-2 2 X -

k=l * s 1 Import/Export ~ M % /'
[ ~ |#% Design Elements = v )
Element ..., . Civil Reports | Lines Ar
@ Selection i.i ™ | % Standards * Toggles = - - -
T sy ] =t chon ) General Te 225 Civil Accudraw
| 3 Activate Rules |
@ Explorer - 5 Deactivate Rules
61‘: | File );9’ Remove Rules
=
3 & Items !ﬁ Deactivate Reference Rules

See the OHDOT_ORD_Design_303_CivilAccudraw guide for more information using Civil Accudraw.
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Elevation

Elevation Mode | MNone

Rotation

RotationMode | Relative to alignment

Reference Rotation Alignment |CLHW}(_SD3?

Rotation [NOO"00'00.0"E

Feature —
& | Station | 1020+50.00
& Offset | ENNND

Nome pst | BECETT

Description | |

Feature Definition |P_Iron_Pin_with_ID_Cap_Set v |

The point element is placed with rules for the station and offset value. The rules can be edited by selecting
the element and then clicking on one of the rules as shown below.

The rules for the selected
point can also be edited in
the Point Constraints
section of the Properties
dialog.
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Parcel Area Features

The parcel area features are used when defining the closed geometry that makes up a specific area, such as
an easement or taking area. The graphics drawn for these areas are not intended to be shown on the final
plans. Areas created using these features are intended to be used for computation purposes. These features

are in the \Linear\Parcel Areas folder in the OHDOT Standards.

Areas can be placed using the OpenRoads Geometry tools to place lines and arcs. After placing the elements

that define the closed area, the Complex Geometry command is used to create the closed shape.

In the example below, the Geometry > Lines > Line Between Points command is used to place the lines
defining the parcel area by snapping to previously placed geometry points. The MicroStation Origin snap is

used to snap to the center of the geometry points.

48 Line -

07 ce
[ Line Direction |S87°44'43 T'E

Feature ~

Feature Definition
Mame P_ESMT

Level: SV_P_Man_Cells_Set

Note: If the Origin snap is used to snap to the points when placing the curvilinear elements, the point name
is associated with the endpoints of the curvilinear element. The Properties dialog shows the name of the

points associated with the endpoints of the selected element as shown in the example below.
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Properties *1X

B View 1, Design

m-&@ -4 PP 0MN9 D BE| & &
/" Line: P_ESMT

4 Elements (1)

General

w
Feature -
Line: P_ESMT
Extended ~ Feature: Linear\Parcel Areas\P_Easement_frea
Mo Active Profile
Geometry v ) Level: R\wW_P_Easement_Area
Line Between Points Rule -
Geometry Points ~
~  Start Point [Z] 2095740.190.613C
X 2095740.190

A 613058.77

v End Point IR24| 95773.564,613(
X 2095773.564
Y 613012 554

The Geometry > Complex Geometry > Complex By Element command is used to create the closed shape
for the area. In the example below, an easement area is created. Note that the direction for the closed area,
when using the Automatic Method, is indicated by the arrow drawn at the end of the first element
selected, at the opposite end from the end closest to the location where the element is selected.

4%3 Create
Method

Maximum Gap

The closed geometry element is intended to be used to generate parcel areas and is not shown on the

completed plan. The graphics that are placed when using these Parcel Area feature definitions are placed as
construction class elements. These closed areas are useful to generate parcel reports.
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Right-of-Way Linear Features
Features for right-of-way and lines are in the \Linear\Right-of-Way folder in the ODOT Standards. These

features are used to draw the right-of-way lines that will be shown in the right-of-way plans.

The right-of-way lines can be drawn by using the Origin Snap to snap to previously placed geometry
points or by using the Keypoint Snap to snap to the corners of previously placed curvilinear elements used

to define a closed parcel area.

If these lines are drawn by snapping to the underlying parcel element or the geometry points, a rule is
created to link the lines to the underlying graphics. The right-of-way lines will respond to changes made to
the underlying graphics.

In the example below, the feature definition Linear\Right-of-Way\Easaements\RW_P_Standard
Highway Easement was used to draw the easement lines that will be shown on the right-of-way plans. The
level for the underlying parcel area element can be turned off.

Tip: The Geometry > Offsets and Tapers > Single Offset Partial command can also be used to easily
draw right-of-way lines along curves like the example below. Note: The element is drawn in the direction
that the parcel area was stored. In the example below, the area was stored in the counterclockwise

direction.

48 Single Offset Partial

Offset [0.000
Use Spiral Transitions
Mirror O
Remove Offset Rule [

Distance
Lock To Start O
[ Stert Distance [17250¢
Lock To End O
[ End Distance [239.855
[ Length [es.751

Feature

Feature Definition |HW_P_Staﬂdard Highway Easement « ‘
Name |SH Ease ‘
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Parcel Annotation
The feature definitions for parcel areas have annotation definitions defined. The Drawing Production >
Element Annotation > Annotate Element tool is used to annotate selected parcel area elements.

Parcel annotation is typically placed in the drawing model of the sheet design file. The process to clip
sheets is detailed in the OHDOT_Plan_and_Profile_Sheets document.

In the example below, the closed element representing the easement area was annotated in the drawing
mode] using the Drawing Production > Element Annotation > Annotate Element tool. The bearings,
lengths, and the parcel name are annotated.

/' /S87°57/30"E
' 46.71"

Annotation graphics can be moved or deleted as needed.

Note that if multiple areas adjacent to one another are annotated the bearing and length labels will be
placed for each component of the complex element. This will result in overlapping labels that the user can
manually delete.

If the parcel area includes an arc element, the radius, length, chord bearing, and chord length are annotated.

If the element is annotated again, previous annotations are left in place. The Drawing Production >
Element Annotation > Remove Element Annotations command is used to remove previous annotations.

All annotations are drawn using the active Annotation Scale value.
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Parcel Labels

ORD supports placing labels that have fields computed from the selected geometry graphic or data point
location. The label maintains an association to the element that is being labeled and is automatically
updated if changes are made to the element.

Two separate tools that may be used for placing labels are documented below. The new Civil Labeler tool
was added to the 2021 Release 1 version of ORD, Version 10.10, and is the preferred labeling tool moving
forward. The older Place Label tool is still valid and may be used if desired.

Civil Labeler

A new annotation tool, Civil Labeler, has been added to the 2021 Release 1 version of ORD. As of this
writing, the function is in a “tech preview” status as the tool is refined. The Civil Labeler can be accessed
from the OpenRoads Modeling WorkFlow by selecting Drawing Production > Labels > Civil Labeler
from the ORD Ribbon menu.

T) OperRoadsModeling ~ @ S HE + - > £ =k X = 0D00DO_Eric_Misc_GTC

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help

NG e % O O E A AL A YA A

N

Element Drawing

Elernent ., Clip Create  Update Saved AT{;{ Place = Place Place @ Place Edit Change Text A Civil z
@ Selection L}~ Volume B Saved View View Settings Saved View Table = Note Label — Text Text Attributes ~, 7| |Labeler nnotation > Model Annotat
Primary Selection Clip Saved Views G Tables MNotes Text o | Labels r} Annotations

| Civil Labeler
Civil Labeler

.Q |No Feature Definition

Mot @ A /[, ¢

Properties > 0 x

When the command is selected, the Civil Labeler Tool dialog is opened with the
OHDOT_Civil_Labeler.xml file loaded as shown below.

,!-—E\ Civil Labeler Tool - OHDOT_Civil_Labelerxml - *

Drainage And Lkilties
Plan - General

Plan - Intersections
Plan - Linear

Plan - Points

Plan - Profile Elevation
Plan - Project Flags
Profile

)

E.
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The xml file is configured with multiple folders containing multiple label definitions as shown above. Each
folder contains multiple labels. It is beyond the scope of this training guide to document each label option.
A few of the common labels will be documented below. Contact the CADD and Mapping Support team with
questions or requests to add additional labeling options.

Cross Section and Drainage and Utilities labels will not be covered in this document.

ODOT recommends placing most labels in the various Drawing models for the sheets. Labels should not be
placed in the sheet model.

When a label is selected, the dialog presents several options to the user like the example below.

}—E Civil Labeler Tool - OHDOT_Civil_Labelerxml - *
2+ Civil Labels CivLabelerPlan-Centedine Construction

E#l-[ | Cross Section

Drainage And Utilties Method:  Select Elements

=+~ Plan - General ) - = o

P Centerine Construction Leader. |ﬁu.rtn Left Right | Extension:

|| Const Limts Frame: | pane v|  Offset 0.50
Plan - Intersections

Plan - Linear Divider: | Mane R |
[+ Plan - Poirts
[+ Plan - Profile Elevation [] Use Selection [] Use Fence
Plan - Project Flags
@[ Profile
Rotation: |‘|.liew Horizontal <5 |
| Place | Close |

|
ARE AMTNEA

It is beyond the scope of this manual to document every option. The ODOT labels have been configured
with the default options most used for each label type. Examples of commonly used labels are included
below.

For more information, see the OHDOT_ORD_Design_800_Plan_and_Profile_Sheets training guide.

Section 600 - Right-of-Way 600-9



Department of
W mnspnmﬁon
aaaaa

August, 2022
Place Label

With a 2021 Release 1 version of OpenRoads Designer 10.10, ODOT recommends using the new Civil
Labeler tools. This section is retained in the document for reference.

A label can maintain two types of associations. The first is regular association, in which if you move the
element, the label remains at the same place, only the leader line moves along with the element. The second
is relative association, in which the label will stay at the same location relative to the original snap point.
That is, if you move the element the label will also move with it.

Several labels have been configured in the OHDOT standards for various types of labels. These labels are
placed using the Drawing Production > Notes > Place Label command.

= survey roHERe- 2 A E X - C:\Bentley\CONNECT
Home Field Book Analyze Edit Terrain Geometry Drawing Production
¢ G2 % O |

AlE=

N e & '@ X s
_ Element .., Clip  « Create  Update Saved dpvy Place | Placef Place
[=]F) Selection i.i 7 ‘u’olume G saved View View Settings Saved View | Table | MNote] Label
Primary Selection Clip Saved Views fa | Tables Motes

The Place Label Settings parameters are displayed in the Tool Settings dialog as shown below.

£% Place Label Settings - *

=X
=

Labels can be placed with or without a leader line by
selecting the corresponding icon at the top of the
dialog.

Type:

Cell Name:

Dimension Style:
Label Rotation:

Start At:

Honzontal Attachment:

Cell

_Lbl_Pln_S5ta-Off
&2 _Lbl_Leader_Line

Horizantal

Terminator

)

v By

The dialog has the following parameters:

Type

The Type option is used to place labels using a Cell or a Text Favorite. The cell option allows for
labels that contain multiple computed annotations. When the cell option is selected, the dialog
allows selection of the label from a cell library.

If Cell is selected, the Cell Name parameter lists all the cells found in the libraries defined by the
configuration variable MS_CELLLIST. The labels that have been defined in the OHDOT standards are
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named with the prefix _Lbl_so that they will be listed first in the dialog. A partial list of the cells in
the OHDOT WorkSpace that have been defined as labels is shown below.

_Lbl_PIn_Bearing-Distance_Leader %‘
_Lbl_PIn_Bearing-Length
_Lbl_PIn_Begin_Project
_Lbl_PIn_Begin_RW_Acquisition
_Lbl_PIn_Begin_Work
_Lbl_PIn_Coordinates_ME
_Lbl_PIn_Coordinates_XY
_Lbl_PIn_End_Project
_Lbl_PIn_End_RW_Acquisition

If the Type parameter is set to Text Favorite, the Favorite Name item allows selection of a
predefined text favorites.

In general, the Cell option is used for placing labels as they have been defined in the OHDOT
WorkSpace. The text favorites are used as a component of the Cell labels, or other annotation
functions within ORD such as the station annotation or the curve data. There may be occasions
when using one of the text favorites directly is desired.

Dimension Style

The Dimension Style parameter us used to select a dimension style from the OHDOT standards
that will be used to set the symbology settings for leader lines. Two options are provided in the
OHDOT Standards that are used for the labeling process:

_Lbl_Leader_Line
_Lbl_Leader_Line_With_Terminator

See the online documentation for a description of the remaining parameters.
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Station and Offset Labels

Labels that have been defined using a station or offset text favorite require that the alignment is selected
before the label is placed.

In the example below, the _Lbl_PIn_Sta-Off cell is selected.

Jf{; Place Label Settings

| 4
7 |BE=

Type: | Cell
Cell Name: | _Lbl_Pln_Sta-Off

Dimension Style: ' &2 _Lbl_Leader Line
Label Rotation: | Horizontal
Start At: i-Terminal:ur

Horizontal Attachment: | Auto

AlA|re

The user is prompted to Identify Element or Data Point in the prompt field at the lower left corner of the
ORD interface. Take the following steps:

o Select the alignment for the station and offset reference

e Select the location for the label. The Start At parameter is set to define whether the data point is at
the Terminator, or the Placement point for the label.

e Additional labels can be placed without the need to re-identify the alignment

Additional label types have been defined for Right-of-Way plans. See the Cell Name drop-down list to
review the available labels. The _Lbl_Pln_Begin_RW_Acquisition label is shown below.

BEGIN RWACQ
STA, 1020+50
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Geometry Builder

There are multiple ways to create a parcel in ORD. The Geometry Builder tool is specifically designed for
creating and editing parcel elements.

Select Geometry > Complex Geometry > Geometry Builder from the OpenRoads Modeling workflow as
shown below.

©] OpenRoadsMedeling - S HE [ « - 4 F# 2 X = 105153_BROD1.dgn [2D - V8

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

a . T -
k| b EE £ Impert/Export \! .1 ? / o ¢ % Offsets and Tapers \{..J f’( EH Open Prof
& ~ ] |% Design Elements ~

AR C - ¥ Set Active
T |- Civil  Reports  Lines Arcs  Point FUErsE Lunves Modify ~ Complex 1
@ Selection it ™ ‘¥ Standards Toggles ~ - - - 2L Spirals ~ ~  Geometry* | | Profile Cr
Primary (Q)  Selection (W) General Teols (E) Horizontal (R) ~ Complex By Element

| E ﬁ M 'Q No Feature Definitior 2 Cormplex By PI

File

Q&P

The Geometry Builder Tool dialog is opened as shown below.

E’] Geometry Builder Tool
EHE T % X
§X: 0,000 ¥: 0.000 -~ Begin Point

|
;mj|Bearing '”Deg Min Sec || Survey Feet '||7'°'§ r"’ |a/° (‘_ @}J%I
| =

Bearing | Distance Type

-

Wx <@ > [

5 Mot Closed ~ &7 =

See the Bentley online help for options not covered in this document.
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Creating Parcel Elements
The steps to create a closed parcel area are summarized below.

e Select the Add new geometry button

ﬂ Geometry Builder Tool

A geometry definition named NewGeometry1 is
EH&%I.% X3 o s Y

created as shown at left.

No Feature Definition - P X 0.000

MNewGeometry 1

e Choose the feature definition from the drop-down list. By default, No Feature Definition is defined
as shown above.

o Edit the name of the geometry element by selecting the name, and then left-clicking on the name a
second time once it has been selected.
e Toggle on the Create ruled civil elements option

P_Taking_Area ~ |} x: 0.0000 Y 0.000° + Begin Point

mj Bearing * Deg Min Sec * Survey Feet |?°‘§ Y ({ |/p fr @}4‘%
Type

Bearing Distance

iz

=
Create ruled civil elements | .

o Enter the data to create the parcel area. An example is shown below.

& Geometry Builder Tool - X
P_Taking_Area D X: 0,000 ¥: 0.000 <+~ Begin Point
4-5H . ) [
: B = Deg Min § . 5 Feet 7 ,§9
mj earing eg Min Sec urvey Fe | a ff |/° ('— @‘} fjo_s-
Bearing Distance Type -
N42°3835.0"E 46100 Line " A
MNBS°53220"E 133.140° Line - =)
S10°3824.0"W 40.450° Line -
o
X
=
Place Mon-Tangent Complex Civil Element Ruled | Place | | Close |
E Begin Point ~ No Line ~ % v Perimeter=[376.690'] Area=[3392.537'2(0.124a)] Closure=[502°45'29.2"W 0.006']

Information about the parcel, such as the perimeter, area, and closure of the shape, is displayed at
the bottom of the geometry builder dialog.

]

.
1
1
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e Select the Begin Point icon, or key-in the (X, Y) coordinates for the start of the parcel location.

When the Begin Point icon is selected, the parcel graphics will drag on the cursor until a data point
location is defined.

The graphics are displayed in the file as temporary graphics like the example below. Changes to the
parcel definition are dynamically reflected in the temporary graphics.

NB9°5322.0"E =]
& 133.140' '

a-- ,'I

: 55

N oY

BV’ S
> oY
£ w ll'

o Select the Place button to write the graphics to the design file. The parcel element is placed in the
design file using the symbology defined by the selected feature definition.

Saving Parcel Definitions to an XML File
After the geometry has been defined, it is good practice to save an XML file with the geometry data.

e Choose the Save icon at the top left of the Geometry Builder dialog.

Note: In this release, the software does not allow saving the file directly in ProjectWise. Save the file
to the desktop and then copy the file into ProjectWise in the \400-Engineering\RW\EngData

folder for the WorkSet.

Previously saved XML files can be re-opened for editing using the Open File icon.
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Locking Right-of-Way Elements

Parcel areas and right-of-way curvilinear elements can be locked by deactivating the rules. The rules for
selected elements can be deactivated by selecting the element and choosing the Deactivate Rules
command from the pop-up menu as shown below.

Alternately, the rules can be deactivated by choosing the Geometry > Civil Toggles > Deactivate Rules
command and then selecting the element(s) to deactivate the rules.

Once deactivated, the element is locked and cannot be edited or deleted. Use the Activate Rules command,
which can be selected from the pop-up menu or by choosing Geometry > Civil Toggles > Activate Rules,
to reactivate the rules to allow editing or deleting the element.
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Export Right-of-Way Geometry to XML

XML files can be saved with the parcel element definition as a back-up to the parcel data. This is useful to
recreate the parcel should the data be inadvertently modified or deleted. To save an XML file for a parcel
element, select the Geometry > Import/Export > Export Geometry command.

&4 OpenRoads Modeling rodidRhe-2 82X -

Home Terrain Geometry Site Layout Corridors Mo

i, ey £ Import/Export ¥ (o] P
@ Element < Import Geometry
@3 Selection L. ~ 1 Import Horizontal Geometry From Ascii File

Primary (Q) | Selection (W) 1 Import Horizontal Points From Ascii File

1 Import Vertical Geometry From Ascii File

E Properties ﬁ Export Geometry &:‘

- yiew 1,

When prompted, choose the element that you wish to export to an XML file.

Save the XML file in the \400-Engineering\RW\EngData folder. Name the XML file using the name of the
parcel element.

The Geometry > Import/Export > Import Geometry command is used to import the XML file if it is
necessary to recreate the parcel element.
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Reports

Various reports are provided for parcel areas and points.

Horizontal Geometry Report
Select a parcel area and let the cursor rest on the element until the pop-up menu appears. The Horizontal
Geometry Report option can be used to generate a report for the area.

- = = Horizontal Geometry Report |8

When the reporticon is selected from the pop-up menu, the Report Browser dialog is opened with the
default Horizontal Alignment Review Report selected.

In the Report Browser dialog, the LegalDescription and Map Check folders contain various reports for
parcel areas.

Depending on the report command that is used to open the Report Browser dialog, the selected report may
not contain the desired information. For example, if the Report Browser dialog is accessed by selecting the
Horizontal Geometry Report icon as shown above, selecting the ParcelLayoutFromRefernce report
does not have the necessary information to generate the station and offset data for the report.

When using the Horizontal Geometry Report, the Horizontal Alignment Review report is the default
report as shown below.

=] Bentley Civil Report Browser - C:\Users\ethomas\AppData\Local\ Temp'3\RPTkap2 ficexml - [} X
File Tools Help
Ci\Program Files\Bentley\OpenRoads Designer CONNEC

Horizontal Alignment Review Report

I Cant -

I Civil Terrain Report Created: Tuesday, November &, 2019
4 CivilGeometry Time: 2:01:36 PM
Aquaplaning.xs!

GeometryPoints.xsl ;
HorizontalAlignmentAres.xs! Project
HorizontalAlignmentCheckintegrity.xs| Description:

tU”ZD"tﬂ:::‘gnme'ﬂéﬂmmD‘LiﬂiD;(aTalme‘ﬁ' File Name: C-\Bentley\CONNECT\WorkSpaces\OHDOT\WorkSets\105153_RW_TESTW00-Engineering\RW\Basemaps\105153_BR001 dgn
rizontalAlignmentCurveDataTablexs .

I—ur\anta\AI;nmentCurvESetRewew.xs\ Lagt-Ravisai: 1152019 1029:05

HorizontalAlignmentintervalXYZ.xsl
HorizontalAlignmentlLength.xsl
HorizontalAlignmentReviewASCllxs! Alignment Name: 3-SH
HorizontalAlignmentReviewWithPlLus! Alignment Description:
HorizontalAlignmentStationEquations.xs! ;
HarizontalAlignmentToTIW.s! Alignment Style: Linear\Parcel Areas\P_Easement_Area

HarizontalAndVerticalAlignmentReview.xsl Station Northing Easting
HorizontalElementsTable.xs!

: Design

Note: All units in this report are in feet unless specified otherwise.

HorizontalElementsTableSimplified.xsl Element: Linear

HorizontalElementsXYZ .xs|
HorizontalRegressionPointsNSlewsas! POT (IP81) 3+63.39 613058 .77 2095740.19

HarizontalRegressionPointsReview.xs! HPI (1PS2) 0+57.01 613012 55 2095773 56
SettingOutTable.xs| Tangential Direction: S35°4959'E

SettingOutTableDeflection.xs| Tangential Length: 57.01

Traverse.xs|
TraverseCurveASCllxs!
TraverseCurveASCII2.xs!|
TraverseCurveASCII3.xsl HPI (1pPsz2) 0+57.01 613012 55 2095773 56
TraverseEditASCllxsl HPI (IPS3) 1403.72 613010.89 2095820.24
TraversePoints.xsl - Tangential Direction: S8T°5T30'E

Mnrtic s At b et el v

q » Tangential Length: 46.71
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Parcel Reports
Various reports applicable to parcels are available on the Home tab in the Reports group as shown below.

2] OpenRoadsModeling ~ S HE [z &« - » £ &2 X = 105153_BRO01.dgn [2D - V& DGN;

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

& fone ] ot 1 MBS RE |2 L 2 g A

Y= Y= - - < Expl Attach El t . Reports Civil Corridor  pccet Terrai
||EO ” =0 HE W ||!O ”A——‘{:I | I Tools - E T l@ T Seleerzt?gn [ - Analysis *  Reports ~ Mars;ger Import

Attributes (A) Primary (8) Selection (Q) ? Horizental Geometry Report

| | E ﬁ - '? ¥ Herizontal Point Report

87 Legal Report
¥ Map Check Report

Q-4 PPROOD BD S

Station Base Report

sapadoly [2) I saiojdxg o

?f Superelevation Report
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Legal Report
Legal descriptions can be generated by selecting Reports > Legal Report from the Home tab. When this
command is selected, the user is prompted to enter the following information:

e Locate First Element
o Choose the first parcel element to be included in the report
e Locate Next Element - Reset to Complete
o Choose additional parcel elements to be included in the report or reset to complete the
parcel selection process
e Locate Parent Element - Reset to Skip
o Choose the parent tract element
e Locate Primary Reference - Reset to Skip
o Choose the primary alignment for station and offset references
e Primary Reference Alignment: Bandwidth
o Enter the bandwidth value
e Locate First Secondary Reference Element
o Choose the secondary reference element for station offset references. Reset to skip this step

After entering the data as prompted, the report is generated. By default, the LegalDescription
HorizontalAlignmentLegalDescription report is selected. Any of the reports in the LegalDescription
category can be selected. If a reference element is included in the selection process, the station and offset
information is included depending on the selected report.

ﬂ Bentley Civil Report Browser - C\Users\ethomas\AppData'Localh Temp'3\RPTajpdk3zs.xml - m} x
File Tools Help
CAProgram Files\Bentley\OpenRoads Designer CONNEC P A
arcel Layout Report
P Cant
! Civil Terrain Report Created: Tuesday, Movember 5, 2019
I CivilGeometry Time: 2:15:33 PM
I CivilSurvey
I CorridorMadeling [ "
PO— Project: Design
I Images Description:
4 LegalDescription File Name: C'BentleylCONNECTWYorkSpaces\OHDOTWYorkSets\105153_RW_TESTW00-
HorizontalAlignmentLegalDescriptionas! fle Mame: £ ineering\RW\Basemaps\105153_BRO01 dgn
HorizentalAlignmentlegalDescriptionReference sl _ . . .
Horizontal AlignmentLegalDescriptionReferenceASCI Last Re\nsed.. 52019 1029:05
%rcell.avoutFromREfErence 5 lonut(;}ruli Hote: All units in this report are in feet unless specified otherwise.
PropertyDescription.xs| actor
PropertyDescriptionExtended.xs!
PropertyDescriptionExtended? x|
PropertyDescriptionLongMames.xsl Layout Points from Chain CLRVWX_S037
RightOfWayTakes.xsl To Offset
[
; mapChECk Point Station Distance
illing
I Schemas IPS1 1020+50.00 R1 30.00 R
: gtﬂ‘t‘_e‘“gﬁs . IPS2  1020+8500R1 7500 R
aton =
I Superelevation IPS3 1021+31.71 R1 75.00 R
I TemplateLibrary PS4 1022+15.00 R1 30.00 R
' Turnouts
I _Themes Description of 3-SH
raw-xmi.xs|
ShowAllxsl From the point of Beginning.
Thence $35°49'59"E for 57.01 feet to a point on the boundary, thence S87°57°30"E a distance of 46.71 feet to a point on
the boundary, thence N63°39°37"E a distance of 94.67 feet to a point on the boundary, thence N&7°5730"W a distance of
165.00 feet to the Point of Beginning.
‘ » Containing 4763.48 sf (0.11 acres) more or less. v
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Map Check Report

August, 2022

The map check report is generated by selecting Reports > Map Check Report from the Home tab. When
this command is selected, the user is prompted to locate the parcel element for the report. An example of

the report is shown below.

ﬂ Bentley Civil Report Browser - C\Users\ethomas\AppData\Local\ Temp3\RPTtcOaziv1.xml — O X
File Tools Help
C:AProgram Files\Bentley\OpenRoads Designer CONNEC M A
ap Check Report
I Cant
I Civil Terrain Report Created: Tuesday, November 5, 2019
I CivilGeometry Time: 2:17:22 PM
I CivilSurvey
I CorridorMaodeling Proiect: Desian
I Evaluation . J_ i 9
I' Images Description:
I" LegalDescription File Name: C:'Bentley\CONNECTWorkSpaces\OHDOTWorkSets\105163 RW_TESTW00-
4 MapCheck * Engineering\R\W\Basemaps\105153_BR001.dgn
MapCheckASCll.xs| R s';?jﬂ 11/5/2019 10:29:056
MapCheckLatitudeDepartureASCllxs! s
MapCheckLatitudeDepartureVerticalDifferenceASCll l"'}l:;"d Hote: All units in this report are in feet unless specified otherwise.
I Milling o,
I Schemas
I Stakeout
: :tat"’”lmfs:t Alignment Name: 3-SH
uperelevation . PR .
I TemplateLibrary Alignment Description:
I Turnouts
I _Themes Point Name/ Northing/ . A
raw-xmilas| Type Direction Length Easting Elevation
ShowAllxs!
owals POT (IPS1) 613068.77 2095740.19 0.00
S35°4959E 57.01
HPI (IPS2) 613012.55 2095773.56 0.00
S§7°5T30"E 46.71
HPI (IPS3) 613010.89 2095820.24 0.00
N63"393TE 94.67
HPI (IPS4) 613052.89 2095905.09 0.00
NET°5730"W 165.00
POT (IPS1) 613058.77 2095740.19 0.00
Northing Error: 0001
Easting Error: oot
Closing Direction: MNO0°0000"W
Closing Distance: 0.001f
Closed Area: 476348 sqft 011 ac
Perimeter: 363391t
Precision: v
4 »

The MapCheck.xsl report is the default report for this command as shown above. Reports in other formats

can be selected from the list at the left side of the dialog.
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Point Feature Station Offset Elevation Report
This report is generated by selecting Reports > Point Feature Station Offset Elevation Report from the
Home tab. When this command is selected, the user is prompted as follows:

e Locate Baseline Element
o Select the alignment to be used for station and offset references
e Locate First Offset Element
o Select the geometry point element to include in the report
e Locate Next Offset Element - Reset to Complete
o Select additional geometry point elements or reset to complete the selection

An example of the report is shown below.

z] Bentley Civil Report Browser - Ch\Users\ethomas\AppData'Local\Termp'\3\RPTtrbabxdk.xm Pgint Feature Station Offset — O x
File Tools Help syt )
Point Feature Station Offset Elevation
C\Program Files\Bentley\OpenRoads Designer CONNEC Report A
—ewor—em=ot Report

I Schemas - P

I Stakeout

a4 Statli?é}ﬁset Report Created: Tuesday. November 5, 2019
CivilToolsStationOffsetxs| Time:, 27924
CivilTools5tationOffsetExtended.xsl .
ProfileExistingProposedElevation.xs| Project: Design
ProfileExistingProposedElevationExtended.xs| Description:
ProfileStationElevation.xs! .
ProfileStationElevationASCllxs| B{aﬂs:tlll‘?; CLRWX S037
ProfileStationOffsetElevationASClLxs] Alignment: =
StationBaseCompare.xs| 9 i
StationBaseloardinates.xsl File Name: C 'Bentley\CONNECTWorkSpaces\OHDOTWorkSets\105153_RW_TEST\00-
StationBaseCrossSlope.xs| " Engineering\RW\Basemaps\105153_BR001.dgn
StationBaseSimpliedCrossSlope.xs| Last Revised: 11/5/2019 10:29:05
Stat!DnBaseSIng_le.xsl Input Grid Factor: Note: Allunits in this report are in feet unless specified otherwise.
StationBaseVerticalClearance.xs|
StationBaseWGrades.xs|
StationOffset.xsl Point Feature Description Station Offset Elevation
Stat!onOFfsetAIongS!ngIeAI!gnment.m_l Point\Control and Monuments\Monument 1020+50.00
StationOffsetAlongSingleAlignmentExistGround.x: IPS1 Points\P Iron Pin with 1D Cap Set R1 30.00
StationCffsetAlongSingleAlignmentWRadius.xsl —ron_mn_with_L_%-ap_
StationOffsetElevationFeatura.xs] PS2 Point\Control and Monuments\Monument 1020+85.00 75.00
StationOffsetMorthingEasting.xsl Points\P_lron_Pin_with_|D_Cap_Set R1 .
StationOffsetNorthingEastingElevationFeature.xsl ips3 Point\Cantral and MonumentsiMonument 02143171 4 40
StationOffsetWithVersinexs| Points'\P_Iron_Pin_with_ID_Cap_Set R1 g
StationOffsetWS thingRadius.xsl
Trar::vlﬁeéatw?:; ngnediuss PS4 Point\Control and Monuments\Monument 1022+15.00 30.00

’ M Paints\P_lron_Pin_with_ID_Cap_Set R1 : v
4 L4

The StationOffsetElevationFeature report is the default report for this command. Note that a few other
station and offset report formats are available for selection in the list on the left side of the dialog.
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Report Format

The Report Browser allows the user to set the output format for the reports by choosing Tools > Format

options.

The values shown below are recommended for most ODOT applications.

EJ Format Options

Mode Precision Format Close
Help
Morthing/Easting/Elevation: 0.12 e
Angular: | Degrees v| |D i | | ddd*mm'ss * |
Slope: | 0 ~ | | 2.0:1 - |
Use Alternate Slope if Slope Exceeds: 10.00%
Alternate Slope: | 012 v | | 50% 3
Linear: 012 -
Station: | 012 - | | 55+55,55 - | Delimiter: .+
Acres/Hectares:
Area Units: 012 -
Cubic Units: + Convert to Cubic Yard
Direction: | Bearings = | | 0 = | [ dadrmm'ss ~!
Face: | Right Face

Vertical Observation: | zenith

Saving Reports

Reports can be saved by choosing File > Save As from the Report Browser dialog.

August, 2022

Right-of-Way related reports are typically saved in the \400-Engineering\ RW\EngData) folder.
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Displaying Right-of-Way on Cross Sections

The location of the Right-of-Way and Easement lines can be displayed in a dynamic cross-section view and
on the cross-section sheets like the example shown below:

SH

— TP

l————EX\.AAFUW
o EX RW
————EXUu
= — — —EX SH
= ———EX SL
- - — = EX SW
= EX §C
= = = = EXRS
— = — —EXRR
——— —EXPB
— = — —EXPS
————EX LA
— — — —EXGEN
————EXFL
— — — —EXES
————EXCH
————EXA

STA. 386+50.00

50 25 a 25 50

To display the Right-of-Way lines on the cross-sections, each Right-of-Way line must have a profile defined.
This is accomplished by opening a profile view for each Right-of-Way line and defining the exiting ground
profile as the active profile. When the profile is defined for right-of-way lines, a 3D line string is created in
the 3D model for the line.

The workflow to assign a profile to the right-of-way lines is as follows:
e In the right-of-way basemap design file (BR), attach the design file containing the existing terrain

o Setthe referenced terrain model as the active terrain by selecting the terrain and choosing the Set
As Active Terrain option from the pop-up menu

e Open a profile model for each right-of-way line, either by selecting the element and choosing the
Open Profile Model option, or by holding down the right-mouse button and choosing View
Control > 2 Views Plan/Profile from the pop-up menu.

o Select the existing groundline in the profile window and choose the Set As Active Profile option
from the pop-up menu
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When cross sections are generated, if the cross section intersects a 3D Right-of-Way line in the 3D model, a
cell is placed in the cross section at the right-of-way line offset and elevation.
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Construction Limits

Construction limits can be generated from the graphics drawn during the 3D modeling process. There may
be multiple ways to generate the construction limit lines using the template. This section documents that
process that seem to work best for ODOT projects. The process is summarized below:

e Assign the Feature Name Override
name consistently for the outer tie- Puint Properties b
down points in the template. This

Name: REC BKSLP2 vl * Apply
applies to all points in the template , | | 4] |
. Use Feature Name Ovenmide: |H.T|E | m
that tie to ground for both cut and foctire Defrition. | |
i L : Linear\DTM and Grading\DT_P_G ~ :
fill conditions. In the example at ST "eir e
. . . LIp evation rlag
right, the name R-TIE is assigned to Moo S Linear\DTM and Grading\DT_P_Grade_Tie_Line
. . emale ourmace:
all the outer tie-down points on the End Condition Properties [ |
right side of the template. Check for Interception Member of:
Place Point at Interception RLUTSBKSLRZ
e Assign the DT_P_Grade_Tie_Line End Condition is Infirite
Feature Definition, as shown at ] Do Not Construct
right, to all the outer tie down ,
i . Congtraints
points in the template. Constraint 1 Constrairt 2
Type: | Slope “ | | Vertical ~ |
e When the template is processed, a Parernt 1:  REC_DITCH] v 4| [Rec_DimCH v 4
continuous element is drawn in the Parent2: [ | [" Raliover Valies -
2D model at the outer tie-down Value: |50.00% |[=] [5.000 |[=]
location. This line will connect Label: | v | |
between different cut and fill [ Horizortal Feature Canstraint
transitions if the same Feature Fiamge: 0.000

Name Override is used for all the
outer tie-down points. An example is
shown below.

————— i o Complex Element: L-TIE

— X Belongs To: CLP_5185-2

Feature: Linear'DTM and Grading'DT_P_Grade_Tie_Line
Letive Profile: ProfileByTemplate

Level: DT_P_Tie

Ref: 4 (_\ \Roadway\Basemaps\123456_KMOD1 dgn)
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Construction limits can be generated from the outer tie-down lines as follows:

e The construction limits are normally drawn in the right-of-way design file (BR) containing the
proposed right-of-way information. Attach the corridor design file (KM) containing the outer tie-
down lines as a reference.

