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1 Getting Started

1.1 Course Prerequisites

This class in intended for ODOT personnel involved in the production of roadway construction plans. It is
recommended that students have knowledge of the following:

e  Familiarity with ODOT design policies, procedures and CADD Standards
e Plan preparation experience

e A working knowledge of Windows XP

e A working knowledge of MicroStation V8i SELECTseries 1

1.2 Course Schedule/Conduct

During this training class we will develop an ODOT project using ground survey provided by one of
ODOT'’s District Offices. The project scope calls for partial relocation of State Route 185 by inserting a

new spiral-curve-spiral to flatten out the existing curve.

* Please note that final determination on what qualifies for CPD credit ultimately lies between the

Day 1 CPD Credit*
01 Getting Started 2.0 hours
02 Digital Terrain Models 1.0 hours
03 Coordinate Geometry 4.0 hours
Day 2 CPD Credit*
03 Coordinate Geometry 4.0 hours
04 Project Manager 1.0 Hours
05 Design and Computation Manager 3.0 hours
Day 3 CPD Credit*
06 Drafting Tools 2.0 hours
07 Existing Ground Profiles 2.0 hours
08 Proposed Vertical Alignments 2.5 hours
Day 4 CPD Credit*
09 Plan and Profile Sheets 3.0 hours
10 Plan View Labeling 1.0 hours

license holder and the State Board for Professional Engineers and Surveyors.
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Web Browsing: Please limit web browsing to break times and lunch.

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

Cell Phones: Please set cell phones to vibrate and take calls only at break times and lunch.
Please refrain from texting during the class

Start Time: 7:30 AM
End Time: 3:30 PM

Breaks: 15 Minutes per half day

Lunch: 45 Minutes

1.3 GEOPAK Support

The Office of CADD and Mapping Services has been designated to provide GEOPAK Support and training
for ODOT personnel. The Office is also responsible for establishing, maintaining and distributing all
ODOT CADD Standards.

The Office of CADD and Mapping Services maintains a MicroStation/GEOPAK support website on the
ODOT website:

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/default.aspx

This training guide is available on-line in Abode Acrobat format at the following URL:

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/GPKManual.aspx

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

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

The Bentley community offers another great way to get support with MicroStation and GEOPAK
problems. For more information, see the following URL:

http://communities.bentley.com/
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1.4 ODOT CADD Standards for MicroStation and GEOPAK

ODOT CADD Standards for MicroStation and GEOPAK are maintained and distributed by the Office of
CADD and Mapping Services. The ODOT CADD Engineering Standards manual for MicroStation and
GEOPAK is available in Adobe Acrobat format at the following URL:

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/CADDManual.aspx

Each ODOT District, and Central Office, maintains a copy of the ODOT CADD standards on a network
drive, usually the “i” drive, in the “ODOTstd\V8istd” subdirectory.

1.4.1 Standard Directory Structure

The ODOT CADD Engineering Standards Manual, Section 301, defines the standard project directory
structure to be used on all ODOT projects. This training class will use the directory structure for a Minor
Project. See the ODOT CADD Engineering Standards Manual for more information on directory
structures.

A Visual Basic program is available to assist the project manager with the task of setting up the standard
project directory structure. ODOT personnel can access the program from the following directory:

i:\ODOTstd\V8istd\vba\ODOT_Directory.exe

The application can also be accessed by selecting ODOT > File Management > New Project Directory
from the MicroStation pull-down menu.

When the program is accessed, the dialog shown below is opened.

€ opoT Directory Structure v07.06.28 E]j @
Project Information Add Folders to Previously Created Project Directories
Project Type: | Minor Project - I” Create bridge folders only
PID Number: [— |~ Create wall folders only
Project Location - Endge Foldefs
Folder name: I

|De: =
N

AT q r : S

([ BentleyDownloads J

[ Corel [V ConSpar v H

3 dell IV MedinDash 7 f

(L1 Documents and Settings IV RC-Pie

(A Eric i

(COFIXETS wall Folders

() Geoworkspaces Foldername: I

(1 GPK-Class

[Java

[ LEAP Software

CI Links ™ Add I Remove

Create Project Folders

Documentation for the program is available on the ODOT CADD Support website.
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1.4.2 Standard MicroStation Design File Names

The ODOT CADD Engineering Standards Manual, Section 303, defines the standard MicroStation DGN
file names to be used on all ODOT projects. See the ODOT CADD Engineering Standards Manual for more
information.

A program is available to assist the project manager with the task of creating design files following the
standard naming convention and the standard directory structure. The application can be accessed by
selecting ODOT > File Management > New Design File from the MicroStation pull-down menu.

When the application is opened, the dialog shown below is opened.

ODOT Design Files v10.04.16 (3]
Select Parent Folder | C:\GPKclass\DAR\12345 ?
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn
Category: Basemap Design Files L] Default Comment: I Annotation Scale:
I~ Alon File Name: Comments: Scale: Place Cell:
[ Aerial Mapping \zerial\basemaps\ I | I ;l
[~ Combined Aerial and Ground \survey\basemaps\ I | I _7,
[~ Drainage \roadway\basemaps\ I | I _Tl
[~ Environmental \roadway\basemaps\ | | I _,J
™ Bxisting Ground Survey \survey\basemaps\12345BE001.dgn | | | _:J
[~ Geotechnical \geotechnical\basemaps\ | | | _7,
[~ Landscaping \roadway\basemaps\ | l | ;!
™ Lighting \roadway\basemaps\ I | I ;!
[~ Maintenance of Traffic \roadway\basemaps\ I | I _7,
[ Profiles \roadway\basemaps\12345BF001.dzn I | I _7'
[~ Proposed Roadway \roadway\basemaps\123458P001.dzn | | I _,J
[~ Rightof Way \row\basemaps\ | | | _:J
[~ signals \roadway\basemaps\ | | | _7"
[~ Traffic Control \roadway\basemaps\12345BT001.dzn | | | ;]
[ Utilities \roadway\basemaps\ I ' I ;!
Create Files |

Note: This application has been rewritten for MicroStation V8i as a MicroStation Visual Basic
Application. As such, the application runs directly in MicroStation V8i. Previous versions of the
application were written as a stand-alone Visual Basic 6 executable and required the user to close
MicroStation in order for the application to create new the new design files. This version no longer
requires the user to close MicroStation, although GEOPAK will be deactivated.

Documentation for the program is available on the ODOT CADD Support website, or by selecting the
Help icon located at the upper right of the dialog.
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Exercise 1A, Directory Structure

In this exercise, students will create a standard project directory and the basemap design files to be
used through the training class.

1. Create the following subdirectory for Darke County to house the project files:

c:\GPKclass\DAR\

Use the ODOT Standard Directory application, ODOT_Directory.exe, to create a Minor Project
Directory Structure for the files.

e Use the C:\GPKclass\DAR folder as the parent folder for the new project
e Assign a PID number of 12345 for the project directory.

Use the ODOT_Files visual basic application to create the proposed basemap design files for the
project:

e Proposed Roadway Basemap
e Proposed Profile Basemap
e Set the Annotation Scale to 20 for these new files
After creating the file, answer the following questions:
A. What is the name of the proposed roadway basemap design file?
B. What is the name of the proposed profile design file?

C. What folder are these files created in?

Configure Windows Explorer to display the file properties (Title and Comments) as shown in the

example below. See the ODOT CADD Engineering Standards Manual, Section 304.6 Viewing
Supplemental Descriptions.

Folders

Chapter 1 — Getting Started Page 1-5

= () GPKdass
= () DAR
2 ) 12345
& () admin
® ) aerial
# () geopak
® () geotechnical
= ) roadway
(2 basemaps
£ docs
(2 engapps
() images
[C3) photos
[3) sheets
() spreadsheets
® ) row
& () standards
) structures
& ) survey

Name =
88 123458P001.dan
#1) 123458U001.dan
#) 12345KC001.dan
) 12345KF001.dgn
#4] 12345kP001.dgn

Title

Basemap Profiles

Basemap Proposed Roadway
Basemap Utilities

GEOPAK Clipping Borders
GEOPAK Profile Motif File
GEOPAK Plan Motif File

Comments

SR 185 Profiles

SR 185 Relocation
SR 185

SR 185

SR 185

SR 185




Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

1.5 GEOPAKFile Types

Typically ODOT design personnel will be provided with survey data from either ground survey or aerial
mapping. In either case, you can expect to receive the following files:

Description Extension
A MicroStation design file containing the project mapping. This may be 2D or 3D .dgn
depending on the survey data. Typically the file will be mapped using State Plane

Coordinates converted to ground. Occasionally, the data will be mapped using an assumed

coordinate system.

A Digital Terrain Model representing the existing ground elevations. .tin

If the survey data was collected via ground survey, a GEOPAK Coordinate Geometry .gpk
(COGO) database containing the survey data will be provided. If the survey data was

generated by the Office of Aerial Engineering, a COGO database is not typically provided.

The GPK file and the DTM file should be named according to the standards defined in the ODOT CADD
Engineering Standards Manual, Section 305 and 306.
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Exercise 1B, Training Files

In the exercise, students will add the training files to the project directory structure that was created in
Exercise 1A. The training data can be accessed on the ODOT website at the following location:

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/GPKManual.aspx

The following files are included in the zip file:
e job185.gpk - Coordinate Geometry database containing the survey data.

e 12345BE001.dgn - 2D MicroStation v8 design file containing the mapping of the survey data for
the project.

e 12345exgr.tin - Digital Terrain Model representing the existing ground.

Unzip the project files to the c:\GPKclass\DAR\ directory. Be sure to toggle on the Use Folder Names
option as shown below.

&1 WinZip Pro - GEOPAK%20R0ad%201%20Training%20Files[ 1].zip N [=]E3
File Actions View lobs Options Help

& a e G

New Open Favorites Add Extract Encrypt View CheckOut  Wizard

Name = Type Modified Size Ratio Packed Path
@ 12345BE001.dgn Bentley Micr...  2/11/2005 2:24PM 623,104 17% 514,918 12345\survey\basemaps)
z] 12345BT001.dgn Bentley Micr...  2/23/2005 10:45 AM 38,912 65% 13,508 12345oadway\basemaps)
_‘j 12345EXGR. tin TIN File 1/15/1999 1:32PM 283,900 58% 118,609 12345\geopak)
gjjoblBS.gpk PK File 005 2:25 PM 0 25° N3.419 45\neanak

Extract - C:\Documents and Settings\ethomas\Local Settings\Temporary Internet Fi... @

Bxtract to: |C:\GPKolass\DAR v/

— {2 Corel ~

L ) del E.

Desktop {C) Documents and Settings =

&) Eric 1=

~ & FIXETS
J {C) GeoWorkspaces

2| My Documents = % g N
Selected 0 files, 0 bytes — &) 12345 (&

H-53) Java v

M Campaser Shea [(]Open Explorer window Extract

My Network (® All files folders in archive L] Skip older files

Places O Files in Archive: : Use folder names
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1.6 Working with Existing Ground Survey and Aerial Mapping

1.6.1 Model Annotation Scale

Existing ground information is typically provided by either ground survey or aerial mapping. In either
case, the display of the custom line styles, text, and cells is mapped for a specific plotting scale, usually
20 or 50 scale. This presents a problem if the final plans will include sheets at different plotting scales.
For example, the text, cells, and line styles referenced into a 10-scale detail sheet from a survey
basemap that was mapped for a 20-scale drawing will appear two times too big on the plotted sheets.

With MicroStation V8i, the Model Annotation Scale can be used to control the display size of text, cells,
and custom line styles in the active design file and also in any reference attachments. This will allow the
designer to control the display size of these features for any intended plotting scale.

Important! In order for the Model Annotation Scale to set the display size for the text, cells, and line
styles, these features must be plotted in the basemap design file using a scale of 1. This is a change in
procedure from past practices. As stated previously, cells, text, and line styles were typically plotted in
the basemap at a specific scale, usually 20 or 50.

MicroStation V8 introduced the concept of Models and the Model Annotation Scale. To review:

A V8 design file can have multiple independent drawing areas called a Model
Each model can be 2D or 3D
Three types of models are available: Design, Drawing, and Sheet Models
According to ODOT CADD Standards:

o Design Models are used to draw the mapping for your project

o Sheet Models are used to draw plan sheets

o Drawing models are not used for ODOT projects

To set the Model Annotation Scale, select File > Models from the MicroStation pull-down menu to
access the Models dialog shown below.

% Active File v ‘j % @ x "’—‘
A\) =
Tipe 20730 Tone

Master Model
Sheet Model

Select Edit Model Properties as shown above to access the Model Properties dialog shown on the
following page.
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Model Properties

Name: | Default !
Description: | Master Model |
Ref Logical: | |

4, [Engr120 8] [20:0000(]: 700000 ]

Line Style Scale: | Annotation Scale v
[] Update Fields Automatically

Cell Properties -
[] Can be placed as a cell T |

In the example above, the Annotation Scale is set to a value of Engr 1:20. The Line Style Scale is set to
match the Annotation Scale.

Changing the Annotation Scale value will cause the display of the text, cells, and custom line styles to
change according to the value selected. This will affect elements drawn in the active file as well as
referenced graphics depending on the settings when the references were attached as described in the
following section.

1.6.2 Model Annotation Scale and Reference Attachments

When a basemap design file is attached as a reference, the designer can determine whether the text,
cells, and line styles are displayed at the scale set in the original design file, or whether the master file
will control the scaling.

On the Reference File Settings dialog box, the Global LineStyle Scale option is used to set which file
controls the line style display scale.

