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1 Introduction

1.1 Course Prerequisites

This training course is intended for ODOT personnel directly involved in the production of roadway
construction plans. The course serves as an overview of the OpenRoads tools for Corridor Modeling
available in GEOPAK/PowerGEOPAK V8i (SELECTseries 4) tools and should not be considered a
comprehensive reference guide. For additional information regarding specific software functions not
covered in this manual, please refer to Bentley’s online help information.

It is required that students meet the following prerequisites:

Familiarity with ODOT'’s design policies, procedures, and CADD Standards
Plan preparation experience

A working knowledge of Windows 7

A working knowledge of MicroStation V8i

A working knowledge of GEOPAK Road

% 06 6 0o o6

This course builds upon the concepts and processes detailed in the following ODOT training guides:

© GEOPAK V8i SELECTseries 1, Road 1
© GEOPAK V8i SELECTseries 1, Road 2
© Project Management with the ODOTcadd Standards

It is assumed that class participants have completed these courses.

1.2 Course Outline
The following topics are covered in the class:

Civil AccuDraw
Horizontal Geometry
Vertical Geometry
Plan Graphics

Cross Section Sheets
Cross Section Annotation
Component Quantities

© ODOT Project Configuration Standards © Templates

© ODOT CADD Standards for Survey and Design  © Corridor Modeling
©  Using OpenRoads Survey Data © Superelevation

©  Annotation Scale © 3D Geometry

© Working with 3D MicroStation Files © Intersection Design
© Geographic Coordinate Systems © Civil Cells

e e

e e

e e

e
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1.3 Course Schedule

Start Time: 8:30 AM
End Time: 3:00 PM

Breaks: 15 Minutes per half day

F& Lunch: 30 Minutes
NS/
- Web Browsing: Please limit web browsing to break times and lunch.
:\ Cell Phones: Please set cell phones to vibrate and take calls only at break times and lunch
unless absolutely necessary. Please refrain from texting during the class

Email: Please limit email usage to break times and lunch.

1.4 CPD Credit

Participants in the class are eligible for CPD credit*. A certificate for CPD credit is available upon request
from the instructor at the completion of this course.

*Please note that final determination on what qualifies for CPD credit ultimately lies between the license holder and the State
Board for Professional Engineers and Surveyors.

1.5 ODOT CADD Standards and Support

ODOT CADD Standards for MicroStation, GEOPAK, and OpenRoads are maintained and distributed by
the ODOT Office of CADD and Mapping Services.

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Pages/default.aspx

The ODOT CADD Engineering Standards Manual is available in Adobe Acrobat PDF format on the ODOT
Website:

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Standards/Pages/Manuals.aspx

ODOT’s Design Resource Reference Center is a centralized online reference center to help locate online
or printed material. Additionally, several mailing lists are available to keep you informed about updates
to ODOT standards. Visit the Design Resource Reference Center at the following URL:

http://www.dot.state.oh.us/drrc/Pages/default.aspx

Support for Bentley Software is the responsibility of the Office of CADD and Mapping Services. Support
guestions can be sent to the CADD Support staff using the following form:

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Support/Pages/ServiceRequest.aspx



http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Standards/Pages/Manuals.aspx
http://www.dot.state.oh.us/drrc/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Support/Pages/ServiceRequest.aspx
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1.6 ODOTcadd Standards
The ODOTcadd Standards for MicroStation V8i (SELECTseries 3) and GEOPAK V8i (SELECTseries 4) are

located in the following folder:
1:\ODOTcadd\Standards
For users external to ODOT, these CADD Standards can be downloaded from the ODOT website:

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD Services/Standards/Pages/Files.aspx

The standards are maintained and distributed by the CADD Services group within the Office of CADD and
Mapping services. Requests for enhancements and questions about these standards should be directed
to the CADD Services group using the following form:

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD Services/Support/Pages/ServiceRequest.aspx

The ODOT CADD Standards for MicroStation V8i (SELECTseries 3) and GEOPAK V8i (SELECTseries 4) are
not intended to be used with older versions of MicroStation and GEOPAK software.

1.7 Companion Training Guides

This training guide is specific to the GEOPAK and OpenRoads tools used for Corridor Modeling. Topics
related to project configuration and plan production using the legacy GEOPAK Road commands are not
covered in this training guide. ODOT provides two other training guides, listed below, that are
complimentary to this training guide.

It is assumed that the student is familiar with the content each of these training guides.

Project Management with the ODOTcadd Standards

ODQOT provides a separate training guide for the ODOTcadd Standards that covers several project
management tasks, including the following topics:

Standard Directory Structure

Standard Design File Names

New Project Creation

File Creation

Design Files, Models, and Annotation Scale
Sheet Cells and Tags

Sheet Management and Cross References
PDF Printing

0000606000

Many of these topics are relevant to this course, however we will not cover these topics in this training

guide. See the Project Management with the ODOTcadd Standards training guide, located in the

ODOTcadd folder, for more information on these topics:
1:\ODOTcadd\Stadards\ODOT\Traning\Guides\ODOT_ODOTcaddTrainingGuide.pdf
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ODOT GEOPAK Road 1 and Road 2 Training Guides

The OpenRoads tools included with GEOPAK v8i (SELECTseries) 4 are primarily aimed at creating a 3D
model of the project. Plan production tasks are still accomplished using the legacy GEOPAK Road tools.
The ODOT GEOPAK Road 1 and Road 2 training guides are still relevant for plan production processes.

Any references to a project folder structure and file names detailed in the Road 1 and Road 2 training
guides are superseded by the ODOTcadd Standards as detailed in the CADD Engineering Standards for
ODOTcadd manual and the Project Management with the ODOTcadd Standards training guide.

ODOT’s GEOAPK Road 1 and Road 2 training guides can be found in the following location:

1:\ODOTcadd\Stadards\ODOT\Traning\Guides\ODOT_GEOPAK_V8i_Road1.pdf
1:\ODOTcadd\Stadards\ODOT\Traning\Guides\ODOT_GEOPAK_V8i_Road2.pdf

1.8 Bentley Online Training Resources
The ODOTcadd configuration contains links to Bentley Online training resources.

In the MicroStation Project Explorer dialog, select the Links group. From the drop-down list, choose
Bentley Online.

Project Explorer - 0¥
Links -~

(] |

& Bentley Online -

= LEARNing OpenFRoads

----- & | Getting Started

----- & | Fundamentals

----- 2 | Intermediate and Advanced

= 1 OpenRoads Support

----- & | MicroStation Config Varables

----- 5
----- & | Road and Site Design Forum k-
= Product Add-ins

----- & | Bentley Descartes

----- 2 | Bentley Map

----- 2 | Subsurface Uliity Engineering (SUE)

Of particular note is the OpenRoads Video Clips. Tech Notes & FAQs link. Be sure to take a look at the
information available at this link by double-clicking the item in the Project Explorer dialog.

Chapter 1 - Introduction
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2 OpenRoads Overview

2.1 What is OpenRoads?

You may have heard of Bentley’s “OpenRoads” technology and the SELECTSeries 4 release of
MicroStation and Bentley Civil products. But exactly what is OpenRoads?

OpenRoads is not a software product that can be purchased and installed separately. OpenRoads is a
technology that is included with the installation of Bentley’s InRoads, GEOPAK, and MXROAD software.

OpenRoads is described as follows on the Bentley Website:

“OpenRoads technology represents the continued evolution of merging functionality for
Bentley’s road design, drainage analysis and design, data input and reduction, and bridge
modeling products. This shared technology is embedded in InRoads, GEOPAK, MXROAD, and
PowerCivil. It expands these products to include information-rich 3D modeling integrated with
CAD, mapping, GIS, and business tools like PDFs, i-models, and hypermodels.”

“OpenRoads technology provides the common workflow, data structure, and modeling tools that
civil engineering organizations need to meet today’s information modeling and accelerated
project delivery requirements.”

But what does this mean for ODOT’s GEOPAK Road and GEOPAK Survey users? It means that a new
generation of Bentley Civil tolls is upon us that will eventually supersede Bentley’s current civil products
InRoads, GEOPAK and MXROAD.

2.2 How does OpenRoads differ from GEOPAK Road/Survey?

There are several key differences between the OpenRoads technology and GEOPAK Road/Survey. Some
of the major differences are summarized below.

© Unlike GEOPAK, all OpenRoads data is stored directly in MicroStation

o The GPK file is no longer necessary to store survey points, survey chains, or geometric
alignments and profiles; however, a GPK file is still necessary for some plan production
processes.

o All ground survey data processed using OpenRoads Technology is stored in a 3D
MicroStation design file.

o GEOPAK TIN models are no longer used. Terrain models are stored directly in
MicroStation in the same design file as the survey information.

© 3D MicroStation Design Models are used for OpenRoads survey processing
o The design files you receive from ODOT'’s Surveyors will be 3D files.
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© All graphics generated using OpenRoads technology tools use MicroStation’s Annotation Scale
functionality
o Note: With the current implementation of the software, some of the graphics will still be
annotated using the GEOPAK Design and Computation Manager. As with previous
releases of GEOPAK, these graphics do not honor the Annotation Scale setting.

© The ODOT implementation of OpenRoads uses a hew MicroStation User Configuration file
(ODOTcadd) and project specific Project Configuration Files (PCF).
o Users must use the MicroStation Manager dialog to open design files in order to select
the correct UCF and PCF files before opening the design file.
o Itis nolonger acceptable to open MicroStation files by double-clicking on the file name
in Windows Explorer.

© Al ODOT projects will use the ODOT standard directory structure and file naming convention.
See the ODOT CADD Engineering Standards Manual (ODOTcadd) for details.

© Default project settings for OpenRoads are stored in DGN Libraries that are included in the
ODOT workspace configuration.

© Geographic Coordinate Systems (GCS) will be used to establish the coordinate system for the
project data. This allows easy translation between grid and ground coordinates and other Geo-
referenced systems such as Google Earth, Bing Maps, Aerial Mapping, and GIS systems.

© The user interface has changed. OpenRoads tools are built into the MicroStation Task
Navigation menu and the Tools pull-down menu. OpenRoads tools are not accessed through the
Applications > GEOPAK pull-down menu

© Feature definitions are defined in MicroStation DGN Libraries. The GEOPAK D&C Manager
database (.ddb) is no longer used for most OpenRoads functions; however it is still used for

stationing alignments.

© OpenRoads tools fully support MicroStation’s Undo functionality.
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2.3 3D Modeling vs Plan Production

The OpenRoads technology is designed specifically to help users produce a 3D model of the proposed
design. To date, the available OpenRoads technology tools have been developed primarily for this
purpose. Plan production tools, such as labeling, plan and profile sheet clipping, etc... are not currently
supported using OpenRoads specific tools. For most plan production functions, the legacy GEOPAK tools
are still used. This guide will focus specifically on the use of the OpenRoads technology to generate a 3D
model. The legacy plan production tools are not covered by this manual. See the ODOT GEOPAK Road 1
and ODOT GEOPAK Road 2 training guides for information on the legacy GEOPAK software functions.

Many design functions can be completed with ether the legacy GEOPAK tools, or the OpenRoads
Technology tools. Import and export functions within the OpenRoads toolset allow users to move
to/from the use of the OpenRoads Technology and the legacy GEOPAK tools. The table below
summarizes a few of the major work processes and the relationship between the legacy GEOPAK tools
and the Open Roads technology.

Survey Mapping
and Terrain

GEOPAK

OpenRoads

Survey mapping from GEOPAK Survey can be used with OpenRoads. The TIN file from GEOPAK Survey
must be imported to an OpenRoads Terrain Model.

Survey mapping generated using the OpenRoads Technology can be used by the legacy GEOPAK Tools,
however the OpenRoads Terrain Model must be exported as a GEOPAK TIN. OpenRoads Survey points
and linear features are contained in the DGN file and are not stored in a GEOPAK GPK file; however,
survey points and linear features can be selectively exported to a GPK file as needed.

Horizontal and

Vertical Geometry

GEOPAK

OpenRoads

OpenRoads alignments are stored in a DGN file. The geometric data can be exported to a GEOPAK GPK
file as necessary.

GEOPAK Alignments and profiles stored in the GPK file can be imported as OpenRoads geometry.

Many legacy coordinate geometry functions are not supported directly by OpenRoads tools. OpenRoads
geometry is typically exported to the GPK file as a part of the workflow process.
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Plan and Profile
Labeling

GEOPAK

All plan view labeling is done using the legacy GEOPAK tools, including centerline stationing. The
Stationing can be automated, however it is still a function of the GEOPAK Design and Computation
Manager.

Plan and Profile
Sheets

GEOPAK

OpenRoads vertical geometry is stored with the horizontal alignment in the DGN file, but the vertical
geometry is not drawn in the design file in the traditional manner. For plan and profile sheet generation,
both the horizontal and vertical geometry must be exported to a GPK file and plotted using the GEOPAK
Design and Computation Manager.

Superelevation

GEOPAK

OpenRoads

Superelevation definitions for OpenRoads are computed using the legacy GEOPAK SEP file and are
stored in the DGN file using control lines for each lane of pavement. A GEOPAK Shape Input File can be
read into OpenRoads; however, OpenRoads superelevation definitions cannot be exported for use with
the legacy GEOPAK tools.

Cross Sections

GEOPAK

OpenRoads

OpenRoads cross sections are a byproduct of the 3D model. All OpenRoads commands are utilized with
the intent to generate the 3D model. Cross sections generated by OpenRoads can be placed with a
GEOPAK Control Cell for use with legacy GEOPAK Cross Section functions.

Cross section sheets can be generated using OpenRoads tools, or the legacy GEOPAK cross section sheet
tool. For ODOT purposes, the legacy tools provide better options.




@ GEOPAK OpenRoads Technology for Civil Design March 30, 2017

2.4 OpenRoads Online Help

To access the OpenRoads help information, select Civil Tools > OpenRoads Help > OpenRoads Help
from the MicroStation Tasks menu as shown below.

Tasks hd ]

[ civil Tools I The Civil Tools V8i SELECTseries 4 dialog shown below is

Mzbé{gbé »ﬁ»ﬁl‘}g—»gﬂbg EJ*’OP opened.

xha

o
Dfsy 9%,

= Analysis & Reporting

i General Geometry

£ Horizontal Geometry
B Wertical Geometry
P Terrain Model

fﬂ Corridor Modeling

48 Model Interoperability
e civil cells

2 30 Geometry

,.lﬁ Survey

» E(lc|ici[c||c||c||c|le||¢||¢

ﬂ OpenRoads Help

<

p
& Civil Tools V8i SELECTseries 4 = | E] ||

= S a o

Hide Home  Prnt  Options

Contents Igdexl §earch| Favorites

.3 Berttley Civil Powered by OpenRoads Ted
@ Temain Model

Z|Bentley

@ Civil Geometry o

%?:lipim Bentley Civil Powered by OpenRoads Technology

@ Comidar Modeling Help last updated: December 15, 2014

@ Mode! Interoperability

@ Civil Cells OpenRoads is the common technology for Bentley Systems civil products that has been
Q Civil Analysis and Reporting developed in partnership with our users who are the world's leaders in transportation
@ Civil Acculraw design, build, operate, maintain, and rehabilitation projects.

OpenRoads combines data acquisition/survey, geometry corridor, terrain modeling,
dynamic sections, and much more to create an immersive interaction of features within
a common footprint. OpenRoads technology provides a shared workspace among our
civil engineering design products GEOPAK, InRoads, MXROAD, and Power Civil for

‘ i ) o "Country".
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2.5 The ODOT Workspace

A Workspace is a custom MicroStation environment or configuration. By selecting a workspace, you are
customizing MicroStation and the Civil products 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.

ODOQT’s Standard configuration provides two workspaces for MicroStation and GEOPAK projects. These
workspaces are selected by choosing the appropriate item from the Windows Start Menu as shown
below.

The workspaces are configured to access
MicroStation/PowerGEOPAK with either the legacy V8istd

. Google Earth Pro
J Humminghbird BI

' ﬂ:::::a”“ CADD Standards or the new ODOTcadd Standards.
. Microsoft Office 2013
: Miicrosoft Office Tools Care must be taken to select the appropriate item for the

J Microsoft Silverlight

) Microsoft System Center 2012 R2 project that you intend to open to ensure that the correct

CADD standards are accessed.

, ODOTcadd
~ 0DOTcadd Bentley Navigat . .
o ODOT e Mo ttation s, When the ODOTcadd PowerGEOPAK SS4 item is selected, the
B ODOTcadd PowerGEOPAK 5S4 | MicroStation File Open dialog shown below is opened.

m ODOTvBistd MicroStation 553

'1 ODOTwvBistd PowerGEOPAK S54

m

. Documentation

. Support
, Training
, Utilities -
fa ™
ﬁ File Open - C:\ProgramData\Bentley\MicroStation V8i (SELECTseries}\WnrkSpace\Standards\dgn\‘ ﬂ
Look in: ) dan - @ T B E TJ E
D= MName : Date modified Type
"“3‘ Ne items match your search.
Recent Places
Desktop
=
Libraries
[
LY
Computer
o 4 | i b
@ |
File name: [Test.dan] - Open User: |ODOTcadd -
Metwaork
Flesoftype:  [CAD Fies ("dan"dwa:"4d) «] [ Cancel | Project:
[ Open as read-anly Cptions Interface:
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User Configuration
The User option is used to select the MicroStation user configuration file (.ucf). When MicroStation is
opened the User option will default to ODOTcadd as shown above.

Project Configuration

With MicroStation and PowerGEOPAK V8i (SELECTseries 4), ODOT will transition to using a MicroStation
project configuration (.pcf) file for each project that has been assigned a PID number. The PCF file is
used to define project specific MicroStation variables. The Project menu will contain a list of the
available projects. When a project is selected from the list, the File Open dialog will default to the root
folder that has been defined for the project.

Important!

Many users are in the habit of opening MicroStation files by double-clicking the file name in Windows
Explorer. When a MicroStation file is opened in this fashion, the User and Project configuration files that
were active the last time MicroStation was opened will be used. In order to ensure that the correct
configuration files are selected for OpenRoads projects, users should get in the habit of opening
MicroStation from the program shortcut in order to select the appropriate User and Project
configuration files before prior to opening MicroStation design files.

Chapter 2 — OpenRoads Overview Page 11
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Exercise 1 - Training File Installation
The training files for this class can be installed from the ODOT CADD Standards folder by use of a custom

application.

v" From the Windows Start Menu, select All Programs > ODOTcadd > Utilities >
ODOTcadd_ConfigureTraining to install the training files.

You can also

run the program from the following location:

1:\0DOTcadd\Standards\ODOT\Training\ODOTcadd_ConfigureTraining.exe

The application will prompt you to close MicroStation if it is running. Select OK to proceed.

ODOTcadd_ConfigureTraining ﬁ

Running the application will close MicroStation, Select OK to continue

OK Cancel

|

The program must access the ODOTcadd Standards in order to install the training files. The
program will search for the ODOTcadd folder in the following location:

1:\ODOTcadd

V' If the program cannot find the ODOTcadd folder in the location specified above, the Browse for
Folder dialog is opened and you must choose the ODOTcadd folder.

After the ODOTcadd folder has been successfully identified, the dialog shown below is opened.

-

'@ ODOTeadd - Configure Training = | B |t

Help

-

0ODOTeadd Location:
Training Class:

Installation Folder:

NODOTeadd™

(]

CpenRoads Design

7

CMODOT_Training

Install Training Files

v' Choose the OpenRoads Design option.

v Specify the Installation Folder for the training data installation. Use the default location for the
training file installation.

Page 12
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If you elect to change the installation folder, the selected folder will automatically be appended
with the “\ODOT _Training” folder name. For example, selecting the path W:\myFiles will result
in an installation folder of W:\myFiles\ODOT _Training.

v Select the Install Training Files button to begin the installation process.

If a previous installation of the training files exists on the computer, you will be prompted to
remove the old files.

In addition to copying the necessary training files for the selected class from the CADD Standards to the
selected folder, the program will create a shortcut that must be used to launch MicroStation with the
proper workspace configuration for the training material.

If the training files are installed to the default location, C:\ODOT _Training, the shortcut shown below is
located in the following folder: C:\ODOT _Training\OpenRoadsDesign

P .

o (s e
@I\lel J <« OSDisk (C:) » ODOT_Training » OpenRoadsDesign » v | 4¢| Search OpenRoadsDesign ol
Organize « Include in library « Share with + Burn MNew folder = o« [ .;E.
4 || ODOT Training - Name : Title
. CADDStdsTraining .
- . ProjectData
4 | OpenRoadsDesign )
- . ProjectPCF
. ProjectData
) | temp
. ProjectPCF [
E . workspace
. temp 5 = E
| 1% 0DOT OpenRoads Civil Design PowerGEOPAK 554 |
. workspace
. OpenRoadsSurvey Ik‘
| oracle
| pdf9as -
Perfl nas ]| i b
5 items
[

Important!
This shortcut should be used for training only. When working on ODOT projects, be sure to open
MicroStation from the Windows Start Menu to access the normal ODOT working environment.
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Double-click the training shortcut to launch MicroStation for the training environment. The File Open
dialog is opened as shown below.

i ™
h File Open - C:\ProgramData\Bentley\PowerGEOPAK V8i (SELECTseries 4)\WorkSpace\Sta ndards\dgnl ﬂ
Look in: | dgn - (3 ? o [ Tj g
i Name = Title Ce
he Mo iterns match your search.
Recent Places

Desktop
=l
Libraries
"
LY
Computer
y, 4| 1 3
[TV | .
File: name: 12345 KMDD1.dg hd Open User: [ODOTcadd v]
Metwork
Files of type: [CﬁD Files (*dgn;*.dwg;" ) v] [ Caricel ] Project: [No Project v]
[] Open as read-orly Options Interface: [defauh v]

User Configuration
The User option is used to select the MicroStation user configuration file (.ucf). When MicroStation is
opened using the training shortcut, the User option will default to ODOTcadd as shown above.

Project Configuration
The training data for this class uses MicroStation project configuration files (.pcf) to open the dataset for
various exercises. These PCF files are located in the following folder for the training class:
C:\0ODOT _Training\OpenRoadsDesign\ProjectPCF
The PCF files define project specific MicroStation configuration variables. The dataset for the training

has several PCF files that are selected from the File Open dialog before accessing the project data, as
shown on the following page.
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Name Date modified Type

Mo items match your search.

(LI}

File name: 12345_BEDO1 dgn
Files of type: [CﬁD Files (*.dgn;”.dwg;” dd)

[C10pen as read-only Options © 12345_CIVIL_CELLS

12345_CORRIDOR_MODEL
12345 CROSS_SECTIONS
12345 HORIZ GEOMETRY,
12345_INTERSECTION ..‘
12345_SUPERELEVATION
12345_VERT_GEOMETRY
New...

When a Project is selected from the list, the File Open dialog will automatically change to the parent
folder for the selected project.

Take the following steps to open the dataset for our sample project:

v Select the Project configuration file 12345-HORIZ_GEOMETRY as shown above. The File Open
dialog will automatically change to the Design folder for the project.

v Open the following design file:
\Survey\Basemaps\12345_BE001.dgn

When a file is opened, the interface should appear similar to the example shown on the following page.
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The Task Navigation, Project Explorer, and Element Information dialogs are docked and “unpinned” at
the left of the screen. Floating the cursor over each of these tabs will expand the dialogs for use. The

dialogs can be “pinned” in place using the push-pin icon at the upper right corner of each dialog. In the
example below, the Task Navigation menu is pinned in place.
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2.6 Task Navigation

By default, the Task Navigation menu is docked to the left of the screen as shown in the example on the
previous page. This menu is used to select OpenRoads by selecting Civil Tools from the Tasks menu.

© If the Task Navigation menu is not shown, it can be configured by selecting Workspace >
Preferences to access the Preferences dialog shown below. Set the Task Navigation >
Presentation option to Dialog.

Preferences [ODOT_CpenRoadsDesign]

Cateqory Name for preferences | ODO Teadd w2014.10.17

Datab

Desiaarties Task Navigation P[references. :

Input Presentation: |Dialog - oK

Look and Feel L} -

Mouse Wheel Dialog Presentation Options

Operation ) :
. ) lcon Size: |Medium (24x24) -

Pasition Mapping

E:fster Manager [] Show Navigation Tools

5p eni:':;ce Show Main Task Tools

Tags

Task Mavigation

Text

View Optians - Civil

View Options

Focus tem Description

Present task navigation as a tool bowx, more verbose dialog or in the view
windows.

© The Task Navigation menu can be opened by selecting Tools > Tasks.

Tools | Lkilties Cadig Workspace
. v ftributes
ij?{é v Primary

v Standard

Main

Product Add-Ins
Tasks
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2.7 Project Explorer

The Project Explorer dialog is used extensively with OpenRoads. By default this dialog is docked on the

left side of the screen as shown previously.

© If the Project Explorer dialog is not shown, the dialog can be opened by selecting File >
Project Explorer from the MicroStation pull-down menu.

The Project Explorer dialog contains several tabs which can be toggled on or off in the project explorer
settings. To review the settings, select Settings > Project Explorer from the MicroStation pull-down
menu to open the Project Explorer Settings dialog shown below to the right.

Recommended settings:

Browsers
Set all of the available options to True.

Dialog Properties

Set the Browse Layout option to Group Panel .

Once configured, the Project Explorer dialog should
contain all the the Group Panels shown in the example
shown at right.

Page 18

H Project Explorer Settings

===

Browsers -

Civil Standards True (=]

Civil Model True

Survey True

Utility Model True

File True

Links True

Display L4

Dialog Properties ~

Browse Layout GroupPanel

Maximum MNode Count 20000

DGN Indexing Properties w

0K || Cancel
Project Explorer =X

Links L
File L
Utility Model w
Survey -
Civil Model L
Civil Standards W
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2.8 MicroStation Design File Settings

The design file itself also has several settings used by the OpenRoads software. To access these settings
select Settings > Design File and then click the Civil Formatting item from the list on the left of the
dialog.

Fo !

Design File Settings
Category Export Settings v
Active Angle 0K
Active Scale Coordinate Settings ~
Angle Readout
- forw XY
Civil Formatting Precision 0.1234
Calor . ; .
Element Attributes Ratio Settings (Distance: Offset) L4
Fence
i i ~
Grid Station Settings
lzometric Farmat SE4+ES
Locks Format Delimiter  +
Snaps Precision 0.12
Stream Equation By Index
Views
Working Units Radius Settings v
Profile Settings L4
Focus tem Description
Select categony to view.

These settings are initially defined in the ODOT Seed files and have been configured appropriately for
ODOT projects. However, you may wish to change the following settings on a file-by-file basis.

Coordinate Settings
© The Format can be setto X, Y or N, E as desired.

© The Precision setting is used to control the display and precision of coordinates within
the various civil and survey dialogs.

Station Settings

Controls the format, delimiter and precision of the station values to be used and displayed in the
various civil dialogs. In addition, there are two options to control how equations are represented
within the station values.

© By Name - This is the standard InRoads presentation (A100+00, B105+00, etc.)

© By Index - This is the standard GEOPAK presentation (100+00 R 1, 105+00 R 2, etc.)
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2.9 MicroStation User Preferences

The MicroStation User Preferences includes several options for OpenRoads. These parameters are
accessed by selecting the View Options — Civil item on the Preferences dialog as shown below.

Fa -

Preferences [ODOT_CpenRoadsDesign]

Category QODOT_OpenRoads
Databaze
Descartes

Toggle Commands ~
input
Look and Feel Create 3d False
Mouse Wheel lse Feature Template False
Operation Active Feature Overrid False
Position Mapping Command Chaining  False
Raster Manager Rule Deactivation False
Reference
Speliing Manipulator Settings v
Tags
Task Navigation Superelevation Settings L4
Text
Wiew Options - Civil Survey Locator b
View Options - -

Maxirmum Error Ellipse w

Medium Error Ellipse w

Minimum Error Ellipse w

Focus ttem Description

Most of these settings are related to OpenRoads Survey and are not documented here.

The Toggle Commands group is used to set the default on/off settings for the OpenRoads Feature
Definition Toggle Bar.
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2.10 Project Explorer > Civil Standards

The OpenRoads technology uses MicroStation DGN Libraries extensively to define various standards
used by both OpenRoads Civil and Survey tools. These DGN libraries are defined by the ODOT
workspace.

When a new MicroStation design file is created, these standards are referenced by the configuration
and can be reviewed from the Civil Standards tab of the Project Explorer dialog.

( 4 Project Explorer l = ﬁ1
Links v
File v
Survey -
Civil Model v
Civil Standards -~

=4 Civil Standards
- 12345_KMOOZ dgn. Design
[H-u3 Libraries

The Civil Standards tree contains two main branches; one for the active design file, and one for
Libraries, as shown above.

When a new file is created, the standards are initially defined only in the Libraries branch. These are the
default standards that are defined for ODOT projects.

As a particular standard is accessed, the standard is copied to the active file where they can be reviewed

and modified if necessary. This is done so that the design file can be easily shared with other users
independent of the configuration.
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Civil Standards > Feature Definitions
Feature definitions are used to control symbology, annotation, and various other properties that are
applied to geometric elements and terrain models.

The feature definitions are used by the software for the following:

© Define what the geometric information actually represents such as curb, centerline, edge of
pavement, a mailbox, etc.

© Control symbology in various views, including capability to define differing symbology in plan,
profile, and 3D spaces.

© Define terrain modeling attributes (spot, break line, void, etc.) for each surveyed point or linear
feature.

© Define the display characteristics of terrain models.

Feature definitions are defined in MicroStation DGN Libraries (.dgnlib). Several DGN libraries are
configured according to ODOT CADD Standards for use with Bentley’s OpenRoads Technology as shown
in the Project Explorer dialog below.

Civil Standards ~

= Civil Standards -
- 12345_KMO0Z dgn. Design
B8 Libraries

& Civil Cells

w3 Design Standards

i3 Feature Defintions

=N

m

-8

@ Comidor Meshes
@ Drainage

@ DTM and Grading
g Geometry & Stations
g Geotechnical

g Guardrail & Bamiers
g Hydraulics

- Lighting
4 T 3

The Feature Definitions branch of the Civil Standards tab lists the feature libraries that have been
configured for the ODOT workspace. Three types of features can be defined:

€ Linear

€ Point
© Surface
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Linear and Point feature definitions are used to define a wide variety of parameters for each specific
feature. A specific feature can be configured to read settings from a GEOPAK DDB file, a GEOPAK SMD
file, or a MicroStation Element template. In each case, the following settings are defined for each
feature:

e Symbology settings for various contexts (plan, profile, cross section, 3D)
e Whether a specific feature is defined for Survey use

e Whether a specific feature is configured to automatically process a 3D model

Surface features are used to define terrain model display parameters for the terrain model itself as well
as any profiles that are extracted from the terrain model.

The use of features will be discussed in greater detail throughout this training guide.
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3 Using OpenRoads Survey Data

3.1 OpenRoads Survey Data format

Survey mapping processed with the OpenRoads Survey tools are written to a MicroStation design file
similar to data that has been processed using the legacy GEOPAK Survey tools. However, there are
several key differences:

© Survey datais processed in MicroStation using a Survey “Field Book” design file

O

(@)
(@)
O

The field book design file is contained in the project’s \Design\Survey\RawData folder
This file is named with a “FB” file type code; example: 12345_FB001.dgn

The field book design file is normally accessed by only the surveyors

When the survey processing is complete, the data is exported to a Survey basemap in
the project’s \Design\Survey\Basemaps folder. This file is named with the “BE” two
character file type code. The BE file is normally used by design personnel

Survey processing “rules” are stripped from the survey basemap BE design file when the
data is exported to the BE file. The BE file contains simple MicroStation graphics and the
terrain model

If additional survey information is needed, the new information will be processed in the
field book FB design file. A new survey basemap BE file will be generated for the survey
mapping and terrain. Previous edits to the survey basemap BE design file will be lost

© Survey Data is typically mapped to a 3D Model

O
O

Designers will typically work in 2D models
MicroStation allows 3D models to be referenced to 2D models, and vice-versa

© The Survey points and linear features are stored directly in the Survey field book design file

O
O

Survey information is not written to a separate GEOPAK COGO Database (.gpk file)
Selected data can be exported to a GPK if needed

€ The Terrain Model is contained in the DGN file

O

Survey points and linear features in the FB design file are dynamically linked to the
terrain model. Changes to the survey points and linear features are immediately
reflected in the terrain model

The terrain model is included in the survey basemap BE design file when the survey data
is exported from the field book design file

The terrain model contained in the basemap BE file is not dynamically linked to the
survey points and linear features

The terrain model can also be exported to a GEOPAK TIN file if needed

Terrain display is handled using OpenRoads Feature Definitions and MicroStation
Element Templates

© A MicroStation Geographic Coordinate System (GCS) may be applied to the data if desired.

@)
O

The GCS is used to identify the location of the data on the Earth’s surface
The use of GCS is optional at this time
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3.2 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.

3.3 Survey Basemaps

The Survey basemap is stored in the \Design\survey\basemaps folder within the project directory
structure. The survey information for the training datasets is located in the following design file:

.. \Design\survey\basemaps\12345_BE01.dgn

To gain access to the survey mapping and the terrain model, designers should use MicroStation
References to attach the survey basemap. No graphics are to be drawn in the survey basemap by design
personnel.

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 MicroStation using an ODOT
standard cell element as shown below:

Point Feature

Mame: 5V1051

Feature Definition: PP

Link Code: None

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Easting: 1414366.203

Morthing: 807199.934

Elevation: 1004.677

Data File Name: DAR1855urveyPoints.csv

Field Book Mame: SR185 Topo

Cell: PP Y Arc
Level: UT_X_Electric_Cells

Notice that text elements for the point name (SV1051), elevation (1004.6770), and field code name (PP)
are plotted along with the power pole symbol. Each of these text elements are placed on their own level
and can be toggled on/off as desired.

Each survey point must have a unique point name. Point names are assigned in the field by the surveyor
as the data is collected.

Floating your cursor over the point symbol or the text associated with a point in the Field Book design
file will open a pop-up menu with information about the point as shown in the example above.
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When the survey information is exported to the survey basemap BE design file, all of the survey
processing rules are removed from the survey points and linear features. Floating the cursor over a
survey point will display only the information for a simple MicroStation graphic as shown in the example
below.

Annotation C Arc

Level: UT_X_Electric_Cells

The point name is included in the design file export, as shown above, however the survey points are not
included in a GEOPAK GPK file.

Linear Features

A series of points representing curvilinear features can be connected together as a Linear Feature as
shown in the example below.

Marne: FEN4

Feature Definition: FEMN4

Zone:1

Terrain Model Attribute: Determine By Feature Definition
Data File Mame: DAR1855urveyPoints.csv

Field Book Name: 5R185 Topo

Creation Type: GeneratedByLinkCodes

Line String
Level: RD_X_Fence

Floating your cursor over the linear feature in the field book FB design file will open a pop-up menu with
information about the feature line as shown in the example above.

Similar to point features, the survey attributes for linear features are removed from the design file when

the survey data is exported from the survey field book FB design file to the survey basemap BE design
file.
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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

Polett

The attributes are plotted in the file similar to the example shown below.

ATERIAL:WOOD OWNER:OHIO EDISON POLE#:4:

See the ODOT Code list for a summary of feature codes and the associated attributes.
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3.4 MicroStation Levels for Survey Data

ODOT’s CADD Standards include several levels 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 MicroStation Level Display dialog. The Level Display dialog can
be opened by selecting Settings > Levels > Display from the MicroStation pull-down menu, or from the
Level Display icon in the Primary Tools.

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 ==

Ly Oyl (VewDiply —~)

% || [OR] (foes) [ -

12345BEQ0 Pavement Marking &
Profile
Proposed Levels
Raster
MName Recreational sed &

Right-of-Way
o Roadway
SN_X_Billboa [y

SN_X_Cantile =
1 IR Signals
SN_X Privatefla gl
L T Std_Constr_Plan_Insert_Shts

Ltilities
ST_Text Vegetation

SV _Crossing
SV_Locator
SV_Observation

The survey levels include several levels specific to survey data that has been mapped using OpenRoads
Survey. Each survey point displays text on the following levels:

SV_X_Text_Comment
SV_X_Text_Description
SV_X_Text_Elevation
SV_X_Text_Name

These levels can be toggled on or off as desired using the Level Display dialog.
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If the survey information was generated using raw observation data, the software also draws
Observation Lines and Setup Lines. An example of the observation lines is shown below.

Mame: S5V1288

Feature Definition: PP
LinkCode: None
Terrain Model Attribute: Determine By Feature Definition

Instrument Crientation: Mot Set bS v 1%% &
Set Number: 1 81 T

Red Height: 5.1000
Horizental Angle: 29°28'25"
Vertical Angle: 86°12'32"

Slope Distance: 25.2654

Setup Name: MN16 - SV10 (1)

Data File Name: lor511a.de §v1é
Field Book Name: Default 1 8’| n8

Cell: Observation  Line
Level: SV_Observation
Ref: 1 (12345BE004.dgn)

© Observation Lines are drawn on the level SV_Observation
© Setup Lines are drawn on the level SV_Setup
These lines can be turned on/off using the MicroStation Level Display dialog. Depending on how the

data was processed or exported from the field book FB design file to the survey basemap BE design file,
these lines may not be present in the survey basemap BE design file.
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3.5 Geographic Coordinate Systems

A MicroStation Geographic Coordinate System (GCS) is used to define the position of the survey and
design information 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 such as Google Earth, Bing
Maps, Geo-Referenced Imagery, or GIS systems.

Whether the survey data originates from ground survey or aerial mapping, the data is typically mapped
on the appropriate State Plane Zone in the design file.

A library of predefined GCS is available in MicroStation. Optionally, a custom GCS can be defined to
reposition the data using 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 to review the GCS
and create new design files using the same GCS that has been defied by the Survey personnel.

ODOT Seed Files and Geographic Coordinate Systems
A seed file is an empty MicroStation design file that has been configured specifically to meet a particular
need. When new design files are created, the seed file specified by the user is copied and renamed to
create the new file. ODOT provides several seed files for use with OpenRoads. The seed files are located
in the following folder:

1:\ODOTcadd\Standards\seed\

Seed files are provided without a GCS definition as well as seed files with the Ohio North and South Zone
coordinate systems defined, as shown below.

JE ODOTSeed2d.dgn Mo Geographic Coordinate System Defined
J% ODOTSeed2d_OHE3-2011-NF.dgn OH&3/2011-NF MAD&3/2011 Ohio State Planes, Morth Zone, US Survey Feet
% ODOTSeed2d_QHB83-2011-5F.dgn  OHE&3/2011-5F MADE3/2011 Ohio State Planes, South Zone, US Survey Feet

JE% ODOTSeed2d_OHE3-NF.dgn OHE3-MF Qhic State Planes, Morth Zone, US Survey Feet
J% 0DOTSeed2d_OHE3-SF.dgn (OH83-5F Ohio State Planes, South Zone, US Survey Feet
J# ODOTSeed3d.dgn Mo Geographic Coordinate Systern defined

JB 0DOTSeed3d_OHE3-2011-NF.dgn  OH&3/2011-MF MADE3/2011 Ohio State Planes, Morth Zone, US Survey Foot
JB ODOTSeed3d_OHA3-2011-5F.dgn  OHB3/2011-5F NAD&3/2011 Ohio State Planes, South Zone, US Survey Foot
J& ODOTSeed3d_0OHA3-NF.dgn OHE3-NF NADES Ohio State Planes, Morth Zone, US Survey Foot
J& ODOTSeed3d_0OHA3-5F.dgn OHE3-5F NADE3 Ohio State Planes, South Zone, US Survey Foot

When a new project is created using the ODOT_CreateNewProject.exe application, 2D and 3D seed files
are copied from the I:\ODOTcadd\Standards\Seed folder to the project’s \Design\standards\seed
folder for the project. The seed files copied into the project folder can then be modified by the Survey
Personnel to define a custom GCS definition that is used to facilitate Grid-to-Ground projection.

The GCS tools available in Bentley Map allow ODOT’s Survey personnel to define a custom GCS
definition that can be used to facilitate Grid-to-Ground conversion of the project data. This allows users
to work in ground coordinates and distances while maintaining the ability to seamlessly integrate the
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project data with other Geo-referenced systems such as Google Earth, Bing Maps, Aerial mapping and
imagery, and GIS systems.

Project Specific Seed Files

When the survey data for the project is initially processed, 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.

ODOT’s Surveyors have been asked to define the GCS in project specific seed files. When creating new
design files for a project, the designer should always use the seed files that are contained in the projects

\Design\standards\seed folder.

If the project mapping comes from Aerial mapping, the designer must review the Aerial Mapping design
file’s GCS to ensure that new files are created using the appropriate GCS.

Reviewing/Selecting the GCS Definition
The GCS can be reviewed or selected by choosing Tools > Geographic > Select Geographic Coordinate
System from the MicroStation pull-down menu. The Geographic Coordinate System dialog shown below

is opened.

ﬁ Geographic Coordinate System EI_Iﬂ—hJ
o ime & B B eD ¢
S RFEES

Current Geographic Coordinate System

Name: <None:
Description:
Source:

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

ﬁ Select Geographic Coordinate System | B S
Library |Search|
(SR oDoT Coordinate System ~ -
- North Zone —
OH83-NF - NADB3 Ohio State Planes. North Zone, US Foot Hrmel OHa3-NF |
OH83-N - NADS3 Ohio State Planes, North Zome, Meter Description NAD83 Ohio State Planes. North| |=
Projection Lambert Conformal Conic

OHB3/2011-NF - NADB3/2011 Ohio State Planes, North Zone, US Foot
= OHB3/2011-N - NADE3/2011 Ohio State Planes, North Zone, Meter
South Zone

OH83-5F - NADE3 Chio State Planes, South Zone, US Foot

(OH83-5 - NAD83 Ohio State Planes, South Zone, Meter
OHB3/2011-5F - NADB3/2011 Ohio State Planes, South Zone, US Foot
i=¢ OHB83/2011-5 - NAD83/2011 Chio State Planes, South Zone, Meter

Calculated from OH83-N by Ment| —
US Survey Foot
41°42°00.0000"N
40°26'00.0000"N
82°30'00.0000"W
£ 39°40°00.0000"N
Falze Easting 1968500
False Morthing 0 -
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The ODOT workspace defines the State Plane coordinate systems typically used on ODOT projects in the
ODOT 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.

m Select Geographic Coordinate System = | B e
Library | Search |
£l 1 Ohio - Coordinate System ~ ot

QH-M - NAD27 Ohio State Planes, Morth Zone(3401), US Foot

QOH-5 - NADZ7 Chio State Planes, South Zone(3402), US Foot
QHE3NF - NADE3 Chio State Planes, Morth Zone, US Foot

OHE3-5F - NADB2 Ohio State Planes, South Zone, S Foot

OHE3-N - NADE3 Chio State Planes, North Zone, Meter

(OHE3-5 - NADE3 Ohio State Planes. South Zone, Meter
(OHB3/2011-NF - NADE3/2011 Chio State Planes, Morth Zone, US Foot
(OHB83/2011-5F - NADB3/2011 Ohio State Planes. South Zone, US Foot

OHB83-NF

MADS3 Ohic State Planes. I
Lambert Conformal Conic
Calculated from OH83-N by
US Survey Foot
41742'00.0000"N
40726'00.0000"N

First Standard Parallel
St rd Parallel

OH83/2011-N - NAD83/2011 Ohio State Planes, North Zone, Meter
(OH83/2011-5 - NAD83/2011 Ohio State Planes, South Zone, Meter

QOHHP-M - HARMN {(HPGN) Ohio State Planes, Morthem Zone, Meter
OHHP-S - HARN (HPGN) Ohio State Planes, Southem Zone, Meter
EPSG:2834 - NADE3(HARN) / Ohio North
EPSG:2835 - NADE3(HARN) / Ohio South

COHHP-MF - HARN (HPGN) Ohio State Planes, Northem Zone, US Foot
COHHP-5F - HARN {(HPGN) Chio State Planes, Southem Zone, IS Foot

m

Origin Longitude
Crigin Latitude
False Easting
lorthing
Quadrant

Minimum Longitude
Maximum Longitude
Minimum Latitude
Maximum Latitude

82°30°'00.0000"W
39°40°'00.0000"N
1968500

0

Positive Xand Y
85°30°'00.0000"W
80°00'00.0000"W
39°30'00.0000"N
42°30'00.0000"N

m

EP5G:102322 - NAD 1983 HARN StatePlane Ohio North FIPS 3401
EP5G:102323 - NAD 1983 HARN StatePlane Chio South FIPS 3402
EP5G:102722 - NAD 1983 StatePlane Ohio MNorth FIPS 3401 Feet
EP5G:102723 - NAD 1983 StatePlane Ohio South FIPS 3402 Feet
EP5G:32022 - NAD27 / Ohio Noth

EP5G:32023 - NAD27 / Ohio South

EP5G:32122 - NADE3 / Ohio North

EP5G:32123 - NADE3 / Ohio South

MNADS3

MNorth American Datum of 19
US Defense Mapping Ageng
MNADS3 - no =hift required

EPSG:37234 - NADE3 / Ohio Merth ftUS) Lad
EP5G:3735 - NADE3 / Ohio South ftUS) GRS1980
EP5G:3753 - NADB3(HARN) / Ohio Morth ftLIS) Geodetic Reference System
--4gs EPSG:3754 - NADBHHARN) / Ohio South ftUS) 6378137 .
E-[ 1 Oklahoma i 6356752.3141403478
4« | L] |+ Eccentricity 0.081819191042830641 i
Cancel

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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Longitude and Latitude Coordinates

When a geographic coordinate system is assigned to a model, it appears in the Auxiliary Coordinates
dialog (Tools > Coordinate Systems > ACS > Auxiliary Coordinates). When it is made the active auxiliary
coordinate system, data can be entered in longitude, latitude format, and coordinate readout can be set
to show longitude and latitude.

© Select Tools > Coordinate Systems > ACS > Auxiliary Coordinates to open the Auxiliary
Coordinates dialog shown below.

§ Auxiliary Coordinates l = S
W 0 o poI 0

& X2 gRE8 2% i3 s

MName Crigin X Crigin COrigin Z Type Description

View 1:OHB3-SF 0.0000 0.0000 0.0000 Geographic MADE3 Ohio State Planes, South Zone, US Foot
EEH Set Active View I Geographic  NADS3 Ohio State Planes, South Zone, US Foot

US Mational Grid Set All Views 0.0000 Military Grid US Mational Grid Coordinates (WES84 Datum)

Update From Active
Reset To Global

Copy

Toggle View Independent
Delete

Rename

© Right-click on the coordinate system in the list and choose either the Set Active View or Set all
Views option.

© To get a longitude, latitude coordinate readout, turn on Running Coordinates by right-clicking
the status bar (located to the lower left of the MicroStation window as shown below).

Snap Mode

Locks

Active Level

Selection Set

Tasks

Running Coordingtes |
Fence Mode

Waork Mode

File Changed

Design History

LB

Status Bar

Dialog with Focus
File: Protection

Civil Message Center Cached Visible Edges Status
Q-0 b -Bimm N swn

List...
Element Selection > ldentify element to add to seat — T

0 1 O 6 I I I A I
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© Next, click on the coordinates (located at the bottom of the MicroStation window, towards the
right side) and select ACS Position.

v Position
Detta
View Delta
Distance

ALS De :k : >
1925872932 =rroor oo == | ;| o

As the cursor is moved in the MicroStation window, the running coordinates will display in longitude and
latitude format as shown in the example below:

S82°39°2, 39711407, 227 2607 : =]

The mode, precision, and format of the longitude and latitude values are controlled in the Design File
Setting dialog under Angle Readout and Working Units.

Click on the coordinates display and select Position to change the readout back to X, Y, Z coordinates.
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3.6 Referencing Design Files with a GCS Defined

When attaching the survey design file, if the active model and the reference model have the same GCS
defined, choose the Coincident - World option to align the referenced the active model as shown below.

o 5

Reference Attachment Settings for ..\12345_BEOO1.dgn

File Mame: . \Survey'\Basemaps\12345_BE001.dan
Full Path: .. 312345 \Design*Survey'\Basemaps'12345_BEDD1 dan
Model: [Design v]

Logical Mame:
Description: | Master Model

Origntation:
Wiew Description
Coincidert Aligned with Master File

Geographic - AEC Transform  Calculated Transform, max emor 1.0642-0...

(Geographic - Reprojected Reproject reference data to Master GCS
Standard Views

Saved Views (none)

Named Fences {none)

Detail Scale: [Engr 1:20 v]
Scale (Master:Ref). | 1.000000 : | 1.000000
Mamed Group; -
Revision: -
Level: [ v]
Mested Attachments: [Live Nesting *| Nesting Depth: | 1
Display Ovemides: [Allow -]
Mew Level Display: [Use M5 _REF NEWLEVELDY |
Global LineStyle Scale: [Master - |
Synchronize View: |Wolume Only -
Toggles
ClSx @[] > < [ e [0 @[]
Drawing Title
Create

Mame: | Drawing

oK ] [ Cancel

If the referenced model has a different coordinate system than the active model, choose the Geographic
— Reprojected option to reproject the referenced model to the coordinate system that is defined in the
active model.
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3.7 Working with OpenRoads Terrain Models

Terrain models generated by OpenRoads Survey are stored in the same MicroStation design file that
contains the survey data as a Terrain Model element type.

The terrain model can be accessed by design personnel by attaching the survey basemap BE design file

as a reference to the active

model.

In the example below, the active file is 12345_KD001.dgn. The terrain model is contained in the file
12345_BEO001.dgn which has been attached as a reference file.

The terrain model is part of the Civil Model and can be reviewed from the Project Explorer dialog under
the Civil Model tab by expanding the Terrain Model item as shown below.