¢ From the OpenRoads Modeling Workflow, select Geometry > Offsets and Tapers > Single Offset
Entire Element

4 OpenRoads Madeling roHERBe- A2 X < 1

Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drawing

Gl * % 1 Import/Export ~ ‘l‘i % /' O E# 3 Offsets and Tapers ~ J,.J
- |4 Design Elements ~ X i
0 Element ., l 4 Design Elements Civil  Reports  Lines Arcs Point — -ingle Offset Entire Ekﬂi
@ Selection L ™ Standards ~ Toggles~ = v T 7 I Single Offset Partial
Primary (@) Selection (W) General Tools (E) Q0 Variable Offset Taper

| | ;EE, <L Ratio Offset Taper

o Enter the desired Offset value
o Setthe Feature Definition to Linear\Right-of-Way\RW_P_Construction Limits

e Select the DT_P_Tie element to create the new offset the element. An example is shown below.

ﬁ Single Offset Entire Ele.. — ad °
Offset: |-2.000
Use Spiral Transitions
Mirror Il
Remove Offset Rule [
Feature -
“! Feature Definition |HW_F‘_Cor|5tn_|ctior| Umﬂsr:‘l --------------------------------------------
Name |Con5t|_im'rts1 | Ve
Enter Offset |
- ‘__‘_'__'__——h—______ %Dﬁset:|m | o
oo ——ICZ-——IC-T-o—/——: T %
N S
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e The newly created construction limit element is a ruled geometry element. To make edits to the
element, it is necessary to remove the rules. Use the Element Selection tool to select the element
and choose the Remove Rule option from the pop-up menu as shown below. After removing the
rules, the element can be modified as desired using standard MicroStation drawing commands.

Rule Icons

e Deactivate Rule

e Remove Rule

e Activate Referencing Rules

e Deactivate Referencing Rules
e Remove Rule
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Section 800 Plan and Profile Sheets

Process Overview

OpenRoads designer provides tools to easily create plan sheets in various formats such as plan only, plan
and profile, or profile only. MicroStation Named Boundaries are used to define the clipping areas for the
plan and profile portions of the sheets. In the example below, two named boundaries have been placed in
the plan and profile views.

Design
E-A %4 LLRON D EE &K

= =

H vt e ++ SN —

Shape
Level: SH_Named_Boundary

Named Boundary:
€LP_S185: Plan 1

B View 4, Profile - CLP_5185 ===

E-aci PRIROER DEE| R nB|kis

1030 :
1020
10104
1000

T I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ISP
B S S S S S S
2 o 4 & S o S 0 o G g o 0 g g g A ol g ol o PSRRI S S SR g M S R T

FIFFEL T IS T IS S TS S F P I FFFF SIS F I T I FE

The various basemap design files required to assemble the sheets are attached as reference files to the
Design Model in the sheet design file. In the example above, the geometry and survey basemaps are
attached to the plan view with a profile window displayed.

Sheets can be clipped into the active design file, or separate design files.

When the sheets are generated, the software creates a MicroStation Drawing Model for each named
boundary. An example of the drawing model for a plan view named boundary is shown below.
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Models
e E P
Type 20730 Mame © Description

Y CLP_5185 - Plan 1
- Plan 1 [Sheet]

o

- Plan 2 [Sheet]
-Plan 3
- Plan 3 [Sheet]
-Plan 4
- Plan 4 [Sheet]
-Plan 3

1D €185 _ Dlan 5 [Chaat]

JRLRLIREL]
Juoooooiloo

The drawing models are referenced to a sheet model with a sheet border to assemble the completed sheets
for plotting and PDF generation as shown in the example below.
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SHEET TITLE
SHEET SUB-TITLE

The sheet model is intended for plotting or PDF generation. Annotations should be placed in the drawing
models, not in the sheet models.

File Types and Usage
Sheets can be clipped into a single file, or into multiple design files, one sheet per file. In either case, ODOT
recommends using the fist file of a sheet series, the 000, 100, 200, etc. file, as the container file to attach

references and place the named boundaries.

Each container file is used to generate the sheets for a single alignment. For example, a project with three
alignments using the option to clip the sheets into separate files (one sheet per file) would typically use
three container files as detailed below:

Design File

Usage

Models Used

GP000

Container file for S.R. 185

Design

GP001, GP002, GP0O03...

Plan and profile sheets for S.R. 185

Drawing and Sheet

GP100

Container file for St. Peter Road

Design

GP101, GP102, GP103...

Plan and profile sheets for St. Peter Road

Drawing and Sheet

GP200

Container file for Jameson Road

Design

GP201, GP202, GP203...

Plan and profile sheets for Jameson Road

Drawing and Sheet

The references are attached as illustrated below:
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Basemap Files

The various basemap
design files (survey,
alignments, drainage,
etc.) are used to draw
the existing and
proposed information
for the project.

Container File

The container file's
design model is used
to attach the various
basemap design files
as references, and to

place the named
boundaries for the
both plan and profile
views.

December, 2021

Sheet File

The drawing models
reference the
container file's design
model. The drawing
models are also used
for sheet annotation.

The sheet models
references the drawing
models. The sheet
models are used for
the sheet border and
for plotting.

If all the sheets for a single alignment are to be clipped into one file, the container file is used for the sheets

as follows:
Design File Usage Models Used
GP00O Container file and sheets for S.R. 185 Design, Drawing, and Sheet
GP100 | Container file and sheets for St. Peter Road | Design, Drawing, and Sheet
GP200 | Container file and sheets for Jameson Road | Design, Drawing, and Sheet

The references are attached as illustrated below:
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Basemap Files

The various basemap
design files (survey,
alignments, drainage,
etc.) are used to draw
the existing and
proposed information
for the project.

Container File
Design Model

The container file's
design model is used
to attach the various
basemap design files
as references, and to

place the named
boundaries for the

December, 2021

Container File

Drawing
Model

The drawing models
reference the
container file's design
model. The drawing
models are also used

St sl e Erae for sheet annotation.

views. Container File
Sheet Model

The sheet models
reference the
container file's

drawing models. The
sheet models are used
for the sheet border
and for plotting.

The container file is also used to control the reference attachment and level display settings for all the
sheets from one location. More information on level display can be found in the Level Management section
of this document.

Creating the Sheet Container File
Sheet design files can be created using the OHDOT Create Files application. The application is accessed
from the Ohio DOT WorkFlow by selecting the New Design File icon.

&4 |onio DOT JoHER e s S

A | L. ks 5°
] % (| % 0
OHDOT OHDOT Zip |OHDOT Create OHDOT )

Project Indexer  Verifier Design Files | Sheet Manager Title
Projects Files Shee

.Q |No Feature Definition OHDOT Create Design Files

i Create MicroStation design files

Properties according to the OHDOT CADD

Standards

[
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When creating sheet design files, it is important to consider the seed file that will be used to create the new
file. Normally, a sheet design file is created using the Sheet Seed as defined by the OHDOT WorkSpace
configuration. When creating design files for OpenRoads sheet clipping, it is important to use the Design
Seed.

When the File Suffix value is entered, the Create Design Files application will automatically select the
Design Seed if a suffix of 000, 100, 200, 300... is entered as shown below. This will ensure that the file is
created with a design model instead of a sheet model. The design model is necessary for attaching the
references that will be displayed in the sheets as well as laying out the named boundaries.

| £ Create Design Files - O X

Help Settings

| Parent Folder:

r Filters Defaults
Engineering Fole Structure Folder:  PID:
03 @ Roadway, v 400-Enginee ¥ | Roadway\ v | 123456 001 v
Survey Folder.  Wall Folder:
300-Survey\ | Roadway\ <
Create Category Type Description Code #ofFiles Base Folder Folder File Name  File Suffix Comments Scale Seed
[ |Roadway Sheet General Summary GG o |400-Engineering\{Roadway\Sheets\ | 123456 GG 11 IOHDOT_SheetSeed2d.dgn |
[ |Roadway Sheet Maintenance Data Gl o [400-Engineering| Roadway\Sheets), | 123456 GJ 11 IOHDOT_SheetSeed2d.dgn
[ |Roadway Sheet Sub-Summary GS o [400-Engineering| Roadway\Sheets\, | 123456_GS 11 IOHDOT_SheetSeed2d.dgn
[ |Roadway Sheet Calculations/Computations GC 0 |400-Engineering\{Roadway\Sheets\ | 123456_GC 1:1 IOHDOT_SheetSeed2d.dgn
Roadway Sheet Plan and Profile or Plan GP q 400-Engineering|Roadway\Sheets\, | 123456 _GP | gpo S.R. 185 Plan and Profile | 1.2p ~ |123436_DesignSeed2d.dgn|
[ |Roadway Sheet Profile GF o |400-Engineering| Roadway'\Sheets\, | 123456_GF 1:20 IOHDOT_SheetSeed2d.dgn
[ |Roadway Sheet Quantity Table GQ (1] |400-Engineering\{Roadway\Sheets\, | 123456_GQ 1:1 IOHDOT_SheetSeed2d.dgn
[ |Roadway Sheet Superelevation Table GE ] [400-Engineering\|Roadway\Sheets\, | 123456_GE 111 IOHDOT_SheetSeed2d.dgn
[ |Roadway Sheet Pavement Details GA ] [400-Engineering\{Roadway\Sheets),  [123456_GA 1:20 IOHDOT_SheetSeed2d.dgn
] |Roadway Sheet Intersection/Interchange Details | GI ] [400-Engineering\{Roadway\Sheets\ | 123456_GI 1:20 IOHDOT_SheetSeed2d.dgn
[ [Roadwa Sheet Guardrail/Barrier Details GR a [400-Engineering\|Roadway\Sheets\ | 123456_GR 1:20 |OHDOT_SheetSeed?d.dgn | ¥

Create Files

Named Boundaries
Sheets are clipped using the Named Boundary tool. From the OpenRoads Modeling workflow, select the
Drawing Production tab to access the Named Boundary tool as shown below.

E] OpenReoads Modeling Al H l-._c; - v ’ g EQ XK = C\ProgramData\Bentley\OpenRoads Designer CE\Configuration\WorkSpaces\ OHDOT\WorkSets\123456\400-Eng

Home Terrain Geometry Corridors Maodel Detailing Drawing Production Drawing View

X5 Yy O@ O Hl Aex AWf A7 % A X T4

A L
Create  Update Saved A;‘ij\l‘?r Place Place Place Place Edit Change Text Element Model Mamed
ew

Element ... = -
Table = MNote Label Text Text Attributes A * | Annotation *  Annotation Boundary ~

= Clip :
Selection L} * | Volume Gl | Saved View View Settings Saves

Selection Clip Saved Views | Tables Motes Text ] Annotations MNamed Boundaries

The Place Named Boundary Civil Plan dialog is opened as shown below.

Section 800 - Plan and Profile Sheets



Ohio Department of Transportation December, 2021

Office of CADD and Mapping Services

J?@f Place Mamed Boundary Civil Plan — >

_______________________________________ Sl Pvgugs

éDrawi ng Seed:! (none

The top of the dialog contains several icons to select
the type of named boundary that you wish to place.

betsiScae. [ = The following icons will be discussed in this document:

Mame: |Plan1 |

Description: | | Civil Plan
Group: |(New} v|
Mame: |Untitled

Description: | Civil Profile

[] Start Location: | |-
[] Stop Location: | > @
“#% Civil Cross Section

Left Offset: | -100.000000
Right Offset: | 100.000000
Overlap: | 0.000000

/ Civil Cross Section 2 Points

|
|
|
|
Length: | 500.000000 =
|
|
|
|

Beundary Chords: | 10
[#] Create Drawing
[] Show Dialeg

ODOT has configured several sheet clipping options for plan, profile, and cross section sheets. These
configurations are stored in a MicroStation DGN Library. The Configuration files are defined in the
OHDOT_WorkSpace.cfg file as follows:

MS_DGNLIBLIST > $(_USTN_WORKSPACESTANDARDS)Dgnlib/Sheet Seeds/*.dgnlib

Named Boundary Level
The named boundaries are placed on the active level. Set the active level to SH_Named_Boundaries before
placing the named boundaries in the design,
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Sheet Clipping

Plan Only Sheets
From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundaries. On the
Place Named Boundary Civil Plan dialog, select the Civil Plan icon.

JFF Place Mamed Boundary Civil Plan - *
The Drawing Seed item is used to select the
XD g o configuration for the named boundaries to be
placed. Several options are available as
Drawing Seect [EEEI z defined by the OHDOT DGN Libraries.
Detail Scale: |1:20 hd
Name: | Plan 1 For clipping Plan-Only sheets, select the Plan
Description: Only option for the Drawing Seed parameter
Group: |(New) v as shown at left.

Mame: | CLP_5183 . . .
When one of the Drawing Seed options is

St::i::iz:': T < selected, several parameters in the dialog are
S IO i autométically popula.ted with de.fault values
e iz according to the configured settings.
Left Offset: | -200.000000 = The Detail Scale parameter is used to select
Right Offset: | 200.000000 = the sheet scale. In the left example, 20-scale
Overlap: | 0.000000 == plan sheets will be generated.

Boundary Chords: | 10
Create Drawing
Show Dialog

The Length, Left Offset, and Right Offset
parameters are set according to the selected
Detail Scale value.

Take the following steps to select the alignment and define the Start Location and Stop Location values:

e Issue aleft mouse-click in the Start Location Field.

o Select the desired alignment that will be used as the centerline for the sheet clipping. The Start
Location value will dynamically change as the cursor is moved within the view window.

o Identify the desired Start Location by issuing a data-point (left-click) within the view, by keying in
a station value, or by selecting the icon to the right of the Start Location field to lock the starting
location to the beginning of the selected alignment.

e After the Start Location has been established, identify the desired Stop Location. As the cursor is
moved, the Stop Location will track the station value relative to the cursor position. Clipping
borders are dynamically displayed as the cursor is moved. The stop location can be entered by
issuing a right-mouse click in the view, keying in the desired station, or by selecting the icon to the
right of the Stop Location field to lock the ending location to the end of the selected alignment.
Note that the last sheet will always assume the value of the Length field even if the stop location is
not equal to the Length value.

The Overlap, and Boundary Chords items are set according to the selected Drawing Seed item. These
items should typically be left to their default values.
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After defining the parameters, issue a data point (left click) in the plan view to accept the Start Location
value. A second data point accepts the Stop Location value. A third data point accepts the placement of the
named boundaries. If the Create Drawing and Show Dialog options are toggled on, as shown on the
preceding page, the Create Drawing dialog is opened as shown below.

| € Create Drawing x | Some of the parameters for the Create
Drawing dialog have been predefined in

Mode: | Plan ~
the DGN Library for the selected Drawing

| One Sheet Per Dgn: | C:\Bentley_ CONNECT\WorkSpaces\OHDOT | =

Seed.
View Name: | CLP_S185 - Plan 1 If you wish to create a separate design file
D’a""f”g Seed: P'_E”f Only T for each sheet, toggle the One Sheet Per
V'.E""l T}_'F’E: Cf"f' Plan DGN option on and set the path for the
Discipline:  Civil sheet file location.

Purpose:  Plan View
The View Name parameter is used for the

named views that will be created in the
container file as part of the clipping
process. This parameter is not normally

Drawing Model
Model Mame: | CLP_5185 - Plan 1
Seed Model: | OHDOT_Plan.dgnlib, Plan Only

(Active File)
A 11:20 - changed by the user.
Annotation Group: |Plan Annotation hd
Sheet Model

Model Mame: | CLP_5185 - Plan 1
Seed Model: | OHDOT_Plan.dgnlib, Plan Only [Sheet]

(Active File)
Sheets: (Mew) -
LR -
Drawing Boundary: |Plan Only -
Detail Scale: |1:20 (By Named Boundary) hd

[] Add To Sheet Index &
Make Sheet Coincident
Open Model
oK Cancel

Drawing Model parameters

The Model Name is used as the seed name for each of the drawing models that will be created. This
name is incremented by the software. In most cases, the default name is used.

Set the Annotation Scale value for the Drawing Model to the desired value. This parameter should
default to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is
good practice to review the value to ensure it is set correctly.

Sheet Model parameters

The Model Name entered for the sheet model is also the name that is used for the created design
files when the One Sheet Per Design option is selected.

Section 800 - Plan and Profile Sheets
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Do not change the Annotation Scale value for the Sheet Model. Leave this value at 1:1, as shown at
above.

Set the Detail Scale value for the Sheet Model to the desired value. This parameter should default
to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is good
practice to review the value to ensure it is set correctly.

After reviewing the dialog settings, select OK to continue the sheet clipping process. If Open Model is
toggled on, the application will open the last created file upon completion.

An example of the models generated for a Plan Only sheet configuration when using the One Sheet per
DGN option is shown below. Note the sheet model name is the same as the design file name.

30 e D E P X

Type 2D/3D0 Mame - Description %~ Design File Sheet Number
5 L) 123456_GPOD1 C\Bentle..\123456_GP001.dgn Plan 1
[} L] CLP_S185-Plan1 C\Bentle..\123456_GP001.dgn

An example of a completed sheet is shown on the next page.
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Notes:
e Each sheet design file contains a Drawing model corresponding to the plan view named boundary
e The Drawing models reference the original Container file
o The Sheet model references the Drawing model
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Plan-Plan Sheets

December, 2021

The process to create dual-plan sheets is like the process to create plan-only sheets, as described above.

The differences are detailed below.

From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundaries. On the
Place Named Boundary Civil Plan dialog, select the Civil Plan icon.

J]% Place Named Boundary Civil Plan —

BOe®./ 700

Plan-Plan -
Detail Scale: |1:20 -
Mame: | Plan 1
Description:
Group:  |(New) -

Mame: | CLP_S183
Description:
Start Location: | 385+00.00
Stop Location: | 430+00.00
Length: | 500.000000
Left Offset: | -100.000000
Right Offset: | 100.000000
Owverlap: | 0.000000

Boundary Cherds: | 10
Create Drawing
Show Dialog

Select the Drawing Seed option Plan-Plan to
generate sheets with two plan views.

The Detail Scale parameter defaults to 1:1.
Set the parameter to the desired value. The
Length, Left Offset, and Right Offset values
are adjusted accordingly.

The process to define the alignment Start
Location and Stop Location values is the
same as described for the Plan-Only option
above.

After defining the parameters, issue a data
point (left click) in the plan view to accept the
Start Location value. A second data point
accepts the Stop Location value. A third data
point accepts the placement of the named
boundaries and opens the Create Drawing
dialog, shown on the following page.
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E’J Create Drawing

Mode: | Plan 7
One Sheet Per Dgn: | C:h\Bentley COMMNECT\WorkSpaces\OHDOT

View Mame: | CLP_5185 - Plan 1
Drawing Seed: |Plan-Plan hd
View Type:  Civil Plan
Discipline:  Civil
Purpose:  Plan View
Drawing Model
Model Mame: | CLP_5185 - Plan 1
Seed Model: | OHDOT_Plan-Plan.dgnlib, Plan-Plan

Filename: | (Active File)

A |20 M
Annotation Group: |Plan Annotation hd
Sheet Model

Model Name: | 123456_GP0O01
Seed Model: | OHDOT_Plan-Plan.dgnlib, Plan-Plan [She

Filename: | (Active File)

(New) -

LR -

Drawing Boundary: | Optimize for -
Detail Scale: |1:20 (By Named Boundary) hd

[] Add To Sheet Index &
Make Sheet Coincident
Open Model

0K Cancel

Drawing Model parameters

December, 2021

Some of the parameters for the Create
Drawing dialog have been predefined in
the DGN Library for the selected Drawing
Seed.

If you wish to create a separate design file
for each sheet, toggle the One Sheet Per
DGN option on and set the path for the
sheet file location.

The View Name parameter is used for the
named views that will be created in the
container file as part of the clipping
process. This parameter is not normally
changed by the user.

The Drawing Model Name is used as the seed name for each of the drawing models that will be
created. This name is incremented by the software. In most cases, the default name is used.

Set the Annotation Scale value for the Drawing Model to the desired value. This parameter should
default to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is
good practice to review the value to ensure it is set correctly.

Sheet Model parameters

The Sheet Model Name entered for the sheet model is also the name that is used for the created
design files when the One Sheet Per Design option is selected.

Do not change the Annotation Scale value for the Sheet Model. Leave this value at 1:1, as shown at

above.
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Set the Detail Scale value for the Sheet Model to the desired value. This parameter should default
to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is good
practice to review the value to ensure it is set correctly.

After reviewing the dialog settings, select OK to continue the sheet clipping process. If Open Model is
toggled on, the application will open the last created file upon completion.

An example of the models generated for a Plan Only sheet configuration when using the One Sheet per
DGN option is shown below. Note the sheet model name is the same as the design file name.

Models - *
= £
(1 The 0 7IX
Type 2D/30 Mame - Description 4+ Design File Sheet Number
3 L] 123456 GPOD1 Ch\Bentle..\123456_GP001.dgn Plan 1
Y Ll CLP_5185-Plan 1 Ch\Bentle..\123456_GP001.dgn
Y ] CLP.5185-Plan2 Ch\Bentle..\123456_GP001.dgn

Select OK to continue the sheet clipping process.

After selecting OK, the software generates a drawing model for each named boundary. The drawing models
are attached as references to a sheet model to generate the sheets.

An example of a Plan-Plan sheet is shown on the following page.
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Plan-Profile Sheets

Plan and profile sheet clipping starts by configuring the MicroStation view windows to display both plan
and profile information. This is facliltated using the right-mouse button menu. Hold down the right mouse
button with the cursor positioned in a MicroStation view window until the pop-up menu appears. Select the
2 Views Plan/Profile option as shown at right below.

Follow the prompts to open a profile window.

View Control PLE 1 View
e Select OK when prompted to Create a Dynamic E‘E ;‘z’; g i:::: E:::ﬁg
Profile View .:j. Seole (3| 2 Views Plan/Profile
o Locate the p]an element 0 Cotate [d 2 Views Plan/Superelevation
e Issue aleft-click in the newly opened profile view A Mirror T e R e
to display the profile information for the selected ¥ Sclect Links | 3Views Plan/Profie/3D
. [@ 3 Views Plan/Profile/Xs
ahgnment [59 View Attributes (@ 3 Views Plan/X5/3D
Model Properties O 4 Views Plan/Profile/X5/3D

When complete two view windows displaying the plan and profile are opened like the example below.

B View 1, Design (=S e )
E-as- | LfLeROe D BE| &g
1 |

I FE

v
a6

B View 4, AttachedlongSection - CLP_518 EI@
m-u-|AdeR P.\IEE\@EIEH:H - E|kﬂb"

1100+
1080+
1060+
1040+
1020+
1000+
980+
960+
840+
9201

|||Q|||||QJQJ||||Q,|||||QJ\\|Q,|||||QJQJ\\\\QJ|||| o o o 0 oo oS D
@ @@@@Q &010@@@% @@Q &Q K@Q;Q(%Qibc%zp &@Q@Q@@@@.“ &(p ,599;&%)%@;&1 &Q? & é’ é’ SRRy @ & @ & @0@ é’ é’ &o x&@ @ & @@0 @ng@g @ é’ ) 6’0 x&@

0 Q Q
@ =3 N o o o b.“ - Y e nE
FFFIF ST S FFFHF T ST F I E F T 0 8 8 *”S’{é‘& O ’*’bib e f?w:"»:s"ea s

The named boundaries for plan and profile sheet clipping will be placed as two separate actions. From the
OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundary to initiate the process.
The Place Named Boundary Civil Plan dialog is opened.
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= Place Named Boundary Civil Plan - *
& y
B e® /00
Drawing Seed: |Plan-Pro - PLAN -
Detail Scale: |1:20 -

Mame: | Plan 1

Description:
Group: |(MNew) -
Mame: | CLP_5185

Description:
Start Location: | 385+00.00 [
Stop Location: | 430+ 00,00 >
Length: | 500.000000 —
Left Offset: | -100.000000 —
Right Offset: | 100.000000 —
Overlap: | 0.000000 —

Boundary Chords: | 10

Show Dialog

After the named boundaries for the plan view
have been placed, take the following steps to
create the named boundaries for the profile view:

e From the OpenRoads Modeling
WorkFlow, select Drawing Production >
Named Boundary to initiate the process.
The Place Named Boundary Civil Plan
dialog is opened.

e Select the third icon, Civil Profile to begin
the process of placing the plan view
named boundaries

e Select the Drawing Seed that
corresponds to the previously selected
plan view drawing seed. In this case,
select Plan-Pro - PROFILE as shown at
left.

o Setthe Detail Scale to the desired
horizontal plan scale, typically 1:20 or
1:50 for most ODOT plan and profile
sheets

December, 2021

Select the first icon, Civil Plan to begin the process
of placing the plan view named boundaries.

The Drawing Seed is used to select the
configuration for various plan view named
boundaries. Select the Plan-Pro - PLAN option.

The process to create the named boundaries for
the plan view is the same as described previously
in this document, with one significant difference:

Be sure to toggle off the Create Drawing option
before placing the named boundaries as shown at
left. It is necessary to generate the profile named
boundaries before creating the drawings.

4%3 Place Mamed Boundary Civil Profile — X
~ATEN /A O
Drawing Seed: Plan-Pro - PROFILE hd
Detail Scale: |[1:20 -

Mame: | Profile 1

Description:
Method:  From Plan Group hd
Plan Group: |[CLP_5183 hd
Group: | (MNew) -

MName: | Untitled
Description: | From Plan Group: CLP_5185
Vertical Exaggeration: | 4.000000
Available Profile Height: | 45.000000 i
| Top Clearance: | 1.000000
O Bottom Clearance: | 1.000000
Elevation Datum Spacing: | 5.000000
Station Daturmn Spacing: | 100.000000
Profile Shifts:  Datum Stations -
Use Terrains
Use Active Vertical

Create Drawing
Show Dialog
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e Setthe placement Method parameter to From Plan Group

e Keyin the desired Vertical Exaggeration value

The Detail Scale and Vertical Exaggeration parameters work together to determine the Available
Profile Height parameter.

The Available Profile Height value, as defined in the ODOT standards, is based on a profile grid
that will measure 9” in height on the printed 22”x34” sheet. Typically, the Available Profile Height
parameter is not changed by the user. It is best to allow the software to set this value as the Detail
Scale and Vertical Exaggeration parameters are adjusted.

For a typical ODOT project, 1:20 or 1:50 Detail Scale settings are the most often used values. The
Vertical Exaggeration is then set to the desired value, typically a value of 4 for 1:20 scale plans, or
a value of 5 for 1:50 scale plans.

The Available Profile Height is computed as follows:

Available Profile Height = Detail Scale * 9 / Vertical Exaggeration
Example: A 20-scale plan with a 4:1 vertical exaggeration

Available Profile Height=20*9 / 4

Available Profile Height = 45

Occasionally other horizontal scale values are used, such as 1:5, 1:10, 1:25, 1:40, etc... In each case,
the user must set the Vertical Exaggeration to the desired value. The Available Profile Height is
adjusted by the software corresponding to the Detail Scale and Vertical Exaggeration values

entered.
For 5:1 Vertical Scale For 10:1 Vertical Scale
Horizontal Vertical Horizontal Vertical

Sheet Exaggeration Sheet Exaggeration
Scale Scale

5 1 5 0.5

10 2 10 1

20 4 20 2

25 5 25 2.5

40 8 40 4

50 10 50 5

e Toggle on the Create Drawing option.
e Issue a data point (left click) in the profile view. The named boundaries are displayed in the view.

I[ssue a second data point to accept the named boundary placement. The boundaries are drawn in
the profile view and the Create Drawing dialog is opened.
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ﬂ Create Drawing

Plan and Profile A

[] Add To Sheet Index &
Make Sheet Coincident
Open Model

[l One Sheet Per Dgn:
View Mame: | CLP_5185 - Plan 1 B llPGL_CLP 5135 - Profile 1
Drawing Seed: |Plan-Pro - PLAN 20 Scale - SurvFt 7 Drawing Seed: |Plan-Pro - PROFILE 20 Scale - SurvFt
View Type:  Civil Plan View Type:  Civil Profile
Discipline:  Civil Discipline:  Civil
Purpose:  Plan View Purpose:  Elevation View
Drawing Model Drawing Model
Model Mame: | CLP_5185 - Plan 1 Model Mame: | PGL_CLP_5185 - Profile 1
Seed Model: | OHDOT_SheetSeeds_SurvFt.dgnlib, Plan-| Seed Model: | OHDOT_SheetSeeds_SurvFt.dgnlib, Plan-I
| Filenarne: | (Active Filg) O Filename: | (Active File)
A 120 M A 120 M
Annotation Group: | Plan Annotation ~ Anneotation Group: | ProfileGrid-Vert Exag.=4(Typ 20H:5V) ~ |
Sheet Model Sheet Model
Model Name: | CLP_5185 - Plan 1 Model Mame: | PGL_CLP_5185 - Profile 1
Seed Model: | OHDOT_SheetSeeds_SurvFt.dgnlib, Plan-| Seed Model: | OHDOT_SheetSeeds_SurvFt.dgnlib, Plan-I1
[l Filename: | (Active File) Filename: | (Active File)
Sheets: |(New) - Sheetz: |(Mew) -
A - £, [ -
Drawing Boundary: |Plan-Pro - PLAN 20 Scale - SurvFt - Drawing Boundary:  Plan-Pro - PROFILE 20 Scale - SurvFt =
Detail Scale: |1:20 (By Named Boundary) - Detail Scale: 1:20 (By Named Boundary) hd

Cancel

The left side of the Create Drawing dialog lists parameters related to the plan view named boundaries. The
right side corresponds to the profile named boundaries. Most of the parameters for the Create Drawing
dialog have been predefined in the DGN Library for the selected Drawing Seed.

If you wish to create sheets in multiple files, toggle the One Sheet Per DGN option on and set the path for
the sheet file location.

The View Name parameters are used for the named views that will be created in the container file as part
of the clipping process. These parameters are not normally changed by the user.

Drawing Model parameters

The Drawing Model Name is used as the seed name for each of the drawing models that will be
created, plan and profile. The name is incremented by the software. In most cases, the default name
is used.

Set the Annotation Scale value for the Drawing Model to the desired value. This parameter should
default to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is
good practice to review the value to ensure it is set correctly.
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Sheet Model parameters

The Sheet Model Name entered for the Plan sheet model (left side of the dialog) is also the name
that is used for the created design files when the One Sheet Per Design option is selected.

Do not change the Annotation Scale value for the Sheet Model. Leave this value at 1:1 for both
plan and profile, as shown above.

The Profile Annotation Group setting (shown Annotation Group: |Profle Giid - 5 Vetical Labels

. . . @ Nc-ne
at right) will default to an appropriate B0 Profle
annotation group for a 4:1 vertical exaggeration. Model Name: | 3.(1 Drawing

: : ; Seed Model: | i & Profile Grid - 5 Vertical Labels
If a different Vel.‘tlcal exagge.ratlon value was WWedel @ Frofile Gid - 10 Verieal Labels
used when placing the profile named e - @ Profile Grid - 5" Vert 5' Hariz Lin
boundaries, different annotation options are Sheets: :g P S e S oz L
available as shown at left. & @ Profile Grid - 20" Vert 20' Horiz
Drawing Boundary: | i~ & Profile Grid - Drive Profile

For sheets with a 5:1 Vertical Exaggeration, Detail Scale: | & Profile Grid - 20 Vet 25' Horiz
select the Profile Grid — 10’ Vertical Labels N
option from the drop-down menu. < >

Set the Detail Scale value for the Sheet Model to the desired value for both the plan and profile.
This parameter should default to the same value used for the Detail Scale in the Place Named
Boundary dialog, but it is good practice to review the value to ensure it is set correctly.

After reviewing the dialog settings, select OK to continue the sheet clipping process. If Open Model is
toggled on, the application will open the last created file upon completion.

An example of the models generated for a Plan Only sheet configuration with all the sheets in one file is
shown below.

Section 800 - Plan and Profile Sheets



Ohio Department of Transportation

December, 2021

Office of CADD and Mapping Services

Models - *
AhedE P|X

Type 20/30 Mame - Description %+ Design File Sheet Mumber
[} Ll CLP.S185-Plan1 Ch\Bentle..\123456_GPO00.dgn

] Ll CLP_5185 - Plan 1 [Sheet] Ch\Bentle..\123436_GP000.dgn Plan 1
[} Ll CLP.S185-Plan2 Ch\Bentle..\123456_GPO00.dgn

] Ll CLP_5185 - Plan 2 [Sheet] Ch\Bentle..\123436_GP000.dgn Plan 2
[} Ll CLP.S185-Plan3 Ch\Bentle..\123456_GPO00.dgn

] 1 CLP_5185 - Plan 3 [Sheet] Ch\Bentle..\123436_GP000.dgn Plan 3
[} Ll CLP.S185-Plan4 Ch\Bentle..\123456_GPO00.dgn

] Ll CLP_5185 - Plan 4 [Sheet] Ch\Bentle..\123436_GP000.dgn Plan 4
[} Ll CLP_S183-Plans C\Bentle..\123436_GP000.dgn

3 Ll CLP_S185- Plan 5 [Sheet] Ch\Bentle..\123456_GP0O00.dgn Plan 5
[} | CLP_S185-Plan 6 Ch\Bentle..\123436_GP000.dgn

3 Ll CLP_S5185- Plan 6 [Sheet] Ch\Bentle..\123456_GP0O00.dgn Plan &
[} | CLP_S185-Plan7 Ch\Bentle..\123436_GP000.dgn

3 Ll CLP_S5185- Plan 7 [Sheet] Ch\Bentle..\123456_GP0O00.dgn Plan 7
[} | CLP_S185-Plan 8 Ch\Bentle..\123436_GP000.dgn

3 Ll CLP_S5185- Plan & [Sheet] Ch\Bentle..\123456_GP0O00.dgn Plan 8
[} | CLP_S185-Plan9 Ch\Bentle..\123436_GP000.dgn

S Ll CLP_S5185- Plan 9 [Sheet] Ch\Bentle..\123456_GP0O00.dgn Plan g
Q_] 1 Design Master Model ¥ Ch\Bentle..\123456_GP000.dgn

Fﬂ [0 Design-3D ¥ CABentle..\123436_GPO00.dgn

& | PGL_CLP_5185 - Profile 1 Ch\Bentle..\123436_GP000.dgn

[} Ll PGL_CLP_5185 - Profile 2 Ch\Bentle..\123456_GPO00.dgn

& | PGL_CLP_S185 - Profile 3 Ch\Bentle..\123436_GP000.dgn

[} Ll PGL_CLP_5185 - Profile 4 Ch\Bentle..\123456_GPO00.dgn

& | PGL_CLP_S185 - Profile 5 Ch\Bentle..\123436_GP000.dgn

[} Ll PGL_CLP_5185 - Profile 6 Ch\Bentle..\123456_GPO00.dgn

& | PGL_CLP_S185 - Profile 7 Ch\Bentle..\123436_GP000.dgn

[} Ll PGL_CLP_5185 - Profile 8 Ch\Bentle..\123456_GPO00.dgn

[} | PGL_CLP_S185 - Profile 9 Ch\Bentle..\123436_GP000.dgn

An example of a plan and profile sheet is shown below.
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Profile Annotations
The drawing model for the profile contains the grid lines and annotations, like the example below.

1010
.. H.-E - 1005
- 1000

985 985
385 186 387 7T 749 390

The annotation for the proposed profile elevations (shown across the top of the profile grid) is controlled
by the Feature Definition assigned to profile itself in the BK design file. This feature definition defaults to
25’ increments as shown above. This may not be desirable for 50-Scale plan and profile sheets and can be
changed by the user. In the BK file, take the following steps to change the Annotation Group parameter:

Open the BK file containing the profile

Open the Project Explorer dialog

From the Project Explorer, select the OpenRoads Standards tab.