Reference

Toggles - -

ait‘er*;Reference -

o If the survey data was mapped with a scale of 1, set this option to Master to allow the
Annotation Scale of the master design file to control the display scale for text, cells, and line
styles on both the active file and all reference attachments.

o [f the survey data was mapped for a specific scale, such as 20, set the option to Reference to

match the annotation scale value set in the original reference file, or to None to disallow scaling
of the display of the line styles, cells, and text.
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1.6.3 Editing Pre-V8i data for use with the Model Annotation Scale

Design files created in previous versions of MicroStation have typically been mapped for a specific scale.
To use the Model Annotation Scale to control the display size of the text, cells, and line styles, with
these files, the data must be edited so that these features are all placed at a scale of 1 in the basemap
design file. The data can be remapped at a scale of 1 as described below:

Case 1 — GEOPAK Survey Basemaps:

If you have ground survey processed through GEOPAK Survey, the survey points and lines are included in
the GPK file for the project. The data can be re-visualized at a scale of 1 with COGO Visualization
commands as described below:

e Visualize the Survey data from the GPK file. See section 3.5 of this guide for more information on
visualizing data contained in the GPK file.

e After visualizing the data, use the MicroStation Element Selection tool to select all the elements
in the file

e Key in the MicroStation command “annotationscale add”. This will add the annotation
scale to the selected text, cells, and line styles. These elements will now respond to changes in
the Model Annotation Scale.

Case 2 — Aerial Mapping Basemaps:

If you have ground survey from aerial mapping that is not included in a GEOPAK GPK file, MicroStation
commands can be used to change the cell scale, and the custom line style scale to a scale of 1. An
overview of the commands is provided below:

To rescale the cells:

e Use the MicroStation Element Selection tool to P Element Information

select all the cells in the file ?(

e Use the Element Information tool to change
the scale of the selected cells to 1 as shown in
the example at right.

General

e Key in the MicroStation command
“annotationscale add”.

Origin “*Varies™,**Varies™

Angle N90°0'0"E
Scale X 1.00000
Il Scaley 1.00000 "
Extended
Raw Data 7

Groups
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To rescale the custom line styles:

1} Element Selection E] 7 @

e Use the MicroStation Element Selection tool to select all : o020 /
the custom line styles in the file as shown at right. Tip: —— =
toggle the selection item to line styles and then drag !d} = @3
through all the line styles in the list. The line styles that are “ g
in use in the design file will remain selected as shown at

right

e Use the Element Information tool to change the line style
scale of the selected elements to 1 as shown in the
example below.

e Key in the MicroStation command “annotationscale '_';';"_';"_;
add”. s
AR 4

------ 5

4} Element Information

ERLY <Selection> |

General ¥
Geometry 7

Extended

Locked

[ Line Style Paramete
1.00000 |
\Width Mode None
Shift Mode None

Corner Mode From Line Style

Raw Data

K

Additional details about the use of models for ODOT projects can be found in the ODOT CADD
Engineering Standards Manual.
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1.6.4 Survey Data Levels

Ground survey information mapped through GEOPAK Survey may contain several types of supplemental
annotation that is not intended to be shown on the construction plans. In the example below, the survey
point name and the elevation is plotted in the design file.
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This supplemental information is plotted on several levels that are not intended to be shown in the final
plans. The table below documents the survey levels that the user may elect to toggle on/off.

Feature

Break Lines

Level
SV_X_Break_Line
SV_X_Center_of_Pavt
SV_X_Random_Point
SV_X_Shot_Marker
SV_X_Text_Comment
SV_X_Text_Description
SV_X_Text_Elevation
SV_X_Text_Name

Center of Pavement

Shot Marker
Comment Text
Description Text
Elevation Text

Point Name Text

Random Elevation Shot

Description

Breaks in topography

The pavement crown as shot in the field.

Cell placed at the location of a random elevation shot

Cell placed at the location of a survey shot along a survey chain
Text comments keyed in the data collector by the surveyor
Supplemental description information

Text representing the elevation of the point

Text representing the name of the point
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Exercise 1(C, Survey Data

The Survey Data in the file 12345BE001.dgn has been mapped using GEOPAK Survey with a scale of 1 for
the display of the line styles, cells, and text. In this exercise, we’ll use the model annotation scale to set
the display of these features.
v Open the following design file:
c:\GPKclass\DAR\12345\survey\basemaps\12345BE001.dgn

v Set the Model Annotation Scale to a value of 10. Observe the behavior of the text, line styles,
and cells

v' Select the MicroStation Save Settings command

v Open the following design file:
c:\GPKclass\DAR\12345\roadway\basemaps\12345BP001.dgn

v’ Attach the survey design file, 12345BE001 . dgn, as a reference attachment

v'  Set the Model Annotation Scale to a value of 20. Note that the display of the text, line styles,
and cells is independent of the value set in the original design file.

v" Turn off levels for the supplemental survey information that you do not wish to display

v Select the MicroStation Save Settings command
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1.7 Activating GEOPAK

GEOPAK can be activated by selecting Applications > GEOPAK> Activate GEOPAK from the MicroStation
pull-down menu as shown below.

,‘ C:\GPKclass\DAR\12345\survey\basemaps\12345BE001.dgn [2D - V8 DGN] - MicroSta... @

File Edit Element Settings Tools Utilities Workspace | Applications Window ODOT Help

| ceoPak  »| Activate GEOPAK
= ,

After activating GEOPAK, the Applications pull down menu shows an entry for each GEOPAK product
that has been activated, as shown below.

Applications | Window ODOT ﬂelpl

L}
|__GEOPAK t »| Deactivate GEOPAK
‘ Map [ —

ROAD

SITE

SURVEY
DRAINAGE
WATER SEWER
LANDSCAPE

vy v v v v ¥

Training

About GEOPAK
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1.8 Accessing GEOPAK Road Functions

There are several ways to access the individual functions in GEOPAK Road. Individual functions can be
accessed from the Applications pull down menu, as shown below.

File Edit Element Settings Tools Utilities Workspace ‘yplications‘ﬂindow oDeT ﬂelpl

|| GEOPAK »| Deactivate GEOPAK |
‘ Map >

| ROAD [ | ROADTools
| SITE |

Project Manager

v |v|

SURVEY 4
DRAINAGE »| Corridor Modeling
WATER SEWER »|  site Modeling
LANDSCAPE » Active Chzin Control
Training Element Attributes
- - - 3PC AdHoc Attribute Manager
About GEOPAK

User Preferences
Geometry »

Design & Computation Manager

Quantity Manager

Plans Preparation »
CTM Tools

3DTools 4
Cross Sections »

Utilities >

Help

The GEOPAK Road Tools palette can also be used to access the GEOPAK Road functions. Select
Applications > ROAD > Road Tools. The tool palette shown below is opened. Each icon on the Road
Tools palette is a tool box that can be opened to become a separate tool box.

P
®)

Project Manager
Horizontal and Vertical Geometry

=% | Design & Computation Manager
(% | Plans Preparation

@ | DM

4 | 3D Tools

,x’ Cross Sections

& Utilities and Conversions

See the GEOPAK online help under Command Reference > GEOPAK Road Tools for a complete list of all
the functions available in each tool box.
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The GEOPAK tools are also available from the MicroStation Tasks dialog by selecting GEOPAK Suite as
shown below.

& Tasks BE&®
|_ﬂ Tasks v | Note: The Roundabouts and the Civil Geometry tools have not
..... , been incorporated into the ODOT workflow and will not be
- & 9 [
“ml_f"’véf’»i% vi‘f&%@' covered in this training class.
Sy

The Data Acquisition tools are new for the V8i release. These
tools are used for processing Survey data and will not be covered
in this class.

* Roundabouts
£ Civil Geometry @
A Data Acquisition

{Ea.Goppak Sits — Throughout the training guide we will make use of many of the

functions contained in these tool boxes. This guide will typically
demonstrate selecting the tools from the Road Tools palette.

Print Preparation
B\ Drawing V4

[3 Drawing Composition d

1.9 GEOPAK User Preferences

GEOPAK provides numerous system parameters to allow the user to easily set or change the number of
decimal places for output files, station formatting, coordinate format, English or Metric units, etc. These
parameters are called the GEOPAK User Preferences. These parameters are primarily associated with
the Coordinate Geometry functions, but also affect many other GEOPAK functions.

The user preferences can be set for the current session, or saved as part of a specific project
configuration as detailed in Chapter 4 of this guide. To access the settings for the current session, select
Applications > ROAD > User Preferences to access the GEOPAK User Preferences dialog box shown
below.

‘2! User Preferences

it System: | English v/ Ompmotcumw:im
= istance: | 35.
Coordinates: @E—:ﬂ 2 ‘;g:‘“::i
Direction: | Bearing v| )

Station: [ 1234 v
Working Directory: | |
[ Feature Preferences... J
[[] Show this dialog at startup
[ COGO Preferences.. |
T

Once these preferences have been set, they are stored in a MicroStation resource file. Every time
GEOPAK is started, the settings of this dialog box are retained from the last design session.

The options on the GEOPAK User Preferences dialog are explained below:
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Unit System (English, Metric)
This option determines whether GEOPAK operates according to the English or Metric system of
measurement. The Unit parameter affects every GEOPAK component.

Coordinate (NE, XY)
Sets either NE (Northing/Easting) or XY coordinate values in Coordinate Geometry and in the GEOPAK
labeling tools.

Direction (Bearing, Azimuth)
Sets the direction format for the line direction in Coordinate Geometry, Labeling, and components
within the Design and Computation Manager.

Station Format (1+234, 12+34, 1234)
Sets the format for station variables in Coordinate Geometry, Labeling, and components within the
Design and Computation Manager

Output Accuracy: TIP: Decimal Precision
Setting the number of decimal

places for the Distance Decimal,
Station Decimal, and Angle

Distance (0 to 6 decimal places)
Station (0 to 6 decimal places)

Angle Seconds (0 to 6 decimal places) Seconds Decimal options only
affects the rounding of the screen
These options are used to sets the number of decimal output. '“teﬁ”a'l'yf GEQPA'; "
places for Coordinate Geometry, Labeling, and components computes all values using double
L . : precision floating point
within the Design and Computation Manager. computations.

Working Directory

The Working Directory is the most important parameter on the GEOPAK User Preferences dialog. Simply
stated, the Working Directory is used to assign the default directory where GEOPAK will look for files
when opening a file, as well as the default directory where GEOPAK will store files when a file is saved.
The working directory can be assigned in one of two ways:

Leave the Working Directory field blank

By leaving the Working Directory field blank, GEOPAK will search the same directory as the
design file that you currently have open for all files accessed during the current design session.
This method is preferred when all of the files for the project are located in the same directory as
the design file. It should be noted that placing the GPK file in the same folder as the design files
does not comply with ODOT CADD Standards for directory structures.

Specifying a specific directory

This is the preferred method for ODOT projects. When using this method, you are telling
GEOPAK to search a specific directory for all of the files associated with the project. For
example, keying in c:\\GPKclass\12345\geopak will tell GEOPAK to look in this directory for all
files accessed during the design session. This method is preferred when the GEOPAK related files
are stored in a separate directory from the MicroStation design files.

Pressing the Select button invokes the Select Directory dialog, wherein the desired Working Directory
may be selected.
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1.9.1 Feature Preferences...
The Features Preferences... push button invokes the Feature Preferences dialog shown below.
1) Feature Preferences

[i\ODOTstd\V8istd\geopak\survey\ODOTsmd | Q &
[¥] Apply Best Match Feature Plot Scale: | 1.00000 |

[[] Use Shared Cells Point Label Redraw: | Position by SMD Settings v}

The values assigned in the Feature Preferences dialog are used when visualizing COGO elements and
mapping survey data with assigned feature codes as described below.

Feature Database

The symbology for the elements drawn from survey data is determined by the feature code of
each element. These feature codes are stored in a database, the Survey Manager Database
(.SMD file), that can be assigned by the user. The following ODOT Standard feature database is
automatically assigned:

1:\ODOTstd\V8istd\geopak\survey\ODOT.smd

When survey data is mapped to the DGN file, GEOPAK searches the SMD file for a matching
feature name. If a match is found, then the symbology for that feature is used. If a match is not
found and there is a feature named "default" in the .SMD file, then the "default" feature
symbology is used. If the feature is not found in the .SMD file and no "default" feature is defined
in the .SMD file, the current MicroStation symbology is used.

Apply Best Match Feature

When the Apply Best Match Feature toggle is active, the best match feature from the feature
survey preference database is utilized. This option allows placement of one feature in the
database per item and locates derivatives of that feature in the field. For example, assume that
feature EP is the Edge of Pavement, but in the field 3 different EP's need to be located. The
different EP chains can be located as EP1, EP2 and EP3. During the mapping process, these
features are matched to the Edge of Pavement feature EP in the database. Therefore, the user
does not have to define multiple EP features in the database.

Plot Scale

This parameter is used to set the scale for elements mapped by GEOPAK Survey, or elements
drawn by COGO Visualization. When visualizing Survey Data, the Plot Scale should normally be
set to a value of 1 for ODOT projects.

Use Shared Cells

If Use Shared Cells toggle is off, cells are placed as unshared cells. If Use Shared Cells toggle is
on, cells are placed as shared cells. Note: For ODOT projects, this option should always be
toggled off.
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Point Label Redraw
Two options are provided to control how the labels are redrawn if COGO or Survey information
is redrawn.