Project Explorer

Links

File

Civil

Model

B2 Civil Data
vy

12345KD001 dgn, Design
12345BED01 .dgn, Design
----- " Linear Elemerts

----- + Paoint Elements

-2 3D Linear Elements

[-]% Temain Models

. 53| Survey Generated
-l Comidors
----- 7 Superelevation
ol Civil Cells
----- # Civil Objects

----- £ Referenced Models

0 4

io B Qg

kA

Override Symbology I
lg®

Export Terrain Model
Set As Active Terrain Model

Copy

Mirror
Mowve
Rotate

Scale

Clear Active Clip Volume
Level Off

Model Properties

Open View Attributes dialeg

Fit To View

Properties

Right-clicking on the name of the terrain model will reveal the menu of commands shown above. The
most commonly used commands are available by selecting the terrain model boundary as shown on the

following page.
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Properties
When the Properties icon is selected, the menu shown below is opened.

Edge Method Max Triangle Length
Length 100.0000
Contours Off

Triangles On

Triangle Vertices Off

Flow Arrows Off

Low Paints Off

High Points Off

Breakline Off

Boundary On

Spot Off

Feature Name Topo Survey
Feature Definition X_Triangles

Override Symbology Mo

Since the design file containing the terrain
model has been attached as a reference, the
following parameters cannot be changed:

Edge Method
Length

Feature Name
Feature Definition

Changing the Override Symbology value to
Yes will to allow changing the on/off display
status for the remaining parameters.

Typically, it is a better option to use the MicroStation Level Display dialog to turn on/off terrain
features rather than using the Override Symbology option shown above.



Set as Active Terrain Model
Choose the Set As Active Terrain Model icon to set the terrain model as the active terrain
model. When profiles are extracted for an OpenRoads alignment, the active terrain model is

used to extract the existing ground profile. The active terrain model is also used to define the
existing ground in corridor modeling.

[ Set Az Active Terrain Model l

Export
Terrain models can be exported to the following formats:

MX

InRoads DTM
GEOPAK TIN
Land XML




Terrain Model Feature Definitions
Terrain model display is controlled by the use of a Feature Definition. The feature definition can be
selected by choosing the terrain model and opening the Properties dialog as shown below.

Edge Method Max Triangle Length
Length 100.0000

Topo Survey
X_Trangles
@ X_Bridge Deck

Feature Name
Feature Definition

Contours

@ ¥_Contours 01°1

Triangles
Triangle Vertices
Flow Arrows

& ¥_Contours 02
@ ¥_Contours 05'
& ¥ _Contours 1071

Low Points
High Points

& X _Contours 20' 1| _
@ ¥ _Contours 50' 1~

¢ RETm -

Ereakline
Boundary
Spot

Note: The feature is assigned to the terrain model in the basemap survey BE design file and cannot be
changed when the terrain model is attached as a reference. To change the terrain model Feature
Definition, first open the survey basemap BE design file.

A library of feature definitions are available in the ODOTcadd Standards. The features for Terrain Model
display are contained in the following MicroStation DGN library:

\ODOTcadd\Standards\dgnlib\ODOT_Features_Design.dgnlib



The available terrain features can be reviewed in the MicroStation Project Explorer dialog by selecting
the Civil Standards tab and expanding the Libraries item as shown below.

Project Explorer - 1X
| Links v |
| File v |
| Survey v |
| Civil Model v |
Civil Standards ~

- Civil Cells -
f-uf) Design Standards

B Feature Definttions

B Feature Definition Model (ODOT_Features_Design.dgnlib, Design)
- Buildings

(- Comidor Meshes
(- Drainage

E-jgr DTM and Grading
-l Geometry & Stations
(- Geotechnical
(- Guardrail & Bamiers
[-{gr Hydraulics

G- Lighting
[
[
[
[
[
[
[

- (g Maintenance of Traffic
t-(gir Modeling

- (g Pavement

- (g Pavement Marking

- (g Railroads

H--(gir Right-of-Way

- (gir Roadway

G]---ﬁ' Temain Models

M- Feature Defintion Model {0DOT_Features_Survey dgnlib, Design)

@8 Project Settings
G h 8 Torin Elar

Expanding the Terrain Models category will reveal several surface features that have been configured
for your use as shown on the following page.
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Civil Standards ~

Bl Roadway "~
B Signals

E|’ Temain Models

- g P_Boundary

- g P_Cortours 01" Major
- g P_Cortours 02 Major
- g P_Cortours D5 Major
- g P_Cortours 10° Major
- g P_Cortours 20 Major
- g P_Cortours 50" Major
- g P_Triangles

- g ¥_Boundary

- g X_Bridge Deck

- g X_Cortours 01" Major
- g X_Cortours 02 Major
- g X_Cortours D5 Major
- g X_Cortours 10" Major
- g X_Cortours 20 Major
- g X_Cortours 50" Major
- g ¥_Triangles

G- Utilities

-y Feature Defintion Model [(ODOT_Features_Survey danlib, Design)

[H-u¥ Project Settings
[H-us Temain Fiters
E-wis Ltility Filters

Feature definitions are available for both existing and proposed terrain models. Each feature definition
uses a MicroStation Element Template to define the display parameters for the terrain model.

The terrain model feature definition also controls how existing ground profiles and cross sections are
displayed, again, by the use of MicroStation Element Templates.

Right-click on a terrain feature definition and select Properties to review information about the selected

feature definition. The properties for the X_Contours 02’ Major feature definition is shown on the
following page.
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(@ Element Informaticn - *
EX Y Selection)| The Name Prefix is used as the
prefix for the name of exported
terrain models.

The Surface Defaults option

Sonfure Definilion ~ defines how the terrain model is
EXGR included in earthworks quantity
Surface Defaults L ComPUtations-

Yolume Option Existing

The Profile option is used to

Profile - . .

S define how profiles extracted
Native Style

Element Template Profiles\Existing Ground Line from the terrain model are
displayed. This can be defined by
a Native Style, which refers to a
GEOPAK Design and
Computation Manager item, or
by an Element Template.

3D ~
Element Template Temain Models\X Contours 02" Major

The 3D item defines the element template that is used for the terrain model display (triangles, contours,
spots, break lines, void areas, etc) as well as the symbology for existing ground cross sections extracted
from the terrain model.

Note: The boundary of the terrain model is displayed using the same setting that is used to display cross
sections extracted from the terrain model. This is normal.

Terrain Model Features and Contour Display
Several features definitions in the ODOTcadd Standards have been configured to display major and

minor contour lines at various intervals. The Feature Definition can be changed in the survey basemap
BE design file.

Elevation labels that are displayed using an OpenRoads feature definition are dynamically displayed
based on the active model’s Annotation scale setting and the zoom extents. Therefore, the location of
the elevation labels will shift when the MicroStation Zoom controls are used to adjust the view display.
This will yield unpredictable results on printed plan sheets with the contours displayed.

For plan drawings where contours are displayed, it may be better to export the OpenRoads Terrain
Model to a GEOPAK TIN file, and then use the TIN file to display static graphics using the legacy GEOPAK
DTM Tools to load the contours.

To export a GEOPAK TIN from the OpenRoads Terrain Model:

© Select the Terrain Model boundary and choose the Export GEOPAK TIN option from the pop-up
menu as shown below.
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N Ay

-

&:,MX

#3 InRoads DTM
-

=
h £ LandXML( GEopak TIN

© Save the GEOPAK TIN file in the \Design\Geopak\ folder. Be sure to name the TIN file
appropriately according to the ODOT CADD Standards.

Note: The exported TIN file is not associated with the OpenRoads terrain model contained in the
MicroStation design file. A new GEOPAK TIN model must be exported if changes are made to the
OpenRoads terrain model.

© Select Applications > GEOPAK > Road > DTM Tools to access the tool palette shown below.

DTM (=]

qupﬁ\-f Eﬂﬁ Zi&.wj;—’\f rhan

v

[Load. Load DTM FeaturE]

€© Choose the Load DTM Features icon as shown above. The Load DTM Features dialog is opened
as shown below.

Load DTM Features El—l—J.l

File
Load File: gn\Geopak\12345_EXGRODTtn | Q
Display Preferences

Load: [Extent = | []:Display Only; [ Graphic Group

Feature Lewel Color |Weight| Style | Display =
Triangles Default 0 0 0 OFF H Wi
TIM Hull Default 1 0 ] OFF |-
Contours - - - - OFF
Major Lines Defaukt 3 0 0 OFF v
Major Label Default 4 0 D COFF ?
Minor Lines  Default 5 0 D OFF -

[
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© The Load DTM Features dialog is used to load various digital terrain model features, such as the
triangles, boundary (TIN Hull), contour lines, etc... Preference Files are used to set the
symbology for these features. To choose a preference file, select File > Open from the Load DTM
Features dialog. Several preference files have been configured for your use in the ODOT CADD
Standards as shown below. Choose the appropriate preference file, existing or proposed, for the
intended plotting scale. Note: The text placed for the contour line labels using the Load DTM
Features dialog is a static text size and does not respond to Annotation Scale changes.

B Open Preferences File - XACADDServices\ODOTcadd\Standards\Geopak\Road\DTM_prefst Iﬁ

Recent Places

|| ODOTcadd_P_200-5cale.lpf
|| ODOTcadd_P_500-5cale.lpf
|| ODOTcadd_¥_1-5cale.lpf

Look in: , DTM_prefs hd @ ?
= Mame ‘ Title
ke || ODOTcadd_P_100-5cale.lpf

Comments

-

m

Desktop | | ODOTeadd_X_5-5cale.lpf
— || ODOTcadd_¥_10-5calelpf
=l ! |ODOTeadd X 20-Scale.lpf
Libraries || ODOTcadd_¥_25-5calelpf
|| ODOTecadd_X_30-Scalelpf
L:k || ODOTcadd_¥_40-5calelpf
Computer || ODOTecadd_X_50-Scalelpf
- || ODOTcadd_¥_100-5cale.lpf
(& 10DOTcadd X 200-5cale.lof
‘ m
Network
File name: 0DOTeadd_X_20-Scale Jnf - | Open |
Flesoftype:  [Al Files ") -] | cance 7]

© Turn on the contour feature by double-clicking the word Contours. The dialog should appear

similar to the example shown below.

B Load DTM Features - .AODOTcadd_X_20-Scale.Ipf = e

File

Load File: sign'\Geopak 12345_EXGROTtin | Q

Display Preferences

Load: [ Display Only

Graphic Group

Feature Level Color |Weight| Style | Display =
Triangles DT_X Trhangles Bylv Bylv Bylv OFF |2 | i
TIN Hull DT_X_TIN_Hul Bylv Bylv Bylv OFF [ o
Contours - - - - ON o

Major Lines DT_¥_Cortour... Bylv Bylv Bylv ON
Major Label DT_¥_Cortour... By Lv 1 0 QM T
Minor Lines DT_X_Cortour.. Bylw Bylv Bylv ON =
Mimor Interval: | 1.000 Maijor Interval: | 5.000
Smoath: Registration: | 0.000 Minimum Area: | 0.000
Mirimum Z: | 953.201 | Madmum Z: | 1018.361
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There are several parameters in the Load DTM Features dialog. See the GEOPAK online help for
complete details.

Choose the Load Extent option to load contours for the entire DTM file.

When the Display Only option is toggled on, the contours are displayed on-screen but are not
written to the file. Toggle this option off to write the contours to the file.

Toggle on the Graphic Group option to place the contour lines and labels in a MicroStation
graphic group.

The Minor and Major Intervals are used to set the increment values for the contour lines. Major
and Minor contours have different symbology settings as defined by the preference file.

Contours can be placed for a Range of elevations, defined by the Minimum Z and Maximum Z
parameters. Choose the Read option to set the minimum and maximum values by reading the
vertical extents of the TIN file.

The symbology for the Major Lines, Major Label, Minor Lines, and Minor Label can be set by
clicking on each item. These values have been set according to ODOT standards when choosing

one of the ODOT preference files as detailed in the preceding page.

Choose the Load option to write the contours to the active model.
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3.8 Importing GEOPAK TIN files for OpenRoads Use

The data for projects that have been mapped using the legacy GEOPAK Survey tools will normally
include a GEOPAK Triangle Model in the GEOPAK TIN format. This file can be imported as an OpenRoads

Terrain Model for use with the OpenRoads technology.

We do not recommend importing legacy GEOPAK TIN models into the Survey Basemap. TIN files should
be imported into the Digital Terrain Model Features basemap type. This file has a “KD” two character file

type code and can be created using the ODOT_Files.mvba application as shown below.

The ODOT_Files.mvba application is used to create new design files. The program, shown below, is
accessed by selecting ODOT > File Management > Create Design Files from the MicroStation pull-down

menu.

Note: Be sure to use the 3D Seed file when creating the KD file.

f ODOTcadd - Create Design Files v16.04.15 ﬁﬁ
O\ Parent Folder: CA\ODOT_Training\OpenRoadsDesign\ProjectData\12345_HORIZ_GEOMETRY\Design\,
I O\ Seed File: CAODOT_Training\OpenRoadsDesign\ProjectData\12345_HORIZ_GEOMETRY\Design\Standards\seed)12345_Seed3d.dgn I =
PID Mumber: 12345
Category: GEOPAK Specific Basemap Files j * Files | Default Comment | 20 Filter: MNone -
[~ Aon File Name: Files:  Comments: Scale:  Place Cell:
[” PatternsShapes Clips in Gne File geopak\bazemapsh | | | | J
[ Clipping Borders geopak\bazemapsh | | | | J
[” Corridor Modeling geopak\bazemapsh
I 17 Digital Terrain Model Features geopak\basemaps\12345_KDO01.dgn 1 Imported TIN File 20 j
I {Profile MotifFile. SRasu st | e | | L
[~ Pattern Lines geopak\bazemapsh | | | | J
I~ Plan Motif File geopak\basemaps\ | | | | J
[ Superelevation Shapes geopak\bazemapsh | | | | J
[” CrossSection Cells [Channel) geopak\bazemapsh | | | | J
[” Cross Section Cells (MOT) geopak\bazemapsh | | | | J
[” CrossSection Cells [Roadway) geopak\bazemapsh | | | | J
Create Files ‘

To import the TIN file, from the Task list choose Civil Tools > Terrain Model > Create From File.

# Terrain Model BRERA Change the Files of Type option to GEOAPK TIN

opened.
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" .
Import Terrain Model(s i)
i Options
: X &

12345 EXGRODT Terrain Models L

Append to existing Terrain Model [ ]

Terrain Model to append to |

Geographical Coordinate Systems

Filter »~

Source File Units S Survey Feet El
Feature Definition -~ 1

Feature Definition X¥_Triangles El

Impart Options Import Temain Onky El

-~

.

Source MNone

Source Description | |

Source Units | |

Tarnst [AHR2SE

CAODOT _Training\OpenRoadsDesign'\ProjectData\ DARN 23454 Design\ Geopak!12345_EXGRO0L.tin

Review the available parameters using the OpenRoads Help. Choose Import to initiate the process.



4 Working with 3D Files

In addition to using a 3D MicroStation model for the Survey information, OpenRoads also uses 3D
models for the 3D Corridor Model that is generated for your design. Many ODOT CADD users have never
worked in 3D before. This intent of this chapter is to cover some introductory basics of working with 3D
files and not to provide a comprehensive guide. Further information can be found in the MicroStation
online help documentation. Additionally, ODOT employees have access to the Bentley Learn server and
can sign up for online MicroStation 3D training. See your CADD Manager for more information about
Bentley Learn.

4.1 The Design Cube

3D DGN files consist of a design cube in which you work. The design Y
cube represents a 3D DGN file's total volume, in which points are v X
defined with x-, y-, and z-values, or coordinates. Points can be 0,0

placed anywhere within the design cube, and are not restricted to a
single plane as is the case when you work in a 2D DGN file.

Design cube coordinates are expressed in the form (x, y, z). The
global origin in the 3D seed files provided with MicroStation is
located at the exact center of the design cube and assigned the
coordinates (0, 0, 0). Any point above the global origin has a
positive z-value and any point below it has a negative z-value.

The 2D design plane (top) and 3D design cube (bottom)

The view volume (sometimes called the display volume) is the volume of the design cube that is
displayed in a 3D view. In most cases, only a part of the design cube is displayed in a view.

“A” denotes the window area (hatched).
“D” denotes the Display Depth, bounded by the front “F” and back “B” clipping planes.
The large cube shows the design cube, part of which is displayed in each view.

Any elements or parts of elements, not contained in the view volume are not displayed in the view.
Unless a clip volume has been applied to a view, the view volume is bounded by the window area, and
its display depth.
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4.2 Active Depth

The Active Depth in a view defines the position of a plane, parallel to the screen, on which data points
are placed.

=
A/

F The active depth is denoted by “AZ.”
“x,” “y,” and denote the View axes.

“F” and “B” denote the front and back clipping planes, respectively.

“,n
z

N

You set the active depth graphically with the Set Active Depth view control.

' Viewl - Top, Design

B-@%- AR RHYO VB H w@_ % @
_—

1. Select the Set Active Depth view control.
2. Select the view in which you want to set the active depth.
3. Enter a data point at the desired location.

You can also set the active depth for a specific view window using a key-in command.
1. Keyin ACTIVE ZDEPTH ABSOLUTE <depth>.
or Key in AZ= <depth>.

2. Select the view(s).

You can also query a view window for the current active depth value with the Show Active Depth
command.

u Viewl - Top, Design

B-@w-ARQRNHY O WEE| H "@Y’_l&,ﬁr'-
|

1. Select the Show Active Depth view control.
2. Select the view. The view's active depth setting is shown in the status bar.
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4.3 Viewing a 3D Model

A 3D view can display part of the design cube from any point, looking in any direction.

© Asin 2D, elements to the left, right, above, or below, can be excluded from a view by zooming in
or windowing so that the elements are outside the view's area.

© 3D views also have depth. You can exclude the display of elements located in front of, or behind,
a required object by changing the view's display depth, or by applying a clip volume. See the
MicroStation online help for information on changing the display depth or applying a clip
volume.

Note: In the ODOT seed files for OpenRoads, the view attribute for the Clip Volume has been
turned off for all views.

Display Styles
The Display Styles dialog is used to select from a list of predefined render overrides that can be assigned
to a view.

In the view control bar, select the Choose View Display Style icon. A list of available styles is presented
as well as the option to Open Display Style Dialog.

m View 1, Design
B-du~- A QRHEN WED HTEGE
Filled Hidden Line 4
Hidden Line
lustration
Monochrome
Smooth
Thematic
Transparent
Wireframe

Open Display Style Dialog DSJ

ERURURURSRIRVE 3

B2 = |& jen |

G

By default, the display style is set to Wireframe when using the ODOT seed files.

Select the Open Display Style Dialog option to access the Display Styles dialog shown on the following
page.
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ﬁ Display Styles

= o |

0 B 22 X

Nustration:Modeling
llustration:Shadows
llustration:Sky Sphere e

[] Treat Open Elements as Edges

Options
Monochrome Usable for Views [] Usable for Clip Volumes
Monochrome: Modeling [ Hidden

Monochrome: Shadows
Manochrome:Sky Sphere
Quitside

Smooth
Smooth:Modeling

o b - Clim A irm

T " " Render Mode

Sl Display: [Shaded -]
il Back _ i

3 Display Geometry Maps || Display Shadows

& Display Pattem Maps [ Ignore Lighting

& Transparency Threshold 30 -
&  Cut

& Filled Hidden Line Ovemides

& Filed Hidden Line:Modeling Element: [— v]
yJewtivinsceredill] ([f=ICITE 2~
S e rdten neSly Sehere || @) Background Cra——" i
o Hidden Line [] Thematic Display: Height bl |
O? Hidden Line:Modeling [ Invisible to Camera

<& Hidden Line:Realistic

&) Hidden Line:Sky Sphere Edge Settings

&) Mustration Visible Edges: [— v]
& llustration:Ignore Lighting )

& [] Hidden Edges: -
(=3

@

=3

(=3

@

(=3

@

©

Qe

The predefined list of display styles can be selected and edited using this dialog. When a style is selected
the preview pane, located at the bottom right of the dialog, shows an example of how the display will
appear using the selected style. In the example above, the lllustration style is selected.

Hbe S

See the MicroStation online help for more information about editing and defining display styles.
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Rotating Views in 3D

The Rotate View control is used in 3D files to rotate a view to a custom orientation or one of the
standard views (Top, Front, Right, etc.) as shown below.

m View1l - Top, Design
e R D EFIER AR X
43|11  Rotate View

(j Rotate View = 2
Top View

Front Wiew Method: [Dynamic -]
Right View -
lsometric View P Q

- .

Bottom View
Back View Preserve World Up
Left View

Right-lsometric View

(= == e B = =L o I (]

=31 Open as ToolBox

When rotating views in 3D, an important point to consider is the axis about which you want the view to
rotate. By default, the pivot point is the center of the view, at the active depth. If the active depth is far
behind the elements in the view, then you can quickly rotate the geometry out of sight. You can,
however, move the pivot point to another location prior to rotating the view as follows:

1. Select the Rotate View view control.
2. Set Method to Dynamic. A plus sign (+) appears at the center of the view.
3. Click on the plus sign at the center of the view.
4. Enter a data point to reposition the pivot point.
Clip Volumes

Clip Volumes can be used to limit the display of the survey data to a specific portion of the model
without being hindered by elements outside the area of interest. When a clip volume is applied to a
view, only elements located within the clip volume are displayed, or can be snapped to, in that view.
Each view may have a different clip volume displayed.

Once a clip volume has been defined, operations such as view rotation, fence processing, and rendering
honor the clip volumes. Elements that are not displayed within the defined volume are ignored.

The Clip Volume tools can be accessed from the View window as shown on the following page.
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B-d#-|AQRQRBMOO|WBE|S 7@
(?; 1 Apply or Modify Clip Volume
A3 2 Show or Hide Active Clip Volume
3l 3 Clear Active Clip Volume
=| Open as ToolBox I
g

See the Bentley Online Help for complete documentation of these commands. An example using the
Apply Clip Volume by Two Points command is documented below.

In the example below, the Apply or Modify Clip Volume command has been selected. The Clip By 2
Points command is used to define a rectangular region in the top view to be used to define the clip
volume.

W Viewl - Top, Design

B-Od%-ARQRHO VWEE|HTLE

|1 I

{4 Define Clip Volume By 2 Points = 2

SE nelt <

= @ o @ a/a 1
pa Display Clip Element I
Drawing Seed: [Detail_3d_Engish_C | 1 .

Name | Description = : :

L
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Once the rectangular region has been defined, the display of the graphics is clipped as shown below.

R
s «g.ér-

Aﬁm

_4§ iﬁfﬁﬁi’#’ﬂ% ml_'

._ f_f.

\__,

If desired, the clipped area can be rotated and rendered as shown below.

The display of the rectangle representing the clipping limits can be toggled on or off using the Show or
Hide Active Clip Volume command.

The Clear Active Clip Volume command is used to remove the clipping mask from the selected view.

Clipping elements can be manipulated/modified with the standard MicroStation tools.
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5 Horizontal Geometry

5.1 Basemap Design File Requirements

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 project complexity. The ODOT CADD Standards
allow for multiple basemap design files for each unique discipline (drainage, lighting, mot, roadway,
signals, etc...). For smaller projects, it is permissible to combine the design information into fewer
basemap files; however it is not desirable to place all the information in one design file. As a minimum,
the following basemap design files are required:

Existing Ground Survey
Geometry

Proposed Design
Right-of-Way

3D Modeling

0060 0 o

The use of additional discipline specific basemaps for larger projects is optional. See the ODOT CADD
Engineering Standards Manual (ODOTcadd), Section 300 File Management for more details.

The Geometry Basemap

OpenRoads Horizontal alignments are stored directly in a MicroStation design file. A GEOPAK GPK file is
not required when using the OpenRoads geometry tools; however, the GPK file is still required for many
of the legacy GEOPAK functions that are used for plan production.

ODOT’s CADD Standards designate a specific basemap design file for storing OpenRoads geometry. It is
not permissible to store the OpenRoads geometry information in the same design file as the plan view
graphics or the survey basemap. Geometry basemaps are located in the \Design\Geopak\Basemaps
folder for the project.

The file is named as follows:
nnnnnn_BK###.dgn
where:
nnnnnn = the 5 or 6 digit PID number for the project
### = a three digit number for the file (001. 002, 003, etc...)

Example:
12345 _BKO001.dgn
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Using Multiple “Federated” Basemaps

Multiple horizontal alignments may be stored in one geometry basemap design file, however on
projects with more than one alignment it is recommended to store each alignment in a separate design
file. This “federated” approach will allow multiple designers to work on different alignments
simultaneously.

It is up to the individual designer/design team to make a decision on whether to use one or more
geometry basemaps depending on the magnitude of the individual project.

If multiple geometry basemaps are used, the “000” geometry basemap file, nnnnnn_BK00.dgn, is used
as the federated basemap “collector” design file. This file is an empty design file with a reference
attachment for each geometry basemap. This allows users of the project to easily access all of the
geometry for the project by attaching the 000 file as a reference with a nest depth value of 1.

The October, 2016 update to the ODOTcadd Standards included a change to the ODOT_Files.mvba
application to facilitate creating the “000” files when new design files are created. A Federate Basemaps
option has been added as shown below:

- ~
ODOTcadd - Create Design Files v16.10.21 [
Q| Parent Folder: C:\ODOT_Training\OpenRoadsDesign\ProjectData)12345_HORIZ_GEOMETRY\Design\,

-
G, | seed File: C\ODOT_Training\OpenRoadsDesign)ProjectData\ 12345 HORIZ_GEOMETRY\Design\Standards)\seed)12345_Seed2d.dgn
PID Mumber: 12345
Category: Basemap Design Files jl v Default Comment 20 Filter: | MNone j
[~ Alon File Name: Files: Comments: Scale:  Place Cell:

When the Federated Basemap option is used, the ODOT_Files.mvba application will create the “000”
file for a given file type, if it does not already exist. As each new design file is created, the file is
automatically add a reference attachment to the “000” file for that file type.

As graphic elements are drawn in each basemap design file, these graphics are displayed in the “000”
file, or any other file that references the basemap, according to the setting of the configuration variable
MS_REF_NEWLEVELDISPLAY. This variable is defined as follows in ODOT_Site.cfg:

MS_REF_NEWLEVELDISPLAY =0

As new elements are drawn in the various federated basemaps, the graphics are not dynamically
displayed in the “000” file (or in any other file that may reference these graphics) with the variable
defined as shown above. Users must open the MiroStation Level Display dialog to turn on/off levels for
each reference attachment, as desired.

In some cases, this behavior is desirable as it prevents new and potentially unwanted information from
being automatically displayed on any plan sheets that reference one or more of the federated
basemaps. Other users may find this behavior frustrating as new graphics must be manually turned on
for each reference attachment.
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The default variable definition can be overwritten when a reference file is attached by setting the New
Level Display parameter to a value of Always. When files are created using the ODOT_Files.mvba
application, the references are attached to the “000” collector file with the New Level Display option set
to Always as shown below.

f ) References (3 of 3 unique, 3 displayed) [ — -ﬂ-r

Tools Settings

E-Bxe $DERPM M Z D 9@ X tic M [Endies -]

St * ¥ 5 File Name Model Diescription Logical Oriertation Presentation [ .4 & (3 |
1 12345 BKO01.dgn Design Basemap Geometry  Proposed S.R. 185 Wireframe ARV S

i 2 12345_BKDO02.dgn Design Basemap Geometry 5t Peter Foad Wireframe W oW

i 3 12345 BKD03.dgn Design Basemap Geometry  Jameson Road Wireframa WS

Scale | 1.000000 | 1.000000 Botation | 00°00°00" Offset X | 0.0000 Y | 0.0000

mm-'q m'f‘ 3 & ﬁ 5] 0 A @ Mested Attachments: Display Ovemides: |Allow ¥ | Nesting Depth: |1

New Level Display: eoreferenced:

Some users may prefer a dynamic display of the graphics for all reference attachments in all design files
as the project is developed. The configuration variable can be defined on a per-project basis in the
project’s PCF file. Set the variable as follows in the PCF File for the project:

MS_REF_NEWLEVELDISPLAY =1

The variable could also be redefined in ODOT_Site.cfg, keeping in mind that it will default back to the
value defined by ODOT if an update to the site configuration file is issued with the ODOTcadd Standards
quarterly update.

When a federated workflow is used with multiple geometry basemaps, the MicroStation Comments
property can be used to identify the name of the alignment contained within the geometry basemap
file. The Title and Comments properties can be displayed in Windows Explorer, as well as the
MicroStation File Open dialog as shown in the example below.

Chapter 5 — Civil Geometry Page 59



March 30, 2017 GEOPAK OpenRoads Technology for Civil Design @

B4 Open - CAQDOT Training\CpenRoadsDesign\ProjectData\12345_HORIZ_GEOMETRY\Design\Geopak\Basemaps\, @
Loak in: | Basemaps - @7 mr Tj 'g 20 - V8 DGN
P= Name : Title Comments
bl ngd-S_BKIJUU.dgn Basernap Geometry Federated Basemap Collector
EecentBlaces 12345_BK001.dgn Basernap Geometry Existing Alignments
! 12345_8K002.dgn Basemap Geometry S.R. 185
12345_BK003.dgr1 Basernap Geometry St Peter Road
Desktop 12345_8K004.dgr1 Basemap Geometry Jamesen Road
=l
Libraries
i
A
Computer
- 4| 11 r
A File niame: 12345_BKO00 dgn -
MNetwork
Files of type: [CJ\D Files (*.dgn;”.dwg;”.dxf) v] [ Cancel ]
] Open as read-only

See the Project Management with the ODOTcadd Standards guide for more information on the use of
the Title and Comments properties.
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Exercise 5A - Geometry Basemaps
In this exercise we will create multiple design files to house our geometry for the project.

v To get started, open MicroStation using the shortcut that has been specifically configured for
the training course located in the following folder:

C:\ODOT _Training\OpenRoadsDesign\

The MicroStation File Open dialog is displayed.

' ™
Bt File Open - CAODOT_Training\OpenRoadsDesign\ProjectData\12345_HORIZ_GEO MFI'RV\Designl ﬁ
Lockin: |, Design - & ¥ = E- !D 5]
R== Mame ’ Title Comments
""‘)9 . Geopak
Recent Places | Roadway
| 5o
. Standards
Desktep | Survey
=l
Libraries
i
A
Computer
- < | 1 +
Q“L* File name: | - Open User: [ODOTcadd v]
Network
Flesof type:  [CAD Files ("dan: dwa:"dd) v [ Cancel | Project: | 12345_HORIZ_GEOMETI =]

I [C]Open as read-only Options Interface: [default V]

v" The User should default to ODOTcadd as shown above

v Select the 12345_HORIZ_GEOMETRY project.

The sample project already includes a geometry basemap, 12345 BK001.dgn, containing the
existing centerline information.

v Open the following design file from the project’s folder:
..\Design\Geopak\Basemaps\12345_BK001.dgn

Depending on the project and the District office, you may or may not receive a basemap with
the existing centerline information. For this example, all of the existing alignments are stored in

this file.

The existing alignments have been visualized with an OpenRoads Feature Definition for an
existing centerline and are not considered plan production graphics.
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The ODOT _Files.mvba application is used to create new design files for the project. Take the following
steps to create three new geometry basemaps for the project:

v' From the MicroStation pull-down menu, select ODOT > File Management > Create Design Files
to open the ODOT_Files.mvba Visual Basic Application shown below.

0ODOTcadd - Create Design Files v16.10.21 @
C\| Parent Folder: C\ODOT_Training\OpenRoadsDesign\ProjectDatal12345_HORIZ_GEOMETRY\Design',
C\I Seed File: C\ODOT_Training\OpenRoadsDesign\ProjectData\12345_HORIZ_GEOMETRY\Design\Standards\seed\12345_Seed2d.dgn =
T =3
Category: | Basemap Design Files J- ¥ Federate Basemaps I | Default Comment | 20 Filter: | None j
[~ AilOn File Name: Files: Comments: Scale:  Place Cell:
[~ Aerial Mapping survey\aerial\basemaps), ‘ | | | J
[ Combined Aerial and Ground survey\basemaps\ ‘ | | | J
[~ Drainage roadwaybasemaps), ‘ | | | J
[~ Environmental roadway\basemaps) ‘ | | | J
e A Sunehasamans\12345 REND) dep ‘ | | | —]'I
T T T T
[V Geometry geopak\basemaps\12345_BKOO2.dgn ‘ 1 | Proposed 5.R. 185 | 20 | JI
. r I I I 11
B | S — I | — =
[~ Landscaping roadway\basemaps), ‘ | | | J
[ Lighting roadway'basemaps), ‘ | | | J
[~ Maintenance of Traffic roadway\basemaps\ ‘ | | | J
[~ Profiles roadway\basemaps\12345_BFO01.dgn ‘ | | | J
[~ Proposed Roadway roadway\basemaps), ‘ | | | J
[~ Right of Way rw\basemaps\12345_BROO1.dgn ‘ | | | J
[ signals roadway\basemaps\, ‘ | | | J
[~ SurveyField Book survey\RawData\12345_FBOO01.dgn ‘ | | | J
[ Traffic Control roadway\basemaps\, ‘ | | | J
[ utilities roadway\basemaps), ‘ | | | J
Create Files ‘
J

v' Verify that the correct Seed File for the project is selected. 2D files are used for most
OpenRoads design files

v" Toggle the Federate Basemaps option on. This will create a “000” file for each basemap type
created. In the example above, the file 12345 BK000.dgn will be created.

v" Toggle on the Geometry basemap option to create the file 12345 _BK002.dgn. This file will be
used to store the proposed centerline of State Route 185.

v" Set the Comments for the first file as “S.R. 185”.

v Set the Scale value to 20. This is used to set the Annotation Scale setting in the newly created
design file

v Choose the Create Files option. The first geometry basemap, named 12345_BK002.dgn is
created in the \Design\geopak\basemaps folder.

v/ Create two more geometry basemaps by assigning the Comments for each file as follows:

Page 62 Chapter 5 — Civil Geometry



® GEOPAK OpenRoads Technology for Civil Design March 30, 2017

Comments
Proposed St. Peter Road
Proposed Jameson Road

File Name
12345_BK003.dgn
12345_BK004.dgn

The Title and Comments fields can be displayed in the Windows Explorer and in the MicroStation File
Open dialogs. Take the following steps to enable the display of these fields:

v" Exit MicroStation

v" Open Windows Explorer and set the View Option to Details as shown below.

1 i€ Extra Large Icons

= Largelcons
s Medium Icons
. Small Icons
P
{ ) < 4 5 5 5 - |+ Search Basemaps
@uv‘ | < ProjectData » 12345 HORIZ GEOMETRY » Design » Geopak » Basemap [4]] 2
Organize = Include in library = Share with = Burn MNew folder ! L—Eé 422 Details
ODOT _Training - Mame Date medified Type Size gt:: Tiles
BentleyTraining i R ' o
gy /% 12345 BKOO1.dgn 3/9/2016 1:08 PM Bentley Micro5tati... 76 KB iZ Content
 CEOPAK SR m;"l'"g i 12345_BK00Z.dgn 3/10/2016 8:33 AM 20 KB
X GEOPAK_RUEdz ¥ 12345_BK003.dgn 3/10/2016 8:24 AM y 9 KB
X oo 'dU; ) ¥ 12345_BK0O4.dgn 3/10/2016 8:24 AM  Bentley MicroStati.. 9 KB
g ':E"_ U:D St =2k i 12345_BKO0S.dgn 3/10/20168:24 AM  Bentley MicroStati... 29 KB
y rojectlata =
v’ Right-click on the Name column header and turn on the Title field
-
Marme - R - Size
Size Column to Fit
5,'?.’,‘ 12345 _BKOO1.dgn Size All Columne to Fit icroStati... 47 KB
J2 12345_BKD02.dgn icroStati... 47 KB
/' MName | . —
/% 12345_BKD03.dgn v jcroStati... 47 KB
Ji 12345_BKOO4.dgn e  croStati... 47 KB
v Type
v | Size
Date created
Authors
Tags
I:} Title
More...

v" Choose the More... option and toggle on the Comments field

v' After toggling on the fields, you can arrange the fields in the order that you wish be dragging the
column header to the desired location. Move the Title and Comments fields to the right of the
Name field. The Windows Explorer dialog should appear similar to the example below.
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[ JJ Roadway

5 items

I

-, | | « ProjectData » 12345 HORIZ_GEOMETRY » Design » Geopak » Basema - |+ Search Basemaps
v s J, 9 pa [+ T+ [
Organize v Include in library « Share with « Burn Mew folder = o« [0 @
bl 12345 CROSS_SECTIONS o MName ° Title Comments Date modified Type
4 12345 HORIZ_GEOMETRY )
P Pt 12345 BK00O.dgn Basemap Geometry Federated Basemap Collector 10/5/2016 1:45 PM Bentley Micr
J Design
‘I z d . 12345_BK001.dgn Basemap Geometry Existing Alignments 4/15/2016 8:44 AM Bentley Micr
| Geopa
- Bap 3 12345_BK002.dgn Basemap Geometry Proposed 5.R. 185 10/5/2016 1:45 PM Bentley Micr
. Basemaps
- : B 12345_BK003.dgn Basemap Geometry Proposed 5t. Peter Road 10/5/2016 1:45 PM Bentley Micr
§ t
. Onpu 12345_BK004.dgn Basemap Geometry Proposed Jameson Road 10/5/2016 1:45 PM Bentley Micr
. Output
> J projdbs

v" Next we’'ll apply these changes to all folders on the computer. From the Windows Explorer

dialog, select Organize > Folder and Search Options to open the Folder Options dialog shown

below.

=
Folder Options

]

| General | View | Search |

Folder views
‘You can apply the view

you are using for this folder to all folders of this type.

(zuch as Details or lcong) that

Advanced settings:

| Appiyto FoIdersDQ | Reset Folders

|, Files and Folders

[] Always show menus
[isplay file icon on thumbnails

[] Display the full path in the title
|, Hidden files and folders

Show hidden files, folders

[ Hide extensions for known file

] Mways show icons, never thumbnails

Display file size information in folder tips

() Dont show hidden files, folders, or drives
. and drives
Hide empty drives in the Computer folder

Hide protected operating system files (Recommended)

m

bar (Classic theme only)

types

oK

| [ Cancel ][ rorh

v From the View tab, choose the Apply to Folders option. Confirm the change when prompted

v" Choose OK to close the dialog.
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5.2 Civil Formatting

Before getting started with the OpenRoads Geometry tools, it is a good idea to review the design file
settings to ensure they are set correctly for ODOT projects. From the MicroStation pull-down menu,

select Settings > Design File to access the Design File Settings dialog shown below.

-

Design File Settings

Category
Active Angle
Active Scale
Angle Readout
i

Civil Formatting
Calor

Element Attributes
Fence

Grid

lsometric
Locks

Snaps

Stream

Views

Working Units

Export Settings

Coordinate Settings

Ratio Settings (Distance: Offset)

Station Settings
Radius Settings

Frofile Settings

Focus tem Description
Select category to view.

C[¢(|[¢||¢||<| ¢

-

Choose the Civil Formatting option to review the current settings. Settings specific to ODOT are detailed
below. These setting are set in the ODOT seed files. See the online help for additional information.

Station Settings
Make sure the Equation option is set to By Index for compatibility with the GEOPAK GPK file.

Radius Settings
The Radius Settings should be set as shown at right

Profile Settings

The Profile Settings should be set as shown at right
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Radius Settings A
Degree OFf Curve Me Arc
Degree Of Curve Le 100.0000
Radius Toggle Char d
Profile Settings -~

Elevation Precisior 0.12
Slope Format
Slope Precision
Ratio Format
Ratio Precision
Wertical Curve Par: Kvalue

Percentage
0.12
Run:Rise
0.12
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5.3 Design Standards

A Design Standard can be assigned to a geometric alignment to preform alignment checks and set
required degrees of curvature when laying out your geometric alignments. Design Standards work at
two levels:

© Provide values for the element creation tools (for example: radius values and transition lengths)
© Check the design of complex elements (for example: check for kinks in an alighment)

When a design standards is violated, feedback is provided in two ways:

© Anicon is displayed on the graphics of the element that has the problem
© The Civil Message Center reports details on the error

The use of design standards is optional.

Design Standards are defined in a MicroStation DGN Civil Standards A
Library and can be reviewed by the Project Explorer 5" Cwvil Standards
dialog as shown at right. - 12345_BK002.dgn, Design
B Libraries
. . Bl Civil Cells
The Civil Standards group can be used to review the -l Design Standards
Design Standards that have been configured in the EB¥S] ODOT_DesignStandards.daib. Design
. . -4 Vertical
ODOTcadd workspace. The Horizontal group contains &-211 Horzortal
the design standards for various ODOT design f 202-7E, 2-Lane Undivided
. H-2[4 202-7E, 3-Lane Undivided
standards as shown at right. .23 202.6E. 2-Lane Lncivided
-2k 202-8E, 3-Lane Undivided
The application of Design Standards is covered later in 202-9E, 2-L ane Undivided
) 202-5E, 3-Lane Undivided
this chapter. @-8[4 202-10E, 1-Lane Ramp
&3]t 202-10E, 2-Lane Ramp
-8 Feature Defintions
v Project Settings
(-8 Temain Fiters
[ Ltility Filters
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5.4 Civil Geometry Manipulation and Modification

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 simple line drawn using the Line Between Points command has two rules: Length and
Direction.

asks - 0 X

T
JTasks | v—I

[_ic."' Civil Toals ]‘

l\ﬁj é{:]pﬂﬁpé >§> JJE‘»»% iil-tpﬂ-?"—'i
_“.;.

|:‘¢ Analysis & Reporting v | "

|ﬂl General Geometry w |
< Horizontal Geometry HERA
40 @y

+
2

.,
AN, 707

B

?“ q Line Between Points i/ﬁa E..
TN

LAY AL
o

T

The rules can be reviewed in the Element Information dialog. An example for a line element is shown
below.

(i) Element Information = Pg )

= &  Selection

B

General
= Geometry

Extended

- R IR A

Line Between Points Rule

Length 239170
Direction N83°02'18.8"E

Geometry Points L
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MicroStation’s Manipulate commands (Copy, Move, Scale, Rotate, etc.) cannot be used on ruled
geometry. The rule must be removed in order to use these commands. To remove a rule, select the line
and choose the Rules menu as shown below.

/[- 6’@ 2 e Q X

KhaoXo

The following options are provided:

Lock — Deactivate Rule

Remove Rule

Unlock — Activate Referencing Rues
Lock — Deactivate Referencing Rues
Remove Rule

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.

For example, a simple two-point line has several manipulators as shown below.

e NeggRe™

Clicking on the direction or the length manipulator will open an editor to change the display as shown
below.
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¢
®

N83'02188°E

h

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

i’l
' owve Poin
. -

Tip: The size and color of the Manipulator Text can be adjusted in the User Preferences. From the
MicroStation menu, select Workspace > 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
MicroStation Perpendicular snap to draw the line at a perpendicular form the horizontal line to a specific
ending point.
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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. The
result is shown below.
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5.5 OpenRoads Geometry Commands

OpenRoads Geometry commands are contained in two task lists as summarized below.

General Geometry

JTasks ~ The General Geometry commands are accessed from
['- Civil Tools | the Task Navigation dialog by selecting Civil Tools >

M:}.A{g. _Jll' . i’]?» QQ. E» Q< ﬂf.-, General Geometry.
wt

it
"

B 5, This toolset is split into four separate groups as

% Analysis & Reporting v summarized below.

i} General Geometry H ] ) _
dm {m a_@ ® @q? r @ See the online help for more information.
M Z 7

E 33 3 of
EYR

Geometry Toggles

a7l Y, @& T O

Design Standards Toolbar
Opens the Design Standards Toolbar, shown below, which allows selecting the active
design standard as well as setting the design standard for a specific element.

Design Standards Toolbar Léﬂ/ Vertical Design Standard List
4y A | po2-8E, 2-Lane Uf+] | 55 MPH "]ﬂ

Horizontal Design Standard List

ﬁjﬁ Set Design Standard
Used to assign a design standard to an element that previously had none. The
active design standard is assigned to the selected element(s).

/F‘-"';-. Toggle Active Design Standard
— When toggled on and placing a “civil” element, that element is assigned with
the active design standard when drawn to the model. When toggled on certain
tool parameters will be set automatically to meet the active design standard.

ﬁilﬂ Set Design Standard
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This tool is also found in the Design Standards Toolbar, See description above.

£€? Features Definition Toggle Bar
Opens the Features Definition Toggle Bar shown below.

Features Definition Toggle Bar =
gj‘:) No Feature Definition |E| (,j:u";;9 & Ir’l‘*‘ 8

Q Use Active Feature Definition
& Forces the active OpenRoads tool to use the feature definition defined here.

Feature Definition List
Drop-down list to choose the active feature definition

& Match Feature Definition
& Will set the Feature Definition List to the feature definition that is assigned to
the selected element.

Create 3D Automatically

Click the Create 3D Automatically icon to generate 3D model elements for the
created elements. The 3D element is computed by best fit of the default terrain
model. But, if the element being created is adjacent to other geometry
elements which have a defined design profile, then a quick profile transition is
computed to define the 3D element.

R )

""I"" Use Feature Definition Template
Click the Use Feature Definition Template icon apply a roadway template to the
created element automatically. The feature definition must have a template
assigned in its properties.

Chain Commands

V4 If the tool chaining is toggled on, then many tools can automatically determine
base elements to use during calculations. For example, Arc Between Elements
will choose the two most recent elements and set them for base elements to
construct its fillet.

@ Rule Deactivation

If toggled on, then tools create elements with rules disabled.

i 9_? Set Feature Definition
Used to assign a feature definition to a civil geometry element, or change the feature
definition on an element.

@3@ Match Feature Definition
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This tool is also found in the Features Definition Toggle Bar, See description above.

F Civil Message Center
Opens the Civil Message Center dialog which is used to review errors in the design
standards that have been placed in the file.

(@ Set Element Information
This command can be used to add a note to an element that is displayed in the Element
Information dialog.

iE

Geometry Import/Export

W?ép\/

v Import Geometry
Import geometry elements that are stored in the COGO databases

1 Export to Native
- Used to export selected civil geometry elements into one of the following COGO
databases: MX FIL files, InRoads ALG files, or GEOPAK GPK files.

‘l/ Create Civil Rule Feature
Assign Civil Geometry rules to elements created by tools other than civil geometry
commands.

Geometry Civil Toggles

e 5t % of

2% Activate Civil AccuDraw Toolbar
" Activates or deactivates Civil AccuDraw.

w'»* Remove Rules
Removes rules on selected elements.

7 Deactivate Reference Rules
Deactivates reference rules on selected elements. Reference rules are elements upon
which the chosen element is dependent. For example, a curve between elements
depends on the two other elements that define it. This command allows deactivating
the rules for those other elements.

Geometry Design Elements
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57 SetActive Profile
Used to define which profile element is used to define the 3D model for a corridor

,% Set Active Terrain Model
' Used to designate the active terrain model. The active terrain model is used when a
profile is generated and also used as the default target for corridor modeling.

_=|$J Select by Graphical Filter
Places all elements matching the Graphical Filter into a MicroStation selection set.

Horizontal Geometry

The Horizontal Geometry commands are accessed from the Task Navigation dialog by selecting Civil
Tools > Horizontal Geometry.

Tasks + | This toolset is split into several separate groups as
| # civil Tools I summarized below.

1 é £+-]>ﬂ?,i% réf? ’Q\Q_’E’J m}*?»
> &
EI'—'F qﬂ

< Analysis & Reporting

See the online help for more information.

EI_II. General Geometry

> (¢ ¢

< Horizontal Geometry
a i@ ¥
W o

E LI T

RO /MG, 2/
TN

AL LAY S AT
s 7 Y

Horizontal Geometry Point
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M '\-+
¢ e
@ Point
Constructs a civil point element.
2 Equal Spaced Points
+

Inserts a specified number of points, points at a defined interval, or a combination of
both into the View.

Horizontal Geometry Line

E L % F ../l v

- " " S

Line Between Points
Creates a line between two user defined points.

¥ Simple Line to Element
¥ Constructs a line at a skew to a reference element. Note other line to element tools can
be accessed via this button with a long left click.

’ Simple Line from Element
Constructs a line at a skew from a base element. Note other line from element tools can
be accessed via this button with a long left click.

, .~ Line Between Arcs
Constructs a line between two previously placed arcs.

'

l__ Chamfer Between Elements
Planes a corner, example, it alters an existing intersection by inserting a line between
the elements.

Horizontal Geometry Arc
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RO /e, 2N

O Circle

Draws a circle.

Arc Between Points
Creates an arc between points.

(= Simple Arc to Element
* Constructs an arc based on a selected base element which controls tangency at one end.
Note other Arc to Element tools can be accessed via this button with a long left click.

”) Simple Arc From Element
* Constructs an arc based on a selected base element that controls tangency at one end.
The construct may also include an optional spiral transition or arc transition (2 center
curve). Note other Arc from Element tools can be accessed via this button with a long
left click.

ﬂ Simple Arc Between Elements
* Constructs an arc between two previously placed elements. This tool has the ability to
optionally apply a back and/or forward transition and/or taper between the elements
and the constructed arc. Note other Arc Between Element tools can be accessed via this
button with a long left click.

Arc Between Arcs

Constructs an arc between two previously placed arcs. This tool has the ability to
optionally apply both a back and/or forward transition between the base arcs and the
constructed arc.

J

}_Q'.. Complex Transition Between Any Element and Arc
Constructs an arc between two previously placed elements. This tool has the ability to
optionally apply a Back Spiral and/or Ahead Transition between the elements and the
constructed arc.

Horizontal Geometry Spiral

%) Spiral From Element
Constructs a spiral from a previously placed element, using this base element to
determine tangency at one end.
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Spiral Between Elements
Constructs a spiral (or spirals) between two base elements that determine tangency.

Horizontal Geometry Complex

A LAY S IR

[

Complex By elements
Constructs a complex element of previously placed elements by joining them in
sequence.