Expand the active design file to select the Feature Definitions > Alignment > GE_P_Alignment
option as shown below

e Inthe Properties dialog, change the Profile Feature to the GE_P_Profile 50 option as shown below
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Properties (OpenRoads Standards) b8 Explorer X
4 [ Selection (1) |18 File v
~| @ GE_P_Alignment | @ Items v |

|9 Resources v |

| | OpenRoads Model v |

|E Sheet Index v |

s Links v
|

| OpenRoads Standards -

Feature Definition -~ & |! mE

Name GE_P_Alignment |5‘eard1 P|:°= ¥
Dlescription Proposed Alignment
Name Seed CLP_1

4 Feature Definitions “

4 ¥ 7 Alignment

Item Type -
« @ GE_P_Alignment
Item Type No ltem Type
% Terrain
Alignment & Tl corridar
Caornidor Templz False .
S levat
Linear Feature 5 GE_P_Alignment & Superelevation
T GE_P_Profile 50 E 88 Linear Template
b Surface Template
- AMignments
o @ GE_P_Driveway K2 Linear
- & GE_P_Profile 20 4+ Point
= @l GE_P_Profile 50
@ GE_P_Profile_At[y: dh Mesh
@ GE_X_Alignment | GE_P_Profile 50 | Trace SI
@ SC P - 4 Trace Slope
PRt N @ Aquaplaning

k.. Sight Visibility

After making this change, it is necessary to redraw the annotation for the profile Drawing Models. Take the
following steps in the sheet design file:

e Open the drawing model for the first profile
e From the Drawing Production tab, select Model Annotation > Remove Model Annotations as
shown below

A ABC >
o) R Kl
Element Model Mamed
Annotation = Annotation = Boundary =

Annctat #2c  Annotate Model

% Remove Model &

e  When prompted, on the cursor menu, select Yes to remove the annotations from all the profile
drawing models.
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+

All Drawing Models
All Drawing Models |[res [ |

e After removing the annotations, redraw the annotation by selecting the Model Annotation >
Annotate Model command from the Drawing Production tab

e  When prompted to annotate all the drawing models, choose Yes

e Use the Profile Grid - 10’ Vertical Labels annotation group

Select Annotation Group - <Alt> Down To Browse

Annctation Drawing Groups

Annctation Group | [ EXeT (s RNt R

The annotation is redrawn according to the select annotation group and the profile feature.
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Single or Dual Profile Sheets
OpenRoads provides options to clip a sheet containing a single profile grid on the sheet, or two continuous
profile grids across the top and bottom of a sheet. The following options are available:

e Pro-Pro
e Profile Only

The process is like creating named boundaries for the profile view detailed above. A profile view must be
displayed to place the named boundaries. Take the following steps to open a profile window:

e Hold down the right mouse button with the cursor positioned in a MicroStation view window until
the pop-up menu appears. Select the 2 Views Plan/Profile option as shown below.

[ View Control P 1 View
=7 Copy @ 2Views Plan/3D
-5 Move [d 2 Views Plan/X5
= scale (3| 2 Views Plan/Profile
<x, Rotate [§ 2 Views Plan/Superelevation
.'.:.?L Nl [ 3 Views Plan/Superelevation/X5
(@ 3 Views Plan/Profile/3D
J Setectlinks (3 3Views Plan/Profile/XS
5 View Attributes (@ 3 Views Plan/¥5/3D
Model Properties [# 4 Views Plan/Profile/X5/3D

e Follow the prompts to open a profile window.
o Select OK when prompted to Create a Dynamic Profile View
o Locate the plan element
o Issue aleft-click in the newly opened profile view to display the profile information for the
selected alignment

From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundaries. On the
Place Named Boundary Civil Plan dialog, select the Civil Profile icon.
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From the Place Named Boundary Civil Profile dialog, take the following steps:

e Select the Drawing Seed (Pro-Pro or

Profile Only) 4% Place Named Boundary Civil Profile - X
o Select the Detail Scale
= .-
e Setthe Method to Station Limits “‘D" X .r@ 4 ’V 0o
e Left click in the Start Location dialog item Drawing Seed: |Pro-Pro -]

Detail Scale: |1:20 -
Marne: |Profi|e1 |

o Identify the profile view by issuing a left
mouse-click in the profile view

Elevation Datumn Spacing: | 5.000000
Station Datum Spacing: | 100.000000
Prefile Shifts: |Datum Stations -

on the following page.

. Define_ the Start Location and Stop DESI:Z::: ||Station L = ||
Location parameters Group: (New) =
o Setthe Vertical Exaggeration value to 4 Name: | PGL_CLP_5185 |
for 20-scale sheets, 5 for 50-scale sheets. Cmer | |
The Available Profile Height parameter Start Location: | 385+00.00 |
is adjusted automatically. See the Plan and Stop Location: | 430+00.00 |
Profile sheet section for more information. 500.000000 | =
e [ssue another left mouse-click in the Vertical Exaggeration: | 4.000000 |
profile view to place the named Available Profile Height: | 45.000000 | =
boundaries and initiate the process. The O Top Clearance: | 1.000000 |
Create Drawing dialog is opened as shown 1 Bottom Clearance: | 1.000000 :
|

Uze Terrains

Use Active Vertical
Create Drawing
Show Dialog
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Mode: | Profile -

One Sheet Per Dgn:

C:\Bentley CONMECT\WorkSpaces\OHDOT | =

View Mame:
Drawing Seed:
View Type:
Discipline:

Purpose:

PGL_CLP_5185 - Profile 1

Pro-Pro -
Civil Profile

Civil

Elevation View

Model Mame:
Seed Model:

Filename:
A

[}

Annotation Group:

Drawing Model
PGL_CLP_5185 - Profile 1
OHDOT_Pro-Pre.dgnlib, Pro-Pro
(Active File)

1:20 -

Profile Grid - 5 Vertical Labels e

Model Mame:
f Seed Model:
Filename:

Sheets:
A

=

Drawing Boundary:
Detail Scale:

Sheet Model
123456_GPO01
OHDOT_Pro-Pro.dgnlib, Pro-Pro [Sheet]
(Active File)
(MNew) <
1:1 -
Optimize for -
1:20 (By Named Boundary) -
[] Add To Sheet Index &

Make Sheet Coincident
Open Model

DK Cancel

Drawing Model parameters

December, 2021

If you wish to create sheets in multiple
files, toggle the One Sheet Per DGN
option on and set the path for the sheet
file location.

The View Name parameter is used for the
named views that will be created in the
container file as part of the clipping
process. This parameter is not normally
changed by the user.

The Drawing Model Name is used as the seed name for each of the drawing models that will be
created. The name is incremented by the software. In most cases, the default name is used.

Set the Annotation Scale value for the Drawing Model to the desired value. This parameter should
default to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is
good practice to review the value to ensure it is set correctly.

Sheet Model parameters

The Sheet Model Name is also the name that is used for the created design files when the One
Sheet Per Design option is selected.

Section 800 - Plan and Profile Sheets



Do not change the Annotation Scale value for the Sheet Model. Leave this value at 1:1 as shown

above.
The Profile Annotation Gl'Ollp Setting (ShOWH Annotation Group: |Proﬁ|e Grid - 5 Vertical Labels
. . . o Nc-ne
at right) will default to an appropriate B Profie
annotation group for a 4:1 vertical exaggeration. Model Name: | 5.0 Drawing
. : : Seed Model: | B & Profile Grid - 5" Vertical Labels
If a different vertical exaggeration value was HWedel) @ Profile Gid - 10" Vetical Labeld
used when placing the profile named Filename: | :. @ Profile Grid - 5 Vert 5 Horiz Lin
; : ; ; Sheets: | & & Profile Grd - 5" Vert 5" Horiz Lin
bou_ndarles, different annotation options are N § Frfic Gid - 10 Vet 10 Horiz
available as shown at left. = e @ Profile Giid - 20 Vert 20' Horiz
Drawing Boundary: | & Profile Grid - Drive Profile
For sheets with a 5:1 Vertical Exaggeration, Detail Scale: | & Profile Grid - 20" Vert 25" Horiz
select the Profile Grid - 10’ Vertical Labels N
option from the drop-down menu. < >

Set the Detail Scale value for the Sheet Model to the desired value. This parameter should default
to the same value used for the Detail Scale in the Place Named Boundary dialog, but it is good
practice to review the value to ensure it is set correctly.

After reviewing the dialog settings, select OK to continue the sheet clipping process. If Open Model is
toggled on, the application will open the last created file upon completion.

A drawing model is created for each of the named boundaries. The drawing models are referenced to the
sheet model to generate the completed sheets. The drawing models contain the annotations for the profile.
See the Profile Annotations section for details.

An example of the models generated for a Pro-Pro sheet configuration when using the One Sheet per DGN
option is shown below. Note the sheet model name is the same as the design file name.

[E) Models - x
r
Type 20730 Mame © Description 4+ Design File Sheet Number
[ L1 123456_GPO02 C\Bentle...\123456_GP002.dgn Profile 3
Y | PGL_CLP_S185 - Profile 3 ChBentle..\123456_GP002.dgn
Y _l  PGL_CLP_S185- Profile 4 Ch\Bentle..\123456_GP002.dgn

An example of a pro-pro sheet is shown on the following page.
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Bridge Site Plan

Bridge site plans can be generated using a container file or directly in the SP file. When the bridge site plan
will consist of more than one sheet, the preferred process is to use a container file. See the File Types and
Usage section of this document for more information on container files.

The OHDOT Create Design Files application is used to create the design file as shown below.

If a container file is used to generate multiple sheets, key in the appropriate 000, 100, 200, etc. File Suffix.
The application will automatically set the Seed file to the Design Seed as shown below.

£ Create Design Files - O X
Help Settings
Parent Folder:
r Filters Defaults
Engineering Fol Structure Folder: PID:
« (%) Brigge v 400-Enginee ¥ | Structures\SFN_8703752 ~ | 102030 001~
Survey Folder:  Wall Folder:
300-Survey\ v | Roadway\ &
Create Category Type Description Code #ofFiles Base Folder Folder File Name File Suffix Comments Scale Seed
[] |eridge |Basemap|Bridge BS 0 [400-Engineering\{Structures\SFN_8703752\Basemaps\{ 102930_SFN_8703752_BS 1:20 [102930_DesignSeed2d.dgn| =
[ |ridge |Basemap|2D Model ke | g 400-Engineering\[Structures\SFIN_8703752\Basemaps\| 102930_SFN_8703752_KB 1:20 [102930_DesignSeed2d.dgn
Bridge Sheet Site Plan sp 1 [400-Engineering\|Structures\SFN_8703752\Sheets\, 102930_SFN_8703752_SP | npo | 1:20 |102930_DesignSeed2d.dgn|
L] Bridge Sheet General Plan 5G 0 [400-Engineering\|Structures\SFN_8703752\Sheets\, 102930_SFN_8703752_5G 1:20 |OHDOT_SheetSeed2d.dgn
L] Bridge Sheet General Notes SN 0 [400-Engineering\|Structures\SFN_8703752\Sheets\, 102930_SFN_8703752 SN iz |[OHDOT_SheetSeed2d.dgn
L] Bridge Sheet Estimated Quantities sQ 0 [400-Engineering\|Structures\SFN_8703752\Sheets\, 102930_SFN_8703752_SQ iz |[OHDOT_SheetSeed2d.dgn
L] Bridge Sheet Staged Construction Details |SC 0 [400-Engineering\|Structures\SFN_8703752\Sheets\, 102930_SFN_8703752_5C iz |[OHDOT_SheetSeed2d.dgn
L] Bridge Sheet Removal SV 0 [400-Engineering\|Structures\SFN_8703752\Sheets\, 102930_SFN_8703752_SV iz |[OHDOT_SheetSeed2d.dgn
1 Towa hast  |Ecumdstinn DI n 400 Enci truirticac| SERL 970375 N Chast 102030 SEM 970275 < 11 LNOT S 2ol h
Create Files

If a container file is not used, the File Suffix is set to the appropriate number for the site plan design file,
001 in the example below. The application will default to the Sheet Seed. Be sure to change the Seed file to
the Design Seed as shown below.

£ Create Design Files - O X
Help Settings
Parent Folder:
r Filters Defaults
| Engineering Folc Structure Folder: PID:
v @ Bridge v 400-Enginee * | Structures\SFN_8703752\ ~| 102930 001 v
‘ Survey Folder:  Wall Folder:
300-Survey\ ¥ | Roadway\ =
Create Category Type Description Code # of Files Base Folder Folder File Name File Suffix Comments Scale Seed
[ |Bridge  |Basemap|Bridge BS 0 400-Engineering\|Structures\SFN_8703752\Basemaps\| 102930_SFN_8703752 BS 1:20 |102930_DesignSeed2d.dgn -
1 Bridge Basemap [ 3D Model KB 0 [400-Engineering|Structures\SFN_8703752\Basemaps\| 102930_SFN_8703752 KB 1:20 [102930 DesignSeed2d.dgn
Bridge Sheet Site Plan SP 1 400-Engineering!|Structures\SFN_8703752\Sheets\, | 102930_SFN_8703752 5P | po1 120 | OHDOT_SheetSeed2d.dgn ™
[ |eridge [Sheet |General Plan SG 0 400-Engineering)|Structures\SFN_8703752\Sheets\, | 102930_SFN_8703752 SG 1:20 [l 102930_DesignSeed2d.dgn
[ |[Bridge |Sheet |General Notes SN 0 400-Engineering\|Structures\SFN_8703752\Sheets\, | 102930_SFN_8703752 SN 1:1 102930_DesignSeed3d.dgnlt
[ [Bridge |Shest |Estimated Quantities Q| g [400-Enginesring\[Structures\SFN_8703752\Shests\ | 102930 SFN_8703752 5Q 11 2; gg:?:"‘:"gsjaji: :9 "
] [Bridge |Sheet [Staged Construction Details |SC | g 400-Engineering\[Structures\SFN_8703752\Sheets\ | 102930 SFN_8703752_SC 11 |orpors wagn
| Bridge Sheet Removal sV 0 [400-Engineering|Structures\SFN_8703752\Sheets\ 102930_SFN_8703752 SV 1:1 OHDOT_SheetSeed2d.dgn -
4 »
Create Files
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After creating the file, the next step is to attach the necessary design file references for the site plan.

Like the plan and profile sheet clipping process, configure the MicroStation view windows to display both
plan and profile information. This is facliltated using the right-mouse button menu. Hold down the right
mouse button with the cursor positioned in a MicroStation view window until the pop-up menu appears.
Select the 2 Views Plan/Profile option as shown below.

Follow the prompts to open a profile window.

View Control 4 G 1 View
. 2 Copy [@ 2 Views Plan/3D
. Selec_t OK_ when prompted to Create a Dynamic E':J. - G 2 Views Plan/Xs
Profile View — . (3| 2 Views Plan/Profile
° Locate the p]an element a Rotate [ 2Views Plan/Superelevation
e Issue aleft-click in the newly opened profile view Jh Mirror R
to display the profile information for the selected ¥ Select Links | W8 3Views Plan/Profiie/3
1. t [@ 3 Views Plan/Profile/XS
alignmen [5 View Attributes (3 3Views Plan/XS/3D
Model Properties [# 4 Views Plan/Profile/X5/3D

When complete two view windows displaying the plan and profile are opened like the example below.

a Ve ==E=]
B8 L RPROOY D B EGR

48 Flement Selection  — X

¥ i 4
TR e it et g i i i LA = S

B \View 4, AttachedLongSection - CLP_GYPSY LANE

o ,.v\lp)a,omhﬂ-\&-m 1+ B |la ke

I T T T T T T T T T T T T T T T &I T T T N T T T N T T T N T T T N T T T T T T T T T T T T T T
b@xé,@%ﬁ@‘ w}“x @x@%‘é’@#@ a‘éy%@n}‘hﬁa‘“ br?x@vb‘*@l »}‘X B o h‘;a‘ n.»‘*h':?‘ ‘u”’ A «a“gj;}*!hv? f#o?@@»}“ah@f@a?@ b'?éa"})p@,jﬁ@*
S 0 g "A»?’u"vb&‘é‘@s‘@@b“@o?b“@&e?é’@é?o?é’c?@éé6"‘“«?«?@““"

&

In this example, the horizontal geometry is defined in the \roadway\basemaps\102930_BK001.dgn file.
Graphics that have been drawn in the profile window of the BK file will also be displayed here.

This example will make no attempt to define the bridge profile graphics or recommend a best practice for
generating these graphics. The graphics can be drawn in the profile view in the SP design file. The Create
3D Cut command may also be used to read the Design-3D model and will display and 3d graphics
encountered in the model.
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B View 4, AttachedLongSection - CLP_5073

._£|L<:~,

The named boundaries for plan and profile sheet clipping will be placed as two separate actions. From the
OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundary to initiate the process.

The Place Named Boundary Civil Plan dialog is opened.

J]% Place Named Boundary Civil Plan

Drawing Seed:
Detail Scale:

Marme:

Group:
‘ Marne:

Description:

' Start Location:
, Stop Location:
: Length:
Left Offset:

Boundary Chords:

Description:

Right Offset:
Owverlap:

Bridge Site Plan
1:20
Plan 1

(Mew)
CLP_GYPSY LAME1

47+80,00
52+20.00

Show Dialog

[=[SFT e duln

-

-

Select the first icon, Civil Plan to begin the
process of placing the plan view named
boundaries.

The Drawing Seed is used to select the
configuration for various plan view named
boundaries. Select the Bridge Site Plan option.

The process to create the named boundaries for
the plan view is the same as described
previously in this document.

Be sure to toggle off the Create Drawing option
before placing the named boundaries as shown
at left. [t is necessary to generate the profile
named boundaries before creating the drawings.

After the named boundaries for the plan view have been placed, take the following steps to create the

named boundaries for the profile view:

e From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundary to
initiate the process. The Place Named Boundary dialog is opened.

o Select the third icon, Civil Profile to begin the process of placing the plan view named boundaries

Section 800 - Plan and Profile Sheets
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Drawing Seed:

Detail Scale:

Marme:

Description:

Method:

Plan Group:

Group:

Marme:

Description:

Start Location:
Stop Location:
Length:

Vertical Exaggeration:
Available Profile Height:
[l Top Clearance:
O Bottom Clearance:
Elevation Datum Spacing:
Station Datum Spacing:
Profile Shifts:

4% Place Mamed Boundary Civil Profile —

~OES /o O

Bridge Site Plan-PROFILE
1:20
Profile 1

From Plan Group
CLP_GYPSY LANE1
(New)

CLP_GYPSY LANE

m Plan Group: CLP_GYPSY LANET
39+95.34

39+95.34

440.000000

1.000000

160.000000

1.000000

1.000000

20.000000
100.000000

Datum Stations

Use Terrains

Use Active Vertical

Show Dialog

-

-

-
I
-
=

December, 2021

o Select the Drawing Seed that corresponds to the previously selected plan view drawing seed. In
this case, select Bridge Site Plan - PROFILE as shown at left.

o Setthe Detail Scale as desired. The Vertical Exaggeration and Available Profile Height
parameters are automatically defined based on the selected Detail Scale. See the Plan and Profile

Sheet section for more information.

o Setthe placement Method parameter to From Plan Group.

The boundary is displayed as shown in the example above. The software determines the vertical
location of the profile named boundary. Depending on the vertical extent of the profile graphics, the
default placement location may need to be adjusted.

o Ifthe displayed boundary location is acceptable, toggle on the Create Drawing option
before placing the boundary to proceed to the next step.

o Ifthe profile vertical location needs to be adjusted, toggle off the Create Drawing option
before placing the named boundary. After placing the boundary, the Adjust Profile Named
Boundary tool is used to adjust the vertical location of the boundary element as described
below.

To adjust the named boundary vertically, select the Adjust Profile Named Boundary command from the

Drawing Production tab as shown below.
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f 1:20 -

#5 ACS Plane Lock

| g Adjust Profile Nar‘ne oundary

Select the named boundary element to adjust. The named boundary floats on the cursor and can be
adjusted vertically based on the Elevation Datum Spacing parameter. Issue a left click (data point) to
move the named boundary to the desired location.

i Jf{; Adjust Named Boundary Civil Profile Elevation - x

Start Station: | 47+80.00 |
Stop Station: | 52+20.00 |
High Elevation: | 740.000000 |
|

|

Low Elevation: | 580.000000
Elevation Datum Spacing: |2|].CH]]IH]

After adjusting the named boundary, the Manage Named Boundaries command is used to resume the
sheet clipping process. Select the small icon in the lower right corner of the Named Boundaries group as
shown below.

f 1:20 -

Nomed 5 ACS Plane Lock

Boundary ~ Annotation Scale Lock

: | Named Boundaries % Drawing Scales

f'*Af Named Boundaries

Manage named boundaries and
named boundary groups

From the Named Boundaries dialog, select the Plan Group to process. Toggle on the Show the Create
Drawing icon and then select the Create plan/profile drawing icon.

Section 800 - Plan and Profile Sheets 801-35



o Ohio Department of Transportation

: : : December, 2021
Office of CADD and Mapping Services !
I Named Boundaries - *
x aJff= o
LA
s Y | Desc Create plan/profile drawing S
4 Plan Groups
+ CLP_GYPSY LANE1 102930 SFN_8703752_SP001.dgn
b Profile Groups
Cross Section Groups
Other Groups
The Create Drawing dialog is opened as shown below.
& Create Drawing X
Mode:  Plan and Profile
102930_SFN_8703752_5P001
[l OneSheet Per Dgn: | CACONNECT Config\WorkSpaces\OHDOT | =
Drawing Seed: |Bridge Site Plan ~| Drawing Seed: |Bridge Site Plan-PROFILE -
View Type:  Civil Plan View Type:  Civil Profile
Discipline:  Civil Discipline:  Civil
Purpose:  Plan View Purpose:  Elevation View
Drawing Model Drawing Model
Seed Model: | OHDOT_Bridge-Site-Plan.dgnlib, Bridge £ | Seed Model: | OHDOT_Bridge-Site-Plan.dgnlib, Bridge £
Filename: | (Active File ¢ Filename: | (Active File) == ¢
1:20 =
Annctation Group: |Plan Annotation Annotation Group: |Pmﬂle Grid - 20¢ Vert 25" Horiz Lines-20 ‘u’|
Sheet Model Sheet Model
Seed Model: | OHDOT Bridge-Site-Plan.dgnlib, Bridge €| Seed Model: | OHDOT Bridge-Site-Plan.dgnlib, Bridge ¢ |
Filename: | (Active File) |l & & Filename: | (Active File) |l&= &
Sheets: |(Mew) - | Sheets: |(Mew) - |
I v I v
Drawing Boundary:  Bridge Site Plan - Drawing Boundary:  Bridge Site Plan-PROFILE hd
Detail Scale: |1:20 (By Named Boundary) Detail Scale: |1:20 (By Named Boundary)
[] Add To Sheet Index (&2
Make Sheet Coincident
[ Open Model

The parameters, highlighted above, must be adjusted before selecting the OK button.

e Ifyou are using a container file to place the named boundaries and will be generating separate SP
files:
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o Enter a Name according to the OHDOT Standard File names for the sheet type you wish to
create. See the Location & Design Manual, Volume 3 - Highway Plans, Section 1204.3.4

for more information.
o Toggle on the One Sheet Per Design option and select the discipline\sheets)\ folder where
the sheet design files are to be created.

e Setthe Drawing Model Annotation Scale parameters, and the Sheet Model Detail Scale
parameters to the intended scale for both the plan and profile settings as shown in the example
above.

e The profile Annotation Group parameter is defaulted to the appropriate value for 20 Scale sheets
with a 4:1 vertical exaggeration.

For 20-Scale bridge site plans with a 1:1 vertical exaggeration, select the Profile Grid - 20’ Vert 25’
Horiz Lines-20’ Vert 100’ Horiz Labels option from the drop-down menu.

For 10-Scale bridge site plans, select the Profile Grid - 10' Vert 10" Horiz Lines-10'Vert 50'Horiz
Label option from the drop-down menu.

e Select OK to initiate the process.

The bridge site plan sheet is generated like the example below.

BENCHMARK DATA

Bu# 5T, . ELEF. OFFSET
Bumzs, ELEV oFFsET

Bue3 57 § ELEV. aFFsEr |

Burs 57, " ELer oFFSET |

FOR ADDITIONAL BENCHMARK INFOAMATION, SEE ROADAY FLAN

TE. ADTUAL SLOPES

CLEARANCE

A
e AL AL AN EATCAL L EARAE

SITE PLAN

SHEET SUB-TITLE
SHEET SUB-TITLE 2

seans o
FoAnwAY | FFSAFETYCLRE
70 N caome
EW. .
WEARING SURFACE. _
| arereic s
ALIGENT
craun

catin , d0tn

WEARING SUFFACE. | . —— .
2o | APPRoAcH sLaBs LONG AS-1-15, 45-2.15) o0k
ALIGNWENT. — "
cROWM ___ FTFT

o | oeckarea | s

fuasy
frazia
s ez
i 10
wfan
fraar
s 1o
fenen
S
foraer
fea oz
fucz
a0
feasa
frazsn
fovaan
feia oo

COROMATES. LATITUOE

LowgIUnE | B

TY-RTE-SECTION
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e Ifusing a Container file for the named boundaries and the references:
o Each sheet design file contains a Drawing model for each of the named boundaries, one for
the plan and one for the profile
o The Drawing models reference the original Container file
o The Sheet model references the Drawing models
e Ifthe named boundaries and the references are defined in the SP file:
o Each SP design file contains a Drawing model for each of the named boundaries, one for the
plan and one for the profile
o The Drawing models reference the design model in the SP file
o The Sheet model references the Drawing models
e In either case, the profile drawing model includes both the grid lines and the annotation for the
profile
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Terrain Model Contour Interval

If the existing ground terrain model contours will be show on the site plan, it is possible that the interval
for the contour lines as saved in the survey “FB” design file may be set to display the contour interval that is
required for the bridge site plan. Changing the contour interval display can be accomplished by using the
terrain model Override Symbology setting.

Select the terrain model boundary and choose the Properties command from the pop-up menu.

Change the Override Symbology setting to Yes.

= S .

Dverride Symbology

S s o
Feature Name
Feature Definition —

The Override Template option is used to choose the Element Template with the contour interval that will
be used to override the current settings as saved in the “FB” design file.

e = - .

Override Template  Fl V5] w
K Override Symbology | = Temain Models ~
¥ e = % Corttours 10" Major 2' Minor |
k Feature Name - P Boundanlag
M Feature Definition - P Contours 1" Major fy,
e Tk, TR P Contours 10 Majy [~ =,

o i,
N P i P Contours 2 Maiol ¥ [ ‘\

“F | € > -

Manage Templates...

After selecting the element template, the changes are applied in the active design file. Note that the
triangles may also be turned on when changing this setting and can be turned off using the MicroStation
Level Display dialog.

Note that OpenRoads adjusts the major contour text annotation location dynamically based on the view
extents. This may result in text falling into locations that are undesirable. Unfortunately, there is no way to
know where the text is going to fall on the printed sheet until the sheet is printed. There are two options to
address this issue, both of which are accomplished by editing the element template that has ben copied into
the active design file when the override template was selected.
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1. Adjust the major contour text spacing. This option may not solve the problem as all it does is move
the text to a different spacing interval.

2. Turn off the display of the major contour text and then manually annotate the major contour lines
by placing the text at the desired location

In either case, the first step is to edit the element template that has been copied into the local file. From the
Home tab, select the Manage command from the Element Template drop-down menu as shown below.

&1 OpenRoads Modeling o ldE R« -
Home Terrain Geometry Site Lay

& MNone ~ | Default

=Y

The Element Templates dialog is opened. Browse to the
Terrain Models group to edit the template that had been
copied into the design file as shown below.

Search Templates o
Templates
#. Mone -~

|1 Terrain Models

N

L
@VVVVVVVVVVVV

| Alignments
| Annetation
| Existing

| Maodeling

B

| Parcel Areas

-

| | Profiles

saipadolg QTI Jam|dx3;ﬁ?

Proposed

| Scratch
[ Survey
| Volumes

| Existing Utilities

Manage...
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E’J Element Templates

— *
File  Utilities
GEIXDEB|~ v IX Froperes
E| 731193_SFN_1503254_SP001.dgn CalculatedFeatureSettings a "
i -l Temain Models
%N X Contours 10" Major 2' Minor i Conlowrs '
] OHDOT_Feature_Définitions dgniib MaxSlopeOption None
[-}y8 OHDOT_Features_DrainageAndUtilities dgriib MaxSlopeValue . GO0
ContourLabelPrecision 0
SmoothingFactor 10
Smoothing Vertex
Majorinterval 10.000°
Minorlnterval 2.000°
»  MinorContours
v MajorContours
Color E=] BylLevel
LineStyle E=l Bylevel
ight
DisplayText Yes
Teutlnterval 100.000°
Level DT_X_Contour_Major
Transparency 0
Text Level Defauilt
TextStyle Label - CenterCenter
z 3 » Triangles ¥

Change the TextInterval option to a different value to adjust the text spacing.

To turn off the text, toggle the Display Text option to No. Note: You may also have to change the
TextInterval value for this change to take effect.

If you elect to turn off the text display, the Terrain > Labeling > Label Terrain Contours command is
used to place contour labels at the desired locations by dragging a line through the contour(s) that are to be
labeled. An example is shown below.

N ’\H‘ 5 rd 1 o i - .
2 f SRR L .
AP IS N A \ i
1 JféLabEI Terrain Contours — W \\
_‘ ——
Terrain Model: Tepo Survey 4 "'.‘T
L, Il%\

Annotation mode |Majm Contours Only

M |

v |

Text Alignment | Up slope

Dimensicn Style: “'_1 Terrain Major Contou) = | 5} QJ
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Named Boundaries and Saved Views

When the named boundaries are processed to generate the sheets, the software also creates a MicroStation
saved view for each named boundary. The saved views can be reviewed by selecting OpenRoads Modeling
> View > Saved Views as shown below.

k% o Od O S®MAE

Create  Update Saved p| Copy Cascade Tile Arrange Vi
me 3 Saved View leew Settings Savedpvyew View S

Zlip Saved Views % Window
Saved Views

T o e <
properties of saved views

The Saved Views dialog is opened, as shown below.

[+ saved Views - View 1 - *®
& mnRILIR ‘ ‘

2 L OV €55 Y X

Marne Descnptmn Type Show  Status ':&; Clip Vel
[123456_GP1 [ = v Plan|
123456_GP2 = = v Plan
123456_GP3 _ & v Plan
123456_GP4 = = v Plan
123456_GP3 _ & v Plan
123456_GP6 = = v Plan
123456_GP7 _ & v Plan
123456_GP8 = = v Plan
123456_GP9 — = v Plan
< >

The saved views are named according to the name that is entered in the sheet generation process on the
Create Drawing dialog.
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Reprocessing Sheets

Occasionally it may be necessary to reprocess a set of sheets. The previously placed named boundaries can
be reused, however, if the same name is used for the sheet files the software does not overwrite the
previously created saved views, models, or design files. The user must delete the previously generated
saved views, models, and design files before reprocessing the named boundaries.

If the sheets are all in one file, take the following steps before reprocessing the named boundaries:

e Open the Saved Views dialog. Delete the saved views corresponding to the sheets to be reprocessed
e Open the Models dialog. Delete all the drawing and sheet models corresponding to the sheets to be
reprocessed

If the sheets are in separate design files, take the following steps before reprocessing the named
boundaries:

o Inthe KC design file, open the Saved Views dialog. Delete the saved views corresponding to the
sheets to be reprocessed
o Delete all the sheet design files in the \discipline\sheets\ folder that are to be reprocessed

Tip for ProjectWise users: Before deleting files, in ProjectWise Explorer right-click on the file
name and choose the Purge Local Copies option.

The Named Boundaries dialog is used to reprocess the sheets from the previously placed named
boundaries.

e From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundaries as
shown below. The Named Boundaries dialog is opened.

f 1:20 -

L__| #5 ACS Plane Lock

Mamed
Boundary = éﬁmnotatlon Scale Lock
3 | Named Boundaries Drawing Scales

t’? ’ * r&'\ d; Mamed Boundaries

Manage named boundaries and
named boundary groups
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[0 Named Boundaries - *
X A Y o 0 @<L
Name Y Description  File Name Show

4 Plan Groups
+ CLP_ 5185 123456_KC001.dgn
4 Profile Groups
b PGL_CLP_ 5185 o
Cross Section Groups

Other Groups

e Select the Plan Group to be processed.

e Toggle on the option to Show the Create Drawing Dialog 4

o Select the appropriate icon to open the Create Drawing dialog (Create plan drawing, Create
Profile drawing, Create plan/profile drawing). The Create Drawing dialog is opened and can be
processed as previously detailed in this document.
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Level Management

Managing Sheet Design File Levels from the Container File
Managing levels across multiple drawing and sheet models with multiple references (both direct and
nested) can be confusing. When sheets are assembled, the reference files are attached as follows:

Basemaps > Container File (Design Model) > Sheet File (Drawing Model) > Sheet File (Sheet Model)

By default, the ODOT sheet clipping DGN Libraries are configured to allow users to manage the levels
displayed on the completed sheets from the container file. This allows users to configure the levels
displayed in the final sheets from a single location, the container file, with the changes reflected in every
plan or profile sheet.

The 2021 Release 1 version of OpenRoads enhances this functionality with significant improvements:

e A new option has been added for reference attachments to synchronize the view settings from the
attached file. The parameter is found in the Attachment Properties dialog for the selected
reference file. Double-click the reference file name in the References dialog to access the
Attachment Properties dialog shown below.

The Settings From Design Model parameter has been configured as the default setting in the
OHDOT Standards.

File Mame: | 123456_GPOD0.dgn Browse...

Full Path: ..\roadway'\sheets\123456_gp000.dgn
Model: | Design -
Logical Mame: | CLP_5185 - Plan 1

Description: | Design

| Detail Scale: |1:20 -
Scale (Master:Ref): | 1.000000000 | 1.000000000
; MNamed Group: -
Revision: -
| Level: -
‘ Mested Attachments: | Live Nesting ¥ | Mesting Depth: | 99
Display Overrides: | Always =~
Mew Level Display: |Use M5_REF_MEWLEVELDISPLAY Configuration W
Global LineStyle Scale: | Master ~
Synchronize View: | CLP_S185 - Plan 1 : Settings From Design Model =

Toggles

EIEN = EE s Ee ¢ <
Cancel
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e The Settings From Design Model parameter also allows the view attributes settings in the
container file to be reflected in the sheets. This allows turning off the display of construction class
elements (Constructions) container file’s View Attribute settings to carried through to all the
sheets.

e Adding or removing reference attachments is reflected in the completed sheets

Tip: Use View 1 when turning on or off plan view levels in the container file for the level changes to carry
through to the drawing and sheet models.
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Sheet Annotation

Bentley’s recommended workflow is for sheet annotations to be placed in the drawing models, not in the
sheet models.

Plan View Alignment Annotation

Alignments are often annotated in the geometry basemap (BK) design file. These annotations can be shown
on the completed sheets, however, editing the annotation in the BK file may impact other sheets in the
WorkSet.

The example below shows the drawing model containing the plan view portion of a plan and profile sheet.
The alignment annotation is referenced from the BK design file.

In this example, the curve data is partially clipped due to the named boundary limits. This can be resolved
as follows:
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Option 1 - Edit the Named Boundary.

Named boundaries can be edited, but there are limits to how much editing can be done. The boundary is
chorded around a curve. In the example below, the vertices were deleted using the MicroStation Delete
Vertex command. In this example, the named boundary was deleted so that the referenced curve data
annotation is not clipped.

Option 2 - Place the Alignment annotation in the container file’s Design Model

While this is not significantly different than alignment data placed in the geometry basemap, it does allow
the user to move or delete unnecessary annotations without impacting other sheets.

Option 3 - Place the Alignment Annotation in the various Drawing Models

Using this option, the alignment is annotated in the drawing models for the limits of the named boundary.
This method is advantageous because the annotation for each sheet is controlled by the drawing model for
the sheet.

Take the following steps to use this option:

e From the container design file, turn off the alignment annotation levels from the attached BK file(s).

e Inthe drawing model for one of the sheets, from the Drawing Production tab, select the Annotate
Element command. Select the alignment element to be annotated. OpenRoads version 10.10 adds
the ability to annotate the element in multiple drawing models, as shown below.