Redraw according to SMD
The label is drawn with parameters defined within the specified survey database when
the map is drawn or redrawn.

Position relative to symbol
The user can move the point name, elevation, etc using MicroStation tools and if the
data is remapped the labels retain their same position relative to the point symbol at
the new mapped position.
OK
Closes the Feature Preferences dialog, and sets all Visualization and Mapping Parameters based
on the current dialog settings.

Cancel
Closes the Feature Preferences dialog, without changing any dialog settings.

1.9.2 COGO Preferences...

Pressing the COGO Preferences... button invokes the COGO Preferences dialog shown below.

1} COGO Preferences E]i' @
{ob [GPK) Open Mode: | Query v/
Job GPK)Directory: [ | Q
COGO Input File Directory: \ e
COGO Output File Directory: | |Q

Redefinition of Elements
[] Force Redefinition Off Upon COGO Activation

[ oK ] [ Cancel ]

The COGO Preferences dialog has the following options:

Job (GPK) Open Mode

When the user accesses the GEOPAK Coordinate Geometry (COGO) functions, the software will
automatically open the COGO database specified by the user by looking in the Working
Directory for the database. If no data base is found matching the Job Number specified by the
user, GEOPAK will respond in one of three ways as described below:

e Create — When this option is selected, GEOPAK will automatically create a new

coordinate geometry database if the Job number does not already exist in the current
Working Directory.
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e No Create - The software will not create a new database and the COGO dialog box will
not be opened.

e Query - With this mode, the user is queried when a job number is requested that does
not correspond with a job**.gpk file in the Working Directory. Once queried, the
designer may proceed with the database creation or cancel it.

If no GPK file is found in the Working Directory when the user attempts to open the COGO
database, and the Job (GPK) Open Mode is set to Query, the Alert dialog shown below appears.
We recommend leaving this option set to Query.

~ Job number 200 does not exist.

Do you wish to create coordinate geometry database for Job
Number 200?

Job (GPK) Directory

COGO Input File Directory

COGO Output File Directory

These three options can be used to specify the directory location for the COGO database, COGO
input files and COGO output files. If all three fields are left blank, the software will use the
directory location specified by the Working Directory.

Redefinition of Elements

The Redefine function will allow users to overwrite COGO elements. Checking this toggle on will
force the Redefine function on when COGO is activated. Note: Redefine can be turned on/off
directly from the COGO dialog box once COGO has been activated. See Chapter 4, Coordinate
Geometry for more information on the Redefine function.

Force Redefinition Off Upon COGO Activation
If the Redefine function was left on the last time a user exited COGO, checking this toggle on will
force the Redefine function off. We recommend checking this option on.

Show this dialog at GEOPAK startup
Checking on the Show this dialog at GEOPAK startup option will force the User Preferences dialog to
automatically open when GEOPAK is activated.

Tip:

If you are not using Project Manager (see Chapter 4) be sure to review the Working Directory
every time you start GEOPAK to ensure that it is set correctly for your project. Toggle on Show
this dialog at GEOPAK startup to help you to remember to set the Working Directory.
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2 Digital Terrain Models

2.1 Whatis a Digital Terrain Model?

A Digital Terrain Model (DTM) represents the topography of a project in a three dimensional (3D) file.

Triangulation is a mathematical process applied to stored point elevations to produce the DTM. The
triangulated model is stored in a binary file as a triangulated topological network. GEOPAK DTM files are
named with a .tin extension. An isometric view of a DTM that has been plotted, using triangles, in a
MicroStation design file is shown below.
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GEOPAK provides the capabilities to generate a DTM from a wide range of data sources including
MicroStation elements, survey data, GEOPAK cross sections, or ASCII files with X,Y,Z coordinates. For
most design projects, an existing ground DTM will be provided from ODOT’s Survey personnel or the
Office of Aerial Engineering.

The DTM is used by GEOPAK to extract existing ground profiles and cross sections, display contours,
display drainage flow patterns, etc... We will concentrate on the most commonly used DTM functions
during this training class.
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2.2 DTM Feature and File Types

DTM models can be generated from several feature types. The following features are the most
commonly used feature types:

e Spots are points that have no relationship to any other point. Random survey shots in open
terrain would be an example of spot elevations.

e Breaks are used to designate linear features such as edges of pavement, ditch bottoms, ridges,
etc.

e Void areas are closed shapes to designate areas of missing data or obscure areas. No point or
break data located within the void area is utilized and no triangles are created inside the void
areas. A building is an example of a void area.

e Boundary is used to constrain the external boundary of the triangulated model. No triangles are
created outside the boundary polygon. In addition, any point data outside the boundary polygon
is ignored. A boundary polygon must start and finish with the same point.

Less commonly used feature types that are supported by GEOPAK are listed below:

e Contours are a special feature intended for use when importing contour lines from a
MicroStation design file in order to generate a TIN file.

e Island is used to place data within a void, i.e., islands in the middle of rivers, lakes, etc.

e Triangles previously plotted in a 3D MicroStation design file can be extracted using the Graphic
Triangles option to generate a GEOPAK TIN model. This option is useful for generating a GEOPAK
TIN model from 3D triangles that were plotted utilizing another software package.

e The Drape Void element utilizes the X,Y coordinates of the void area and the elevation is
determined by draping the void are onto the TIN model, thereby obtaining its elevation from the
model. It is then inserted into the model.

Triangle models generated by GEOPAK Survey typically consist of Spots, Breaks, and Voids.
Before GEOPAK can triangulate the DTM, the information for the feature types listed above must be
stored in a DTM input file. This file has a .DAT file extension. The DTM data input file can be stored as an

ASCII or Binary file.

GEOPAK uses the DTM Input file as input for the triangulation process. The resulting triangulated DTM
file is given a .TIN file extension.
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2.3 The DTM Tool Frame

GEOPAK DTM functions are accessed from either the GEOPAK DTM tool frame or the DTM menu bar.
The tool frame can be invoked by selecting Applications > Road > DTM Tools or from the GEOPAK Road
Tools tool frame as shown below.

7", Menu Bar

Stroking Options
Extract

T | 8uild

@ | Edit

4.4 | Drape

# | Load

Reports

& | Analysis

S Utilities

If you prefer to use the DTM Menu Bar instead of the DTM tool frame, select the Menu Bar icon from
the DTM tool frame. The DTM Menu Bar is shown below.

We will use the DTM tool frame throughout this training guide.

This training guide will cover the tools most commonly used in roadway design to display and analyze
DTM information provided by ground survey or Aerial mapping.

See the GEOPAK on-line documentation for more information on the DTM tools.
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2.4 Load DTM Features

GEOPAK supports a wide variety of options to draw and display DTM Features. Select Load DTM Feature
to access the Load DTM Features dialog shown below.

! Load DTM Features E] [g]

File
Load File: [Data %] | | Q | Load I
Display Preferences
Load: | Extent v | [] Display Only [] Graphic Group
Feature | Level | Color |Weight| Style | Display #|
Spots Default 0 0 ] OFF %1
Break Lines  Default 1 0 0 OFF = L3t
Bxd.Contours Default 2 0 0 OFF
Voids Defaut 3 0o o ofF ¥
Islands Defautt 4 0 0 OFF ?
rel Holes Default 5 0 0 OFF ™
=, O
r*aa
PeN

The symbology settings for each Feature can be uniquely defined. These settings can be saved in a
preference file for later recall. Several preference files have been configured to set the element
symbology according to ODOT CADD Standards. To access the preference files, select File > Open... from
the Load DTM Features dialog.

r T
M Open Preferences File - \ODOTstd\V8istd\Geopak\Road\DTM_prefs\ g
Lookin: J, DTM_prefs - rE FHE
= Name 4 Title |;|
o~ || ODOT_P_1-Scale.lpf
RecentPlaces ™ 5poT _p_10-Scale.lpf
-‘ || ODOT_P_20-Scale.lpf
J ] ODOT_P_50-Scale.lpf
Desktop | | ODOT_P_100-Scale.lpf 2
- || ODOT_P_200-Scale.Ipf
'—'E‘E—J |_| ODOT_P_500-Scale.Ipf
Libraries | | 0DOT_X 1-Scale.lpf
|| ODOT_X_10-Scale.lpf
A || ODOT_X_20-Scale.lpf K

Computer || ODOT_X_50-Scale.Ipf
|| ODOT_X_100-Scale.|pf

-, B
Q! | |ODOT X 200-Scale.lof B

Newworkk | - '
File name: v
Files of type: [‘.Ipf '] [ Cancel ]
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ow:n
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For ODOT employees, these files are maintained on the “i” drive at the following location:

i:\ODOTstd\V8istd\geopak\road\DTM_prefs\

The following preference files are available:

File Name Description

ODOT_P_1-Scale.lpf Proposed DTM Features, 1-Scale text size
ODOT_P_10-Scale.lpf Proposed DTM Features, 10-Scale text size
ODOT_P_20-Scale.lpf Proposed DTM Features, 20-Scale text size
ODOT_P_50-Scale.lpf Proposed DTM Features, 50-Scale text size
ODOT_P_100-Scale.lpf Proposed DTM Features, 100-Scale text size
ODOT_P_200-Scale.lpf Proposed DTM Features, 200-Scale text size
ODOT_P_500-Scale.lpf Proposed DTM Features, 500-Scale text size
ODOT_X_1-Scale.lpf Existing DTM Features, 1-Scale text size
ODOT_X_10-Scale.lpf Existing DTM Features, 10-Scale text size
ODOT_X_20-Scale.lpf Existing DTM Features, 20-Scale text size
ODOT_X_50-Scale.lpf Existing DTM Features, 50-Scale text size
ODOT_X_100-Scale.lpf Existing DTM Features, 100-Scale text size
ODOT_X_200-Scale.lpf Existing DTM Features, 200-Scale text size
ODOT_X_500-Scale.lpf Existing DTM Features, 500-Scale text size

Each file is configured for a specific text size that is used with the Contour and Spot feature types.

Information can be loaded from three different Load File types as shown below.

Select TIN to load information from a GEOPAK TIN file.

The TIN file is selected by use of the Select File icon as shown below.

| ‘ %' Load
[] Display Only Graphic Grou '

The Load button is used to initiate the drawing or displaying of DTM Features in the active MicroStation
design file.
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Display Preferences

The Display Preferences portion of the dialog box is used to set the symbology and display status for
each feature type.

Display Preferences

Load: | Extent v/ [] Display Only Graphic Group

! Feature | Level | Color |Weight| Style | Display &
| riangles DT_P_Trangles Bylv Bylv Bylv OFF %1
!TIN Hull DT_P_TIN_Hull Bylv Bylv Bylv OFF ¢
|Contours - - - OFF
¥
'

Load
Three options are available:
e Extent - The features for the full extent of the model are drawn.
e For Fence - The features within a fence area are drawn.
e View - This option draws only features within the current view window.

Display Only

When this toggle is activated, elements are not drawn into the MicroStation file and disappear
when an update view command is issued. When toggled off, elements are drawn into the file at
the specified element symbology.

Graphic Group
When activated, all elements placed within a single processing (each pressing of the Load
button) are placed as a graphic group for easy manipulation and / or deletion.

By default, each Feature type is toggled off. The light bulb icons to the right of the dialog can be used to
toggle on/off the display for all features, or selected features.

DTM Feature Symbology List Box
For each Feature, there are element symbology options and a Display mode on/off off toggle.

Feature | Level Color |Weight| Style | Display &
riangles DT _P_Trangles Bylv Bylv Bylv ON @1
TIN Hull DT_P_TIN_Hul Bylv Bylv Bylv OFF || @t
Contours - - - OFF
s ¥
?
v

Lv: DT_P_Triangles
Co: (By Level) 2
Lc: (By Level) 0
Wt: (By Level) 0

Floating your cursor over the symbology box will reveal the current settings for the selected
Feature as shown above.
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As each Feature is highlighted, its element symbology is displayed directly below the list box in
the symbology box. The toggle to the right of the element symbology indicates whether the
display is on (toggle is on) or off (not toggled).

The symbology for the selected item can be changed by double-clicking the symbology box to
access the GEOPAK Set Feature dialog shown below.

Set Feature

FIIDT _P_Triangles v

Color: | M ByLevel v
Style: | (0) ByLeve v |
Weight: | (0) ByLeve/ v |

[ ok

|

[ Cancel ]

If the selected feature requires text (i.e., Spots) the dialog dynamically changes as shown below
when the feature is highlighted.

Feature | Level | Color |Weight| Style | Display o]
sjor Label DT_P._Conto ! ot
,“7:7: by L by L :f 3 : ’3
DT P Spot B.. Bylv Bylv OFF [l
Break Lines DT_P_Bresk_.. Bylv Bylv Bylv OFF ®
Extd Contours Defautt 9 0 0 OFF ™
12234 I\_ O

Lv: DT_P_Spot_Elevations
Co: (By Level) 0
Ft: font30

Wt: (By Level) 0

Text parameters may be defined or modified by double clicking on the symbology box.

Set Feature
Symbology
v
r: I Bylevel v]
Weight: | (0) ByLeve v |
TeT Poinee Set Justification
Th: |2.800 [ =
L 3
Tw: 3 12 #34
Rt: (21 30font30 v
Decimal: E—I
[ ox | [ Cancel |
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2.4.1 Plotting Triangles

The triangles for the selected TIN file can be plotted as shown below.

The triangles are plotted as a single Mesh element which can easily be deleted as a single element.