2:’ Complex by PI
Creates a linear element with curves based on user input of PI (point of intersection)
locations. The curves can include transitions or set the radius to zero for no curves at
the PI.

'”‘j}f Complex Redefine
Replicates an element at a specified distance from the original.

" Insert Horizontal Fillet
Inserts a curve into a previously created element.

“ '~ Append Element
" Constructs a complex element by appending additional elements in a previously
established complex element.

& Define Horizontal By Best Fit
Constructs an element that best fits a course defined by a selected linear object.

i~ Simple Offset Entire Element

* Constructs linear elements based on various methods of offsets from a base element.
The base element may be a line, arc, spiral, or complex. Note other offset tools can be
accessed via this button with a long left click.

— Reverse Curve by Angle
Constructs reverse curves between previously drawn elements. Note other Reverse
Curve tools can be accessed via this button with a long left click.

—I_ Create Geometry by Template
Used to access the Pick Template dialog then insert the chosen template into the
drawing relative to a reference element. Any point in the template, whose feature
definition is set to create geometry, will produce offset element constructions at the
template defined offset.
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Horizontal Geometry Modify

S Y

JJ Start Station
Assigns stationing to an element.

;f Add Station Equation
Defines a station equation at a designated location on an element.

‘-/‘ Create Civil Rule Feature
Assigns Civil Geometry rules to elements created by tools other than civil geometry

commands.

+~ Copy Element
The Copy Element tool creates a new instance of visible geometry only.

Page 78 Chapter 5 — Civil Geometry



® GEOPAK OpenRoads Technology for Civil Design March 30, 2017

5.6 Civil AccuDraw

Placing elements in a 2D model is like manual drafting — all elements appear on the same plane, the
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.

Civil 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.

Select Tools > Civil AccuDraw > Activate Toolbar from the MicroStation pull-down menu to open the
Civil AccuDraw dialog shown below. The first icon is used to turn Civil AccuDraw on or off.

Civil AccuDraw @

B o [ | © o O] A a4

|Tcgg|r: Civil i\ccuDrawl

Civil AccuDraw performs many of the same functions as MicroStation AccuDraw but has greatly
expanded capabilities for the civil designer.

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

This guide will cover only a few of functions available when using Civil AccuDraw. For more information,
see the GEOPAK online help by selecting Applications > GEOPAK > Road > Help. From the Civil Help
dialog, select Civil Tools > Civil AccuDraw.

The coordinates of the current cursor position are displayed by default in a floating dialog as shown
below. You can switch between the floating or fixed dialogs using the up and down arrow keys. The
contents of the dialog will depend upon the current ordinate system selected.

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

Values entered in the floating dialog are locked when
the Enter key is pushed.

To unlock a value, tab to the field and push the End
key.
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Shortcuts: Civil Accudraw Settings
Civil AccuDraw shortcuts and settings are accessed by selecting and holding down the left mouse button
on the second icon as shown below.

cl Acoiene R & These shortcuts are described in the online
--.-" km:f\' O 0on @ - LA 44 help by selecting Applications > GEOPAK >
== . 1 Civil AccuDraw Settings Road > Help.
L7 2 Keyn Dialog
2+ 3 SetOngin From the Civil Help dialog, select Civil Tools >
" 4 Show Shortcuts Civil AccuDraw > Civil AccuDraw > AccuDraw
5 Look Index Tool Access > Shortcuts.
" & Rotate Compassto Norh

|~

Rotate Compass to View

le=

Rotate Compass to Side

(=]

Rotate Compass to Front

0 Rotate Compass to Base
@ Rotate Guick

W Rotate Compass to Element
E Rotate View to Compass

R Go To Tool Settings Dialog
T Switch Dialog Mode

¥ Civil AccuDraw Help

I @S<ellWwa®s 7 [

Open as ToolBox

A single-click on the second icon will open the Civil AccuDraw Settings dialog shown below.

p ~
Civil AccuDraw Settings lil_l-g_hj

These settings are described in the online help by

Operation | Display | Coordinates | Favarites | selecting Applications > GEOPAK > Road > Help.
[ Auto Load

Floating Origin From the Civil Help dialog, select Civil Tools > Civil
Context Sensitivity AccuDraw > Civil AccuDraw > Settings.

Smart Key-ins
Frezerve Method Locks
[E] Sticky Z Lock
Mways Show Compass

[ Show Accudraw Dialog

Civil AccuDraw Compass

Page 80 Chapter 5 — Civil Geometry



® GEOPAK OpenRoads Technology for Civil Design March 30, 2017

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 number of 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 in
— Settings > Design File > Angle Readout.

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

-56°5112"

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.
RQ is used to quickly and temporarily rotate the drawing plane.

RE rotates the drawing plane to match the orientation of a selected element.

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

N752231"E

3796139

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

Civil AccuDraw @

--.—" . :;"\' @Gt. ap -~ i3 /,( 9,( ---j;!r

Distarice,|

Direction| 56
3

Angle Syntax
The input for angle and direction fields follows the MicroStation 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 DDAMM’SS”
The following are not supported in the current version:

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

Use of d, m and s to designate degrees, minutes and seconds.

XY
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Rectangular coordinates can be entered by use of the XY ordinate as shown below.

Civil AccuDraw @

X

vvvvvvvvvvv

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.

Civil AccuDraw @

--.-" . :;"\- o @ -+ A

The reference element can be a MicroStation element or a Civil 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.

To select the reference element, with the Station-Offset ordinate active use the O shortcut to select the
reference element. Once selected, data can be entered using station and offset values relative to the
reference element as shown in the example above.
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5.7 OpenRoads Feature Definitions

As you draw information using the OpenRoads horizontal geometry tools, the plan view representation
of the item is drawn using the active MicroStation settings. OpenRoads Features are used to define not
only the plan view representation of an object, but also 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:
e Curb and Gutter
e Pavement
e Catch basins, Manholes, Inlets

e Walls

e Ditches

e Cut and Fill Slopes
e FEtc.

Feature Definitions are normally created in advance for your use in order to standardize the design.
Three types of Feature Definitions are supported by the software:

Point Features
Control Points
Catch Basins
R/W Marker
e Etc.

Linear Features
e Curb and Gutter

e Walls
e Ditches
e FEtc.

Surface Features

e Existing Ground

e Aggregate Base
Asphalt Pavement
e Etc.
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Features are defined in MicroStation DGN Libraries. The ODOTcadd Configuration defines which feature
libraries are available for ODOT use. The libraries can be reviewed using the in the Civil Standards tab of
the Project Explorer dialog as shown below.

2
%4 Project Explorer ==
| Links v |
| File v |
| Civil Model v |
Civil Standards L
= Civil Standards -
-l 12345_BKDO2.dgn, Design
&l Libraries

@8 Civil Cells

v Design Standards

B-w8 Feature Definitions

E---w"} Feature Definition Model (ODOT_Features_Design.dgnlib, Design)
- Buildings

g Comidor Meshes

g Drainage

@ DTM and Grading

g Geometry & Stations

@ Geotechnical

¥ Guardrail & Bamiers

(g Hydraulics -

Survey b

The Features are organized by categories. Expanding a category will reveal the features available in the
category. Right-click on a Featre to review the properties as shown below.

Civil Standards ~

- Right-of-Way -
g Roadway
- Signals
-l Survey
g Template Components
g Template Points
- Temain Models
- Utilities
EI_' Bectric

'---"49
-y UT_P_Flectric Delete
',; UT_P_HBectric Rename ]
- UT_P_Hectric/ Co
&y UT_P_Power P =
L@y UT_P_Power/L] Cut

-l Gas -
]: Misc & Pmperhs[

[
[
[H-{gF Sanitary
[
[

[T - - - -

m

- Telecommunications
-

Water




©

Depending on the type of feature definition, there are various properties defined for the item. Some
examples are shown below.

=
(1) Element Information

=
(1) Element Information

£ Selection
2l 'T_P_Electric/Power Line

Feature Definition

MName Prefix

Plan

Auto Annotate
Auto Export
Mative Style
Element Template

False
False

Proposedilhtilities\Hectric/Power

3D

~

Mative Style
Element Template

Survey

E-#; Selection

"l, UT_P_Hectric Box

Feature Definition

Name Prefix

Plan

~

MNative Style

Auto Annotate
Luto Export

Falze
False

Element Templat: Proposed\Uitilities\Hectric/Power\P Hectric Box

3D

MNative Style
Element Template

Is Survey

Mative Style

Alpha Codes

Mumeric Code

Default Zone

Terrain Model Attribute

False

Linear Default Settings

Carridor Template
Terrain Model Feature Type
Create Template Geometry

Lutomatically Create 3D Elements False

None

Falze

Projected Profile

Mative Style
Element Template

Intersected Profile

Mative Style
Element Template

Profile

Auto Export
Mative Style
Element Template

False

Cross Section

Mative Style
Element Template
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5.8 Working with GPK Files

Legacy GEOPAK Road commands use the GEOPAK Coordinate Geometry (COGO) Database to store all of
the geometric alignment information (both Horizontal and Vertical) for the project. The COGO database
has a .gpk file extension.

Horizontal and vertical alignment information generated using the OpenRoads Geometry tools is stored
directly in the active MicroStation model. The GPK file is not required for OpenRoads commands;
however OpenRoads horizontal and vertical alignment information must be exported to the GPK file for
use with the legacy GEOPAK commands.

There are two ways to export OpenRoads geometry to the GEOPAK GPK file:

© Manually export selected OpenRoads geometry alignments using the Export to Native
command.

© Automatically export OpenRoads geometry as the alignments are created by use of specific
feature definitions that have been configured to auto-export the alignment.

In either case, the GPK file must be created before exporting the geometric information. The export
process does not create a GPK file.
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Exercise 5B -GPK Files

OpenRoads alignment information is stored in MicroStation design files, however, it is still necessary to
create a GEOPAK Coordinate Geometry Database that will also contain the horizontal and vertical
alignments.

The location of the GEOPAK COGO database is defined by the Working Directory parameter in the
GEOPAK User Preferences dialog. Creating a GPK file is as simple as defining the Working Directory, and
entering a Job Number for the GPK file when the COGO command is accessed.

Note: For most projects it is desirable to create a GEOAK Project and use the GEOPAK Project Manager
to facilitate the plan production process. The procedure to create a GEOPAK Project is detailed in
ODOT’s GEOPAK Road 1 Training Guide.

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD Services/Standards/Documents/St
artmenu/GEOPAK V8i Road1.pdf

The training data already contains a GPK file that was created by the Survey personnel. This file contains
the existing alignment information. For the purpose of OpenRoads training, we will define the Working
Directory and review the process to create a GPK file for cases where one has not been provided by the
Survey personnel.

v" Open MicroStation using the shortcut provided for the training class.
C:\ODOT_Training\OpenRoadsDesign\

v"In the MicroStation File Open dialog, set the User and Project as follows:
User: ODOTcadd
Project: 12345_HORIZ_GEOMETRY

v Open the following design file for the training project:
\Design\Geopak\Basemaps\12345_BK002.dgn

v’ Set the GEOPAK Working Directory by selecting Applications > GEOPAK > Road > User
Preferences. Define the Working Directory as the \Design\Geopak folder for the project.

B User Preferences l = S

iinit System (Engish x]  Output Accuracy
Distance:
Coordinates: |NE b

Station: [9+53(9).12 hd

Direction:
Angle Seconds: [3739.12" £

Station:

Waorking Directony:
[ Feature Preferences... ]

[] Show this dialog at startup Select Werking Directory
[ COG0 Preferences... ]

Page 88 Chapter 5 — Civil Geometry


http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Standards/Documents/Startmenu/GEOPAK_V8i_Road1.pdf
http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/CADD_Services/Standards/Documents/Startmenu/GEOPAK_V8i_Road1.pdf

@ GEOPAK OpenRoads Technology for Civil Design March 30, 2017

v Check the Show this dialog at startup option to automatically open the User Preferences dialog
every time GEOPAK is activated. This is useful to verify that GEOPAK is pointed to the correct
folder location for the project that you are currently working on.

v Select OK to confirm the dialog settings.

After configuring the User Preferences, we can now open the GEOPAK Coordinate Geometry dialog to
gain access to the GEOPAK GPK file.

v" From the MicroStation pull-down menu, select Applications > GEOPAK > Road > Geometry >
Coordinate Geometry to access the dialog shown below.

~ -

Coordinate Geometry

Job: Q
Operator Code:
Subject:

oK | [ Cancel

The dialog has the following options:

Project Name
This optional field is used to set a description that is displayed at the top of any COGO
input and output files.

Job

This is used to designate the GPK file name. The Job Number entered here can be
alphanumeric, three characters maximum, with no spaces or special characters. The
resulting GPK file is named as follows: Job###.gpk

To the right if the Job field is a selection button that can be used to browse the current
Working Directory to select any previously created GPK files.

Operator Code

The Operator Code is used to identify each individual user of the COGO database by
their initials. The field has a maximum of two alphanumeric characters. COGO input and
output files are stored using the Operator Code as part of the resulting file name.

Subject
This optional field is used to enter a description.
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v Enter 000 for the Job Number
v’ Enter your initials for the Operator Code.

v' Select the OK button. You are prompted to create the GPK file as shown below.

P )

Alert

y Job number 000 does not exist.
1

Do you wish to create coordinate geometry database for
Job Number 0007

Yes Mo

v' Select Yes to create the GPK file. The Coordinate Geometry dialog shown below is opened.

B Coordinate Geometry Job: 185 Operator: JD = | = 23

Fle Edt EHement View Tools

REZ k¥ 4/ RIKE R Do % %%0
[] Redefine [Disable Visualization ¥ )| OFF (Feature) [ [ Browse | (981234 ~)(5°99.12"  +]

COGO Key-n: (=]

The file is created in the folder specified by the GEOPAK Working Directory parameter and is
named as follows: job000.gpk

NOTE!

We will not use this GPK file for the training class. This file was created simply to illustrate the
GPK file creation process without creating a GEOPAK Project. As stated previously, users will
normally create a GEOPAK Project as detailed in ODOT’s GEOPAK Road 1 training guide.

Tip:
ODOT recommends setting the visualization mode to Disable Visualization when working with
the OpenRoads tools.

v Close the COGO dialog. It is not necessary to keep the COGO dialog open when exporting
OpenRoads geometry to the GEOPAK GPK file. All that is necessary is the Working Directory is
defined with the path to the folder where the GPK file is located, and the GPK file has been
previously created.
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5.9 Exporting OpenRoads Geometry to the GPK
OpenRoads geometry can be manually exported using the Export to Native command, or automatically
exported by using a Feature Definition that has been configured with the Auto Export and Auto

Annotation options toggled on. Each option is discussed below.

Export to Native

The Export to Native command is located in the General Geometry task group as shown below.

it General Geometry H

o, g @8 ™ O
iz

E _:Ti— a Export to Native i

R |::f:\i 1‘% Eﬁl

Exporting via the Feature Definition

When the command is selected, you are prompted to
select the OpenRoads geometry elements that you would
like to export. After selecting the element(s), right-click
(reset click) to complete the process.

The ODOTcadd configuration contains several feature definitions that are used for geometric
alignments. These features are defined in the DGN Library ODOT_Features_Design.dgnlib.

The features can be reviewed in the Project Explorer
dialog in the Civil Standards group as shown at right.
Unique features are defined for various types of

geometric data as shown at right.

These features, contained in the Geometry &

Stations category, define two key parameters that
are used for storing the geometric data in the GPK
file and also for annotating the geometry: Auto

Export, and Auto Annotate.

Auto Export

The Auto Export parameter is enabled for
every feature in the Geometry & Stations
category except the Scratch Alignment

feature.

With this parameter enabled, OpenRoads
graphics drawn using one of these feature
definitions will be automatically exported to
the GPK file when the element is initially

drawn or subsequently edited.

4 Project Explorer

Links
File
Survey

Civil Model

Civil Standards

> e[| ¢ ¢

Feature Definitions

Feature Definition Model (JDOT_Features_Desi

G- Buildings

&)-{g Comidor Meshes
- Drainage

‘ DTM and Grading

[l

-

==

B

L“.saasaees

Geometry & Stations

€. Scratch Alignment
Geotechnical

Guardrail & Bamiers
Hhordra dice

>

Auto Export will update the GPK definition for the alignment for every action that is done to the

alignment graphics, including deleting the graphics.
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Auto Annotate
The legacy GEOPAK Design and Computation Manager Database is used to annotate stations
and curve data along your OpenRoads geometric alignments.

Each Feature Definition in the Geometry & Stations category has been defined to correspond to
a companion item in ODOT’s legacy GEOPAK Design and Computation Manager Database,
ODOT.ddb.

When the geometry is exported to the GPK, the Auto Annotate parameter will trigger the
station annotation function using the corresponding item in ODOT.ddb.

These feature definitions have been specifically configured for working with OpenRoads
alignments in the Geometry basemap BK design file. These features annotate only the station
and keypoint information and are not intended to be used for plan production purposes in the
roadway basemap BP design file. Curve data is not annotated when using these features.

The current annotation scale value is used to determine the text size for the annotation. The
following annotation scale values are supported:

Engr: 1:10
Engr: 1:20
Engr: 1:50
Engr: 1:100
Engr: 1:200
Engr: 1:500

The Auto Annotate parameter is enabled for every feature in the Geometry & Stations category
except the Scratch Alignment and CL_P_Driveway features.

Using Feature Definitions to Draw OpenRoads Geometry

As we have discovered, Feature Definitions control the
appearance of our OpenRoads alignments in various

contexts (plan, profile, 3D, cross sections). § Line - X
[ Distance
Feature Definitions can be applied as the graphics are ] Line Direction
drawn, or defined later. For example, the Horizontal -
. . Feat
Geometry command, Line Between Points can be are
defined with the parameters shown at right. One of Feature Definition .
these parementers is the Feature Definition, which is Name [ S;D "
selected from the drop down list. N A = @ CL_P_Diveway l
----- @ CLP_MOT
. L ) N S CL_P_RW
The Use Active Feature Definition option can be usedif | § CL_X_Construction
you have previously defined a feature as the active = @& CLX_MOT
S R @ CLX_RW
feature by use of the Features Definition Toggle Bar (see @ CL X Suvey
page 70). ----- @ Scratch Mlignment
+--@ Guardrai & Barmiers v
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After a feature has been selected, the Name field will be populated

with a prefix to use for naming the geometric alignment. The prefix is Feature Fs
defined in the selected feature. For example, choosing the feature Festure Definition

definition CL_P_Construction will default to a Name value of CLP_ as
shown at right.

MName CLP

See the ODOT CADD Engineering Standards Manual (ODOTcadd),
Section 300, for more information on naming standards for geometric alignments.

Using the “Scratch Alignment” Feature Definition

We recommend designing your alignments with a temporary feature assigned so the individual
components of the geometric alignment (lines, arcs, spirals) are not automatically exported to the GPK
file until you have completed the design of your alighment.

You can choose the Feature Definition as each element is placed, as shown on the previous page, or you
can set the Active Feature as detailed below:

v' Open the Feature Definition Toggle Bar from the Horizontal Geometry task group as shown
below.

< Horizontal Geometry BEEEA

Qﬂ?_l%&@@l

W - " [Fr:aturr: Defintion Teggle Bar
+

v’ Choose the feature definition Geometry & Stations > Scratch Alignment to use while working
on alignments. This will draw the geometry on the level SC_Scratchl and will not automatically
export the individual elements (lines, arcs, spirals) to the GPK as they are drawn.

Features Definiticn Toggle Bar

S
,g\? Scratch Mignment E@ﬂ? ‘./'“i“ ,5?; @ 1

[ Uze Active Feature Definition I

v Toggle on the Use Active Feature Definition option as shown above. This will automatically
assign the selected feature as the active feature as you use various OpenRoads Geometry
commands.

v" Once the alighment has been completely defined, assign the appropriate feature to export and

annotation the alignment when you store the graphics as a complex alignment. See the example
on the following page.
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In the example below, two lines were drawn using the Line Between Points command. The central curve
was created using the Simple Arc command.

The Complex By Elements command is used to create the alignment that will be exported to the GPK file
and annotated.

< Horizontal Geometry HERA
oI o g @ ¥

W e

e/ N, U
RO/, 00D
TN

AL AT SIS

:_] Complex By Elements l

Create Co... —
q} reate Lo x " Features Definition Toggle Bar x
Method Automatic
W |cL_P_Construction ] of
B 7] 0L LY
Feature L]
Feature Definition |Use Active Featurene)
Name CLP_TEST T R R

After the complex element has been created, the Auto Export function that has Job Number
been defined for the Feature Definition will now automatically store the alignment 10b185.00k
in the GPK. You are prompted to select the GPK file to store the alignment as
shown at right.

The graphics are updated using the Active Feature as shown on the following page.
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In this example, the MicroStation Annotation Scale was set to Engr 1:20 and the feature Geometry &
Stations > CL_P_Construction was used. The graphics are placed on the level shown below for each

feature definition.

Feature Name

MicroStation Level

CL_P_Construction

CL_P_Construction

CL_P_Driveway

GE_P_Driveway_CL

CL_P_MOT CL_P_MOT
CL_P_RW CL_P_RW
CL_X_Construction CL_X_Construction
CL_X_MOT CL_X_MOT
CL_X_RW CL_X_RW
CL_X_Survey CL_X_Survey

Scratch Alignment

SC_Scratchl

Notes:

© Use the Scratch Alignment feature when you are working on an alignment. Don’t assign one of
the other features until you create the complex element.

© The driveway Feature Definition does not place any stationing in the design file.

© These items should be thought of as equivalent to COGO Visualization graphics when using the
legacy GEOPAK COO tools. The graphics and stations drawn when using these feature definitions

are not intended for plan production.

©  For plan production purposes, use the GEOPAK D&C Manager to plot the centerline and station
information in the appropriate basemap design file.
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5.10 Stations and Station Equations

Start Station

When OpenRoads alignments are stored, the software assumes a beginning station value of 0+00. This
station can be redefined by use of the Start Station command.

< Horizontal Geometry EEEA
- . - The command has two parameters:

a M iy e @ &
| +
W e Start Distance
E /N Y N The distance along the alignment to assign the Start

i s - Station. The beginning station is computed based on the
B ~ - L . o

O "‘ﬂ ) ‘ﬂ» b) N Start Distance and the Start Station value.
TN

ff pd ,ﬁ, RS e Start Station
Aoy ’ ot The station value to be assigned at the Start Distance

— location.
s

Start Station

When you assign the Start Station value to the alignment, if the feature definition that is assigned to the
selected element has been defined with Auto Export and Auto Annotate set to True, the alignment is
automatically updated in the GPK file and the graphics are updated to reflect the new station value.

Tip: Make sure MicroStation’s current Annotation Scale setting is set to one of the supported, as

defined on page 89, in order for the Auto Annotate function to properly update the graphics and display
the alighment stationing.
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Add Station Equation
The Add Station Equation command, located to

the right of the Start Station command adds

parameters for the Ahead Station and Back Station.

£

_ Horizontal Geometry ~

ot g @ ¥

o g @

E ‘_" ’.-":
RO /M6, 207
TN

S IET S

- .

3

(3

H

5 J‘l;ﬂ \/ +
Add Station Equation k

] TITETrY

B vertica

&
A

Ahead Station |428+27.30
[ Back Station |427+16.17 R1
P~
Distance 42161657 .

"~ .
- -
- -
-

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 as shown below.

AV

|Locate Back Station |

Back Station | cEiEa R FN

T -

When the equation is applied, if the feature definition that is assigned to the selected element has been
defined with Auto Export and Auto Annotate set to True, the alignment is automatically updated in the
GPK file and the graphics are updated to reflect the new station equation.

Station equations are defined using the “Region’

" concept in the same manner as GEOPAK COGO chains.

See ODOT’s GEOPAK Road 1 Training Guide for more information on station equations.
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5.11 Design Standards

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

The design standards can be used for two purposes:

€ Provide default values for element creation tools such as radius of a curve for a selected ODOT
standard

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

The Design Standards Toolbar allows you to select and apply a design standard. On the Task menu,
select Tasks > Civil Tools > General Geometry > Design Standards Toolbar.

Design Standards Toolbar @
‘%H P02-7E. 2Lane Uf=] | 55 MPH B

The toolbar contains a drop-down list to select the design standards and the design speed. The Vertical
design standard 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.
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The values defined for a design standard can be

reviewed in the Project Explorer dialog by right- Civil Standards A
clicking on the Design Standard and choosing the =" Civil Standards
Properties option. 12345_BKOD1.dgn. Design
B---wﬂ Libraries
---'..H Civil Cells
The properties for the selected design standard are 2wl Design Standards
h bel B---wﬂ QODOT_DesignStandards danlib, Design
shown below. G-301 Verticl
Elﬂé Horzontal

Transition lengths for acceptable radius values are -1 éizggmz';fne Undividd
defined in a table. Selecting the Table optioninthe | | . 84 30 MPH
properties list will allow you to review thevalues | = % 35 MPH

) . P A S B b 40 MPH
that have been defined for a specific design | = M 45 MPH
standard. | E 4 50 MPH

----- LIIY 55 MPH
. . T R R B 4[4 &0 MP Copy
For each radius entry, the appropriate transiton | ¢ = i Bn &5 MP} _
(spiral) length is shown. | £ls 70 MP |5 Propgties |
Ao 75 MPH .

(1) Element Information = 2 |
Eﬂé Selection
1Y 55 MPH

| 53 Table Editor [E=REEE™
Design Values ‘ L X B R
5 55
DZfe::It Radius 954 9279 Radiug Default Transitio...  Minimum Transiti... & =
Minimum Radius 954 9279 2 9549257 205.0000 0.0000
PE‘S'“O” Type Table 1041.7415 205.0000 0.0000
able
Include Transitions True 11453156 200.0000 0.0000 £
Check Tangency True 12732396 152 0000 0.0000
Mertical DesinnStandasd L 1432.3945 182.0000 0.0000

¥l

Wertical Design Standard 55 MPH 1657025 1650000 oo

l 1909.8593 154.0000 0.0000
Arcs 2291.8312 136.0000 0.0000
Minimum Arc Length 0.0000 Rows [4 4 |1 of12 | b b
Tangents "
Maximum Tangent Length 10000.0000
Minimum Tangent Length 0.0000
Maximum Deflection 100"
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To Apply a Design Standard

Let’s take a look at an example applying a design standard when using the Simple Arc command to place
a curve between two tangent lines.

© The Design Standards Toolbar is set to the ODOT standard 202-8E, 2-Lane Undivided with a
design speed of 55 MPH

© The Toggle Active Design Standard icon is checked on

© Using the Simple Arc command, the Radius value defaults to the value defined in the selected
design standard, 954.9279

© 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.

% i et
nimfExdend - |Both %lﬁ [ndivided\55 MPH - | 55 MPH v e
Radius 954.9297 .
Loop O P
Feature ~

Feature Definition | Use Active Featurs

Name

- e T
72371
— Lrjﬂ ____ =Ty
.v"-'-‘ i Dl =
o o 3 I,- ~—— -
e AV ; el
- N
- | |Select Construction Secter |
ot Radius | EEIEEER =
- \ i

&

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.

Page 100 Chapter 5 — Civil Geometry



To Review a Design Standard Violation

In the event that a design standard is violated, the software will display an icon on the element with the
violation similar to the example below. Floating the cursor over the icon will display the error message.

f———

Arc radius is less than minimum. -
Design Standard Value = 1041.7415 Actual Value = 954.9297
Level: Default

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

=
Civil Message Center ==

Show All | & 50 MicroStation €3 1 Error 1y 0 Warnings eﬂ Messages

Element Message
ﬁ Ermor Arc radius is less than minimum

You can zoom to the error by right-clicking on the error and choosing the Zoom To option.
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Exercise 5C - Proposed State Route 185

State Route 185 is the main alignment for our project. In this exercise we’ll lay out a new proposed
alignment for State Route 185.

v" Open MicroStation using the shortcut provided for the training class.
v"In the MicroStation File Open dialog, set the User and Project as follows:
User: ODOTcadd
Project: 12345_HORIZ_GEOMETRY
v' Open the geometry basemap for State Route 185:

..\Design\Geopak\Basemaps\12345_BK002.dgn

v’ Attach the survey information as a reference file. The survey information is located in the
following design file:

..\Design\Survey\Basemaps\12345_BE001.dgn

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

Should Live Nesting be used?
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The sample project contains three roads as shown below.

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

= Level Display - View 1 | = | i:hJ
I:_—Ill_ w [View Display = |

(= A fnone) = [Levels =] [&A4 -

=8l 12345_KMD0S.dan, Design
M ASurveyBasemapst 12345 _BEDD .dgn. Design

Name Used -

m
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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).

&
3;,3.:’

iy

iy .
a-i-‘*-‘:::::ﬂ::::::;:n::: a
]
g [
e
[ ]
N
H
4 | Set As Active Terrain Model |
o "
3 4ALE :
]
L

v" From the Civil Tools > General Geometry task list, choose the Features Definition Toggle Bar

L@

Active Feature Definition icon.

B Features Definition Toggle Bar

{,}:3 |Scmtch Alignment

| Use Active Feature Definition |

command.
Start by placing a 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. Use the MicroStation Origin Snap to ensure you
are starting the first point of the line by snapping to the center of the RRSKP cell.

*

b Line

[] Distance 6.8250
[] Line Direction |NS0°0000'E

~

Feature
Feature Definition | Scratch Alignment | s

MName

Page 104

icon. Set the active feature to Geometry and Stations > Scratch Alignment. Toggle on the Use

v" From the Task list, choose the Civil Tools > Horizontal Geometry > Line Between Points

Annotation Cell | Shape
Level: SW_X_Control_Cells_Found
Re

..\ Survey'\Basemaps'12345_BED01.dgn)
Groups= GG{2}

-
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v Define the second point of the line with a Distance of 1556.74 and a Line Direction of
NO00”40°43”E as shown below.

Tip: Degrees, minutes, and seconds are entered using the colon character as a separator.
Example: n00:40:43e

w

Distance 15567400
Line Direction [NOD*40°43"E

Feature ~

Feature Definition | Use Active Feature

MName SC_AMignment
Enter End Paint ' il Vil
= ol 4
Line Direction % 4 SM1BS4 _ —

|
SVITTS ey
VIS SV1734

SVagLY )
SVI682_ _ —

SyiBgl., S22

S GEBTOSV2 1T
SIS

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

Starting from the RRSPK feature, SV901.
Distance: 1595.31
Line Direction: s01:13:48"w

Starting from the end of the previous line.
Distance: 1838.00
Direction: $63:50:18e

Starting from the end of the previous line.

Distance: 650.00
Direction: s03:35:00w
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v" Next we’ll use the Design Standards Toolbar to place a spiral-curve-spiral set. From the
m MicroStation Task list, choose the Civil Tools > General Geometry > Design Standards Toolbar
icon.
v

g

Toggle on the second icon, Toggle Active Design Standard, and select the item shown below.

Design Standards Toolbar =

| ﬁ m 202-7E, 2-Lane Ufz] | 55 MPH 2
=) 202-7E, 2-Lane Undivided {Active Design) -
- 25 MPH (202-7E, 2-Lane Undivided (Active Design)) b
- 30 MPH (202-7E, 2-Lane Undivided (Active Design}))
- 35 MPH (202-7E, 2-Lane Undivided (Active Design}))
- 40 MPH (202-7E, 2-Lane Undivided (Active Design}))
- 45 MPH (202-7E, 2-Lane Undivided (Active Design})) Bl
- 50 MPH (202-7E, 2-Lane Undivided (Active Design}))

m

- 65 MPH (202-7E, 2-Lane Undivided (Active Design})) -

v" From the Task list, choose the Civil Tools > Horizontal Geometry > Spiral-Arc-Spiral command

(this is a sub-command of the Simple Arc command and is accessed by holding down a data-
point on the Simple Arc command).

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

Bt Design Standards Toolbar P9 /

‘{Eﬂ ndivided\55 MPH[» | | 55 MPH [=] ‘ j

Ahead Transition

1 '
@ Spiral-Arc-Spiral | = £ ‘ “ i I
\ H-A N
TrimExtend  Beth [=] \ \=|‘.‘-' '\‘ >
| ' i
Radius 9549279 :. 1 ! Select Construchion Sectar
Loop s i H i Recivs|TEEFE | & 4
I ER A J
1
Back Transition -~ " I i A N
| [ E
! !
Type Spiral [=] b I \
Method Length =] ! ::' k
Length 205.0000 1
i
i
g " T
Type Spiral H
Method Length A
I
Length 205.0000 i
Feature

Feature Definition | Use Active Featurg

Name SC_Alignment
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v Use the Trim/Extend Both option to complete the process

Trim'Extend Both
[[] Radius d7:45
Loop ] [

v Place the second spiral-curve-spiral using the following values:

= .
Radius:

Back Transition Length:
Ahead Transition Length:

d7:45
250
250

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.

'1 Design Standards Toolbar

‘ ;ﬁﬂ ndivided\55 MPH 55 MPH

(‘j Spiral-Arc-Spiral = %

Trim/Extend  Both Iz‘
Radius 739.3004

Loop [

Back Transition -~
Type Spiral =
Method Length [=]
Length 250.0000

Ahead Transition »~
Type Spiral Iz‘

Method Length [=]
Length 250.0000
Feature ~

Feature Definition |Use Active Featurg

Name SC_Alignment

AV
Select Construction Sector ‘ Y
A}

Radius | [EEENTT &4
v

v" Use the Trim/Extend Both option to complete the process
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The second spiral-curve-spiral combination does not meet the currently

selected 55 MPH Design Standard. A red X is displayed on the curve as ‘_\‘::\‘\
shown at right. Design errors can be reviewed in the Civil Message Center '\:;:’\
dialog. '\,b
\
\
Y
‘-

In the default ODOT configuration, the Civil Message Center is docked and unpinned below the
MicroStation view window.

Floating your cursor over the tab will open the dialog as shown below.

|C|'V|'I Message Center

Show All | & 50 MicroStation /B0 Warnings | 0 Messages

Elem.. Message Description
e Emor  Arc radius is less than minimum  Design Standard Value = 5549279 Actual Value = 735.3004

I Civil Message Centeq\l
by

Information about the error is displayed similar to the example above.

No action is required to remedy the error in order to continue designing the corridor model. This
is strictly informational and can be ignored if the data is correct.

If the Civil Message Center dialog has been closed, it can be opened from the General Geometry
task group as shown below.

ELI'. General Geometry == a
a 1 i g '@ Ge[MT|©
wl J,Z :_j?f / | Civil Message Center l
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Next we will create a complex chain from the individual elements that have been placed for the
proposed centerline of S.R. 185.

We will assign a feature definition for the complex element that will automatically export the centerline
element to the active GEOPAK Coordinate Geometry Database (GPK file). Before creating the complex
chain, make sure the GEOPAK Working Directory is defined to specify the location of the GPK file and
that the GPK file exists.

v

v

v

Open the GEOPAK User Preferences dialog by selecting GEOPAK > Road > User Preferences

Verify that the Working Directory is set appropriately for the active project. For this training
class, the Working directory should be set as follows:

C:\ODOT _Training\OpenRoadsDesign\ProjectData\12345_HORIZ_GEOMETRY\Design\Geopak

Close the User Preferences dialog when complete

After verifying the Working Directory is set correctly for the project, take the following steps to create
the complex element:

v

Set the MicroStation Annotation Scale value to Engr 1:20 (from the MicroStation pull-down
menu select Settings > Drawing Scale). Remember that the various centerline feature
definitions are configured to support only specific annotation scale values as previously
described.

From the Task list, choose the Civil Tools > Horizontal

Geometry > Complex By Elements icon

’j, Create Co... — Y

Set the Feature Definition to the Geometry and Stations > Method [ Automati v
CL_P_Construction as shown at right. Maximum Gap ~ [0.0328 |
Feature ~

Key in the Name for the centerline element. Remember
that a chain element will be stored in the GPK file;
therefore the name must follow GEOPAK COGO element

Feature Definition |CL_P_C0nstructiun w |

Name [cLp_s185 |

name restrictions. See the ODOT CADD Engineering
Standards Manual (ODOTcadd) Section 300 for more
information on naming COGO elements.

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.
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v" Select and accept the first element. The entire complex chain is

highlighted. The Job Number dialog is opened displaying a list of all the [ Job Number

GPK files found in the current GEOPAK Working Directory. Choose the ob 185 9p
job185.gpk file to store the complex element in the GPK.

v" The complex element is created and stored in the GPK using the Name
you have specified. If a chain exists in the GPK with the same name, it is
overwritten. The COGO Redefine option is ignored.

v" The Auto Annotate function defined by the feature definition will ensure

that the stationing is displayed in the design file. If the stationing is not
displayed, either the chain was not successfully stored in the GPK file, or

the current MicroStation Annotation Scale setting does not match one of the
scales that the Feature Definition that was configured for.

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.

JJ v" From the Task list, choose Civil Tools > Horizontal Geometry > 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 385+00.00

When the Start Station value is assigned, the stationing is automatically updated in the design
file, as well as in the GPK file. This automatic update to the COGO Chain in the GPK file only
happens if the Feature Definition of the selected alignment has the Auto Export parameter set
to a value of True.

@, Define Starting St.. = i

1 Start Distance (.0000 -
Start Station  385+00.00 |

POT Sta. 385+00.00

S§e
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The parameters for each alignment can be reviewed using the Project Explorer dialog’s Civil Model
group.

Civil Model ~ Various parameters can be reviewed and/or
=L Civil Data ~ edited in Project Explorer by right-clicking on an
- 12345_BK002 dgn, Design . d sel . P .
©, Linear Bomerts item and selecting Properties.
B
[+-gw Profiles . .
~ Stationing For example, the Assigned Station value can be

" Line: SC_Alignment reviewed and edited in the Element Information
Line: SC_Alignmert 7 <Interval .

"~ Flet: SC_Algment4 dialog as shown below.

" Line: SC_Alignment8 <Interval>

+ Fillet: SC_Alignment5

" Line: 5C_Alignmentd <Interval>

- *.. Depends On

Project Explorer + @ X ElementInformation > X
- .
Links - = r:JD
[~ Stationing
File v
Survey w
Civil Model ~
- Civil Data General h
B~ 12345_KMDD3 dgn, Design Eanp e -
=5 _‘ Linear Elements
-4 Complex Element: CLP_S185 Stationing -
..... _\_u.‘hF gm i
o Mﬁlignmem Assigned Location 0.0000
e - Assigned Station 335+00.00
- Line: SC_Alignment7 <Interval= -
@B Fillet: SC_Alignmentd Begin Station 385+00.00 R1
) it A Ci=ti
- Line: SC_Aignment8 <Interval> End Station 438+84 37 R1
#-= Fillet: SC_Alignment5
- Line: SC_Alignmentd <Interval:
. Depends On

When a federated approach is used to create separate design files for each alignment, the graphics may
not automatically display in the “000” basemap (see Using Multiple “Federated” Basemaps).

v' Open the file 12345_BK000.dgn

v’ Verify that the file containing the S.R. 185 centerline, 12345_BK002.dgn, is attached as a
reference

v’ If the graphics for the S.R. 185 centerline are not displayed, use MicroStation’s Level Display
dialog to turn on/off the desired levels for each reference attachment

v' Save settings and close the 000 file when complete
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Exercise 5D - St. Peter Road Improvements

St. Peter Road is located roughly in the center of the project. This is a simple centerline consisting of only
one tangent line. Take the following steps to define the centerline for St. Peter Road:

v" Open MicroStation using the shortcut provided for the training class.
v' Set the MicroStation User and Project as follows:

User: ODOTcadd

Project: 12345_HORIZ_GEOMETRY

v" Open the design file that will be used for the St. Peter Road alignment:
..\Design\Geopak\Basemaps\12345_BK003.dgn

v Attach the alignment information for CLP_S185 as a reference file. Use a Nest Depth of 1.
..\Design\Geopak\Basemaps\12345_BK000.dgn

v Attach the survey information as a reference file.
..\Design\Survey\Basemaps\12345_BE001.dgn

v In the Features Definition Toggle Bar, set the Active Feature to Geometry and Stations >
Scratch Alignment and toggle on the Use Active Feature option

E Scratch Alignment |Z| i?ff ¢'/ ..-|x.| ﬁ{":: @

v/ Use the Line Between Points command to store a line with the following parameters:

Start Point:
Snap to the center of the RSPK feature at Station 400+56.74 on CLP_S185

End point:
Distance: 500’
Bearing: N84709°20”E

Even though this centerline consists of a single element, we still have to make it a complex element to
store it as a chain in the GPK file.

v' Use the Complex By Elements command to define a chain named CLP_STPETER.
v Set the model Annotation Scale value to 1:20

v In the Features Definition Toggle Bar, set the Active Feature to Geometry and Stations >
CL_P_Construction and toggle on the Use Active Feature option

v Be sure to define the complex element for the centerline of St. Peter Road with the direction
going towards the centerline of S.R. 185 as shown below.
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) Create Complex .. | = =
Method Automatic [=]
&
Maximum Gap po2s ()} F e
Feature S e T ki }( """""
---------------- Locate First Element
Feature Definition |Lse Active Featurd~ || (| | et Line: SC_Alignment
Name CLP_STPETER PP L. 5 Beomn mﬁ%ﬁ;’fﬂrﬁlmg"mm
Level: SC_Scratchl
v' When prompted, store the alignment in job185.gpk
»J“" v" Use the Start Station command to redefine the Start Station as 15+00 with a Start Distance of 0.

N \ © Define Starting St... liuloi=h S|

[[] Start Distance 0.0000
Start Station  15+00.00

v From the MicroStation menu, choose File > Save Settings when complete

When a federated approach is used to create separate design files for each alignment, the graphics may
not automatically display in the “000” basemap (see Using Multiple “Federated” Basemaps).

v" Open the file 12345_BK000.dgn

v Verify that the file containing the St. Peter Road centerline, 12345_BK003.dgn ,is attached as a
reference

v If the graphics for the St. Peter Road centerline are not displayed, use MicroStation’s Level
Display dialog to turn on/off the desired levels for each reference attachment

v' Save settings and close the 000 file when complete
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5.12 Importing OpenRoads Geometry from a GEOPAK GPK file

Geometry that has been previously defined in a GEOPAK Coordinate Geometry database can be easily
imported from the GPK file into the design file as an OpenRoads Civil Geometry element. This includes
both horizontal and vertical geometry; however, vertical geometry cannot be imported without a
corresponding horizontal alignment.

To import geometry from a GPK file, choose the Import Geometry command from the Tasks menu’s
General Geometry group as shown below.

't General Geometry = A The Import Geometry dialog is opened as shown

1]
a m ;;m g? {;E gg ?— ¥O) below. Select the GPK file that you wish to use to

import the geometry.

B Import Geometry - C:\DDOT_Trair'|ing\OpenRoadsDesign\F'rojectData\DAR\lB-‘-lE\Design\...@
Look in: | Geopak - @ ¥ ¢ [ -—g
D= Mame . Date modified Type
"“ﬁ“ . Basemaps 0/18/20159:39 AM  File folder
RecentPlaces | oyt 9/17/2015 10:57 AM ~ File folder
! J Qutput 0/17/201510:57 AM  File folder
J projdbs 10/15/201511:18 ... File folder
Desktop || |job072.gpk 9,/4/2009 1:08 PM GPK File
— || jobl&5.gpk 10/15/201511:17 ...  GPKFile
w=u
Libraries
[
L:k
Computer
@
L 4| n F
Metwork
File name: job072 gpk -
Files of type: Civil Geometry Files {*aml;*il* alg:” gpk) »| | Canesl |

After selecting the GPK file, another Import Geometry dialog is opened as shown on the following page.
This dialog allows users to specifically choose which alignments and profiles to import as civil geometry
alignments.
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Fo )

Import Geometry

=-Z]CMODOT_TRAININGYOPENROADSDESIGNPROJECTDATANDARY1 2345\ DESIGN\GEQ PAK O BOIT2 GPK -
(=1-[¥] Alignment

E-[¥] NoFeature

=-[C]AB

- [CJALIGND

W-[CIALIGN1OLD

m-[EICHN1

- [C]CHNZ

=-FICLPS072

=[] Profile

-] ALIGND1

-] DITPOOIL

-[|DITPODIR

- _|EDGELEFT

- |EDGERT

-.[”|PFLTECP

®Fd PS072P

| TELEPH

-[|¥P_SR72

-] %5072P

m-C]CLX072 -

m

Create Civil Rules

Impaort ] [ Cancel

When importing profiles, be sure to choose only the proposed profile. There is no need to import
existing profiles as the OpenRoads software will automatically create an existing profile from the active
terrain model.

Toggle on the Create Civil Rules option to create ruled geometry.

Choose Import to initiate the process.

The geometry is imported using the feature definition defined in the GPK file. If no feature definition is
defined, the resulting geometry in the dgn file will not have a feature definition assigned.

Note: The feature definition can be changed to an ODOT definition after the geometry has been

imported. Remember that choosing a feature definition with the Auto Export option set to a value of
True will export the geometry to a GPK file.
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Exercise 5E - Proposed Jameson Road

The alignment and profile for Jameson Road has been previously stored in a GPK file. In this example, we
will import the alignment and profile for Jameson Road from the GPK file.

v" Open MicroStation using the shortcut provided for the training class.
v' Set the User and Project as follows:

User: ODOTcadd

Project: 12345_HORIZ_GEOMETRY

v" Open the design file that will be used for the Jameson Road alignment:
..\Design\Geopak\Basemaps\12345_BK004.dgn

v Attach the survey information as a reference file.
..\Design\Survey\Basemaps\12345_BE001.dgn

v Select the Import Geometry command from the General Geometry task group as shown below.

it General Geometry I

R N A Al C

|

v" You are prompted to select the GPK file containing the data that you wish to import. Select the
file jobbak.gpk.

The Import Geometry dialog is opened as shown on the following page.
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“ Import Geometry - CAODOT _Training\OpenRoadsDesign\ProjectData\12345_HORIZ_GECMETRY\Designh... u
Lookin: | Geopak - & % . il FE g F’_j
M= Mame = Title Comments
L"-"} |/ Basemaps
Recent Places || Input
-1 L Qutput
|| jobl85.gpk
Desktop || jobbak.gpk
- Type: GPK File
L'l: ; Size: 106 KB
foranes Date modified: 3/9/2016 1:21 PM
LY
Computer
@' 4| I b
Network
File name: jobbak.gpk -
Files of type: Civil Geometry Files {*xaml: il ala:" apk) - | Cancel |

v Select the Alignment and associated Profile as shown below. Check on the Create Civil Rules
option. Choose the Import command to initiate the process.

=
Import Geometry

-] CAODOT_TRAININGYOPENROADSDESIGNPRO.
E| Alignment
[FICL_X_Rw
=-[¥] NoFeature
E-#]CLP_JAMESON
| B[] Profile
P_CLP_JAMESON
-[FIP_CLP_5185
L[C]P_CLP_STPETER
- [CICLP_5185
[-[]CLP_STPETER
- Curves
-] Paint List
-] Spirals

Ll F—T— »

Create Civil Rules

| mpo | [ Cencel

The alignment and profile are imported into the active design file using the feature definition
that is assigned in the GPK file. In the example above, No Feature was defined for the alignment.
The data is imported without an assigned feature definition.
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v Select the alignment and choose the Properties icon to review the Feature Name and Feature
Definition as shown below.

Start Point 1413373.2156.804683 98
End Faint 1414446 6783,804383 87!
A Length 1162.3920

Feature Name CLP_JAMESON

No Feature Definition [g

Curve Stroking 0.0500

Profile Stroking 0.0500

Stroking Step Method  Increment

Linear Stroking 50000

The alighment can be given a Feature Definition by choosing one of the Geometry and
Stationing features from the list. Remember, when one of the Geometry and Stationing feature
definitions is assigned the Auto Export and Auto Annotate functions will write the chain and
profile to the selected GPK file and annotate the stations for the alignment. Be sure to choose
the job185 GPK file to write the data back to the correct gpk file for the project.

v Set the Feature Definition to Geometry & Stations > CL_P_Construction for the Jameson Road
Alignment

v" When prompted to store the alighment in a GPK file, choose job185.gpk
The alighment and stationing is redrawn using the selected feature definition

v From the MicroStation menu, choose File > Save Settings when complete

When a federated approach is used to create separate design files for each alignment, the graphics may
not automatically display in the “000” basemap (see Using Multiple “Federated” Basemaps).

v" Open the file 12345_BK000.dgn

v Verify that the file containing the Jameson Road centerline, 12345 BKO003.dgn ,is attached as a
reference

v If the graphics for the Jameson Road centerline are not displayed, use MicroStation’s Level
Display dialog to turn on/off the desired levels for each reference attachment

v' Save settings and close the 000 file when complete

Page 118 Chapter 5 — Civil Geometry



® GEOPAK OpenRoads Technology for Civil Design March 30, 2017

6 Vertical Geometry

The OpenRoads technology 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 alighments, 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. To plot the vertical alignment information in a design file that can be used for plan
and profile sheet clipping, the vertical alighments must be exported to a GPK file and drawn into
MicroStation using the legacy GEOPAK Design and Computation Manager tool.

6.1 Profile Settings

The Design File settings contain parameters for formats as you work with vertical alignments. Select
Settings > Design File 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.

Fo )

Design File Settings
Category Export Settings ~
Active Angle
QK

Active Scale Coordinate Settings A4
Angle Readout
Poiis Ratio Settings (Distance:Offset) w
Civil Formatting
Calar Station Settings v
Element fttributes . ;
Fance Radius Settings w
Gnd

i i N
lsometric Profile Settings
Locks Elevation Precision 0.12
Snaps Slope Format Percentage
Stream Slope Frecision 012
:“'iewsf . Ratio Format Run:Rise
Working Units Ratio Precision  0.12

Wertical Curve Parar Kvalue
Focus tem Description
Select category to view.