Follow the prompts to annotate the selected

alignment(s).
All Drawing Models & ( )

Parameters:All Drawing Models

e Edit the annotation in the drawing models as necessary for each sheet
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e Annotations added to the drawing models are not automatically visible in the sheet models. The
attachment of the design model to the sheet is a “direct reference”, not a “nested reference”. As
such, the level display is not automatically synchronized as nested references are. It is necessary to
turn the annotation levels on for the drawing model attachment in each sheet model

Plan View North Arrow Annotation
The north arrow symbol is placed in the plan view as part of the drawing model annotation. The location of
the north arrow is defined in relation to the alignment.

The May 1, 2020 release of the OHDOT CADD Standards removed the north arrow placement block from
the upper right corner of the sheet borders. It is no longer necessary to move the north arrow cell from the
default location as defined in ODOT’s CADD Standards to the upper right corner of the sheet border.

Civil Labeler

A new annotation tool, Civil Labeler, has been added to the 2021 Release 1 version of ORD. As of this
writing, the function is in a “tech preview” status as the tool is refined. The Civil Labeler can be accessed
from the OpenRoads Modeling WorkFlow by selecting Drawing Production > Labels > Civil Labeler
from the ORD Ribbon menu.

Tl OpenRoadsModeling - B~ S H ! s T2k X - 00D000_Eric_Misc_GTL

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help

SN E g v O O B Asx Ap? AT 7 A

_ Element ... Clip . Create  Update Saved A;élf‘ly Place = Place Place @ Place Edit Change Text nj Civil Element Drawing
&g Selection - T Volume B0 | Saved View View Settings Saved View = Table MNote Label = Text Text Attributes /= 7| |Labeler| [Annotation~ Model Annotat
Primary Selection Clip Saved Views fa | Tables Motes Text o Labels i Annotations
er\? |No Feature Definition b |e? 4 * A f f) " Givil Labeler

Properties v I X | Explorer v 1x Civil Labeler

When the command is selected, the Civil Labeler Tool dialog is opened with the
OHDOT_Civil_Labeler.xml file loaded as shown below.
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,i—"‘i Civil Labeler Tool - OHDOT_Civil_Labelerxml - *

(=l Civil Labels
Cross Section
Drainage And Ltilties
Plan - General
Plan - Intersections
Plan - Linear
Plan - Points
Plan - Profile Elevation
Plan - Project Flags
Profile

The xml file is configured with multiple folders containing multiple label definitions as shown above. Each
folder contains multiple labels. It is beyond the scope of this training guide to document each label option.
A few of the common labels will be documented below. Contact the CADD and Mapping Support team with
questions or requests to add additional labeling options.

Cross Section and Drainage and Utilities labels will not be covered in this document.

ODOT recommends placing most labels in the various Drawing models for the sheets. Labels should not be
placed in the sheet model.

When a label is selected, the dialog presents several options to the user like the example below.

;E., Civil Labeler Tool - OHDOT_Civil_Labeler.sxml — >

=+~ Civil Labels CivLabelerPlan-Centerine Construction

---| Cross Section

---| Drainage And UHilties Method:  Select Elements

=/ Plan - General ) - .
D Centerine Construction Leader: | Auto Left Right e | Extension:
. ] Const Limits Frame: | Nons v|  Offset 0.50

@[ Plan - Intersections

[ Plan - Linear Divider: | None il |

---| Plan - Points

F-[ 1 Plan - Profile Elevation [] Use Selection [] Use Fence

---| Plan - Project Flags

- 1 Profile

Rotation: |‘|.liew Horizontal <5 |

ARE
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It is beyond the scope of this manual to document every option. The ODOT labels have been configured
with the default options most used for each label type. Examples of commonly used labels are included
below.

Plan - General Labels
This group of labels provides label options for annotating the centerline or construction limits. An example
is shown below.

A&, Civil Labeler Tool - OHDOT_Civil_Labelerxml - X
B+ Civil Labels CivLabelerPlan-Centerine Construction
Cross Section
Drainage And Llities Method: - Select Elements
£+ Plan - General -
il der: [ A -
™" [3 Gontetine Constucon Leader: [ Auto Left Right | Extension 100
[0 Const Limits Frame: | Nons ] Offset 0.50
1 Plan - Intersections
' Plan - Linear Divider: | MNone hd ‘
1 Plan - Points
4 Plan - Profils Blevation [ Use Selection [ Use Fence
1 Plan - Project Flags
1 Profile
Retation: | View Horizontal e
Place Close
e
A A

¢ CONSTRUCTION <CLP_5185>

Plan - Intersection Labels

The Plan - Intersection group includes options to label the station of a point at the intersection of two
alignments. In the example below, the user is prompted to select each alignment. The annotation is placed
at the location defined by the user.

A Civil Labeler Tool - OHDOT_Civil_Labelerxml

=+ Civil Labels CivLabelerPlan-Intersecting Geometry-Station-CL<Name: |
Cross Section X 0 s
Drainage And Ltilities Method:  Intersection . i

< Plan - General
ersecti Lead

| el cader [ Auto Lok Fight <] Exension

] Imersectng Geametry - Staton Frame _ Offset o)

|| Intersecting Geometry - Station CL Const<Name>

[ Intersecting Geometry - Sttion CL<Name> Diwider: [sgit | TA. 400+56.74, § <CLP 5185> =

Plan - Linear L L TA. 20+00.00, § <CLP_STPETER>

Flan - Points

Flan - Profile Elevation
Plan - Project Flags
Profile

Retation: | View Harizontal

Place Close

AR AMTrdA
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Plan - Linear Labels
Various labels are available to annotate curvilinear elements as shown below
;—-@., Civil Labeler Tool - OHDOT_Civil_Labeler.sxml — >

=y~ Civil Labels CivLabelerPlan-Linear-Bearing-Length
i~/ Cross Section
Drainage And Ltilities Method: Select Elements
Flan - General )
Plar - Intereections Leader: |ﬂ.|"ane V| Extension: 2.00
;7 Plan - Linear Frame: |ﬂ,||'an& V| Offset: 0.50
----- ] Arc - Detta-Radius-Length
_____ ) Arc - Length Divider: | plane |
----- || Arc - Length Radius
----- A Ao - Radius [] Use Selection [1 Use Fence

----- j Between Geometry - Offset

----- 3 Between Geometry - Station-Cffset

----- 3 Between Geometry - Stations-Offset from Both Ge
----- j Linear - Bearing

----- Fu¥l Linear - Bearing-Length
----- j Linear - Length

----- ] Name

----- j Name with Leader

H-[ ' Plan - Points

H-[ ' Plan - Profile Blevation

H--[ 1 Plan - Project Flags | Place | | Close |

-1 Profie .
MmrdA

Rotation: | Tangent v

F [l
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Plan - Points Labels
Various label options are provided for the annotation of points. In cases where a station and offset is to be

annotated, after selecting the Place command it is required that you select the geometry element to be used
as the station and offset reference.

An example using the Station-Offset label is shown below.

/=, Civil Labeler Tool - OHDOT_Civil_Labelerxml

December, 2021

=]

Flan - Linear
Plan - Points

] Coordinates NE

--[| Coordinates with Name
--[| Coordinates with Name Desc
--[] Coordinates XY

-] Elevation Point

D Elevation Profile

D Elevation Termain

- | Station-Blevation Point

[ | Station-Offsst

|| Station-Offset-CL<Name> - 5
|| Station-Offset-Blevation Poinl
D Station-Offset-Elevation Profil
D Station-Offset-Blevation Teme
|| Station-PartialStation LT

(| Station-PartialStation RT

(| Station-PartialStation-Bevatic
(| Station-PartialStation-Offset
(| Station-PartialStation-Offset1
(| Station-PartialStation-Offset2
D Station-PartialStation-Offset2

Plan - Profile Hlevation
>

~

v

CivLabelerPlan-Station-Offset

Method:  Select Elements

Leader: | futo Left Right

Frame: |ng

v Offset 050

Divider: | Split

Rotation: | View Horizontal

Use Selection Use Fence

Place Close

AMrd A

_STA. 393+53.06

OFF. 20.89'RT.
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Plan - Profile Elevation Labels

A= Civil Labeler Tool - OHDOT_Civil_Labeler.xml

Plan - General "
Plan - Intersections
Plan - Linear
Flan - Points
Plan - Profile Elevation
D Elevation - Along CL Projection - Leader LT
A Bevation - Along CL Projection - Leader RT
- A Elevation - Mong CL Projection - Radial Leader LT
] Elevation - Along CL Projection - Radial Leader RT
j Elevation - Along CL Projection - Tic LT
j Elevation - Along CL Projection - Tic RT
] Elevation - Along Geometry - Leader LT
j Elevation - Along Geometry - Leader RT
Along Geometry - Radie
j Elevation - Along Geometry - Radial Leader LT2
j Elevation - Along Geometry - Radial Leader RT
j Elevation - Along Geometry - Radial Leader RT2
] Elevation - Along Geometry - Tic LT
] Elevation - Along Geometry - Tic RT
|| Blevation - Point Radial LT
j Elevation - Point Radial RT
j Elevation - Point Tic
Plan - Project Flags
Profile

T -

Plan - Project Flags Labels

CivLabelerPlan-Profile Bevations-Left Justified

Method: Locate Along

Leader: | Auto Left Right

Frame: | None

v Offset 0.50

Divider: | EBottom Line 1

~]

Interval Type: | Even Stations

Along Interval: [] Vertices

s

Rotation: | Normal Reverse

Label Offsets

Normal: m

Place Close

AF™rd A

The Plan - Project Flags group includes several labels as shown below.

,:'-E\ Civil Labeler Tool - OHDOT_Civil_Labelerxml — #
Drrainage And Liilities » | | CivLabelerPlan-Begin Project
Plan - General
Plan - Intersections Method: Data Peint
Plan - Linear . X
Plan - Poirts Leader: [ Lok ~| Extension
Plan - Profile Blevation Frame: | R v| Offset:

=/~ Plan - Project Flags

Divider: | None

D Begin Project

> |

-_| Begin Project SLM

[ Begin Project SLM FedMo
D Begin RW Acquisition

D Begin Work
-] End Project
-] End Project SLM
-] End Project SLM FedNo
E End RW Acquistion

End Work .

D Resume Project r&

™ b.

Rotation: | Tangent

Place Close

AMTAA

December, 2021

Several labels have been constructed to annotate profile elevations in the plan view. The Elevation - Along
Geometry - Radial Leader LT option is shown below.

BEGIN PROJECT
STA. 386+00.00
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Profile Labels
The Profile labels are configured for the profile drawing model. Various labels are provided as shown

below.

A Civil Labeler Tool - OHDOT_Civil_Labelerxxml

December, 2021

Plan - General

Plan - Intersections

Flan - Linear

Flan - Points

Flan - Profile Blevation

Plan - Project Flags

Profile

] Elevation [Horizontal]

] Elevation [Vertical]

| | Existing Ground

j Existing Ground with Blevation
j Existing Profile Grade

j Grade

j Proposed Profile Grade

j Station [Horzontal]

|| Station [Vertical]

j Station-Elevation [Horizontal]

j Station-Elevation [Vertical]

I I A A I I
+ |92
EXISTING GROUND I.

CivLabelerProf-Existing Ground

Method:  Select Elements

Leader: | Auto Left Right

~ | Extension:

Frame: |No.rre

v|  Offset 050

Divider: | Nona

Retation: | Horizontal

[] Use Selection [] Use Fence ~ H

| W
e | N
APTIeA

wy|

1
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Computed Labels

With the 2021 Release 1 version of OpenRoads Designer, ODOT recommends using the new Civil Labeler
tools. This section is retained in the document for reference.

The Place Label command, located in the Drawing Production tab as shown below, is used to place
various labels for plan production.

The labels contain Text Favorites which compute the value of the label based on selected geometry.

Eﬂ |OpenRoads Modeling =] H l'._t:; B::: L * réh X -

Home Terrain Geometry Site Layout Corridors Meodel Detailing Drawing Production

* e (Sé'f" R}{b FE N /"”EIAA

Element ., Clip - Create  Update Saved A%pd’y Place Placq | Place | || Place Ed
Selection i 7 | Volume Saved View View Settings Saved View Table MNote | Label Text T

Clip (E) Saved Views (R) G Tables (T) NobesDd

Selection (W)

Primary (CQ)

&% Place Label Settings - * . . .
Two icons are provided to place labels with or
ELle=x without a leader line.
Type: | Cell v . . . .
The Type option is used to select placing either a
Cell Name: | _Lbl_PIn_Sta-Off v .
o _ : label composed of a Text Favorite, or a label
Dimension Style: & _Lbl_Leader Line ~ ... . .
e » compos.ed o.f a cell. An example of placing a cell is
Start At [ Tormingtor - shown in this document.
He BRIl 28] 27 : The Cell Name parameter is used to select the label
type. Several labels have been configured for ODOT
users. The process to create labels is not documented

in this manual.

Cells that have been configured as labels are named with an “_Lbl” prefix. Additional labels can be
configured as requested.

The Dimension Style parameter is used to define the leader line for labels placed using the Place Label
with Leader option. Two leader line dimension styles have been configured as shown below:

e _Lbl Leader_Line
e _Lbl Leader_Line_With_Terminator

The Label Rotation parameter is used to set the rotation of the label relative to the leader line: Horizontal,
Vertical, or Inline.

Start At defines whether the label placement starts from the terminator of from the cell.
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The Horizontal Attachment parameter sets the leader attachment side: Auto, Left or Right.
The three icons at the bottom of the dialog are as follows:

Annotation Scale
Turns on annotation scale. When this lock is on, the annotation scale is applied to the label.

Place Label With Regular Association

Sets regular association with the element. If you place a label with this setting turned on and the Place
Label With Relative Association turned off, the label is placed with regular association. In this case, if you
move the element, the label remains at the same place, only the leader line moves along with the element.

Place Label With Relative Association

(Enabled only when Place Label With Association is enabled) Sets relative association with the element.
If a label is placed with relative association with an element, the label will stay at the same location relative
to the original snap point. That is, if you move the element the label will also move with it.

To Place a Station and Offset Label with a Leader
e Select the Place Label With Leader icon.

=<
s

o Select the Type value Cell with the Cell Name of _Lbl_PIn_Sta-Off

e Setthe Dimension Style, Label Rotation method, and Horizontal Attachment method.

e (Optional) Select Place Label With Regular Association =—=and then select Place Label With
Relative Association u—@.

e Enter a data point to select the alignment element that will be used to compute the station and
offset values.

e Enter a data point to place the label with leader line.
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ﬁ Place Label Settings

Type:

Cell Name:
Dimension Style:
Label Rotation:

Start At:
Honzontal Attachment:

e

Cell
Lb|_Pln_Sta-Off

W _Lbl_Leader Line
Horizontal

Terminator

December, 2021

STA 389+26.34
OFF -18.38'

Several label types have been configured in the OHDOT standards. Additional labels can be configured upon

request.
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Section 801 Plan and Profile Sheet
Exercise

Exercise 1: S.R. 185 Plan and Profile Sheets

Part A: Sheet Design Files
Take the following steps to create the design file for the plan and profile sheets:

e Open ProjectWise Explorer

Fad

"
ity

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

Browse to the 402-Engineering\Roadway\Basemaps\ folder.
Open the file 123456_BK001.dgn

Select the Ohio DOT Workflow

Select the OHDOT Create Design Files application

& | onic por JeHER «- 4+ £ 8
Apps

| v . "o

= {;f 0
OHDOT OHDOT Zip | |OHDOT Create

OHDOT )
Project Indexer  Verifier Design Files, Sheet Manager Title

Projects Files She

| OHDOT Create Design Files
Create MicroStation design files

PreFii= according to the OHDOT CADD
Standards

e C(Create the sheet design file for S.R. 185 using the settings below:
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£ Create Design Files - O P4
Help  Settings
Parent Folder:
- Filters Defaults
Engineering Folc Structure Folder: PID:
v @ Roadway, Shee: v 400-Enginee ¥ | Roadway\ v | 123456 001 v
Survey Folder:  Wall Folder:
300-Survey ¥ | Roadway\ v
Create Category Type  Description Code # ofFiles Base Folder Folder File Name  File Suffix Comments Scale  Seed
[ |Roadway Sheet  [Title Sheet GT 0 |400-Engineering)|Roadway\Sheets\ 123456_GT 11 OHDOT_SheetSeed2d.dgn | =
1 |Roadway Sheet  [Schematic Plan GB 0 1400-Engineering\|Roadway\Shests\ 123456_GB 1:20 (OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet | Typical Sections GY | g 1400-Engineering\|Roadway\Shests\ 123456_GY 15 (OHDOT_SheetSeed2d.dgn
[ |Roadway Sheet  |General Notes GN | g 1400-Engineering\|Roadway\Sheets\ 123456_GN 11 OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet | General Summary GG | g 1400-Engineering\|Roadway\Sheets\ 123456_GG 1:1 OHDOT_ShestSeed2d.dgn
1 |Roadway Sheet  |Maintenance Data Gl |g 1400-Engineering\|Roadway\Sheets\ 123456_G) 1:1 OHDOT_ShestSeed2d.dgn
[ |Roadway Sheet  |Sub-Summary GS 0 |400-Engineering\|Roadway\Shests\, 123456_GS 11 (OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet | Calculations/Computations GC | 1400-Engineering\|Roadway\Shests\ 123456_GC 11 (OHDOT_SheetSeed2d.dgn
Roadway Sheet  |Plan and Profile or Plan GP 1 1400-Engineering\|Roadway\Shests\ 123456_GP | 100 S.R. 185 Plan and Profile| 1.2p + |123456_DesignSeed2d.dgn|
[1 |Roadway Sheet  |Profile [ 1400-Engineering\|Roadway\Sheets\ 123436 GF 120 |OHDOT SheetSeed2d.dgn
1 |Roadway Sheet  |Quantity Table G |g 1400-Engineering\|Roadway\Sheets\ 123456_GQ 1:1 OHDOT_ShestSeed2d.dgn
1 |Roadway Sheet  |Superelevation Table GE | g 1400-Engineering)|Roadway\Sheets\ 123436_GE 1:1 OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet | Pavement Details GA | g 1400-Engineering\|Roadway\Shests\ 123456_GA 1:20 (OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet  |Intersection/Interchange Details Gl 0 1400-Engineering\|Roadway\Shests\ 123456_GI 1:20 (OHDOT_SheetSeed2d.dgn
[ |Roadway Sheet | Guardrail/Barrier Details GR | 1400-Engineering\|Roadway\Shests\ 123456_GR 1:20 (OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet | Drive Details GD | g 1400-Engineering\|Roadway\Sheets\ 123456_GD 120  |OHDOT SheetSeed2d.dgn
1 |Roadway Sheet  |Miscellaneaus GM | g 1400-Engineering\|Roadway\Sheets\ 123456_GM 120  |OHDOT SheetSeed2d.dgn
[ |Roadway Sheet  |Fencing Plan GX 0 |400-Engineering)|Roadway\Sheets\. 123456_GX 1:20 (OHDOT_SheetSeed2d.dgn .
Create Files

o When the File Suffix value of 100 is entered, the application will change the selected seed
file to use the 123456_DesignSeed2d.dgn file.

o Select Settings > Open Last Created File

o Select the Create Files option
The new file is created in the 402-Engineering\Roadway\Sheets folder

e  When prompted, check the current file back into ProjectWise
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Part B: Plan View References

April, 2021

e From the OpenRoads Modeling WorkFlow, select Home > Attach Tools > References to attach
the files with the plan view information. Start by attaching the Survey Field Book (FB) design file

from the following folder:

300-Survey\Basemaps\123456_FB001.dgn

e When selecting the references, set
the Attachment Method to
Interactive. This will open the
Reference Attachment dialog for
each file as it is attached. This is
necessary to review and set the
Nested Attachments parameter
for each file.

£ Attach Reference «
Select
Documents
Folder | [ Basemaps e Bl EER
#a |2 B[S
Name

¥ 123456_FBOO1.dgn

< >
Application: All Applications ~
Extension: * dgn;*.dwg; *.dxf -
Add Remove
Selected Documents
MName Title
< >

Attachment method: Interactive ~

e From the Reference Attachment dialog, set the Nested Attachments parameter to No Nesting.

e After attaching the Survey Field Book design file (FB) set the terrain model as the active terrain by
selecting the terrain model element and choosing the Set As Active Terrain Model icon from the

pop-up menu.

| Set As Active Terrain Model
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e The 3D model will not be displayed on the sheets. From the References dialog, turn off the display
of the Design-3D model.

@ References (2 of 3 unique, 1 displayed) — X
Tools  Properties
EBRxd SOFRT b B I 0 R v
Slot P A4 File Name Model Description Logical Orientation Presentation  Visible Edges 3| aj . j#=3
1 PW_WORKDIR:d01211700123456_FBOD1.dgn  Design Master Model Topo Survey Coincident - World Wireframe Dynamic e ¥ Y
2 + PW_WORKDIR:d0121208\123456_GP001.dgn  Design-3D Ref Coincident - World Wireframe Dynamic E £
Scale [ 1.000000000 | : [1.000000000 | Rotation [ 00-00'00" | offset x [0.000 | v [0:000 |
[] ..[éa H.: ‘:,\;«_E =] Q =] é @A Eﬂested Attachments: Mesting Depth: Display Overrides:
Mew Level Display: Georeferenced: |No v

e Attach the following files using the Nested Attachments setting of No Nesting:

o 401-Engineering\Roadway\Basemaps\123456_BK001.dgn (CL Proposed S.R. 185)
401-Engineering\Roadway\Basemaps\123456_BK002.dgn (CL Existing St. Peter Road)
401-Engineering\Roadway\Basemaps\123456_BK003.dgn (CL Proposed Jameson Road)
401-Engineering\Roadway\Basemaps\123456_KM001.dgn (S.R. 185 Corridor Model)
401-Engineering\Roadway\Basemaps\123456_KMO002.dgn (St. Peter Road Corridor
Model)

o 401-Engineering\Roadway\Basemaps\123456_KM003.dgn (Jameson Road Corridor
Model)
o 401-Engineering\RW\Basemaps\123456_BR001.dgn (Existing Righ-of-Way)

O
O
O
O

e After the references are attached, from the Home

tab, select the Level Display icon to turn on/off the & Level Display - View 1 - x
levels that you wish to display in the Plan View of the Dy ) [View Disgley <]
sheets.
o Select each reference file to turn on/off the % [E T cono (=~
desired levels =8 123456_GPOO1.dgn, Design A
Tope Survey, PW_WOR...\123456_FB001.dgn
. . - Ref, 123456_GP001.dgn, Design-3D
o Select File > Save Settings after you have completed S.R. 15 Corr...\123456_KMOD1.dgn, Design
the task of turning on/off the levels Existing St. Peter Ros...\123456_BK0D2.dgn
m C+ Nedrr Daad Tarmid V1T2A5R FAANNT dan
L4 >
Mame Used ™ S
Default .

BD_X_Building
DR_X_Elev_Flow
DR_X_Headwall
DR_X_Storm_Sewer
DR_X_Text
DT_X_Break_Line
DT_X_Contour_Major
DT_X_Contour_Minor
DT_X_Contour_Text
DT_X_lIsland
DT_X_Spot_Elev
DT_X_TIN_Hull
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Part C: Profiles

A profile window must be displayed to lay out the named boundaries for the profile portion of the sheets.
Take the following steps to open the profile window:

v Hold down the right-mouse button in the view window to access the menu shown below.
o Select the 2 Views Plan/Profile option and follow the prompts to open a profile view for
the S.R. 185 Alignment

View Control Mg 1View
[@ 2 Views Plan/3D
[@ 2 Views Plan/X5

Copy

Move
Scale (3| 2 Views Plan/Profile
Rotate [ 2 Views Plan/Superelevation

[J 3 Views Plan/Superelevation/X5
[@ 3 Views Plan/Profile/3D
[d 3 Views Plan/Profile/X5

Mirrar

4 B E%Ep g

Select Links 3

v’ If the profile is not displayed in the profile window, use the Level Display dialog (Home > Level
Display) to turn on the levels for the existing and proposed alignments and then choose the Fit
Profile Elements command from the profile window.

@v-:r.;:-vu,e;;emam|:.ﬂ,|._,,g|m~c

: Fit Profile Elements

The profile is now ready to define the named boundaries.

Section 800 - Plan and Profile Sheets 801-5
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Part D: Plan View Named Boundaries

MicroStation Named Boundaries are placed to define the limits of each plan and profile sheet.

When the named boundaries are placed, they are spaced according to the Starting Location station value
and the Length the selected sheet configuration file.

In some cases, placing the named boundaries from start to finish may result in boundaries that fall with the
match line locations in the middle of a bridge or intersection.

Take the following steps to define the plan view named boundaries as a continuous run for S.R. 185:
v" From the Drawing Production tab, select the Place Named Boundaries command

v From the Place Named Boundary

command, take the following steps: &% Place Named Boundary Civil Plan — *®
o 'Select the Civil Plan icon (first gj] e (] Ve zf ] I_I
icon at the top of the dialog) _
Drawing Seed: |Plan-Pro - PLAN
o Set the Drawing Seed to use the Detail Scale: [1:20
Plan-Pro - PLAN option Name: | Plan 1
Description:
o Toggle off the Create Drawing Group: |(New)
option at the bottom of the dialog. Name: | CLP_S185
Description:
o Click inside the Start Location Start Location: | 385+00.00 |«
key_in field Stop Location: | 430+00.00 [ 2
_ ) Length: | 500.000000 =
o Lgft-cllck on the plan view S 0000 —
alignment graphic for S.R. 185. The , .
dialog will track the start location Right Offsct: | 100.000000 =
station value relative to the cursor Overlap: | 0.000000 =
location Boundary Chords:
o Key in a Start Location value of Shiow Detog
385+00
o Keyin a Stop Location value of
430+00
= Note that the default Length parameter for the Plan-Pro - PLAN option is 500’. If
the value does not default to an even 500.0’, change the parameter setting in the
dialog.
o Issue aleft-click in the plan view.

= This will display the named boundaries before they are placed in the file.

= Issue a left-click in the plan view (it may take two clicks) to accept the placement of
the first two named boundaries.

= The Place Named Boundaries dialog is automatically closed

Section 800 - Plan and Profile Sheets
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Part E: Profile Named Boundaries
Take the following steps to define the profile view named boundaries for S.R. 185:
v From the Drawing Production tab,
select the Place Named Boundaries {& Place Named Boundary Civil Profile - x
command
ESs L arduls
v' From the Place Named Boundary Drawing Seed: Plan-Pro - PROFILE -
command, take the _fo_llowmg steps: Detal Scale: [1:20 =
o Select the Civil Profile icon Nome: | Profile |
(third icon at the top of the o
dlalog) Description: | |
Method: |From Plan Group - |
o Setthe Drawing Seed to use Plan Group: CLP_S1€5 M
the Plan-Pro 20 - PROFILE Group:  (New) 7
option Name: | Untitled |
Description: | From Plan Group: CLP_5185 |
o Setthe Method to From Plan Vertical Exaggeration: | 4.000000 |
Group Available Profile Height: | 45.000000 =
O Top Clearance: | 1.000000 |
o Toggle On the fOllOWil’lg [] Bottom Clearance: | 1.000000 |
options: Elevation Datum Spacing: | 5.000000 |
- Use Terrains Station Datum Spacing: | 100.000000 |
= Use Active Vertical I =
i Profile Shifts: |Datum5tatmm’ v|
=  Whole Conduits Only _
A [ Use Terrains
- gll;eat(:)l_)rlawmg [ Use Active Vertical
- ow Dialog ] Whole Conduits Only
M
o Issue aleft-click in the profile [ Show Dislog
view (it may take three clicks)

to accept the placement of the
named boundaries for the
profile.

The boundaries are placed like the example below.

B View 4, AttachedLengSection - CLP_S185 o[- [
E-5-|i PPROOER DEE 2| - B|leis
t080{
1060
toa0] -

o20] | fie .
o s | — -

1000+ -
980+

&@‘Q‘U@‘d@0'@@'0'@@'0'@6‘@&Q'QJ@‘0'@@‘0‘@G‘QJ@'G‘Q.l@'o‘cslG'QJ@JR)'QJ@'R)'W@‘Q@”Q‘@@0‘

S &S S &S &S P F S S SRS S &S &S PP P S S & & S &S &

& S A ) i IS S S S S S S S S O i O S I i
N W

w

SELLLLF PSS &

’x

o
§
IR e
N S SR S

* X * * *
& S G
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Part E: Create Drawing
If the Show Dialog option is toggled on as shown on the previous page, the Create Drawing dialog is
opened.

&4 Create Drawing *
‘Mode:: | Plan and Profile |
O One Sheet Per Dgn: | |
View Name: | CLP_S185 - Plan 1 | View Name: | PGL_CLP_S185 - Profile 1 |
Drawing Seed: |Plan-Pm - PLAN 7 | Drawing Seed: |PIan—Prcr - PROFILE - |
View Type:  Civil Plan View Type:  Civil Profile
Discipline:  Civil Discipline:  Civil
Purpose:  Plan View Purpose:  Elevation View
Drawing Model Drawing Model
Model Name: | CLP_5185 - Plan 1 | Model Mame: | PGL_CLP 5185 - Profile 1 |
Seed Model: | OHDOT_Plan_Pro.dgnlib, Plan-Pre - F’LN| Seed Model: | OHDOT_Plan_Pro.dgnlib, Plan-Pro - PRO |
O Filename: | [Active File) | &+ | Filenarme: | [Active File) | 4
A (120 a A |20 v
Annotation Group: |F‘Ian Annatation | Annctation Group: |Proﬁ|e Grid - 5" Vertical Labels |
Sheet Model Sheet Model
Model Narme: | CLP_5185 - Plan 1 | Model Mame: | PGL_CLP_5185 - Profile 1 |
Seed Model: | OHDOT_Plan_Pro.dgnlib, Plan-Pra - PLAT | Seed Model: | OHDOT_Plan_Pro.dgnlib, Plan-Pro - PLAI|
[l Filename: | (Active File) | 4+ Filename: | (Active File) | +
Sheets: |(New} v| Sheets: |(New} v|
A [ra - A -
Drawing Boundary: |Plan—Pm - PLAN - | Drawing Boundary: |Plan—Prcr - PROFILE h |
Detail Seale: |1:20 (By Named Boundary) - Detail Scale: |1:20 (By Named Boundary) -]
[] Add To Sheet Index (L9
Make Sheet Coincident
Open Model

v Toggle on the One Sheet Per Dgn option if you desire to create a new design file for each sheet.
When this option is toggled on, the name entered for the plan view Sheet Model > Model Name
parameter is used to create each sheet design file.

_: When using the One Sheet Per Dgn option, enter the Sheet Model >
Model Name value using the PID number for the project with the two-character code for the sheet
type and a three-digit number.

Example: 123456_GP101

v Set the Drawing Model Annotation Scale and the Sheet Model Detail Scale parameters for both
the plan and profile to the desired scale as shown above. Do NOT set the Sheet Model Annotation

Section 800 - Plan and Profile Sheets 801-8
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Scale value. Leave this parameter at 1:1 as shown above.
v" Select the OK button to initiate the sheet creation process.

A drawing model is created for each named boundary. A sheet model is created for each sheet. The
plan and profile drawing models are referenced to the sheet model

v Review the drawing and sheet models by choosing the model name from the Models dialog, as
shown below.

Models — >
Ahel B TIX
Type ™ 20/3D Mame Description —¢— Design File Sheet Number
'?_] L] Design Master Model ¥ Ch\Bentle..\123456_GPO00.dgn
Fﬁ [P Design-3D v ChBentle..\123456_GP000.dgn
3 ) CLP_5185 - Plan 1 [Sheet] ChBentle..\123456_GP000.dgn Plan 1
S Ll CLP_5185 - Plan 2 [Sheet] C:h\Bentle..\123456_GP000.dgn Plan 2
3 ) CLP_5185 - Plan 3 [Sheet] ChBentle..\123456_GP000.dgn Plan 3
S Ll CLP_5185 - Plan 4 [Sheet] C:h\Bentle..\123456_GP000.dgn Plan 4
4 ) CLP_5185 - Plan 5 [Sheet] Ch\Bentle.\123456_GP000.dgn Plan 5
S Ll CLP_5185 - Plan 6 [Sheet] C:h\Bentle..\123456_GP000.dgn Plan &
4 ) CLP_5185 - Plan 7 [Sheet] Ch\Bentle.\123456_GP000.dgn Plan 7
S Ll CLP_5185 - Plan & [Sheet] C:h\Bentle..\123456_GP000.dgn Plan 8
4 ) CLP_5185 - Plan 9 [Sheet] Ch\Bentle.\123456_GP000.dgn Plan 9
Y _l  CLP_5185-Plan1 C:h\Bentle..\123456_GP000.dgn
Y _l  CLP_5185-Plan2 Ch\Bentle.\123456_GP000.dgn
Y Ll CLP_5185-Plan3 C:h\Bentle..\123456_GP000.dgn
Y _l  CLP_5185-Plan4 Ch\Bentle.\123456_GP000.dgn
Y Ll CLP_S185-Plans Ch\Bentle..\123456_GP000.dgn
Y _l  CLP_5185-Plan& Ch\Bentle.\123456_GP000.dgn
Y Ll CLPS185-Plan7 Ch\Bentle..\123456_GP000.dgn
Y _l  CLP_5185-Pland Ch\Bentle.\123456_GP000.dgn
Y Ll CLPS185-Plang Ch\Bentle..\123456_GP000.dgn
Y ' PGL_CLP_5185 - Profile 1 Ch\Bentle.\123456_GP000.dgn
Y )l PGL_CLP_5185 - Profile 2 Ch\Bentle..\123456_GP000.dgn
Y _ PGL_CLP_5185 - Profile 3 Ch\Bentle.\123456_GP000.dgn
Y L) PGL_CLP_5185 - Profile 4 Ch\Bentle..\123456_GP000.dgn
Y _l PGL_CLP_5185 - Profile 5 Ch\Bentle.\123456_GP000.dgn
Y )l PGL_CLP_5185 - Profile 6 Ch\Bentle..\123456_GP000.dgn
Y _l PGL_CLP_5185 - Profile 7 Ch\Bentle.\123456_GP000.dgn
Y ) PGL_CLP_5185 - Profile 8 Ch\Bentle..\123456_GP000.dgn
Y ) PGL_CLP_5185 - Profile 9 Ch\Bentle.\123456_GP000.dgn

An example of a completed sheet is shown below.
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This completes this exercise. Exit OpenRoads Designer and check the file back into ProjectWise.
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Section 802 Cross-Section Sheets

Cross-Section Sheet Process Overview

The process to generate cross-section sheets is very similar to the plan and profile sheet process.

OpenRoads designer uses MicroStation Named Boundaries to define the cross section clipping areas. The
named boundaries are placed in a 3D Design model relative to a selected alignment.

The example below shows the 3D Named Boundaries placed relative to the St. Peter Road 3D model.

Before generating the named boundaries, a design file is created as a “container file” to attach references
and place the named boundaries for the cross-section locations. The 3D model must be displayed in order
to create the named boundaries. The cross sections are cut from the 3D model. In the example above, the
geometry, survey, and corridor model basemaps are attached to the plan view with the 3D model displayed.
The named boundaries are placed in the 3D model relative to a selected alignment.

When the sheets are generated, the software creates a MicroStation drawing model for each named
boundary. An example of the drawing model for a cross-section is shown below.

The drawing models are referenced to a sheet model with a sheet border to assemble the completed cross-
section as shown in the example below.

Section 802 - Cross-Section Sheets
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The sheet model is intended for plotting or PDF generation. Most annotations should be placed in the
various drawing models, not in the sheet models.
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File Types and Usage
A “container file” is used to attach references for the information that will be shown in the cross sections as
well as to place the named boundaries for the cross-section locations.

Sheets can be clipped into the container file itself, or clipped into multiple files, one sheet per design file, if
desired.

Each container file is used to generate the sheets for a single alignment. For example, a project with three
alignments would typically use three container files as detailed below:

Design File

Usage

Models Used

XS000

Container file for S.R. 185

Design

XS001, XS002, XS003...