Load DTM Features Q
File
Load File: [TIN  i»] | C:\GPKclass\12345\geopak\123 | Q Load
Display Preferences
Load: [] Display Only Graphic Group
Feature | Level | Color fng‘ ht| Style \ Display #|
riangles DT _X Trangles Bylv Bylv Bylv ON = Qt
TIN Hull DT_X_TIN_Hull Bylv Bylv Bylv OFF ot
Contours - - - OFF
Major Lines DT By ON Q
By @
—
0]
£
g

>

1172 e SRRV

\

Cha
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2.4.2 Plotting the Tin Hull

The Tin Hull option is used to plot the external boundary of the triangle model. This option is useful to
view the extents of the surveyed data without plotting the individual triangles. An example is shown
below.

"} Load DTM Features

File
Load File: | TIN  »| | C:\GPKclass\12345\geopak 1123 | Q Load
Display Preferences
Load: [] Display Only (7] Graphic Group
Feature | level | Color |Weight| Style | Display 4/
Trianales DT_X Trangles Bylv Bylv Bylv OFF | 1
IN Hull DT X_TIN Hul Bylv Bylv Bylv_ ON [
Contours - - - - OFF
Major Lines D Bylv Bylv Bylv ON v
C Bylv 1 0 ?
Lines DT_X.C By B By L v
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2.4.3 Plotting Contours

Contours require additional parameters as shown below.

| Feature | Level Color |Weight| Style | Display #
jTIN Hull DT _P_TIN_ Hul Bylv Bylv Bylv OFF ot
= o
| Major Lines DT_P_Contour... Bylv Bylv Bylv ON i Q
Major Label DT_P_Contour.. Bylv 1 0 ON
Minor Lines DT_P_Contour.. Bylv Bylv Bylv ON ¢

| Minor Label DT_P Cortour.. Bylv 0 0 OFF ™

Minor Interval: }1700071 Major Interval: ‘750@7\

Smooth: | Three Point | Registration: [0.000 | Minimum Area: [0.000 |

Minor Interval

Major Interval

Major contour intervals should be even increments of minor contour intervals. For example, a
minor contour interval of 2 and a major contour interval of 10 would be reasonable values.
Every fifth contour element would reflect the level, symbology and text attributes defined for
major contours. Conversely, a minor contour interval of 2 and a major contour interval of 5
would not be reasonable since 5 is not an even increment of 2.

Smooth Contours
Three options are available to smooth the contour display:
e None
When None is used, no smoothing of contours is done.

e Three Point
The Three Point Smoothing algorithm replaces each contour vertex with a curve that is
tangent to the preceding and following contour segments. The curve starts and finishes
at tangent points that are equal distances on both sides of the contour vertex. The
distance is hard coded to one third of the minimum of the length of the preceding or
following contour segment. Three curve points are then calculated between the two
tangent points.

e B Spline
The B Spline smoothing places a smoothing cubic B-spline through the contour vertices.
To achieve the smoothing effect, five additional vertices are calculated on the B-Spline
between the vertices of the unsmoothed contour. Note the B-Spline produces the best-
looking contours; however, the B-Spline is also the slowest method.

Registration

Contour placement is dictated by the major and minor interval. The placement can be offset by
the value typed into the Registration field. The elevations at which contours are drawn is equal
to the Minor Interval plus the Registration value. For example, a Minor Contour Interval of 10
and a Registration value of 0.5 will result in contours drawn at elevations 10.5, 20.5, 30.5, etc.
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Range or Single

When Range is selected, contours may be placed for a specific Minimum Z and Maximum Z
elevation range as shown below. The Read button is used to set the Minimum Z and Maximum
Z values based on the elevation range of the current TIN file.

The Single option is used to plot a single contour line at the specified elevation.

[ Single | Contour 73 | ]

There are four sub-items to set the contour symbology:

Major Lines
The Major Lines item is used to set the element symbology for the major contour lines.

Major Labels
The Major Labels item is used to set the text symbology for the elevation labels placed along the
major contour lines. The Distance Between Labels can be set using the key-in field.

Minor Lines
The Minor Lines item is used to set the element symbology for the minor contour lines.

Minor Labels
Minor Labels are typically not shown on ODOT plans.

When the Load button is selected, the contours are drawn into the active design file. An example of the
plotted contours is shown below.

2R | x

Lo
VoL

-ZITo--G16-

~ i
= -
-
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2.4.4 Contour Label Editor

Contour labels can be edited using the Contour Label Editor VBA application. The application can be

accessed from the ODOT pull-down menu as shown below:

ODOT | Help “
i Bridge Apps
Drafting Apps
Drainage Apps

File Management

GEOPAK Apps

LiDAR Apps

Sheet Management
Title Sheet

XS Utilities

v v v v | v| v v v v

v

Web Links

When accessed, the dialog shown below is opened.

Contour Label Editor
Driveways %
GPK Merge

Intersection Detail

Median U-Turn

ODOT Monument Report
SLM Stations

Survey Chain > Cogo Chain
Utility Profile

Contour Label Editor

=

| Slide Label | Remove Label | Flip Label |

The application has the following three editing options:

e Slide Label
e Remove Label
e Flip Label
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2.5 Height / Slope Tool

The Height / Slope tool is used to query the selected TIN file for the plan view coordinates, elevation,
and slope at an identified location on the TIN model.

From the DTM tool frame, select the Height/Slope icon to access the Height / Slope dialog shown below.

D-..(X] W4} Height / Slope A=
& ,

o TIN File: | \geopak\12345EXGRin | Q
A ! [ Blevation v Display Only
BN Options ;

Tﬁ., Tet: | sample

mﬁ [[] Show Contour: _I

2 l. [[] Show Triangle: _I

T{_‘“f’ [] Show Flow Arow: _I

i Cursor Point Values

To determine the Elevation or Slope:
v Key-in the name of the TIN File, or use the Select File icon to the right of the key-in field.

v' Select the Mode, either Elevation or Slope. If the Mode is Elevation, turn on the desired Show
features. If the Mode is Slope, set the Display Options.

v" Turn on Display Only if you do not want the data drawn into the MicroStation file.

v Click Start. Move the cursor over any location within the

boundary of the triangulated model. The plan view Tip:
The number of decimal places

shown in the Cursor Point Values

coordinates, elevation, and slope of the triangulated model
are dyn:tJmlcaIIy displayed in thg Cu.rsor P(?lnt Valtfes. portion portion of the dialog s based on
of the dialog. If the cursor position is outside the limits of the the GEOPAK User Preferences.
triangulated model, only the X and Y coordinates of the
cursor location are displayed.

v’ Issue a Data Point to place the text in the design file. If Display Only is toggled off, the slope or
elevation text will be written to the file. The text font and size is based on the active
MicroStation settings and the active Model Annotation Scale.
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Display options for Elevation Mode
When Elevation is selected, the dialog appears as shown below.

|
TIN Fie: | \geopak'\12345EXGR1tin | Q Y \
Mode : | Elevation | Display Only
Options — 5
Ted: | Sampfe
Show Contour: J

Show Triangle: !
Show Flow Amow: .

Cursor Point Values

X : 1360740.8382

Y : 720530.7198

Z - 985.0308
Slope : 1.2983%

Three options are available in Elevation mode:
Show Contour - displays a contour of the same elevation as the selected point.
Show Triangle - identifies the triangle wherein the point is located.

Show Flow Arrow - displays an arrow to indicate direction of flow from the selected
point.

To utilize any option, simply activate the toggle to the left of the option, and then select the
desired color. The Contour, Triangle, and Flow arrow are dynamically displayed as shown in the
example above.

When a data point is issued, the elevation is placed in the design file along with the contour,
triangle, and flow arrow options if they are toggled on. If Display Only is toggled on, the
elements are not written to the file and will be erased from the screen when an update view
command is issued.
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Display options for Slope Mode
When Slope is selected, the Options portion of the dialog changes as shown below.

¥} Height / Slope A=

TIN File: | \geopak\12345EXGRtin | Q
Mode [ Siope _»¢|  [] Display Only
Slope Display Options
Ted: | Sample
Display [Slope %2 ~|
(3) Triangle Slope
(O Slope between points

Cursor Point Values

X : 1360740.5133

Y : 720578.1820

Z - 985.3408
Slope - 0.8954%

Slopes can be displayed in a variety of formats, such as rise:run, run:rise, percent, and unit/unit. The
slope can be the specified as the triangle slope at the point of the cursors or between points.

When a data point is issued, the slope value is plotted in the design file. If Display Only is toggled on, the
elements are not written to the file and will be erased from the screen when an update view command
is issued.
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2.6 Profile Tool

The Profile tool is used to extract a profile from the TIN model along a user defined line or line string. To
access the Profile tool, select the Profile icon from the DTM tool frame as shown below.

|

Level

| Color |Weight| Stle | Bdract |

XOo

v| Q]

DTM Camera

o
Q TrenchVolumes

Cpen a5 ToolBox

The main dialog has three tabs:

Object Selection

0_X 1) profile
iu, Elg
P e —
~ |
2 —
T Type | Feature
L,
-
»
2
4
+ %Y
¥y
T &
’?:;;ﬂ?‘_: 1 Height/Slope
N
—"M‘gl‘h"‘E — 3 [TINFie )]
L (G
4 Elevation Difference
‘b 5 Slope Area
f & Themes
‘T 7 Drainage Tools
% 8 Visibility
A 8 TraceSlope Path
o]
| AN
b d
=

Used to select the TIN file and set the symbology for the profile.

Create Profile

Used to define the location to extract the profile, and preview the results.

Profile Preferences

Used to set the grid scales, text parameters, elevation, and station ranges for the profile.

To extract a profile, take the following steps:

Cha
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v Identify the TIN file(s) and set symbology for the profile line(s).

v Select or draw the element whose X,Y values are utilized to generate a profile along the TIN
Model. This is accomplished via the Profile tab.

v Set the element symbology and text parameters for the grid. In addition, Minimum and
Maximum Stations and Elevations may also be set. This is accomplished via the Preferences tab.

v' Generate the profile and view it in the Profile window. Optionally, draw the profile into the
MicroStation file. These activities are accomplished via the Profile tab.

v (Optional) Create a Legend or store the profile into COGO via the Selection tab.

The Selection, Profile, and Preferences tabs are discussed in more detail on the following pages.

2.6.1 Object Selection Tab

The selection tab, shown below, is used to select the TIN File(s) to use for profile extraction and to set
the symbology for the profile line(s).

I\ profile

SEls

Type | Feature Level Color |Weight| Style
TIN ...\12345EXGRtin PF_X_Ground_Line Bylv Bylv Bylv

[ TIN File v/ [C:\GPKclass\12345\geopa v | Q [ ====-==~ '

The triangulated model is specified in the TIN File key-in field or by using the Select Files icon
immediately to the right of the key-in field.
The Symbology box, immediately to the right of the Select Files icon, is used to

X . . Lv: PF_X_Ground_Line
set the element symbology for the profile lines. Floating your cursor over the Co: By Level) 2

symbology box will reveal the current settings as shown at right. Le: (By Level) 2
Wt: (By Level) 1
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The symbology for the profile line is set by double-clicking the element symbology box to access the
GEOPAK Set Feature dialog, shown below.

Set Feature

PF_X Ground_Line [

Color: M Bylevel |
Style: [------ (2) Byleve v |
Weight: | (1) ByLeve v |

h 4

Once you have selected the TIN File, and set the symbology for the profile line, you must add the TIN file
name to the list of files to be processed. The three icons to the right of the dialog are used to accomplish
this task. Each icon is described below.

A Add List Item
Press the Add button to add the TIN file to the list of files to process.

= Modify List Item
To modify a line that has previously been added to the list box, highlight the line to be modified,
change the desired field(s) then press the Modify button.

X Delete List Item
To delete a line, simply highlight the line then press the Delete button.

Create Legend

Once the desired TIN model(s) have been added to the list box, a legend can be created. This is
accomplished by clicking Create Legend in the lower left corner of the dialog, opening the Legend
Definition dialog shown below.

1} Legend Definition E]\i‘

Somple
Border:

Place Legend

Specify the Title of the legend along with the Text and Border parameters. After the symbology is set,
click Place Legend, which attaches the legend to the cursor. A data point places the legend in the design
file.

After a profile has been extracted using the Create Profile tab, select the TIN file in the list box to reveal
three additional icons, displayed directly below the edit buttons, on the right side of the Selection tab
dialog.
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# Show Extracted Points

When pressed, small circles are displayed in the plan view wherever profile points are extracted.
This option is only visible after a profile has been extracted and the line is highlighted in the list
box.

= Export to ASCII File
Highlight one line within the list box, and then press this button to export the profile based on
the highlighted TIN to the user specified File. When pressed, the ASCII File for Exported Profile
dialog opens, wherein the file name may be specified. Note the profile element must be
selected (or placed) prior to exporting to ASCIl. One sample fragment from and ASCIl export is
illustrated below.

0.000 870.553
53.542 870.814
84.516 870.184
158.611 868.678
211.744 868.913

The format for the file is Station Elevation.

e Store to GPK
This option is only visible after a profile has been extracted and the line is highlighted in the list
box. Highlight one line within the list box, then click to create an input file of the profile, based
on the highlighted TIN. When pressed, the COGO Input File for Exported Profile dialog opens,
wherein the file name may be specified. Note the profile element must be selected (or placed)
prior to exporting to ASCIl. One sample fragment is illustrated below.

STORE PROFILE 2?2727

VPI 1 S 0+00.00 E 870.553
VPI 2 S 0+53.54 E 870.814
VPI 3 S 0+84.52 E 870.184
VPI 4 S 1+58.61 E 868.678
END PROFILE

Note the ???? must be replaced with a valid profile name before the file is imported into COGO.