Chapter 6 — Vertical Geometry

Page 119



March 30, 2017 GEOPAK OpenRoads Technology for Civil Design @

6.2 Existing Ground Profiles

Existing ground profiles are extracted along the selected 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.

| Set As Active Terrain Model

To extract the existing profile, select the alignment graphics and choose the Open Profile Model icon as
shown below.

3

[Q -

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 on the
following page.

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 a
particular alignment/profile and can be used to display the profiles from a different geometric alignment
as needed.
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1006+ Q} Element ... — X

1004] Boco, ®
10021 Ele-a0 L .

10004

998+

996+

994

992+

Profile:
a5t Type: Surface Profile
990+ _gun® Level: PF_X_Ground_Line

gee] o eooeeee
986

984+

B View 2, Profile - CLP_STPETER =R

NN o N oY N
T ITITITITL &

S AR E PP OSSP S LS
Le e 8 e

The following commands are available. See the online help for more information
e Properties

e Set as Active profile

e Rules

e Create Best Fit Profile
e Profile Report

o Delete
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The Profile view window contains command icons specific to profiles as shown below.

B View 2, Profile - CLP_STPETER

v AR QRNEER|0 D S ] |
|

The following commands are available. See the online help for more information.
e Fit Plan Extents
e Fit Profile Elements
e Vertical Geometry Tools

. . -
The Vertical Geometry Tools can be selected from the last icon, |—'| , :
h ioht lected f the Task list b lecti Task # 1 Quick Profile From Surface
as shown at right, or selected from the Task list by selecting Tasks [. 2 Frofie Line Between Poirts
> Civil Tools > Vertical Geometry, as shown below. “~ 3 Profile Line To Hlement
* 4 Profile Line From Element
BEH vertical Geometry HE Y [*. & Profile Line Between Elements
e y |~ & Profile Curve Between Points
e 'y 1 s i
Q@hql_-_tl_D\_fi_ 2 7 Profile Curve To Element
| ~ #3 & Profile Curve From Element
WI_HEF \FIL N : !e rve From Eleme:
5 Profile Curve Between Elements
E |: Q‘; \@, ﬁ’ [~ 0 Profile Complex By Elements
- A ] ~ B *y @ Profile Complex By VPI
Al Wy R o | [ & a g
lﬁ'— C r_ — W Define Profiles By BestFit
TIJ_—LliE‘EILEEB_‘LV I’f E Profile Insert Curve
I~ B Profile Reverse Transition
—1| Open as ToolBox \5

See the online help for information on the individual Vertical Geometry commands.
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6.3 Profile Feature Definitions

The symbology of vertical geometry is defined by Feature Definitions; however, the feature definition
for profiles is not assigned by the user. Feature definitions for vertical alignments are defied as follows:

© 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.

© 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.

6.4 Exporting Existing Profiles to the GPK File

Both existing and proposed profiles can be exported to the GEOPAK Coordinate Geometry database
(GPK) as needed.

Existing profiles must be exported manually using the General Geometry task group’s Export to Native
command. Before exporting, it is necessary to define the Feature Name for the profile.

Select the profile element and choose the Properties item from the pop-up menu.

The Properties item can be used to review an edit various

parameters for the selected profile as shown at right. :TPZ?;T gi]ﬂ Dﬂh?]sg;mgg.guz. 0,000
Length 500.2538
The Feature Name item is used when the profile is Deltax 500.0000
. . Count 213
exported to the GPK file and should be set according to Paint

the naming conventions defined in the ODOT CADD

X_CLP_STPETER

Engineering Standards Manual (ODOTcadd) Section 300. 5

Wertical Offset 0.0000 w
. . Horizontal Offset 0.0000

Aftf:r defining the Feature Name, use the Export To Start Distance 15+00.00 R1

Native command to export the profile elements to the End Distance 20+00.00 R1

selected GPK file. Profile Adjustment  None
Drape Option Triangles
Paint Selection All
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Exercise 6A -Existing Profiles

For the purpose of plan sheet production using the legacy GEOPAK Plan and Profile Sheets commands, it
is necessary to store both the existing and proposed alignments in the GEOPAK GPK file for the project.
The profiles can then be plotted in the appropriate basemap design files by use of the GEOPAK Design
and Computation Manager. See ODOT’s GEOPAK Road 1 training guide for more information.

Using the ODOT Feature Definitions, the feature definition that is assigned to the horizontal geometry
controls whether the proposed profile is automatically exported to the GPK file as described earlier in
this chapter. Existing ground profiles are not automatically exported to the GPK file and must be
manually exported.

Exiting ground profiles are automatically generated from the Active Terrain when a profile window is
opened for a particular horizontal alignment. In this exercise we will export the existing profiles for St
Peter Road, SR 185, and Jameson Road to the GEOPAK GPK file for the project.

v" Open MicroStation using the shortcut provided for the training class.

v Set the User and Project as follows:
User: ODOTcadd
Project: 12345 _VERT_GEOMETRY

v" Open the design file containing the St. Peter Road horizontal alignment:
\Design\Geopak\Basemaps\12345_BK003.dgn

v' Verify that the GEOPAK Working Directory is set correctly. Select GEOPAK > Road > User
Preferences to access the User Preference dialog. Set the Working directory to the
..\12345_VERT GEOMETRY\Design\GEOPAK folder for the exercises in this chapter

H User Preferences I. = &J

Unit System: Outpt Aceuracy
Distance:
Coordinates:
Station: [ 5=559(9).12 b
Direction:

Angle Seconds: [9799.12" -
Station:

= —
Show this diglog at start
[ COGO Preferences. .. l ] Shew this dizlog arp

X
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v' The survey information was attached as a reference in a previous exercise. Select the referenced
terrain model and ensure that it is set as the Active Terrain from the pop-up menu.

v' Use the Element Selection tool to select the centerline alignment for St. Peter Road. From the
OpenRoads pop-up menu, select the Open Profile Model command.

2

T | .
] e
|1 || R
] LA [ -8 ¥ |
1 [ RN G B - a__ E—- E{f@iﬂ/wfﬁtxz
: v oo oas 8

v' Open view window 2 and issue a data point (left mouse click) to select the view. The existing
profile for St. Peter Road is displayed in the view.

v" Next we’ll assign a name to the profile. Use the Element Selection tool to select the existing
ground profile. From the OpenRoads pop-up menu, select the Properties option. Assign the
Feature Name as X_CLP_STPETER.

0.0000.987.6041.0.0000
End Paint 500.0000.996.3932.0.0001
Length 500.2538
DeltaX 500.0000
Count 213
Point

Feature Name

X _CLP_STPETER

Feature Definition X_Trangles
Vertical Offset 0.0000
Horizontal Offset 0.0000
Start Distance 15+00.00 R1
End Distance 20+00.00 R1
Profile Adjustment None

I Drape Option Triangles

1 Faint Selection Al

s

v Lastly, we'll export the profile to the GEOPAK GPK file. Before exporting the profile, make sure
the GEOPAK Working Directory is defined for the project to the folder containing the GPK file.

v' To export the profile, choose the Tasks > Civil Tools > General Geometry > Export to Native

command.
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v Select the existing ground profile line. Right-Click to end the selection process

v" The Job Number dialog is opened. Select the job185.gpk file and choose the OK button. The
selected profile is exported to the GPK file.

Export the existing ground profile for S.R. 185

v" Open the following design file containing the S.R. 185 horizontal Alignment:
..\Design\Geopak\Basemaps\12345_BK002.dgn

v' Set the referenced survey terrain model as the active terrain.

v" Open a profile view for the S.R. 185 vertical alignment.

Bl

v Select the existing ground line. Choose the Properties option from the pop-up menu.
v Assign the existing ground profile the Feature Name X_CLP_S185

7 v" From the Tasks menu, select the Tasks > Civil Tools > General Geometry > Export to Native
command

v Select the existing ground profile line. Right-Click to end the selection process

v" The Job Number dialog is opened. Select the job185.gpk file and choose the OK button. The
selected profile is exported to the GPK file.

Export the existing ground profile for Jameson Road

v" Open the following design file containing the S.R. 185 horizontal Alignment:
..\Design\Geopak\Basemaps\12345_BK004.dgn

,@ v' Set the referenced survey terrain model as the active terrain
@ v" Open a profile view for the Jameson Road vertical alignment.
v’ Select the existing ground line. Choose the Properties option from the pop-up menu.

v Assign the existing ground profile the Feature Name X_CLP_JAMESON

o v' From the Tasks menu, select the Tasks > Civil Tools > General Geometry > Export to Native
command

v Select the existing ground profile line. Right-Click to end the selection process

v' The Job Number dialog is opened. Select the job185.gpk file and choose the OK button. The
selected profile is exported to the GPK file.
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6.5 Proposed Vertical Alignments

Proposed vertical alignments can be defined by placing disjointed line and curve elements, which are
later joined as a complex element, or by use of the Profile Complex by VPI command. A Best Fit Profile

command is also available.

Profile creation commands are available directly in the profile view window, as shown below, or from
the task list by selecting Tasks > Civil Tools > Vertical Geometry.

B View 2, Profile - CLP_S185 =n EoR~=
G- AQQREHEBE ML F| K
1048 ;.%L Quick Profile From Surface
[~. 2 Profile Line Between Poirts
1046+ =~ 3 Profile Line To Bemert
10444 = 4 PI‘D‘f?|E |J:I'|E! From Element
[*. 5 Profile Line Between Elements
10424 |~ & Profile Curve Between Points
1040- s 7 Profile Curve To Blement
#3 8 Profile Curve From Blement
1038+ # 5  Profile Curve Between Elements
[ i
1036 | 0 Profile Complex By Blements
i @ Profile Complex By VPI
1034+ [ W Define Profiles By BestFit
10324 I‘f E Profile Insert Curve
Q:‘J q:\l Q:‘] Q:\l ch Q“J Q.K‘I Q:\I q__’\l Q:‘j & I~ R Profile Reverse Transition ] Q__:l Q__;l
D07 B @ @ T R P TP T T, C A WD
ik - = - L n F L
'"If rff x "If oF aX” ok aX aX© WXT aX7 W% — Open as ToolBox B e
R R R @ DT T T T R W W W W W W W W W R W
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Using CivilAccudraw in Profile Mode

Civil Accudraw can be used to facilitate the profile creation process. When a profile window is active, the
Civil Accudraw menu appears similar to the example below:

Civil AccuDraw @

w e t o

ol Z
Q' This ordinate is used to issue a Station and Elevation to the active Vertical Geometry command.

Civil AccuDraw @

by 1 2 =
' =

Station | [[ZEICELR
z 1988689 |

Enter Start Point

1 dz
Lﬂ This ordinate is used to issue a delta Z value from a reference point.

Civil AccuDraw @

il R

Station | 17+0357R1
dz  |3.0000 &
Enter End Point
Length | EETEH]
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ProfileOffset

This ordinate is used to issue profile points at a defined station and offset. The station is defined
by the horizontal alignment. The offset is defined from the selected profile. Note, that the
reference profile that is used for the offset value must be selected using the Civil Accudraw
shortcut “o0”.

a®"

To select the reference profile, with Civil Accudraw active use o
the Tab key to shift focus to the Profile Offset field. Enter the e d
“0” shortcut to define the reference profile. Select the profile '
when prompted as shown at right.

Select a reference element or
Reset to return to command.

Enter Start Point

Once the profile has been defined, the station and offset can

be entered when working with the vertical geometry commands.

The example below shows placing a profile line using the vertical geometry command Profile
Line Between Points.

Civil AccuDraw |§|

g t

Station 16+74.83 R1
Profile Offset | 1.6431

Enter Start Point

Slope
The slope ordinate is used to enter a station and slope value.

In the example below, a starting point has been issued for the Profile Line Between Points
command. The endpoint of the line can be defined at a specific station and slope from the start
point using the Slope ordinate.

Civil AccuDraw |§| e
el v by P
.295 -

- Stat.ion 17+15.64 R1
- [Enter End Point |
-~ Length | 67 8781 4

Slope
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Exporting Proposed Profiles to the GPK File

Similar to proposed alignments, proposed profiles are exported to the GPK file using the value of the
Auto Export function, which is defined by the feature definition assigned to the parent horizontal
alignment.

When graphics are drawn for a proposed vertical alignment, these graphics inherit the feature definition
that has been defined for the associated horizontal alignment. With the ODOTcadd Standards, the Auto
Export value is set to True for vertical alighments. However, the vertical alignment is not exported to the
GPK file until it is completed and has been assigned a Feature Name.

In the example below, two profile lines were drawn using the Profile Line Between Points command. A
vertical curve was added using the Profile Curve Between Elements command. The Profile Complex by
Elements command is used to join the elements together as a single profile. When this command is
processed a Feature Name is assigned to the profile and the profile is stored in the GPK file containing
the parent horizontal alignment.

B View 2, Profile - CLP_STPETER EI@
EBru- A QREBE| OG5k
1060 | ¢ ComplexE.. — | X
1058 | Method
1056+ | Maximum Gap
1054 Feature A
1052 | tame
1050 | Element Template |Nane v /—/\
1048+ [ ——
1046 —
1044 Locate First Element
1042
1040
1038
1036
R A i A R A A A S S T T R T S S SR S S S S S S
SISO ELE L PO LL LR P O S PO E P
\h\h@{j{jé‘j{g\b,\b\ﬁg\ﬁ}\ﬁ}{\(\,@(\,(\,\Q;;,\Q)\Q)\Q;\%,\Q,\Q\QP\OJP\O)@

Note:
If the proposed profile is edited or deleted these changes are automatically exported to the GPK file.
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Exercise 6B - St. Peter Road Proposed Profile

In this exercise, we’ll define the proposed profile for St. Peter Road using individual profile elements that
will be chained together to define the vertical geometry.

v" Open MicroStation using the shortcut provided for the training class.
v' Set the User and Project as follows:

User: ODOTcadd

Project: 12345 _VERT_GEOMETRY

v" Open the following design file containing the St Peter Road alignmet:
..\Design\Geopak\Basemaps\12345_BK003.dgn

@ v' Open a profile view for the St. Peter Road vertical alignment

Use the Profile Line Between Points command with Civil Accudraw to enter the tangent lines
for the profile using the values in the table below.

%

Station Elevation Civil Accudraw Ordinate
17+00 Meet Existing ProfileOffset
18+25 997.8800 Z
19+70 995.6026 Z
20+00 996.0826 Z
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

Smtion 15-39 0 A1 select the profile element that will be used as the origin
T for the Station and Profile Offset values. You are
prompted to Select a reference element. Select the

exiting ground line for St. Peter Road.

r-v v After the vertical tangent lines have been defined, use the Profile Curve Between Elements
—* command to place vertical curves with the following values:

Station Curve Length
18+25 200’
19+70 10’

Use the Trim/Extent Both option when defining the curves as shown on the following page.
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W View 2, Profile - CLP_STPETER E@
G- -|AQQRIEBE| OCE S
1002 —oosa 3

() Profile Curve Between Eleme... [ /= X

10001
Back Vertical Offset 0.0000

998 Ahead Vertical Offset 0.0000

996- [ Vertical Curve Parameter 33 2746 —-‘-_'_":-______ 1.57%;
—
Length 200.0000 ! T
904-| Trim/Extend Both |

[=] p(bﬂ“ -
Vertical Curve Type Parabola [=] ’V; L= 200.0000
d resture ~ B T v Paaeeia 2ra | e 20000 [§
990+ Name
988 Element Template MNone El

Y, v' Create a complex element from the profile components using the Profile Complex By Elements
command. Define the Feature Name for the profile as P_CLP_STPETER. Be sure to start the
profile by selecting the first tangent line as shown below.

B View2, Profile - CLP_STPETER el e =]
B-u-AQQREHBE| OGS

1002-]
1000-]
998
996
994

992+
990 Locats First Element
Profile:

988+
986

Level: PF_P_Grade_Line

R N =]
& & &
© S S

WO

bl
8

R R R I R R I R R R R S SR RS
ﬁ% K% Krl' L] k. P:@ "% ‘:-1' Kb‘ K@ K@ XQ ,:1, b" K% P:t? K@
S A A A A R R

The profile is automatically exported to the GPK.

|5 v' Set the proposed profile as the active profile by selecting the profile and choosing the Set Active
Profile icon from the pop-up menu.

u)g’ v" Both the existing and proposed profiles should be available in the GPK file. Open the GEOPAK

Coordinate Geometry dialog and use the COGO Navigator to verify that both profiles for St.
Peter Road are included in the GPK file.
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Exercise 6C - S.R. 185 Proposed Profile

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

defined using the Profile Complex By VPI command.

v" Open MicroStation using the shortcut provided for the training class.

v' Set the User and Project as follows:
User: ODOTcadd
Project: 12345_VERT_GEOMETRY

v" Open the following design file containing the S.R. 185 horizontal alignment:
..\Design\Geopak\Basemaps\12345_BK002.dgn

v' To enter the first VPI, select the Profile Complex by VPI command

v In the Tool Settings dialog, key in the Feature Name
P_CLP_S185 as shown at right.

Store the proposed profile for S.R. 185 using the values

shown in the table below.

Note: The Curve Length values shown in the table above
are used to define the curve at the VPI previous to the VPI
point being entered. For example, the 700’ vertical curve
is applied to the VPI at station 392+00 as the VPI at station

398+00 is being defined.

\"j, Complex Element By VPI El_lé]
] Vertical Curve Parameter 0.000
[[] Curve Length 0.000
[ Slope 291%
Wertical Curve Type Parabola El
Feature -~
MName P_CLP_S185
Element Template Mone El

Chapter 6 — Vertical Geometry

VPI Station Civil Accudraw Ordinate Offset/Elevation Curve Length
1 386+25 ProfileOffset Offset=0 0

2 387+00 ProfileOffset Offset = 0.25 0

3 392+00 Z Elevation = 1014.07 0

4 398+00 Z Elevation = 998.65 700

5 403+00 Z Elevation = 993.65 300

6 410+00 Z Elevation = 982.17 300

7 422+50 Z Elevation = 966.61 300

8 426+00 Z Elevation = 964.45 400

9 428+27.30 ProfileOffset Offset=0 150

Use Civil Accudraw with the appropriate ordinate to facilitate entering the profile points.
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v" Activate Civil Accudraw and choose the ProfileOffset ordinate

Civil AccuDraw @

I -
_\.,_ ( 1
& | al Al S

ProfileOffset

v" The Civil Accudraw Station and Profile Offset fields are now floating on the cursor. Use the Tab
key to set the keyboard focus to the Profile Offset field. Key-in an “0”. The “0” shortcut is used
to define the origin element for Civil Accudraw.

v' When prompted to Select a reference element or Reset to return to command, select the
existing ground line. The existing ground line is now the reference element for entering the first

station and offset value.

v Enter the first station and offset values from the table on the previous page, as shown below

10604
AV
10404 AN
Station [386+25.00 R 1JE=
10207 . |Prsfils Offset| 0.0000 8
000 -T="" ‘M"1Erter First Pl |
Length 1] 0.0000 “ I
980+ SO~
960 i e n S
940+
T P P P P P e P P P P o & &
95 ] B B ®° O O ® ® © 0D DO DO S ® PP
RS IS R L MR MR S M P g L R L M P L S S N
R = g g g N S S R S I A S g S S
FEFSFFS P EF S S A R R R RS

v' When entered, the values are locked in the dialog. Enter a data point (left mouse click) to accept
the values. The first VPI has been defined.

v Define the second VPI by entering the station and offset values shown in the table

v Change the Civil Accudraw ordinate to Z (elevation) to enter the station, elevation, and curve
length values for VPIs 3-8

Civil AccuDraw @

T t o
B i =
1z

v" Change the Civil Accudraw ordinate to ProfileOffset to define the last VPI and vertical curve.
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v Issue a Reset (right-mouse click) when you have completed the profile definition.

v The profile is automatically exported to the GPK file based on the feature definition that has
been assigned to the horizontal alignment.

v" Open the GEOPAK GPK file to verify all of the profiles are contained in the GPK as shown below.

[ Mg Navigator(185) =)

Select  Tools
X [Fid @ B n?
Elemet :

Name Feature De:
P_CLP_JAMESON
P_CLP_S185
P_CLP_STFETER
% _CLP_JAMESON

X _CLP_5185
¥ _CLP_STPETER

|55 v' Set the proposed profile as the active profile by selecting the profile and choosing the Set Active
Profile icon from the pop-up menu.

=

v Save settings and exit MicroStation when complete.
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7 Corridor Modeling

The OpenRoads technology provides several corridor modeling and site design tools to facilitate
generating the 3D model. Designers work primarily in 2D files to define the planametrics for the project.
The OpenRoads technology tools automatically generate the 3D model.

7.1 Corridor Modeling Commands

The corridor modeling commands can be accessed from the MicroStation task list by selecting Tasks >
Civil Tools > Corridor Modeling.

fﬂ Corridor Modeling - A
A 1) 41 5 A

Wil |4 o F-EN 2 @
Wt mwY &

R 2 W s DRl e
1@ ofe i 6508 06, 1 g
A

The most commonly used commands are detailed in this training guide. See the online help for
additional information.

7.2 Corridor Modeling Design Files

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.

The ODOT_Files.mvba application is used to create design files for the project as shown in the example
on the following page.
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[ ODOTcadd - Create Design Files v16.10.21 @1
@\ | Parent Folder: C\ODOT_Training\OpenRoadsDesign)ProjectDatal12345_HORIZ_GEOMETRY\Design\
Q| Seed File: C:\ODOT_Training\OpEnRoadsDesign\PrDjectData\lZMS_HORIE_GEOMETR‘:’\Design\Standards\s -

PID Mumber: 12345

Category: GEOQPAK Specific Basemap Files J V¥ Federate Basemaps I | Default Comment | 20 Filter: | MNone j

[~ Alon File Name: Files: Comments: Scale:  Place Cell:
" Patterns Shapes Clips in One File geopak\basemaps) | | | | J
[ Clipping Borders geopak\basemaps) | | | | J
geopakibasemaps\12345_KMOOL. dzn | 1 | S.R. 185 Corridor Model | 20 | J
Digital Terrain Model Features geopak\basemaps) | | | | J
[ Profile Motif File geopak\basemaps\ | | | | J
[ Pattern Lines geopak\basemaps) | | | | J
™ Plan MotifFile geopakibasemaps), | | | | J
[ Superelevation Shapes geopak\basemaps) | | | | J
" CrossSection Cells [Channel) geopak\basemaps) | | | | J
" CrossSection Cells (MOT) geopak\basemaps) | | | | J
[ CrossSection Cells [Roadway) geopak\basemaps) | | | | J
Create Files h ‘

J

The Comments field is used to define the alignment name that is used for each corridor model design

file.

For projects with multiple corridor files, choose the Federate Basemaps option. With this option
selected, the program will create a file named “#####_KMO000.dgn” if one has not been previously
created (see Using Multiple “Federated” Basemaps).

Note: The 2D seed file is used for corridor model design files.
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Exercise 7A - Corridor Design Files
In this exercise we will create separate design files for the 3D model of each alignment in the project.

v" Open MicroStation using the shortcut provided for the training class.

v' Set the User and Project as follows:
User: ODOTcadd
Project: 12345_CORRIDOR_MODEL

v Open the following design file for the training project:
..\Design\Geopak\Basemaps\12345_BK002.dgn

v' Use the ODOT_Files.mvba application by selecting ODOT > File Management> Create Design
Files to create the following design files for the corridor modeling process. Be sure to toggle on
the Federate Basemaps option.

File Name Comments
12345_KMO001.dgn S.R. 185 Corridor Model
12345_KMO002.dgn St. Peter Road Corridor Model
12345_KMO003.dgn Jameson Road Corridor Model
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7.3 Templates

In simple terms, the template is a “smart” typical section that you “push” along an alignment in order 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.

*t=Aod-l0m L] 3

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.

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.

N\

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.
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ODOT Template Library

ODOT provides a sample template library in the following folder:
..\ODOTcadd\Standards\Geopak\Road\templates\ODOTcadd_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 using the ODOTcadd_CreateNewProject.exe application, the ODOT template library is
copied into the \Design\Geopak folder for the project and renamed as follows:

Hit#HHE Templates.itl
Where ##### = the 5 or 6 digit PID number for the project.

The template library can be specified by a MicroStation configuration variable in the PCF file for the
project. When a new project is created using the ODOT_CreateNewProject.exe application, the variable
is defined in the PCF file similar to the example below:

CIVIL_ROADWAY_TEMPLATE_LIBRARY = $(_USTN_PROJECTDATA)Geopak/12345_Templates.it!
Template creation is a key component to the Corridor Modeling process. The designer must have a

thorough understanding of how to create and modify template components in order to make necessary
design-specific modifications.
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The Create Template Dialog
To open a template library, select the Tasks> Civil Tools > Corridor Modeling > Create Template icon.
The Create Template dialog is opened.

4

4 Backbones
(21 Divided Roadways
3 Undivided Roadways
(=9 Pavement and Shoulder 301-8E Uncurbed

[ 1-Lane PGL Left with Superelevation High Side Left
[ 1-Lane PGL Left with Superelevation Hight Side Righ|
[ 1-Lane PGL Left without Superslevation 3
[ 1-Lane PGL Right with Superelevation High Side Lefi
[ 1-Lane PGL Right with Superslevation High Side Rig
[ 1-Lane PGL Right without Superelevation
[ 2-Lane with Superslevation High Side Left
[ 2-Lane with Superelevation High Side Right
ne without Superelevation Poirt
2= Asphatt Concrete without Stabilization
2= Jointed Concrete Pavement with Subgrade Stabil
= Jointed Concrete Pavement without Stabilization
[ 3Lane PGL Left with Superelevation Point High Side
[ 3Lane PGL Left with Superelevation Point High Side

[ 3lane PGL Left without Superelevation Paint -

N 2

B ' Create Template = | B ||
File Edit Add Tools
Template Library: Curent Template [:‘l\splay )
25 CA\DDOT_Training\OpenRoadsDesign'.Project Data \DAR\ 12345\ Desigr & Name: Asphalt Concrete with Subgrade Stabilization @ Components () Constraints
22 Pai i Hel
== Poirt Name List Description: Display Point Names =

[ Display All Componerts

Preview:

Library  Active Template |

F=A oD 5 g b

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
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,

Options

Page 142

The Edit menu contains commands used when editing templates such as Undo, Redo, Cut,
Copy, Paste, etc...

The Add menu contains commands to add points and components to the active template.

The Tools menu contains various tools for template creation. The Options and Dynamic Settings
menu items are described on the following page.
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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 Options

Component Seed Mame:

@ From Feature Definition Cancel
_1 Specify: m

Poirt Seed Mame: - Help
Apply Affixes

Prefix Suffix
Left: L-
Right: R-

Step Options

X 05000 Yo 01000 Slope:  0.00%

Naming Options
Component Seed Name
From Feature Definition indicates, when selected, the component name
is derived from the style specified when the component is created.

Specify indicates, when selected, the component name is specified in the
field.

Point Seed Name allows you to specify the seed name for point in the current
template. Since point names must be unique, the seed name is appended with a
different number each time a point is created.

Apply Affixes
Indicates, when 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).

Step Options

These options are used to specify precision step input for components and points. These
values can also be accessed from the Dynamic Settings dialog.
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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.

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.
The dialog can also be accessed by selecting the icon located at the bottom of the Current
Template window as shown below.

=t o=t M %(

[To;gle On/Cff Dynamic Settings dizlog boxll

The Dynamic Settings dialog, shown below, is opened.

Dynamic Settings @
b 0.0000 Step: .5000
D.DI}DD Step: p.1000
Point Name: -
Point Style:
Apply Affixes
hs= hd

X:Y/X:Slope toggles between X,Y 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.
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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 on 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

e Dl=keyin delta coordinates from last point placed (defaults to the dynamic origin
if it is the first point of a component.

e HS=key in horizontal delta distance and slope from last point placed.

e VS=key in vertical delta distance and slope from last point placed.

e OL=key in delta coordinates from dynamic origin.

e 0OS=key in horizontal delta distance and slope from dynamic origin.

Set Dynamic Origin sets the location of the dynamic origin

Template Library
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On the left side of the Create Template dialog is the Template Library area which contains a
Windows-like folder structure. This area is used to manage the content of the current template
library. Two tabs are supported for the Template Library area as described below.

Library Template Librany:
When the Library tab is selected, the Template Library {33 C\ODOT _Training'OpenRoadsDe:
displays the contents of the current template library in a é EDE'ET'”‘E'”‘E List
familiar Windows folder structure as shown at right. The [ Backbones
Template Library area also supports common Windows (23 Componerts
. . 27 End Conditions
functions like drag, drop, cut, paste, etc. ] Project Templates
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 . = s

your project. Library  Active Template

The Project Templates category is used to create new
templates for the active project.

{:I Puoints
-{Z1 Componerts

Active Tem plate {:l End Condition Branches
When this tab is selected, the Template Library area - Parametiic Constraints

displays the contents of the active template as shown at - Atemate Sufaces
(-7 Peint Feature Definitions

right. [#-{27] Component Featurs Definitions

ftem Walue

4 L 2

Library || Active Template

Current Template
The right side of the Create Template dialog is used to display and edit the current template.
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Current Template Display Close
Name: Curb - Type 2 @ Components () Constraints

Hel
Description: Display Point Names d

[ Display All Components

0.0 [1 04 0.6 0.8 1.0 1.2 7.4 1.6 18 .J:IZ 2.z 2 26T 1T

L P R = 3

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 is selected,
then the template components are displayed. If Constraints is 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 similar to the MicroStation
view commands.
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=L oH-1Eu G

The two buttons that look like MicroStation View Previous and View Next commands are
actually 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.

7.4 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 in order 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.

The ODOT template library uses standards point names and feature definitions that are documented in
the following Microsoft Excel spreadsheet:

\ODOTcadd\Standards\Geopak\Road\templates\ODOTcadd_RoadwayTemplateDefinitions.xIxs

7.5 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:
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Simple
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.

C
F=LAu-tOM o o

Constrained

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 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.

Unconstrained
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 any particular 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.
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Overlay/Stripping
A specialized component type that is used for defining pavement planning and overlay
materials.

7.6 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 by selecting the component
that you wish to add from the Add pull- ' Set Dynamic Origin Ctrl-D

down menu, or by right-clicking in the Cereeaas S e S M
Current Template window to access '
the Add New Component menu shown
at right. R S Co S L L

Add Mew Component 2 Simple

Constrained %
Unceonstrained
Mull Point

. o L L L : End Condition

Overlay/Stripping

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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-ACSIC T I.;LP

PR PR ' ] .
Cument Component Test.
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"\5Ctr|—|'\«"|
Reflect Ctrl-R
Cancel ESC
Set Dynamic Origin 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 is displayed 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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7.7 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.

Dynamic Settings @

X 4.0000 Step: 0.5000
J| [r:  [0.0000  Step: 1po00

Pairt Mame ACSC T CL -

R-ACSC_T_CL2

|| PontStie:  [mppacscT ~| (L . o o R -ACSC T G2
7] Apply Affixes .ACSC T CL3 [
hs= 2

LT =0 o o PV R ] =]

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 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. 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.

R-ACSC_T CL:

F=A S tE Mo o g -

The affixes are defined in the Template Options dialog.

Tip: As a general 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.
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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 on the following page.

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 [ﬁ

Name: CSC_E CL v #| | epiy
[7] Use Feature Name Ovemide: [A-SC T CL1

o — ACSCRB_CL 52
Feature Definition: [MD_P_MSC_E_CL —T]  Previous

T Superelevation rag
-Next >
Altemate Surface: -
Help
Member of -

and s g g )

The points have been renamed appropriately in the example shown below.

R-ACIC: T EP :

+=LoH-tO a0 o | 3

7.8 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.
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=425 FPoints ~ Right-click on a point or component name to reveal the
= {AcscB L menu shown at left. Choose Rename to rename the
-+ ACS Edit...
+ LAC selected element.
+ LAC Delete DEL
. x Rename F2 = . .
- i E-iccz.:, — I 3 The Item and Value list, shown below the elements, is
@[] Comporents used to review various parameters but cannot be used
--[_7] End Condttion Branches for editing.
-.{_7] Display Rules
-{_7] Parametric Constraints
{1 Atemate Sufaces Choose the Edit option for more editing operations.
#1771 Prirt Featuns Nefinitinns S
fem Value Points and components can also be edited by double-
Name ACSC B CL

clicking on a point or component in the template

Feature Defintion MD_P_ACSC_B_.. . . . .
Displayed Tre window. The Point Properties and Component Properties
Nul Pairt False dialogs are covered later in this document.

Note: The Feature Definition cannot be edited using the
Active Template editing options.

Librany || Active Template
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Exercise 7B - Basic Template Creation

In this exercise we will create a simple template consisting of only the pavement and shoulders.

v

v

v’ Select Tools > Dynamic Settings to open the Dynamic Settings

Open MicroStation using the shortcut provided for the training class.

Set the User and Project as follows:
User: ODOTcadd
Project:

12345_CORRIDOR_MODEL

Open the following design file for the training project:
..\Design\Geopak\Basemaps\12345_KMO001.dgn

Select Tasks > Civil Tools > Corridor Modeling > Create Template to open the Create Templates

dialog.

In the Template Library list, right-click on the Project Templates folder and choose the New >

Template option. Name the new template
Exercise7B.

Select Tools > Options to open the Template

Options dialog. Set the parameters for the
dialog as shown at right.

dialog. Set the parameters as shown at right.

Chapter 7 — Corridor Modeling

-

Template Options

Naming Options
Component Seed Mame:
@) From Feature Definition
o Sy
Poirt Seed Name: -
oint Seed Name Help
Apply Affixes
Prefoc Suffoc
Left: L-
Right: R-
Step Options
X 05000 T 01000 Slope:  0.00%
Dynamic Settings @
X -0.5000 Step: 05000
¥.  [02000  Step: p.1000
Poirt Name: [ACSC T CL -
Point Style: MD_P_ACSC_T_ -
Apply Affixes
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v’ Right-Click in the template window and choose Add New Component > Simple. A simple
component is floating on the cursor using the default settings for the Slope, Thickness, and
Width.

v' Set the 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

v 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.

v Identify the template origin by issuing a data point at the (0,0) coordinate location in the
template window. The component constrained to the nearest point in the grid by the Step
values defined in the Dynamic Settings dialog. The mirrored components are shown below.

Tip: You can use the XY= option in the Dynamic Settings dialog to enter the (0,0) coordinate.

Dynamic Settings IEI

LS 7.5000 Step: 0.5000 I
Y. (04000  Step: p.1000
Point Mame: ACSC_T CL -

Foint Style: MD_P_ACSC_T_ =

Set Dynamic Origin

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.
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The Point Properties dialog (documented in section 7.15 of this training guide) 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:

e Change the point name to ACSC_T_EP by selecting the name from the list.

Point Properties ﬁ

Name: LACSC T CLU l:] ﬂ [ Aoy |
[] Use Feature Name Overmide: %gg:g:gg -
Feature Definition: ACSC T CL

o N

[7] Superelevation Flag ACSC T IS

ACSC_T0S [ ACSC_T_EP | [ MNet> |
Altemate Suface: ACSC_T_SB -

AGB_B_CL = Help IF

AR B _EP | |

e 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

e 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.

-

Point Properties

Name: L-ACSC_T_EP
[T] Use Feature Name Overmide: ACSC_T_EP

Cloze

Feature Definition: -
MD_P_ACSC_T_EP )

[ Superelevation Flag

Altemate Suface: - IF
Help

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.
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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 the 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.

v" When complete, save your template by choosing File > Save from the Crete Template dialog
pull-down menu.
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7.9 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: Curmrent Template Display
{3 C\DDOT_Training\COpenRoadsDe:|  Name: New Template @ Components () Constrairts
é g%lrcv)t-l[\lame st Description: Display Point Names
{3 Components [ Display All Components
(2 Bamier
‘23 Cub
b [Cub - Tios 2] - Lo e
= Curb - Type 2-B ! ] ! | | | ! ! ACSC.T CL -
== Cub - Type 3 e e o T S

= Cub - Type 4
3= Curb - Type 44
= Curb - Type 4B :
= Cub - Type 4L 05 -
== Cutb - Type 6 .
= Cub - Type 7
= Cub - Type & .
(2] Medians
[£1 Pavement .
[23 Shoulder
2] Traffic Dividers

9 Project Templates
E Mew Template1

-AGH B EPE

£ EdCondiions | | <5 e R L RS L R e

Help

4 m 3

Ubrary  Active Template F=hoatOa &«
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7.10 Component Editing

Components are edited by double-clicking on a component to open the Component Properties dialog
shown below, or by issuing a right mouse click on a previously drawn component.

P
Compecnent Properties

Name: FACSC + y
[] Use Name Ovenide: |R-ACSC

Cloze
Description: p—
revious
Feature Definiton: | MD_P_asphat_Concrete_Suface_Cov | .
ext =
Parent Component: [ ,,] ﬂ

Display Rules:

[ Exclude From Top./Bottom Mesh Close Shape

The right-click menu shown below is shown below.

Add New Component ’ See the online help for details on each of these
Template Documentation Link... functions.

Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Component...
Insert point
Unmerge Component Points

Set Component Display Rules

Delete Component

Set Dynamic Origin Ctrl-D

7.11 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.

o 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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7.12 The ODOT template Library

ODQOT 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. The template library is available in the
following folder:

\ODOTcadd\Standards\GEOPAK\Road\Templates\ODOTcadd_Templates.itl

This template library is copied to the project when the ODOTcadd_CreateNewProjects.exe application is
used to create the project folder structure.

ODOTcadd_Templates.itl has two main folders containing the template and components as show below.

BT \CADDServices\ODO Teadd e Geopae]
== Point Name List
=5 oDoT
5] Backbones
[Z7] Divided Roadways
[ Undivided Roadways
=5 Components
[ Bamer
[ Curb
[ Medians
] Pavement
[ Shoulder
[ Traffic Dividers
=5 End Conditions
[ 306-2E Walk Designs
[ 307-1E and 307-4E Combined
[ 307-1E Safety Grading
[ 307-3E Clear Zone
[ 307-4E Common and Bamier Grading
[ 307-4E Nomal Ditch
[ 307-5E Adjacent to Curb
[ Project Templates

Each folder is summarized below:

OoDOT
This folder contains various Components and End Conditions that can be used to create
completed templates.

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.
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End Conditions
Several end conditions are defined for cut and fill conditions according to ODOT design
standards.

Project Templates
This is an empty folder to be used by the designer to create templates for the project.

7.13 Basic Template Creation Workflow

While the process to create templates will have many variables, the basic procedure to create templates
is summarized below:

© Open the template library

© Create 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.

© Drag and drop template backbones or individual components into the active template
© Create/edit the components as necessary

© Merge components as desired

© Review the point names and point name overrides

© Review the component names and component name overrides

© Test the template behavior

© Save the template library
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Exercise 7C - 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.

v" Open MicroStation using the shortcut provided for the training class.
v' Set the User and Project as follows:

User: ODOTcadd

Project: 12345 _CORRIDOR_MODEL

v" Open the following design file for the St. Peter Road corridor model:
..\Design\Geopak\Basemaps\12345_KMO002.dgn

v Attach the Survey base map with a Nest Depth value of 0.
..\Design\Survey\Basemaps\12345_BE001.dgn

v Select the terrain model boundary and choose the Set As Active Terrain Model option

v Attach the All Geometry base map with a Nest Depth value of 1.
..\Design\Geopak\Basemaps\12345_BK000.dgn

Next we will create a folder in the template library to contain the St. Peter Road templates.

iy&._ v From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Templates to
— open the Create Template dialog.

v' 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’ Right-click on the St. Peter Road folder and choose New > Template to create the first template
for St. Peter Road. Name the template “St. Peter Road”.

v 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”

v'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.

v 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
without Superelevation Point > Asphalt Concrete without Stabilization
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St. Peter Road will use a pavement width of 10’. Take the following steps to define the pavement width:
v/ Edit point L-ACSC_T_EP to define the Horizontal constraint with a value of -10
v' Edit point R-ACSC_T_EP to define the Horizontal constraint with a value of 10

Next we will add the end conditions to the template.
v In the Dynamic Settings dialog, turn on the Affixes option

v' Drag the following component onto the edge of shoulder point. Right-click and use the Mirror
option to place it on both sides simultaneously.

ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-4E Cut 3:1

The completed template should appear as shown below.

FREPBKE

B EP - : : - : : :
R-AGB:B- OSY ----i--f/r---- B e

=LA H-lDM By = >

v' When complete, save your template by choosing File > Save from the Crete Template dialog
pull-down menu.

Page 164 Chapter 7 — Corridor Modeling




® GEOPAK OpenRoads Technology for Civil Design March 30, 2017

7.14 Corridor Modeling Basics

A corridor model is created by applying a template to selected horizontal and vertical geometry. The
Create Corridor tool can be selected from the task list, Tasks > Civil Tools > Corridor Modeling > Create
Corridor, or by the pop-up menu when a horizontal alignment is selected.

’f’ e @-"\ o P
______ __ _ _ |CresteComdor) _ _ ___

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.

f‘_“',, Create Corridor [ 1 ﬁ]

Locate Profile Element El
Corridor Name CLP_STPETER [Locate Profile-Reset For Active Prafile |
Design Stage 2 - Preliminary El

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. ODOT recommends using the Active Profile
option rather than specifically choosing a profile name.

Corridor Name
Define the name for the corridor. It is recommended that you use same name as the horizontal
alignment.

Design Stage

Design stages are used to define 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 design stages are defined in ODOT_DesignProjectsettings.dgnlib which is
attached by a configuration variable.

The design stages can be reviewed in the Civil Standards tab of the Project Explorer dialog as
shown on the following page.
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Civil Standards L

=-“4 Civil Standards
-8 12345_KMDO1 dgn, Design

B Libraries
G-l Civil Cells
Design Standards
= Eaate Daficiioo:
=B Project Settings
= QODOT_DesignProject Settings dagnlib, Design
Bﬁ Comidor Design Stages
i beg® 1-Planning
b 2 - Prefiminry
b 3 - Design
il 4 - Final w/Meshes

g binear Template Design Stages

..... *? Surve
-y ODOT_Features_Survey.dgnlib, Design
-y Temain Fitters
-y Ltility Fitkers

The design stage can be changed at any time throughout the corridor modeling process.

Each design stage is defined to provide more detailed information as you work from conceptual
design for the final design. The settings for each design stage are defined in the ODOT standards
and vary for each design stage as shown below:

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.

Output Settings

The Output Settings contain on/off toggles for the graphics that are drawn in the 3D
model. Less information is drawn in the 3D model for the early design stages. The table
below details the graphics drawn for each design stage.

Design Stage Template | Create Create Create Create Include
Drop Top Bottom | Linear Component | Null Point
Interval Mesh Mesh Features Meshes Linear
Multiplier Features
Planning 10 False False True True False
Preliminary 5 False False True True False
Design 1 False False True True False
Final w/Meshes | 1 True True True True False
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After defining the Profile, Corridor Name, and Design Stage, you are prompted to define the Template
Drop information as shown below.

Y Create Template Drop = % The parameters can be defined in the
ok To Stort Crete Template Drop window, as
oo T shown at left, or by dialogs floating on
L ‘H i S the cursor that will step you through
OCK 10 End
the parameters.
End 15+00.00 R1
| Drop Interval 50000 i i .
Each parameter is defined below:
Minimum Transition Before Drop  0.0000
Minimum Transition After Drop 00000
Template Project Templates\St. Peter Road(-
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.

The selected Corridor Design Stage includes a parameter, Template Drop Interval Multiplier,
which impacts the Drop Interval that is applied to create the corridor. For example, the
Preliminary Corridor Design Stage has a Template Drop Interval Multiplier value of 5. When
the Preliminary Corridor Design Stage is used, the Drop Interval is multiplied by 5 which results
in a template drop ever 25’.

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.
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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.

© A 3-Dimensional model named Design-3D is automatically created in the active design file and
referenced to the active model. The referenced graphics are not always desirable and can be
turned off using the MicroStation Reference Attachment tools.

The 3D model can be opened and viewed as necessary. 3D Mesh elements are created for each
component in the template. An example of the components for the shoulder and graded
shoulder is shown below.

© 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 are the only template features that draw these 2D plan graphics.

© Graphics representing the length of the corridor model are created in the active model. This
graphics is placed on the level CM_Corridor_Graphics and include several “handles” that can be
easily selected to identify the Corridor Model as shown below.

g x

[ N
orridor: CLP_STPETER B

an: CLP_STPETER oF
ofile: PGL_STPETER fr—r
M_Corridor_Graphics % 48

_ _ M L .. J -
I —
b ] -] #2°ge, oﬁ‘~£,7—s

Page 168 Chapter 7 — Corridor Modeling



© Graphics representing the template drop range are drawn on the level
CM_Template_Range_Graphics as shown below. This graphic can be selected to edit or modify

the template drop parameters.

'
Template Drop: CLP_STPETER-Project Templates\St. Peter Road\St. Peter Road-17+00.00 R1-20+00.00 R
Level: CM_Corridor_Template_Range_Graphics

| —

s

————— e | v 7
[ i 4 485008 o5 gt ° | |

© The corridor is added to the Civil Model, which can be reviewed by selecting the Civil Model tab
in the Project Explorer dialog.

Civil Model -~

(= Civil Data
= 12345_KM003 dgn, Design
----- " Linear Blements
----- -+ Poirt Blements
4= 3D Linear Elements
% Temain Models
=-ff Comidors
=-ffl CLP_STPETER
[ Templates
(-4 Components
--ﬁa Features
- Key Stations
t |'I‘ Secondary Alignments
,ﬂ Parametric Constraints
+ Poirt Cortrols
#--? End Condition Exceptions
+ Curve Widening
----- i Superelevation
-l Civil Cells
[ | Civil Objects
----- . Referenced Models
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© The Feature Definitions are copied from the DGN Library to the active file. The feature

definitions can be reviewed and modified in the Civil Standards tab on the Project Explorer
dialog.

=4 Civil Standards
-8 12345_KMOD03.dgn, Design
G- Civil Cells
E]--@ Design Standards
EI-- Feature Definttions
B-# Modeling
B- 3D Linear Features
Agaregate Base
Asphalt Concrete Base
Asphalt Concrete Intermediate Course
-[¥]| ~ Asphalt Concrete Suface Course
-- End Conditions
E| 3D Surface Features
& MD_P_Aggregate_Base
& MD_P_Asphatt_Concrete_Base
&» MD_P_Asphatt_Concrete_Intermediate_Course
&» MD_P_Asphatt_Concrete_Surface_Course
&» MD_P_Backslope
&* MD_P_Foreslope
& MD_P_Graded_Shoulder
E]--@ Project Settings

© Element Templates, which are assigned to the various feature definitions, are also copied from
the DGN Library to the active design file. The Element Templates can be reviewed by selecting
Element > Element Templates from the MicroStation pull-down menu.

B Element Templates b= |
File  Utilities
e & \ Properties

— |
3
- Comider Graphics
Cross Sections
- Profiles
- | Modeling
(- ODOT_Features_Design dgnlib
[-! ODOT_Features_DrainageAnd Utilties de

The Feature Definitions and Element Templates are copied to the file to facilitate sending the
file to other users who may not have the ODOT workspace configured. All of the information will

still display with the correct symbology since the Features, Levels, Element Templates, Line
Styles, etc... are all imbedded in the file.

If a Feature Definition or Element Template definition is changed in the standards, it is

necessary to delete any Feature Definitions and Element Template definitions that have been
copied to the design file in order for the file to read the updated standards.
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Exercise 7D - St. Peter Road Corridor

In this exercise we will apply a template to define a corridor for St. Peter Road. We will model the
intersection for St. Peter Road and S.R. 185 in a later exercise.

v

v

Open MicroStation using the shortcut provided for the training class.

Set the User and Project as follows:
User: ODOTcadd
Project: 12345 _CORRIDOR_MODEL

Open the following design file for the St. Peter Road corridor:
\Design\Geopak\Basemaps\12345_KM002.dgn

Select the horizontal alignment for St. Peter Road and choose the Create Corridor command
from the pop-up menu. Define the corridor with the following settings:

Profile: P_CLP_STPETER
Corridor Name: CLP_STPETER
Design Stage: 2 - Preliminary

Use the following settings on the Create Template Drop dialog:

Start: 17+00

End: 19450

Drop Interval: 5

Minimum Transition Before Drop: 0

Minimum Transition After Drop: 0

Template: Project Templates\St. Peter Road

The corridor is created as well as the 3D-Model for the corridor graphics.

Use the References dialog to turn off the display of the 3D model. This is optional, but is usually
helpful to make it easier while working with the corridor model for subsequent operations.
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) References (6 of 7 unique, 5 displayed)

Took _Setings
E- (B ad 96 R 5 B0 @ 5 e Emmng)
Sot & ) FieNeme Model Desciption Lagical Onertation Presertation _ Visile Edges IS |
1 Survey'\Basemaps\12345_BEQDTdgn  Design Waster Model Concident -Wold _ Wirsframe _ Dynamic " v < o !
2 12345 KMOO03.dgn Design-30 Ref Wisframe  Dynami 0 7 i
3 12345_BK0O1 dgn Design Master Model Coincident - Word  Wisframe o v v |
h
|
|
Scale [1000000 7000000 Botation [000000" Offset X [00000 Y [00000
olJ R @RS ¢ e ¢ @ 4 MNested Atachments Display Overides Nesting Degth: |1 | New Level Display: (Corfig Variable ~
Georsferenced: [No -
.

v' Change the ending station of the corridor to 19+25. This is easily accomplished by selecting the
Template Drop graphic as shown below. The template drop Start and End locations can be
edited by selecting the Manipulator Text and keying in a new value, or by dragging the
manipulator arrow. The corridor is automatically updated when the new value is entered.

— —— o — |
—
5196, '
. i 2 "96+ 00K BlgG—
]
___________ [ — .I.
B~ i
2 i ~. |

v Use the MicroStation Models dialog to open the Design-3D Model. Set the view rotation to the
Isometric view.