Cross-section sheets for S.R. 185

Drawing and Sheet

X§100

Container file for St. Peter Road

Design

X§101, XS102, XS103...

Cross-section sheets for St. Peter Road

Drawing and Sheet

XS200

Container file for Jameson Road

Design

XS201, XS202, XS203...

Cross-section sheets for Jameson Road

Drawing and Sheet

The references are attached as illustrated below.

Basemap Files

The various basemap

design files (survey,

alignments, drainage,
etc.) are used to draw

the existing and

proposed information

for the project.

Container File

The container file's
design model is used
to attach the various
basemap design files
as references, and to

place the named
boundaries for the

Sheet File

The drawing models in
the sheet file
references the

container file's design
model. The drawing
models are used for
sheet annotation.

cross-sections. The sheet model self-

references the sheet
design file's drawing
models. The sheet
models are used for
the sheet border and
for plotting.

The container file is used to control the reference attachment and level display settings for all the sheets
from one location. More information on level display can be found in the Level Management section of this
document.

It is possible to put the named boundaries for multiple alignments in one container file if all the sheets will
share the same reference attachments and level display settings.
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End Area Volumes

End areas can be extracted from the 3D model for each named boundary and included on the completed
sheets. This process requires 3D mesh elements for the cut and fill areas. The 3D mesh elements should be
created in a separate design file. These 3D meshes are normally created before starting the sheet clipping
process.

Cross-Section Sheet Summary
The steps to generate cross-section sheets are summarized below:

1. Ifthe end area quantities are to be displayed, create a design file to contain the 3D mesh elements
and run the Create Cut Fill Volumes command

2. Create a design file to act as the container file

3. Inthe container file, take the following steps to prepare for clipping the cross-section sheets:

a. Attach the various design files containing the 3D models and survey information,
underground utilities, 3D right-of-way lines, etc. that will be shown on the cross-sections.
Also attach the design file containing the 3D mesh volume elements
Assign the existing ground terrain model as the active terrain
Open a 3D view of the model

d. Toggle on/off the Global Display of the levels in the Design-3D model that you wish to be

displayed in the cross-sections.
Create Named Boundaries for the cross-section locations, but do not create the sheets yet.

f. Ifend area quantities are to be displayed, run the End Area Volume report. Each named

boundary is tagged with quantity values
4. Create the cross-section sheets. The sheets can be generated into the active design file (the
container file) or into separate design files.

oo
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Create Cut and Fill 3D Meshes

The Create Cut Fill Volumes command is used to generate 3D mesh elements for the cut and fill volumes.
These elements are required to generate end area volumes for the cross-section sheets. This training guide
will document the process to create simple cut/fill quantities.

An example of the 3D mesh elements is shown below.

The 3D mesh elements are generated in the Roadway Digital Terrain Model file type.

When using the OHDOT Create Design Files application the Seed option will default to the DesignSeed3d
file. Change this to the DesignSeed2d option as shown below.

Section 802 - Cross-Section Sheets
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‘ ;ﬂ Create Design Files - m} X
Help Settings
Parent Folder:
r Filters Defaults
Engineering Folt Structure Folder: PIC:
e ®R[’ﬂd“"ﬂ}'. Baser v 400-Enginee ¥ | Roadway\ ¥ | 123456 001 v
Survey Folder  Wall Folder:
| 300-Survey\ v | Roadway\ =
| Create Category Type Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale Seed
i 1 |Roadway Basemap | 3D Modeling KM 0 400-Engineering\|Roadway\B \[ 123456_KM 1:20 [123456_DesignSeed2d.dgn
Roadway Basemap | Digital Terrain Model KD 1 400-Engineering|Roadway\Basemapsh| 123456_KD | poq 1:20 123436_DesignSeed2d.dgn ~
] Roadway Basemap | Geometry BK 0 400-Engi ing'\|Roadway' \[ 123456 BK 1:20 123456,Des|gn55€&r§:|.dgn
] Roadway Basemap | Roadway BP 0 400-Engi ing\|Roadway 123456 _BP 1:20 [123456_DesignSeed2d.dgn
] Roadway Basemap | Superelevation KS 0 400-E ing\|Roadway 123456 _KS 1:20 [123456_DesignSeed2d.dgn
[l |Roadway Basemap | Aerial Mapping BA 0 400-Engi ing\(Roadway ps\| 123456_BA 1:20 (123456 _DesignSeed3d.dgn
[l |Roadway Basemap | Aerial and Ground Combined | BC 0 400-Engi ing\(Roadway ps\| 123456_BC 1:20 (123456 _DesignSeed3d.dgn

Create Files

After the file is created, the next step is to attach the design files as a reference that contains the existing
ground terrain and the proposed corridor models.

The Create Cut Fill Volumes process will compare the lowest proposed component to the active terrain to
generate 3D prismoid volumes. Be sure to set the existing ground terrain as the active terrain before
running the command. The command is accessed by selecting OpenRoads Modeling > Home > Civil
Analysis > Create Cut Fill Volumes.

% Create Cut.. — X The tool settings for the command are shown at left.

Parameters -~ i ) i ) i i
- Accept each option by issuing a left click as each option is
Cut Feature Definition  Volume_Cut w presented on the cursor.
Fill Feature Definition  Volume_Fill o

Compute Unsuitable [ ] The 3D mesh elements for the cut and fill volumes are placed in

Compute Custom [ the 3D model like the example shown on the previous page.

O

Compute Substrata

Section 802 - Cross-Section Sheets



olmpi

Creating the Container File

Design files are created using the OHDOT Create Files application. The application is accessed from the
Ohio DOT WorkFlow by selecting the New Design File icon.

€ onio boT @ odeh TSk XU -

Home Apps Links Admin
LI
4

EI =

d Do

e o

OHDOT OHDOTCEVD2 OHDOT Project OHDOT Zip | [OHDOT Create OHDOT
Create WorkSet Project Indexer  Indexer (.. Verifier Design Files | | Sheet Manager Title
Projects Files She

! |No Feature Definition OHDOT Create Design Files

Create MicroStation design files
L according to the OHDOT CADD
Standards

%Pmp&r‘liﬁ ¥ 1 X

m
x
=

The application is opened as shown below.

| &1 Create Design Files — O X
| Help Settings
Parent Folder:
r Filters Defaults
Engineering Fole Structure Folder: PIC:
o @ Roadway, Sheei v 400-Enginee ¥ | Roadway', v | 123456 001 I
Survey Folder:  Wall Folder:
| 300-Survey v | Roadway\ v
| Create Category Type Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale Seed
1 |Roadway Sheet General Notes GN 0 mD-EnginEering\|Rnadway\Sheets\ 123456_GN 111 [OHDOT_SheetSeed2d.dgn =
1 |Roadway Sheet General Summary GG 0 MD-EnginEEring\|Rnadway\ShEEls\ 123456_GG 111 [OHDOT_ SheetSeed2d.dgn
1 |Roadway Sheet Maintenance Data Gl [b] 400-Engineering\lRoadway\SheEls\ 123456_G) 111 [OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet Sub-Summary G5 0 400-Engineering\| Roadway\Sheets\ [ 123456_GS 111 |[OHDOT_SheetSeed2d.dgn
O |Roadway Sheet Calculations/Computations GC 0 1400-Engineeringh| Roadway\Sheets\, | 123456 _GC 111 |[OHDOT SheetSeed2d.dgn
] Roadway Sheet Plan and Profile or Plan GP [} [400-Engineering’| Roadway\Sheets), 123456 _GP 1:20 [OHDOT_SheetSeed2d.dgn
] Roadway Sheet Profile GF [} [400-Engineering’| Roadway\Sheets), 123456_GF 1:20 [OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet Quantity Table GQ 0 |400-Enginesring'| Roadway\Sheets), | 123456_GQ 111 [OHDOT_ SheetSeed2d.dgn
] Roadway Sheet Superelevation Table GE [v] |400-Engineering’|Roadway\Sheets\, | 123456_GE 111 [OHDOT_ SheetSeed2d.dgn
[l |Roadway Sheet Pavement Details GA [v] 1400-Engineering’|Roadway\Sheets), | 123456_GA 1:20  [OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet Intersection/Interchange Details| Gl a |400-Engineering’|Roadway\Sheets\, | 123456_GI 1:20 [OHDOT_SheetSeed?d.dgn
[ |Roadway Sheet Guardrail/Barrier Details GR a 400-Engineering\| Roadway\Sheets\, | 123456_GR 1:20 [OHDOT_SheetSeed?d.dgn
1 |Roadway Sheet Drive Details GD [b] 400-Engineering\lRoadway\SheEls\ 123456_GD 1:20  [OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet Miscellaneous GM 0 400-Engineering\| Roadway\Sheets\,  [123456_GM 1:20  [OHDOT_SheetSeed2d.dgn
O |Roadway Sheet Fencing Plan GX 0 1400-Engineeringh| Roadway\Sheets, | 123456 _GX 1:20  [OHDOT SheetSeed2d.dgn
] Roadway Sheet Grading Plan XG [} [400-Engineering’| Roadway\Sheets), 123456_XG 1:20 [OHDOT_SheetSeed2d.dgn
Roadway Sheet Cross Sections X5 1 400-Enginesring'{Roadway\Sheets\, 123456_%5 | poo -1 120 |123456_DesignSeed2d.dgn
ls -
Create Files

In the example above, the file suffix of 000 has been entered for the Cross Sections sheet type. The
application recognizes the 000, 100, 200, etc. series as container files and has automatically switched the
Seed file to the appropriate design seed for the WorkSet.
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Reference Attachments
After creating the new design file for the cross section named boundaries, attach the references necessary
to generate the cross sections.

As a minimum, the following files will need to be attached:

e Survey basemap containing the existing ground terrain model.
o Note: Be sure to set the existing ground as the active terrain after the file is attached. This
will create a 3D model in the active cross section sheet design file
e Geometry basemap containing the alignments
e Corridor Modeling basemaps containg the applicable corridors

Several additional files may be included as attachments depending on the project:

e Any other files that contain 3D information (utilities, right-of-way, etc.) that is to be displayed on
the cross sections

e The design file that contains the prismoidal volume areas, which is required to display end-area
quantities on the sheets

After the references are attached, it is necessary to configure the view windows to display both plan and 3D
model information. Hold down the right mouse-button with the cursor positioned in a MicroStation view
window until the pop-up menu appears. Select the 2 Views Plan/3D option as shown below.

| View Control » [F 1 View I
l— Element Selection (g | 2 Views Plan/3D H
=7 Copy [§ 2 Views Plan/x5s
-5 Move [ 2 Views Plan/Profile
=3 Scale [§ 2 Views Plan/Superelevation
k. Rotate [§ 3 Views Plan/Superelevation/%5
A Mirror (3 3 Views Plan/Profile/3D

[@ 3 Views Plan/Profile/X5
¥ Select Links O
[ad View Attributes (5 4 Views Plan/Profile/X5/3D

The graphics that will be displayed on the clipped cross sections are controlled by what is displayed in the
3D view. Toggle on/off the desired levels in the 3D view before proceeding.
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Named Boundaries
Sheets are clipped using Named Boundary tool. From the OpenRoads Modeling workflow, select the
Drawing Production tab to access the Named Boundary tool as shown below.

Note: The Named Boundary tool can also be accessed from most of the default workflows provided within
ORD.

21 |OpenRoads Modeling - (& & H & s o kX0 - 000DOD_GUOO1.dgn [2D - V& DGN] - OpenRoads Designer CE 2021 R
Home Terrain Geometry Site Corridors Model Detallmg Drawing Production Drawing Utilities Collaborate Wiew Help
e @ & ™ @ B A% ¥

%, A BX A A pBC ]

- h‘ g b = . AT At & —~ — o

N Element .., Clip Create  Update Saved  Ap Place Place Place Place Edit Change Text Civil Element Drawing Cross

@1 Selection . 7 | Volume Saved View View Settings Save Mew Table Mote label = Text Text Attributes 2% * Labeler Annotation> Medel Annotation  Section Mavigator Boundary
Primary Selection Clip Saved Views 5 Tables Motes Text | Labels & Annotations IF] Review Named Boundaries &

The Place Named Boundary Civil Plan dialog is opened as shown below.

ﬁ Place Mamed Boundary Civil Cross Section — X

B /"ETL"I

Cross Sections 5-5cale - SurvFt

The top of the dialog contains several icons to
select the type of named boundary that you wish to
place.

Detail Scale:  1:3 -

Group: |(New) v The following icons will be discussed in this

MName: | Multi-5elect Mode
document:

Description:
O Start Location: ] r@.‘
U Stop Location: = “#" Civil Cross Section
Left Offset: | -70.000000 =
Right Offset: | 75.000000 = E/':’
Interval: | 50.000000 = Civil Cross Section 2 Points

Vertical Exaggeration: | 1.000000
Top Clearance: | 10.000000
Bottom Clearance: | 10.000000
Elevation Datum Spacing: | 5.000000

Event Point List: | (None) -

Include Event Points Only
[ Include Contral Points
[] Backward Facing
Create Drawing
Show Dialeg

Note: Toggle the Create Drawing option off if generating end area volume quantities to be displayed on
the cross-section sheets. The Named Boundaries must be placed before running the End Area Volumes
Report. See End Area Volume Report for more information.

Select the fourth icon, Civil Cross Section to begin the process of placing the cross section named
boundaries. The Drawing Seed item is used to select the configuration for placing the cross section named
boundaries. Currently ODOT has two options that are available to define the named boundaries for cross
section sheet clipping.

o Cross Sections 5-Scale
o Cross Sections 10-Scale

Section 802 - Cross-Section Sheets
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[ssue a left mouse-click in the Start Location Field. And then select the desired alignment that will be used
as the centerline for the cross-section clipping. The Start Location value will dynamically change as the
cursor is moved within the view window. Note that the second Name field will change from “Untitled”, as
shown above, to the name of the selected alignment.

o I[dentify the desired Start Location by issuing a data-point within the view, by keying in a station
value, or by selecting the icon to the right of the Start Location field to lock the starting location to
the beginning of the selected alignment.

After the Start Location has been established, identify the desired Stop Location. As the cursor is moved,
the Stop Location will track the station value relative to the cursor position. Clipping borders are
dynamically displayed as the cursor is moved. The stop location can be entered by issuing a right-mouse
click in the view, keying in the desired station, or by selecting the icon to the right of the Stop Location
field to lock the ending location to the end of the selected alignment. An example is shown below.

J}" Place Mamed Boundary Civil Cross Section — X

~ 0l O

Drawing Seed: |Cross Sections 3-Scale - SurvFt

4 4

Detail Scale: | 1:5
Group: |(New) -
Mame: | CLP_STPETER

Description:

Start Location: | 16+75.00 |-

Stop Location: | 19+25.00 >

Left Offset: | -70.000000 =
Right Offset: | 75000000 =

Interval: | 25.000000 =

Vertical Exaggeration:
Top Clearance:
Bottom Clearance:
Elevation Datum Spacing:

Event Point List:

1.000000
10.000000
10.000000
5.000000
(Mone)

Include Event Points Only

[] Include Control Points

I [] Backward Facing

Create Drawing
This option is used to initiate the process to create the sheets after the named boundaries are placed.

e Turn this option OFF if you want to update the named boundaries with the end area quantities
before generating the sheets. See the End Area Volume Report section.

e Turn this option ON to generate the sheets without any end area values. The end areas can be
updated later as detailed below.

Section 802 - Cross-Section Sheets
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Placing the Named Boundaries
After the parameters in the Place Named Boundaries dialog has been defined, it takes two left-mouse

clicks to initiate the named boundary placement.

May, 2024

e I[ssue aleft mouse-click to accept the Start and Stop Location values
e Issue another left mouse-click to accept the named boundary placement. Named boundaries are
drawn in the 3D view representing the clipping limits for each cross section as shown below

ﬂ:ff—-'f:f—-_“;

Mode: | Cross Section
[0  OneSheet Per Dgn:

View Mame: | CLP_STPETER - 16+75.00
Drawing Seed: |Cross Sections 5-5cale - SurvFt -
View Type:  Civil Cross Section
Discipline:  Civil
Purpose:  Section View
Drawing Model
Model Mame: | CLP_STPETER - 16+73.00
Seed Model: | OHDOT SheetSeeds SurvFt.dgnlib, Cross
1 O Filename: | (Active File)
A 15 -
Annotation Group: |5 Scale X5 Annotation ~

Model Name:
Seed Model:
O Filename:

Sheets:
A

]
rawing Boundary:

Detail Scale:

=)

Sheet Model
Create Sheet Model

CLP_STPETER - 16+75.00
OHDOT_SheetSeeds_SurvFt.dgnlib, Cross
(Active File)

(New) =
i -
Cross Sections 5-5cale - SurvFt -

1:5 (By Mamed Boundary) -

[] Add To Sheet Index &
Make Sheet Coincident

Open Model

Section 802 - Cross-Section Sheets

Cancel

If the Create Drawing and Show Dialog options
are toggled on, the Create Drawing dialog, shown
at left, is opened.

Toggle in the One Sheet Per DGN option if desired
and set the path for the new cross-section sheets.
When this option is selected, the Sheet Model >
Model Name parameter is used to specify the
name of the cross-section sheet design files.

Check to ensure that the Drawing Model
annotation scale and Sheet Model Detail Scale
parameters are set properly for the corresponding
cross-sections.

Always set the Sheet Model annotation scale
parameter to 1:1 as shown at left.

Select OK to initiate the sheet clipping process.

Open Model
e Turn this option OFF if you don’t want this
process to open the last generated sheet.
e Turn this option ON if you want this process
to open the last generate sheet.
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Deleting Named Boundaries
The Named Boundaries tool as you’ll notice can be found under various workflows. But it will always be
located under either the View tab or Drawing Production tab. For this example, we will be using the

OpenRoads Modeling workflow.

ﬂ @enRoads Madeling

o ‘

View

Terrain

ppl Wlndow Zoom  Fit
Attributes D|sp|ay g‘tyle Area Out  View % '__|

Presentation [

Corridors

Tools

Orientation ~  previous Mext

SHER« - » S M XD -

Geometry Site

-H

. -l-_|

Open the Named boundaries Manager by clicking the Open Dialog arrow.

- .
1z Named Boundaries

o

MName T Description
Plan Groups
Profile Groups
4 Cross Section Groups
4 CLP_STPETER
16+75.00
17+00.00
17+25.00
17+50.00
17+75.00
18+00.00
18+25.00
18+50.00
18+75.00
19+00.00
19+25.00
Other Groups

You will then be prompted with a warning
dialog (shown below). Once you click “yes” the
named boundary will be deleted from the
Named Boundaries Manager and the Saved
View will be deleted from the Saved View

Manager the dgn.

& O

File Name

123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn
123456_X5100.dgn

@ £ o=

Show

o
o
o
o
o
o
e
o
o
b

«l
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MNamed Boundaries = Clip

Model Detailing Drawing Production Drawing Utilities Collaborate View
A -1 Y
@] L Xa b L4 3
View  View Named Clip Create  Update Saved :f\y
Boundary ~ 1n.lfolurne Bl Saved View View Settings Saved View

Saved Views

v

Mamed
Boundary =

Mamed Bﬂundaries

The Named Boundary Manager dialog shows all the
named boundaries that have been placed within the dgn
file that they were generated.

To delete these named boundaries right click and

highlight the boundary then

hit the red “X”.

e Alert

The named boundary "19+25.00" is associated with one or multiple
saved views. Are you sure you want to delete the named boundary
along with Saved Views(s)?




Ohio Department of Transportation

Office of CADD and Mapping Services May, 2024

Sheet Clipping Models and Saved Views

After clicking the OK button within the Create Drawing dialog software creates a drawing model that
contains the cross-section annotations which is automatically generated. Also, within this process the
software will create a “snapshot” of the cross sections design-3D model which is considered a Saved View.
This will be done for each cross-section.

Cross Section Sheet models
These consist of

e Sheetborders.
o Referenced Cross section drawing models.
e Sheet totals for seeding, cut, and fill.

Note: No annotations should be placed within the
sheet model apart from the listed above.

e
I

8] References (39 of 39 unique, 39 disployed) - ®
Jools  Properties

EvBQ & 19 ¢DP P 8 LD PG 0 HiteMode [Both -

St P 3 FileName Model  Description Logical Preseatstion VisibleEdges (=] 4 N &

[ 1 o+ 123456 X5101.dgn  CLP STPETER - 18+25.. CLP STPETER - 18+25.. CLP 5. Wireframe Wireframe i s ]

2 123456 %5101.dgn__ CLP_STPETER - 18+50... CLP_SIPETER - 18+50.. CLP.S.. Wirelrame _ Wirelrame oA ]
3 S 123456 %5101.dgn  CLP STPETER - 18+75.. CLP_STPETER - 18+75.. CLPS.. Wireframe Wireframe ¥ o

Scale | 1000000000 | 5,000000000 Rotation | 00"00°00"

Offset X | 162500 ¥ 1806118

m%ﬂx = “EE : ,f.!r: 7, Mested Attachments: | Live Nesting = | Nesting Depth: |99

Display Overrides: Mever = MNew Level Display: | Config Variable ™ Georeferenced: No o

The Models dialog (Home > Models) can be used to review each of the newly created model, as shown
below. The software will attempt to place as many cross-sections as possible on the sheets.

Models - *
e LE 7IX
Type " 20/3D Mame Description 4+ Design File Sheet Number
Q_'l ] Design Master Model ¥ C\Bentle..\123456_X5100.dgn
Fﬁ W] Design-30 v Ch\Bentle.\123456_X5100.dgn
[3 1 CLP_STPETER - 16+75.00 [Sheet] C\Bentle..\123456_X5100.dgn 16+75.00
3 ) CLP_STPETER - 17+50.00 [Sheet] C\Bentle..\123456_X5100.dgn 17+50.00
3 | CLP_STPETER - 18+25.00 [Sheet] C:\Bentle..\123456_X5100.dgn 18+25.00
(& Ll CLP_STPETER - 18+75.00 [Sheet] C\Bentle.\123456_XS100.dgn  18+75.00
[3 1 CLP_STPETER - 19+25.00 [Sheet] C\Bentle..\123456_X5100.dgn 19+25.00
Y | CLP_STPETER - 16+75.00 C:\Bentle..\123456_X5100.dgn
[ | CLP_STPETER - 17+00.00 C:\Bentle..\123456_X5100.dgn
Y 1 CLP_STPETER - 17+25.00 C\Bentle..\123456_X5100.dgn
Y 1 CLP_STPETER - 17+50.00 C\Bentle..\123456_X5100.dgn
Y | CLP_STPETER - 17+75.00 C:\Bentle..\123456_X5100.dgn
[ | CLP_STPETER - 18+00.00 C\Bentle..\123456_X5100.dgn
Y 1 CLP_STPETER - 18+25.00 C\Bentle..\123456_X5100.dgn
By 1 CLP_STPETER - 18+50.00 C\Bentle..\123456_X5100.dgn
[y | CLP_STPETER - 18+75.00 C:\Bentle..\123456_X5100.dgn
B ] CLP STPETER- 19+00.00 C\Bentle..\123456_X5100.dgn
Y 1 CLP_STPETER - 19+25.00 C\Bentle..\123456_X5100.dgn

Section 802 - Cross-Section Sheets
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Note: The spacing above and below each cross-section,
within the grid lines, is set in the Place Named Boundary
dialog by setting the Top Clearance and Bottom
Clearance values. The default values for the bottom
clearance have been set to account for the presence of
underground utilities, however, the value represents a
default setting and may not be appropriate for all cases.

Top Clearance: | 10.000000 |

Bottom Clearance: |'I'D.0[)DDDO | '

B ~ylipnb bt

RGPS == S
- b -

A iy p S

<~

e . T T -
~. __,,-———ﬂhdh—,—-_.__,‘/

Sy = II

Saved Views

The Saved Views tools can be accessed under various workflows under the Drawing Production tab. The
Saved View tab gives you the ability to apply views as well as to create new views that you can recall later.
Views display as thumbnails sorted alphabetically. You can filter the list by using the search bar or change

from thumbnails to a list by selecting the list display icon.

ﬂ OpenRoads Modeling

Home Terrain Geometry Site Corridors
v N® e . g
[El . S 2] '{L-'? (> |

Element ,.... Clip Create

@ Selection i..i ™  Volume

Prirmary Selection Clip
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Update Saved  Appl
Saved View \u’lF:cw Settings Savekai.ew

Saved Views

F}

MRl - | SRR = T

Maodel Detailing

=

Drawing Production

A BX A

Place | Place Place | Place
Table = Mote Label Text

Tables MNotes




Saved views allow you to easily jump to points of interest in the model. A saved view remembers the
camera location and orientation along with the levels and models that have been set to display.

'"'Tq.. ;..-s-u__z__'_':'_._-_—-&a.__' R " ot N
L

Drawing Boundary, CLP_STPETER - 18+25.00, 1
Level: SH_Marned_Boundary

Links to:
123456_X5101.dgn; CLP_STPETER. - 18+25.00; CLP_STPETER - 18+25.00

Saved Views quick access dialog icons. This can be used to navigate between the cross sections from the
sheet models.

-
=

L Open Design Model

& Open Drawing Model

€ Show Callouts (Not used at this time)

[ Open Sheet Model (Only visible from the Drawing and Design models)

Manage Saved Views

You can view all the Save Views of your cross sections within the
design model where the cross sections were clipped from using E} F D
the named boundaries tools. By clicking on the Manage Save {b E ._

Views (shown to the right). Creste  Update Saved F;F,u}'
=0

Note: Anytime you use the named boundaries tools to create Saved View View Settings Sav

sheets it will always generate a saved view of that named Saved Views —| N

boundary. (This is a snapshot of how the view looks at the time of
creating the named boundary).

Within the Saved Views 8] Saved Views - View 1 - x
. mn [v

Manager dialog, you can % fd O 1802 | V| X

select the saved view and Name Description Type Show Status ':Sg Clip Volume  Model

. . CLP_STPETER - 16+75.00
update it from the Design-3D | (o erperen - 170000

model view 1 if changes have | CLP_STPETER - 17-25.00
b d fter th CLP_STPETER - 17+50.00
een made after the cross OLP STPETER - 1747500

sections named boundary has | CLP_STPETER - 12+00.00
b d CLP_STPETER - 18+25.00
een created. CLP_STPETER - 18+50.00

CLP_STPETER - 18+75.00
You can also delete the saved CLP_STPETER - 19+00.00

. a1 . . CLP_STPETER - 19+25.00
views within this dialog. - i

¥ 16+75.00 Design-30
17+00.00 Design-30
17+25.00 Design-3D
17+50.00 Design-30
17+75.00 Design-3D
18+00.00 Design-3D
18+25.00 Design-30
18+50.00 Design-3D
18+75.00 Design-3D
19+00.00 Design-30
19+25.00 Design-3D

VOO0 0000U

€ 4 4 £ 4 4 4 4 £ 4
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Note: In the case of the deletion of the Named Boundaries graphic element you will need to open the Saved
View Manager and manually delete the saved view for that Named Boundary. If the saved view isn’t deleted
out of the Saved View Manager, you will run into issues when trying to recreate Named Boundaries.

Drawing Model vs. Sheet Model Usage
Each cross-section is displayed in a drawing model. The various drawing models are referenced to the
sheets. Each sheet is contained in its own sheet model. The models are intended to be used as follows:

+ Drawing Models
E All annotations placed in the cross-sections should be placed in the drawing model. The cross-
section grid area represents the clipping limits of the cross-section on the sheets; therefore,
anything drawn outside of the grid will not be displayed on the cross-section sheets.

Sheet Models
E The sheet model is intended to be used for printing. All annotations, other than the sheet border
information, should be placed in the various drawing models.

End Area Volume Report

Quantities can be extracted from the 3D mesh elements (see Create Cut and Fill 3D Meshes) using a
previously placed set of cross section named boundaries using the End Area Volume Report, shown
below. When the command is processed, the named boundaries are tagged with the end area quantity
values, which can then be used for cross-section annotation.

7 o &, - o After selecting the command, choose the named boundary
Reports | Gl Corridor Dyn: C O Terain group that will be tagged with the quantity information.
= Analysis» Reports~ plan View |mport~
M 2. Analyze Point ﬁ End Area Vol... -
ﬂ I: =t Analyze Between Points
T B Calculate Area CELETEERS
8 Analyze Volume Named Boundary Group CLP_S185
% Inverse Points
A Analyze Trace Slope
& Analyze Pond Named Boundary Group
#  Element Component Quantities Parameters:Named Boundary Group | SHSES |-
" Create Cut Fill Velumes
& Quantities Report By Named Boundary
ﬁs :Z?;uirjfir::;epm When prompted, select any named boundary group that you

wish to exclude from the process. Right-click (reset) when

Cross Section Report
complete.

3D Drive Threugh

Y
Ny

Select the start cross section named boundary for
volume exception. Reset to complete.

Section 802 - Cross-Section Sheets
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After processing the End Area Volume Report is displayed as shown below.

1] Bentley Civil Report Browser - C:\Users\ethamas\AppData\Lacal\ Temp\B\RPT4e55wtlqcml - 0o x
File Tools
I OHDOT Reports
I Cant End Area Volume Report
I Civil Terrain
! CivilGeometry Report Created: Thursday, June 24, 2021
I CivilSurvey Time 11-15:04 AM
I CarridarMadeling
“ E"a'c“:égedm radebontl Cross Section Set Name: CLP STPETER

CrassSectionGradebaokfromCLasl Alignment Name: CLP_STPETER

CrossSectionGradebookNE.xs! Input Grid Factor: Note: Allunits in this report are in feet, square feet and cubic yards unless specified otherwise.

CrossSectionGradebookWide sl

EarthworkQuantities.xs| > =

ElementsComponentQuantitiesReportasl | . TTmmmmmmmmesemes Station Quantities - - - - - - - - .-~ -

ElementsCompanentQuantitiesRepor Yl Baseline = - Cut-—ooooo oo Fill - Mass

Station Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate

ga“*'_a“”i;“x-“' A Bounden R ‘ 16+75.00 1.000 0.00 0 0 1.000 0.00 0 0 0

uantities amed Boundary Reportxsl

antites - 17+00.00 1.000 5299 25 25 1000 474 2 2 22

SightisibilityAltemateReportas]

SightvisibilityReport ss| 17+25.00 1.000 7516 59 59 1000 0.00 2 2 9

TerrsinCheckxs! 17+50.00 1.000 96.37 79 79 1.000 0.10 0 0 159
| V‘D[;“me_i*?' 17+75.00 1.000 14668 113 113 1.000 0.00 0 0 211
X :E;Ch:’c‘k"""“" 18+00.00 1000 23697 178 178 1.000  0.00 0 0 449
I Milling 18+25.00 1.000 23217 277 27 1.000 0.00 0 0 566
I Stakeout 18+50.00 1.000 304.54 248 248 1.000 0.00 0 0 915
: g‘a‘m”f’fﬁft 18+75.00 1.000 260.65 262 262 1.000 0.00 0 0 176
b Teomplatelibrany 19+00.00 1000 26611 244 244 1000 0.00 0 0 1420
b Turnouts 19+25.00 1.000 176.32 205 205 1.000 0.00 0 0 1625
b Tools

Grand Total: 1629 1629 4 4

Each named boundary is tagged with quantity information.
By default, the End Area Volume Report shows cut and fill volumes in Cubic Feet. From the Civil Report
Browser dialog, select Tools > Format Options to access the dialog shown below.

&4 Format Options d

Mode Precizion Format Close
For ODOT projects,
toggle on the Convert
Merthing/Easting/Elevation: 88

to Cubic Yard option as

Angular | Degrees -] Lo ¥ | | dggrmmss | shown at left.

Slope: | [ - | | 0.5:1 - |

Use Alternate Slope if Slope Exceeds: 0.00% Select Close to apply
Alternate Slope: | 0.123 v | | 05 v | the changes. Changes in
Linear: 012 § Delimeter: . format are applied to
ceion: = " P the current report
Acres/Hectares: 0.12 - values.

Area Units:

Cubic Units: ¥ Convert to Cubic Yard

Direction: | Bearings v| o123 v||dddddd  ~

Face: | Right Face ~|

Vertical Observation: | Zenit
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Various reports are available as shown on the previous page. It is good practice to save this report by
choosing the File > Save As option.

Another report you may want to consider saving is the Volumes report, shown below. This report shows
the quantities for each component.

ﬂ Bentley Civil Report Browser - C\Users\ethomas\AppData'\Local\ Temp\6\RPT4e35wt0gxml — O X
File Tools
OHDOT Reports

I

I Cant Volumes Report &
I Civil Terrain

I C!\r\lﬁaﬂmetfy Report Created: Thursday, June 24, 2021

I CivilSurvey Time: 11:16:06 AM

I CorridorModeling

4 Evaluation

Cross Section Set Name: CLP_STPETER
CrossSectionGradebook.xs! N
CrossSectionGradebookfromCLaxs| Alignment Name: CLP_STPETER

CrossSectionGradebookNE.xs| Input Grid Factor: Note: Allunits in this report are in feet, square feet and cubic yards unless specified otherwise.
CrossSectionGradebookWide xsl
EarthworkQuantities.sl

) t<C {QuantitiesReport sl Adjusted Included in Mass
ementsLomponenttuantiesteport s Station Type Area Volume Factor Volume Mass Ordinate?  Ordinate
ElementsCemponentQuantitiesReportSummary.xsl
EndAreaVolume.s! 16+75.00 0
MassHaulToTIW xsl
Quantities by Named Boundary Report.xsl 17+00.00 22
z:g:xi:::::g‘;‘:;;’:;rwm"5' MD_P_Asphalt Concrete Base:  14.50 7 1000 7 No
TerrainCheckxs] MD_P_Asphalt_Concrete_Intermediate_Course: 4.08 2 1.000 2 No
MD_P_Asphalt_Concrete_Surface_Course: 2.92 1 1.000 1 No
: M@aéaespr"D" MD_P_Aggregate Base:  15.00 7 1.000 7 No
X M‘;Eﬂg“ Volume_Cut: 52,99 25 1.000 25 Yes
I Stakeout Volume_Fill: 474 2 1.000 2 Yes
I StationOffset
I Superelevation 17+25.00 79
| -
. E’:;‘i'jf‘br” MD_P_Asphalt_Concrete_Base:  14.50 13 1.000 13 No
I Tools MD_P_Asphalt_Concrete_Intermediate_Course: 4.08 4 1.000 4 Mo
MD_P_Asphalt_Concrete_Surface_Course: 292 3 1.000 3 No
MD_P_Aggregate_Base:  15.00 14 1.000 14 No
Volume_Cut: 75.16 59 1.000 59 Yes
Volume_Fill: 0.00 2  1.000 2 Yes

17+50.00 159
MD_P_Asphalt_Concrete_Base:

Displaying End Area Quantities

End area volumes are annotated in a table in the drawing model for each cross section as shown below.

CutArea (SF): 75 | Cut Vol. (CY): 59

Fill Area (SF): 0
Seed Width (FT): Seed Area (SY):

The table is placed as part of the cross-section annotation. The table uses ORD Civil Fields for the end area
quantities. These fields are automatically updated using the current values assigned to the named
boundary when the drawing model is opened.

Notes:

o The table is placed only if a 3D line string is encountered in the 3D model generated by a point
named “PGL” or “EX_Table” in the template that was used to generate the corridor model.
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e The Seeding quantities are not computed by ORD. These entries are included in the table for use to
manually place seeding quantities in the table.