% Place Extracted Line in 3D

When pressed, GEOPAK draws a line string denoting the location of the generated profile. This
option is only visible in a 3D file after a profile has been extracted and the line is highlighted in
the list box.
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2.6.2 Create Profile Tab

) profile
File
Create Profile Vi
s

Three action buttons are available on this tab:

Select Element
Identify a previously drawn MicroStation element, i.e., line, curve, line string, etc., to extract a
profile along the element. Once identified, the Place Profile button is enabled.

Place Element
Allows the user to identify the profile location by placing a temporary line or line string in the
Design File to be used in lieu of selecting a graphic element for which the profile will be

extracted.

Place Profile
To place the profile into the MicroStation file, simply press the Place Profile button and select a
data point in a blank area of the file. The profile is drawn as depicted below utilizing symbology

in the Preferences tab.

Curve Stroking
This option is utilized to add interpolated shots along curves, if required.

Extracted Profile View
Once the line has been selected or placed, the profile is fitted within the view window as shown above

Note that all displayed element symbology is defined within the Preferences tab.
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2.6.3 Profile Preferences Tab

The Preferences tab consists of a variety of element and text parameters discussed below.

1) profile EEX
PP

|Profile Preferences |1 Stationing

Minimum: | 966.822 |

Mapimum: | 977. \ 1
[ Reset Vertical ] [ Reset Stations ]
Horizontal Grid Vertical Grid
[] Major Interval: \' '\ [] Major Interval: ! |
[ Minor Interval: | 250 [ Minor Interval: [ 1200 |
Major Symbology: | —— Major Symbology: | ——
Minor Symbology: | Minor Symbology:
Major Text: | 12,3458 Major Text: | 12,3458

Scale
Specify the Horizontal and Vertical scale utilized to draw the profile. Note the horizontal is drawn to
true measurements, while the vertical is distorted.

Elevations

When the Reset Vertical button is pressed, the Minimum and Maximum values from the TIN file are
populated in the appropriate fields. The user may choose to round the values in order to draw a
complete grid.

Stationing

The profile is stationed from 0.00. Pressing the Reset Stations button sets the fields to the beginning
and end of the profile element. Once again, to draw a complete grid, the user may round off the values
in the fields.

Horizontal Grid, Vertical Grid

These options are used to specify element and text symbology for the horizontal and vertical grid lines.
The information is utilized within the Profiles tab and also when drawing the profile into the
MicroStation file.

Major Interval is the distance between the major grid lines, while the Minor Interval is the number of
lines between each major grid. GEOPAK supports unique symbology for both major and minor intervals.
The levels SH_Major_Grid_Line and SH_Minor_Grid_Line should be used for Major Symbology and
Minor Symbology values as shown above. Double-click the symbology boxes to set the values.
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3 Coordinate Geometry

3.1 Introduction

The most important component of any GEOPAK design project is the Coordinate Geometry (COGO)
database. The database is used to store geometric elements such as points, lines, curves, spirals, chains,
parcels and profiles. Survey information, processed through GEOPAK Survey, is also stored in the COGO
database. This database is used by various GEOPAK processes for a variety of tasks.

The database is recognized by its file name, job***.gpk, where *** is a one to three alphanumeric
character job number.

The following element types are stored in the GEOPAK COGO database:
e Points

Lines

Curves

Spirals

Chains

Profiles

Parcels

Survey chains

This database file is initially created by the Survey personnel for each GEOPAK project. You will normally
be provided with a GPK file with your ground survey data. In the event that you do not receive a GPK file
with your survey data, a new GPK file must be created for each project. Two element types are stored by
GEOPAK Survey: Points and Survey Chains.

e Survey points represent individual survey shots, such as a telephone pole or an elevation shot
that are not connected to another point. Each survey point is assigned a COGO point number
and stored in the GPK file.

e Survey chains are comprised of a set of survey points connected together to represent a linear
feature such as an edge of pavement or a drainage pipe.

An unlimited number of Points, Curves, Lines, Spirals, Chains, Profiles, Parcels, or Survey Chains can be
stored in the GPK file.

To access the GEOPAK Coordinate Geometry functions, select COGO from the Road Tools palette as
shown below.
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You can also access COGO from the main MicroStation Applications pull down menu by selecting
Applications > Road > Geometry > Coordinate Geometry.

Coordinate Geometry

Job: | 185 | Q
Operator Code: | TU
Subject:
L. ok ] [ Cancel |

When COGO is initiated, the Coordinate Geometry dialog below will appear:

4} Coordinate Geometry Job: 185 Operator: TU E]

File Edit Element View Tools

REZ K HKS RIKO R AT om % %% 0
Redefine | Permanent Visualizatiog || OFF (Feature) | ¥ [ Browse ][99.123¢  ][99912" /|
N | R

EocOkeymill . o8
Key-in Field Pull Down Menus Command Icons

Command Output Area
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The window consists of a pull-down menu, icons, a COGO key-in combo box, and a Command Output
window. It is resizable by dragging any side or corner. In addition, the entire dialog is completely
customizable, for ease of use.

The individual COGO functions can be accessed in a variety of ways as summarized below:

e The pull down menu bar provides a quick and easy method to access various COGO commands
via dialogs.

e Commands can be keyed in manually via the COGO Key-in field.

e Commands can be accessed directly via the Command Icons. The icons displayed on the main
COGO dialog box can be customized by the user to allow direct access to the most commonly
used functions.

Once a command has been executed, the output field is where the results of each command are
displayed.

A listing of the previously used commands is available via the drop down menu just to the right of the
Key-in field.

An example of a command to store a COGO point, and the resulting output is shown below.

1) coordinate Geometry Job: 185 Operator: et (3]=]E3)

File Edit Element View Tools

REBK Y AN &GP R AT G- %% %0
[[] Redefine | Temporary Visualization || OFF (Feature) | v | 99.123  »|[9799.12" v|

3 1 Store Point 100 n 1000 e 1000

N 1,000.000 E 1,000.000
Peint 100 steored.
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3.2 COGO Processing

When a coordinate geometry command is generated, whether it is via a dialog box or a command line,
the command is added to a buffer in memory. The buffer provides an “audit trail” list of all coordinate
geometry commands that you have processed during the current session.

>
Keyins fr—
e

S —
Dialog Boxes COGO Buffer GPK File
~—

e E——-

Input Files
e e———

When each command is processed, the results are displayed in the coordinate geometry output
window.

The audit trail of coordinate geometry commands contained in the memory buffer can be optionally
saved into an Input File. These input files can be later retrieved and loaded into the buffer whereupon
the COGO commands can be edited and reprocessed. See Section 3.12 for more information on saving
input and output files.

It is important to note that all COGO elements are immediately stored in the GPK file. It is not necessary

to manually “save” the contents of the GPK file before exiting COGO. When exiting COGO, the user is
prompted as to whether or not the input file should be saved.

GEOPAK COGO session not saved !

Save session before exiting?

A Yes response to this prompt merely saves the input file, as the COGO Elements that were generated as
a result of the commands are already stored within the database. A No response will exit the coordinate
geometry session without saving the contents of the buffer into an Input File.
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3.3 COGO Element Naming Conventions

As elements are stored in the GPK file, each element is given a unique name. COGO element names have
specific rules that must be followed:

Point names can be alphanumeric, but not numeric-alpha. For example, R2 is supported,
however, R2D2 is not. If the point is all numeric, there is a maximum of 8 characters. If it is
alpha-numeric, there is a maximum of 15 characters. No special characters (such as hyphen,
percent, slash, etc.) are supported.

Curves, Spirals, Lines, Chains, Parcels, Profiles, and Survey Chains can have alphanumeric names
with a maximum of 15 characters. Underbars and hyphens are supported, but no other special
characters.

The ODOT CADD Engineering Standards Manual Section 306 establishes guidelines for standard COGO
Element names. The manual is available at the following URL:

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/CADDManual.aspx

Chapter 3 — Coordinate Geomet Page 3-5


http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/CADDManual.aspx

Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

3.4 Customizing the COGO Dialog

The COGO dialog can be customized in a variety of ways to facilitate the needs of the individual user.
This enables the user to select which icons (if any) are displayed on the screen, display the COGO key-in
command line, etc. For example, the COGO dialog could be configured to only display the Key-in field
with the pull down menu as shown below:

1} Coordinate Geometry Job: 185 Operator: TU

File Edit Element View Tools

£OGO Keyan: ||

lcons

V Redefine

Redefine | Perman v

COGO Keydn: | Print Po

Visualization

Format

v COGOKey-in

Command Output

Error Alert

Icons
Select the icons to be displayed at the top of the COGO dialog. These can be selected by group,

(i.e., file, edit, element, etc.) or individually.

Redefine
Displays the define / redefine toggle.

Visualization
Options determine whether COGO commands are temporarily visualized, permanently written
into the file, or not displayed. In addition, the feature database file, which controls the

visualization symbologies, is specified.
Format
Options for a variety of user parameters are supported, i.e., number of decimal places, station

format, etc.

COGO Key-in
Displays the COGO Key-in combo box.
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Command Output
Options include text coloring, navigation buttons, and file utilities such as saving and clearing of
the output window content.

Error Alert
Audio and visual options when GEOPAK encounters a syntax or operator error.

Within the Icon, Visualize, and Format pull-downs, several common procedures are supported. These
are detailed below.

Attach This Group
Attaches all checked items (settings or icons) in the group to the COGO dialog. If a group is
attached, an individual item can be added to the COGO display by simply toggling on that item.

Detach This Group

Detaches all checked items (settings or icons) in the group from the COGO dialog. If a group is
detached, toggling on an individual item in a group does not add that item to the COGO dialog.
The group must be attached before an item is shown in the dialog.

Check All Items
Selection of this pull-down is used to toggle on all items in this group, regardless of their current
status. If the group is already attached, the checked items are dynamically added.

Uncheck All Items

Selection of this pull-down un-toggles all items in this group, regardless of their current status. If
the group is already attached, the unchecked items are dynamically removed.
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3.5 Visualizing COGO Elements

The visualization tools within GEOPAK are used to display COGO elements as they are stored, or
elements that have been previously stored can be redisplayed. These visualization graphics are drawn
using features from the currently selected Survey Manager Database (SMD) file. The SMD file is specified
by use of the GEOPAK User Preferences dialog box.

The visualization group can be customized, attached or detached by selecting View > Visualization from
the Coordinate Geometry dialog as shown below.

1 Coordinate Geometry Job: 185 Operator: TU

File Edit Element | View | Tools

A4

= (& A AT

Redefine bioinnt |aw Brawiea |60 1724

Visualization d Detach This Group

Format > p
! = || v On/Off Control l%
: v COGOKey-in v Festure

Command Cutput >j v Browse Feature Library [SMD)

Error Alert N Edit Feature Library (SMD)

Description

CheckAll ltems

Uncheck All Items

In the example above, On/Off Control, Feature, and Browse Feature Library (SMD) are toggled on. Each
option is displayed on the main COGO dialog as shown below.

1) Coordinate Geometry Job: 185 Operator: TU @@@

File Edit Element View Tools

Je e 0%
18 gt (W) Cat

Permanent Visualization || OFF (Feature) | v

e ——

S
is:
|
[a]
P
N
L
n
'
a2
<

Visualization Group

Visualization On/Off Control
The Visualization On/Off Control will allow you to select how COGO elements are placed in the design
file. Three options are available as detailed below.

Disable Visualization
When a COGO element is stored, no visualization graphics will be displayed in the design file.

Page 3-8 Chapter 3 — Coordinate Geomet



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

Temporary Visualization

When a COGO element is stored, visualization graphics will be Tip:

drawn in the design file for the element. These graphics are Regardless of the type of

temporary graphics and will be removed from the file upon visualization (Temporary or

exiting COGO. Permanent), GEOPAK can
visualize to a level that is not

active, in which case the
visualized element does not

Permanent Visualization
Elements drawn with Permanent visualization are written to

. ) . . . . Therefore, verify that
the design file and will remain in place upon exiting COGO. clelpistli Hnido el VLA AIE

levels being visualized are

) ) ) active, as GEOPAK does not
Use Permanent mode if you are drawing the survey data in a activate them automatically.

new design file or adding additional existing features to the
GPK file.

Use Temporary mode if you are drawing proposed information. This information will be plotted
to the design file permanently by use of the D&C Manager, covered in section 5 of the training
guide.

Feature

In this key-in combo box, located to the right of the Visualization On/Off Control, the active feature is
displayed. The feature name may be typed in or selected using the Browse button. Once a feature has
been selected, a history list of the session is created on the pull down, enabling the user to reselect
previously utilized features. Two default options are displayed within the Feature field: Off and Delete,
which correspond to command line options from prior versions of GEOPAK.

When the Off option is set, any element subsequently stored does not have a Feature attached. This is
also a useful setting when modifying points which were assigned several different features. For example,
several points need to have their coordinates modified, but some are trees, others are power poles,
some are light poles. Rather than changing each feature as you are editing, simply set the Feature to
Off. The original stored Feature is maintained while you edit the required data. The Delete Feature
deletes any feature on subsequent commands, or does not attach features to newly stored elements.