Page 172

Chapter 7 — Corridor Modeling



v"In the 3D model, open the Level Display dialog. Sort

the levels using the Used column to review the r@ Level Display - View 1 = =
levels that are used to place the corridor graphics. - E'E'

Toggle off all the levels and then turn them back on

one at a time to see which graphics are drawn on k= A frone) ~ & -
each level. =8l [12345_KMD03.dgn, Design-3D

Lhiq M ANSurvey B 0\12345 BEDDT dan, Design

4 1] | +

MD_P_DITCH
MD_P_EC_GSH
MD_P_GRADE_BREAK
MD_P_Swuface Aggrega...
MD_P_Swuiface Asphalt
MD_P_Surface Asphalt
MD_P_Surface Asphalt
MD_P_Surface Finished...
AP_P_Airside

v' Change the view display mode to lllustration to view the rendered graphics for the corridor.

w View 1, Design-3D
EREe®-|AQQREY O W

View Number: 1 - |5 B

() Presentation = A
Display Style: | &0 lllustration Q
e &) HiddenLi a)

9, ACSTriag O Hidden Line

4 Hidden Line:Modeling
3 Backarouni ) Hidden Line:Realistic

1t Coren. BN
&0 llustration \with Shadows

<> Clip Back &2 llustration:lgnore Lighting
&* Clip Front | & lllustration:Modeling
& Clip\."nlumfﬁ llustration: Shadows
&0 Nlustration:Sky Sphere
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v/ Use the Rotate View command to rotate the view to review the 3D graphics.

o View 1, Design-3D
B~ AQRQREOWED HTLE

- -

3|1 Rotate View |
bz

Top View
Front Wiew
Right View

|sometric View

[ = e R

Bottom View

Back View

Left View
Right-lsometric View

L= == E R ]

= Open as ToolBox

v' Using the Models dialog, open the Design model.

v' Save Settings before exiting the design file.
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7.15 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” that 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 together to define the component as shown in the example below.

L B | Y I BT [l ¥

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, 2 constraints on it. 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
_) Components

Display Point Names I
[ Display All Componerts

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.

Point Properties @
Name: [ACSC T CU v #| [ Aol
[ Use Feature Name Ovemide: |ACSC T CL Close
Feature Definition: [MD P_ACSC T CL "] -
= == < Previous
Superelevation Flag
-Next S
Altemate Surface: -
[ Hep ]
Member of
R-ACSC
Constraints
Constrairt 1 Constraint 2
Type: Mone v] [None i

["] Horizontal Feature Constraint:

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 automatically
assigned. Point names must be unique to the template.

Use Feature Name Override displays the name of the feature that will be created in the surface to
correspond to the point. This field is optional. If it is blank, then the point name will be used as the
feature name.

e The option is intended primarily for end condition components to create connectivity 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 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).
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e If the point has a Feature Name Override defined, the point name is displayed in red in the
Template window.

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 for pavement points on the
surface of the pavement.

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.

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
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 on the following

page.

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. Use of this option is
not recommended.
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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 . . .

R I If _pomt A. is m(')ve(.i h_onzonta!ly,
Type: Horizortal - None - point B will maintain its relative
Parert T: [ v]ﬂ distance from point A.
Value: 130000 B !f point A is moved vertically, point B

is unaffected.

Label: -
Horizontal Feature Constraint: | .

Range: |D.I}I}I}I}




Vertical
The child point remains at the given vertical distance from the parent point.

In the example above, point B has been constrained to point A with one constraint as shown below.

Constraints . . .
Congirairt Congiraint 2 If pomt A is moved horizontally,

Type: Vetical - (None - point B is unaffected.

Parent 1: [A -] +| o . .

If point A is moved vertically, point

S B will maintain its vertical

alue: -0.1000 (=] lationshi A

Ll = relationship to point A.
Horizontal Feature Constraint: | .

Range: |D.I}I}I}I}
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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

o) +|

below:
Congtraints
Constraint 1 Congtraint 2
Type: [Horizontal - ] [Slcpe - ]
Parent 1: [B ,] ﬂ [E
Value: 4.0000 (=] 400
Label:

[] Horizontal Feature Constraint:

N
uuuuu

=

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.

Parent Point

Low Side
Difference

Rollover Point Properties @
High Side Low Side _OK
Difference: 0.00%
Help
uh\\
High Side
Difference

Reference
Faint
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Slope constraints can also have Rollover Values
assigned to them. Rollover values are used to set the
slope constraint based on a High Side slope difference
and a Low Side slope difference. A Reference Point is
specified which defines the controlling slope to the
parent point.

Note that the Rollover Values can be used for ODOT

projects only in cases where a shoulder break is not
required for the high side of superelevation.
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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 define 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 similar to 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 constraints 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 Constraint 2
Type: [Vertical - ] [ Haorizontal hd ]
Parert 1: [ ACSC_T CL v] ﬂ [ACSC_T_CL "] ﬂ
Value: 01042 (=] |} 0.0000 (=]
Label: ACSC Thickness - h
Horizortal Feature Constraint: |

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 also 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.
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The value of the label can be changed in the Create Template dialog, or

during the corridor modeling process.

To change the value in the Create Template dialog, select Parametric
Constraints in the Active Template option. The points that have been
assigned the label are listed as shown at right.

Double-click the name of the Parametric Constraint that you wish to edit.
The Edit Default Parametric Value dialog show below is opened which
allows you to edit the value.

-

Edit Default Parametric Value

Label: ACSC Thickness

Default value:  HETER

Help

Cancel

The template graphics are automatically update to reflect the new value.

Editing Points with the Right-Click Menu

{7 Points

/-] Components

-{_7] End Condition Branches
-|_7] Display Rules

+ R :'-".CSC B _EP
-7 Altemate Sufaces
{23 Point Feature Definitions
{7 Component Feature Definttions

tem Value

4| [ +

Library || Active Template

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 Temnplate Origin

Delete Constraints from All Points

Edit Point...
Add Constraint
Delete Both Constraints

Delete Horizontal Constraint

Delete Slope Constraint

Delete Point

Delete From Components (Make MNull)

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

o 00 06 0

There are six types of components:

Simple
Constrained
Unconstrained
Null Point

End Condition
Overlay/Stripping

00606000

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 Ctrl-D

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 pull 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.

Dynamic Settings |E| """" o N

; : X 0.0000 Step: 0.5000
. : : : : : Y. 00000 Step: 01000 . .

R-ACSC_T _CL || PontName:  ACSCTCL v ||o.o.oo i

Poirtt Style: MD_P_ACSC_T_ +

=ACSC T CLT || @applyAfies | ........

___________________________________________________________________________ hs= -
L W [ L — .
Cument Component =
Name: pCsc Feature  |MD_Pp_Asphalt_Concrate_ v
Slope: -1.60%

Thickness: 0.2500
Width: 12.0000

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%. Use the Enter key to execute the command.

R

. _______ ‘1 kS 8 0000 Step: 0.5000
: : f : : y: 02000  Step: 01000

R R e S +- -1 | Point Name: ACSC_T_EFP -

Dynamic Settings \El 1

Point Style: MD_F_ACSC T~
Apply Affices
hs= - | 12-1 534

(SeDmamcOnan ] [y
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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
v 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.

e 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 particular 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.
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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.

L ER
Add Mew Component v

Template Documentation Link...

Check Point Connectivity...

Delete Components

Change Template Origin """" """" """" """
Delete Constraints from All Points

Edit Point... 1 . . .
---------- Add Constraint 3
. . . . . Delete Both Constraints . .

Delete Slope Constraint

Delete Horizontal Constraint

Delete Point
Delete From Components (Make Null)

Test Point Controls 3 Test All
Test Horizontal Point Control
Test Vertical Point Control

Set Dynamic Origin Ctrl-D

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.
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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 ODOT_Features_Design.dgnlib,
which is attached by a configuration variable. These features can be reviewed in the Project Explorer
dialog by selecting the Civil Standards tab as shown below.

Civil Standards ~

= Civil Standards

-8 12345_KMDD3 .dgn. Design

E-p8 Libraries
- Civil Cells
% Design Standards
i3 Feature Defintions
- Feature Defintion Madel (DDOT_Features_Design dgnlib, |
G- Buidings
Gl-jgr Comidor Meshes
ﬂ Drainage
g DTM and Grading
Bl Geometry & Stations
G- Geotechnical
i@ Guardrail & Bariers
- Hydraulics
- Lighting
il laintenance of Taffic
- Modeling
B 30 Linear Features
ﬂ 3D Surface Features
- =L A=101L=}1Y
@ Pavement Marking
@ Railroads
@ Right-of-Way
g Roadway
-l Signals
(g Temain Models
- (gir Uttilties
{8 Feature Definition Model (ODOT_Features_Drainage fnd Lk
iy Feature Definition Model {(0DOT_Festures_Survey danlib, |
[E-ws Project Settings
(- Temain Fitters
[y Lhility Filters

- -

m..

=)

:l..
:l..
j..
j..

=
[E
[E
£
£
£
[E
E

Template points are used to create 3D linear features in the corridor model. The 3D Linear Features
category contains the feature definitions that are applied to template points.

Template components are used to create 3D surfaces in the corridor model. The 3D Surface Features
category contains the feature definitions that are applied to template components.

The features are also detailed in an Excel Document in the ODOTcadd Standards. See the following
document:

\ODOTcadd\Standards\Geopak\Road\templates\ODOTcadd_RoadwayTemplateDefinitions.xIsx
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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 Point Style (aka Feature Definition) that is assigned to each point.

The ODOT workspace for OpenRoads includes several Feature Definitions that can be used for template
points.

Features can be reviewed and assigned in a variety of ways.
© 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.

© The Dynamic Settings dialog can be used to define the Point

R . X Dynamic Settings @ :
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 ’ a.n-m Step: 0.5000
point or to select a name from a predefined list as shown at . |00336  Step: 01000
right. It is recommended that you use the point names from Paint Name:

this list when designing your templates. Paint Style: e b £

ACB_BIS
[¥] Apply Affxes | prR™R T

When a point name is selected from the list, the Point Style, - ﬁ:&f;@

which is the Feature Definition, is automatically set to the 1= ﬁg-}‘é};

appropriate value. The Point Style list contains a list of all @EEZPOSS

the Feature Definitions available in the ODOTcadd T ACE_T_SB E

workspace. : 1ACIC B CL

© 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.

Apply Feature Definition to Points @

Feature Defintion:

e [MD_P_M:SC_E_EP v]
R-ACSE- T: CLT.: - - - Help
' Apply to points:

"""""""""""""""""""""""""""" Mame Feature Definition
_____________________________________________________ R-ACSC_T_CL1 MD_P_ACSC_T_CL

R-ACSC_T_CL MD_P_ACSC_T_CL
_______________________________________________ ACSC_T_CU1 MD_P_ACSC_T_CL

ACSC T CL MD_P_ACSC_T_CL

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

_____________________________________________________

; Ir
Pl e o I By
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Component Names and Features

Component Names and Features are defined as each component is created. The available features
within the ODOTcadd workspace can be reviewed in the Civil Standards tab of the Project Explorer
dialog as shown at right.

Civil Standards

Component Names and Features can be 5% Gvi Sandards

reviewed and edited in a variety of ways: 12345_KM003 dan. Design

-8 Libraries

s Civil Cells

B3 Design Standards

Bl Feature Definitions

B3 Feature Definition Model (ODOT_Features_Design.dagnl
B Buildings

i) Coridor Meshes

@ Drainage

@ DTM and Grading

@ Geometry & Stations

g Geotechnical

@ Guardrail & Bamiers

g Hydraulics

@ Lighting

@ Maintenance of Traffic

EI_' Modeling

&g 30 Linear Features

B 20 Surface Features

g4 MD_P_Aggregate_Base

- g4 MD_P_Asphalt_Concrete_Base

- g4 MD_P_Asphalt_Concrete_Intermediate_Co
’v MD_P_Asphal_Concrete_Surface_Course
- gh MD_P_Backslope

g4 MD_P_Barier

’b MD_P_Chemically_Stabilized_Subarade
g MD_P_Curb

&g MD_P_Ditch

g4 MD_P_Finished Grade

g4 MD_P_Foreslope

- g4 MD_P_Graded_Shoulder

- g4 MD_P_Green_Space

g MD_P_Jointed_Concrete_Pavement
g MD_P_Sidewalk

- g MD_P_Turf_Shoulder

- g MD_X_Asphalt_Pavement

- g MD_X_Concrete_Pavement

Pavemert

© Double-click on a component to open
the Component Properties dialog.

© Select Tools > Apply Feature Definition
to Components... to apply a selected
Feature Definition to one of more
components in the template.

m
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7.16 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:

Cument Component

Name: FILL Feature  |MD_P_Finished Grade v
Target Type: | Temrain Model w | Priority: 1
Temain Model: - hotives Benching Count:
Harizontal Wertical
Offsets: |0 0000 0.0000 Rounding Length ~ §.npDD

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 a particular elevation
¢ Linear Horizontal/Vertical/Both — Seeks the intersection with a particular linear element
selected from a list.
e Feature Definition Horizontal/Vertical/Both — Seeks the intersection with a particular 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.
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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 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.

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.

Check for Interception specifies the preceding segment will

Dynamic Settings = be checked for interception of the target when the end-
. |45000  Step: 5000 conditions are solved. If it is turned off, then the segment
B 47000 Step 01000 will be ignored when checking for interceptions.

Check for Interception
Place Paint at Intenception
|| End Condition is Infinite
[~] Do Net Construct

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

Paint M : - . . .

eint Hame 2l its maximum width.
[¥] Apply Affixes End Condition is Infinite specifies the last segment will be
ha= - considered to 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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End Condition Priority

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_FSLP

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.

P
Compecnent Properties

S |
Name: R-FILL 3 ﬂ
[] Use Name Ovenide: |R-FILL 2
Description:
Feature Definttion: [MD_P_Foreslope v]
Parent Component: [_ v] ﬂ —

Display Rules:

[] Exclude From Top./Bottom Mesh

End Condition Properties

Target Type: [Tenain Madel ,] Priority: 1

Temain Model: - hctives [7] Benching Court: |0
Horizontal Vertical

Offsets: | 0.000D 0.0000 Rounding Length 0.0000
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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 -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

Point Properties [é]
Name: R-EC_FSLP) « | [ Aoply
[ Use Feature Name Overide: |R-EC FSLP [ﬁ
- Close
Feature Definition: ’MD P EC FORESLOPE v] _
=== -q Previous
[ Superelevation Flag
Nex >
Altemate Surface: -
End Condition Properties Help
Check for Interception Member of:
Place Pairt at Interception ReFILL2
[7] End Condition is Infinite
[] Do Mot Construct
Constraints
Constraint 1 Constraint 2
Type: [Slope v] [‘u’ertical V]
Parent 1. [R.EC_GSH1 |+ [RecsHi v| #]
Parent 2: ] Rollover Values...
Value: -33.33% [z] -16.0000 (=
Label: - -
[] Horizorttal Feature Constraint:

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.

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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Testing End Conditions

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

Check Duplicates

Help

Use Surface Slope:

0.00%
____________ AN PR SN SUSPN S \c S S
. . . . : : : : : . Display Rules:

Name  Value

=L O -IE M o« 3

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.
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Available Targets lists all of the targets applicable to the current template. You can select the
desired target and draw it in the display.

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
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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7.17 Component Properties

The properties of the component can be edited by double-clicking on the component. The Component
Properties dialog is opened.

P
Compecnent Properties

Name: FLACSC + y
[] Use Name Ovenide: |R-ACSC

Cloze
Description: p—
revious
Feature Definttion: [MD_P_Asphah_Conu'ete_Surface_CnL v] N
et >
Parent Component: [ ,,] ﬂ

Display Rules:

[T] Exclude From Top/Bottom Mesh Close Shape

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.

L I i I R ] | r

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 R-FILL3 component is used. 3D Mesh elements are created by
connect all the components by the name of the component. All of the components named R-
FILL2 will be connected to create 3D Mesh element, and all of the components named R-FILL3
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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 also 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 2-{C1 Foints

. . . . . =425 Components
and edit the parent child relationship between points
and components. In the example at right, the
Components category is open to show the parent/child

m

relationship between the components in the tree. Drag Bz L-ACSCT
and drop operations can be used to move one 1= LGSH2
component under another. ::: Eﬁﬁ&

= RG5H2

Note: The component names are listed alphabetically,

not from top to bottom as drawn in the template.

Exclude from Top/Bottom Mesh
Specifies that the component will be excluded from the top and bottom mesh 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.

Chapter 7 — Corridor Modeling Page 201



March 30, 2017 GEOPAK OpenRoads Technology for Civil Design @

Exercise 7E - 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

Curt
S Not
4’ Rounding ee(A)o e
9. Pr 2 ’L‘-\ ______ C
3 SPP -
/ g
Max; )
LEJ *5‘03 o
<= | 4
n| e )
>
o

v" Open MicroStation using the shortcut provided for the training class.

v' Set the User and Project as follows:
User: ODOTcadd
Project: 12345 _CORRIDOR_MODEL

v" Open the following design file for the training project:
..\Design\Roadway\Basemaps\12345_KMO002.dgn

v From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Templates
v Create a new template named Normal Ditch in the Project Templates folder.

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 End Condition for the graded shoulder

e Right-click in the template window and choose Add New Component > End Condition.

e Start the End Condition at coordinate 0, 0 (xy=0, 0).

e Name the component “GSH1”

e Use the Feature “MD_P_Graded_Shoulder” for the component

e Be sure to check off Check for Interception in the Dynamic Settings dialog after placing
the first point.

e 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.

e Place the second point 6’ horizontally from the first point at a slope of -8% (hs=6, -8%)

e Right click and select Finish.
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v" Add an End Condition for the ditch foreslope.

e In the Dynamic Settings dialog, select the Point Name EC_FSLP.

e Right-click in the template window and choose Add New Component > End Condition.

e Name the component “3:1 Foreslope”

e Use the Feature “MD_P_Foreslope” for the component

e 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.

e Right click and select Finish.

e Double click on the 3:1 Foreslope End Condition and set the Parent component to GSH1.
Hit Apply.

v" Add an End Condition for the 2’ ditch bottom.

e Inthe Dynamic Settings dialog, select the Point Name EC_DITCH.

e Right-click in the template window and choose Add New Component > End Condition.

e Name the component “DITCH”

e Use the Feature “MD_P_Ditch” for the component

e (Create the component with a horizontal constraint of 2.0 and a vertical constraint of 0
(dl=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.

e Right click and select Finish.

e Double click on the DITCH End Condition and set the Parent component to 3:1
Foreslope. Hit Apply.

Next we’ll define two end conditions for the backslope.

v
v

v
v
v

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.

Add a second End Condition for the 2:1 backslope using the settings detailed below.

AN NI N NI N

AN

In the Dynamic Settings dialog, select the Point Name EC_BKSLP

Right-click in the template window and choose Add New Component > End Condition.
Name the end condition “2:1 Backslope”

Set the Feature for the end condition to “MD_P_Backslope”

Set the component Priority to 2

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).
Create the component with a vertical constraint of 5" at a 2:1 slope (vs=5,1:2) from the point
EC_DITCH
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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 we'll 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:
v' 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:
v' 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.

L=

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.

v" When complete, choose File > Save from the Create Template dialog to save the changes to the
template library.
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7.18 Corridor Editing Tools

Select one of the corridor handles, as shown below, to access a menu of common corridor commands.

) I I
El- - -0 R X
[Properis

The commands in the menu are grouped as follows:

Properties

Corridor Views

Reports

Corridor References
Corridor Creation Tools
Lock — Deactivate Rule
Delete

These commands are also available in the MicroStation task list by selecting Tasks > Civil Tools >

Corridor Modeling.

Commonly used commands are detained in this training guide. For additional information, see the

online help.
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Corridor Properties
Select Properties from the corridor pop-up menu to access the dialog shown below.

MName CLP_STPETER
Harizontal Name CLP_STPETER
Use Active Profile True

Profile Name PGL_STPETER %

2 - Preliminary

With the exception of the Horizontal Name, the corridor parameters shown above can be edited in the
properties dialog. This dialog is most commonly accessed to change the profile used for the corridor or
the Design Stage.

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 2, Cross Section - Corridor: CLP_STPETER Plan: CLP_STPETER Profile... | — || & |[s£3s]
|| 17+00.00 R1 [~][ » »

995.0H -985.0
994 .5 394.5
994.01 -994.0
993.57 ~993.5
993.0+ -993.0
992.5+ | . -992.5
992.0- _ < : -992.0
881.51 I/EEQ -a81.5
8810+ i ) r -981.0
890.5+ -980.5
990.01 -380.0
989.5- - - -989.5
989.0- —9£9.0
B86.5 -888.5
$88.0+ -S88.0
N IS I P I ISEFFIFIOE

This dynamic view is a temporary display of the cross sections. The sections are not written to the design
file using this command.
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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

These reports are detailed in the online help.

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.

( H Component Quantities I. = &Jﬁ
Material Surface Area Volume Units [%In:t Total Cost/Material
T S T N
MD _P_Asphalt_Concrete_Intermediate... | 0.0000 34.0278 CuY 34.03 A
MD_P_Asphatt_Concrete_Base 0.0000 119.4444 CuY 1.00 115.44 I
MD_P_Aggregate_Base 0.0000 1236111 CuY 1.00 12361 N
Fill Volume 0.0000 1.5839 CuY 1.00 1.53 -
Total Estimated Cost 14206.79
Carridor Name: CLP_STPETER

Corridor References
The following four Corridor References commands are available:

iy

i

&

.

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 in order 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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Process Corridor
Select this icon to reprocess the corridor.

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.

Delete
Select this command to delete the corridor.

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

<#e

Create Transition

Create Secondary Alignment

"—;_E_

()

Define Target Aliasing
Create Parametric Constraint

Create End Condition Exception

Create Point Control
Create Curve Widening

Key Station

A=

Assign Superelevation to Corridor

Page 208 Chapter 7 — Corridor Modeling



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.

=
B Carridor Objects - CLP STPETER B
— TOX %L on R d Template Drop -
Template Name Interval Description Start Station End Station Interval 5.0000
¥ . 7 25 :
fiicoialamnizte (L0 I Template Name Project Templates\St. Pater A
Key Station

Horizontal Name CLP_STPETER

Description

Parametric Constraint

Paint Control
Station Range -~
Curve Widening
Start Station 17+00.00 R1
End Condition Exception

End Station 19+25.00 R1

External Reference

Clipping Reference

.. Create Template Drop
‘*+ This tool is used to create a new te mplate drop location on the corridor.

Create Transition

? + 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 templates drops

which are adjacent to it. Once the transition location is created, it is up 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

‘+ 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.
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Create Parametric Constraint

|.'-§_3'.| 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.

) Create Parametric C.. = % In the example at left, the Constraint Label “ACSC
LockToSmt [ Thlckne.ss is assigned in the template for the Vertlca!
B stan P TTTET constraint of the Asphalt Concrete Surface Course point.
3 7+00. . . .
The Parametric Constraint can be used to define a new
Lock To End [l . .
value for a specified station range.
[C] Stop 19+25.00 R1
Caonstraint Label ACSC Thickness El
Start WValue 0.1042
Stop Value 0.1042

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.

% Create End Condition Ex..| = 3
Name Right Slope
Apply ECETo  Right Overide [=]
Start 17+00.00 R1
Stop 12+00.00 R1
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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 particular
slope for a ditch.

<“} Create Point Control = P

Lock To Start [}

Start 17+00.00 R1
Lock To End [}

Stop 17+50.00 R1
Control Description R-Pavt Taper
Mode Horizontal El
Control Type Linear Geometry El
Paint RACSC_T_EP [+]
Flan Element CLP_STPETER El
Use as Secondary Mlignment [
Priority 1
Horizontal Offsets -~

Start 8.0000

Stop 10.0000

Create Curve Widening

Curve widening is used to automatically create and apply horizontal controls to widen lane 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 at this time. Use Point Controls to manually assign the
station ranges and offsets for curve widening.
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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.

i
§© CreateKey.. = = |

‘ [T] Station 398+06.91R1

| S | |
< [~ T

N/

Station | EEERIEALE]

a
A
A
3 .
|
A
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1
|
)
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Assign Superelevation to Corridor
Superelevation is covered in the next chapter.

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.

5. 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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Exercise 7F - Point Controls: Horizontal

In this exercise we will create a template and corridor for State Route 185. We will use Point Controls to
taper the lane width at the beginning of the project and to define curve widening for the spiral-curve-
spiral in S.R. 185.

Part 1: Creating the S.R. 185 Template
In this exercise we will create the template for S.R. 185

v

v

Open MicroStation using the shortcut provided for the training class.

Set the User and Project as follows:
User: ODOTcadd
Project: 12345 _CORRIDOR_MODEL

Open the design file for the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345_KMO001.dgn

From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Template

In the Project Templates folder, create a new folder named “S.R. 185” to house the State Route
185 templates

In the S.R. 185 folder, create a new template named “S.R. 185"
Open the Dynamic Settings dialog to ensure the Step values are defined as desired.

Create the S.R. 185 template by dragging in the components listed below. Be sure to pay
attention to the Apply Affixes setting and turn it on when dragging in the end conditions.

ODOT > Backbones > Undivided Roadways > Pavement and Shoulder 301-8E Uncurbed > 2-Lane
without Superelevation Pont > Asphalt Concrete without Stabilization

ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-4E 3:1 Cut, Fill Table

After dragging in the end conditions, we will remove some of the options. For this project, we
only want to use fill slopes of 3:1 or 2:1. Remove the following components:

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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: : : : : : Component Selection
"""""""" [ Rasiz |} e
L Lo o D S —— R-EC_GSH1 . . L L B

L T = e Y R T = 3

v Delete the 4:1 fill slope component on each side of the template. The completed template
should appear as shown below.

R-EC FBLP2 . EC FSLP3,

F=FZoH-IO M b (] b

v" From the Create Template dialog, choose File > Save. Close the Create Template dialog.
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Part 2: Create the S.R. 185 Corridor Model
In this exercise we will create the corridor for State Route 185

v" Open MicroStation using the shortcut provided for the training class.

v" Set the User and Project as follows:
User: ODOTcadd
Project: 12345 _CORRIDOR_MODEL

v" Open the design file for the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345_KMO001.dgn

v Attach the following design files as references:

Geometry Basemap
..\Design\Geopak\Basemaps\12345_BK000.dgn

Be sure to set the Nest Depth parameter to a value of 1 when attaching the geometry
basemap.

Survey Basemap
..\Design\Survey\Basemaps\12345_BE001.dgn

Set the Nest Depth parameter to No Nesting when attaching the survey basemap.
v Select the terrain model boundary and choose the Set As Active Terrain Model option

fﬁ v’ Select the State Route 185 alignment and choose the Create Corridor command from the pop-
up menu. Create a corridor named CLP_S185 using the Active Profile, and the Preliminary
Design Stage. Use the parameters below and the S.R. 185 template created in the previous
exercise.
‘% Start Station: 386+25
End Station: 428+27.30
Template Drop Interval: 5

When a federated approach is used to create separate design files for each corridor model (see Using
Multiple “Federated” Basemaps) users should add the corridor design file as a reference to the
“KM_000" design file.

v" Open the file 12345_KMO000.dgn

v Verify that the corridor design file is pre-attached and displayed. If the file is not attached,
manually attach the KM0O1 design file containing the State Route 185 corridor

v Save settings and close the 000 file when complete
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Part 3: Adjusting the Lane Width to meet Existing Pavement

In this exercise we will use Point Controls to taper the lane widths at the beginning of the project to tie
in to the existing pavement.

v" Open MicroStation using the shortcut provided for the training class.
v' Set the User and Project as follows:

User: ODOTcadd

Project: 12345 _CORRIDOR_MODEL

v" Open the design file for the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345 KMO001.dgn

| ]J v' From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Point Control
v" When prompted, select the corridor for S.R. 185

We will define the taper for the point R-ACSC_T_EP using the settings shown below.

( {"j, Create Point Control E‘_lér

Lock To Start [l

Start 386+25.00 R1
Lock To End [l

Stop 387+25.00 R1
Control Description R-ACSC_Width
Mode Horizontal El
Caontrol Type Linear Geometry El
Paint R-ACSC_T_EP  [=]
Flan Element CLP_S185 [=]
IUse as Secondary Alignment [T
Priority 1
Horizontal Offsets -~

Start 105374

Stop 12.0000

e The Control Description is a user definable name for the point control definition.

e The Mode for this example is Horizontal as we are only adjusting the right lane’s
horizontal offset and not the vertical offset.

e The Control Type is used to define what will be used as the basis for the point control
horizontal offsets. Select Linear Geometry to use an OpenRoads horizontal alignment as
the basis for the lane width offsets.
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e The Point parameter is used to define the point name in the template that the point
control is assigned to.
After identifying the Point, the software will prompt to select the Plan or Profile Element that will be
used as the Linear Geometry in order to define the point control Horizontal Offsets.
v Select the Horizontal Geometry for S.R. 185

v Step through the remaining prompts using the values shown on the previous page

| ]J Define the taper for the point L-ACSC_T_EP using the settings shown below.

.~ ™
) Create Point Control l = —r S

Lock To Start 0o
Start 386+25.00 R1
Lock To End E
Stop 387+25.00 R1
Cantrol Description L-ACSC_Width
Mode Horizortal El
Cantrol Type Linear Geometry El
Point LACSC_TEP  [=]
Plan Element CLP_5185 El
Use as Secondary Alignment [
Priority 1
Horizontal Offsets -~
Start -13.6440
Stop -12.0000

The proposed centerline of S.R. 185 does not meet the crown of the existing pavement. Next we’ll
| ]J define a point control for point ACSC_T_CL to force the crown of the template to meet the crown of
exiting pavement. The dialog settings to create the point control are shown on the following page.
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) Create Point Control |£‘_|ér
Lock To Start
J| Start 386+25.00 R1
Lock To End
¥| Stop 387+25.00 R1

Control Description ACSC Center Taper
Mode Both (]
Control Type Linear Geometry El
Faint ACSC_T_CL [=]
Plan Element CLP_S185 (=]
Profile Element Active Profile: P_CLP_S185 = |
|Use as Secondary Alignment
Priority 1
Horizontal Dffsets -~

Start -1.2570

Stop D.0000
Vertical Offsets -~

Start 0.0370

Stop 0.0000

\ -

When complete, the edge of pavement and ACSC_T_CL lines are tapered to meet the existing conditions
as shown below.
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After a point control has been defined, it can be reviewed and edited using the Corridor Objects
command.

‘. h v" From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Corridor Objects

v" When prompted, select the S.R. 185 corridor. The Corridor Objects dialog is opened as shown

below
-
B« Corridor Objects - CLP_S185 e
A
Template Drop DX % B w0 4 | PointControl -~
Enabled Mode Control Type Use as Second...  Priority 7
Secondary Alig = — Enabled
v izontz ear Geometry
e jorizontal near Geometry Control Descrigtion RLACSC.Widh
tation A Horizontal Linear Geomet
i 4 Mode Horizortal [=
Parametric Constraint Linear Geometry ————
Control Type Linear Geometry E
Point Control Paint RACSCTEP  [=
Curve Widening Plan Element CLP_5185 [=
End Condition Exception Use as Secondary

Alignment
External Reference Priority 1
Clipping Reference Herizontal Start Offset 10.5374

Horizontal Stop Offset 12.0000
Station Range ~

Start Station 386+25.00 R1
End Station

387+25.00 R1

Select the Point Control item from the list on the left of the dialog. The parameters of the selected
corridor can be reviewed and edited using this dialog.

Tip: As edits are made, the corridor is automatically updated since it is locked to the rules defined in this
dialog. If you have to make multiple changes, you will have to wait for the corridor to update before
making the next change. You can temporarily unlock the rules using the lock icon at the top of the
- dialog. After making the changes, turn the lock back on. The corridor is not automatically updated when
‘ﬂh the lock is turned on. Select the corridor and choose the Process Corridor command to update the
corridor.
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Part 4: Adjusting the Pavement Slope to meet Existing Pavement
In this exercise we will use a Parametric Constraint to override the pavement slope defined in the
template to tie into the existing pavement slope at the beginning of the project

v" Open MicroStation using the shortcut provided for the training class.
v" Set the User and Project as follows:

User: ODOTcadd

Project: 12345 _CORRIDOR_MODEL

v" Open the design file for the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345_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 can be defined in

| the corridor by selecting the corridor graphic and choosing the Edit Template Drop command as shown
below.

2 2 5 o X
| Edit Template Drop i

LS

A

(=]

Using this command edits 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. Note: Synchronizing the template with the library will override and changes that may have
been made to the corridor’s template definition.
Take the following steps to assign a Label to the points L-ACSC_T_EP and R-ACSC_T_EP:

v Double-click on point L-ACSC_T_EP to open the Point Properties dialog.

v' Key in the name “L-PAVT_SLOPE” in the Label field for the Slope constraint as shown on the
following page.
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—Cessbeniod

Constrairt 1 Constraint 2
Jiope: [5|°DE "] [Horizorrtal v]
Parent 1: [ ACSC_ T CL v] ﬂ [ ACSC_T CL v] ﬂ
Parert 2: [l Rollover Values
fas: 1.60% E ] 120000 B
Label: L-PAVT_SLOPE - -

v' Select the Apply button to accept the change.

v' Edit the point properties for the point R-ACSC_T_EP to assign the Label name “R-PAVT_SLOPE”
to the Slope constraint. Select the Apply button to accept the change.

We will use these two labels to override the pavement slope at the beginning of the project to meet
the existing pavement slope.

The next step is to analyze the existing pavement to get the elevations and lane widths in order to

compute the existing pavement cross slopes at station 326+25. To do this, we will use the Analyze Point
command.

v" From the Tasks menu, select Tasks > Civil Tools > Terrain Model > Analyze Point. 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 east (left) side of

the alignment. As you drag the cursor along the selected element, the Elevation, Slope, and
Direction are reported as shown below.

i Civil Accudraw can be used to key in the station on the proposed centerline that you wish to
" " analyze the selected feature.

f;{ o  With Civil Accudraw toggled on select the Station-Offset ordinate.
e In the Civil Accudraw settings, use the Tab key to highlight the Offset field.

o With focus set to the Offset field, key in the letter “0” to define the element that you
wish to use for the station and offset ordinate.
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e 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 on below.

e 0 e e
\f:‘, Analyze P..| = P
b 1414357.818
Y BO7321.851
Elevation (1003552 | [}------- >< .......................................
Slope 202 Station | 386+2500 R1 &G 01~
Direction |269°157.3" Offset -
Elevation=1002.55

UL

Note: The Offset value is irrelevant as the command will project a perpendicular from
the alighment to the selected linear feature in order to report the elevation on the
linear feature.

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_Center_of_Pavement. Enter the elevation values in the
table below.

Selected Linear Feature Elevation
Left Edge of Pavement
Center of Pavement
Right Edge of Pavement

Compute the existing pavement cross slope and enter the value in the table below.

Side Width Cross Slope %
Left 12.3870’
Right 11.7944’
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Now we are ready to define the Parametric Constraints to override the pavement slope at the
beginning of the project.

®
|.'i.| v" From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Parametric
Constraint.

=
i
n
>

fil corridor Modeling

At Y A A
i o H-ED O @
E @ @E’ % I&; +&CI'E£E:’: Praram‘rzﬂ"ic Constraint |

v' Create parametric constraints for the L-PAVT_SLOPE and R-PAVT_SLOPE labels from station
386+25 using the slopes computed above, to end at 1.60% at station 387+00.

N "
J Create Parametric C... | = ihI } Create Parametric C... | = i:hJ

Constraint Label
Start WValue

Stop Value

L-PAVT_SLOPE [+
063%
1.60%

Constraint Label R-PAVT_SLOPE [=]

Start WValue

Stop Value

Lock To Start Lock To Start

| Start 386+25.00 R1 V| Start 386+25.00 R1
Lock To End Lock To End

V| Stop 387+25.00 R1 V| Stop 387+25.00 R1

-2.90%
-1.60%

After the labels have been defined, the proposed pavement should meet the existing pavement in the

3D model, within an acceptable tolerance, similar to the example shown below.

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 in to the existing pavement. However, this
exercise illustrates the power of point controls and parametric constraints to override the initial
template definition.
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Exercise 7G - Ditch Profiles

The template definition for S.R. 185 contained end conditions 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 in order 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 a few different ditch modification scenarios.

The length of the example project contains too many ditches for us to define them all in this training
course. We will take a look at a few specific areas in order to introduce you 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 =

Name: REC_DITCH - [ Ay

Use Feature Name Overide: R-DITCH
Close:
Feature Defirition MD_P_EC_DITCH R e
jon Fla

Next >
Help
Member of
RCUT3-DITCH
RCUT3-FSLP

: Constrairt 1 Constrart 2 : : : : : ; :
|| e = 2 (Vetca 2 M- [ . ' : S LA

Parent 1 (REC_GSH2 <) #|| [REcastz MEa|
| a2 B[ Rolorervae o
: Value: 133 = 15000 B

Label - -

e PFCHT

|| [E]Horizontal Feature Constraint:

+-fodina

Point R-EC_Ditch1 is constrained 2’ horizontally and 0 vertically from point R-EC_Ditch. 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.

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.
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Complex Element: R-DITCH
Belongs To: CLP5185

Feature: MD_P_EC_DITCH

Active Profile: ProfileByTemplate
| Level: MD_P_DITCH

Open MicroStation using the shortcut provided for the training class.

Set the User and Project as follows:
User: ODOTcadd
Project: 12345_CORRIDOR_MODEL

Open the design file for the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345_KMO001.dgn

From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Point Control.
When prompted to Locate Corridor, select the S.R. 185 corridor model.

Create the vertical point control using the settings shown below.

( %} Create Point Control | = Y |

Lock To Start

Start 290:7500R1
Lock To End

Stop 3940000R1
Control Description R-Ditch1
Mode Vetical  |v
Control Type m
Point RECDITCH |+
Elevation 10075000 000
Grade -2.00%
Priority 1
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When the point control is applied, the 3:1 slope from the graded shoulder to the ditch elevation
is maintained. The ditch line moves out appropriately.

« .~ v The results can be reviewed by opening a cross section view. From the Tasks menu, select Tasks
> Civil Tools > Corridor Modeling > Open Cross Section View. When prompted, select the S.R.
185 corridor and then data 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.

B View 2, Cross Section - Corridor: CLPSL85 Plan: CLPS185 Profile: XGL_CLPSR185 = e |
[ View Properties [»]| 14 = || 391+50.00 R1 [+] [ >

1018 1018
1017+ F1017
1016 1016
1015+ r1e1s
1014+ F1014
10134 F1013
1012+ 1012
1011 : 1011
10104 F1010
10094 Eﬁl 1009
1008+ 1008
10074 1007
1006 1006
1005+ 1005

:\é)‘ :\@|'\@| ’\@\ ',\'9",\\@ :\(9' =y g:QJ f\@ & ?DQ'I }@ Iy rﬁ)' :\w TIPS PSSO S P )\@l \.\U {p ):bQI \@1 \é}l )\th

v" Review the 3D model to inspect the changes. Obviously 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.

v

v

Open MicroStation using the shortcut provided for the training class.

Set the User and Project as follows:
User: ODOTcadd
Project: 12345 _CORRIDOR_MODEL

Open the design file for the S.R. 185 geometry:
..\Design\Geopak\Basemaps\12345_BK002.dgn

Attach the Design model for the S.R. 185 corridor design file with a Nest Depth value of 0.
..\Design\Geopak\Basemaps\12345_KMO001.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.

"
T T T T T T I

] S A S Y S Ay S

— i T i T T

T —] T TIT

ent: R-DITCH
cLps18s
_P_EC_DITCH
Profile: ProfileByTemplate
CH
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v

The profile of the ditch line as defined by the

initial corridor model processing can be EB vertical Geometry Y
prOJ:ected to_the S.R. 185 profile by use of the QBB |55 L e Iu A Vi
Project Profile to Element command, or the . N

Project Profile Range to Element command, o~ Al A [ Project Profile To Element |
contained in the Tasks > Civil Tools > Vertical El— & & D

Geometry group. R v Ay J’lflfi [ b [T

To define the new ditch profile, select the L S === B-i /

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

407 408
1 I

Select Element To Project

T —==={Complex Element: R-DITCH e
Belongs To: CLP_S185

Feature: MD_P_EC_DITCH

Active Profile; ProfileBy Template

Level: DR_P_Ditch

Ref: SR 185 CORRIDOR (12345_KM002.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.

B View 2, Profile - CLP_S185
B~ AQQREBE MG H| -
990+

988+
986

984+

Profile: [ ——

982 Type: Projected Profile - ProfileByTemplate
Level: Default e

980+

978+

G976

N T N N N N A N A
F & I & & T I T & &
.b°,3°.b°x°:°,ﬁ° SR DSOS PP 880

@@&ﬁé@ﬁ@@&ﬁ@@@@@ﬁﬁﬁﬁﬁﬁéﬁ

'p

xxxxxxxxxxx

7
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7
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7
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]-"_"1{ v In the Profile view window, choose the Profile Complex by VPl command.

v" Toggle on Civil Accudraw and select the Z ordinate option.

Civil AccuDraw @

".:(' 1\\',;-\. =
bs

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
410+00 965.25
410+15 965.25
411+00 972.25
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 similar
to the example below.
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v" Open the design file for the S.R. 185 corridor model:
..\Design\Geopak\Basemaps\12345_KMO001.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 v' From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create End Condition
Exception. When promoted, select the S.R. 185 corridor.

fﬂ Corridor Modeling i

affiek i A SA&E

i | o H- 2\ @ 2

B @' ’EE" %' % +@' E’ B?"[ Create End Condition Exception ]
EE—

i (P [y PR |

v Define the end condition exception with the values shown below.

% Create End Condition Ex..| = 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
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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.

................................................................................................................................. e

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.

Chapter 7 — Corridor Modeling



March 30, 2017 GEOPAK OpenRoads Technology for Civil Design @

| ]J 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.

) Create Point Control = P

Lock To Start =

Start 405+00.00 R1
Lock To End =

Stop 412-00.00 R1
Caontrol Description  R-Ditch2
Mode Vertical El
Contral Type Linear Geometry El
Point R-EC_DITCH [=]
Plan Element CLPS185 [=]
Profile Element  Profile: R-Ditch [=]
Priority 1
Vertical Offsets -

Start 0.0000

Stop 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

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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8 Superelevation

The 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 and 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
O_M. to 0.0l 0.08

ﬂ: — =
0.07 max. break - 5’ Roundin
0.0l
0.
Greater thon 0.00 e, L HH

4 8’ or 10’ 5
Pavement slope—]
Varies 0.04
) 04 to 0.

Vor;iso,ool <0.06_max. JL
— e S S—
[:::::;4}§*<:T______::% 0.07 max. break 4’ Rounding

0.07 max. breagk 6 2' 0
Pav't. Greater_than 00 =%

slope Greate
if dter than 0.06 {///jj‘::::ll
|
Pavement 7 ‘
- slope FM

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.

Chapter 7 — Corridor Modeling Page 233



March 30, 2017 GEOPAK OpenRoads Technology for Civil Design @

8.1 Superelevation Design Files

Superelevation graphics for each alignment are normally be placed in a separate design files. The
ODOT_Files.mvba application is used to create superelevation design files for the project as shown

below.
- ~
ODOTcadd - Create Design Files v16.10.27 5
Q| Parent Folder: C:\ODOT_Training\OpenRoadsDesign)\ProjectData)12345_SUPERELEVATION\Design\,
-
G, | seed File: C\ODOT_Training\OpenRoadsDesign\ProjectData), 12345 _SUPERELEVATION)\Design\Standardsseed) 12345 Seed2d.dgn
PID Mumber: 12345
Category: GEOPAK Specific Basemap Files j Iv¥ Federate Basemaps | Default Comment | 20 Filter: | MNone j
[ Aon File Name: Files:  Comments: Scale:  Place Cell:
[~ Patterns Shapes Clips in One File zeopakibasemapsh | | | | J
[ Clipping Borders geopak\basemapsh, | | | | J
[~ Corridor Modeling geopak\bazemaps\12345_KMOO4.dgn | | | | J
| Digital Terrain Model Features geopak\basemapsh, | | | | J
[ Profile Motif File geopakibasemapsh | | | | J
[ PatternLines geopak\basemapsh, | | | | J
[ Plan Motif File gEuEak\basemaES\ | | | | J
v su perelevation Shapes Zeopak\basemapsh12345_K5001.dzn | 1 | 5.R. 185 Superelevation | 20 | J
| " CrozsSection Cells [Channel) W!‘Emps: | | | | J
[~ CrossSection Cells [MOT) seopakibasemapsh | | | | J
[” CrossSection Cellz [Roadway) geopakibasemapsh, | | | | J
Create Files ‘

Notice that the file is created in the \geopak\basemaps folder for the project.

8.2 Applying Superelevation to a Corridor
The Superelevation tools are located in the Tasks > Civil tools > Corridor Modeling group as shown

below.

ﬂ:ﬁ Corridor Modeling

s} LHEN T @

HES A From left to right, the following tools are available:

o Fk ) N SR :

s mw?

R o & o 7 e
T © s f6+ @ 0 08 15 gq

Y 2 e

&

Create Superelevation Sections

Create Superelevation Lanes

Calculate Superelevation/Import Superelevation
Assign Superelevation to Corridor

Insert Superelevation/Cross-Slope
Superelevation Editor

Superelevation Report

Display Superelevation in Plan

See the online help for tools not covered in this training guide.
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Create Superelevation Sections
Superelevation graphics are drawn on the active MicroStation level. Activate the GK_Shapes level
before processing the superelevation commands.

When the Create Superelevation Section tool is accessed, you are prompted to enter a Name for the
superelevation section and to select the alignment as shown below.

Name CLP5185

Minimum Tangent Length  0.0000

Complex Element: CLPS18!
Feature: CL_P_Construction
Active Profile: XGL_CLPSR185 M

After the alignment is selected, you are prompted to enter the Start and End Stations for the
superelevation definition. In the example below, the entire length of the chain was used to define the
start and end locations. Two superelevation sections were created, one for each curve set.

B In the example at left, there are two separate shapes
defining the superelevation “sections”. Each curve
set of the horizontal alignment is the basis of a
superelevation section.

Superelevation Section: CLPS_185
Level: GK_Shapes

The superelevation definition is drawn on the active
level.
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Next you are prompted to define the pavement lanes as shown below. Issue a Data button (left-click) to
accept each value as you are prompted by the software.

{) Create Superelevati.. |¢|
Name L-Lane
Side Of Centerline  Let [ +
Inside Edge Offset  0.0000 Enter Lane Name
Name] |
Width 12.0000
Mormal Cross Slope -1.60%

As each lane is defined, a shaded shape is displayed on the active level, for the lane.

Superelevation: Right Lane
Level: GK_Shapes

Note: Fill display is turned off in the default ODOT workspace. To turn it on, select the View Attributes
command and toggle on the Fill option.



After defining the lanes, issue a Reset button (right-click) to move to the next step; selecting the

standards file, as shown below.

,
@ Calculate Supereleva... = EY B Select File - XACADDServices\ODOTcadd\Standards\GeopakiRoad\super\, =]
Standards File Name % Lookin: ||, super - @ I'} E® ' "'-j
D= MName Title Comments
e | ODOT Divided.sep
RecentPlaces ™ op0oT Undivided.sep
||
—
Desktop
=
Libraries
A
Computer
@' 4 | m 3
Metwork
Files of type: Bentley Civil Superelevation Files (*sepi"si)  ~ | [ Cancel |

Two superelevation preference files are provided in the ODOTcadd standards as shown above. These are
the same preference files used with the GEOPAK Road tools.

After the preference file is selected, the dialog shown below is opened to allow selecting the
appropriate parameters for the project.

=
§) Calculate Superelevation

= El

& Selection

L Selection
Design Speed
Transition ID
Number Of Lanes
Facility

Open Editor

Standards File Name  X\CADDServices'\0DO Teadd' Standards'Geopak\Road\super\ODOT_Undivided sep[-

8% eMax 202-7E

all cases

25

Linear

2

Undivided

MEEEEE

Toggle the Open Editor option on to access the dialog shown on the following page.



B4 Superelevation Editor - CLPS185
085 | . N P U T l ,,,,,, .‘} ,,,,,,,,,,, [
: A E|
. .
005 e R TR EEEEEREE EEEE T SRR L : T L EETE R
R85+ 28 RT3T+56 RTTEA RTI0EF 12 RTA0T#40 RTI0450 RTA07+57 g == CErEE RE HT927+00 R1Z
=3 5H IO o -
cipsiss | 0% -0k QwE B Ek HO
Superelevaion  Name Station Curve Set Cross Slope Transiion Type  Pivot Edge Non Linear Curv... Paint Type Ignore Distance Consir...  Distance Transit.. Distance Tran: *
sz Relane 385+00.00 R1 Left Edge Normal Crown F
Riane Relane -403:85  |408+3471R1 -160% Linear Left Edge Normal Crown In | False Nane
Riane Relane -409:37 |408+3671R1 0.00% Linear Left Edge Super Runoff In | False Nane £
Riane Rilane -409:80 |409+7871R1 1.60% Linear Left Edge Reverse Crown In | False Nere
ReLane Relane -411-47 | 411+4671R1 8.00% Linear Left Edge Ful Super In False Nane
RLane Relane -420:20  |420421.18R1 8.00% Linear Left Edge Full Super Out False Nane B
Reiane Relane -421-87 |421+89.18R1 1.60% Linear Left Edge Reverse Crown .. | False More
Riane Relane -422:30 |422+31.18R1 0.00% Linear Left Edge Super Runoff Out | False None
Riane Relane -422:72  |422+7318R1 -160% Linear Left Edge Normal Crown Out | False Nane 5
< 1 ol ¥
Row: |4 4 |1 of 14 | b bl

This dialog is used to review and edit the superelevation parameters.

The superelevation values 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.