Updating the End Area Quantities

If changes are made to the model, the 3D mesh prismoidal cut and fill elements must be regenerated, and
the end area volume report must be reprocessed. Take the following steps to update the quantities if
changes are made to the model:

1. Open the DGN file containing the 3D mesh prismoidal volume elements

Delete the previously created prismoidal volume cut and fill elements

Run the Home > Civil Analysis > Create Cut Fill Volumes command

Open the cross-section container DGN file

Run the Home > Civil Analysis > End Area Volume Report command

Open each cross-section drawing model. The quantity fields are automatically synchronized with
the earthwork quantity values that have been assigned to the named boundaries as each cross-
section drawing model is opened

AN

Processing Sheets from Previously Generated Named Boundaries

If the named boundaries were generated without creating the sheets, as is the case when running the End
Area Volume Report after generating the named boundaries, the sheets can be generated from the named
boundaries with the following steps:

1. From the Drawing Production tab, select the icon at the lower right of the Named Boundaries
group as shown below. The Named Boundaries dialog is opened.

v i

15 ACSPlane Lo

Named Sheet
Boundary ~ Boundary é,\\nnotation Si
Marmed BoundariesSheet Boundary Drawing Sc

Mamed Boundaries

Manage named boundaries and
named boundary groups

2. Inthe Named Boundaries dialog, select the cross-section group from the list. Toggle the Show the
Create Drawing Dialog option on as shown below.

Ired Named Boundaries - 4

X & [ @1 i\,ﬁ

Name T Description  File Name Sh: Show the Create Drawing Dialog
Plan Groups
Profile Groups

4 (Cross Section Groups

+ CLP_5185 123456_XS000.dgn
Other Groups
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3. Choose the Create Cross Section Drawing command. The Create Drawing dialog, previously
described, is opened. Complete the Create Drawing dialog to generate the cross-section sheets.

It Named Boundaries — >
X ﬁ} @ £ o
Name Y Description Fi

Create cross section drawing

Plan Groups

Profile Groups

4 Cross Section Groups

+ CLP 5185 123456 X5000.dgn

Other Groups

Adding Cross Sections at Specific Stations

The initial cross section named boundary placement is defined by selecting an alignment and specifying an
interval. Additional named boundaries for specific locations such as a driveway or a drainage structure can
be inserted using the Civil Cross Section 2 Points option.

Additional cross section locations may be defined prior to, or after generating the initial sheets. Each
workflow is summarized below.

Adding Named Boundary Locations Before Generating the Initial Sheets
When the initial set of named boundaries is defined for the cross sections, be sure to toggle the Create
Drawing option OFF. This allows the user the opportunity to define additional named boundaries at
specific locations not covered by the initial named boundary interval placement.

Take the following steps to define additional cross section named boundary locations:

e From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundary to
initiate the process. The Place Named Boundary dialog is opened.

e Ifmultiple locations are to be defined, toggle the Create Drawing option OFF

o Select the fifth icon, Civil Cross Section 2 Points to begin the process of placing the cross section
named boundaries

o Select the desired Drawing Seed for the cross section named boundaries.

o Select the Group. The drop-down list will include any previously defined cross-section groups.

e Select the alignment for the named boundaries

o After the alignment has been identified, enter data points for the start and end of the named
boundary location. A third data point is required to accept the named boundary placement

e To define additional named boundary locations, the path element (alignment) must be identified
each time. Follow the prompts in the lower left corner of the MicroStation window.

In the example below, a named boundary has been added at a driveway location.

Section 802 - Cross-Section Sheets
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t - 4 I
P 1 L Place Named Boundary Civil Cross Section 2 Points ~ — X
| A

Il BT Eduls

Cross Sections 5-Scale -

Drawing Seed:
Group: |CLP_S185 -

Vertical Exaggeration: | 1.000000

5.000000

10.000000

5.000000

[ Create Drawing

Show Dialog

| w [l

|‘ t i
| 1!
|

Top Clearance:
Bottom Clearance:

| ¢, Elevation Datum Spacing:

Tip: For best results, create any additional named boundaries using Civil AccuDraw to define the
station and offset values for the boundary. Use the same offset values as the primary cross-sections.

e Toggle on the Create Drawing option ON prior to defining the last boundary to launch the Create
Drawing dialog.

If you forget to toggle this option back on, the Create Drawing dialog can be accessed from the
Named Boundaries dialog. See Processing Sheets from Previously Generated Named Boundaries,
for more information.

Adding Named Boundary Locations to Previously Generated Sheets
Occasionally it is necessary to add a cross-section location after the initial sheets have been generated.
OpenRoads version 10.10 provides functionality to generate new sheet models while retaining previously
generated cross-section drawing models.

Before processing a new set of cross-section sheets, it is necessary to manually delete previously generated
sheet models. Open the Models dialog from one of the OpenRoads WorkFlows by selecting the Models icon
on the Home tab. Select the sheet models to be deleted, and then choose the Delete Model(s) icon like the

example below.

SR cTRETER

An. £nonn

P

NATTACE VOAnn do

Models - *
G0 elo v
Type “ 2D/3D Name Delete mode|(5]kcription -¢-— Design File Sheet Number *
Q ] Design Master Model v Ch\Bentle.\123456_X5100.dgn
[T (P Design-3D v C\Bentle..\123456_X5100.dgn
| W CLP_STPETER - 16+75.00 [Sheet] C:\Bentle...\123456_X5100.dgn 16+75.00
[§  _ CLP_STPETER - 17+50.00 [Sheet] C:\Bentle..\123456_XS100.dgn  17+50.00
5 | CLP_STPETER - 18+25.00 [Sheet] C:\Bentle...\123456_X5100.dgn 18+25.00
5 | CLP_STPETER - 18+75.00 [Sheet] C:\Bentle...\123456_X5100.dgn 18+75.00
[ | CLP_STPETER - 19+25.00 [Sheet] C:\Bentle.\123456_X5100.dgn  19+25.00
Y ) CLP_STPETER - 16+75.00 C:\Bentle..\123436_X5100.dgn
[y | CLP_STPETER - 17+00.00 C:\Bentle...\123456_X$100.dgn
Y ) CLP_STPETER - 17+25.00 C:\Bentle..\123436_X5100.dgn
Y | CLP_STPETER - 17+50.00 C:\Bentle..\123436_X5100.dgn
B | CLP_STPETER - 17+75.00 C:\Bentle...\123456_X5100.dgn
Y ) CLP_STPETER - 18+00.00 C:\Bentle..\123436_X5100.dgn
[y | CLP_STPETER - 18+25.00 C:\Bentle...\123456_X$100.dgn
it 1
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1. From the Drawing Production tab, select the icon at the lower right of the Named Boundaries
group as shown below. The Named Boundaries dialog is opened.

i

Named Sheet
Boundary ~ Boundary él Annotation S
Mamed Boundaries @\Sheet Boundary Drawing 5ci
Named Boundari -

_ Manage named boundaries and

named boundary groups

2. Inthe Named Boundaries dialog, select the cross-section group from the list. Toggle the Show the
Create Drawing Dialog option on as shown below.

2 -
10es Mamed Boundaries -

X ® 0 e f} =

Name Y Description  File Name Sh Show the Create Drawing Dialog
Plan Groups
Profile Groups

4 Cross Section Groups

*  CLP_STPETER

123456_X5100.dgn

Other Groups

3. Right click on the named boundary group name and choose the Create Cross Sections from
Drawings option.

== .
1hee Mamed Boundaries

X & O @ £ o=
Name Y Description  File Name Show
Plan Groups
Profile Groups

4 Cross Section Groups

Delete

Other Gre

Create cross section drawing

Create Cross Section Sheets from Dlawinﬁ
Fit To Mamed Boundary

@& & X;

Properties
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4. The Create Sheets from Drawings dialog is opened as shown below.

ﬂ Create Sheets from Drawings >

Select OK to initiate the process.

Drawing Seed: |Cmss Sections 5-5cale - |
Sheet Model

Model Name: | CLP_STPETER - 16+75.00-1 |

Seed Model: | OHDOT_XS_5-Scale.dgnlib, Cross Section |

O Filename: | (Active File) |l = G
Sheets: |(New) -]
[1:1 v
Drawing Boundary: |Clcrss Sections 3-5cale hd |
Detail Scale: |1:5 (By Named Boundary) v

[] Add To Sheet Index &
Make Sheet Coincident
[+] Open Model

It is also possible to create new sheets from specifically selected named boundaries as shown

below.

it Named Boundaries — >

X 1 ==

Name Y Description  File Name Show -
Plan Groups
Profile Groups

4 (ross Section Groups
4 CLP_STPETER 123456_X5100.dgn v

16+75.00 123456_X5100.dgn

17+00.00 123456_X5100.dgn
HK  Delete

17+50.00

17+75.00

% Create cross section drawing

B! Create Cross Section Sheets from D
18+00.00 s
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Displaying Right-of-Way on Cross-Sections

The location of both the existing and proposed Right-of-Way lines can be displayed in a dynamic cross-
section view and on the cross-section sheets like the example shown below:

To display the Right-of-Way lines on the cross-sections, each Right-of-Way line must have an existing
profile defined. This is accomplished by opening a profile view for each Right-of-Way line and defining the
exiting ground profile as the active profile. When the profile is defined for right-of-way lines, a 3D line
string is created in the 3D model for the line.

The workflow to assign a profile to the right-of-way lines is as follows:
e In the right-of-way basemap design file (BR), attach the design file containing the existing terrain

o Setthe referenced terrain model as the active terrain by selecting the terrain and choosing the Set
As Active Terrain option from the pop-up menu

T Yasrmesar
| | I 000 +588 Qe

M/b %3

i i : - @]@&\

| Set As Active Terrain Model

e Open a profile model for each right-of-way line, either by selecting the element and choosing the
Open Profile Model option, or by holding down the right-mouse button and choosing View
Control > 2 Views Plan/Profile from the pop-up menu.

e Select the groundline in the profile window and choose the Set As Active Profile option from the
pop-up menu

B View 4, Profile - RW1 E\
Mo PPROER DED R Bk

1040+

1030+

1020+ .

1010 ﬂE/v 2 X
1000 == -

9904 Set As Active Profile l

QI QI @I QI QI @I QI QI @I ol QI @I o QI @I o QI@I of QI@I ol @I Q.‘I I
S kS kN3 o O S S

@@@@@@ﬁ@@@@@@@@@@@@ﬁﬁﬁﬁﬁﬁ
) RSN
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A 3D element is generated in the 3D model like the example below.

When cross sections are generated, if the cross section intersects a 3D Right-of-Way line in the 3D model, a
cell is placed in the cross section at the right-of-way line offset and elevation.
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Section 803 Cross-Section Sheet
Exercise

Exercise 1: S.R. 185 Cross Sections

Part A: Design Files

Take the following steps to create the design file for the cross-section sheets:

e Open ProjectWise Explorer

Fad

-
Brgplleacsts

e Browse to the folder containing the training data. The folder location will be provided by the
instructor for each class.

e Browse to the 402-Engineering\Roadway\Basemaps) folder.
e Open the file 123456_BK000.dgn

o Select the Ohio DOT Workflow

e Select the OHDOT Create Design Files application

& |onio Dot =1 -1 -1 KN

Apps
A | L4

OHDOT  OHDOT Zip  |OHDOT Create
Project Indexer  Verifier Design Files,

[ O

=] {yf 0
OHDOT .
Sheet Manager Title

Projects Files Shei

| OHDOT Create Design Files

N Create MicroStation design files
= according to the OHDOT CADD
Standards

e C(reate the cross-section sheet design file for S.R. 185 using the settings below:

Section 803 - Cross-Section Sheets Exercise 803-1
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£ Create Design Files - [m] X

Help Settings
Parent Folder:
Filters r Defaults

Engineering Fole Structure Folder: PIC:
© Roadway 400-£nginee * | Roadway\ v] 122as6  [001 v Default Comment
Survey Folder:  Wall Folder:
300-Surves > | Roadway\ v
Create Category  Type  Description Code #of Files Base Folder Folder File Name  File Suffix Comments Scale  Seed
[] |Roadway |Sheet |Calculations/Computations 6 | g |400-Engineering\|Roadway\Sheets\ | 123456 GC 11 OHDOT SheetSeed2d.dgn -
Roadway  [Shest [Cross Sections X5 1 400-Engineering|Roadway\Sheets\ | 123456.X5 | o1 SR, 185 Cross Sections |1:5 I
[] |Roadway |Sheet |Drive Details G | ¢ 400-Engineering\|[Roadway\Sheets\ | 123456 GD 120 | |ORDOT theeticediddan |
[] [Roadway [Sheet [Fencing Plan X | g 400-Engineering\|Roadway\Sheets\ | 123456 GX 120  |OHDOT_SheetSeed2d.dgn
[] |Roadway |[Shest |General Notes GN | g 400-Engineering\|Roadway\Sheets\ | 123456_GN 11 (OHDOT_SheetSeed2d.dgn
[] [Roadway [Sheet [General Summary GG | g 400-Engineering\|Roadway\Sheets\ | 123456 GG 111 [OHDOT SheetSeed2d.dgn
[] |Roadway |[Shest |Grading Plan X6 | o 400-Engineering\|Roadway\Sheets\ | 123456_XG 120  |OHDOT_SheetSeed2d.dgn
[] |Roadway |[Sheet |Guardrail/Barrier Details GR | g 400-Engineering\|Roadway\Sheets\ | 123456 GR 120  [OHDOT SheetSeed2d.dgn
] |Roadway [Sheet |[Intersection/Interchange Details|GI 0 400-Engineering\|Roadway\Sheets\, | 123456_GI 120  |OHDOT_SheetSeed2d.dgn .
[ »

Create Files

o Be sure to change the Seed file option to use the 123456_DesignSeed2d.dgn file.
Select Settings > Open Last Created File
o Select the Create Files option

The new file is created in the 402-Engineering\ Roadway\ Sheets folder

O

e  When prompted, check the current file back into ProjectWise

Section 803 - Cross-Section Sheets Exercise 803-2
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Part B: Plan View References
e From the OpenRoads Modeling WorkFlow, select Home > Attach Tools > References to attach
the files with the plan view information. Start by attaching the Survey Field Book (FB) design file

from the following folder:

300-Survey\Basemaps\123456_FB001.dgn

e When selecting the references, set

the Attachment Method to £ Attach Reference x
Interactive. This will open the Select

Reference Attachment dialog for —

each file as it is a.ttached. This is S Je ol =EE
necessary to review and set the

Nested Attachments parameter e ~|B
for each file. Name

¥ 123456_FBOO1.dgn

< >
Application: All Applications ~
Extension: * dgn;*.dwg; *.dxf -
Add Remove
Selected Documents
MName Title
< >

Attachment method: Interactive ~

e From the Reference Attachment dialog, set the Nested Attachments parameter to No Nesting.
e After attaching the Survey Field Book design file (FB) set the terrain model as the active terrain by

selecting the terrain model element and choosing the Set As Active Terrain Model icon from the
pop-up menu.

| Set As Active Terrain Model

Section 803 - Cross-Section Sheets Exercise



The cross sections are extracted from the 3D model.

v Open a 3D view by holding down the right-mouse button in the view window and choosing View
Control > 2 Views Plan/3D

Attach the files that contain the 3D information that will be displayed on the cross-sections. Set the Nested
Attachments setting to Live Nesting with a depth value of 0 unless otherwise stated.

401-Engineering\Roadway\Basemaps\123456_BK001.dgn
401-Engineering\Roadway\Basemaps\123456_BK002.dgn
401-Engineering\Roadway\Basemaps\123456_BK003.dgn
401-Engineering\Roadway\Basemaps\123456_KM001.dgn
401-Engineering\Roadway\Basemaps\123456_KM002.dgn
401-Engineering\Roadway\Basemaps\123456_KM003.dgn
401-Engineering\RW\Basemaps\123456_BR001.dgn

O O O O O O O

e After the references are attached, select the 3D view so that it is the active view. From the Home

tab, select the Level Display icon to turn on/off the levels that you wish to display in the cross-
section sheets.

o Select each reference file to turn on/off the desired levels

o The only thing that is needed from the survey basemap (FB) design file is the terrain model.
Turn off all the levels in the FB design file except the following
= DT_X_TIN_Hull
= XS_X _Ground_Line

e Select File > Save Settings after you have completed the task of turning on/off the levels

Section 803 - Cross-Section Sheets Exercise
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Part C: Placing Named Boundaries
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MicroStation Named Boundaries are placed to define the limits of each cross-section.

Take the following steps to define the cross-section named boundaries for S.R. 185:

v" From the Drawing Production tab, select the Place Named Boundaries command

v From the Place Named Boundary command, take the following steps:

o Select the Civil Cross Section command
(4thicon)

o Setthe Drawing Seed parameter to Cross
Sections 5-Scale

o Toggle off the Create Drawing option at
the bottom of the dialog.

o Clickinside the Start Location key-in field

o Left-click on the plan view alignment
graphic for S.R. 185. The dialog will track
the start location station value relative to
the cursor location

o Keyin a Start Location value of 386+00

o Keyin a Stop Location value of 428+00

o Keyin avalue of 50 for the Interval
parameter

o Enter a data point (left-click) in the plan
view to initiate the process to create the
named boundaries for the cross-sections.
[t takes three clicks to place the boundary
elements.

The boundaries are drawn for the cross sections and the
Placed Named Boundary dialog is closed.

4%5 Place Mamed Bounda

ry Civil Cross Section - *

0 el /HL‘[

Cross Sections 3-5cale

1:5 -
(New) <
CLP_S183

386+00.00 |-
428+00.00 >
-70.000000 —
75.000000 s

Drawing Seed:

Detail Scale:

Group:

MName:

Description:

Start Location:
Stop Location:
Left Offset:

Right Offset:

Interval:

Vertical Exaggeration:
Top Clearance:
Bottom Clearance:

Elevation Datumn Spacing:

50.000000 s
1.000000

10.000000

10.000000

5.000000

Additional cross sections at specific locations, such as at a driveway or culvert, can be specified by selecting
the Named Boundary command and entering a single location by setting the Start Location and End
Location to the same value. Set the Group parameter to use the same group as the previously placed

named boundaries rather than (New) as shown above.

Cross section named boundaries can also be placed at a
single location by using the Civil Cross Section 2
Points option as shown at right.

Section 803 - Cross-Section Sheets Exercise

Group:

Vertical Exaggeration:
Top Clearance:
Bottom Clearance:

Elevation Datumn Spacing:

Cross Sections 3-5cale

4%5 Place Named Boundary Civil Cross Section 2 Points — *

ﬂ@ﬁ@ﬁ%ﬂﬂ

|Ci\.-'i| Cross Section 2 Pcintsi

CLP_5185
1.000000
10.000000
10.000000
5.000000
[] Create Drawing
Show Dialog
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Part D: End Area Quantities
Quantities can be extracted from the 3D mesh elements using the location of a previously placed set of
cross section named boundaries. The named boundaries are tagged with the quantity values, which can

then be used for cross section sheet annotation.

Take the following steps to create a new design file to generate 3D mesh elements from the corridor model
graphics.

e Select the Ohio DOT Workflow
e Select the OHDOT Create Design Files application

& | onic Dot .
Apps

tEdkdb«-+ o8

A F ;
+ B ito
OHDOT  OHDOT Zip  |OHDOT Create OHDaT .
Project Indexer  Verifier Design Files,, | Sheet Manager Title
Projects Files She:
QHDOT Create Design Files
P i Create MicroStation design files
rOperies according to the OHDOT CADD
| Standards

e C(Create the design file for 3D mesh elements using the settings below:

£ Create Design Files - m] X
Help Settings
Parent Folder:
r Filters Defaults
Engineering Fole Structure Folder: PID:
«|(¥) categ v 400-Engines ¥ | Roadway\ v| 123456 001 v
Survey Folder:  Wall Folder:
300-Survey\, * | Roadway\ -
Create Category Type  Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale  Seed
[] |Roadway |Basemap|3D Modeling kM | 4 400-Engineering)|Roady 122456 KM 1:20  [123456_DesignSeed2d.dgn -
Roadway | Basemap | Digital Terrain Mode! KD 1 1400-Engineering\{Roadway\Basemaps\| 123456 KD | 001 Earthwork Volumes | .20 ~ |123456_DesignSeed2d.dgn
[] |Roadway |Basemap|Geometry BK 1 400-Engineering)|Roady 123456 BK 1:20 123456 _DesignSeed2d.dgn
[ |Roadway |8 p| Superelevation ks |o 400-Engineering)|Roady 122456 KS 120 |123456_DesignSeed2d.dgn
[ |Roadway |8 p | Aerial Mappi: BA 0 400-Engineering\|Roady 123456 BA 1:20 3DDesign
] Roadway | Basemap | Aerial and Ground Combined | BC 0 400-Engi! ing\{Roady 123456 _BC 1:20 3DDesign
[] |Bridge |Basemap|Bridge 8BS | o 400-Engineering)|Road: 123456 BS 120  [123456_DesignSeed2d.dgn =

Create Files

o Besure to change the Seed file option to use the 123456_DesignSeed2d.dgn file.
Select Settings > Open Last Created File
o Select the Create Files option

e}

The new file is created in the 402-Engineering\Roadway\Basemaps folder

e  When prompted, check the current file back into ProjectWise

Section 803 - Cross-Section Sheets Exercise



e

e From the OpenRoads Modeling WorkFlow, select Home > Attach Tools > References to attach
the files with the plan view information. Start by attaching the Survey Field Book (FB) design file
from the following folder:

300-Survey\Basemaps\123456_FB001.dgn

e  When selecting the references, set
the Attachment Method to &1 Attach Reference %
Interactive. This will open the Select
Reference Attachment dialog for
each file as it is attached. This is

Documents

Foider | 7B v | ==
necessary to review and set the oder [ sosenrs A 2
Nested Attachments parameter LY ~|p
for each file. Name

9 123456_FBOD1.dgn

£ >
Application: All Applications w
Extension: *.dgn;*.dwg; *.dxf ~
Add Remove
Selected Documents
MName Title
< >

Attachment method: Interactive ~

e From the Reference Attachment dialog, set the Nested Attachments parameter to No Nesting.
e After attaching the Survey Field Book design file (FB) set the terrain model as the active terrain by

selecting the terrain model element and choosing the Set As Active Terrain Model icon from the
pop-up menu.

| Set As Active Terrain Model
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The 3D mesh elements are created from the 3D model.

v Open a 3D view by holding down the right-mouse button in the view window and choosing View
Control > 2 Views Plan/3D

Attach the files that contain the 3D information that will be used to extract the volume elements. Set the
Nested Attachments setting to Live Nesting with a depth value of 1.

400-Engineering\Roadway\Basemaps\123456_BK000.dgn
400-Engineering\Roadway\Basemaps\123456_KM001.dgn
400-Engineering\Roadway\Basemaps\123456_KM002.dgn
400-Engineering\Roadway\Basemaps\123456_KM003.dgn

O O O O

v From the Home tab, select Civil Analysis > Create Cut Fill Volumes
o Issue a data-point (left-click) to accept each of the parameters.

J[%E Create Cut — X
Cut Feature Definition  Volume_Cut ~
Fill Feature Definition  Valume_Fil ~

Compute Unsuitsble  []

Compute Custom O

|

Compute Substrata

The 3D meshes are placed in the 3d Model on the following levels:

o VL_Cut_Volume
o VL_Fill Volume

Section 803 - Cross-Section Sheets Exercise




Part E: Cross Section Sheets
After placing the named boundaries and generating the 3D meshes for the cut and fill quantities, take the
following steps to attach the design file containing the cut and fill 3D mesh elements to generate the end

area quantities.

v Open the cross-section sheet design file. Be sure to check the current file back into ProjectWise.

o 402-Engineering\Roadway\Sheets\123456_XS001.dgn
v' Attach the file containing the 3D mesh elements as a reference to the 2D plan view.

o From the Home tab, select Attach Tools > References

o Attach the following file with No Nesting:

402-Engineering\Roadway\Basemaps\123456_KD001.dgn

v Turn off the display of the 3D mesh elements in the 3D view

o Click the 3D view window to make it active

o From the Home tab, select Level Display

o Turn off the following levels:

=  VL_Cut_Volume
=  VL_Fill Volume

v From the Home tab, select Civil Analysis > End Area Volume Report

o When prompted, choose the CLP_S185 Named Boundary Group

o Left-click to accept the selection. Follow the prompts to generate the end area volume

report
v" The report is displayed in the Civil Report Browser dialog. Select Tools > Format Options to
adjust the output format of the report. The settings shown below are recommended for ODOT
projects.
& Format Options X
Mode Precision Farmat Close
T Changes to the Format

Northing/Easting/Elevation: 0.12 - Options are applied to the
Angular: Degrees “| |0 “ | | ddd*mm'ss * active report when the
Slope: 0 “ || 201 - dlalog is closed.
Use Alternate Slope if Slope Exceeds: 10.00%
Alternate Slope: 0.12 “ | | 50% c Close the report when
Linear: 012 = Complete.
Station: 0.12 v | | ss+ssss ~ | Delimiter:
Acres/Hectares: 012 &
Area Units: i} v
Cubic Units: 0 * | '« Convert to Cubic Yard
Direction: Bearings “||o “ | | ddd*mm'ss *
Face: Right Face
Vertical Observation: | Zenith
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Create the cross-section sheets.

v From the Drawing Production tab, select the Manage Named Boundaries icon in the lower right
corner of the Named Boundaries group.

f 1:20 -

Named 5 ACS Plane Lock
Boundary » lT_A’_‘ Annotation Scale Lock

Mamed Boundaries k Drawing Scales
Named Boundaries

ﬁ Manage named boundaries and

named boundary groups

v From the Named Boundaries dialog, take the following steps:
o Toggle on the Show the Create Drawing Dialog option
o Select the Cross Section Group name from the list
o Select the Create cross section drawing icon.

E';_Q MNamed Boundaries _ %

x %l:l @ £ o=

Name Y Description | [ Create cross section drawing

Plan Groups
Profile Groups
4 Cross Section Groups
+ CLP_5185 123456_X5001.dgn
Other Groups

The Create Cross Sections dialog is opened as shown below.
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The settings on this dialog have been preconfigured for ODOT projects.

v" Select OK to initiate the sheet creation

process. & Create Drawing *
Cross Section -
A drawing model is created for each named . [386+00.00
boundary.
Drawing Seed: | Cross Sections 5-5cale -
The sheets are composed by referencing the View Type:  Civil Cross Section
drawing models. Discipline: ~ Civil

Purpose:  Section View

Earthwork quantities are annotated on each )
Drawing Model

cross section in the drawing model. If the End Seed Model: | OHDOT XS 5-Scale.dgnib, Cross Section
Area Volume Report is processed again, the O Filename: | (Active File)
quantity values are updated for each named A 5 -
boundary. The value shown in the drawing Annotation Group: |§ Scale XS Annctation v
model is updated when each drawing model is Shest Model
opened. All the drawing models can be et B e A o

. . ] Filename: | (Active File)
updated at once by removing the annotations Sheets. [NE] =
from all drawing models and the re- A i .
annotating all the drawing models (Drawing Drawing Boundary: |Cross Sections 5-Scale -
Production > Model Annotation > Remove Detail Scale: [1:5 -
Model Anntations/Annotate Model) [] AddTo Sheet Index &

Make Sheet Coincident

Annotation is typically placed in the drawing Open Model
models, not in the sheet models. ok pl | cance

v" Take some time to review the cross-section model
and sheets.

This completes this exercise.

v’ Exit OpenRoads Designer, checking the file back in to ProjectWise
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Section 900 Drainage and Utilities

Overview

Drainage and utilities, such as culverts, catch basins, manholes, telephone, water, gas lines, etc., must be
defined in the 3D model to display this information on the roadway profile and cross sections. This guide
will provide an overview of the process to model Drainage and Utility features in 3D, using the OpenRoads
Drainage and Utility tools.

This guide will go over the modeling side of the Drainage and Utility tools. There is a separate guide for
running analytics on drainage networks that is currently in development.

Configuration and setup

All the features set up for Drainage and Utility have been created within the

OHDOT _Features_DrainageAndUtilities.dgnlib file. This file also contains all the settings for a Drainage &
Utility Project, such as prototypes, catalogs, storm events, scenarios, flex tables, and default design
constraints. The 2D and 3D cells that are used with the feature definitions are defined in the
OHDOT_DraiangeAndUtilities.cel file. These cells should not be placed directly using the place cell tool.
They are made specifically for use with the Drainage and utilities feature definitions.

Drainage & Utility Project

A Drainage & Utility Project contains all the settings for drainage and utilities. This includes prototypes,
catalogs, storm events, scenarios, flex tables, and default design constraints.

Whenever a Drainage and Utilities tool is used a Drainage & Utility Project is created within that file if one
does not already exist. This Drainage & Utility Project is a copy of all the Drainage and Utility settings that
are set up in the OHDOT_Features_DrainageAndUltilities.dgnlib. Please note this means that any future
updates to the OHDOT_Features_DrainageAndUtilities.dgnlib will not be used/applied to this file since the
Drainage & Utility Project is already created. This does not copy all the feature definitions within the
OHDOT_Features_DrainageAndUtilities.dgnlib file as those get copied into the file as they are used.

Drainage and Utility Features

Feature Definitions are currently defined as the following 3 different feature definition types
e Nodes - consists of point like features for example Catch Basins, Headwalls, Manholes...
e Conduit -consists of linear like features for example Gas line, Fiber Optic Line, and Culverts
e Drainage Area- consists of polygon like features for example catchment areas, ponds...

Use the OpenRoads Standards tab of Explorer within ORD to see the available feature definitions

Modeling Existing Drainage and Utility Features

Majority of the time existing Drainage and Utility features will be displayed within the survey fieldbook
(FB) file. It is important to understand these graphics from the survey fieldbook are not truly modeled and
are not using the Drainage and Utilities Feature Definitions. But these graphics can be used to help create
your Drainage and Utility model.
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Creating Drainage and Utility models should be done within separate files. For Drainage a “BD” drainage
basemap design file should be created and for Utility a “BU” Utility basemap design file should be used.

The OHDOT Create Design Files application can be used to create these files.

g4 Create Design Files

&l onhiopar e HdHE B d
Help Settings
Apps Parent Folder:
¢ [ ~ Filters
EIN i
OHDOT OHDOT OHDOT Zip | |OHDOT Create - Drainage, Utilities, | g "
Create WorkSet Project Indexer  Verifier Design Files @ 9 ascmar

Projects

Create Category Type Description Code # of Files
[+ |Drainage Basemap |Drainage BD 1
Wl [utilities Basemap | Utilities BU 1

If existing drainage or utility graphics are contained with the projects Survey Fieldbook then the Extract
From Graphic tool can be used to create existing drainage or utility models.

Extract From Graphic
“4» | The Drainage and Utilities > Layout > Extract From Graphic tool is used to extract 3D

Extract

smmc,a,,.lﬁ information from a 2D plan view graphic.

The first time a Subsurface Utility command is selected, the software prompts the user to create a utility
model in the design file if one has not been previously created. Select Yes when prompted as shown below.

After the utility model has been created, the

user must reselect the Drainage & Utility
This action will create a utility maodel in the design file, You ..
o cannot undo this action. Proceed? command to initiate the command.

The Extract Utilities from Graphic dialog is
shown at left below.

Method

The elements that will be used to create the 3D model can be selected, using the Selection option, either by
selecting a single element or by a selection set, or by use of a Graphical Filter, which creates 3D utility
models for many different types of utility types as defined in the filter group.
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Z% Extract Utilities From Graphics ~ — X

OHDOT_UtilityConduit P

isExisting
Prefix ‘EX |
Type TELECOM |
Prefix_Type
Size |1} |
Prefix_Size
Suffix ‘ |
Parameters A
Method |Selectinn w |
Use 30 Element
Elevations?
Vertical Offset |-4.000 |
Create Trench ]

[] Search Radius [0.000 |

Node Feature -
Festure Definition |Nn Feature Defintion s |
Mame Prefix | |

Feature L
Feature Definition ‘Telecam Line-¥ ol |
Mame Prefix ‘uthel |
Description |ﬂ' !

Filter Manager

Manager

August, 2022

When the Method parameter is set to Selection, the
dialog inputs are as follows:

Vertical Offset - Defines the depth of the utility
like under the selected surface.

o NOTE: The depth value is assumed to be the

depth to the top of the utility line.

Create trench - Defines whether to create the
trench defined in feature definition. Currently,
ODOT does not provide feature definitions for
trenching.
Design Stage - Selection of OpenRoads design
stage which defines settings applied to the trench
corridor, such as stroking tolerances
Feature Definition - Assigns the selected feature
definition to the resulting utility features
Name Prefix - The prefix that is used to name
the created 3D utility element
Description - Pick list for the utility size

When the Method parameter is set to Graphical Filter,
the dialog inputs are as follows:

Vertical Offset - Defines the depth of the utility
like under the selected surface.

o NOTE: The depth value is assumed to be the

depth to the top of the utility line.

Create trench - Defines whether to create the
trench defined in feature definition. Currently,
ODOT does not provide feature definitions for
trenching.
Select Filter- defines which filter or filter group
to use to extract utilities.
Design Stage - Selection of OpenRoads design
stage which defines settings applied to the trench
corridor, such as stroking tolerances

Filter Manager is set up with several filters and filter groups to make utility extraction easier. The

. OHDOT workspace has 4 main filter groups, imaged below. Each filter group is set up to extract

filter  existing features from graphics. For example, the All Catch - & 1007 Fewes Doimaseandies donie Deson)
Basins filter group will find all existing catch basin cells. oup3

Ca R A B |

RHE R R L
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Filters are not set up for extracting drainage pipes as there is not currently a reliable way to extract the
correct pipe size & material.

Utility line filters have default depths below the surface as defined by the table below.

Utility Lines Default Depth | Default Size

Cable, TV, Telecom, Fiber Optic Lines -2 2"
Electrical Lines -2.5 2"
Gas Lines -3 6”
Water Lines -4.5 6”
Oil Lines 5 6”

Extracting Utility Features
e To extract utility lines, you can use the Extract From Graphic tool in the select mode or the filter
mode.

In the Selection Method,

e Setthe Desired Feature Definition, Feature Name (Name Prefix), and size (Description).

e Select the element(s) to be extracted to create the utility model

o These selected utility elements may result from survey processes, GIS graphic data,
OpenRoads Geometry, or other sources. But, in every case the elements are DGN graphic
elements. In the example below, a MicroStation SmartLine was used to draw the telephone
line graphics

I
ﬁ Extract Utilities From Gra — * |
I
Method |Selection w | J |
Use 30 Element |
Elevations? |
Vertical Offset [3.750 | | |
Creste Trench [l R ||
. - » AN
Design Stage |N° Design Stage | | Locate Elements - Reset
to Exit
Feature Ll —] |I
Feature Definition |Existing Telecom Line w | ‘ |
MName Prefix |ubcTe| | :
Description |ﬂ3" w | |

e Issue areset comment (right-click) to complete the selection process
e When prompted, select the surface that will be used for the utility extraction. Reset (right-
click) to use the active terrain model.
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+

Select Surface or Reset

to use Active Terrain
Model

e Setthe depth below the terrain to create the utility.
e Follow the prompts to accept the remaining options to complete the extraction process.
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Tip 1: When extracting from a surface, keep the utility line graphics within the limits of the surface. If the
plan view graphics for the utility line extend beyond the surface boundary the software will assume an
elevation of zero for that portion of the utility line.

&% Extract Utilities From Gra.. — X In the Filter Method
)

OHDOT__UtilityConduit ~
isExisting e The Feature Definition, Feature Name (Name Prefix), and size
Prefix [Ex. | (Description) will be grayed out since its being set within the
Type |TELECOM | filter.
Prefix_Type . " ays,y e . .
. ; o Select the desired filter (All Utilities), data point (left-click) to

1ze

Prefix_Size accept fllter.
Suffix | |

Parameters ~ e  When prompted, select the surface that will be used for the
Method [ ity Fiter <] utility extraction. Reset (right-click) to use the active terrain
Use 30 El it
Eﬁ;ation;?mn | mOdel'
Create Trench O
Select Filter |Te|ec0m-x v

Filter Manager
Preview Select Surface or Reset

Node Feature - Fﬁ;fseel Active Terrain
Feature Definition Mo Feature Definition
MName Prefix

Feature -~
Feature Definition Telocom Line X e Follow the prompts to accept the remaining options to complete
MName Prefix utxTel the extraction process.
Description 03"

Tip 2: After extraction turn off display of elements used to extract utilities as the extracted utilities have a
plan view display.

NOTE: You can always check over the extracted utilities and change pipe sizes and vertical offsets. Water
lines and Gas lines will need to be checked to ensure proper pipe sizes and inverts. Sanitary lines are not
included with the All-Utilities filter and should follow the same process as the following section, Extracting
Drainage Features.