Drawing Elements with the default feature (Feature OFF)

In the event that no feature is selected (Feature Off), GEOPAK will draw Temporary and Permanent
visualization graphics using default features for each element type (points, curves, spirals, chains and
parcels). The default features have been defined as follows in ODOT.smd:

COGO Feature Level Weight Color Line Code Cell
Points GK_Visualization 1 3 NA X
Curves GK_Visualization 1 6 0 NA
Spirals GK_Visualization 1 1 0 NA
Chains GK_Visualization 1 3 0 NA
Parcels GK_Visualization 1 2 0 NA
Easement GK_Visualization 1 18 0 NA
Taking GK_Visualization 1 21 0 NA
Lines GK_Visualization 1 7 0 NA
Survey Feature Default 2 NA NA
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Drawing Elements by Selecting an active Feature

If you wish to store COGO elements with a feature from the Survey Manager Database file (SMD), The
Feature field can be used to key in the name for the active feature, or the Browse button can be used to
select a feature from the current SMD file. Selecting the Browse button will access the Select Survey
Item... dialog shown below.

) Select Survey Item ...

EileR EQES Settings SFavaries SHe'p
g id gm [ oK

\pr\ODO Tstd\V8istd\geopak \survey\ODOT smd
(£ No Longer Used
(23 Default Visualization Features
(2 Aenial Targets
(1 Bridges
(2 Buildings
(2 Data Codes
(2 Divisions
(23 Drainage
2 DTM Features
(£ Geometry
£ Geotechnical
(23 Hydraulics
(2 Lighting
(3 Pavement

Select the item from the SMD file that you wish to designate as the active feature. The COGO dialog will
reflect the selection as shown below.

1} Coordinate Geometry Job: 185 Operator: TU
File Edit Element View Tcols
REZ K+ K/ & (" Ko~ Dinm # % %P
Redefine | Disable Visualization [T | 1 99.1234 »[[9°99.12" v
' B

set feature add T

The active feature has been set to T for a Tree. All COGO Graphics will be plotted using this feature until
it is changed or turned off.

Since the features used for Visualization are taken from the Survey Manager Database file (SMD), only

features corresponding to existing topographical information are available. Proposed items are not
available in the SMD file.
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3.6 Redefine

As elements are stored in COGO, each element is given a unique name. If ~ BE/FS

an element is stored with a name that already exists in the GPK file, the It is good practice to leave the
user must instruct the software whether to overwrite the previous Redefine option toggled off
definition of the element or now. This is accomplished with the Redefine until it is specifically needed.

option. If Redefine is left toggled on,

and COGO element stored

with the same name as a
previously stored element will
overwrite the previous
definition of the element.
element. There is no “undo” in COGO.

When the Redefine option is toggled on, an element stored with the
same name as a previously stored element will overwrite the previous
definition. You are not prompted whether you would like to redefine the

If Redefine is not toggled on, any attempt to overwrite previously stored data will not be processed and
a "Data Already Exists" message is displayed. The new definition of the element is not stored in the
database.

The Redefine option can be turned on/off in one of two ways:

e From the COGO dialog, select File > Preferences > Redefinition of Elements to toggle the
current value off or on

4} Coordinate Geometry Job: 185 Operator:

| File | Edit Element View Tools

‘| Preferences b] Dialog
InputFile Utility || v | Redefinition of Elements
Input File Restore Visualization l’\% 4

i Database Utilities Coordinate Display 4

Angle Display »

Import »
Export »

Exit

o Select View > Redefine to display the Redefine toggle on the face of the COGO dialog. The
status can be toggled on/off using the check box.

1! Coordinate Geometry Job:

_File Edit Element View Tools
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3.7 The COGO Element Menu

The Element commands are the foundation for GEOPAK Coordinate Geometry. These commands are
used to store, modify, and view reports on the various elements stored in the database.

1} Coordinate Geometry Job: 185 Operator: TU

V& (& R P o 3 %% 0
»
>

[7] Redefine Hia [ OFF (Feature) | v [ Browse J[99.1234  w[[9799.12" [ <«<][<][>][>]
COGO Keyir ~Spira! £
‘ Chain »
Parcel >

Profile »

Next Available Settings

This section will provide a summary listing of the commands used to store COGO elements.
Documentation for the individual commands can be found in the GEOPAK online help.
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3.7.1 Element Menu: Point Commands

1} Coordinate Geometry Job: 185 Operator: TU

File Edit | Element | View Tools

Eoint M| uritity e Al L ok

Line » i «'::;.‘s f_) O o e 36 A ()] ;/-)

Curve » ii'p' owse |[95.123¢  v|[5799.12" v|
Copy

Zpira! ’ Elevation ‘ M

Chain »| Eguate

Parcel »| Station

Profile > o

Next Available Settings Teansiormatioe

Compare PointstoTIN

Set Elevation From TIN

The most basic command in GEOPAK coordinate geometry is the storing of points. Numerous formats
and various types of data (i.e., coordinates, stationing, elevations, cells) can be combined to provide the
designer with maximum flexibility. The required information to store a point is an alphanumeric point
number and N/E or X/Y coordinates. If the coordinates must be computed at a distance and direction
from another point, then a locate command rather than a store command will be used. Once a point has
been stored, it can be recalled to view the coordinates, printed in an output file, or used to compute
other points.

There are two types of point elements, COGO points and Survey points. COGO points are generated via
the GEOPAK Coordinate Geometry point options. Survey points are stored by GEOPAK Survey when the

survey data is processed.

The following commands are available from the Points menu:

Utility Displays a list of all stored points, has options for deleting, printing, or visualizing points
Cell Associates a cell to a previously defined point

Copy Copies points or a point range to a new point number or range within the same GPK file
Elevation Adds an elevation to a previously defined point

Equate Stores a new point with the same values as a previously defined point

Station Stores the specified station to a previously defined point

Store Stores a point in the GPK file

Transform Routines to transform a set of points into a new coordinate system

Compare Points to TIN  This reporting tool compares the elevation to selected COGO points to the TIN elevation
of the same X, Y coordinates

Set Elevation from TIN The Set Point Elevation by TIN Surface tool adds or updates an elevation to a previously
defined point, based on a TIN model
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3.7.2 Element Menu: Line Commands

4} Coordinate Geometry Job: 185 Operator: TU D

File Edit | Element | View Tools

Poi » v g v J ¢ € 2 ]

e A (K (R o P D s 3 %%
Curve g W[ [(Browse J[99123¢  w[579912 [« ][<][>](>]
spiral o — R
Chain )7
Parcel 4
Profile )1
Neugt.:.lvailableSEttings

The following tools are available for Lines:

Utility Display, Transpose, Delete, Print, or Visualize previously stored lines
Cell Stores a line based on one point and a direction, or two points
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3.7.3 Element Menu: Curve Commands

1} Coordinate Geometry Job: 185 Operator: TU

File Edit | Element

View Tools

Pol 4 A Sl § ¢ & e

- & O (a (F R PO % %0 2
[7] Bedefine| corva [ ey ¥ [(Bowse J[ss123¢ w[s79912” (<« (< ][> ](>]
- Spiral » B

| Copy

Chain »| Dats

Parcel P| Segment

Profile > Station

Store »

Next Available Settings —

A Curve is defined in GEOPAK as a segment of a circular arc in the horizontal plane. Curves can be
defined by arc definition (central angle which subtends a 100 ft. arc) or chord definition (central angle
which subtends a 100 ft. chord). Alphanumeric names up to 15 characters can be assigned to each
curve. Delta angles greater than 180 degrees are supported in GEOPAK.

The following curve commands are supported via the Curve menu:

Utility

Copy

Data

Segment

Station

Store By Tangents
Store By End Points

Store Concentric

Display, Transpose, Delete, Print, or Visualize previously stored curves
Copies a specified curve to another curve name

Calculates the geometric parameters of a curve between two given points
Defines new curves by dividing a stored curve into segments

Defined the stationing for the selected curve element

Defines and stores a circular curve using optional directions and curvatures
Defines and stores a circular curve from the PC and PT

Defines and stores a new curve as an offset from a previously defined curve

Additionally, the following key-in only commands are documented in the GEOPAK on-line help:

Station on Curve
Store Curve Thru
Store Curve as Circle

Locate Tangent to
Curve

Re-stations a Point by projecting the point radial to the curve

Stores a circular curve passing through three previously stored points

Store a circular curve by use of the center or radius point and the radius distance
Store a new point on a curve at the point of tangency of a line
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3.7.4 Element Menu: Spiral Commands

1) Coordinate Geometry Job: 185 Operator: TU g@@
File Edit | Element | View Tools
» BT LI ) =€ 3% £ ¥ g 2 ¥
T R C & (" & o~ D G ¥ % % P
Redefing . » [|[OFF (Feature) | ' [ Browse |[s9.123¢ w|[s799.12" |
» |ia

Point

£0G0 Keyin|_spira! Lilicy
Chain » Copy
Parcel »| Store
Profile »

Next Available Settings

Spirals are transitional curves which provide a gradual change in curvature between a tangent and most
circular curves or between circular curves of substantially different radii. The transition curve length
provides a natural path for drivers and a convenient location for superelevation runoff. The Euler or
clothoid spiral is used in GEOPAK. The following Spiral commands are supported via the pull down
menu:

Utility Display, Transpose, Delete, Print, or Visualize previously stored spirals
Copy Copies a specified spiral to another spiral name
Store Stores three geometric elements: back spiral, circular curve and ahead spiral

Additionally, the following key-in only commands are documented in the GEOPAK on-line help:

Store Spiral-Type 1 Stores spirals from a tangent to a circular curve

Store Spiral-Type 2 Stores spirals from a circular curve to a tangent

Store Spiral-Type 3 Stores spirals from a flatter curve to sharper curve

Store Spiral-Type 4 Stores spirals from a sharper curve to flatter curve

Spiral Data Calculate the geometric parameters of a spiral

Offset From Spiral Calculate and display the radial offset distance from a spiral to a point(s)
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3.7.5 Element Menu: Chain Commands

1} Coordinate Geometry Job: 185 Operator: TU g@@

File Edit | Element

View Tools

Poi » rde oy e ¢ € g ‘

o & O (xR PO e ¥ % D

Curve » ||[OFF Feature) | v [ Browse J[99.123¢ (599127 (< J[<](5](>]

Spiral » |ia
[ chain b Utility

Parcel >

= | Layout Offset

Profile »| Station

Next Available Settings

Station Eguation

| Store »| FromElements
Cffset Chain

Transition Chain

GEOPAK Chain Commands create and store horizontal alighments composed of stored points, curves,
spirals, SCS curves, shifts and other chains. Each new element is connected or linked to the previous
one, forming an ordered succession of links to be stored in the database. The following Chain commands
are supported via the pull down menu:

Utility
Layout Offset

Station

Station Equation
Store From Elements
Store Offset Chain

Store Transition Chain
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Display chains, Compute Area, Describe, Delete, Print, and Visualize chains
Compute station, offset, distance and direction between two chains or a chain and a
point(s)

Re-stations the chain starting from the specified element

Store a station equation on the chain

Store a new chain by linking elements

Compute and store a chain parallel to a stored chain

Store a chain comprised of a series of station/offset values from a stored chain
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3.7.6 Stations and Station Equations

In GEOPAK COGO, the station values are stored with the individual COGO elements. The Chain is merely
a list of COGO elements (points, curves, and spirals) that are connected to define the chain.

When storing a chain, the Store Chain from Elements dialog provides three options to assigning the
stationing to the elements that make up the chain:

Begin at 0.00

The Begin at 0.00 option ignores stationing values previously assigned with the individual
elements and assigns station 0+00 to the beginning of the chain. Every element in the chain is
redefined with a new station value relative to the beginning station of 0+00.

Begin Station

The Begin Station option is used to key in a specific beginning station for the chain. This option
ignores stationing values previously assigned with the individual elements and assigns the
station keyed in by the user to the beginning of the chain. Every element in the chain is
redefined with a new station value relative to the beginning station.

Asls

The As Is option preserves the station of each individual element. Care must be exercised when
utilizing this option, as any inconsistencies in stationing from one element to the next will result
in the addition of a station equation. This option is not recommended.

Station equations can be stored at any point on a GEOPAK chain with the exception that equations are
not permitted within the limits of a spiral. There are two types of equations as shown on the following

page:
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Overlap Station Equations

OVERLAP STATION EQUATION: 8_
The ahead station value is less §
than the back station value. 2
5
2
Region 1 2 Region 2
(before the 1st station equation) (after the 1st station equation)
0 102 02
m
S
2
g

(5] 154
g P
Q|

:
33
18
33
EY

n

Overlap station equations present the possibility of the same station occurring more than once on the
chain. In the example below, station 102+00 occurs before the station equation and after the equation.
In order to differentiate between the two stations, GEOPAK treats each portion of the chain as a
“region”. Station 102+00 before the equation is designated as “102+00 R 1”. Station 102400 after the
station equations is designated as “102+00 R 2”.

Gap Station Equations

Q
GAP STATION EQUATION E
The ahead station is greater é
than the back station. 3
&
Region 1 e Region 2
(before the 1st station equation) (after the 1st station equation)
101 02 " "
. 1 [ — [ 1 [——

NOILIVNO3

HY DD '81+601 845
= X8 D0'05+201 HS

It is not necessary to specify the region number with Gap station equations.
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3.7.7 Element Menu: Parcel Commands

1) Coordinate Geometry Job: 185 Operator: TU @@@

File Edit | Element | View Tools

RO R Do %% %0D

v A d v hd
=
3
Fy
e
‘E",
[F
H
=
3
2]
=
P
53
™
<&
©w
X}
£
8
"N
0
]

5[

v

Chain

Parcel b Utility

Profile »|  Copy

‘ Store
Subdivide
Editor

Next Available Settings

Default Attribute Preferences

The GEOPAK parcels component can store property lines, taking lines, easement lines and building
outlines. Property lines define the border of public or private property. Taking lines are typically
proposed right-of-way lines associated with the new or expanded roadway project. Easements are used
to supplement the right-of-way requirements for use on lands outside the roadway right-of-way for
temporary construction purposes, permanent drainage and/or utility maintenance.