Cs 5ta. 420+23.73
ST Sta. 422+28.73

Superelevation: R-Lane
Level: GK_Shapes

Superelevation values can also be reviewed and edited in the Project Explorer’s Civil Model group as
shown on the following page.



Project Explorer - 1 X
| Links v | B"'/f:la
iz Transtion [385+00.00 R1]
| File v |
| Utility Model v
| Survey - |
General L
Civil Model ~
— | Description Superelevation Transition: L—La'ﬁl
= Cwvil Data
=< 12345 _KS001.dgn, Design Extended &
----- " Linear Blements T -
----- ~+ Point Blements S an
-4 30 Linear Blements Last Medified 12/15/2016 10:15 AM
-4 Temain Models Locked Unlocked
-4 Comidors i
sl Consti t ~
- Superelevation s
E-fF CLP_S1851 | Slope Constraint Type None |
E-i¥ Superelevation Objects - -
El’f-i'g' L-Lane Distance Constraint -
=y Superelevation Transtions | Distance Constraint Type None |
: +E;r Transition [385+00.00 R1]
Superelevation Transition ~
tfy Transition [411+44 26 R1] .
. 77 Transtion [420+23.73 R1] Superelevation L-Lane
e " Name L-Lane - 385+00
N iy Transition [421+87 73 R1] St 385+00.00 R
-y Rlane - DnSet E
B-fiF CLP_5185-2 Cf;: Clope L 60%
il Civil Cell -
L m .5 Transition Type Linear
----- W Civil Objects o R
#- < Referenced Models P"'_ﬁ_lE_dge oht Edge
-4 12345_BK000.dgn, Design lg‘:me ¥pe Fal"‘“m"“' Crown

Selecting a superelevation shape, as shown at left, allows
you to access a menu with the following three commands:

Superelevation: L-Lane
Level: GK_Shapes

e Properties
e Insert Superelevation Station/Cross Slope
e Delete

See the online help for more information on these commands.
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Selecting the superelevation section graphic, as shown below, provides access to a pop-up menu
containing the superelevation commands listed below.

.........

Superelevation Section: CLP_S5185-1
Level: GK_Shapes

Properties

Create Superelevation Lanes

Calculate Superelevation

Assign Superelevation to Corridor

Insert Superelevation Station/Cross Slope
Superelevation Editor Tools

Import Superelevation

Superelevation Report

e Lock/Deactivate Rule

e Delete

See the online help for more information on these commands.
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Assign Superelevation to Corridor

After the superelevation values have been computed, the next step in the process it 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. If a Federated basemap collector
design file is used for the superelevation, the “KS000” design file is attached with a Nest Depth value of
1.

After the reference file containing the superelevation definition has been attached, it can now be
assigned to the corridor. Choose the Assign Superelevation to Corridor command. Select each
superelevation section that you wish to apply to the corridor similar to the example below.

. ocate Next Superelevation Section - Reset To
“-.|Complete

After the sections and the corridor have been identified, the Associate Superelevation dialog similar to
the one shown below is opened. This dialog is used to associate specific points in the template to the
superelevation lanes.

-

Associate Superelevation
Superelevation Object Superelevation Pivot Point Start Station Stop Station Priority

»  [LtLane v|uacsc T EP |-|acscTcL  [x[35-00.00R1 424432 27 R 1
|R-Lane v |racscTEP |-|acscTcL  [+[3ss5-00.00R1 424:82 27 R1 1
|LLane »|uacsc e |-facscTcl  [x[424:8227R1 439:76.77 R2 1
|R-Lane v|racscTEP |vfacscTcol  [r[448227R1 439:76. 77 R2 1

* | -| -| -

OK || Cancel

In the example above, the Superelevation Objects L-Lane and R-Lane are shown for each of the two
superelevation sections. 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.
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The model is automatically updated with the superelevation values which override the cross slopes
initially defined in the templates.

Superelevation is applied to the pavement lanes, but not the shoulders. The Rollover Lock, described in
the following pages, is used to define the behavior for the shoulders. Using ODOT’s design standards,
this will facilitate superelevated roadways where no shoulder break is required on the high side of
superelevation. We will review the Rollover Lock settings and discuss the procedure to insert templates
for the superelevation and correct the shoulder slopes in the next section.

B View 2, Cross Section - Corridor: CLPS185 Plan: CLP5185 Profile: XGL_CLPSR185 [ =]
[vew Propetes[-] 1« « [ amdosom1 [+ » >

982.01 L982.0

o}
981.5 -981.5
981.0+ -981.0
980.5 ~980.5
B
980.0+ ~980.0
979.5+ ~979.5
979.0+ L9790
978 .5 -978.5
o '§)J o o @I \QI ol Q o \QI @I o ol beJ rgjj
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8.3 Templates for Superelevated Sections

ODOT’s template library contains shoulder templates for superelevated sections. These templates are
intended as the starting point for defining the superelevation and will require some modification to
accurately reflect the superelevated roadway.

The ODOT template library includes shoulder buildups for superelevation as shown below.

5 CA\ODOT_TrainingOpenFRoadsDesign' ProjectData \DARY1234
*ZZ Point Mame List
S 0DoT
=5 Components
[ Bamier
] Curb
[ Medians

o o L

= Shouider|

[ Buildups with Superelevation Poirt
[ Buildups without Superelevation
[Z7) Layers with Superelevation Paint
27 Layers without Superelevation

27 End Conditions
7 Project Templates

The shoulders defined in the Buildups without Superelevation folder are used for normal crown
roadways without superelevation and for superelevated roadways where the pavement slope is less
than the value specified for a shoulder break condition. Shoulders greater than 6% include the shoulder
break point in this example using Figure 301-8E.

Shoulders defined in the Buildups with Superelevation Point folder are used for roadways with a
shoulder break introduced.

In either case, the user will have to make some modifications to the shoulder components when the
template is created. Each case is explained below.

Defining the Shoulder Rollover for the Low Side of Superelevation

According to figure 301-8E, the shoulder slope will match the pavement slope for superelevated sections
when the pavement slope is greater than 4%. This behavior can be modified using the Rollover Lock.
The rollover lock cannot be defined in the shoulder templates since it requires a Reference Point (the
inside edge of the adjoining pavement lane) and the Parent Pont (the edge of pavement point). After
the pavement and shoulder have been defined in a template, the rollover lock can be applied.

In the example shown on the following page, the template was constructed by dragging in the following
two templates from the ODOT library:

ODOT > Components > Pavement > Buildups > Asphalt Concrete without Stabilization

ODOT > Components > Shoulder > Buildups without Superelevation > Asphalt Concrete
without Stabilization
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The shoulder rollover for the low side of superelevation is defined as follows:

e Double-Click the outside edge of shoulder point R-ACSC_T_OS to open the Point Properties
dialog

e Toggle on the Rollover Values... option

Constraints

Constraint 1 Constraint 2
Type: [Slope v] [Horizorrtal v]
Parert 1 [R.aCSC_T_EF ~| 4| [Racsc_TEP -] #]|
Parent 2: Rollover Values... [
Value: 4.00% =l 40000 (=)
Label: - -
[ Horizontal Feature Constraint:

o Select Rollover Values... to define the rollover parameters shown on the following page
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-

Rollover Point Properties

===

High Side Low Side

Difference: 7.00% 0.00%

Reference Paint: ﬂ

Help

High Side
Differance

Feference

Parent Point Foint

Low Side
Difference

e The High Side Difference parameter is set to 7% to define the maximum slope break for the high
side of superelevation

e The Low Side Difference parameter is set to 0% to constrain the shoulder slope on the low side

of superelevation to match the pavement slope

e The Reference Point is set to the point on the inside edge of pavement adjacent to the shoulder

After defining the rollover lock, you can test the behavior of the shoulder by editing the edge of

pavement point to set various pavement slopes and examine the results. You can also test the behavior
without editing the slope constraint value by right-clicking on the edge of pavement point and choosing
Test Point controls > Test Vertical Point Control.
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Defining the High Side of Superelevation

The rollover lock defines the behavior for the high side of superelevation with the High Side Difference
parameter which we have set to 7% in this example. Figure 301-8E dictates that a shoulder break is
introduced when the pavement slope exceeds 6%. In the example below, the Slope constraint for point
R-ACSC_T_EP has been set to 8% with the High Side Difference parameter of 7% applied. Note the
shoulder slope.

A oo oo o B EP -?-\82888%
0 0 0 . 0 . 0 0 0 0 . . A AAWTD DT Omre . . .

. . . X . X . . . . . Component

Mame: R-ACSC1

Material: MD_P_Asphalt_Concrete_Surface_Course .
Slope: 1.00%
Width: 4,0000
Height: 0.0400

-AGE B OS5

To correct this, we will insert the shoulder buildup template as shown below.

-ACSC_T_SR.ACSC T_OS : : :
-ACSC B.OS ... ... .. .. L ;

Component
MName: R-ACSC1

Material: MD_P_Asphalt_Concrete_Surface_Course .
Slope: -1.00% |
Width: 2.0000
Height: 0.0200

{-AGB_B OS

With this template inserted, we can see that the slope for the inside portion of the shoulder matches
the pavement slope, and the slope for the outside portion of the shoulder is defined as -1%. This
template is correct for a superelevation rate of 6% but the Slope constraint for point R-ACSC_T_SB must
be edited in order to accommodate other pavement slopes greater than 6%. The Point Properties dialog
for point R-ACSC_T_SB is shown on the following page.
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Constraints

Constraint 1
Type: [Horizorrtal "]
Parert 1:  [R.ACSC_T_EP -] #|
Parent 2:
Value: 2 0000 E]
Label: Shoulder Break Width

[ Horizontal Feature Constraint:

Constraint 2
[Vedor—Oﬁse‘t v]
|ACsC_T_CL v #
|R-ACSC_T_EP v #

0.0000

The default template is defined with a Slope constraint of 6% for the shoulder break point. In order to
ensure that the slope for the shoulder break matches the pavement slope, use the Vector-Offset
constraint instead of the Slope constraint. Define the vector using the points from the adjacent

pavement lane with an offset value of 0 as shown in the example above.

An example of a template defined for a superelevated section is shown below.

=AM by

Note that templates must be defined uniquely for horizontal curves with the high side on the left or the

right.
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Using ODOT’s Backbones

Templates can also be constructed using one of the predefined pavement and shoulder configurations in
the Backbones category of ODOTcadd_Templates.itl.

5] ¥\CADDServices WO DO Teadd \Standards'Geopak \Foad templates 0 DO Teadd_Template
*ZZ Point Name List
=5 0DoT
=
[ Divided Roadways
=5 Undivided Roadways
5] Pavement and Shoulder 301-BE Uncurbed
[ 1-Lane PGL Left with Superelevation High Side Lsft
[ 1-Lane PGL Left with Superelevation Hight Side Fight
[ 1-Lane PGL Left without Superelevation
[ 1-Lane PGL Right with Superelevation High Side Left
[ 1-Lane PGL Right with Superelevation High Side Right
[ 1-Lane PGL Right without Superelevation
[ 2-Lane with Superelevation High Side Left
[ 2-Lane with Superelevation High Side Right
[ 2-Lane without Superelevation Paint
[ 3-Lane PGL Left with Superelevation Point High Side Left
[ 3-Lane PGL Left with Superelevation Point High Side Right
[ 3-Lane PGL Left without Superelevation Paint
[ 3-Lane PGL Right with Superelevation Pairt High Side Left
[ 3-Lane PGL Right with Superelevation Poirt High Side Fight
[ 3-Lane PGL Right without Superelevation Point
[C7 Widening & Resurfacing

m

The pavement and shoulder components defined in the Backbones category already have the proper
constraints and Rollover Lock assigned for superelevated roadways.

Backbones defined with and without a superelevation point in the shoulder are provided. Backbones
defined without a superelevation point can be used for normal crown and superelevated sections up to

the maximum pavement slope where no shoulder break is required on the high side of superelevation.

Backbones with a superelevation break point in the shoulder are proved for cases where the high side of
superelevation is on either the left or right side of the roadway.
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Exercise 8A - Defining the Superelevation for the SR 185 Corridor

In this exercise we will define the superelevation sections for the State Route 185 Corridor.

v

v

Open MicroStation using the shortcut provided for the training class.
Set the User and Project as follows:

User: ODOTcadd

Project: 12345_SUPERELEVATION

Open the design file containing the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345_KMO001.dgn

Use the ODOT_Files.mvba application to create a design file for the S.R. 185 superelevation
definition. Be sure to check on the Federate Basemaps option.

With the Federate Basemaps option toggled on, two files are created: 12345_KS000.dgn and
12345_KS001.dgn.

Open the 12345_KS001.dgn file to define the superelevation for proposed S.R. 185.
Set the active MicroStation level to GK_Shapes.

From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Superelevation
Sections

fﬂ Corridor Modeling - A
A V] 4 A

v |$ o HR BNV [ @
EEawtmw® a

R \_._[ Create Superelevation Sections ] e 4
R

S

You are prompted to define the Name for the superelevation section. Use the same name as the
horizontal alignment, CLP_S185.

Next you are prompted to select the alignment. Select the CLP_S185 alignment

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
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( §) Create Superelevation Sectio... |¢|
Name CLP_5185
Lock To Start
[7] Start Station
Lock To End
[¥] End Station
Minimum Tangent Lenath F

Next, the software will step you through the process to define the pavement lanes.

v Define two lanes for the superelevation as shown below

( T Create Supvs.-relez\a'ati...|.¢.| ( §) Create Superelevati.. |¢l
Mame Llane Name R-Lane
Side Of Centerline  Left  |=] Side Of Centerline  Right ~ |=)
Inside Edge Offset  0.000D Inside Edge Offset 00000
Vhidth 12000 Width 12.0000
Mormal Cross Slope r 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.sep file by navigating to the
following ODOTcadd standards location, ..\ODOTcadd\Standards\Geopak\Road\super. The file
browser will default the user to this directory via configuration variable. Use the settings shown

below.
( Q} Calculate Superelevation ¢|

Standards File Name X\CADDServices\DDO Tcadd\Standards\Geopak'\Road\super\0DOT_Undivided sep[-)
e Selection 8% eMax 202-7E [~]
L Selection all cases El
Design Spesd 55 [~]
Transition [D Linear El
Number Of Lanes 2 [+]
Facility Undivided [~]
Open Editor

v After accepting the dialog settings, the Superelevation Editor dialog is opened.
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B4 Superelevation Editor - CLP_5185 [E=EE )

+ =2

D X » P wHEH BT ERIBEC
Superelevation Name Station Curve Set Cross Slope Transition Type Pivot Edge Non Linear Curv...  Point Type

CLP_S185-2
roee [T —m_rz-—ma-

408-98.26 R1 -160% Left Edge False

CLP_S1851

False
n | False
False
False
False
False

403+39.26 R1 0.00%

0 |409+80.26R1 1.60%

4 |411+44.26R1 8.00%

3 |420-2373R1 8.00%

7 |421+87.73R1 1.60%

22+30 |422+28.73R1 0.00%
]

Left Edge
Left Edge
Left Edge
Left Edge
Left Edge
Left Edge

AEREREEE
FRERERRRERE
2/2/a 2|3 3
g8 8 %8 8

Row: 1 ofld | b M

Review the superelevation parameters and close the dialog when completed. The maximum
superelevation rate should be 8.0% for this alignment.

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' Open the 12345_KMO002.dgn file containing the corridor for S.R. 185

v' Attach the superelevation definition design file, 12345_KS000.dgn, to the corridor design file,
12345_KMO002.dgn, with a Nest Depth value of 1.

% v’ Select the Assign Superelevation to Corridor command to associate the superelevation settings
with the corridor model and the template points

Tl corridor Modeling BERA
a e W N SE

St L 12N O o4
= &7 1 || T Y @

s

s ;’-‘( v:—] Assign Superelevation to Corridor |

R S

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 the white corridor graphic for the S.R. 185 corridor
boundary.

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.
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=
Associate Superelevation

Superelevation Object Superelevation Point Fivot Paint Start Station Stop Station Priority  *
3 L-Lane ~ | L-ACSC_T_EP > |ACSC_T CL ¥ | 385+00.00 R1 424+92 71 R1 1

R-Lane ~ |R-ACSC_T_EP ~ |ACSC_T_CL ¥ | 385+00.00 R1 424+9271 R1 1 =

L-Lane ~ | L-ACSC_T_EP ~ |ACSC_T_CL - | 424+92 71 R1 4358+84.37 R1 1

R-Lane ~ |R-ACSC_T_EP ~ |ACSC_T_CL - | 424+92 71 R1 4358+84.37 R1 1

W }‘ v After associating the superelevation sections with the corridor, use the Open Cross Section
— View command to review the corridor.

ffl corridor Modeling HEES When prompted, sect the corridor and
3 ¢ = — select a new view window to display the
ﬁ* wf !ﬂ! ’;’ o = corridor.

Wy [+ o 8N 2 @

EHy féﬁ-} 5&1 Y m E’ & o After reviewing the corridor cross sections,
> > —| | lose th tion vi indow.

i g‘d:—f K % |\1K| |:£| %é, close the cross section view window

1 @ Op‘en CrossSection View E Iz J‘Eﬂ

AL O
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Exercise 8B - Defining Superelevation Templates

In this exercise we will define and insert a new template for the station range where the superelevation
is greater than 6%

The normal crown template that has already been configured for State Route 185 has a Rollover Lock
defined for the shoulders. Start by reviewing the template for S.R. 185 to verify the rollover values.

v

v

Open MicroStation using the shortcut provided for the training class.
Set the User and Project as follows:

User: ODOTcadd

Project: 12345 _SUPERELEVATION

Open the design file containing the S.R. 185 Corridor Model:
..\Design\Geopak\Basemaps\12345_KMO001.dgn

From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling > Create Template

fﬂ Corridor Modeling —E

ook [ 4 DAY |
il o H 17| G

Open the previously created template for SR 185 in the Project Templates > SR 185 folder.

f Point Properties @1
Double-click the left edge of shoulder
Mame: L-ACSC T 05| - ﬂ Apply . g .
I Use Fostr Name Ovenie: [ LRGS0 .05 Come | point L-ACSC_T_OS to review the
Feature Definition: [MD_P_RCSC_T_OS v] propertles'
[ Superelevation Fag
Next >

Aemate Surface: - Select the Rollover Values button to

End Condition Properties .

[¥7] Check for Interception Member of: access the dialog shown on the

Place Point at Interception té'CSIS-g fOI IOWl ng page.

[~ Do Not Construct

Constraints

Constraint 1 Constraint 2
Type: [Slope v] [Horizontal V]
Parent 1: _ [1-acsc T EP - #| [LacscTer ] #]
L:ﬁz
: 200 = 4000 =
Label: - -

[ Horizontal Feature Constraint:

uuuuuu
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For ODOT projects using Figure 301-8E, the values show below should be entered.

Rollover Point Properties @
These values should also be entered for point

High Side Low Side 0K
Difference: 700% 0.00% - R-ACSC_T_OS.

Reference Poirt: [acse T oL - ﬂ
Using these values, the rollover lock will ensure

that the shoulder slopes are correctly
transitioned for superelevation rates < 6.0%.
High Side This can be reviewed and verified in the Cross
Difference . .

Section View.

leranes Close the Create Templates dialog after
e completing the review of the Rollover Lock
values.

Farent Point

Lows Side
Differance

v" Use the Open Cross Section View command to review the corridor.

v' Atemporary dimension line can be displayed in the cross section view window to review the
width and slope between two selected template points. Hold down the right mouse button until
the pop-up menu appears as shown below. Select the Place Temporary Dimension Line

command.
B View 2, Cross Section - Comidor: CLPS185 Plan: CLPS185 Profile: ¥GL_CLPSR185 =n =R
[ View Properties [»]| 1 = || 4114671 R1 [=]| » »
1005+ 1005
10004 1000
995+ 995
Edit Station
990+ Place Temporary Dimension Line | 990
Remove Al Temporary Djrénslans
985 Locate Station Via Datapoint 985
980+ \f’@ﬁ View Control » )
975 T:. Elemert Selection La7s
ot Copy
970+ w7 Move 970
% Scale
965 %, Rotote 965
960 iy P Laso
K Select Links 3
I T T T T T T I T T
& &P IS ST S ew abutes o
T
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v

Define the Start Point, End Point, and Dimension Height for the temporary dimension line. Define
dimension lines for the shoulder and pavement lanes as shown below.

® View 2, Cross Section - Corridor: CLPS185 Plan: CLPS185 Profile: XGL_CLPSR185 i - :
[View Propeties [=]| 1 = [ 4110000 R1 [zl » ™
992 (992
991 991
980+ 990
989 12.0000 12.0000 [ese
e 6.22% 6.22% o
986 40000 [-986
085 | 4.0000 -0.78% 985
984 6.22% o8
983 983
982

982+ 5

e8] —1
one] gé ol
o979 E le7a
9781 978

977+ Fo77
976 976

P S U R S A U BB S B R R B AU A IR IR R URC IS

=)
<
<
;7
3
%
<>

The cross section for station 411+00 reveals that the shoulder definition on the low side of
superelevation is correctly following the pavement slope, but we need to define the shoulder
break on the high side of superelevation since the pavement slope for the road exceeds 6.0%.

For projects using Figure 308-1E where the pavement slope is <= to 6.0%, this template with the
rollover lock defined is sufficient. However for projects where the pavement slope exceeds 6.0%
a new template will need to be inserted to model the shoulder break on the high side of
superelevation.

The next step is to create a new template for station range where the superelevation is greater than
6.0%. This can be accomplished by creating a new template in the template library, and then inserting a
new template drop in the corridor.

v

v

Choose the Create Template command to open the template library for the project
The new template for the superelevation can be created from scratch or by copying the normal
crown template for S.R. 185 and replacing the pavement and shoulders with new components.

For this example, copy the S.R. 185 template and rename the copy as “S.R. 185 Superelevation”

Double-click the SR 185 Superelevation template to make it the active template. Make the
following edits:

o Delete the pavement and shoulder components for the entire template
o Open the Dynamic Settings dialog and toggle off the Apply Affixes option
o Dragthe following pavement backbone into the template at the 0,0 location

ODOT > Backbones > Undivided Roadways > Pavement and Shoulder 301-8E Uncurbed
> 2-Lane with Superelevation High Side Right > Asphalt Concrete without Stabilization
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The previously defined points R-ACSC_T_OS and L-ACSC_T_OS are still in the template
since those are the points where the end conditions connect. The point for the new
shoulder points are named R-ACSC_T_0OS1 and L-ACSC_T_OS.

o Right-click on point R-ACSC_T_OS and select the Move Point command. Move point R-
ACSC_T_OS to place it on top of point R-ACSC_T_0S1

o Right-click on the moved point and choose the Merge Points command. Delete the old
point R-ACSC_T_OS. We want to keep the new point since it already has the correct
constraints assigned for the superelevation break.

Delete Point

[ R-ACSC_T_OS
[ R-ACSC_T_O51

o Double-click point R-ACSC_T_0OS1 and rename it to R-ACSC_T_OS. The right side of the
shoulder should appear as shown below.

-ACSC_T_OS!

o Repeat the steps above to move the left end condition to the left shoulder point, merge
the points, and rename the point.

The completed template should appear similar to the example shown on the following page.
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L = e B R ] "

Now that we have a new template defined with a shoulder break point for the right (high) side of
superelevation, the next step is to compute the station ranges that we will use to apply the template.
After the new template drop is defined, we’ll compute and apply values for the labels.

First we need to compute the stations on the entrance and exit spirals where the pavement reaches the
6.0% cross slope.

The superelevation report is a good place to get started by reviewing the key points for the
superelevation transition. From the Tasks menu, select Tasks > Civil Tools > Corridor Modeling >
Superelevation Report. After identifying the superelevation section, a report similar to the example
below is opened.

Bentley Civil Report Browser - C:\Users\ethomas\AppData\Local\Temp\RPTirodgw3g.xml o | B |

File Tools Help

C:\ProgramData"\Bentley\Civil\Report Browser\8.11.9\en’ Lanes: -
(£ CivilSurvey o Facility: Undivided
(2] Clearance - :
] ComcorModzing E Selection: 8% eMax 202-7TE
(23 Custom L Selection:  all cases
% E::f;:{::m Superelevation: L-Lane
(23 Geometry Station Cross Slope Point Type Transition Type
ICcs
% Images 385+00.00 R1 -1.60% Normal Crown
(X3 IntersectingAlignment Stations 409+80.26 R1 -1.60% Normal Crown In Linear
(2 LandXML .
(21 Legacy-RoadwayDesian 411+44.26 R1 -8.00% Full Super In Linear
(2 LegalDescription 420+23.73 R1 -8.00% Full Super Out Linear
MapCheck
% e 42148773 RA -1.60% Normal Crown Out Linear
(Z] Obsolete £ Superelevation: R-Lane
Schi
% 5;;&:;““ Station Cross Slope Point Type Transition Type
23 Stakeout 385+00.00 R1 -1.60% Normal Crown
(C3 StationOffset . o _
3 Superelevation 408+98.26 R1 -1.60% Mormal Crown In Linear
1) SuperclevationCrossSlope xs! 409+39.26 R1 0.00% Level Crown In Linear |
& Supersevaonata 403+80.26 R1 1.60% Reverse Crown In Linear 1
i) SuperelevationDesign xs! - 0%
A]] SuperelevationStations xsl 411+44.26 R1 8.00% Full Super In Linear
Al Superelevation ToCSV sl
2 Surfaces 42042373 R1 8.00% Full Super Qut Linear
% Survey L 421+81.73 R1 1.60% Reverse Crown Out Linear
Tabl
) Tongloelirary 122+28.73 R1 0.00% Level Crown Out Linear
% AN 422+69.73 R1 -160% Normal Crown Qut Linear
_Themes il =
[
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The transition values for the superelevation are shown above. Using the stations and cross slopes,
compute the station where the pavement will equal 6.0% for the entrance and exit spiral:

Location Cross Slope Station
Entrance Spiral 6.0%
Exit Spiral 6.0%

Next we will insert a new template drop using the SR 185 Superelevation template with the stations
computed above.

'-’I'* v' Choose the Create Template Drop option by selecting the corridor as shown below. The
command can also be selected from the Tasks menu by selecting Tasks > Civil Tools > Corridor
Modeling > Create Template Drop.

g - -l -9 R X
=
.

= T

HCreatE Template Drop }

oy

v Use the values shown below to create the template drop

) Create Template Drop = 23
Lock To Start =
Start 410+53.01 R
Lock To End [l
End 420+74 38 R1
Drop Interval 5.0000

Minimum Transition Before Drop  0.0000

Minimum Transition After Drop  0.0000

Template Project TemplatestS.R. 185\5 R. 185 Superelevation [
Description
- The template drop is inserted into the corridor. You can review the model with the Open Cross

Section View command to verify the results.
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You can also review the 3D model to examine the results. The shoulder break for the entrance spiral is
shown below.

As we can see, the model produces an abrupt transition from one template drop to the next. We will use
a Parametric Constraint to apply a transition for the shoulder break width on both the entrance and exit
spirals.

The length of the shoulder break transition is not defined in the Location and Design Manual. For the
purpose of generating the model, you can choose to ignore this area, or define a short transition length.

In the template definition, the point R-ACSC_T_SB has a Label defined that can be used to control the
width of the shoulder break as shown below.

Congtraints

Constrairt 1 Constrairt 2
Type: [Horizorrtal v] [Vedor—OHse‘t ']
Parent 1:  [RACSC_T_EP ~| 4] [acsc_TcL -] 4
Parert 2: [RACSC_T_EP ~| #]
Value: 2.0000 -] 00000 (=)
Label: Shoulder Break Width -
™ Horizortal Feature Constraint: |

Take the following steps to define values and station ranges for the parametric constraint.
&
|,L| v’ Select Tasks > Civil Tools > Corridor Modeling > Create Parametric Constraint

v' When prompted, choose the corridor to add the parametric constraint
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v' Create the parametric constraint for the entrance spiral using the values shown below

% Create Parametric Con...| =

P

Lock To Start
Start

Lock To End
Stop

Start Value

Stop Value

]
410+33.01 R1
(]
411+00.00 R1

0.0000
2.0000

Constraint Label Shoulder Break Widt] = |

After the parametric constraint is created, the 3D model now includes a short transition for the

shoulder break as shown below.

|f.| v Create a second parametric constraint for the exit spiral using the values shown below.

) Create Parametric Con...| =

P

Lock To Start
Start

Lock To End
Stop

Start Value

Stop Value

]
420+70.00 R1
]
420+74 98 R1

2.0000
0.0000

Constraint Label Shoulder Break Widt] = |

After defining the parametric constraint values, the definition of the superelevation transition for the
shoulder on both the low and high sides of superelevation is complete. Review the results by examining

the 3D model and by use of the Open Cross Section View command.
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Exercise 8C: Curve 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.

The OpenRoads tools include a command to compute and apply curve widening as shown below. The
curve widening values are read from a table in order to create point controls that are applied to the
edge of pavement points in order to accommodate the lane widening.

ffl corridor Modeling =~ ODOT does not provide curve widening tables at

L1
Q ; A this time. We will use Point Controls to manually
iﬂi*’i“ v v @j l_, assign the station ranges and offsets for curve
i |# o H- IR @ B widening

¥ + rr
i @' /&i _%,. % EE? E Create Curve Widening l_
3 " e

F |a—t| ||

For a 55 MPH design with a 6 degree curve, Figure 301-5cE defines a curve widening value of 3.0’. The
widening is applied to the edge of pavement in the inside of the curve, point L-ACSC_T_EP in this
example. The widening is applied through the length of the horizontal curve. Point controls for the lane
width transition from 12’ to 15’ will occur over the length of the entrance and exit spirals.

To define the widening, three point controls must be defined for both transitions and for the curve.

v" From the Tasks menu, select Tasks > Civil

Tools > Corridor Modeling > Create Point 4 Create Point Control = P
Control Lock To Start 0o
. Start 409+35.26 R1
v" When prompted, select the corridor for B S
S.R. 185 Lock To End 0o
[C] Step 411+44 26 R1
Create the first point control for the Control Description CurveWidening
entrance widening taper using the values Mode Harizortal [~
shown at right. Control Type Linear Geometry [ =]
Paint LACSC_TEP  [=]
v’ Create the second point control for the Flan Element CLP_S185 (=]
length of the curve. Name the point Use as Secondary Alignment [
control CurveWidening2. Use a Start and Priority 1
Stop Offset value of -15.
Horizontal Offsets ~
v Create the third point control for the Start -12.0000
length of the exit spiral. Name the point Stop -15.0000
control CurveWidening3. Use a Start

value of -15 and a Stop value of -12
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«_+ When complete, the Open Cross Section View command can be used to review the cross sections. The
Place Temporary Dimension Line command is used in review the left lane width the example below.

B View 2, Cross Section - Corridor: CLPS185 Plan: CLPSL8S Profile: XGL_CLPSR18S =N =
[view Properties [+] |« = || 413.00.00 R1 [=]| » »

990 990
988+ Fo8s
986 15.0000 logs
o4 —-----B00% 984
T e S ] los2
e e Logo
e ﬁ______—;__«g_-——___:_:—fﬁg\/ Lo7s
975—“@ -a76
974 74
972- a7z
970-] 7o

TIPS PP I DI I IF IS I I VI IV VI I IINIII P I I FI DT
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9 Intersection Modeling

In this chapter we will step through the process to model the intersection of S.R. 185 and St. Peter Road
using the OpenRoads tools. The completed intersection will appear similar to the example shown below.

Depending on the scope of the project, it may be desirable to place each corridor in a separate design
file. For very small projects with a single designer, it is acceptable to put all of the corridors in one design
file. For larger projects, it is recommended that you place each corroder in a separate design file and use
reference attachments to pull the data together. In this example, each corridor is stored in a separate
design file.

Process Overview
The process to model the intersection will take several steps as summarized below:

000006000

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.

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.
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Exercise 9A - Modeling an Intersection

Part 1: Corridor Design Files

The St. Peter Road corridor model will be created in its own design file. The design files for the corridor
models were created in Exercise 7B. Take the following steps to prepare the 12345_KMO003.dgn file for
the corridor modeling process.

v" Open MicroStation using the shortcut provided for the training class.
v' Set the User and Project as follows:

User: ODOTcadd

Project: 12345_INTERSECTION

v" Open the following design file for the St. Peter Road corridor model:
..\Design\Geometry\Basemaps\12345_KMO002.dgn

The alignment, profile, and corridor for St. Peter Road as well as S.R. 185 were competed in
previous exercises. In order to model the intersection, we’ll need to attach the S.R. 185 corridor.

v Attach the corridor model for S.R. 185 with a Live Nesting value of 0
..\Design\Geopak\Basemaps\12345_KMO001.dgn

v' Zoom in on the intersection of S.R. 185 and St. Peter Road. Turn off any unnecessary levels in
the survey basemap.

v" Open the References dialog and turn off the display of the 3D model for St. Peter Road.

-
) References (7 of 9 unigue, 3 displayed) l = S
Tools  Settings
BB xa 9600 5 A b 35 Q X it Eunes )
Slet ¥ [§ File Name Model Description Laogical Orientation Presentation Visible Edges Gl 4 & ..__3| |
1 12345_BK001.dgn Design Master Model ALL Geometry Coincident - Word Wireframe [CART A
2 ..\12345_BEDD .d¢ Design Master Model Coincident - Word Wireframe Cynamic v Y
3 ~ 12345 KMDD3.dgn Design-3D Ref Wireframe Cynamic ~
4 12345_KMO02.dgn Design Master Model S.R. 185 Comidor Coincident - Word Wireframe J,\\) LA
Scale | 1.000000 1.000000 Botation | 00°00°00" Offset X | 0.0000 Y | 0.0000
| hj __'.. » & .E v = ..:.L [ . MNested Attachments: m Display Ovemides: - Nesting Depth: | 1
Mew Level Display: [Config Variable * | Georeferenced: [MNo

v' Choose File > Save Settings from the MicroStation menu.

We are now ready to begin the modeling process for the St. Peter Road intersection. The corridors
should appear similar to the example shown on the following page.
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When a federated approach is used to create separate design files for each corridor model (see Using
Multiple “Federated” Basemaps) users should add the corridor design file as a reference to the
“KM_000" design file.

v' Open the file 12345_KMO000.dgn

v’ Attach the design file containing the St. Peter Road corridor as a reference to the 000 file
v' Save settings and close the 000 file when complete
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Part 2: St. Peter Road Intersection and Pavement Surface Terrain Model

The corridor for St. Peter Road ends at station 19+25. To define a terrain model representing the
pavement surface for the intersection, we will need to 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:

o
—@ v In the Features Definition Toggle Bar, set the active feature definition to Pavement >
PV_P_Edge_of_Pavement

e'@ v In the Features Definition Toggle Bar, toggle on the Use Active Feature Definition option

77r Y From the Tasks menu, choose the Single Offset Partial command as shown below.

Z_ Horizontal Geometry = A

ain v, iy
W?‘-+G+

= AN
*

RO /76, 0D

T2 ™

AT AT - S
8 YL E

BB vertical Geometry

=

Single Offset Entire Element

|-

7

=l
I

Single Offset Partial s

-l
[[¥¥]

Variable Offset Taper
™ Terrain Model

Ratio Defined Taper
H Corridor Modeling

Ty

Open 'Offsets and Tapers' as Toolbox

4& Model Interoperability

This command is used to place a civil geometry element at an offset from the selected
alignment. When prompted to Locate Element, choose the St. Peter Road alignment.
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v" Enter a Name for the element a shown below, R-EOP St Peter Road.

v 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.

] x| [

@ Single Offset Partial | =

P

10.0000
]

Offset

Mirror

Distance
Lock Te Start [7]

[T Start Distance 19+25.00 R1
Lock ToEnd []

[ End Distance  20+00.00 R1

[E] Length
Feature
Feature Definition

Mame

75.0000
“~

Use Active Featurs

R-EOP St Peter Road

I
|
|
|
A
FO
f=]
!
|\
I
I
|
IR
N
! "
N
|
|
I
1l

|

~ |
[ N —

'1 Features Definition Toggle Bar

P

| PV_P_Edge_of_Pavement
w

Clet @sk/ 0 |

g. 400+56.74

Start Parameters - <Alt> Lock

To Start

Offset: | (I

2o

Complex Element: R-ACSC_T_EP e —
Belongs To: CLP_STPETER =

Feature: MD_P_ACSC_T_EP
Active Profils: ProfileBy Template
Level: PV_P_EOP

When prompted to Mirror the solution, choose Yes.

Enter the End Distance by issuing a data point at the end of the corridor.

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 Tasks menu, choose the Profile By Slope From Element command as shown below.

BHH vertical Geometry = A
!N

E |~ 2 |5 16,

R W e o b (3

TEL L sl = R Y

Profile By Slope From Element

v" When prompted to Locate First Element to Profile, choose one of the new edge 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.

v" Choose the centerline of St. Peter Road when prompted to Locate Reference Element.

v Enter a Slope value of -1.6%

v’ Choose the Point Selection mode All

v' Use a Profile Adjustment of None

v'  Enter a Vertical Offset of 0

Next, create the radius returns for the intersection.

ﬂ v" From the Tasks menu, select the Tasks > Civil Tools > Horizontal Geometry > Simple Arc
4 command.

£ Horizontal Geometry I
a s o, % @ ¥
W @ +e+
= BN

L » » L
HOfbgﬂlﬁ&
T i'l ™y Simple Arc h
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v’ Create the first arc on the right side of St. Peter Road using a 50’ radius. Be sure to enter a Name
of R-Radius St Peter Road for the radius return element. Choose the R-EOP St Peter Road line as

4,

the first element. When prompted to Trim/Extend, choose the Back option.

|
| |
§ Simple Arc = - =
Trim/Extend  Back [=]

Radius 50.0000

Loop [&]

~

POT Sta. 20+00.

Feature

—] | Feature Definition |Use Active Feature

#4°95+003 "oz 15“1\—-1\2

Name R-Radius St Peter Road

/

|

A
Select Construction Sector
)

I
Radius

/

400

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 two radius return elements using the Quick Profile Transition

command.

HEE vertical Geometry
a B (s b e (R D PP |2
L[aNzala YAV

Quick Profile Transition

- A

|J__L v' After selecting the command, you are prompted to choose the Quick Transition Method. Select

the Parabolic option.

v" When prompted to Locate What to Define, select one of the radius return elements. A quick

profile is created for the element.

|‘J_—L v Repeat the procedure for the second radius return
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After the profiles are assigned, the edge of pavement and radius return lines should appear in the
3D model similar to the example shown below.

i View 2 - Isometric, Design-3D

B-@E-AQQRREHPO WEHE|H 7 %G

The profile for each radius return can be reviewed and edited by selecting one of the radius returns and
‘@‘ selecting the Open Profile Model command. The profile for R-Radius St Peter Road is shown below.

B View 3, Profile - R-Radius St Peter Road =0 =™
B-é-AQRQRHEBE OB &

997 5]

997.0- VS

996.51

996.0H — —

985.5+

995.0H

o g:' E R < R B ! B N B B é)' 4;:) o &L & L@ @' ol @' 2
e NN N N L N S o BT oA oA o] o
9‘( 'QK Qll QK QK Q! Q’( QK Q" Q’( QJ( G{ QJ( Ql Q’( Q! Ql Qx QJ( Q! Q’( QK
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In addition to the two radius returns, we will need 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

v

v

In the Features Definition Toggle Bar, set the active feature definition to Modeling > 3D Linear
Features > 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.

From the Tasks menu, choose the Tasks > Civil Tools > Horizontal Geometry > Single Offset
Partial command.

-
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£ Horizontal Geometry
Q ﬂl %ﬂ £%=_; ’tr{? P
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5 \f} ;j’ \/ l L 1 Single Offset Entire Element

= Single Offset Partial S

1
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HB vertical Geometry

L

Variable Offset Taper
# Terrain Model

| 4=

Ratio Defined Taper
fﬁ Corridor Modeling

Ty

Open 'Offsets and Tapers' as Toolbox

-i Model Interoperability

Create an offset line 12’ to the left of the CLP_S185 alignment from the ends of the radius
returns.

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 _KMO002.dgn file.

The completed graphic should appear similar to the example on the following page.
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Complex Element: EOP
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Next, assign a profile to this new edge of pavement line.
“i"‘ v" From the Tasks menu, choose the Civil Tools > Vertical Geometry > Profile By Slope From
Element command.

EH vertical Geometry Iy

dHB 55 1~ e (B D - A 12
Wl 20 s B

E | & &

R v Py e o | [
L [ elbs [ 2 Y

Profile By Slope From Element

v Define the profile with a -1.6% slope from the centerline of S.R. 185
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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 Tasks menu, choose the Create From Elements command as shown below.

#™ Terrain Model H =

el ) %:—@@%@@g i,
w‘% @ ‘@ % -:| Cr‘gate F:;m grement:]
npmay Y B
e T

= A

v Set the Feature Definition to P_Pavement
Surface in the Create Terrain Model From
Elements dialog as shown at right. Note: Since
this is a terrain feature it cannot be selected from
the Feature Definition tool bar.

v Set the feature Name to St Peter Road

v" Choose the two edge of pavement and radius
returns for St. Peter Road as well as the partial
offset line for S.R. 185. Reset when the elements
are selected.

v Set the Feature Type to Boundary

v' Set the Edge Method to None

The surface is created and contour lines
are drawn as shown at right.

{"j, Create Terrain Model... li‘_‘éj

Feature Type Boundary El
Edge Methed None El
Feature ~
Feature Definition P_Pavement Surface El
Name St Peter Road [:}
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We need one more graphic to complete the 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
accomplished by creating one more partial offset element.

v In the Features Definition Toggle Bar, set the active feature definition to Modeling > 3D Linear
Features > Misc > MD_P_DNC.

v" From the Tasks menu, choose the Tasks > Civil Tools > Horizontal Geometry > Single Offset

Partial command.

v' Choose the centerline of St. Peter Road when prompted to Locate Element.

v' Start the line at the end of the St. Peter Road corridor, Station 19+25 with an Offset value of 0.

v" Use the MicroStation Intersection Snap to end the line at the intersection of St. Peter Road with

the S.R. 185 Edge of Pavement.

@ Single Offset Partial | = =
Offset: 0.0000
Mirror
Distance -~
Lock To Start  []
A Start Distance 19+25.00 R1
Lock ToEnd  []
[[] End Distance 19+87.92 R1
7| ] Length 629218
] Feature A~
Festure Definition | Use Active Featurd
MName DNC

TEnd Parameters - <Alt> Lock To End

Distance: End Distance | [EESTl 4|

Complex Element: CLP_STPETER

Feature: CL_P_Construction

Active Profile: P_CLP_STPETER

Level: CL_P_Construction

Ref: ALL GEOMETRYY (12345_BKD01.dgn)
ST PETER ROAD GEOMETRY

(12345_BKD03.dgn)

L4

v’ After placing the line, we will assign a profile to the line using the Profile By Slope From Element
command. The Reference Element is the centerline of St. Peter Road. Since the new element
overlaps the centerline of St. Peter Road, use a Slope value of 0.0%.
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Add this new partial offset line to the surface terrain model as a break line.

ﬁ v" From the Tasks menu, select the Terrain Model Add Features command as shown below.

# Terrain Model HHE

v Set the Feature Type to Break Line

v Select the St Peter Road terrain model when prompted to Locate Terrain Model to Add
Elements

v Select the partial offset of the centerline of St Peter Road when prompted to Locate Element to
Add.

After the break line element is added, the St Peter Road terrain model should appear similar to
the example below.

o
sy

(%3]
o
G
o
i
S
POT Sta. 20+00.00
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Part 3: St. Peter Road Intersection Templates

Two templates are necessary in order to define the pavement, shoulders, and side slopes for the St.
Peter Road intersection area.

e One template will be used to define the pavement buildup without the shoulder or end
condition components. This template will be applied to a surface terrain model to define the

intersection pavement surface and pavement buildup.

e Asecond template will be used to define the shoulder and side slopes. This template will be
applied to the radius return and edge of pavement graphics for St. Peter Road.

Take the following steps to create the pavement template:
V&" v' Open the Template library by choosing the Create Template command.
v' Copy the St. Peter Road Template.
v" Rename the copied template to St. Peter Road Pavement
v" Double-click the St. Peter Road Pavement template to make it active

v Right-click in the Current Template window and choose the Delete Component command.
Delete the shoulders and the side slopes on both sides of the template.

The completed St. Peter Road Pavement template contains only the pavement as shown below.

d=AoH-IDa L] r

Note: The actual slopes of the components as defined in the template is irrelevant. The template will be
applied to the slope of the surface terrain.
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Take the following steps to create the radius return template:
v Copy the St. Peter Road Template
v' Rename the copied template to St. Peter Road Shoulder
v" Double-click the St. Peter Road Shoulder template to make it active
v Right-click in the Current Template window and choose the Delete Component 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.

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.

v Double-click point R-ACSC_T_OS to access the Point Properties dialog. Add a Slope constraint to
the point with a -4.00% slope from point R-ACSC_T_EP.

The completed template for the radius returns should appear as shown below

'EEC BKE‘;LPJ

+=h5tOwa s e ; .

v' Save and close the Template library.
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Next we will assign the pavement template to the St Peter Road terrain model.
% v" From the Tasks menu, select the Tasks > Civil Tools > 3D Geometry > Apply Surface Template
command as show below

2 3D Geometry = A

d2 N> » & ‘

wi B & %4 Apply Surface Template h

v" When prompted, select the St Peter Road terrain model

v' Select No for the Apply Clipping Boundary option

v' Choose the St. Peter Road Pavement template.

v Data point to accept the selection. The template is applied to the terrain model.
Take the following steps to apply the St. Peter Road Shoulder template to the edge of pavement tangent
lines and the radius return elements:

FaY v Select the right radius return graphic and choose the Apply Linear Template command from the
pop-up menu

{ TR v IR v
IO 2 YR
SelWE Hby J | Ny - J/._‘:}II
] _.-_f V ‘ \.\ N [ 4 -/:__, ||
LN jlr
@*‘@ﬁ{:_: P @V e ® X
s ] f
|
.IlI | Apply Linear Template h
|
|

v' Choose the St. Peter Road Shoulder template from the library

v" 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

v" 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

v 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.
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When complete, the intersection should appear similar to the example below.

To Apply Template : ~

The next step is to remove the left shoulder and the end conditions for S.R. 185 through the intersection
area.



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.

v" Open the design file containing the corridor model for S.R. 185
..\Design\Geopak\Basemaps\12345_KMO001.dgn

v’ Attach the St. Peter Road corridor with a Live Nesting value of 0
..\Design\Geopak\Basemaps\12345_KM002.dgn

v" Copy the template drop for the S.R. 185 Corridor by selecting the Template Range Graphics and
choosing the Copy Template Drop option

I & |
[ lf @&:ﬁ 7

|

1 = L

| 2 |

| |

| | [ Copy Template Drop l
| |

| I

| |

= |
o

v Define the Start and End station of the new template drop by snapping to the radius return
graphics. The new template drop is created as shown below.
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‘&‘ v Select the new template drop and choose the Edit Template Drop command.

v Edit the template drop to remove the end conditions and the shoulder on the left side of the
template.

R-ECBKSIRZEC BKSLP3

The 3D view of the modeled intersection should appear similar to the example shown on the
following page.
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10 Civil Cells

Civil cells can be created to define typical design components that can be repeatedly placed in the
design. Civil cells can contain horizontal and vertical geometry, terrains, linear templates, area
templates, and simple corridors. Think of a civil cell as a collection of civil elements that can be placed
relative to the geometry in your specific design.

When a civil cell is created, all of the rules associated with the various civil elements are retained. When
a civil cell is placed in the design, the elements that make up the civil cell retain their original ruled
relationships which are applied to the selected geometry in the design.

10.1 ODOTcadd_CivilCells.dgnlib

Civil cells are stored in a MicroStation DGN Library. ODOT provides an example civil cell library that
contains a few civil cells for basic T-Intersections and residential driveways. Additional civil cells will be
added in the future.

The configuration variable CIVIL_CIVILCELLDINLIBLIST is used to define the dgnlib file(s) that contain the
civil cells. The variable has been defined as follows in ODOT _Site.cfg:

CIVIL_CIVILCELLDGNLIBLIST = $(ODOT_STD)Geopak/Road/civil_cells/*.dgnlib

10.2 Civil Cells Toolset

Four tools are provided in the Task menu for placing civil cells as shown below.

L civil cells HE S

:[H]: Create Civil Cell
This command steps you through a series of prompts to create a civil cell. Creating civil cells is
not covered in this document. See the OpenRoads help for more information.

_liit | Place Civil Cell
~—— Civil cells can be selected from configured libraries or from civil cells placed in the active file.

1 Process Civil Cell
Reprocesses all linear templates and templates for the selected civil cell.

2l Drop Civil Cell
Used to drop the civil cell into separate civil elements.
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10.3 Placing Civil Cells

The command to place a civil cell is activated from the Task menu by selecting Tasks > Civil Tools > Civil
Cells > Place Civil Cell.

@ Place Civil Cell [ESR IR

Civil Cell Name [% ‘

Click the browse button to open the Pick Civil Cell dialog shown below.

Pick Civil Cell [

E\--OlDOTcadd_GviICeIIs.dgnlib,T-Intersectinn Civil Cells q C—Q' [

i e T-Intersection with Type 2 Curb

E\--0DOTcadd_GviICeIIs.dgnlib, Driveway Civil Cells
Drive Residential BP4.1 Adjacent to Shoulder
Drive Residential BP4.1 Adjacent to Pavement
‘... Drive Field BP4.1 Adjacert to Pavement

Selecting one of the Civil Cells in the library will display the civil cell on the right side of the dialog as
shown in the example above.

Depending on how the civil cell is constructed, each civil cell will have different required Reference
Elements that the user must identify as the civil cell is placed in the design. The placement process will
prompt the user to select the required civil elements. Prompts are displayed floating on the cursor
similar to the example below.