When should I use the Selection Mode versus the Filter method?

Both methods offer different benefits. In the selection mode you get to specify the desired depths for each
extraction but for each feature a different extraction is required. Whereas the filter method can extract all
utilities in one extraction, but the user does not get to specify depths but rather default depths are used.
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Editing Utility Profiles
After the utility is extracted, it was a uniform depth under the surface. This depth can be changed in
the utility properties.

utility

CN-7
CN-8
968 349
982 720
0167

] | False
[Vertical Offset_____ 2000}

But if more accurate data is known at certain locations of the utility the profile can be edited to account for
the more accurate data by following the below steps.

Caution should be taken with the direction the utility was extracted; it could be going the opposition
direction of your centerline.

e Open the profile view of the utility.

e You could draw a new profile and make it active but if you want to utilize some of the current
profile then follow the rest of the steps below

e Select the profile and convert to Profile Rule

e C(lick through the prompts taking the defaults for the best fit profile (Note: a feature definition does
not matter as later when it becomes the active profile it will automatically get set to the utility feature

definition).
Best Fit Make Complex Element |
Best Fit Parameters ~
] UpperEnvelope 0.000
: Lower Envelope 0.000

Desirable Crest Curve Length  0.000
[] Desirable Sag Curve Length 0.000

| Minimum Curve Length 0.000

Best Fit

Parameters Best Fit | IECCRORINTSIEVAS NN |~ Feature ~

Feature Definition Mo Feature Definiion

Name
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e The newly created profile is now editable and can be modified as needed. While moving/inserting
vertexes civil Accudraw can be used with profile offset ordinate to specify a depth below existing

ground.

e Once modifications are complete make the new profile the active profile. You will notice the profile
will automatically get assigned the utility feature definition.

p i

Extracting Drainage Features

Extracting drainage features is a little more involved then extracting Utilities. There are so many variations
of pipe sizes and materials that the Extract from graphics tool is not feasible to extract pipes. You can
however use the Extract from graphics tool to extract the nodes. Nodes are required at each end of a
conduit. Manholes, catch basins, Inlets are considered Nodes.

Typically, the existing drainage manholes, catch basins and inlets will be displayed in the survey fieldbook
file as 2d cells. These cells can be used with the extract from graphics tools to create your drainage model.

During extraction the node (manhole, catch basin, inlet) invert elevation can be extracted at the same time.
This is only possible is the survey fieldbook collected an additional point to represent the invert. This point
will have a FLINE cell. If this point is not present, then a default invert for the node is used and will have to

be set correctly after extraction.

Notes:

e Drainage models should be extracted within a drainage basemap (BD).

e Use the 2D seed file to create the drainage basemap. The Subsurface Utilities software will
generate a separate 3D model in the drainage basemap design file for the 3D drainage information

e Thefileis created in the 400-Engineering\Drainage\Basemaps)\ folder
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The following actions can be used to create a 3D network of pipes and drainage structures.

Take the following steps to extract the Drainage Nodes.

/% Extract Utilities From Gra... — =
OHDOT_utilityConduit ~
isExisting
o
Type
Prefix_Type
Size 0
Prefix_Size
Parameters -~
Method
Evatorss O
Create Trench O
Select Filter
Filter Manager
Preview
Node Feature ~
Feature Definition Mo Feature Definition
Mame Prefix
Feature -~
Feature Definition Telecom Line-X
Mame Prefix utxTel

Description

03"

1.
2.

Select the Extract from Graphics tool.

Set the Method to Utility Filter. Several filters are provided in the
OHDOT CADD Standards for individual drainage items as well as
groups of items.

Use the Select Filter item to choose All Catch Basins filter. This
filter is configured to extract only the drainage cells for the catch
basins and not the pipes. The pipes will be extracted individually
as a separate process.

Toggle on the Use 3D Element Elevations option.

Accept the options as you are prompted on the cursor to initiate
the extraction process.

Note: The Design Stage item is not relevant to this process.

The 3D drainage structures are extracted using the elevation of the
cells mapped by the Survey process. As each drainage structure is
processed, the extraction process will search for a FLINE feature to
establish the depth of the drainage structure. If a FLINE feature is not
found, the depth is set using at a default value.

If the drainage basemap was created with a 2D seed file, which is the recommended best practice, the
Extract Utilities from Graphics process will create a new model named Design-3D containing the 3D
drainage structures. This new model is automatically attached as a reference to the current 2D model.

In addition to the 3D model, a 2D graphic is placed in the current 2D model for each extracted drainage
structure nodes. This graphic is linked to the 3D model and can be used to make edits to the drainage
structure.

In the example below, the reference file display of the survey basemap and the Design-3D model has been
turned off to show the 2D graphic that is placed for one of the drainage structures.
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Selecting the graphic reveals a pop-up menu that
can be used to make edits to the drainage
structure as well as two rules (Node Top
Elevation, and Node Rotation) that can be
edited by selecting the displayed text.

The extracted drainage structures do not
consider the rotation angle of the original cells
and are placed at a zero-degree rotation. The
example at left below shows the original cell as
referenced from the Survey basemap, and the 2D
cell that was placed as part of the utility
extraction process. It is necessary to rotate each
structure manually.

Once the 2D node is selected, parameters for the
rotation of the 3D structure are displayed as
shown at left. The angle can be keyed-in by
selecting the angle text, or the 3D structure can
be rotated by selecting one of the rotation
arrows.

Typically, it is best to get the rotation angle of the
original cell and use that value to key-in the
rotation angle for the drainage node as described
on the following page.

Take the following steps to key-in the rotation angle for the drainage structure:

v Change the Angle Readout as shown below by selecting File > Settings > File > Design File
Settings
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E’] Design File Settings

Category

Active Angle
Active Scale
Angle Readout
Haxis

Civil Formatting
Color

Fence

Grid

Isometric
Locks

Snaps

Stream

Views

Working Units

Fermat: |DD.DDDD ~

-~

<

-

Base: | East | o

[ Clockwise

Focus Itemn Description

Set the mode used for direction readout.

v’ Use the MicroStation Element Information command to get the rotation angle of the original cell

as shown below.

Element Information

-1 X

General

Scale Y 1.00000

Scale 7 1.00000
Extended v
Point Feature v

Information 900-11
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v' Select the drainage node graphic and choose the Properties command from the pop-up menu. The
Rotation can be modified as shown below. The graphics for the node in the 3D model are updated
as changes are made to the properties.

Ground Elevation 500.00

Invert Elevation 497.00

Orient Top to Surface  True
0°00"

Elevation Reference None: I}

Utility 1D 62
Utility Properties Open Utility Properties

Feature Name D-36
Feature Definition CB-2-2B-X

Point (] 1020.000.1010.000
1020.000
1010.000

After extracting the drainage structures and rotating them into place we are ready to extract the pipes.

After extracting the graphics, If the FLINE cell was not found or does not exist it is necessary to select each
structure and manually key-in the Invert Elevation value. An example is shown below.

® View1, Design
4 % Elements (1) Nem-as-d2e00gD @mm|

4 < Node: D-40
/' Line String
% Shape
< Line
 Line
<, Line

< Line -

General
Geometry
Extended

Feature

: MK 21K SIK 21K
-

Utility

peoTs Iue |

Elevation Refe

Station/Offset | None

Utility ID 90

Lkility Properti Open Wtility Properties

Geometry Points -

Note: The Filters are set up to search within a 12foot buffer of the cell. There is a chance that the process
could not find the FLINE cell or find and use the wrong FLINE cell. Each structure should be verified the
correct invert elevation is set.
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Repeat the process using the All Inlets and All Manholes filter groups.

Extracting Drainage Links

The Extract Utilities from Graphics command could be configured to extract pipe information; however,
as of this writing the current release of the software will not connect the extracted pipes to the previously
extracted nodes. Even though it is more cumbersome, it is better to place each pipe manually as a “link”
using the Place Conduit command, shown below.

- b S .
d Drainage and Utilities ~ &~ HE e ok X
m Home Layout Analysis Compaonents Utilities View Tool

A @ |i J| . ? ) 4, Place Lateral O Pz
o o‘\o e o - = il
I Place Gutter = Pl:
Element ... Place Place Insert] Place
0| ] Place Catchment

Selection i ¥ Node Nodes MNode]Conduit

Primary Selection Layout

The dialog shown below is opened.

&5 Place Link Between Nod.. — e General information for the command can be found by
i selecting Drainage and Utilities > Help > Help
Curve Variables ~ . . .
Contents from the MicroStation ribbon menu.
1 Pul [0.025 |

[ Segment Length 2440 | The Feature Definition is used to select the pipe type.

[ Slope [0.00% | e o
The Description item is used to select the pipe size.
Feature -~
Feature Definition  |Concrete Pipe-X Circular v] The Name Prefix is used to name each pipe and is
Name Frefix D1 | incremented as you extract the pipes.

Description

12

When the command is selected, you are prompted to Select Start Node.
The ODOT 3D drainage items have specific connection regions on each side of rectangular structures.

Circular structures have a circular connection region. When the first node is selected, the link starts from
one of the connection regions. Follow the prompts to select the second node.
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48 PlaceLink.. — s ‘
Curve Variables a 500\ 0B ERY )

O pu |o02s AN ’
[ Segment Length [2440 . CIQH

Parameters -~

[ Siope |0.00%

Feature ~

Feature Definition | Conerete Pipe Circular ~
Name Prefisc D1

Type Conduit Catalog

Description [12in. -
P

=3

00 ¢
S 0TI ”w”‘ S

cimsl

—————— |- TSelect location to place pipe bend

<Ctrl> to select next node to connect link to.
d 3 H " ZL = :

Node: D-5
Level: DR_X Cells
Ref: Ref (000000_BD005.dgn)

Alineis placed in
the current 3D
model that can be used to modify the link. The extruded 3D link is placed in the 3D model as shown below.

The link is placed at the lowest elevation of the selected nodes. The elevation values can be edited by
selecting the link in either the 2D or the 3D model, and then choosing the Properties icon from the pop-up
menu.

1001.000.1010.000.0.000 From the Properties menu, shown at left, the Start Invert
End Point 1019.000.1010.000.0.000 and Stop Invert values can be edited if necessary to set the
Lengih 18.000 correct elevations for the pipe.
Start Node D4
Stop Node D-5 Note: Sanitary manholes and conduits should be extracted
S el following the same methods outlined in this section
Stop Invert 496.50 g :
Diameter 1.000 I}
: Interpolate Elevations  True "
Utility 1D 90
Utility Properties Open Ltility Properties
Feature Name D-
Feature Definition Concrete Pipe-X-Circular
Description 02
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Connecting Links to FDO or PIO Points

The field codes PIO (pipe inlet or outlet) and FDO (for direction only) can both be used to designate the end
of a pipe. PIO is used to designate an inlet or outlet point for an open pipe of culvert. FDO (for direction
only), is used to designate the direction of a pipe when the other end cannot be located.

There must be a node defined at the PIO and FDO locations to place a link in the design file using the PIO
and FDO points. The Place Node command is used to place nodes at the P10 and FDO locations.
The command is selected from the Drainage and Utilities WorkFlow as shown below.

E‘J Drainage and Utilities - VB~ HE L - e X

m Home Layout Analysis Components Utilities View Tool

" | B = # [ ] A ~ |
Q k e 1 e . Place Lateral O Pi
- S Sy Place Gutter & P
Element ..., Place |[Place Insert Place
o Selection ... " | |Node|Nodes Node Conduit | Place Catchment
Primary Selection by Layout

Take the following steps to create nodes for the PIO and FDO points:

e Select the Place Node command
Set the Feature Definition to the GenericNode-X item
e  When prompted as shown below, issue a reset (right-click) to type in the elevation for the node

Select Reference Element For Node
Elevation. )
<Reset> to Type an Elevation.

e Type in the Elevation for the node

e Enter a data point for the node location by snapping to the PIO or FDO point

e Atriangle is placed in the 2D and the 3D models at the location of the node. The direction of the
triangle is irrelevant

The extracted node for the PIO and FDO points is
placed as a triangle at each point on the level
SC_Scratch1 as shown at right.

The Place Conduit command described in the previous
section is used to place the 3D pipes between the
nodes.

Tip: There is also a PIO filter that can be used with the
Extract from Graphics tool instead.

Box Culverts

The graphics for existing storm water utilities are normally placed in a 2D model in the drainage (BD)
basemap design file. The Drainage and Utilities software is used to place the box culvert in a 2D model.
The software will automatically generate the 3D model for the box culvert.
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After creating a drainage basemap design file, attach the survey basemap as a reference file to view the

culvert shots. Box culverts are surveyed using the CULV field code to take a shot at the invert elevation at

each end of the culvert.

€l Drinageand Utiities -~ @ S H k! o « - Box culverts are placed as a link by the Drainage and
Home Layout Analysis Components U Utilities software by use of the Connect Conduit
% k o . o\c{O = <P Between Nodes command. A node mus‘F first be placed
E - vE =p at each end of the proposed box culvert in the design
@ | st o IS s, Mo e @D file by use of the Place Node command. The generic
headwall feature definition is used to define the

Primary (Q)  Selection (W)

location of each end of the box culvert.

Select the Place Node command from the task list as

shown below.

Place a node at each end of the box culvert using the

E| ' Bisting
Catch Basins

-@ GenercMNode-X
- Proposed

i @ DummyNode_OCapture
L@ Transtion

(-l WasteWaterNode I

Baseline Reference

Baseline Reference

Rotation

- WaterNode -
L e Select Reference Element For Elevation.
<FReset> to Type an Elevation.

Rotation Mode [

[ Reotation N5S0°00'00.0"E -

After the elevation reference is defined, the user is prompted to set the Placement Type.

The By Minimum Depth option is used to set the initial

4 Place Node - X Generic Headwall-X feature definition as shown above.
OHDOT_StormSanhode v
i 2 The user is prompted to select a reference element for the
Feature Definition Generic H.ea(fiwal\-)( node e]evatlon as ShOWl’l belOW
Mame Prefix [ --ﬂ CrossSections

Flevation o Condn Nodes can be placed at a specific elevation, or relative to
Elevation is the Invert Headwalls .
Elevaion [ Generic Headwal-X the selected surface or a corridor model. Issue a Reset to
[ Vertical Offset [ B Manholes type an elevation.

depth using a default value. The invert elevation can be
[Select Node placement type.

edited after placement if necessary. - = -
acement |ype :‘Em ::.+-:|ﬂ

|
E I

Next the user is prompted to set the location of the node. Place the
node at the location of the CULV survey point.

The generic headwall node is placed using a X symbol on the level

SC_Scratch1 as shown at right. The direction of the triangle, defined by the >{:
Rotation parameter, is irrelevant to the flow direction of any links »
Level: SC_Scratchl

connected to the node.
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After the headwall points have been placed at each end of the culvert, the box culvert is placed using the
Place Conduit command shown below.

ﬂ Drainage and Utilities b ' (] H l:_:i B;& - v & * Igl .‘ X
Home Layout Analysis Components Utilities View
e [#]
* 5 ./_... 0\"'0 =1 < Place Lateral
L = I Place Gutter
Element ., Place Place Insert| Place
Selection . * Node Nodes Node|Conduit | Place Catchment
Selection (W)

Q
@'

Lay

Primary ()

Feature definitions for existing and proposed

J& PlaceLinkBe..  — X J& PlaceLinkBe..  — X box culverts are provided in the ODOT
| oHDOT Stormsancondut  v| OHDOT_StormSanConduit 4 standards. The available features for existing
Curve Variables - NedeTohodeLength box culverts are shown on the following page.
O Pl isExisting The span and rise for each available culvert
[ Segment Length Prefix feature is defined by the Description field as
EEm—— - Size o |} shown atrightabove.
[ Slope Prefix_Size
Type 1
reature — Catogory [ 1
Feature Definit NodeToNodeSlope 0,00 %
Name Prefx Setoced 0|
Type Conduit Catalog StarthodeName
Description Gcdft StartElevation 0.00f
StophlodeName
StopElevation

Available culvert sizes are based on the Figure 1008-14 of the ODOT Location and Design Manual -
Volume 2, Drainage Design.
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OpenRoads Standards ~

S

4 " Standards =
4 A Libraries
4 @ Feature Definitions
b (@ Feature Definition (OHDOT_Feature_Definitions.dgnlib (Design))
4 @ Feature Definition (OHDOT_Features_DrainageAndUtilities.dgnlib {(Design))
b & Linear
b Node
4 = Conduit
P @ CommunicationsSegment
b @ ElectricalSegment
P @ GasSegment
b | GenericSegmentAsset
b g POLSegment

4 |gF StormWater

B (@ Channel
I @ Ditches
4 |gr Existing
~ Box Culvert 06" Span-X
Peee e AT O W bt
4 »

& Place Link Bet —
OHDOT_StormSanConduit

Curve Variables ~

L1 P
[] Segment Length (2.440

Parameters ~

[ Siope -8.60%

Feature

~
Feature Definition Box Culvert 08' Span-3 +
Name Prefix utxCulv
Type Condutt Catalog

Description

Select next node to make a connection
<Alt> to place curve.

<Cil>to place bends.

<Reset> to select start node.

Two sets of graphics are drawn for the box culvert as shown below.
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The culvert is drawn on 2 different levels DR_X_Culvert and DR_X_Culvert3D these will be shown on custom
line styles in the 2D design model. The 2D design model can be referenced back to the survey basemap (BE)
if desired or attached as a reference by the design personnel.

utcCulvl
Din
Slope = 0.0041 fifft

Level: DR_X_Culvert3D
Ref Ref (133256_BUIO0T dgn)

The Subsurface Utility software also creates a 3D model in the drainage basemap named “Design-3D”
containing the 3D model of the box culvert as shown below.

Modeling Proposed Drainage Features

Creating a proposed drainage model is somewhat like modeling existing drainage features but the extract
from graphics tool is not relevant.
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Modeling the drainage features should be done within a drainage basemap (BD) file. If the proposed
network will attach to the existing modeled network, then the proposed network MUST be created in the

same file as the modeled existing network.

To place conduit, the ends of that conduit must have nodes. So, the first step is to place the nodes.

Placing Nodes

The Place Node and Place Nodes tools can be used to place Drainage nodes like Manholes, Catch

Basins, Inlets, and headwalls.

place  The Place Node tool offers a couple different ways to place
Node  nodes. The workflow is listed below

o Setthe desired feature definition and Name Prefix.

Tip: The feature name (name prefix) can be used to
annotate call outs.

e Inthe heads-up prompt you can select an element to be used
for the grate/rim elevation or reset click (right click) to key in
the elevation.

Tip: If placing curb/curb & gutter catch basins, use the
CURB_GUTTER element as the elevation reference.

o Nextif areference element as selected you can enter a vertical
offset from that reference element. If a reference element was
not selected, you can enter the desired elevation.

Tip: When entering a vertical offset value don’t forget the

JE Place Node — *
OHDOT_StormSanMode -
Feature ~

Festure Definition CB-3A CurbGuiter-P |~

Nare e
Elevation ~
Elevation is the Invert

Elevation 967.580

Vertical Offset 0.042
Baseline Reference -~

Easeline Reference O
Rotation -
Rotation Mode
Locate Reference Element for Rotation

[ Retation NS00000.0'E
Catchment ~

Catchment Delineation O

negative sign to offset below the selected element. Also, basic calculations are supported for
example to vertically offset 0.5” below the reference element you can enter -0.5/12.

Note: Don’t forget about catch basin depressions when placing catch basins for curb/curb & gutter.

o Next enter a data point (left click) at the location you want the node to be placed.

Tip: Use Civil AccuDraw station-offset ordinate to place the node at a desired station and offset.

e Next you can specify the rotation of the node. There are two options, absolute or relative to
alignment. Data point (left click) to accept the selected rotation mode.

o Ifrelative to alighment is selected as the rotation mode the user is prompted to select the alignment
to base the rotation off, then can enter the desired rotation and data point (left click) to complete

the placement of the node.

¢ The Place Nodes tool can be used to place a series of node at a given interval as well as place

Place

nodes  conduits between the nodes at the same time. The workflow is listed below.

Information



e First fill out the tools dialog as desired 28 Place
o Check on Create conduits and set the feature e 5
definition, name prefix, and description (size) to T -
desired values. Note only one feature and size T o000
can be set and will be used for all conduit placed. | s e
If conduits are not desired, then uncheck the Lock To Start ]
create conduits checkbox. The name prefix will (] Stan Station 30,329
increment the number for each conduit placed. _ LockToEnd U
o Setthe feature definition and name prefix to the |-/ Fdststen Ll
desired feature for the node. The name prefix . She o
will increment the number for each node placed. Reiative Rotation *
e The first prompt is to select the element to use as a 4] Relative Rotation NOO'00°00 0°E
reference for the locations of the nodes. This will Conduits ~
typically be your centerline. Select the desired Create Conduits =
element. Conduit Feature Definition ~ Type B-Round Concrete_Clay_Plastid >
e Nextin the heads-up prompt you can select an Conduit Neme Prefix D1
element to be used for the grate/rim elevation or U bz
reset click (right click) to key in the elevation. If s L =
keying in an elevation, the same elevation will be Sl L
used for all notes being placed whereas using an Feature Definition CB-3 CurbGutter-P i
element for the reference elevation will use the Hamach o 01

elevation of that reference element at the given location of the nodes.

Tip: If placing curb/curb & gutter catch basins, use the CURB_GUTTER element as the elevation
reference.

o Nextif a reference element was selected for node elevation you can enter a vertical offset from that
reference element. This is not shown in the heads-up prompt and needs to be entered into the tools
dialog. If a reference element was not selected, you can enter the desired elevation.

Tip: When entering a vertical offset value don’t forget the negative sign to offset below the
selected element. Also, basic calculations are supported for example to vertically offset 0.5” below
the reference element you can enter -0.5/12.

Note: Don'’t forget about catch basin depressions when placing catch basins for curb/curb &
gutter.

o Next specify the desired interval to place the nodes. And issue a Data Point (left click) to accept
value

e Next enter in the start station, which is the station location of the first node, the station value is
based off the first element reference you selected with this tool, which is the reference element to
be used for node location. Issue a Data point to accept the value.

e Next enter the end station, which is the station location of the last node, the station value is based
off the first element reference you selected with this tool, which is the reference element to be
used for node location. Issue a Data point to accept the value.

Note: If the end location ends at the exact station of an interval the value might need to be
bumped up slightly for the software to place a node at that location, the view window will show
the nodes as a preview which can be used to see where the nodes will be placed.

Information



e Nextenter in the desired offset. This is the offset from the selected element used for the node
location. Issue a data point to accept the value.

o Next specify the desired relative rotation of the node. This is relative to the selected element used
for the node location. Issue a data point to accept the value.

e Issue a final data point to finish placing the nodes and conduits.

Placing Conduit
To place conduit a node must exist at each and of the conduit. Think of a conduit as a link between
two nodes. A link can’t exist between two nodes if there are not two nodes.

Place
Conduit . . -
The workflow for placing conduit is listed below. 2 PlaceLink Between Nodes  '— w
e Setthe desired Feature Definition and Description SHENE i =
(size) O P 0025
e Select the start node where the start of the conduit L Seomens LArgth 2490
will connect to the node. Parameters ~
o There are connection regions defined on the [ Slepe 0.00%
nodes to specify the locations the conduit can Feature 7
connect to. In general, the connection regions are |-, peiintion  Type 8 Round Concrete Clay_Plasic
to the inside boundary of the node. Square nodes Mame Prefix o1
have connection regions at the center of each side | 1y onduit Catalog
while circular nodes have the connection region Description 12in >

all around the inside edge.
e Select the end node where the end of the conduit will connect to the node
o Inrare situation a curve or bend can be introduced while placing the pipe by holding down
the alt key or ctrl key while selecting the end node.

Reviewing and Editing Nodes and Links

After the nodes and links have been created, it is good practice to review the values for accuracy. The
parameters of the 3D drainage information can be edited by using the MicroStation Element Selection tool
to select a node or link, and then choosing the Properties icon from the pop-up menu as shown below.
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The parameters are shown below. Note that the invert values for a link cannot be edited if the link was
extracted from graphics.

Node Properties
Conduit Properties [T 1020.0000.1010.0000.497

1030.000.1040.000.0.000 i o
End Paint 1030.000. 1030.000.0.000 Seale X 1.00000
Length 10.000 Scale Y 1.00000
Scale Z 1.00000
Start Node D-21
Stop Node D-20 Ground Elevation 499.00
Start Invert 49975 Invert Elevation 49600
Stop Invert 500.00 Orient Top to Surface True
Diameter 1.000 Rotation 0°0'0"
Interpolate Elevations  True I} Elevation Reference  None %
Utility 1D 145 Utility 1D 20
Utility Properti Uil i
Usility Properties Open Utility Properties fty Properties  Open Uility Properties
i Feature Mame D4
Feature Name D-1 Festurs Definition ~ CB-2-2B-X
Feature Definition Concrete Pipe-X-Circular
Description 012 Paint ] 1020.000.1010.000
X 1020.000

Y 1010.000

Currently the Node invert elevation will automatically
change to match the lowest connected conduit invert elevation. Until this behavior is addressed by the
software it is best practice to set all pipe begin and end invert elevations then set the node invert.

Creating Profile Runs

- -
”3? ? There are several tools available to help with creating profile runs. Profile
Hydraulic Hydraulic  Utility Run Project i i i ili
2T e SO bk bl runs. can be created to view profiles (.)f Dralflage"and Utility networks.
i R Profile Runs can be as short as one pipe or “run” the whole drainage
network.

Information 900-23
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Setting

Description

e

Hydraulic Run
From Node

Creates a profile run from a selected node to the outfall, or between two selected nodes. This
tool only works on hydraulic (i.e. storm or sanitary) networks.

o

Hydraulic Runs
to Qutfall

Creates a profile run for every path, from the most upstream nodes to the outfall. These paths are
sometimes known as trunks or branches. This tool only works on hydraulic (i.e. storm or sanitary)
systems.

B

Utility Run From

Creates a profile run from selected links, for any type of utility (e.g. storm, communications,
electric, etc.) The links must be consecutive, without gaps between them.

Links
i

Project Run

Projects a profile run created using the tools above onto a linear element, which could be a road
centerline, or another profile run.

The Hydraulic Run From Node and Hydraulic Runs to Outfall tools are great for a more automated
profile run creation process and the Utility Run From Links tool is a more manual process. This Guide will
cover the process for using Utility Run From Links tool.

Profile Runs must be created in the model containing the Drainage or Utility Network as well as the profile
run can only include connected conduits (as in no branches or jumps in the network).

»
-

utlity kun ~ Follow the process below to create a Profile run using the Utility Run From Links Tool.

From Links

e Select the desired feature definition within the toolbox (there are ProfileRun1, ProfileRunz,

L. - W ProfileRun3, and ProfileRun4 feature definitions created for this
e purpose.
| Parometers e (Graphically select the first conduit desired to be included within the
orofile.
Feature # e Continue selecting conduits to be included within the profile.

Feature Definition e When done selecting conduit reset click (right click) to accept

Mame Prefix

ProfileRun1 selection.

Profile runs can be found from within the Drainage and Utilities Model Tab of Explorer in the profile
Runs section.
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Drainage and Utilities Model BH profile Runs

ORO. p
T Jq Eﬂ Open Profile Model

J » Y Dep

Open Analysis Profile

i 4 Drainage and Utilities Model D-4
i 00000_BD002.dgn , Design 05 Open Engineering Profile
4 Nodes 2 Rename
-4 Conduits Gk Reverse Profile Run
Driinage fes df« Regenerate Profile Run
5 #  Lock - Deactivate Profile Run Rules
y ofi
" r:r frli::l) - | Fit To View
D-4 X Delete
D-5 2 zoom
Zes Isolate

Clear Isolate

There are several options in the right click menu of a profile run, as shown above. The profile run will also
have linear element in the 2d plan view to represent the profile run. If using the ProfileRun1-4 feature
definitions, then the 3d plan view graphic will be on the SC_ProfileRun1-4 level(s). note that the priority on

these levels is set to be under the DR_P_Storm_Sewer level so it might be covered up by that level.
4 B3 Profile Runs

’ = !E Open Profile Model %

Use the Open profile model tool to open the Profile Run’s Profile. After selecting this tool simply click inside

the view window that you want the profile view to be displayed in.

® View 4, Profile - ProfileRun1 — N[
E-ii- 2 PRONHE HFE &|leB ble

Some of the display settings for viewing Profile Runs are controlled via User Preferences > View Options -

ClVll- Drainage and Utilities A~
Orient Top to Surface Max Slope 15.00%
Box v
Show Hydraulic Grade Line True
Show Energy Grade Line False
Hydraulic Grade Line Color Il [0.0.255]
Energy Grade Line Color Il [255.0.0)
Hide 3D Madel on Creation True
Show Conduit Wall Thickness In Profile  False
Show OpenFlows Calculated Slope False
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Showing Proposed Ground on Profile Runs

In the profile view of a profile run the active terrain will automatically be displayed along with the
drainage network itself. But the proposed ground is not shown. Take the following steps to add proposed
ground to the profile run.

A Profile run typically will be within the extents of a corridor. The Corridor top mesh can be used to project
its top elevation online the profile run. The corridor has design stages set up so that the top mesh is display
when the design stage is set to Final w/Meshes. If you do not see the CM_Corridor_Top_Mesh level in use in
the 3d Design model of your corridor file then you need to open that file, select the corridor graphic and
change the corridor feature definition to Final w/Meshes as imaged below.

[ Final w/Meshes

o & Mo Feature Definition
Corridor

s

CA e | AL |
Corridor\Final w/Meshes

You can use the Profile from Surface tool to generate a dynamic profile from a surface.

DTL MLUTE FIWTIS

Lines Curves E e  When using this tool set the feature definition to
k2 Profile Greation ~ - il Linear/Profiles/PF_P_Grade_Line.
kX Profile From Surface [s : o Select the profile run (not the conduit feature, but the actual profile
run) that you want to create the proposed ground profile for.
e You can select multiple profile runs if desired.
e Resetclick (right click) to accept selection and move on to the next step.
o Next select the surface to create the profile from. (You can select this from the view with the 3D
model displayed)

Locate Reference Suface - Resel
for Active Terrain Model

Level CM_Comdor_Top_Mesh
Ref: Ref-2 (_.|..\Roadway\Basemaps\(

e Resetclick to end surface selection after you have selected the desired surface
e Altto lock to start and click to accept

e Alttolock to end and click to accept

e Setpoint selection to all and click to accept

e Set profile adjustment to none and chick to accept

e Set Draping options to Triangles and click to accept

e Set Horizontal offsets to 0 and click to accept

e Setvertical offsets to 0 and click to accept

The profile is rules to the surface so if the surface changes this profile will automatically update with
the changes.

Information



© |G T August, 2022

® View 4, Profile - ProfileRunt E=RECH "X
ik A PRLCEE DES &illeB lknle

Deleting projected profile runs

If a profile run was projected onto a centerline on accident or no longer is needed, you can open the project
view and delete the conduit and profile run graphic, but you will notice that the nodes can not be deleted.
This is a bug. The work around is to regenerate the profile run. This can be done from Explorer as shown in

the image bEIOW' Drainage and Utilities Model A~
QRe.
4 Drainage and Utilities Model
4 000000_BU002.dgn , Design
b Nodes
B Conduits
Drainage Area =
4 BB profile Runs =
bl @ Waterfun1 =
5 Teiocom Open Profile Model
5 GAS Rename
5 XGAS Reverse Profile Run
5 Bk Riirs Regenerate Profile Ru%

Create Profile Run Sheets

When putting together a plan set containing drainage there are a couple of options for how to display the
drainage information. See L&D Vol. 3 section 1310.2 for details. One of the options is to show drainage
information on a storm sewer profile sheet. This section will outline the steps to create these sheets.

Storm Sewer profile sheets should be created within the Drainage Profile (DF) file. Use the Create Design
files application to create a Drainage Profile sheet file. Note that Named boundaries will be placed to create
these sheets and as outlined in chapter 800, the named boundaries can be placed in the same file the sheets
are generated in or a container file. For this example, we will put the named boundaries in the same file the
sheets are generated in.
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&] ohiopoT =1 -1 =4 i
Apps e C(reate a Drainage Profile sheet, don’t forget to change
; 2 the seed to 123456_DesignSeed2d.dgn
v | Ld
OHDOT OHDOT OHDOT Zip | (OHDOT Create
Create Work5et Project Indexer  Verifier Design Files

Projects

00000_DesignSeed2d.dgny, * |

After creating the file, add all desired references. This is typically the Fieldbook, alignment,
corridors, and Drainage basemap files.

Open the profile view of the Profile Run you would like to create a Storm Sewer Profile Sheet of.
e Select the Place Named Boundary tool and set the mode to profile, and the Drawing seed to
either Pro-Pro or Profile Only. Pro-Pro seed will stack two named boundaries on top of each

ProfileRunSheet [1:1

[v| |Drainage |Sheet Profile DF + [400-Engineering\|Drainage\Sheets\ | 123456_DF 001

other in one sheet whereas Profile Only will take up the whole sheet for one named boundary.

Set the scale to the desired value.

Check on the Create drawing check box.
Tip: there is a check box for Whole Conduits Only

Data point inside the Profile view to select the view to place the named boundaries.
Data point to set the start location for the first named boundary.
Data point to set the end location for the last-named boundary.

e Data point to accept and place the named & Place Named Bl yndary Civil Profile X
boundary =3 % O
Drawing Seed: |Pro-Pro *
Detail Scale: |1:10 i
MName: | Profile 1
Description:
Method: |Station Limits v
Group: |[(New) ¥.
Name: | Profile Run
Description:
[v] Start Location: | -0+0492 |«
D Stop Location: | 3+00.17 |
Length: | 250.000000 —_—
Vertical Exaggeration: | 4.000000
Available Profile Height | 22.500000 e
D Top Clearance: | 1.000000
D Bottom Clearance: | 1.000000
Elevation Datum Spacing: | 5.000000
Station Datum Spacing: | 100.000000

Information

Profile Shifts:

Datum Stations
[v] Use Terains
Use Active Vertical

Create Drawing

Show Dialog



e Inthe create Drawing dialog that opens make sure
to set the drawing model scale to match the scale
set in the place named boundary dialog.

&4 Create Drawing * ‘

Mode:  Profile -

Name: | Profile Run - Profile 1

Drawing Seed: Pro-Pro it
View Type: Civil Profile
Discipline:  Civil
Purpose: Elevation View
Drawing Model
Seed Model: OHDOT_Pro-Pro.dgnlib, Pro-Pro
|: Flenarie:

A 10 .

Active File

Annotation Group: Profile Grid - 5' Vertical Labels e
Sheet Model
Seed Model:  OHDOT_Pro-Pro.dgnlib, Pro-Pro [Sheet]
|: Filename:  (Active File) = s
Sheets: (New) -
.._.—A... 141 -
Drawing Boundary: Optimize for -
Detail Scale: 1:10 (By Named Boundary) x

[ ] Add To SheetIndex L
Make Sheet Coincident
Open Model
Cancel

This will create a drawing model for each named boundary and sheet models. Annotation is placed
in the drawing model.

= Ry
o

Ll

e - |

Tip: You can bulk create profile sheets for all profile runs by adding them to a selection set before starting
the Place Named Boundary tool. There is a Graphical filter named Profile Runs which can be used with the
Select by Graphical Filter Tool to help create the selection set.
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Creating Profile Run sheets for divided highways

This Section is currently under development.

Setting up Drainage to show on Plan and Profile Sheets

To have a drainage network to show up in the profile section of a centerline profile it first needs to be
modeled using the Drainage and Utilities tools outlined in the Modeling Proposed Drainage Features
section of this guide. After it is modeled a profile run can be created as outlined in the Creating Profile Runs
section of this guide, and these profile runs can be projected onto the centerline profile. Crossing pipes can
also be shown with the use of the 3d cut tool. This section will outline the steps to set this up.