Areas are calculated for closed parcels. These areas include the parcel area, the area taken from the
parcel subsequent to the definition of a taking line, the area remaining in the parcel subsequent to the
definition of a taking line, and easement areas. For an open parcel, areas are not calculated but the
elements of the open parcel are stored.

Optionally, the user can substitute user defined phrases for the default wording in the legal description.

The Parcel commands are not covered in this training class.
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3.7.8 Element Menu: Profile Commands

1) Coordinate Geometry Job: 185 Operator: TU Q@@

File Edit | Element | View Tools

Foint » kg Zak 3 3 ¥ sty ? Q.
Line ;‘(&r(&F dgﬁm{-ﬁ}"%%’ (_)//)
s [0 o) | ¢ [(Bowse J[sa:122¢ (59812l J[JI (=]
Spiral » |ia
Chain »
Parcel 4
Profile | Utility
Next Available Settings Elevation
Offset
Restation

Profile Commands are components of GEOPAK which are used to store vertical alignments and to define
a series of grade lines, each of which intersects at a Vertical Point of Intersection (VPI), with or without
parabolic vertical curves. All distances along vertical curves are measured horizontally so that the length
of a vertical curve is expressed as its horizontal projection. A vertical curve is said to be symmetrical
when the tangents are equal in length and asymmetrical when these tangents are unequal.

Utility Display, print, and delete previously stored profiles

Elevation Compute elevations along a profile

Offset Generate and store a new profile at a vertical offset from a previously stored profile
Restation Create a profile from a previously stored profile using the station defined by the user

Storing proposed profiles is best accomplished via the Vertical Alignment Generator. See Chapter 8 for
information on the Vertical Alignment Generator.
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3.7.9 Element Menu: Next Available Settings

1} Coordinate Geometry Job: 185 Operator: TU

File Edit | Element | View Tools

Point

& O (kAT ¥ H %D
[ OFF (Feature) | v [ Browse J[s8.1234  wi[s9s.12” [ << ][<][>][>]
v

Line

Redefine

Curve

Spiral

v v v v

v

Chain

Parcel 4

Profile 4

Next Available Settings

When any tool requiring an element name is opened, the next available element name is used as the
default. However, the user has the option to change to any supported element name.

The user may set the next available element name by toggling on the element in the Next Available
Settings, then entering the appropriate value.

U} Next Available Element... E] ' @

Apply

If GEOPAK encounters a name already in use, the next available feature skips over the already used
name and does not overwrite current data regardless of the current setting of the Redefine toggle. For
example, if the next available point name is 6, and points 8, 9, and 10 are already used, GEOPAK utilizes
6 and 7, then skips to point 11 with no message given.
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3.8 The COGO Tools Menu

The tools menu provides a variety of useful functions. Each function is briefly summarized below. A
detailed description of each command is available via the GEOPAK on-line help. Select Applications >
Road > Help to access the on-line help. From the help dialog, select Command Reference > Geometry >
Coordinate Geometry> Command Reference > Tools to view detailed information on the commands
listed below.

i1 Coordinate Geometry Job: 185 Operator: TU

File Edit Element View | Tools |

REHE & + fm S 3 %0 P
Redefine | Disable Visualiz— oo 1302 _ilerwn i [ << ][ < ][> ][]
et =

I Locate ’I Traverse

l Intersect ByAngle 2

BestFit TangentTo Curves

Translation and Rotation On Element
Map Check Point On Curve
Roadway Intersections Along Element
Cul-de-sacs

Elevations By Profile

Redraw Visuslized Elements

Clear Visualized Elements (Temporary)

Clear Visualized Elements (All)

Navigator
The Navigator is used to assist viewing, storing, manipulating, and editing coordinate geometry
elements. See Section 3.9 for more information on use of the Navigator tool.

Inverse
The Inverse command computes and displays the distance and direction between each pair of specified
points.

Locate
Locate Commands enable the user to locate and store point(s) by reading and processing from
previously stored points, geometry and/or stationing. The following commands are available:

Traverse Locate a new point at a direction and distance from another point
By Angle Locate a point at an angle from a line formed between two points
Tangent to Curves Locate and store two points at the tangent between two arcs

On Element Store a new point on a previously stored curve, spiral or chain
Point on Curve Store a new point on a curve from a point on the curve

Along Element Store new points along a line, curve or chain

Elevations by Profile Assign elevations to point(s) based on a specified chain and profile
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Intersect

The Intersect commands enable the user to locate and store point(s) by reading and processing from
previously stored points, curves, lines, spirals and chains, all from one dialog. The following intersections
are supported:

Line-Line Intersection Line-Arc Intersection Line-Curve Intersection

Line-Spiral Intersection Arc-Arc Intersection Arc-Spiral Intersection

Curve-Curve Intersection Curve-Spiral Intersection Line-Chain Intersection

Curve-Chain Intersection Spiral-Chain Intersection Chain-Chain Intersection
Best Fit

Based on a series of points, error estimates, and optional offsets, GEOPAK computes the best fit
alignment utilizing a least squares methodology.

Translation and Rotation
Translate and rotate coordinates within a coordinate geometry database.

Map Check

The Map Check / Store Parcel tool enables the user to store or edit parcels (based on directions,
distances, and curve data), and compute closure. Parcels can be loaded from the coordinate geometry
database or manually typed in. Once a parcel is complete, pressing the Store Parcel stores or updates
the parcel in the database.

Roadway Intersections
Based on user-supplied data, the Intersection tool draws a wide variety of roadway or right-of-way
intersections and stores the geometry data within the coordinate geometry database.

Cul-De-Sacs
The Cul-de-sac tool enables the user to store a variety of cul-de-sacs based on user-defined inputs.

Redraw Visualized Elements

When selected, all visualized elements are redrawn. If the location of an element in the design file does
not correspond to its coordinates in the database, the element is redrawn utilizing the database
information.

Clear Visualized Elements (Temporary)
When selected, all temporary visualized elements are deleted. Please note that elements are not
deleted from the database.

Clear Visualized Elements (All)
When selected all temporary and permanent visualized elements are deleted. Please note that the
elements are not deleted from the database.
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Exercise 3A - Existing State Route 185

The approximate centerline for the existing S.R. 185 has been provided from the Survey department.
Using the data provided below, store a chain named CLXS185.

v Store point PI01 first, using these coordinates: prof
N 723481.9012 E 1360611.9275 N
Y3
v’ Store points PI02-PI04 using the Locate > Traverse § ?:
Q1

command with the bearings and distances listed at right. “ bigo

v’ Store a curve named X518503 using point PI02 as the
backsite, point PI03 as the point of intersection and point
PI04 as the ahead point. Use a radius of 300’ to store the

=
curve. ok
QIS AL STA 67+42.79
™R A=864°43 447 4T)
v’ Store a chain named CLXS185 using points PI01, PIO02, Nis.  De = 19° 057 55~
PI04 and curve XS18503. Assign a beginning station of a '; : ,3;;'3,0'

L = 338.927

35+90.72 when you store the chain.

After you have stored the chain, use the Describe Chain command
to review chain CLXS185 and answer the following questions:

1. What is the station at point PT027?

2. What is the station at point PT047?
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Exercise 3B - Existing Jameson Road

The survey department has also provided a tangent line down the center of Jameson Rd. Store a chain
named CLXJAME using the information provided below.

v’ Store points PI05 and PI06 with the following coordinates:

Point Name  Northing Easting
PI05 720,519.84 1,360,097.80
PI06 720,330.15 1,360,542.17

v’ Store chain CLXJAME using points PI05 and PI06. Set 10+00 as the beginning station.
After storing the chain, answer the following questions:
1. What is the bearing and distance from point PI05to PI06?

Bearing: Distance:

2. What is the station at point PI06?
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3.9 The COGO Navigator

One of the most useful tools in the GEOPAK Coordinate Geometry software is the COGO Navigator. This
one tool can be used for a variety of functions as summarized below:

e Store new COGO elements.

e Review/modify previously stored COGO elements.

e Delete COGO elements.

e Visualize individual or all COGO elements.

o Describe COGO elements.

e Select groups of elements, based on user defined search criteria, for further manipulation.

The Navigator dialog, shown below, is accessed by selecting Tools > Navigator from the GEOPAK
Coordinate Geometry dialog box.

L] Navigator(185) BE®E
Select Tools

NXHid & B’

Element : | Point v

Name | Feature Description Select | Northing Easting Elevation ~
SVS07 CNPT 721130.043 1360588.971 982.060
SVS08 CNPT 720502.978 1360625.436 5983.540
SVS09 CNPT 720015.113 1361160.540 964.160
SVS10 CNPT 720330.445 1360512.074 967.211

SV811  CNPT 720457.410 1360280.500 965.854

SV512 CNPT 721953.852 1360784.775 996.969
SV913  HUBSET 719654.507 1361854.130 557.490

SVS50 CNPT 719790.857 1361650.303 963.230

SV961  PKNAIL 723756.088 1360594.179 597.256
SV1000 BM 723465.801 1360657.655 1000.090
SV1001 FEN1 723465.128 1360633.070 1000.081 v
< >

In order to use the navigator, the type of element to be reviewed edited or manipulated must be
selected. The Element option button is used to select the element type as shown below.

Line

0 g".'ve
01 ol
02 Chain
03 Survey Chain
104 Parcel
105 Profile

As each element type is selected, the list box displays all specified elements within the current
coordinate geometry database. For example, if Point is selected, all of the COGO points stored in the
GPK file are displayed in the list box as shown above.
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Just above the Element option button, a row of command icons is available for basic element storing
and manipulation.

Y,Xid@[%‘?‘

From left to right, the icons represent the following commands:

e Add Element

e Delete Element

e Edit Element

e Identify Element

e Visualize Element

e Print/Describe Element
e C(Create a selection set

Each of these commands work in conjunction with the currently selected element type.

The Navigator dialog is resizable and the columns can be customized by right-clicking on the column
heading to access the menu shown below.

71} Navigator{185) EEE
Select Tools

N X Fid & B e

Element : | Point vi
Name |Feature | Description ‘ Save Layout » | | Easting | Blevation &
SVS07 CNPT k N 1360588.971 982.060
SV908  CNPT jixe Mame 1360625496 983540 —
SV303 CNPT v Feature 1361160.540 564.160
SV910 CNPT | v Description 1360512.074 967.211
SV911  CNPT B spias 1360280500 965.854
SV312 CNPT = : P 1360784.775 996.969
SV913  HUBSET ¥4 Northing F 1361854.130 957.450
SV950 CNPT | v Easting F 1361650.303 963.230
SV961  PKNAIL | v Elevation 1360594.175 597.256
SV1000 BM I- 4 1360657.695 1000.090
SV1001 FEN1 : Show All 1360633.070 1000.081 ¥
< B st | >
Restore Defaults

Up to four different dialog configurations can be stored for each Element type by use of the Save Layout
option. Once a custom layout has been saved, it is available for recall on the menu.

The Restore Defaults command is used to restore the Navigator dialog to its default display
configuration.
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3.9.1 Add Element

With the Element option toggled to Point, selecting the Add Element button opens the Store Point

dialog box as shown below.

) Navigator(185)

)

Ohio Department of Transportation, GEOPAK Road Training Guide

For each Element type, selecting the Add Element icon activates the following COGO Dialog boxes:

Store Points
Store Line

Point

Line

Curve

Spiral

Chain
Survey Chain
Parcel
Profile

Store Parcel

Cha

ter 3 — Coordinate Geomet

Select Tools
X Bid & By
[rdd Bementfort____ )

Name | Feature | &
SV300 RSPK =
SVS01 RSPK

SV302 CNPT

SVS03 RSPK

SV304 CNPT

SV305 CNPT

SV306 CNPT

SVs07 CNPT

SV308 CNPT

SVS09 CNPT

SV910 CNPT D]
<8 :

oooooa

.} store Point
Point Name: fPHD |

Auto Increment
Coordinates

Northing: | 720330.15 |
|

Easting: | 1360542.17

Store Curve from Tangents
Store Spiral from Tangents
Store Chain from Elements
This option is not available unless GEOPAK Survey is installed.

Invokes Vertical Alignment generator
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3.9.2 Delete Element

The Delete Element icon is used to delete the select COGO element. In the example below, the curve
E185 is selected and will be deleted by executing the Delete icon. The software will prompt the user
before executing the command, as shown below, depending on the status of the Redefine toggle.

s Navigator(185)
Select Tools
NP id & B
Elemert :
Name / iFeature i ~ ‘, Are you sure you want to delete selected element(s)?
pot [ [I§ .
P102
PIO3
Pl04
PI05
PI06
PI07
Pl08
SVS00 RSPK
SVs01 RSPK
SV902 CNPT .
& | 3
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3.9.3 Edit Element

The Edit Element icon will invoke the appropriate Store Element dialog (based on the Element option)
and populate the dialog with associated data for the selected element. In the example below, point PI05
has been selected in the Navigator dialog. Selecting the Edit Element icon invokes the Store Point dialog
box, with the values for point PI05 in the dialog box. After making the desired edits within the Store
Point dialog, selecting Store Point will re-store point PIO5 with the new values, depending on the status
of the Redefine toggle.