+

ocate Reference Element: CL Intersecting
Foad (1/2)
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The T-Intersection with Shoulder civil cell requires that you select two horizontal alignments as part of

the placement process. Each of the selected alignments must have a vertical profile defined. The
following two civil elements are required:

e CL Intersecting Road
e Through EOP

Note: Corridor graphics drawn in the 2D model such as edge of pavement and shoulder lines can be

selected as reference elements for Civil Cell placements since these corridor graphics have a profile
defined.

After the reference elements are selected, the civil cell is displayed in the design, but has not been
placed in the file at this point. The direction of the selected elements may not match the direction of the
reference elements that were used when the civil cell was originally created. In the example below, the
civil cell is drawn on the wrong side of the intersection.

= *
b A - 5, Select Elements to View Alternatives (Resetto
RN N [Skig)

You are prompted to Select Elements to View Alternatives (Reset to Skip) as shown above. As the
cursor is floated over each element, the direction of the element is displayed with an arrow as shown
above. Issue a data point to reverse the direction of the civil cell placement.

When a data point is entered to reverse the direction of a reference element, the civil cell graphics are

updated to show the current orientation of the civil cell. The example shown at the top of the following
page shows the results after the direction of the CL Intersecting Road reference is reversed.
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5 R
Select Elements to View Alternatives (Reset to
. [ Skip)

Issuing a data point over the reference element that was selected for the Through EOP reference results
in the solution shown below.
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When the solution appears as desired, issue a Reset button to continue to the next step.



After issuing the reset, you are prompted to accept the civil cell placement as shown below.

AV
e

| Accept Civil Cell Placement

The civil cell is placed in the design file similar to the example shown below. Note: The reference file
attachment for the 3D model is turned on in this example.

Both 2D and 3D graphics are generated for the civil cell. The geometry, vertical profiles, and templates
applied to the elements that make up the civil cell can all be edited as shown in the following sections.

The civil cell can be edited using a variety of methods as described on the following pages.

Note that the ODOT civil cells have not been configured to automatically clip the corridor of the
intersecting alignment.

Also note that the ODOT civil cells do not currently include any side slopes. These can be added as
detailed in the next section.
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10.4 Modifying Civil Cells after Placement

%]: Civil cells can be dropped using the Drop Civil Cell command from the Tasks menu, or by the
= MicroStation Drop Cell command. However, many edits to the civil cells can be performed without
dropping the civil cell.

After a civil cell is placed, it can be reviewed from the Project Explorer dialog in the Civil Model group as
shown in the example below.

Civil Model ~

S Civil Data
Bl 12345_KMDD4.dgn, Design

----- " Linear Elements

----- + Point Blements

-2 3D Linear Elements

% Temain Models

’_u_: Comidors

----- 7 Superelevation

=<k Civil Cells

BTG/ Col- Trsecton wih Shoider
- JL References

j - Optional References

JL Dependert Elements

=l Comdor Clipping Boundany
----- W Civil Objects
+_ Referenced Models

- 12345 _BEDOD1 dan, Design
@< 12345 _BKDOD1.dan, Design
[ 12345_KMODD2Z dgn, Design

Expanding the Dependent Elements item will reveal a list of dependent elements similar to the example
shown below.

B Civil Cells

= Choosing one of the Dependent
==tk Civil Cell: T-Intersection with Shoulder & p

I Referances Elements from the list will highlight the
-k Optional References element in the design file.
BTN e ert Bt
B4 Lingar Template: EOP1
-4 Lingar Template: EOP3 Right-clicking on an item will reveal a

---"‘- Linear Template: EQOP
4' Intersection Surface Surface Template
- Linear Template: EOP2

(-8 Active Profile: Type: Projected Siope - PGL_JAMESC Various editing options are described on

- Filet: EOP2 the followi
-5 Active Profile: Type: Projected Slope - ProfileBy Temp e rtollowing pages.

---E Active Profile: Type: Projected Slope - PGL_JAMES(
+-~3 Complex Blemert: EQP1
“  Fillet: EOP3

menu of applicable commands.

ive Profile: Type: TransitionBetween

ive Profile: Type: Projected Slope - PGL_JAMESC
-~3_ Complex Blement: DNC
-2 Active Profile: Type: TransitionBetween

-3 Complex Element: DNC1

5 A
5 A
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Editing the Pavement Surface Template

The main pavement area for the ODOT T-Intersection and Driveway civil cells are defined as a Surface

Template using the Asphalt Concrete without Subgrade Stabilization template. The assigned template
can be edited as follows:

e Right-Click on the surface terrain in the list of Dependent Elements for the civil cell

=8 i Temain Model: Intersection Surface

e [errm—rer——
: g Delete Template
4 ACIC |‘L Edit An Applied Surface Ternplate
4 ACE ﬁ-.

-4 ACSC

S}rnchmnizel’)&pplied Surface Template with Library

e Select the Edit Applied Surface Template option

e The Editing Roadway Designer Template Drop dialog is opened to allow changes to the applied
template

e After making the necessary changes, save and close the Editing Roadway Designer Template
Drop dialog. Note, changes made are not stored in the template library for the project. These
changes are saved for the template definition that is stored with the civil cell.

e The changes are automatically applied to the civil cell and the 3D model.

Editing the Shoulder Template

Linear Templates are used to define the shoulders in the ODOT civil cells. Expanding the Linear
Template item reveals the items shown in the example below. Right-click the Template Drop and

choose the Edit Template Drop item to make changes to the template that has been applied for the
selected item.

- Dependent Elements
- Linear Template: EOP1
B¢ Templates
T
[-#® Components
(-5 Features

g x RS

Edit Templatg Drop
Synchronize tWith Library

[#-4* Linear Template: EOP3

[#-4* Linear Template: EOP Delete
-4 Intersection Sufface Suface Templ Properties
[#-4* Linear Template: EOP2

Changes are automatically applied to the Civil Cell and the 3D model.

Each Linear Template item for pavement edge lines and the radius returns must be edited uniquely.
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Making Graphical Edits
Civil cells are placed with the same ruled geometry that was used in the initial civil cell definition.

In the example below, the radius return is selected. The radius can be edited using the element
manipulators as shown below.

AR

These edits are dynamically reflected in the civil cell graphics and the 3D model.
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Civil cells are placed in the design file independent of the stationing assigned to the selected reference
Element. The civil cell does not inherit the stationing of the selected alignment.

When the civil cell is placed, the length of the civil cell defaults to the length that it was created. The
length can be changed by editing the “DNC” (Do Not Construct) element that is placed along the
centerline of the civil cell.

In the example below, the element placed on the level MD_P_DNC is selected. This element is placed as
part of the civil cell along the centerline of the selected reference element. When the element is
selected, the manipulators for the end and the length can be edited.

Complex Element: DNC
Belongs To: T-Intersection with Shoulder
Features MD_P_DNC

Active Profile Exists

Level: MD_P_DNC
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Adding End Condition to Civil Cell components

Individual elements in the civil cell can be used to apply a linear template. In the example below, the
edge of shoulder graphic is selected to reveal the pop-up menu for the element. The Apply Linear
Template option is used to add an end condition to the element.

LAY *ow

i

When the command is selected, the Apply Linear Template dialog is opened. This dialog is discussed in
the Intersection Modeling chapter of this training guide.

[ %) Apply Linear Template ==

Lock To Start

Start Station 0+00.00
Lock To End

End Station 0+59.45

Exterior Corner Sweep Angle  5°00"
Mirror
Reflect
Template Project Templates*.Jameson Road'Jameson Slopes E]
Design Stage 1 - Design El
Description

For this example, the applied template will contain the graded shoulder and side slope elements as
shown on the following page.



Pick Template

= Cl:"-.O DOT_Training ' OpenRoadsDesignProject Data DARN 2345
+ -0DOT
= Project Templates

@ GEOPAK OpenRoads Technology for Civil Design March 30, 2017

+- Drive Slopes

—|- Jameson Foad

+-SR. 185
+- 5t. Peter Road

111}

0K W‘ | Cancel

e

elements for the civil cell.

\

ZIN

{0
2
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In the example below, the end condition has been applied to the edge of pavement and radius return
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Exercise 10 - Jameson Road Intersection
In this exercise we will model the intersection for Jameson Road using a Civil Cell.

v" Open MicroStation using the shortcut provided for the training class.
v' Set the User and Project as follows:

User: ODOTcadd

Project: 12345_INTERSECTION

v" Open the following design file for the Jameson Road corridor model:
..\Design\Geometry\Basemaps\12345_KMO003.dgn

v' Attach the geometry basemap with a Nest Depth value of 1:
..\Design\Geometry\Basemaps\12345_BK000.dgn

v Attach the S.R. 185 corridor model with a Nest Depth value of 0:
..\Design\Geometry\Basemaps\12345_KMO001.dgn

v' Attach the survey information with a Nest Depth value of 0:
..\Design\Survey\Basemaps\12345_BE001.dgn

v' Select the terrain model and make it the active terrain by selecting Set As Active Terrain Model
rom the pop-up menu.

o i v Select the Place Civil Cell command to place the civil cell T-Intersection with Shoulders on the
centerline of Jameson Road.

3% 2L civil cells

= A

e When prompted to Locate Reference Element: CL Intersecting Road, choose the
centerline of Jameson Road

e When prompted to Locate Reference Element: Through EOP, choose the edge of
pavement for S.R. 185

o The Civil Cell may not orient properly. If it does not, when prompted to Select Elements
to View Alternatives, issue a data point on the centerline and another on the edge of
pavement elements to view the alternatives. When the cell is oriented properly, issue a
reset to move to the next step.

e |ssue a data point to accept the civil cell placement. The cell is placed and should in the
file and should appear similar to the example below.
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v" The civil cell does not include any end conditions for the side slopes. Create a new template

named Jameson Road Side Slopes for the side slopes of Jameson Road as shown below.

Curert Tempiste Diginy =
Oe| Neme:  Jsmeson Foed Sd Slopes ® Components ) Conararts
Help
Descrpeen /] Diaplay Pot Names

Display Al Companerts

Take a look at the templates contained in the ODOT > End Conditions > 307-4E Common and

Barrier Grading folder in the template library. The 307-4E Cut 3:1 template may be just what
you are looking for.

Drag this template into the new template that you created for the project. Be sure to open the
Dynamic Settings dialog and turn on the affixes before dragging in the end condition.

v" Delete the 2:1 Backslope.

v" Double Click on the point “R-EC_BKSLP3” and check on End Condition is Infinite.
v" Save and close the Template Library.
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E\ v' Use the Apply Linear Templates command to assign the Jameson Road side slope template to

the edge of shoulder graphics in the civil cell. The command can also be selected from the pop-
up menu when one of the Jameson road edge of shoulder elements is selected.

2 3D Geometry E=EaA

Gy

ﬂﬁ ﬁ Apply Linear Template ]

The side slopes for Jameson Road should appear similar to the example below.

x—ps

1 N
1 \\‘\\\ %  ¢1|\|||: f\v,,,\ \
m\ \j\\‘\% \\ \\\\‘"“'illv"'::\\: ‘
vwwm%.
\ \<‘\\\\ [ '////////

The proposed work for Jameson Road starts at station 17+00. The remainder of Jameson Road
can be modeled by creating a new template and corridor.
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Take the following steps to create a template for Jameson Road:

'?’&" v

v

v

Select the Create Templates command and create a new template in the Project Templates >
Jameson Road folder named Jameson Road.

Open the Dynamic Settings dialog and turn off the Apply Affixes option.
Drag the following ODOT Backbone into the Jameson Road template at the 0,0 coordinate:

ODOT > Backbones > Undivided Roadways > Pavement and Shoulder 301-8E Uncurbed > 2-Lane
without Superelevation Point > Asphalt Concrete without Stabilization

In the Dynamic Settings dialog, turn on the Apply Affixes option

Drag the following end condition onto the left and right sides of the template:

ODOT > End Conditions > 307-4E Common and Barrier Grading > 307-4E 3:1 Cut, Fill Table
Remove the R-GSH1 and L-GSH1 components from the template

Save the and close the template library

Take the following steps to create the corridor for Jameson Road:

# -

Select the Jameson Road alignment and choose the Create Corridor command from the pop-up
menu

When prompted to Locate Profile-Reset For Active Profile, issue a left-click (reset) to use the
active profile

Name the Corridor CLP_JAMESON

Use the settings below to create the template drop for Jameson Road. Note, the end station
shown here corresponds to the start of the civil cell.

:_} Create Template Drop = | B
Lock To Start Il
Start 17+00.00 R1
Lock To End Il
[C] End 2042528 R1
Drop Interval 50000

Minimum Transition Before Drop  0.0000
Minimum Transition After Drop  0.0000

Template Project Templates'Jameson Road'Jameson Foad D

Diescription
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The ditch on the right side is incomplete and can be designed by defining a ditch profile and using a
point control to assign the ditch profile to the corridor, similar to the procedure used in Exercise 7G. We
will not specifically address the ditch profile in this exercise.

The corridor for State Route 185 extends through the intersection. Take the following steps to edit the
S.R. 185 corridor:

v Open the following design file for the S.R. 185 corridor model:
..\Design\Geometry\Basemaps\12345 KMO001.dgn

v Attach the Jameson Road corridor as a reference with a Nest Depth value of 0
..\Design\Geometry\Basemaps\12345 KMO003.dgn
L v' Use the Copy Template Drop command to add a new template drop on the State Route 185
Corridor at the end of the radius returns for Jameson Road. The command is accessed by
selecting the template range graphics, and then choosing Copy Template Drop from the pop-up
menu. Be sure to choose the template drop graphics for the superelevated template drop.

e

|
|
|

I

! |

I |
-y gl IIIII‘IIIIIITI

|

|

|

sy S s
Bt & -§- X
Copy Template Drop h

The new template drop should be inserted at the beginning and end of the radius returns as
shown below.

\

Template Drop: CLPS185-Project Templates\S.R. 18545.R. 185 Superelevation-415+25.69 R1-416+42.21 R1
Level: CM_Corridor_Template_Range_Graphics

\
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;.53'&.4 v' Choose the template range graphics for the new template drop and select the Edit Template
Drop command from the pop-up menu.

[ %
et ihtgi? e X

| Edit Template Drop |

v" Remove the shoulders and the end conditions from the right side of the template as shown
below.

= ot E M 5 4 3

After the edit is applied, the 3D model for the intersection of S.R. 185 and Jameson Road should
appear similar to the example below.
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v" The State Route 185 corridor is in full superelevation with a shoulder break on the high side of
the superelevation. The shoulders in the civil cell used for Jameson Road are defined with a
slope of -4.0%. How would you fix this problem?

|.‘§1| In the example below, the Parametric Constraint named Shoulder_Slope is assigned to point
ACSC_T_OS in the linear template for the radius return. The value for the constraint was edited
as shown below:

2 B % Q & 5 Parametric Constraint A
Constraint Label Enabled Start Station End Station

Shoulder_Slope True I 0+00.00 I 0+75.49

Point Control Enabled )

Constraint Label Shoulder_Slope
External Reference -

Start Value -4.00%
Clipping Reference Stop Value 350%

Station Range
Start Station 0+00.00
End Station 0+75.49

This solution does not include a corresponding break in the shoulder for the radius return.

This example also applies the transition from the 3.5% slope to the -4.0% slope across the entire
length of the radius return. Ultimately it will be up to the construction personnel to determine
how this break will be constructed as the Location and Design Manual does not provide any
guidance for the shoulder break entrance and exit transition lengths.

Page 300 Chapter 10 - Civil Cells



® GEOPAK OpenRoads Technology for Civil Design March 30, 2017

When a federated approach is used to create separate design files for each corridor model (see Using

Multiple “Federated” Basemaps) users should add the corridor design file as a reference to the
“KM_000” design file.

v" Open the file 12345_KMO000.dgn

v' Attach the design file containing the Jameson Road corridor as a reference to the 000 file
v' Save settings and close the 000 file when complete

THIS PAGE LEFT INTENTIONALLY BLANK
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11 Cross Sections

OpenRoads tools provide options to cut cross sections directly into a cross section sheet, or as stand-
alone sections with a GEOPAK cross section control cell. Each option is covered in this training guide.

The cross section commands are located in the Tasks > Civil Tools > Corridor Modeling menu as shown
below.

==
i
n
»

ﬂ:ﬁ Corridor Modeling

Al i A O
Wil o BN O @ B
7 I e &

S N  — =t -
W S IR e G

From left to right, the following commands are provided:

e Open Cross Section View

e Create Cross Sections

e Annotate Cross Sections

e End Area Volumes

e Edit Station

e Show Place Dimension

e Remove Temporary Dimensions
e Locate Station via Datapoint

o Cross Section Viewer
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e

11.1 Open Cross Section View

The Open Cross Section view command is used to generate a temporary cross section view

window to review the selected corridor in a cross section format.

When the command is selected, you are prompted to Locate Corridor or Alignment. If you select an
alignment, you are prompted to identify the Left and Right Offsets as well as the Station and Interval
for the cross sections.

After selecting the corridor or alignment, you are prompted to Select or Open View. Open a new view
window and issue a data point within the newly opened view to display the cross sections. An example is
shown below.

B View 2, Cross Section - Corridor: CLPSLES Plan: CLPS185 Profile: XGL_CLPSRLES EI@
e | 337+00.00 R [« > »I
TUTa F1uT4
10124 1012
10104 1010
1008+ 1008
1006+ 1006
1004 \_/,EE%,\ L1004
10027 | 1002
1000 1000
998+ 998
996 996
K A I R N K

The cross sections are not written to the file.

The View Properties item provides the following options:

View Properties a [« = 38
P
@ i

() Center Backbone

() Center on Cument Offsets
Backbone Screen Width: 0.80
Vertical Exaggeration: 128
[ Display Mull Poirts

[ Display Cut and Fill Graphics

help for details.

[] Display Cut and Fill Values
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You can scroll through the stations or enter a specific station using the options shown below.

e «|| 387+00.00 R1 = » »

387+00.00 R1 |

The following commands in the cross section group are used with the temporary cross section view:

e Edit Station

e Show Place Dimension

e Remove Temporary Dimensions
e Locate Station via Datapoint

These commands can also be selected from a pop-up menu by holding down the right-mouse button in
the temporary cross section view as shown below.

Edit Station
Place Temporary Dimension Line
Remove All Temporary Dimensions

| Locate Station Via Datapoirt L\I\‘yJ

Vi Control 3

Edit Station

The Edit Station command allows you to edit the current station. When the command is selected, the
Edit Template at Station dialog is opened as shown below. This dialog is used to make any necessary
edits to the selected template drop location and is not applied to any other stations.

& Editing Template at Station 387+00.00 R1 only 5. | S
File Edit Add Tools
Template Library: Current Template Display i
[55] Name SR185 © Components () Constraints
Description: Display Point Names
] Display Al Components Help

»

EC_BKSLP3 : .

4 . G

Library  Active Template F=AoH-IOM R »

Preview:
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Place Temporary Dimension Line, Remove All Temporary Dimensions
The Place Temporary Dimension Line command is used to review the length and slope of selected

components in the cross section view window.

When the command is selected, you are prompted to enter the Start Point, End Point, and Dimension
Height. The temporary dimension line for one of the pavement lanes is shown below. As you scroll
through the cross sections, the dimension line is updated for each cross section.

® View2, Cross Section - Corridor: CLPS185 Plan: CLPS185 Profile: XGL_CLPSR185 E=n(EcE[~="
[t - || 411+66.14 R1 [=]| » »

984 15.0000 984
982-| -982
980- 980
978+ 978
976- -976
S I IS I I AT I I PIII O F P

The Remove All Temporary Dimensions command is used to remove the display of the dimension lines.

Locate Station via Datapoint

This command is used to display a temporary cross section at the station location identified by issuing a

data point in the plan view.
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11.2 Create Cross Sections

The Create Cross Sections command is used to create a new Drawing model within the
R active design file containing the cross sections. It can also be launched by selecting an
alignment and clicking the Create Cross Sections button from the pop-up menu.

Cross sections can be created is a sheet format or in a free-floating format with a GEOPAK cross section
cell. The choice whether to cut the cross sections directly a cross section sheet, or as stand-alone cross
sections with a GEOPAK cell depends on the intended use of the cross section information.

© |If you intend to use any legacy GEOPAK cross section commands, such as seeding quantities or
processing criteria, use the GEOPAK format option.

€ If you do not intend to use any legacy GEOPAK functions and all you need are simple cut and fill
guantities, use the Sheet format option.

Each option is discussed on the following pages.

Cross Section Graphics
Cross sections are cut directly from the 3D model. Whatever is drawn/displayed in the 3D model will be
drawn on the cross sections.

The components included in the template are drawn on the cross sections. Each pavement layer
component will be displayed in the cross section model. Traditionally, ODOT has not displayed the
individual pavement layers on the cross sections. The subgrade line, drawn at the bottom of the
pavement layers, is typically displayed on the final cross sections. The subgrade line must be included as
a separate component in the template if you wish to display the subgrade line in the cross sections.

To add a subgrade component to a template, in the Create Template dialog, right-click in the Current
Template window and choose Add New Component > Unconstrained from the pop-up menu. Name the
component Subgrade and use the MD_T_Subgrade feature. Trace the pavement layers to define the
subgrade component. Be sure that this element is not placed as a closed component. An example of the
component is shown below.

Use Name Overide: |5

Descption:

Feature Definttion [MD_P_subgrade

Parent Component

Display Rules
Exclude From Top/Bottom Mesh

= SH-TE M o ¢
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Creating Cross Sections in Sheet Format

Cross Section design files are created using the ODOT_Files.mvba Application. To launch this application
from the MicroStation pull-down menu, select ODOT > File Management > Create Design Files.

Select the Roadway Sheets category to create a cross section sheet design file.

( ODOTcadd - Create Design Files v15.10.16 @1
@\ | Parent Folder: C\ODOT_Training\OpenRoadsDesign\ProjectData)DARY12345\Design\, ﬂ
Q| Seed File: CA\ODOT_Training\OpenRoadsDesign\ProjectData)DAR\ 12345\ Design\Standards\seed) 12345_Seed2d.dgn

PID Number: 12345
Category: Roadway Sheets j " Models | Default Comment | 20

[~ AlloOn File Name: Files: Comments: Scale: Place Cell:
[ Title Sheet roadwaylsheets), | | | | J
™ schematic Plan roadwaylsheets), | | | | J
[~ Typical Sections roadway\sheets) | | | | J
™ General Notes roadway\sheets\, | | | | J
[~ General Summary roadway\sheets\, | | | | J
™ Maintenance Data roadway\sheets\, | | | | J
[ subSummary roadway\sheets\, | | | | J
[ calculations/Computations roadway\sheets\, | | | | J
[~ Plan and Profile or Plan roadway\sheets\, | | | | J
[ Profile roadway\sheets\, | | | | J
™ Quantity Table roadway\sheets | | | | J
[ Superelevation Table roadway\sheets) | | | | J
[~ PavementDetals roadway\sheets) | | | | J
" Intersection/Interchange Details roadway\sheets\, | | | | J
[” Guardrail/Barrier Details roadway\sheets), | | | | J
[” Drive Details roadwaylsheets), | | | | J
[~ Miscellaneous roadway\sheets', | | | | J
[ FencingFlan roadway\sheets\, | | | | J
[~ Cross Section Layout Plan roadway\sheets\, | | | | J
[~ GradingFlan roadway\sheets\,

I [v Cross Sections roadway'\sheets\12345_X5001.dgn l—llml—lm

Create Files
s

The “XS” file type is used for cross section sheets. This file is stored in the \Roadway\Sheets folder for
the project.

Tips:
© When the Cross Section design file is created, use a Scale value of 1
© The OpenRoads tools will be used to create the cross section sheets and set the annotation scale
for the cross section sheet model.
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Cross sections are extracted from referenced corridor models, 3D graphics, and terrain models. Before
extracting the cross sections, attach the necessary references and turn on/off the desired graphics.

© In the Cross Section design file, be sure to set the Design model as the active model before
attaching references

When the Create Cross Sections command is selected, you are prompted to Locate Alignment. After
selecting the desired alignment, the Create Cross Sections dialog is opened.

B Create Cross Section N E‘_‘éj

{23 Create Cross Section Horizontal ;«I\:gnmerrt: CLP5185 ﬂ
{; SE:tBD:l [ Single: Station: 185+00.00 R1 J
{:l Spacing Start Station: 185+00.00 R ﬂ
% o Stop Station: 19943965 R2 +|
7] Shest Left Cffset: 70,0000 ﬂ

Right Offset: 65.0000 ﬂ
Interval: 500000 ﬂ

Vertical Exaggeration: 1 ppoo

Layout: () Stacked @) Sheet
Model
MName: CLPS185

[ Apply ] lPreferences...] l Cloze ] l Help

The dialog defaults to a 5-Scale sheet option. To change the format, select Preferences button. The
ODOTcadd workspace included three options as shown below.

Fa ™,

e — = Sheet: CROSS 10 Scale
This preference will cut cross sections and place them
MName:
Defatt on the ODOT sheet cell CROSS at a scale of 10.
Load
Sheet: CROSS b Scale
Stacked: GEOPAK Format Sheet: CROSS 5 Scale
-_SEWe P This preference will cut cross sections and place them
on the ODOT sheet cell CROSS at a scale of 5.
Stacked: GEOPAK Format
Help This preference will cut cross sections and place them
Active Preference: Default with GEOPAK cells. This preference will allow the user
to use the legacy GEOPAK tools.
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There are several options in the Create Cross Section dialog.

e The General tab is where most of the user edits will be made. The other tabs in this dialog have
been set up by the loaded preference. The General tab is where the user can set the Start
Station, Stop Station, Left and Right Offset and the Interval to cut cross sections.

e Unlike with GEOPAK tools, pattern lines are not used to set locations to cut cross sections. If the

GEOPAK format preference is loaded, then when the cross sections are generated pattern lines
will be drawn.

e Another option the user will set is the Display in View option. After the cross sections are cut
they will be displayed in the selected view.

e When cross sections are cut, a new drawing model is created. The Model Name can be specified
in the General tab.

To cut cross sections select the Apply button in the Create Cross Section dialog.

With this release of the software, the cross sections generated using this tool are static and do not
dynamically update as changes are made to the corridor model.

Cross sections are extracted at the specified Interval on the General tab.

If cross sections are required at specific locations not covered by the Interval, the Custom tab is used to
define the cross section locations.

H‘! Create Cross Section l a— — S
@ Create Cross Section Station Type Type:
7 Generd 385+00.00 R..Station Range Details s

Siation: ‘erpendicular

Skewed
Left Offzet: I_|n
Right Offset: 100.0000 +|
Skew Angle: 356"3247.5" ﬂ

[ Add ] [ Update ] Graphics [ Impart... ] [ Save ] [Save As]

[ Apply ] [Pre%erences...] [ Cloze ] [ Help l
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If any custom cross sections are defined in the list view on the Custom tab, the settings for interval and
offsets on the General tab are ignored. However, the toggles for critical sections (Controls > Critical
Stations) are honored.

e Station Range allows you to extract multiple cross sections spanning a range of stations.

e Perpendicular allows you to extract a single cross section that is perpendicular to the alignment
or graphics.

o Skewed allows you to extract a cross section that is skewed to the alignment or graphics.

e Linestring allows you to extract a cross section that is along the path of a linestring.

The cross section sheets are written to a Drawing Model. By default, the Drawing model has a gray
background. Since the ODOT pavement components are drawn with gray scale values, it may be
desirable to change the background color for the Drawing Model in your User Preferences (Workspace >
Preferences > View Options).

The cross sections are placed in column format as shown above. The sheets can be split into separate
models, or separate files, using the ODOT Split Sheet Cells application which is detailed later in this
chapter.
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Creating Cross Sections in GEOPAK Format

If you intend to use any legacy GEOPAK functions, it is necessary to process the cross sections into a
format that is compatible with the legacy tools. The legacy tools, such as Earthworks Quantities, Seeding
Quantities, or criteria processing, require the following information for processing:

Horizontal alignments stored as chains in the GPK
Vertical alignments stored as chains in the GPK
GEOPAK Pattern Lines

Cross Sections with GEOPAK Cells

0 06006

GEOPAK functions will not allow both the pattern lines and the cross sections to reside in the same
design file. When the cross sections are extracted from the 3D model, the pattern lines are draw in the
Design Model and the cross sections are placed in a Drawing model within the active design file. The
pattern lines and the cross sections must be split into separate design files in order for GEOPAK to
recognize these graphics when processing the legacy tools.

According to ODOT CADD Standards, pattern lines are drawn in the “KL” dgn file. The cross sections and
GEOPAK cells are drawn in the “XC” dgn file. The ODOT_Files.mvba application is used to create the
files.

From the MicroStation menu, select ODOT > File Management > Create Design Files to open the dialog
shown below. Toggle the Category option to GEOPAK Specific Basemap Files to create the KL file and
the XC file for the pattern lines and cross sections.

( ODOTcadd - Create Design Files v15.10.16 @1
@\ | Parent Folder: C\ODOT_Training\OpenRoadsDesign\ProjectData|\DARY12345\Design)
Q| Seed File: CA\ODOT_Training\OpenRoadsDesign\ProjectData\DARY 12345\ Design\Standardsseed|12345_Seed2d.dgn -

PID Mumber: 12345
Category: GEOPAK Specific Basemap Files j & Files | 5.R. 185 | 1
[~ AllOn File Name: Files: Comments: Scale:  Place Cell:
" Patterns Shapes Clips in One File geopakibasemaps) | | | | J
[~ Clipping Borders geopak\basemaps), | | | | J
[~ Corridor Modeling geopak\basemaps\12345_KMO04.dgn | | | | J
[ Digital Terrain Model Features geopaki\basemaps), | | | | J
[ Profile Motif File geopaki\basemaps),
I ¥ Pattern Lines zeopakibasemaps\12345_KLOO1.dgn 1| &5.R.185PatternLines 1
T Flan Motif File Zeopakibazemaps I 3 S I o ~
[” Superelevation Shapes geopakibasemaps), | | | | J
™ CrossSection Cells [Channel) geopakibasemaps) | | | | J
|~ Cross Section Cells (MOT) geopakibasemaps),
I ¥ CrossSection Cells [Roadway) geopak\basemaps\12345_XC001.dzgn 1| S.R.185 CrossSections 1
i Create Files N
1
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Take the following steps to extract the cross sections in GEOPAK format:

v" Open the XC file and attach all of the 3D corridor design files, survey, and any other 3D
information that you wish to use to extract the cross sections. Remember, cross sections ae a
byproduct of the 3D model. Anything that you wish to show up on the cross sections must be
drawn in the model.

S

— v Select the Create Cross Sections command and then choose the desired alignment as prompted.
rh Create Cross Section =) % )

{23 Create Cross Section Horizortal Alignment:  CLPS185 ﬂ

{; SE:tBD:l [T Single Station: 125+00.00 R1 J

D Spacing Start Station: 335-00.00 R1 ﬂ

% o Stop Station: 4337677 R2 +|

] Shest Left Offset: _100.0000 ﬂ

Right Offset: 100.0000 #|

Interval: 25.0000 ﬂ

Vertical Exaggeration: 1 ppoo

Layout: @ Stacked () Sheet
Model
MName: CLPS185

[ Apply ] lPreferences...] l Cloze ] l Help

v From the Create Cross Sections dialog, choose the Preferences button. Select the Stacked:
GEOPAK Format option and choose the Load button as shown below.

Preferences ﬁ
Default
Sheet: CROSS 10 Scale -Load
Sheet: CROSS 5 Scale k‘
Stacked: GEOPAK Format Save

Save As..

Delete

.

Active Preference: Default
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v" From the Create Cross Sections dialog, set the Start Station, Stop Station, Left Offset, Right
Offset, and Interval settings as desired. The Custom item can be used to set a custom station
range as well as specifying additional stations for cross section locations as detailed previously in

this document.

v The Pattern Line symbology is defined by the Controls > Plan Display > Planimetric item.
Double-click on the item to edit the settings as shown below.

B Create Cross Section

3 Create Cross Section

----- General

-{Z7] Custom

{7 Spacing

425 Controls
Grid

%+ Plan Display
Critical Sections
------ Symbol and Details

.D fxes

{7 Shest

Symbology:

Object

I:l Planimetric Station

MName

|—|u=

‘ '
Line Symbolegy

=

Symbalogy Name:
Level:

Calar:

Line Style:

[7] Scale:
Weight:

Material:

[ A

l

GK_Pattems
BylLevel

=

Help

|0 ByLevel

)

uuuuu

v Select the Apply button to initiate the process. The cross sections are written to a new Drawing
Model within the active XC dgn file. The new drawing model is named according to the Model
Name specified in the General settings of the Create Cross Sections dialog.

v' From the MicroStation pull-down menu, select File > Save Settings to save the cross section

model as the active model.

The pattern lines must be contained in their own design file is order for the legacy GEOPAK
commands to locate the pattern lines. The easiest way to put the pattern lines in the KL design file is
through the use of references. Take the following steps to copy the pattern lines to the KP design

file:

v" Open the KL file and attach the design model from the XC design file as a reference attachment.
Turn off Live Nesting when making the attachment.

v" Once attachment is made, you can merge the referenced elements into the active file. Right-
Click on the XC reference attachment and choose the Merge Into Master command as shown on

the next page.
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'@ References (1 of 1 unique, 1 displayed) ) e |
Tools Settings
E-Bxe ¢DEAPE M DO 0 hewe
Slet ¥ 4 File Name Model Description Logical Orientation Presentation @@ (] .5 % 3 I
1 12345 XC001.dgn Attach.. aster Model Coincident - Word Wireframe: 1] WS
Detach
Reload
Exchange
Open in New Session
Activate
Deactivate
Scale 1000000 |:[1f Move n [000000" | Offset X [0.0000 | [0.0000 |
IE‘[E‘; » ¢ Copy ed Attachments: Display Ovenides: |Allow | Nesting Depth
New Level Diley: (Corfg Varabie »| = - _

Merge Into Master

Make Direct Aﬂa:hmer_’(}
Add Link to Blement
Create Drawing Title

Clip Boundary
Clip Mask.
Delete Clip

Presentation

Update From ’Sa\redI Miew /////////
Push to Saved View /
Seftings ///////////////////

r 4

v' When the command is issued, you are prompted to select the view to merge the reference.
Select the active view. Select OK from the Alert dialog when it appears.

e
Alert

s . You Have Selected 1 References To Merge Into The
\1 ) Current Design

[7] Do not display again.

| Cancel |

v' The reference content is merged into the active file. The reference attachment is automatically
removed. From the MicroStation pull-down menu, select File > Save Settings to save the design
file settings.

Remember:

The cross sections contained in the XC file are not dynamically linked to the model. Changes to the
model will necessitate manually recreating the cross sections and pattern lines.
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11.3 Annotate Cross Sections

Cross sections extracted from the model are not annotated. This is true whether the cross sections are
extracted into sheets or in GEOPAK format. The Annotate Cross Section tool is used to annotate cross
section elevations and slopes.

% The tool can be found in the Civil Tools task in the Corridor Modeling group. The Annotate
Cross Section dialog in shown below.
h Annotate Cross Section l = 5

Cross Section Model: Surface: ’Topo Survey -]
[arsies 3 o
a Annotate Cross Section [ Station Range

i g General ——

{:I Puirts N J

{7 Features 385+00.00 R1 J

{:I Segments

+{21 Frame Location

T Object @) Axis () Frame
[ Apply ] [Preferences...l [ Close l [ Help

ODOT has two preferences configured to help annotate cross sections. To load a preference, select the
Preferences... button. In the Preferences dialog shown below select the desired preference and select

load.
Preferences
Name: Close
PGL Station/Elevation
Slope ad

Save
Save fs...

Delete

&
’ [E

Rename...

Help

PGL Station/Elevation:

This preference will set up the Annotate Cross Section
dialog with the correct settings for placing the proposed
grade line station and elevation.

Slope:

This preference will set up the Annotate Cross Section
dialog with the correct settings for placing slope values
above a given line.

There is currently a limitation in using this tool to place
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The Annotate Cross Section Dialog has several sections. First the user should select the Cross Section
Model to annotate. Then the user should select the Surface to annotate.

When using either of the two ODOT preferences the user to should select the corridor as the surface. In
the General tab there is also an option to set a station range to apply the annotation to.

There are four folders shown in the dialog, Points, Features, Segments, and Frame. The user only needs
to edit the Features and Segments Folder.

PGL Station/Elevation Labeling

To place station and proposed grade line elevations the user needs to first load the PGL
Station/Elevation preference as described above. When this preference is loaded the Features >
General folder will appear as shown below.

H Annotate Cross Section [ =l ﬁ]
Cross Section Model: Include Features
[CLPS155 v] |Object |Pos'rtion | Prefic |S|_rf'fix |Preci5ion |Forrnat |Name | |
O Leader
[ Offset 0 0.12
E Elevation 0 0.12
&4 station 0 0.12 5543585
[ Skew Offset ] 012
[ Feature Station 0 0.12 5543855
[ Feature Name 0
[ Feature Style ]
Leader Length: 5.0000
[] Drop Station Equation Name
[ Apply l [F‘references...l [ Close l [ Help

The Image shows the Include Features checkbox is checked and that Elevation and Station are check on
in the list. In order to place the station and elevation data on the cross sections the user needs to select
the Crossing Feature name from the list of points that are defined in the cross sections. To do this the
user should click in the Annotate tab in the Features folder and click the locate element button as
shown below.
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=
B Annotate Cross Section

= o |

Cross Section Model: Crossing Features:

CLP5185.ACSC_B_CL
CLPS185.AGE_B_CL
CLPS185.ACSC T CL
CLPS185.ACIC_B_CL
CLP5185.ACB_B_CL
CLPS5185.R-AGB_B_EP
CLPS185.R-ACSC_B_EP
CLPS185.R-ACSC_T_EP
CLPS185.R-ACIC_B_EP
CLP5185.R-ACB_B_EP
CLPS185.R-ACSC_T_SB
CLP5185.R-ACSC_B_SB

[cLPs185 -

{23 Annotate Cross Section
; General

CLPS1EE-F~!AGB B_SB
CLPS185.R-ACIC_B_OS
CLP5185.R-ACSC_B_OS
CLPS185 R-ACSC_T_0S
CLPS185.R-ACB_B_OS

m

- MNaone

] [Preferences...] [ Close ] [

Apply Help

When that button is selected the dialog will temporally disappear and in MicroStation the cursor will be
a selection cursor to identify an element. The user should navigate to any cross section in the desired
cross section model and zoom in on the part of the cross section where the proposed center of
pavement is. When the template was made for the corridor there were features assigned to certain
locations, the features are set to display an X on the cross sections. The X’s are placed at an extremely
small scale and are construction levels and therefor will not be plotted. See the section on templates for
more information. The image below shows a zoomed in view of the center line feature at the proposed

center line location in a cross section.

Zoom in until you can see the
small "X" at the PGL location.
Select this element

4

Note: The points that are selected in the Crossing
Features list will be annotated using the current
settings of the Annotate Cross Sections dialog. Use
the All button to select all the points. Use the None
button to clear the selected points.

Chapter 11 — Cross Sections

The Annotate Cross Section dialog will reappear
after a selection is made and the selected feature
will be highlighted in the Crossing Features list as
shown below.

Crossing Features:

CLP5185ACSC_B_CL -
CLPS185.AGEB B CL
CLP5185.ACSC T CL
CLPS185.ACIC_B_CL
CLPS185.ACB_B_CL
CLP5185R-AGB_B_EFP
CLPS185.R-ACSC_B_EP
CLP5185.R-ACSC_T_EP
CLPS185.R-ACIC_B_EP
CLP5185.R-ACB_B_EF
CLPS185.R-ACSC_T_SE
CLP5185.R-ACSC_B_SB
CLPS185.R-ACB_B_SB
CLP5185R-ACIC_B_5SB
CLP5185.R-AGE_B_SE B
CLP5185 R-ACIC_B_0S
CLPS185.R-ACSC_B_0S
CLPS185.R-ACSC_T_0S

CLP5185.R-ACB_B_O5 <

#

m

MNone
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When the Apply button is selected, all the cross sections in the selected cross section model and within
the specified station range if set are annotated with the respective station and PGL elevation as shown

in the example below.

-40 =30

882,73

403+50,00 B!

i 40

Note: The vertical location of the text is determined by an offset value in the preference settings. The
offset is measured relative to the selected point, not relative to the cross section grid. The location of
the station and elevation text will not be centered vertically within the cross section grid lines as seen in

the example above.

Slope Labels

A similar process can be used to annotate slopes. To do this the user should first load the Slopes
preference in the Annotate Cross Section dialog described above. Now navigate to the Segments folders.

The dialog should look as imaged below.

B Annotate Cross Section El_léj
Cross Section Model: Include Segments
[CLPS155_55caIe |Object | Position | Prefic |Suﬂtx | Precision |Forrnat | Name | |
{53 Annatate Cross Section O width 0 012
= General [ Slope Length 0 0.12
{1 Points & Slope 0 0.12 50%
-7 Features & Atemats Slope D 0.1 201
Segments
L e g Display Absalute Slopes
- Annotate Use Atemate Slope if Slope Exceeds: 2000
{27 Frame ‘
[] Minimum Annotation Width: 0.0000
[ Slope Tolerance: 0.00
[ Apply l [Preferences...l [ Close l [ Help

Notice the Include Segments checkbox is check on as well as Slope and Alternate Slope are checked in

the list.
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The loaded preference has set default values to annotate slopes, these settings can be edited as desired
from the list by selecting the |- button in the last column of the list.

The Alternate Slope annotation settings are used if the slope exceeds 20% as defined by the Use
Alternate Slope if Slope Exceeds parameter.

Note that the number of decimal places is user definable by changing the Precision parameter.

Again the user needs to select the features to annotate. To do this the user should select the Annotate
tab in the Segments folder and click the locate element button to select the points that will be used to
annotate a slope. When that button is selected the dialog will temporally disappear and in MicroStation
the cursor will be a selection cursor to identify an element. The user should navigate to any cross section
in the desired cross section model and zoom in on the part of the cross section where the desired slope
starts and issue a data point (left click).

When the template was made for the corridor there were features assigned to certain locations, the
features are set to display an X on the cross sections. The X’s are placed at an extremely small scale and
are construction levels and therefor will not be plotted. These features were placed in the template at
the start and end locations of the slopes in the end conditions.

After the user clicks on the desired feature for the start of a slope the Annotate Cross Section dialog will
appear again with the selected feature highlighted in the list. The user should repeat this process to
select the feature at the end of the slope. The Annotate Cross Section dialog should look similar to
what’s shown below. There should be two features selected representing the beginning and end of a
given slope. Now the user should select the Apply button. This will go through all the cross sections in
the selected cross section model and within the specified station range if set and annotate the
respective slope, an example is shown below.

B Annotate Cross Section = =
Cross Section Model Crossing Feature:
CLPS185 5Scale ~| |CLPS5185.R-ACSC_T_SB - ﬂ
CLP5185.R-ACSC_B_5B

{3 Annotate Cross Section CLPS185.RACE_B_5B Ko
i Generl CLPS185.RACIC_B_SB
: CLPS185.R-AGB_B_5B
i L1 Poirts CLPS185.R-ACIC_B_0S
0 Features CLPS185.RACSC_B 05
|24 Segments CLPS185.RACSC_T_0S
i General CLPS185.R-ACB_B_05 RI
il b Annotate CLPS185.R-ACB_T_05

(. CLPS185R-AGE_T_OS
Frame CLPS185.R-AGB_B_OS

CLPS185 R-DITCH
CLPS185.R-DT2

CLP5185.R-DITCHI ® X - “©
CLP5185 RBKSLP
CLPS135 REC FSLP ~ | [[_Mone
[ #epy | [Preferences..] [ Gose | [ el
= —t— ——h

L0

392,73
403+50.00 RI

Tip: The software will annotate the slope between all the selected points. Selecting more than two
points will lead to unwanted annotations. Annotate each segment by selecting one pair of points at a
time.
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Labeling Ditch Elevations

Although an ODOT preference has not been configured specifically to annotate ditch elevations,
annotation for ditch elevations can be easily labeled using the Annotate Cross Sections dialog.

Select the Features tab and check on the Include Features item. Toggle on the Elevation item as shown
below.

B Annotate Cross Section = e S|
Crozs Section Model: Include Features
[CLPS155_5Sca|e v] |Object |Pos'rtion | Prefix |S|.rHix |Preci5ion Format |Name | |
O Leader
| offset 0 0.12
[ Blevation 0 0.12
[ station 0 0.12 5345555
[ Skew Offset 0 0.12
[ Feature Station 0 012 5545555
[ Feature Name 0
[ Feature Style 0
Leader Length: 5.0000
[ Drop Station Equation Mame
[ Apply ] [Preferences...] [ Cloze ] [ Help

The format for the text is set by choosing the | .| button at the end of the item list. Set the Text
Symbology parameters as shown below to label ditch elevations.

rTem‘t Symbology Iﬁ‘
Symbology Name: | - ok ] The Horizontal offset is used to offset the text
Test Style: [ = horlzont.ally from 'Fhe point tha_t |s. seIeFted fo.r
Level: X5_P_Annotation - annotation. We will select the inside ditch point

Help . . .

Color: ByLeve! [] for ditches on the left side of the cross section,
Weight: —_— [IBylevel and the outside ditch point for ditches on the
Fort: At iort3l - right side of the cross section.
Justification: [Cerrter Top - ]
PR 0.1400 & The Horizontal offset value is multiplied by the
Width: 0.1400 —

annotation scale to determine the text location.
In this example the value of -0.2 will be
multiplied by the annotation scale value of 5 for

Line Spacing: 0.1000
[ View Independent
Rotation Offsets

© frge ReivetoObiet || @ Aer Rotation an offset of -1.0 from the selected point.
@ Absolute Angle () Before Rotation
Angle:  0"0000.0" Horizontal: 0 2000

Wertical: -0.0700
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The Features > Annotate tab is used to select the points to be annotated. Select the point names from
the Crossing Features list, or use the Locate button to graphically select the small “X” that is placed on
the cross section points.

An example of the annotated ditch elevations is shown below.

[ ~
B Annotate Cross Section s
Cross Section Model Crossing Features o
CLPS185_5-Scale ~| [DichLine1 Ditchine1 ~ ﬂ B R
CLP5185.LBKSLP
2 Annctate Cross Section DitchLine.DitchLine
Genersl cll DITCH1
-3 Ports L= o 3 981.23
2 Features CLP3185 LGSH
General CLFS185.LAGE_B_03 b R
- % Annotate CLP5185.L-AGE_T 05
CLPS185.-ACB_B_OS
8 ?Eg"'e"'s CLPS185.LACB_T_0S
- Frame CLP5185.LACSE_B_OS
CLFS185.LACIC_B_03
CLP5185.LACSC_T_0S
CLPS185.L-ACSC_T_EP
CLPS185.L-ACB_B_EP 10 20 30 40 50
CLP5185.LACSC_B_EP [ a ]
CLPS185.L-ACIC_B_EP
CLPS185.L-AGE_B_EP <[ hene
[ oply | [Proferences..] [ Gose | [ Hep
= I 3 p==—= - == === -
983.63

982,35

986.28
407+50.00 RI
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11.4 Cross Section Viewer

This tool can be found in the Civil Tools task in the Corridor Modeling group. The Cross
Section Viewer dialog is shown below.

Using this dialog, the user can navigate to the desired cross section within the selected Cross Section

Model.

Bt Cross Section Viewer EI_IéJ
Cross Section Model: [ psg5 | Cross Sections: -_Close
Horizontal Alignment: CLPS185 A0SR 0NRT L

= 403+00.00 R1 e
. B
om Factar: 0.8000 409+36.71 R1 Hel

408-5000R1 2
403:7500R1 L

Movie Mode 410+00.00 R1

Tme: 10000 0.0 00
A10-7R 00 R1

The dialog will list all the stations where a cross section was cut. The user can click on a desired station
and the cross section at that station will be centered in the view. The user can use the arrow keys to
move to the next cross section. A Zoom Factor can also be set as well as a movie mode can be run
where the view will move through the cross sections at a specified time interval.
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11.5 Displaying Right-Of-Way Labels on Cross Sections

Right-of-Way labels can be displayed on the cross sections with the OpenRoads tools as shown in the
example below.

In order to display the Right-of-Way on the cross sections, the right of way lines must be defined as 3D
elements and referenced to the 3D model. The recommended procedure to generate 3D right-of-way
lines is to reference the survey model into the right-of-way design file and activate the terrain as the

active profile for each right-of-way line.

According to the ODOT CADD Standards, right-of-way lines are normally drawn in a separate right-of-
way basemap, using the “BR” file code, in the following location:

\Design\rw\basemaps\nnnnnn_BR###.dgn

Right-of-way lines drawn in 2D in the Design model can be used to generate the 3D right-of-way lines by
taking the following steps:

v' Attach the Survey basemap with the existing ground terrain as reference attachment
v Set the Survey terrain as the active terrain model
v" Open a Profile View for the right-of-way lines, one at a time

S
i

v Set the existing ground line as the active profile to the selected right-of-way line

\_
=

v" When the profile is assigned, a 3D line string is generated in the 3D model for the right-of-way
lines.

To display the right-of-way lines on the cross sections, reference the BR file with a Nest Depth value of 1
to the cross section design file.

The example below shows how the labels appear when using the Open Cross Section View command.
The size of the label in the dynamic cross section view is not user controllable.

B View2, Cross Section - Corridor: CLP_5185 Plan: CLP_S185 Profile: P_CLP_S185 [ ===
[ View Propesties [ ]| |« = |] 386+50.00 R1 [=]| > »
1045 [-1045]
1040 = = -1040]
10351 o ?l:\ 1035
1030+ = - -1030|
1025 i 1025
10204 -1020|
10159 1015]
1010+ F1010|
10057 o — s 1008
1000+ [-1000
995+ 995
990+ 990
985+ 985
980+ 980
4 :\Q\ ‘éj\ @I S'J‘ol "9I "’bl p :5(.)\ :3@ ngjl :_&\ '\4)I :\QI ’43\ ol @ _\g\ \cjj ‘19' "ﬁjl n_,el ’=hl ?AQ‘ hh‘ Gpl 9,‘0' qy q)gjl ‘\U ‘\4;\
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When the cross sections are processed using the Create Cross Sections command, the size of the right-
of-way label is controlled by the model Annotation Scale setting.