Projecting profile runs
Profile runs can be projected onto other profiles with the Project Run tool. This projection can be
I{?E done either from within the drainage basemabp file or from a file that has referenced in the drainage
D'giﬁL’ basemap. Currently it is recommended to project profile runs onto alignments from within the
drainage basemap. The following steps outline how to project profile runs.

e Open the Drainage Basemap (BD) containing the drainage network you want to project to your
center line alignment’s profile

e Select the Project Run tool. 5 Proje..  — *

e Set the Feature Definition to one of the ProfileRun features (typically
the same feature definition you created the profile runs with). Leaving
the feature set to No Feature Definition will put a projection on the

Parameters -~

L Vertical Offset |0.000

Feature )
default level.
. . Feature Definition | ProfileRun1 d
e Select the profile run you want to project —
MName Prefix ProfileRuni

e Select the alignment you want to project the profile run onto.
@ e Open the profile view of the alignment to verify the profile run has been projected.

The profile run is projected perpendicular onto the alignment’s profile. Notice if you turn off the
DR_P_Storm_Sewer level you will see the Profile run element on the SC_ProfileRun1 level.

Profile: ProfileRuni

Level: SC_ProfileRun1
Groups= GG{22294]

Showing Crossing Features
The previous section showed how to project a profile run onto an alighment but if there is a pipe crossing
the road that is not shown. The create 3D cut tool can be used to show this crossing pipe.
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e Select the create 3D cut button from within the Alignment’ profile view.

B View 4, AttachedLongSection - CLP_1
i~ 2 PLLPC HE HD=EE & v B t-e

e Data point to accept the placement method as corners

e Data point in the profile view at one corner to start the area of the 3d cut
o Next data point in the profile view at the opposite corner to create the 3d

cut area.

Setting up Utilities to show on Plan and Profile Sheets

August, 2022

Parameters )

Placement Method |Camers e

This process can be repeated for any number of 3d cut areas needed. Note that these areas
can be selected and changed in size. You must hit the refresh 3d Cut button to update the
graphics within the 3d cut area anytime a change it made included level display. This is a
static 3d cut so changes to the model would require a refresh to the 3d cut as well.

To have utilities show up in the profile section of a centerline profile it first needs to be modeled using the
Drainage and Utilities tools outlined in the Extracting Utility Features section of this guide. After it is
modeled its profile can be projected onto the centerline profile. Crossing utilities can also be shown with

the use of the 3d cut tool. This section will outline the steps to set this up.

Projecting Profiles

The following steps show how to project utility profiles onto centerline profiles. This is a workaround
workflow to using profile runs until some defects/enhancements are addressed with ORD. Utility text
favorites for annotation will not be able to be used with this workflow! See alternative workflow for

projecting profiles section for more info.

Currently to project a utility profile onto the centerline profile you must be within the file that contains the

centerline element. This is typically a BK file.

1. Open the file containing the centerline alignment that the plan and profile sheet will be based

upon.
2. Add areference to the utility basemap.
Select the Project Profile to Element Tool
4. Select the appropriate feature definition

w

[~ Profile Creation -

Lnes o

v

£~ Profile From Surface

# Quick Profile From Surface

[¥  Project Profile To Element

Information



© |G T August, 2022

8 Place Proj..  — >

Feature -~

Feature Definiion | UT_X_Electnc/Power lllll
Name -8 Signing
t|- 8@ Survey Office Use
Lhiliies
Electric
& UT_P_Elecinc/Power Line

LA UT_X_Electric/Power Line
+- il Gas .

5. Select the Utility you want to project

alu
ST
Select Element To Project

6. Select the Centerline you want to project onto

Select Plan Element To Project
Onto

7. Open Profile View of centerline to verify the utility profile was projected.

Profile: X_PowerLing]
Type: Projecied Profile | Line Stnng
Lewel: UT_X_Electric

Note: The Utility feature definitions are set up to project the top of the conduit (not the invert) whereas
Sanitary and Drainage project the bottom (invert).

Alternative workflow for projecting Utility Profiles

This workflow will project utilities onto centerline profile. This will allow for easier annotation of utilities
with the use of text favorites, but the projection will show two lines (top and bottom of conduit). Typically
for small diameter utilities we only show one line. There is currently a bug where the profile run graphic
does not follow the profile of the pipe. When this is fixed this will be the preferred workflow.

To have a utility network show up in the profile section of a centerline profile it first needs to be modeled
using the Drainage and Utilities tools outlined in the Extracting Utility Features section of this guide. After it
is modeled a profile run can be created as outlined in the Creating Profile Runs section of this guide, and
these profile runs can be projected onto the centerline profile. This section will outline the steps to set this

up.
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Profile runs can be projected onto other profiles with the Project Run tool. This projection can be
I(?E done either from within the utility basemap (BU) file or from a file that has referenced in the utility
Project

o basemap. Currently it is recommended to project profile runs onto alignments from within the
utility basemap. The following steps outline how to project profile runs.

e Open the Utility Basemap (BU) containing the utility network you want to project to your center
line alignment’s profile

e Select the Project Run tool. &8 Proje.. — x
o Setthe Feature Definition to one of the ProfileRun features (typically
the same feature definition you created the profile runs with). Leaving
the feature set to No Feature Definition will put a projection on the
default level.
e Select the profile run you want to project
~ e Select the alignment you want to project the profile run onto.
@ e Open the profile view of the alignment to verify the profile run has been projected.

Parameters ~
L] Vertical Offset [0.000
Feature ~

Feature Definition | ProfileRuni

MName Prefix ProfileRuni

The profile run is projected perpendicular onto the alignment’s profile. Since all conduits must connect to a
node, you will notice nodes draw in, these are on the Default level and should be turned off. Also notice the
profile run graphic and the bug that is does not follow the utility profile. This need turned off as well. This
graphic will be on the SC_ProfileRun1 level is the ProfileRun1 feature definition was used. Also notice the
two lines for the top and bottom of the conduit. In a future release of ORD when the profile run graphic is
fixed to follow the conduit profile, the workflow will be to turn off the conduit and leave the profile run
graphic on. The Showing Drainage and Utilities on Plan and Profile Section will show how to get these
projected utilities to show up on profile sheets with the use of the attach all profile views button.

Showing Crossing Features
The previous section showed how to project a utility’s profile onto an alignment but if there is a utility
crossing the road that is not shown. The create 3D cut tool can be used to show this crossing utility.

e Open the Utilities Basemap.
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e Select the create 3D cut button from within the Alignment’ profile view.

e Data point to accept the placement method as corners

B View 4, AttachedLongSection - CLP_1

3]

-4~ 4 PRLPLEHEDES

i e BB kol

e Data point in the profile view at one corner to start the area of the 3d cut
o Next data point in the profile view at the opposite corner to create the 3d
cut area.

Link

Section cut graphics |

utx¥Wat

Level: UT_X_Water

August, 2022

Parameters )

Placement Method Comners e

This process can be repeated for any number of 3d cut areas needed. Note that these areas
can be selected and changed in size. You must hit the refresh 3d Cut button to update the
graphics within the 3d cut area anytime a change it made included level display. This is a
static 3d cut so changes to the model would require a refresh to the 3d cut as well.

Showing Drainage and Utilities on Plan and Profile sheets

The previous two sections showed how to set up drainage and utilities for plan and profile sheets. Now that
the setup is done this section will show the steps for showing these features on a plan and profile sheet.

Note that Named boundaries will be placed to create these sheets and as outlined in chapter 800, the
named boundaries can be placed in the same file the sheets are generated in or a container file. For this
example, we will put the named boundaries in the same file the sheets are generated in. First, we will need

to create a plan and profile sheet file to set up for our plan and profile sheet.

e C(Create a Plan and Profile sheet, don't forget to change the seed to 123456_DesignSeed2d.dgn

1 ohioDOT

Apps

[+

HDOT

a
Create Work5et Project Indexer  Verifier

P

ai=1-1"

v

OHDOT OHDOT Zip

rojects

kb

&+

OHDOT Create
Design Files

Files

W |Roadway

Sheet

Plan and Profile or Plan

400-Engineering)|

Roadway\Sheets\,

123456_GP

001

Plan&Profile

1:20

OHDOT_SheetSeed2d.dgn ﬂ

e After creating the file, add all desired references. This is typically the Fieldbook, alignment,
corridors, Right of Way basemap, Drainage basemap, and Utility basemap files.
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Select the Attach All Profile Views button from within the profile view window.
This will attach the profile view for any references that have drawn content for

this profile view within that reference file.

Select the Place Named Boundary tool and set the mode to Civil Plan, and the Drawing seed to

either Plan-Pro - PLAN.

Set the scale to the desired value.

Select the Center Line alignment which will be used to
create named boundaries along.

Key in or data point at the station you want the first
named boundary to start at.

Key in or data point at the station you want the last-
named boundary to end at.

Before issuing a final data point to place the plan view
named boundaries make sure to check off create
drawing, as we don’t want to create the drawings
until we set up our profile named boundaries.

Now data point in the view window to accept and
place the plan view named boundaries

Select the Place Named Boundary tool again and this
time set the mode to Civil Profile, and the Drawing
seed to either Plan-Pro - Profile.

Set the scale to the same set when placing the plan
view named boundaries.

Set the Method to From Plan Group and set the plan
group to the group that was just created with the plan
view named boundaries. this is typically the name of
the selected alignment.

| = Level Display - View 4

p—
4 View Display

*'-.'r-"-: ’E‘ ?\’none]' Levels - Iﬁ v

V&) 00000_GPO02.dgn, AttachedLongSection
(8 =2, .\Basemaps\00000_BK0O01.dgn, Profile
@ =8, 00000_BD002.dgn, AttachedLongSection

August, 2022

Open the profile view of the alignment that the plan and profile sheet will be based on. @

4@' Place Mamed Boundary Civil Plan

B =% 7

Drawing Seed:
Detail Scale:
Name:
Description:
Group:

MName:
Description:
I_Etart Location:
ESIDD Location:
Length:

Left Offset:

Right Offset:
Overlap:

Boundary Chords:

Data point inside the view window containing your profile view.

Plan-Pro - PLAN
1:20
Plan 1

(New)
CLP.2

13+53.14
20+47.62
500.001667
-100.000000
100.000000
0.000000

10
:| [Create Drawing|
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The profile named boundaries should now be shown in
the profile view window. These are temporary
graphics.

Before issuing the final data point make sure to check
on the Create Drawing and show dialog checkboxes
since now, we are ready to generate the sheets.

Now data point in the profile view to place the profile
Named boundaries.

Since Create Drawing was check on the software will
not start generating the sheets. Since Show Dialog is
check on a dialog will show up where you can
review/edit settings for the sheet creation.

Below shows the screen shot of the create drawing
dialog. Make sure the Drawing model annotation scales
match the scale you selected when placing the named
boundaries, make sure the sheet model annotation
scale is 1:1 and the sheet model detail scale matches
the scale you selected when placing the named
boundaries. Select OK and the software will generate
the sheets.

August, 2022

Drawing Seed:
Detail Scale:
MName:
Description:
Method:

Plan Group:
Group:

MName:
Description:

Vertical Exaggeration:

Available Profile Height
D Top Clearance:
D Bottom Clearance:

Elevation Datum Spacing:
Station Datum Spacing:
Profile Shifts:

J[%E Place Named Boundary Civil Profile

L
Plan-Pro - PROFILE
1:20

Profile 1

From Plan Group
CLp_2
(New)
CLp2
From Plan Group: CLP_2
4.000000
45,000000
1.000000
1.000000
5.000000
100.000000
Datum Stations
Use Terrains
Use Active Vertical
D Whole Conduits Only
Create Drawing

Show Dialog

a Create Drawing

Detail Scale | 125
[ | AddToSheetindex L
Make Sheet Coincident

E Open Model

Detail Scale :

Mode: | Plan and Profile ¥
Name: | CLP_2 - Plan 3
E_ One Sheet Per
Drawing Seed: Plan-Pro - PLAN b Drawing Seed: Plan-Pro - PROFILE
View Type:  Civil Plan View Type:  Civil Profile
Discipline:  Civil Discipline:  Civil
Purpose: Plan View Purpose:  Elevation View
Drawing Model Drawing Model
Seed Model: | OHDOT_Plan_Pro.dgnlib, Plan-Pro - PLAN Seed Model:
(] ename: | (Active File) | 1 Filename: | (Active File
A 120 - A 20
Annotation Group: |Plan Annotation i Annotation Group: |Profile Grid - 5'Verical Labels
Sheet Model Sheet Model
Seed Model:  OHDOT_Plan_Pro.dgnlib, Plan-Pro - PLAN [¢ Seed Model: | OHDOT_Plan_Pro.dgnl
I: ilename: | (Active File) Filename: | (Active File
Sheets: (New) » Sheets: |(New)
A - A 1
Drawing Boundary: Plan-Pro - PLAN - Drawing Boundary: Plan-Pro - PROFILE

1:20 (By Named Boundary)

OHDOT_Plan_Pro.dgnlib, Plan-Pro - PROFILI

Cancel
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Showing Drainage and Utilities on Cross Sections

This section will explain how drainage and utility features are shown on cross section sheets. Refer to
Chapter 800 of this guide for details on creating cross section sheets.

If you have modeled the drainage and utilities as outlined in this chapter with using the drainage and
utilities tool, then your drainage and utilities should be modeled in 3D. When cross sections are generated,
the graphics that are displayed on the cross sections are a slice of the 3d model. This means that when you
cut cross sections if a drainage or utility feature is in 3d model at the location of the cross section then it
will be displayed on the cross section.

If you want to show drainage nodes on cross sections, then a section cross must be cut at the location of the
node.

Information




Annotating Drainage and Utility Features

Several things have been set up to assist in the process of annotating drainage and utility features.
Annotation of drainage and utility features starts with Text Favorites. Text Favorites are basically
predefined text that contains text fields. These text fields are placeholders for property values. The
properties can come from element properties, model properties, file properties, etc.

An excel file can be found within the OHDOT cadd standards that provides more detail on what text
favorites are available for Drainage and Utilities and example of each one. The screen shot below shows
some of the text favorites.

\..\WorkSpaces\OHDOT\Standards\OHDOT Utilities\Documentation\Drainage and Utilities Text
Favorites.xlsx

**PLEASE NOTE CURRENTLY ANNOTATION FOR DRAINAGE AND UTILITY FEATURES DOES NOT WORK
ACROSS A REFERENCE. WITH ORD 2020 R3. YOU CAN ANNOTATION ACROSS A REFERENCE WHILE YOU
ARE IN THE FILE BUT WILL NEED TO COPY/PASTE THE TEXT FIELDS DOWN TO STATIC TEXT FOR
PRINTING. THIS SHOULD BE FIXED IN AN UPCOMING RELEASE OF ORD. IF USING A VERSION PREVIOUS
TO ORD 2020 R3 THEN ANNOTATION WILL NOT WORK ACROSS A REFERENCE. IF USING ORD 2020 R3
THEN SEE ANNOTATING IN ORD 2020 R3 SECTION FOR WORKFLOW. **
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Text Favorite Name Format Example Requirements
FeatureName Feature Name D-2

Plan DrainagePipe-P Size Type 18" TYPEB Conduit
Profile DrainagePipe-P Length-Size Type @ Slope 100'-12" TYPE B @ -1.98% Conduit
Profile DrainagePipe-X EX. Size Type EX. 12" RCP Conduit

Profile/XS DrainageMode-P

STA XX+XX.XX, Offset
Type, GRATE ELEV XXXX.XX

STA 386+50.00, 12.00"
CB-3, GRATE ELEV 1003.65

Catch Basin &
CivilAccuDraw

Profile/XS DrainageMode-P_Unformatted

STA XXXX.XX, Offset
Type, GRATE ELEV XXXX.XX

STA 38650.00, 12.00'
CB-3, GRATE ELEV 1003.65

Catch Basin &
Storm Feature

STA XX+XX.XX, Offset STA 386+50.00, 12.00" Manhole &
Profile/XS DrainageNode-P-MH Type, RIM ELEV XXXX.XX MH-1, RIM ELEV 1003.65 CivilAccuDraw

STA XXXX.XX, Offset STA 38650.00, 12.00" Manhole &
Profile/XS DrainageMode-P-MH_Unformatted |Type, RIM ELEV XXXO(XX MH-1, RIM ELEV 1003.65 Storm Feature
Profile/XS DrainageMode-P-PipeEnd Size (direction) Elev at end of pipe 18" (N) 1002.13 Conduit
Profile/XS DrainageMode-P-PipeStart Size (direction) Elev at start of pipe  |18" (S) 1003.14 Conduit

Profile/XS DrainageMode-X

STA XX+XX.XX, Offset
EX. Type, GRATE ELEV XXXX.XX

STA 386+50.00, 12'.00
EX. CB, GRATE ELEV 1003.65

Catch Basin &
CivilAccuDraw

Profile/XS DrainageMode-X_Unformatted

STA XXXX.XX, Offset
EX. Type, GRATE ELEV XXXX.XX

STA 38650.00, 12.00"
EX. CB, GRATE ELEV 1003.65

Catch Basin &
Storm Feature

Profile/XS SanNode-X-MH_Unformatted

EX. Type, RIM ELEV XXXX XX

EX. CB, RIM ELEV 1003.65

STA XX+XX.XX, Offset STA 386+50.00, 12.00" Manhole &
Profile/Xs DrainageMode-X-MH EX. Type, RIM ELEV XXXX.XX EX. MH, RIM ELEV 1003.65 CivilAccuDraw

STA XXXX.XX, Offset STA 38650.00, 12.00" Manhole &
Profile/Xs DrainageMode-X-MH_Unformatted |EX. Type, RIM ELEV XXXX.XX EX. CB, RIM ELEV 1003.65 Storm Feature
Profile/XS DrainageMode-X-PipeEnd EX. Size direction Elev at end of pipe |EX. 12" PVC N 1002.13 Conduit
profile/XS DrainageMode-X-PipeStart EX. Size direction Elev at start of pipe |EX. 12" PVC 5 1003.14 Conduit

STA XXXX.XX, Offset STA 38650.00, 12.00" Manhole &
Profile/XS SanNode-P-MH_Unformatted Type, RIM ELEV XXXX.XX MH-1, RIM ELEV 1003.65 Sanitary Feature

STA XXXX.XX, Offset STA 28650.00, 12.00' Manhole &

Sanitary Feature

XS DrainagePipe-P Size Type 12" Type B Conduit

XS DrainagePipe-X EX. Size Type EX, 12" STORM Conduit
Util-Comm-P-SizeType Size Type 6" FIBER OPTIC communication
Util-Comm-P-Type Type FIBER OPTIC communication
Util-Comm-X-SizeType EX. Size Type EX. 6" FIBER OPTIC communication
Util-Comm-X-Type EX. Type EX. FIBER OPTIC communication
Util-Elec-P-SizeType Size Type 6" ELECTRIC Electrical
Util-Elec-P-Type Type ELECTRIC Electrical
Util-Elec-X-SizeType EX. Size Type EX. 6" ELECTRIC Electrical
Util-Elec-X-Type EX. Type EX. ELECTRIC Electrical
Util-Gas-P-SizeType Size Type 6" GAS Gas
Util-Gas-P-Type Type GAS Gas
Util-Gas-X-SizeType EX. Size Type EX. 6" GAS Gas
Util-Gas-X-Type EX. Type EX, GAS Gas
Util-0il-X-SizeType EX. Size Type EX. 6" OIL POL
Util-0il-%-Type EX. Type EX. OIL POL
Util-Water-P-SizeType Size Type 6" WATER Water
Util-Water-P-Type Type WATER Water
Util-Water-X-SizeType EX. Size Type EX. 6" WATER Water
Util-Water-X-Type EX. Type EX. WATER Water

Typically, annotation should be done in the drawing models.
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There are several tools available to assist in placing annotation.

ABC
Az A B p%f ¥ A ABC
4 Ar At A A N
Place Place Place Edit Change Text Civil Element Drawing
Mote Label — Text Text Attributes .~ 7 Labeler Annotation~  Model Annotation ~
Motes (D) Text (F) T Labels (G) ™ Annotations (Z) [F}

Place Label: can place cells or text favorites with or without a leader line.

Element Annotation: if the element has an annotation group defined then element annotation will
annotate the element.

Remove Element Annotation: removes the annotation that’s associated with the element.
Model Annotation: annotates the entire drawing model.

Remove Model Annotation: Removes all annotation from the model that was.

Plan View Drainage Annotation

Call outs

There are many ways to annotate a cell out. One way is to use _Lbl_PIn_FeatureName cell with the
Place Label tool. This cell uses the Plan - Feature Name Text favorite and puts a circle around it.
The Plan - Feature Name text favorite will display the feature name of the specified feature.

When using the place label tool make sure to select the element or the label will not get associated to that
element and won'’t be able to pull properties from the element.

Station/Offset Ref None
. Uity IC 60
JE}} Place Label Settings — X Utility Properties Open Ut
Use Road Cross £ False
F EX Road Cross Slope 3.281
Type: Call - Feature Definition CB-3 Cui

Feature Name __|D-17]

CellName: | bl_PIn_FeatureName ~

Dimension Style: 2 _Lbl_Leader_Line v .. iy

14.000"
Label Rotation:  Honzontal w Station 32+50.00
Stant At = Terminator w Paint 1414435
A 1414435
Horizontal Attachment. = Aulo v v A
|A M Rotation NE2"194

) | — i‘—a

Note: Element annotation has been defined for Proposed Catch Basins, Manholes, an Inlets to place these
call outs.

Plan View Drainage Pipe Annotation

. . . . . A
Pipe Annotation has been defined on all proposed conduits. This means < > “"#€#em can be

used. This will place a flow arrow in the direction of flow for the pipe as well as the size and type.
Note that the type is coming from the Notes drainage property which has been preset on the feature
definition.
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Utilities Drainage

T~ []Add to Selection

<Show All>

~  <General>
548
Label D-12
GIS-Ds <Collection: 0
Hyperlinks <Collection: 0
Node Reversal <Reverse Stal
D-16
D17
Conduif\Storm
~  <Geomelry>
Geometry <Collection: 2
~ Active Topology
Is Active? True
~  Desgn
Design Conduit? True
Design Start Invert? Tue
Design Stop Inven? True

Specify Local Pipe Constraint? False
~ Diversion
I Diversion Link? False
~ Physical
Conduit Type Catalog Cond
Catalog Class Type B - Cone
Size 18in
18in I,\\)

** While annotation should typically be placed within drawing models. There are currently some
bugs in the software, and it is best to place these pipe annotations in the Drainage Basemap file. **

Profile View Drainage Annotation

When profile sheets are generated, features that have annotation groups defined will automatically
get annotated. Both node and pipe annotations for profile view have annotation groups defined so these
elements should auto annotate. Note that more work needs to be done to the node annotation.

Node Annotation

As mentioned above node annotation should be auto annotated during sheet
creation. The Model annotation and Element annotation tools could be used
as well. But the annotation is missing the information about the connecting
pipes. Currently this cannot be auto annotated. Follow the below steps to add
in the annotation for each pipe that connects to the node.

e Double click on text element or use edit text tool to open the text editor
for the node annotation.

e Within the text editor insert a text favorite for the connected pipe. There
are two text favorites to choose from for proposed nodes

&2 Profile/XS DrainageMNode-P-PipeEnd

&2 Profile/XS DrainageMNode-P-PipeStart
The Profile/XS DrainageNode-P-PipeEnd will pull the end of the pipe invert elevation while the
Profile /XS DraiangeNode-P-PipeStart pulls the start of the pipe invert elevation.

NOTE: the pipe start/end locations represent the order/direction the pipe was drawn in not
necessarily the direction of flow. Care must be taken to select the correct text favorite.
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W Label - LeftCenter - Ay O ? ftv) | Arial
B oo o ol b v o] s u w0} 1 o
STA Q0% so-ooa 14-_00' le/XS DrainageNode-P 5
cB'SJ GRATE ELEV 97856 lefXS DrainageNode-P_Unformatt
le/X5 DrainageNode-P-MH
le/X5 DrainageMNode-P-MH_Unfor

L SR R

e After selecting the text favorite, it will be inserted into the text editor dialog. But the fields
within the text favorite still need to be assigned to an element to know the property values
to display. To do this you simply right click on the field and select reassign then select the
element to assign the field to. Repeat this for all the fields.

S TA 30,'.50.00 14-ml Make Enter Data Fiel
CB=3, GRATE ELEV 978:56 Bladic —p

D) 1002.13 Reassign Field
-k‘ ( ) Save Text FavonF .E

STA 30+50.00, 14.00° Make Enter Data Fiel
CB*3, GRATE ELEV 978156 _Edit Field

18" (D Reassign Field
( ) “k‘ Save Text Favoriiy

e The (D) standards for direction and must be manually typed in. This is the direction the
pipe is going away from the node.
STA 30+50.00, 14.00°

GB=3, GRATE ELEV 978156
181 (W) 974156

e Repeat the above two steps for any additional pipes connected to that node making sure to
select the appropriate text favorite for each pipe.

This process is the same for existing drainage nodes with the exception that the Profile/XS
DrainageNode-X-PipeEnd and Profile/XS DrainageNode-X-PipeStart should be used instead.

Additional Info
The auto annotation of nodes is using the Profile/XS DrainageNode-P or Profile /XS

DrainageNode-P-MH text favorites (Profile/XS DrainageNode-X, and Profile/XS
DraiangeNode-X-MH text favorites for existing). You could use the Place Label tool with
these text favorites to achieve the same annotation.
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The structure type field in the annotation is coming from the Notes drainage property as imaged below.
ﬂ < — | Utiliies Drainage

[ JAddto Selection

<Show All>

~ <General>

E47
D-17

CE-3]
<Collectior
<Collectior
Node\Ston

) - <Geometry>

STATION AND OFFSET ANNOTATION
The Station and offset values are coming from a point constraint property that
has been applied to the node. These point constraint properties are only added if
L;mﬁ]m the node was placed using civil AccuDraw station-offset ordinate or the Place
Nodes tool. If the node was not placed using one of the above two mentioned
methods, then the annotation will not have a station or offset property to get the value from and will be
blank. If this is the case, you can either use civil AccuDraw station-offset ordinate while moving the node
(to the same spot) to apply the needed point constraints or below lists an alternative workaround to
annotating station and offset.

Point Constraints

e Inthe Drainage basemap select all the drainage nodes and open the Properties dialog.

utility ~ ® Inthe properties dialog select the three horizontal dots in the
Vertical Offset 0042 Station/Offset Reference property.
Cinund Elenbe i e Now select the desired alignment to use that the station/offset reference.
rvert Elevation *Vanes"
- Slope of Surf “Varies® Stabion/Offset Reference  CLP_1

Elevation Reference “*Varies**

ok rtb e Now go back to the Profile Drawing model.
— S5

e Additional text favorites have been set up to use the Station/Offset Reference properties
instead of the point constraint properties, but there are limitations to the formatting of
these text favorites. The text favorites available are Profile/XS DrainageNode-
P_Unformatted, Profile/XS DrainageNode-P-MH_Unformatted, and Profile /XS SanNode-P-
MH_Unformatted (Profile/XS DrainageNode-X_Unformatted, Profile /XS DrainageNode-X-
MH_Unformatted, Profile/XS SanNode-X-MH_Unformatted text favorites for existing).

e Use the Place label tool and select the Profile/XS DrainageNode-P_Unformatted text favorite
for inlet nodes, Profile /XS DrainageNode-P-MH_Unformatted text favorite for storm

manholes, or Profile/XS SanNode-P-MH_Unformatted text favorite for sanitary manholes.

e After placing the label, you will notice that the station value is not formatted correctly, this
is a current limitation of the software that will eventually get fixed.
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o Edit the text element and type over the station text field to format it as desired. Note that
this will make the station value static and if the node is moved the value will not
dynamically update.

I
e Follow the Node Annotation section for the steps on annotation the connecting pipes.

Pipe Annotation
As mentioned above pipe annotation should be auto annotated when profile sheets are generated.
s S— Model Annotation and Element Annotation tools could be used as well.
This auto-annotation is using the Profile DrainagePipe-P text favorite
1.92: (Profile DraingePipe-X text favorite for existing). You could use the Place
Label tool to achieve the same annotation.

The Length value in this text field is the center of node to center of node length. The slope value is also
based off the center of node to center of node length. Just as in the plan view annotation the Type is coming
from Notes Drainage Property.

Cross Section View Drainage Annotation
Cross section drainage annotation is very similar to Profile drainage annotation except that element
annotation tool will not work for cross sections and currently nothing is auto annotated.

Cross section annotation should be done in the drawing models that are created from named
boundaries.

Node Annotation

Unlike Profiles, drainage networks are not projected to the nearest cross section. If you want to
show a drainage node on a cross-section, then a cross section must be cut at that location. The same text
favorites that are used to annotate nodes in a profile view are used to annotate nodes in a cross-section
view. Please follow the Profile View Drainage Annotation - Node Annotation Section for the workflow.

When annotating connecting pipes (as outlined in the Profile View Drainage Annotation - Node
Annotation Section) there is a good chance that the connecting pipe will not be visible on the cross section
making it hard to pull annotation values for that pipe. Follow the steps below to temporary display the
connecting pipes to set up the connecting pipe annotation.

e Select the 3d named boundary from the 3D model for the cross section containing the
drainage node that has connecting pipes that are not visible and change the Forward or
Back Depth properties. This will widen the cross-section slice to show a thicker section of
the 3D. the Forward depth will widen the named boundary in the up-station direction. The
value needs to be great enough to get the named boundary to cut where the pipe is.

Information



Clip Properties

0.000'
Crop Forward True
Back Depth 0.000"
Crop Back True
Flip Direction False

After the value is updated notice how the connecting pipe shows up in the cross-section

view. Now the connection pipe annotation can be added to the node. (Follow the steps
outlined in the Profile View Drainage Annotation - Node Annotation Section).

Clip Properties

=TI 2 0001
Crop Forward True
Back Depth 0.000°
Mo Rack Trua

i

e Change the Forward/Back depth back to zero. And repeat of the other side if needed.

Pipe Annotation

Pipes will only be shown in the cross section if that pipe is crossing the Cross section named
boundary.

The following steps outline how to annotate these pipes. JE Place Labe

Settings — >
S B e
e Select the Place Label Tool. Select type then set as Text 7
Favorite and use the XS DrainagePipe-X for existing Type: | Te Favorie v
: : . . Favorite Name:  §2 XS DrainagePipe-X

pipes and XS DrainagePipe-P for proposed pipes. P! 1 P e

Label Rotation: | Horizontal v

Start At: | Terminator v

Horizontal Attachment: | Auto v

AlTre
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e Select the pipe and place the annotation

12" STORM

Just as in the plan view and profile view annotation the Type is coming from Notes Drainage Property.

Profile View Utility Annotation

While there are several text favorites set up for utility annotation, these will not work if the
workflow outlined in the Setting up Utilities to show on Plan and Profile Sheets - Projecting Profiles section.
This is because that workflow is just creating profiles using regular linear feature definitions and NOT an
actual conduit feature definition, meaning that none of the utility properties exist on those elements. This
workflow is used because currently projecting the actual utility shows two lines (the top and bottom of the
conduit). Typically, we only show one line for these utilities as the diameter is small and two lines adds a
lot of unneeded clutter. If you would like to use text favorites to annotate utilities, then follow the

alternative workflow for projecting utilities section.

e [f the Setting up Utilities to show on Plan and Profile Sheets - Projecting Profiles section was used to show
utility profiles on centerline profile, then annotation will be manual using the Place Note tool.

By hovering over the element, you can see what feature/level it is on to know what utility it is

Profile: X_TelecomFOLine]
Type: Projected Profile | Line String
Level: UT_X_Telecom_FO

Information



Then use the place note tool to place the annotation as shown in the screen shot below.

Place
Text

A®

Dimension Style: I""l_Lt:tI_Ltaacher_Lirkv v j;

Text Rotation: | Horizontal *

¢ Slanted-Normal LS=0.50  ~| ..,  _ f:’ p——— -

- }Z — ] Start At | Terminator r
1%

EX. TELECOM/FO Horizontal Attachment | Auto X

A E e

o [f the Alternative workflow for projecting utilities section was used to show utility profiles on centerline
profile, then annotation can be dynamically pulled from the utility properties using text favorites with the
Place Label Tool. (Remember if you're missing the projected utility runs to use the Attach all profile
views button).

Remember before annotating Drainage & Utility features that the Drainage & Utility Project needs
to be created in this project so that the drainage & Utility properties can be accessed. This is done easily by
simply opening the Utility properties of any of the Drainage and Utility elements that are referenced into
the file.

Create Drainage and Utilities project

Do you want to access the Drainage and Utilities data from the
reference file? Clicking No will load the graphics from the reference file,
but not the Drainage and Utilities data.

e

Now simply use Place Label tool. Note the different text favorites available for utilities.
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Text favorites are specific to the utility type. For each type there is a text favorite for annotating just
the utility type and another for the utility size and type.

BEX
e |

Type:  Text Favorite o
Favorite Name: &2 Util-Comm-X-Type *
Dimension Style: L _Lbl_Leader_Line_With_1 ... 2y
Label Rotation: | Horizontal
Start At | Terminator

Horizontal Attachment: = Auto

- AlFe
EX Téuscom:o

The Utility text favorites are pulling the Network Type (User Defined) property. This has been
predefined on the utility feature definitions with appropriate values.

~  Utility Data
In Semnvice
I User Defined
MNetwork Type (User Defined) TELECOM
Segmentad Cable
Cable

Currently this method does show a line for the top and bottom of the utility. You could also follow

this workflow Setting up Utilities to show on Plan and Profile Sheets - Projecting Profiles to show utility as
one line in addition to this workflow, Alternative workflow for projecting utilities to use with the text
favorites and turn off levels from the utility run projections.

Cross Section View Utility Annotation
Cross section utility annotation is very similar to Profile Utility annotation.

Cross section annotation should be done in the drawing models that are created from named
boundaries.

Use The Place Label Tool with the Utility text favorites to annotate Utilities in cross section
drawing models.
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4%? Place Label Settings —

(=
Type aFavoribs e
Favorite Name:  §2x Util-Comm-X-Type =
Dimension Style: Gy _Lbl_Leader_Line_With_T... Jy
Label Rotation: = Horizontal
Start At | Terminator

Horizontal Attschment | Auto

See the Profile View Utility Annotation Section for more details in the Utility Text Favorites.

Annotation in ORD 2020 R3

With ORD 2020 R3 it is possible to annotate drainage and utility features across a reference. There are still
some bugs that will be fixed in a future release of ORD. For now, to annotate Drainage & Utility features
across a reference you first open the utility properties of any referenced in node/conduit. You will be
prompted with the below dialog. Select yes and it will then expose the Drainage & Utility properties from
the reference, which can then be used within text favorites.

Create Drainage and Utilities project

Do you want to access the Drainage and Utilities data from the
reference file? Clicking No will load the graphics from the reference file,
but not the Drainage and Utilities data.

o5

Utility Properties

e [

There are two major bugs when annotates Drainage and Utility features across a reference in ORD 2020
R3.

1. Auto-Annotation (element/model annotation) does not associate fields in text favorites to the
actual element. (It does not work).
To fix this, every field within the text favorite needs to be re-assigned to the element.

2. Annotation values do not hold after you close and reopen the file.

The workaround for this is to change the fields to static text. This will make it so the values
WILL NOT update if the Drainage & Utility network changes.
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After you close and reopen the file, you will notice that the Drainage & Utility annotation are
blank.

To fix this you must again open the Utility properties.

Progress...

’ Opening file

Now the text field should refresh, and the annotation will have the correct values.

When printing sheets to PDF this does have the possibility to print to PDF without the
values. To alleviate this possibility, you can copy and paste the text fields down to static text.
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Q Ohio Department of Transportation

Office of CADD and Mapping Services SIETEE, 21723

OpenRoads Software Version

This document was prepared using the following software version:
OpenRoads Designer CONNECT Edition — 2020 Release 3 Update 9 - Version 10.09.00.91
This document was updated using the following software version:

OpenRoads Designer CONNECT Edition - 2021 Release 2 Update 10 - Version 10.10.21.04

Contacts

For any questions, suggestions, or problems with this document please contact the ODOT Office of CADD
and Mapping Services by use of the following form on the ODOT website:

https://odot.formstack.com/forms/cadd servicerequest
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