The example below shows a cross section that was processed with the Create Cross Sections command.
The Stacked: GEOPAK Format preference was used for this example.
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11.6 End Area Volumes

e
-

March 30, 2017

The End-Area Volumes dialog can be found in the Civil Tools tasks, in the Corridor

Modeling group. When launched a dialog will appear as the image below shows

H End-Area Volumes

= ) |

Cross Section Model:

|cLPsies

75 End-Area Volumes
----- v

----- Classffications

----- Compaction/Expansion
----- Wolume Exceptions

----- Added Quantities

----- Forced Balance

----- As Built

----- Annotation

{7 Mass Haul Diagram

----- Unsuitable Materials by Station

Surface Type h:‘EthOd
@) Standard
Topo Survey Existing ]
CLPS185 Design () Comect for Curvature
Limits
[ Station Range
385+00.00 R1
385+00.00 R1
Imperial Units
@ Cubic Yards () Cubic Feet Ignore Areas Smaller Than:
[ Create XML Report [] Plot Mass Haul Diagram

#
#

0.0001

[

Apply

] [Pre‘ferences...l [ Close

s

This tool currently has some limitations. ODOT pays for concrete removal as a separate pay item.
Asphalt pavement is sometimes removed with excavation, but may be a separate removal item
depending on the project. This tools is used for simple cut and fill quantities and cannot be used for

more complex situations with separate concrete removal areas.

If your project requires more than simple cut and fill quantities, you must cut cross sections using the
GEOPAK format with cross section control cells and then use the legacy GEOPAK tools to generate the
cross section quantities. See ODOT’s GEOPAK Road 2 training guide for information on the legacy

GEOPAK earthwork quantity tools.

ODOT has a preference that can be loaded for this dialog. This preference can be loaded by selecting the
Preferences... button. Then selecting ODOT Basic Cut Fill preference and hit load.
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The End-Area Volumes dialog has several options. The General tab imaged above will list the surfaces
found for the selected alignment. This will typically be existing survey and a proposed corridor. Each
surface has a type. The type is set by the feature definition. There are 4 types of surface, Existing,
Design, Substrata, and Subgrade. Existing survey surface will be set to existing and a corridor should be
set to a design type.

The General tab has options for calculation method, station range limits, area size to ignore, units, and
reports. The Create XML Report checkbox is useful to review and see quantities. ODOT recommends
checking this checkbox on. XML reports are described below.

The Unsuitable Materials by Station tab can be used for top soil striping, ODOT does not currently do
top soil striping.

The Classifications tab will list the surface and components of the corridor. The image below shows an
example of what the classifications tab looks like. The calculations will produce volumes for these
components. Fill Factors can be set for a given component.

Cross Section Model: Object | Source |Parent | Classificati| Mass Ordin| Cut Fac| Fill Fact|
[CLF‘S‘IS& v] Topo Survey Surface 1.0000 | 1.0000
4 End-Area Volumes MD_F_Ditch Component CLPS185 | Designed | Exclude 1.0000
General MD_P_Backslope Component CLPS185 | Designed  Exclude 1.0000
Unsuitable Materials by Station MD_P_Fareslope Component CLP5185 | Designed  Exclude 1.0000
. 4 Classfications MD_P_Asphatt_Concrete_ Component | CLPS185 | Designed | Exclude 1.0000
Compaction/Expansion MD_P_Asphalt_Concrete | Compornent | CLPS5185 | Designed | Exclude 1.0000
Wolume Exceptions MD_P_Aggregate_Base Component CLPS185 | Designed | Exclude 1.0000
Added Quantitieg MD_P_Graded_Shoulder | Component CLPS185 | Designed | Exclude 1.0000
Forced Balance MO_P_Asphat_Concrete. Componert  |CLPS185 | Designed | Exclude 1.0000
As Buik MD_P_Finished Grade | Component | CLPS185 | Designed | Exclude
- Apnotation
|29 Mass Haul Diagram

The Compaction/Expansion tab can be used to set cut and fill factors for given station ranges.

The Volume Exceptions tab can be used to set station ranges to be excluded from volume calculations.
This would typically be used to exclude bridge locations.

The Annotation Tab sets what will be drawn on the cross sections for end-area calculations. When
ODOT Basic Cut Fill Preference is loaded this tab will look as shown below.

Cross Section Model: | Object | Prefix | Suffix | Precision | Location | Name |i
[cLpsigs ~| & Cut Shape
{55 End-Area Volumes & Fill Shape .
..... General [ Shape Area 0.12
----- Unsuitable Materials by Station [ Cut Centroid Symbol
..... (Classfications [ Fill Centroid Symbol
----- Compaction,/Expansion B Cut Area 0 Middle Right
----- Volume Exceptions 4] Fill Area 0 Middle Right
----- Added Quantities B cut Volume 0 Bottom Right
----- Forced Balance [ Fill Violume 0 Battom Right
""" As Built [ Mass Ordinate 02 Bottom Center
""" o O Tabulated Area 012 Top Left
{2 Mass Haul Disgram [ Tabuiated Volume 012 | Top Right
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A Cut Shape and Fill Shape will be plotted on the cross sections as well as the Cut Area, Fill Area, Cut
Volume, and Fill Volume text will be placed in the appropriate column on the ODOT sheet cell.

When the Apply button is selected the annotation will be plotted to the cross sections, the image below
shows an example for where the cut and fill areas and volumes are placed in the model.

397.15
399+50.00 RI

1005

1000

985

980

END AREA

VOLUME [

cur

FIL

r

42

oot [ rie
g

In order to view the cut and fill shapes the Fill view attribute must be toggled on, as pictured below. The

shapes are placed on the level XS_P_Earthwork_Shapes.

B View Atiributes - View 1 = e

View Number, 1~ [ &

(D Presentation HEA
Display Stfle:  (Wireffame Display) Y
Ty ACS Triad Fast Cells
[ Background
£ Boundary Display #H Grid e

al era & Level Overrides
> Clip Back Lmesmes
4* Clip Front [E]tine vieiohis

@C\\p\iﬂ\umﬁ Markars -
[m]constructions |3 Patterns
E Default Lighting Tags
|| pimensions [A]Ten
E Data Fields Y TextNodes
W Displayset @Transparenw
Global Brightness: # ¢ 3k
B view setup -

-30

-20

20

30
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If Create XML Report checkbox was checked a report viewer will appear as imaged below. There are

many reports to choose from. The user can double click on different reports, the Volumes.xsl report is a

good report for viewing the calculations. The report will list each station a cross section was drawn at
and give quantities for cut and fill areas as well as volumns for the components. The bottom of the
report will list totals. The report can be printed to a pdf to be saved. Select File > Print in the report

veiwer to print the report to PDF.

Bentley Civil Report Browser - C:\Users\ethomas\AppData\Local\Temp\RPTB84B xml

File Tools Help

C:\ProgramData’Bentley\Civi\Report Browser\8.11.9%en"

Af) BasicValume xsl

CrossSection xsl

CrossSectionAllFeatures xs|

CrossSection ASCllinput Format xsl
CrossSectionASCllinputFormat Feature xsl
CrossSectionASCllinputFormatWithPencodes xsl
CrossSectionCrossSlopes xsl

.;g CrossSectionDesign SurfaceFeaturss xsl
CrossSectionGradebook xsl
CrossSectionGradebook NE xs|
CrossSectionGradebook Wide xs|
CrossSectionPeints xs|
CrossSectionPointsList xs|
CrossSectionProfileList xs|
CrossSectionSlope Stake Listing xs!
CrossSectionStaking xs!
CrossSection Staking Table xsl

CrossSections ToCSV xsl

Cross Section SurveyFomat xs|
CrossSectionWCenterLineCoordinates xs|
CrossSectionWide xsl

CrossSectionXYZxsl

EarthworkQuantities xs|
ElementsComponentQuantitiesReport xsl
ElementsComponertQuantities Report Summary xs!
EndArezVolumePage Totals xsl

EndAreaVolume StationRange sl

Multiple Material Volumes xs|

Roadway Designer Component Quantities Summary sl
Roadway Designer Component Quantities xs|
TriangleVolume ByStation 1 xsl

Triangle'Volume ByStation 2 xsl
TriangleVolumes xs|

TrizngleVolumes SumShapes xs!

Volumes xs|

-] VolumesToCSVsl

E VolumesWithReplacedAdded ToNomalFill xs!
(C3 Geometry

3 1cs

(X1 Images

(£ Intersecting Alignment Stations

(23 LandXML
==y -

R

Af
Al
&
Al
A
A
A
Af
Al
Al
Al
A
A
A
Af
Al
Al
Al
A
A

m

Cross Section Set Name:
Alignment Name:
Input Grid Factor:

End Area Volume Report

Report Created: 11/5/2015

Time: 1:50pm

CLPS185
CLPS18%
1.000000 Mote:

otherwise,

Allunits in this report are in feet, square feet and cubic feet unless specified

Baseline -~~~ CUt--ooooo | CUt- oo oo Fill oo
Station  Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjus!

38+500.00 R1 1.0000 ] 0.0 0.0 1.0000 0 0.0 0.0 1.0000 0.0 0.0 1.0000 0.0
38+5650.00 R1 1.0000 0 00 0.0 1.0000 0 0.0 0.0 1.0000 0.0 0.0 1.0000 00
38+600.00 R1 1.0000 0 0.0 0.0 1.0000 0 0.0 0.0 1.0000 0.0 0.0 1.0000 0.0
38+650.00 R1 1.0000 ] 0.0 0.0 1.0000 ] 0.0 0.0 1.0000 0.0 0.0 1.0000 0.0
38+700.00 R1 1.0000 33 626.2 826.2 1.0000 14 3412 341.2 1.0000 0.0 0.0 1.0000 0.0
38+750.00R11.0000 24 14193 1419.31.0000 27 1004.0 1004.0 1.0000 0.0 0.0 1.0000 0.0
38+7682.46 R1

38+800.00 R1 1.0000 1 6295 629510000 54 20164 20164 1.0000 0.0 0.0 1.0000 0.0
38+850.00 R1 1.0000 0 3648 36510000 88 35649 3564.9 1.0000 0.0 0.0 1.0000 0.0
38+900.00 R1 1.0000 0 0.0 0.0 1.0000 112 5003.2 5003.2 1.0000 0.0 0.0 1.0000 0.0
38+950.00 R1 1.0000 0 0.0 0.0 1.0000 113 661356 56135 1.0000 0.0 0.0 1.0000 0.0
39+000.00 R1 1.0000 ] 0.0 0.0 1.0000 60 43316 4331.6 1.0000 0.0 0.0 1.0000 0.0
39+050.00R11.0000 33 8268  826.81.0000 11 17848 1784.8 1.0000 0.0 0.0 1.0000 0.0
394100.00 R1 1.0000 167 49995 4999.5 1.0000 0 2747 274.7 1.0000 0.0 0.0 1.0000 00
39+150.00 R11.0000 291 11456.3 11456.3 1.0000 0 0.0 0.0 1.0000 0.0 0.0 1.0000 0.0
39+162.13 R1

39+200.00 R1 1.0000 325 15413.0 15413.0 1.0000 0 0.0 0.0 1.0000 0.0 0.0 1.0000 0.0
39+250.00 R11.0000 325 16249.3 16249.3 1.0000 0 0.0 0.0 1.0000 0.0 0.0 1.0000 0.0

|

[0

m
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11.7 Setting up cross section sheets for printing

When cross sections are cut from the OpenRoads tools they are placed in a drawing model. ODOT has
not previously made use of the drawing model. In order for the cross sections sheets to work with other
applications and print organizer and to comply with ODOT standards the sheets need to be separated to
one sheet per model for that file or separate the sheets to one sheet per file.

ODOT has written an application to assist in this process. The application can be launched from the

MicroStation menu by selecting ODOT > Sheet Management > Split Sheet Cells. This will open the dialog
imaged below.

-

Split Sheets v16.01.15 ==

Input Mode;
All sheets in the Active Model j L

Sheet layout
v 4m O $m  w»¥ N

Sheets Found: | 24| Scan

Output Maode:

Same file, multiple models j

[ Move Sheetsto 0,0 [ Keep Original Sheets
Output Maodel Mame

Prefix Model Name: Sheet

First Model Name: Sheet001

Process Sheets |

Chapter 11 — Cross Sections

Select the desired settings and select Process Sheets to
initiate the process.

For more information click the Help icon to open up
PDF documentation for the application.
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Exercise 11 - Cross Sections
Use this chapter as a guide to extract cross sections for S.R. 185 in cross section sheet format.

Before creating the new design file for the cross sections, take the following steps to create 3D Right-of-
Way lines:

v" Open MicroStation using the shortcut provided for the training class.

v" Set the User and Project as follows:
User: ODOTcadd
Project: 12345-CROSS_SECTIONS

v' Open the Right-of-Way basemap design file:
..\Design\RW\Basemaps\12345_BR001.dgn

@ v The existing right-of-way lines are already drawn in the file. The survey basemap has been
. attached as a reference. Select the terrain model and choose the Set As Active Terrain icon from
the pop-up menu.

@ v Each right-of-way line must have a profile defined in order to create a 3D line sting for the right-
of-way lines. The elevation of the profile will be used when the right-of-way markers are placed
on the cross sections. Select each right-of-way line and choose the Open Profile Window
command and follow the prompts to display the existing ground profile in a new window.

B v' Set the existing ground profile as the active profile for each right-of-way line.

B View 2, Profile - RW24 EI@
Er-e- AR QREHEBE ORG H| e
10204
- E P T X
10107 o *a E""ﬂ 7 '
Ii‘.‘ll'tl.."."‘"- ““.. *
1000 *#=*° 7 Set A Active Profile | .
€L A ACTIVE FroTile ..-.....'.. ..'*
»,
990 TR

I &FFFeFFFoeeF &
wa »X ,.c& I.bx B <9): o ,\x %:( Qx ,\Qx »X

FF F S I SS
VARG B A R R )

v' Open the 3D model in the right-of-way file to verify that the 3D line strings have been created
for each right-of-way line.

v After verifying the 3D line strings have been created, return to the Design Model and save
settings.

This procedure is not limited to existing right-of-way lines. Proposed right-of-way lines can also
be displayed on the cross sections is a similar manner.
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Take the following steps to create a design file for the S.R. 185 Cross Sections:

v" Use the ODOT_Files.mvba application (ODOT > File Management > Create Design Files) to
create the new design file for the cross section sheets as shown below. Make sure the scale is

set to 1.

ODOTeadd - Create Design Files v16.04.15 =
@ | Parent Folder: C:\ODOT_Training\OpenRoadsDesign\ProjectDatal12345_CROSS_SECTIONS\Design), ﬂ
Q, | Seed File: C\ODOT_Training\OpenRoadsDesign'\ProjectDatal12345_CROSS_SECTIONS\Design\Standards\seed12345_Seed2d.dgn

PID Number: 12345

Category: Roadway Sheets j & Files " Models | Default Comment | 20 Filter: | Mone j
I~ airon File Name: Files: Comments: Scale:  Place Cell:
[~ Title Sheat roadway\sheets\ | | | ‘ J
[” schematic Plan roadway\sheets\ | | | ‘ J
[~ Typical Sections roadway'sheets), | | | ‘ J
[~ GenerslNotes roadwaysheets\ | | | ‘ -]
[~ Genersl Summary rozdway\sheets) | | | ‘ J
[” Maintenance Data roadway\sheets\ | | | ‘ J
™ Sub-Summary rosdwayishasts) | | | ‘ J
[” calculstions/Computations roadway'sheets) | | | ‘ J
[” Planand Profile or Plan roadway\sheets\ | | | ‘ J
[ Profile rosdwayishasts) | | | ‘ J
[ Quantity Table rozdway\sheets) | | | ‘ J
[~ superelevation Table roadway\sheets\ | | | ‘ J
[~ Pavement Details roadway\sheets\ | | | ‘ J
[” Intersection/Interchange Details roadway'sheets) | | | ‘ J
[~ Guardrail/Barrier Details roadway\sheets\ | | | ‘ J
[~ Drive Details roadway\sheets\ | | | ‘ J
[” Miscellaneous roadway\sheets\ | | | ‘ J
[~ Fencing Plan roadway\sheets\ | | | ‘ J
[ CrossSaction Layout Plan roadway\sheets\ | | | ‘ J
[~ Grading Plan roadway'sheets) | | | ‘ J
[W¥ CrossSections roadway\sheets\12345_X5001.dzn | 1 | SR 185 | 1 ‘ No Cell j

Create Files

L

v" Note the location of the new sheet file. Open the new file after it has been created.

v" The Sheet model is the active model. Open the Design model.

v" Attach the Desigh model from the following references with the next depth value shown below:

File Name Nest Depth
All Geometry ..\Design\Geopak\Basemaps\12345_BK000.dgn 1
S.R. 185 Corridor ..\Design\Geopak\Basemaps\12345_KMO001.dgn 0
St. Peter Road Corridor | ..\Design\Geopak\Basemaps\12345_KM002.dgn 0
Jameson Road Corridor | ..\Design\Geopak\Basemaps\12345_KMO003.dgn 0
Existing Right-Of-Way ..\Design\RW\Basemaps\12345_BR001.dgn 0
Existing Ground Survey | ..\Design\Survey\Basemaps\12345_BE001.dgn 0
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v Set the terrain model active by selecting the terrain boundary and choosing the Set As Active
Terrain Model command from the pop-up menu

s
e

v" Use the Create Cross Sections tool to extract the cross sections for S.R. 185.

e Select the Preferences button. Use the Sheet: CROSS 5 Scale preference to extract the

cross sections.
e Set the Start Station value to 386+00
e Set the End Station value to 428+00

e Set the Scale to Engr: 1:5

P
H Create Cross Section

{23 Create Cross Section

Horizontal Alignmert:
[ Single Station:
Start Station:

Stop Station:

Left Offset:

Right Oiffset:

Interval:

Vertical Exagageration:

Display in View:

Layout:

Model
Mame:

Scale:

CLP_S185
385+D0.00 R1
386+00.00 R1
423-00.00 R1
-70.0000
65.0000
50.0000
1.0000

() Stacked @) Shest

CLP_S185

[+ L+ |+ |+ |+ |+ |+

_ Aeply

| [Preferences..| [ Close | [ Hep

The cross sections are extracted to a Drawing Model in the active design file. The first sheet is

shown on the following page.
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Use the Annotate Cross Sections command to annotate the PGL Station and Elevation, the side
slopes, and the ditch elevations. See section 11.3 of this chapter.

Use the End Area Volumes command to extract cut and fill quantities from the cross sections.
See section 11.6.

Run the ODOT Spit Sheets application to spit the cross section sheets into separate models. See
section 11.7.
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12 Subsurface Utilities

Plan view graphics representing various underground utilities can be extracted to create 3-dimensional
objects using the Subsurface Utilities commands. This section will discuss the process to generate 3D
graphics for underground utilities using the Extract Graphics command. This section is not intended
cover the Bentley subsurface utilities commands in detail.

Additional information on existing utilities is presented in the ODOT_OpenRoadsSurvey training guide.

12.1 Subsurface Utility Tools

GEOPAK V8i (SELECTseries 3) and subsequent releases include Bentley’s new Subsurface Utilities tools.
These tools are included and installed as part of PowerGEOPAK and the GEOPAK Suite.

These tools are used to extract 2D or 3D utility graphics to generate a 3-dimensional representation of
the utilities. The Subsurface Utilities commands are located in the MicroStation Tasks menu as shown
below.

Tasks v I X
[_q Tasks -
AP RETER N AR TS e

< Civil Tools _,_.0‘
4 Subsurface Utilities -
¢ Drawing -
[d Drawing Compaosition ‘_0‘

The Extract Graphics command, shown below, is used to generate 3D models for the subsurface utility
information.

Tasks * I X
Tasks - |
[-«q Subsurface Utilities |‘
£l o 19 7 o
ﬁ Q""rﬂjﬁbi% >i:|?>ﬂ3 1'»5‘»% Slewy g =,
3 components HEE

a@ B
{t:a - @@

E (4 @ [ Extract Utilities From Graphics l
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The first time the command is selected, the software prompts the user as shown below. Select Yes to

create the utility model.

-

MNen-Undeable Action

¥ undeable. Proceed?

'6' This action will create a utility model in the design file. This is not
-'\ >

When the utility model is created, the software takes the following action:

v If the current MicroStation model is a 2D model, the software will automatically create a new 3D
model named Design-3D. This is the typical workflow for ODOT projects.
(@ Models [E=REET
T adive e ~ 1) By B X 20| A
Type 20730 MName * Description
a B Desion
‘f  Design-3D
= _l  Sheet I’\\S
[N [ 3
v

If a current MicroStation model is a 3D model, the utility graphics will be extracted in the

current 3D model. This is not the typical workflow for ODOT projects.
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12.2 Utility Design Files

Three dimensional graphics for the subsurface utilities are normally extracted in a separate utility
basemap. Do not use the survey basemap, “BE” file, for extracting subsurface utility information. It is
recommended that all 3D utility information is extracted to the following files:

© The 3D model for storm sewer information is extracted in the “BD” drainage basemap
© The 3D model for all other underground utilities is extracted in the “BU” utility basemap
The ODOT_Files.mvba application is used to crate these design files as shown below. The application is

accessed by selecting ODOT > File Management > Create Design Files from the MicroStation pull-down
menu.

e |
@\ | Parent Folder: C\ODOT_Training\OpenRoadsDesign\ProjectData)\12345_CROSS_SECTIONS\Design\
-

Q| Seed File: C\ODOT_Training\OpenRoadsDesign'\ProjectDatal12345_CROSS_SECTIONS\Design\Standards\sded\12345_Seed2d.dgn

PID Mumber: 12345

ODOTcadd - Create Design Files v16.10.21

Category: Basemap Design Files j [ Federate Basemaps | Default Comment | 20 Filter: | MNone j

[~ Al on File Name: Files: Comments: Scale:  Place Cell:

[ Aerial Mapping survey\aerial\basemaps’,

L

[v Drainage

—

roadway\basemaps\12345_BDO01.dgn

1

Existing Drainage Model

L

T 2

[ Existing Ground Survey
[~ Geometry

[~ Geotechnical

[ Landscaping

[~ Lighting

™ Maintenance of Traffic
[ Profiles

[ Proposed Roadway
[ Right ofway

[ signals

[~ Survey Field Book

[~ Traffic Control
——

survey\basemaps\12345_BEOD1.dgn

geopak\basemaps\12345_BKOD4.dzn

roadway\basemaps)

roadway\basemaps)

roadway\basemaps)

roadway\basemaps)

roadway\basemaps)

rw\basemaps\12345_BROO1.dzn

roadway\basemaps)

T
|
I
roadway\basemaps) |

survey\RawData\12345_FBO01.dzn

roadway\basemaps),

W Utilities

roadway\basemaps\12345_BUDO1.dzn

[

Existing Utility Model

20

Create Files

s

{990 N | K I I I I R R

Be sure to select the 2D seed file for the new design files as shown above. The typical workflow for
ODOT projects is to allow the Extract Graphics process to create a separate 3D model for the 3-
dimensional graphics.

Check on the Federate Basemaps option to create a “000” file if you will have more than one basemap
design file for each file type.

After these files are created, the normal workflow is to attach the survey basemap as a reference to the
2D design model.
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12.3 Extract Graphics

The Extract Graphics command, shown below, is used to generate 3D models for the subsurface utility
information.

Tacks v 01X
Tasks - ]
[-«q Subsurface Utilities |‘
£l o L9 7 o
ﬁ Q""rﬂjﬁbi% >§P9>ﬂ3 1'»5‘»% Slewy g =,
3 components HEE

a@ B

E (4 E [ Extract Utilities From Graphics l

The command provides two methods to extract utility information: Selection, or Utility Filter, as shown
below.

{"j, Extract Utilities From Graphics [ = &J
Method Selection F
lUse 30 Element Selection
Elevations? Utilty Filter N
Wertical Offset LGy
Create Trench [l
Design Stage 1 - Planning El

Feature -
Feature Definition Concrete Pipe-¥-Circular El
MName Prefix D-2
Dlescription 018 El

© The Utility Filter option is used to scan the current file and attached references for plan view
cells representing catch basins, inlets, and manholes.

© The Selection option is used to manually select individual utility lines, or storm sewer pipes, in
order to generate 3D graphics for these items.

In either case, the elevation for the elements can be defined by the original graphics (if these graphics

have been drawn in a 3D model at their actual elevation) or relative to the active terrain by specifying a
Vertical Offset value.
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Using Filters to Extract 3D Catch Basins, Manholes, and Inlets
ODOT provides several Utility Filters to extract the various catch basin, inlet, and manhole types.

In the example below, the Select Filter option is set to use the All Catch Basins filter.

Method | tility Fitter

Use 30 Element 7
Elevations?

Create Trench
Select Filter All Catch Basins El

| Filter Manager |

| Freview

Design Stage 1 - Planning

Feature
Feature Definitio

Mame Prefix

Description

e ’

-

After selecting the Method and Filter, be sure to toggle on the Use 3D Element Elevations option if the
original survey data is drawn at the correct elevations in a 3D model (this is the normal process for

ODQT survey processing).
The software will step the user through the filter extraction process by prompts on the cursor.
Left-click to accept the following options to extract 3D utility information:

v' Method: Utility Filter
v' Select Filter

The software scans the active file and any attached references to find ODOT cells matching the selected
utility filter parameters. As each item is processed, 3D graphics for each object are drawn in the Design-
3D model as shown on the following page.
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® View1, Design =@ ]S | = View2, Design-3D
B8 AQRQREHY I L FEE B-Ru-[ARAREHYO WO H v miE

In the example above, View 1 displays the 2D Design model with the survey information attached as a
reference. View 2 displays the Design-3D model for the CB-7 catch basin that was extracted using the All
Catch Basins utility filter.

Note: With the ODOT configuration, select Alt-F2 to open view 2 to display the Design 3D model.

Modifying Storm Sewer Nodes

Individual catch basins, inlets, and manholes are referred to as a “Node” in the subsurface utility
software. As each storm sewer catch basin, inlet, and manhole is processed, the software places a plan
view graphic for each node in active model. This graphic can be used to manipulate the 3D graphic for
the node. An example of the node graphic placed for a CB-2-5 is shown below.

When the node is selected, a pop-up
menu appears with the following
commands:

(AR AR AR RN RN RER]T]

e  Properties

IIIIIIIIIII;;KII.IIIIII

/ = e Graph
] E__-: = e  Utility Properties
= = e Delete

= S TTII11 -
L owrnnnmnnnnnnnngnREARRNRY
. |

i
I
]
1
1
1
[}
1
Al

RN

Additionally, two fields appear for
the Node Top Elevation and Node
Rotation. Left-click one of these text
fields to edit the value. Changes are
automatically applied to the 3D
model.
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When the Properties item is selected from the pop-up menu, the options below are available. Changes
to the properties of a node are automatically applied to the 3D model.

Ground Elevation 69624
690.65
Orient Top to Surface  True L\\S
Rotation o*0o™
Elevation Reference None:
tility D 103
alERERERERERERE, Ltility Properties Open Lkility Properties

1__”-" 1= =
-

Ly

Feature Name D1
Feature Definition CB-2-5-X

Paoint (1 1456651.877.575156,
1456651.877
575156.038

sEmEEmERiAEEE

Extracting 3D Storm Sewer Lines
3D storm sewer lines are extracted using the Selection method as shown below.

e

., Extract Utilities From Graphic:

Method Selection

Use 3D Element 7
Elevations?

Wertical Offset
Create Trench

Design Stage 1 - Planning El

Feature -~

Feature Definition Comugated Metal Pipe—X—CEl

MName Prefix D-1 . ate Elements - Reset to

Complete

Description line
Level: DR_X_Storm_Sewer
Ref: 1 {.\. \Survey\RawData'93453 FBO01.dgn)
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In the example above, the survey information is referenced from a 3D survey basemap. The lines
representing storm sewer conduit are drawn as a 3D line between the survey points. These lines are
drawn at the proper elevation defined by the endpoints, however, these are flat lines, not 3D pipes.

When the command is selected, the application will prompt the user to select the elements to extract as
shown above. One or more graphics can be selected for extraction, however; it is important to note that
the selected items are all extracted using the current parameters. Be sure to select only elements of the
same Feature Type and size for extraction.

As the selected storm sewer line(s) is extracted, the following parameters are defined:

Use 3D Elevations?
Toggle this option on to use the elevation of the selected elements. Note, this option cannot be
selected until after at least one graphic element has been selected

Vertical Offset
Storm sewer pipes are normally drawn at their invert elevation in the ODOT workflow. A
Vertical Offset value of 0 is typically used for ODOT projects.

Create Trench

The Create Trench option is used to apply a linear template to the selected utility line. This
template is defined by the selected Feature Definition. The ODOT Feature Definitions for storm
sewer lines do not have a template defined.

Feature Definition
Various feature definitions are defined for storm sewer conduit as shown below.

Bl Feature Defintion Model (DDOT_Festures_DrainageAnd Ltilties danlib, Defaul)
Bl Bdsting Ltilties
i - Communications
@ Blectrical
g Gas
- Generic
- Petroleum
- Storm Water
[)-jgr Catch Basins
E-g# Conduit
.. @ Concrete Pipe-XCircular
@ Concrete Pipe-¥-Hliptical
@ Cormugated Metal Pipe-X-Circular
i@ Comugated Plastic Pipe-¥Cincular
@ Smooth Plastic Pipe-¥Circular
t.@ Vitrfied Clay Pipe-¥-Circular
B-jg Drainage Areas
[(-jgr Headwalls
- Inlets
B-{g Manholes
-y Waste Water
E]' "r"-l.'ater
[-{gir Proposed LUtilities
B-jgiF Surveyed Nodes
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Name Prefix
As each storm sewer conduit line is extracted, a unique name is given to each element created.

When extracting a single element, the name can be manually assigned as shown in the example
above. If multiple elements are selected, the Name Prefix value is incremented for each

element.

Description
The Description item is used to define the size of the conduit.

The software prompts the users for information before extracting the selected element(s). Left-click to

accept each option as prompted.

An example of an extracted storm sewer conduit is shown below.

—~—

r3

!
T
o
!
|
B
-
o
!
|
|
|
.
I
I
I
I
*

Node: SN-88
f Level: Default

-

Each individual storm sewer line is referred to as a “Link” by the subsurface utility software. A link must
have a node at each end. When the Extract Graphics command is used to generate a link, the software
automatically places a node at each end of the link, even if a node already exists in the file. The node is
placed on the active level in the 2D model, but on level Default in the 3D model. It is recommended to
set the active level to Default in the 2D model before processing so that these elements are on the same
level on both models. The Default level should be turned off in the 3D model, as shown on the following

page.

Page 342 Chapter 12 — Subsurface Utilties



@ GEOPAK OpenRoads Technology for Civil Design March 30, 2017

The 3D model of the storm sewer information can be generated by the surveyor, or the designer.
Responsibility to generate a 3D model for the storm sewer information will vary from District to District.

Modifying 3D Storm Sewer Links

In addition to the 3D graphics, a line is drawn in the active 2D model for the extracted link as shown
below.

Link: D-2
Level: DR_X_Storm_Sewer

Selecting the link reveals a pop-up menu of commands, as well as two editable fields designating the
direction and length of the length. The following commands are available from the pop-up menu:

o Properties

e Profile

e Graph

e  Split Link

e  Utility Properties
o Delete

The Properties dialog is used to review and edit the properties of the selected link. See the online
documentation for information on the other commands.
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Extracting Utilities by Depth of Cover
The Extract Graphics command is also used to extract underground utility lines defined by a depth
below the active terrain surface.

The example below shows the settings to extract an existing telecommunications line at a depth of 3’
below the terrain model surface, using the Selection Method.

B Viewl, Design EI@ W View 2, Design-3D = =
D@~ ARIRNEHIOEBE|HEE B-aE-AQQREMIN WEERE F 7 %G

Method Selection

Use 30 Element
Elevations?

Vertical Offset -3.0000
Crezte Trench

Design Stage 1- Planning

Feature
Feature Definition Existing Telecom Line
Mame Prefix utxTel

Description 3"

The Vertical Offset parameter is used to define the depth below the surface for the utility extraction.

The software automatically places a node at the end of the utility line. The default nodes are defined by
the software and in some cases may not be entirely appropriate for ODOT purposes. Unfortunately the
default nodes cannot be deleted. In the example above, an end cap node is placed at the beginning and
end of the telecommunications line.

The ODOTcadd Standards provide feature definitions for various underground utilities as shown below.

n Model {ODOT_Features_DrainageAndLkilties dgnlib

ol

= Lo Gy G Mmoo

- E-EEE W

AAAAALL

The Selection method is used to manually select individual elements representing a specific utility line.
This method is advantageous as it allows the user to set the Vertical Offset and Description (size)
parameters uniquely for each utility as it is extracted.
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The Utility Filter option is advantageous to extract multiple utilities simultaneously. Filters are available
in the ODOTcadd Standards to extract All Utilities, or utilities of a specific type.

The disadvantage when using the Utility Filter
method is that all of the utilities will be extracted
using default values for the depth and size. The
table below list the default values for the ODOT

) Extract Utilities From Graphics = 23
Method iy Filter (=]
UUse 3D Element
Elevations?
Create Trench - filters.
Select Filter Al Utilties [=]
[Fiter Manager])
Design Stage 1 - Planning El
Feature L
Feature Definition Concrete Pipe-#¥-Circular
Mame Prefix 0-1
Description 0a
Utility Type Default Depth | Default Size
Communications -2’ 27
Electrical -2.5 27
Gas -3’ 6”
Water -3.5 6”
Petroleum -5’ 6”
Waste Water -8’ 6”

Individual filters can be copied from
the Drainage and Utilities dgn library
to the active file to edit the default
values on a per-dgn file basis, as
shown at right.

Chapter 12 — Subsurface Utilities

Civil Standards

=-*4 Civil Standards
-0 12345_BUDD1.dgn. Design
Libraries

vy Civil Cells

¢ Design Standards
& Feature Definitions
0 Project Settings

vy Temain Fiters

g Ltility Fiters

"E Lkility Filtter Groups
=-“@ Utilty Fiters

- ODOT_Features_DrainageAndLtilities danlib, Default

Filter Manager

B-2-2A-X, Ca -

B-2-2B-X, Ca| Copy To Active Model {
B-2-3-X Catq -

824X Catd #* Properties
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Copied Filters are edited using the Utility Filter Manager command, shown below. For additional details,
see the OpenRoads online help.

JTE!sI-cs - |
|~4; Subsurface Utilities |‘
. ] 1.4 [y 2 wh
H H . - ey | - Eah
1 i 2""»£I>il¥ rﬂ?rﬂlhgrg v Sl Bl R,
¥ components HE )

=N =P e

wq_{r:aw@}
EEA & [ Utility Filter Manager |

Utility Filter Manager |.5|E|£—hj

L ASIIELER 45Ty
=+l 12345_BUOD1.dgn Properties
Etz;Gmups General ol
) Name Cable TV FO-X
= = e Description =
Type Conduit El
Vertical Offset -2.0000
Elevation Source Surface El
Edit Filter... Edit Filter
Feature Definition -~
Feature Definition Existing Cable TV Fiber Optichl
MName Prefix UtCATVFO -
" Finish

Regardless of the extraction method used, the Properties command can be used to review and edit an
individual utility line as shown below. Note that the utility depth cannot be edited in the properties; the
depth is set at the time the utility is extracted.
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12.4 Underground Utilities and Cross Sections

In order for the underground utilities to display on the cross sections, the Design-3D model for the
drainage and utility basemap design files must be attached as a reference to the Design-3D model in the
cross section design file. Once attached, the utilities will be displayed on the cross sections similar to the
example below.

B View 3, Cross Section - Corridor: CLP_5185 Plan: CLP_S185 Profile: P_CLP_S185 e E ]

Vo Prpstm] 1+ + [ swoomar ] » »

Link: D-1 % Circular Pipe

Level: DR_X_Storm_Sewer
ign-3D (12345_XC001.dgn)
g Drainage Model (4.

© The Feature Definitions for the various utility conduit items include both the internal diameter
and the wall thickness values. The outside diameter is necessary for clash detection reports
(clash detection is available when using a full Subsurface Utility license, not from a GEOPAK or
PowerGEOPAK license). As a result, both the internal and external diameter will be displayed on
the cross sections as shown in the example above.

€ The utilities are not labeled in the cross sections and must be labeled manually on the cross
section sheets.

© Storm Sewer structures (catch basins, inlets, and manholes), that fall between cross sections
cannot be projected to the nearest cross section. In order to show a particular storm sewer
node, you must extract a cross section at the specific station that will intersect each node. The
graphics representing a specific node are based on the graphics drawn in the Design-3D model.

Also note that nodes displayed in the cross section are not labeled by the software. An example
is shown below.
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B View 3, Cross Section - Corridor: CLP_5185 Plan: Profile: [ ==l
il 393-00.00 R1 [-] > »

Node: D-1 % Structure Part
Level: DR_P_Storm_Sewer
Ref: Design-30 (12345_XC001.dgn)
Existing Drainage Model Roadway'\Basernapsi12345_BD001.dgn)

12.5 Proposed Utilities
The ODOT feature definition libraries provide various features for proposed underground utilities as
shown below.
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B Feature Definitions Similar to existing utilities, proposed
EH-{uk Feature Definition Model (OD0T_Features_Design.dgnlib, Design) iliti includi
== 5 Feature Defintion Model (0DOT_Features_DrainageAndUtilties.dgnlib utilities, including storm sewers, are
i-jgir E placed using the Subsurface Utilities
e e tools.
B 4 Lc-mmunmatd};s
- Electrical
G- Gas As of this release of the ODOTcadd
- Gonei Standards, the subsurface utility tool
- Peiroleum andards, the subsurface utility tools
B @ Storm Water have not been configured for design and
ie-igr Waste Water analysis of the storm sewer network.
(g Water

This section of the training guide will document the process to place storm sewer nodes and links.

Proposed Utility Design Files

Proposed utilities are typically be placed in their own design files and not in the same file with the
existing utility and storm sewer information.

For smaller projects, it is permissible to place the existing and proposed utilities and storm sewer
information in the same design file. It is up to the project designer to use their judgement as to whether
this information is best placed in the same or multiple files.

Proposed utilities are normally placed in a 2D design model. The Subsurface Utility software creates the
3D model as the 2D nodes and links are defined.

The ODOT_Files.mvba application is used to create these design files as shown below. The application is

accessed by selecting ODOT > File Management > Create Design Files from the MicroStation pull-down
menu.
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PID Mumber: 12345

[~ Anon

I- Aerial Mapping

F Drainage

I- Existing Ground Survey
I_ Geometry

l- Geotechnical

I_ Landscaping

[ Lighting

I_ Maintenance of Traffic
I_ Profiles

I_ Proposed Roadway
[ RightofWay

I_ Signals

I Survey Field Book

¥ Utilities

Category: Basemap Design Files

File Name:

survey\aerial\basemaps\

roadwaybasemaps\12345_BDO02.dgn

LI | v Federate Basemaps

G, | Parent Folder: C\ODOT_Training\OpenRoadsDesign\ProjectData)12345_CROSS_SECTIONS\Design)

. o _ ] . |
Q| Seed File: C\ODOT_Training\OpenRoadsDesign! ProjectData 12345_CROSS_SECTIONS\Design\Standards)se \12345_Seed2d.dgn I

Files: Comments:

I Default Comment

I 20 Filter: I Mone j

Scale:

Place Cell:

survey\basemaps\12345_BEOD1.dgn
geopakibasemaps\12345_BKO04.dgn
roadway\basemaps\,
roadwaybazemaps)
roadway\basemaps\
roadwaybasemaps)
roadway\basemaps\
roadwaybasemaps)
re\basemaps\12345_BROOI.dgn
roadwaybasemaps)
survey\Rawlata412345_FBOO1.dzn
roadwaybasemaps

roadway\basemaps\12345_BUOO2.dgn

Create Files

Be sure to use the 2D seed file when creating the Drainage and Utility basemap file types.

Toggle on the Federate Basemaps option to create a “000” file if you will have more than one basemap

design file for each file type.

The survey, geometry, corridor, and existing utilities may be attached as references, as needed.
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Placing Proposed Storm Sewer Nodes

Proposed storm water utilities are normally placed in a 2D model in the drainage (BD) basemap design
file. The Subsurface Utility software will generate the 3D model for the proposed utility.

Catch basins, inlets, manholes, and headwalls are placed as a Node using the Place Node tool shown
below.

Tasks v X % Place Node = P
Tasks - ] .
[-«q Subsurface Utilities |‘ [C] Elevation 1005.5500

[ vertical Offset  0.0000
a8, 58, EORs o
ﬁ Q..J’ﬂllﬂ_- v5P Bk s LR Slery Dl =, [C] Rotation 0o

-~ Flacement Type By Minimum Depth El

Q [E éf)@ 'u.lj Feature

{ = @ % Festure Definition  CB-2-2B-P [=]
1. Name Prefi -
- ! ame Prefix D-1

When the command is selected, the dialog shown at right, above, is displayed.

[E Components ==

>

The user is prompted to select a reference element for the node elevation as shown below.

Nodes can be placed at a specific elevation, or relative to
the selected surface or a corridor model. Select the surface
or issue a Reset to type an elevation.

Select Reference Element For Elevation.
zReset= to Type an Elevation.

After the elevation reference is selected, the user is prompted to set the Placement Type.

The By Minimum Depth option is used to set the
[Select Node placcment type. | initial depth using a default value. The invert
Placement Type | DL = elevation can be edited after placement if
necessary.

Next the user is prompted to set the location of the node. Civil Accudraw can be used to set the location
of the node by a station and offset value relative to a specific alignment as shown in the example below.
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(\\J\J [ .
L (O e == ST
oY | X -
i : |Deﬁre Catchbasin |
| ! Elevation
| : Station | 393:00.00R1 &
| : Dffset |-30.0000 =

Finally, the user is prompted to enter the rotation for the node. The rotation angle can be keyed in, or
specified by a data point.

The node is drawn in the 2D model, and the 3D model as shown below.

e

-

B View1, Design [r=|[-E@-|[aE3a] | » View2, Design-3D [s®@] =]
B-du-AQRQREHY N B LG B-OE-ARRHYO VoL 9%

The 3D model is automatically referenced to the 2D model, as shown at left, above. Turning off the
reference display of the 3D model reveals the 2D graphic as shown below.

This graphic differs from the plan view cells that have

been traditionally used for ODOT plans. The Subsurface - —‘
Utility software forces all of the sub-elements of the cell

to the same symbology and does not allow for filled L ]
elements.

Subsurface Utility ODOT Cell
Cell
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Placing Proposed Storm Sewer Links

Proposed storm water utilities are normally placed in a 2D model in the drainage (BD) basemap design
file. The Subsurface Utility software will generate the 3D model for the proposed utility.

Storm sewer conduit is placed as a “Link” by the Subsurface Utility software. Links are placed between
nodes and require a node at each end, even for culverts and outlet pipes.

The ODOTcadd Standards provide a generic node that is used for each end of a culvert, or at an outlet
location. This generic symbol is defined as a headwall in the ODOTcadd Standards but it does not draw a
headwall shape. A simple triangle is drawn at the headwall node location.

Headwalls will not be added to the ODOTcadd Standards for the SELECTseries versions of GEOPAK and
PowerGEOPAK. ODOT plans to add headwalls to the ODOTcadd Standrds after new functionality is

introduced with the forthcoming release of OpenRoads Designer Connect Edition in 2017.

The example below shows the location of the headwall feature definition in the ODOTcadd Standards.

¢ . The generic headwall node is placed using
{"j, Place Node E‘_lé] .
a triangle symbol on the level SC_Scratchl
[ Elevation 967.5200 as shown below. The direction of the
[C] Rotation ron” triangle is irrelevant to the flow direction
Placement Type |By Mirimum Degth of any links connected to the node.
Feature ~
Feature Definition Generic Headwall-P EI
Name Prefix Existing Ltilties
B ' Proposed Utiities
| B[ Stom Water Node: D-11
Catch Basins Level: SC_Scratchl
S— B - Headwalls P
e
I @ Inlets k‘
: - I\"Ianhci Generic Headwall- i
I ¥ Surveyed Nodes

To place a link, select the Connect Conduit

Between Nodes command as shown at right. Tasks v X
JTasks - |
[~.g Subsurface Utilities

E_“I E-_:EPE?Pﬁ Pﬂ?i ;l } J"’ PJ_P :::

5} components BEE=EA
=l =P

v = @ ¥ [F

E A @ Connect Conduit Between Nodes ]
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Select each node to place the conduit, similar to the example below.

|
e
© Place Link Between Nodes (1= |o=h med

| Curve Variables v |

Slope Angle 201%

|

Feature ~ |
—— I
Festure Definition  Concrete Pipe-P-Circular =] 1
B |

Name Prefix D1
Description 072 [=]

Select location to place pipe bend
<Cirl> to select next node to connect link to.

Line
Level: Default

Notes:
© Asingle line is drawn in the 2D plan view regardless of the pipe size.

© The pipe is drawn as a 3D element in the Design-3D model as shown below

© The Design-3D model is referenced to the 2D model, as shown at left below. The inner and outer
dimensions of the conduit are displayed as shown below.

[l |mS] || w View?, Design-30
R-oE-[ARQREYONEE I v 26
N )

B View1, Design

2 -@E-AQRRNEHY OB A6

Floco ., @
FE+=a0 § .

|
I
) ElementSelection | = | /[ 28 If
|
I
|
|

I
|
I
|
|
I
|
|

I
Olt

Link D-5
Level: DR_P_Storm_Sewer

Nodes for drainage structures have specific connection areas. When connecting a link to a node,
be sure to zoom in to ensure that you are connecting the link the for correct side of the desired

node.
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Proposed Box Culverts

Proposed storm water utilities are normally placed in a 2D model in the drainage (BD) basemap design
file. The Subsurface Utility software will generate the 3D model for the proposed utility.

Feature definitions for existing and proposed box culverts are provided in the ODOT standards. The
available features for proposed box culverts are shown below. Available culvert sizes are based on the
Figure 1008-14 of the ODOT Location and Desigh Manual — Volume 2, Drainage Design.

Civil Standards ~

=@ Civil Standards

-8 12345_BDO02 dgn, Design

B8 Librares

-l Civil Cells

o Design Standards
vy Feature Definttions
H-\ Feature Definition Model (ODOT_Features_Design danlib, Design)
Feature Definition Model (DDOT_Features_DrainageAnd Ltilities dgnlib, T
Gl-jgir Exdsting Utilities
E|’ Proposed Ltilties
’ Communications
’ Bectrical
: ' Gas
+-jg Generic
’ Petroleum
EI’ Storm Water
E|’ Box: Culverts
& Proposed Box Culvert 08" Span
& Proposed Box Culvert 10" Span
& Proposed Box Culvert 12° Span
& Proposed Box Culvert 14" Span
&
&

-

Proposed Box Culvert 16" Span

; Proposed Box Culvert 18" Span
e & Proposed Box Culvert 20 Span
(- Catch Basins

(i Conduit

(g Drainage Areas

g Headwalls

- Inlets

(- Manholes

B Waste Water

B Water

Box culverts are placed as a link by the Subsurface Utility software by use of the Connect Conduit
Between Nodes command. A node must first be placed at each end of the proposed box culvert in the
design file by use of the Place Node command. The generic headwall feature definition is used to define

the location of each end of the box culvert.

Select the Place Node command from the task list as shown below.
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Tacks

Tasks
[‘? Subsurface Utilities

1o L) [F E oo § b
lk ﬂ"‘lbﬂ}ré rﬁrﬂih -pB S sy Qe A%,

[E Components

Q@ﬁ?@luu

Place Mode

=
) Place Node = |
[F] Elevation 967.9100
[[] Vertical Offset  D.0000
[[] Rotation 0°2951.9"

Placement Type By Minimum Depth

Feature

>

Feature Definition Generic Headwall-P

Hame Prefix - Bxsting Utilities
=+ Proposed Utilties
=~ Stom Water

- Inlets

- Surveyed Modes

- Catch Basins
E| - Headwalls
FRS . @l Generic Headwall-P

- Manholes

Generic Headwall-P |

Place a node at each end of the proposed box culvert using the Generic Headwall-P feature definition as
shown above. The Place Node command has been previously document in this chapter.

The Connect Conduit Between Nodes is used to place the proposed box culvert.

Taczks

Tasks
[‘? Subsurface Utilities

Ir_': O s _ - _\1{_
Lo, 50 5 X S o3,

HE=aA

@ Components

Q@QF@I&D
w{:v@l

E E g réonnectCnnduitBetween Nodesl

-

) Place Link Between Nodes

—_ |l

Curve Variables

1 Pull 0.0250

[C] SegmentLength 24400

[C] Slope Angle 0.00%

Feature

-~

Feature Definition

Proposed Box Culvert 05 Spar‘El

Mame Prefix utpCulv
Description D8« 04 %
08 x 04
S— 8 05
08 x 05
08 x 07

Each box culvert feature definition contains a drop-down list of available sizes as defined in Figure 1008-
14 of the ODOT Location and Design Manual — Volume 2, Drainage Design.

The Connect Conduit Between Nodes command has been documented previously in this chapter.
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When the box culvert is placed, two sets of graphics are drawn for the proposed box culvert as shown
below:

The appropriate custom line style is used to draw the box culvert in the 2D model on the level
DR_P_Culvert as shown below. By default, the software automatically references the 3D model to the
2D model. The display of the referenced 3D model has been turned off in the example below.

The box culvert is drawn in the Design-3D model on the level DR_P_Culvert, similar to the example
shown below.
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