[:5 Navigator(185) ! Store Point
She o Point Name: [ PI01 |
\ X.ld @ k? [¥] Auto Increment
: Coordinates
et r@
Edit Element Northing: |723481.901200 |
Ne / Feature ‘I & Easting: | 1360611.927500 ]
T | -
PI02 Station: [35+90.72 |
o3 S —
PIO4 = e [ ]
PIDS Cl e =/
PI06 D = Scale
i 0 e
P08 A} = 3
SVS00 RSPK [3 i [ |
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3.9.4 Identify Element

The Identify Element (ID) icon is used to select a COGO element in the Navigator dialog box by
identifying the visualization graphics in a MicroStation design file.

First, press the Identify Element button, then identify AND accept the COGO element to be identified.
GEOPAK changes (if necessary) to the Element type of the selected element. For example, if the Element
type is set to Chain, and a point is identified, GEOPAK changes the type to Point. GEOPAK identifies the
selected point and highlights it in the Name / Feature display as shown in the example below. If the
selected element is not a GEOPAK COGO element, the message “Not a GEOPAK COGO Element” is
displayed on the lower left of the MicroStation window.

Pl Navigator(185)

 Select Tools
N xpildBwe

P ¥

Name | Feature |~ *

svp7z It ] o o - =
V2274 B2 oD \
SV2275 B2 5 V < 2 *é )
5V2276 B2 ] 3
SV2277 B2 = l_ -
Sv2278 B2 |
V2279 B2 —\
SV2280 B2 g ey
SV2281 B3
SV2282 B3
SV2283 B3 el
.4 TR 3

Page 3-32 Chapter 3 — Coordinate Geomet



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

3.9.5 Visualize Element

The Visualize Element tool is utilized to visualize any COGO element. First, either temporary or
permanent visualization must be active (see page 3-9 for information on the visualization mode).

& Navigator(185). |- | X

Select  Tools
%xmm@%w
Element: Point [yicalice Element PIOI

Name Feature =

In the example above, point PI01 is currently selected in the Navigator dialog box. Selecting Visualize
Element will draw the selected COGO element into the MicroStation design file. Since point PI01 was
not stored with any Feature, the default visualization is used for the graphics as shown above.

If the elements were previously visualized, a second set of elements is not drawn. Rather, the previously
placed graphics are updated to reflect the current information in the database.

Visualization graphics for Curves and Spirals include symbols placed at the control point locations as
shown in the example below. The control point graphics can be utilized by GEOPAK dialog boxes by
selecting the elements.

Additional visualization commands are available within the Navigator dialog via the Tools pull down
menu, as shown below.
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1! Navigator(185)

_Select | Tools

3t | AddElement

Delete Element

Ele EditElement

Identify Element

2]

Name

Print/Describe Element
SV2274 EditElement Feature
SV2275 Edit Element Description
Sv2278

SV2277 Visualize Element =
SVZZ?& Unvisuzlize Element
V2279
Sv2280
Sv2281 RedrawVisualized Elements Lines

Visualize All ¥  Points

SV2282 ClearVisualized Elements [Temporary) Curves

S(V2283 Clezr Visuzlized Elements (All) Spirals

Chzins

Export Preferences

Export Selection Survey Chains

Parcels

Settings... Elements

In order to use the visualization tools, either the Permanent or Temporary visualization must be active.
These tools are summarized below:

Visualize Element
When selected, the highlighted elements are visualized, based on the associated Features. If no
features are associated with the elements, the default features are utilized.

Unvisualize Element
When selected, the visualization graphics for the highlighted element(s) is deleted. Note that
the element is not deleted from the database, just the visualization graphics.

Visualize All: Points, Lines, Curves, Spirals, Chains, Survey Chains, Parcels, Elements
Select the desired Visualize option from the option pull down menu.

Redraw Visualized Elements

When selected, all visualized elements are redrawn. If the location of a visualized element in the
design file does not correspond to its coordinates in the database, the element is redrawn using
the database information.

Clear Visualized Elements (Temporary)
When selected, all temporary visualized elements are deleted. Note that the elements are not
deleted from the database.

Clear Visualized Elements (All)

When selected all temporary and permanent visualized elements are deleted. Note that the
elements are not deleted from the database.
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3.9.6 Print/Describe

The Print/Describe element tool invokes a print point, print curve, describe chain, describe parcel or
print profile command, based on the current element type. Simply highlight the desired element within
the feature / list box, and then press the button. The appropriate print / describe command is issued.
The results of the command are displayed in the main COGO dialog box, as shown below

F.} Navigator(185)

Select Tools

N x B id &[B
Blemen :

|

Name | Feature Al

sveoo RSPk [J8

SVS01 RSPK

SV302 (W2 2! Coordinate Geometry Job: 185 Operator: TU g@
i onpr | fe Edi mement View Toos | , | |

5V305 CNPT ﬂ 3¢ / 3 Pl M —~ ,,_) AN "o O,

SVS06 CNPT Q - M k « 7 ((F i {_& r d 234 [ Trozs -y it #, "0 2)

Ve

SV307 CNPT Redefine | Permanent Visualization ][ OFF (Feature) | v [ Browse |[99.123¢  w[[99s.12" [« ][<][>][>]

RINT POINT SV300

SV309
SV310
Sl i) < 1 PRINT POINT SV300
Peint North East Station Elevation
SVs00 722,830.4542 1,360,802.5105 0+00.00 1,011.7%00
Data Set : UNTITLED
Geometry : POINT Zone = 1 Attribute: USER
Feature : RSEK
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3.9.7 Selection Tool

The last icon on the Navigator dialog is used to access the Selection Set tool. The selection tool is used
to select COGO elements based on a user definable search criteria. The Selection Set Tool dialog box is
shown at right below.

.l Navigator (185) X
Select Tools
?.z X * B .
\ id @ b k ‘4! Selection Set Tool
Element : | Point N 3 : - ey 1 v
|SE|EC1JOH Set... Belection Basis - | Name & Feature %|[Or & [1  |Highlighted ftems
Nane e I | — o m—
RSPK =
SV901 RSPK [0 Feature: | | [ Match Whole Word Only
SVS02 CNPT
SVS03 RSPK
SVS04 CNPT
SVS05 CNPT [] Net Selection Criteria
SV5S06 CNPT
SVS07 CNPT
SV508 CNPT
SVS09 CNPT
SV310 CNPT bl
&) ) 3|

Several options are supported for the Selection Basis. As each option is selected, the dialog dynamically
changes to reflect the current selection. These options include:

Name & Feature
Area Limits
Elevation Range
Linear Limits
Membership
Survey Attributes

See the GEOPAK on-line documentation for detailed information on each option. For the purpose of this
training guide we will illustrate using the Selection Set Tool dialog for a few common tasks.
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Example 1: Find the station and offset for all the existing telephone poles. Get the coordinates for each
telephone pole.

v" From the Navigator dialog, select Select > Clear Selection to clear any elements that may be
currently selected in the Navigator.

v' Open the Select Set Tool dialog. The upper right portion of the dialog should read 0 Highlighted
Items.

v' Toggle the Element option to Point in the Navigator dialog
v' Toggle the Selection Basis option to Name & Feature
v' Toggle the Feature option on

v Key-in the name of the Telephone Pole feature, TP.

v" Pick the Select button.

Select Tools
.‘:s x - D ? -
\ : id @ b ¥2! Selection Set Tool
Element : | Point v s 7
—— Selection Basis : | Name & Feature v] [ or v I 10 |Highlighted ftems
Name Feature & O Name : | PI01 v to:[PID1 v
SV1142 MB — =z
SV1143 PP — Feature : [ TP ! D Match Whole Word Only
svitas (17 |
SV1145 UBOX
SV1146 T
SV1147 T [] Not Selection Criteria
SV1148 T
SV1149 T | Select |\ J
SV1150 T :
SV1151 T
SV1152 DR3 D
] | >

To satisfy the selection criteria above, a Point must be currently selected, Or it must have the Feature TP
assigned. 10 telephone poles are found in the GPK file as shown in the upper right portion of the dialog
above. These points are also highlighted in the Navigator dialog as show at left above.

To get the coordinates for the highlighted items, select the Print/Describe Element icon from the

Navigator dialog. The results of the Print/Describe command are displayed in the Coordinate Geometry
dialog as shown on the following page.
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! Coordinate Geometry Job: 185 Operator: TU E]@
File Edit Element View Tools
¢ 1€ 43 FnLay o) A€ 3 26 1€ S ? Q.
REZR T KRN K& R PO % %% 0
[] Redefine | Pemmanent Visualization v || OFF (Feature) |+ I Browse |[99.1234  v][9799.12" V]
PRINT POINT SV1144 SV1701 SV1703 SV2232 SV2233 SV2246 SV2247 SV3077 SV3078 SV3975 v
Lol
< z PRINT POINT SV1144 SV1701 SV1703 SVZ23Z SV2233 SVzz4€é SV2z47 SV3077 SV3078 SV
Peint Nerth East Staticn Elevation E
SV1144 723,037.4022 1,360,589.5225 0+00.00 1,00€.0400 B
Data Set : UNTITLED
Geometry : POINT Zone = 1 Attribute: USER
Feature : TP
SV1701 722,074.4582 1,360,562.9845 0+00.00 993.5700
Data Set : UNTITLED
Geometry : POINT Zone = 1 Attribute: USER
Feature i i) !\

This could have also been accomplished without the use of the Selection tool. You can sort the elements
in the COGO Navigator dialog by selecting the column header. In the example below, the points are
sorted by the Feature name. All the TP points are grouped together and can be easily selected.

7 Navigator(185) =)

Select Tools

XX Fid & B e

Benert
Name | Feature / | &
V1144 ]
V1701 i
V1703 I |

w

svze2 [t 000000000 i€
sv23 [P 0000000 [k
svzo46 [P 0000
svzo47 [t 0000000000 ]
svaozz [t ]

w

svaoze  |tp |
5V3975 e ]
SV3526 TR24 v
& )

g
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Example 2: Let’s expand the selection set to include power poles along with the telephone poles that
are already selected. Once we have selected all the telephone and power poles, let’s get the station and
offset for each pole, but only the ones between station 50+00 and 60+00 along existing State Route 185
within 50’ left and right of the centerline.

v' Make sure the Selection Basis criteria is toggled to Or as shown below
v" Type in a Feature name of PP for power poles
V' Pick the Select button
Using the selection criteria above, a point must have the Feature PP Or it must have been one of the 10

Highlighted Items that were found in Example 1. Our selection set now includes 50 points that have the
Feature TP assigned, Or the Feature PP.

4} Selection Set Tool E]E’
Selection Basis : | Name & Feature v|[Or »| [50 |Highlighted ftems
O  Neme:[Pl0T ¥ w:[P0l  |w
Feature : | PP. | [ Match Whole Word Orly

[] Not Selection Criteria

I Select [}

Now let’s refine our search to find the telephone poles and power poles between station 50+00 and
60+00, within 100’ of the centerline.

v Toggle the Selection Basis option to Linear Limits

v’ Change the Selection Basis criteria to and

v" Select the Chain CLES185

v Toggle on the Station option. Key-in the station range for the search as shown below.
v" Toggle on the Offset option. Key-in offsets of -50 and 50 as shown below.

v" Pick the Select button
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W} Selection Set Tool EoX

Selection Basis : | Linear Limits v||And v| [7 |Highlighted Kems

Chain : | CLX5185 v

Station : [ 50+00.00R 1 | DP ] to: [60+00.00R 1 |[ DP ]

Offset : [ -50.000000 DP_] to: [50.000000 | DP ]

[] Not Selection Criteria
[ Select ]

Using the selection criteria shown above, a point must be one of the 50 previously highlighted items And
it must meet the Linear Limits defined above. There are 7 telephone poles or power poles between
station 50+00 and 60+00, and within 50’ left and right of the centerline of existing State Route 185.

The last step is to get the station and offset of these 7 points. To accomplish that task, use the Layout
Offset tool.

v' From the Coordinate Geometry dialog, select Element > Chain > Layout Offset
v" Select the Baseline CLEXS185
v' Toggle the mode to Point
v' To populate the Point List field, select the Populate point list from COGO Navigator icon
v' Select the Compute button.
4} Layout Offset Chain

Baseline? | CLXS185] 8%
[ Point v

Point List: | SV1662 SV1667-5V1670 SV1676-SV1677 ],£§
[[] Blevation k
[INear Poirt: | |

|Populate point list from COGO Navigator

The results are displayed in the Coordinate Geometry dialog as shown below.
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! Coordinate Geometry Job: 185 Operator: TU E]

File Edit Element View Tools
Rt 1€ a¢ v gmy  gEaE v 3 e oA ¥ s el O
Q zk+/</ ff(fﬁ(r fimu/’_)ljﬂzu""&/? Oﬁ
Redefine | Permanent Visualization || OFF (Feature) | v | Browse |[99.1234  +|[9799.12" v/
i QLAY OFF CHA CLXS185 SV1662 SV1667-5V1670 SV1676-5V1677 ]v
~
< S LAY OFF CHA CLXS185 SV16é6zZ SV16€7-5V1€70 SV1e€7€-SV1€77
Peint Nexth East Station Offset R
Svieez 721,237.9152 1,360,554.4855 58+35.35% 20.7051
Feature : PP
SV1ee7 721,837.0472 1,360,615.9925 51+75.24 -28.7098
Feature : PP
SvVl1ees 721,910.35&2 1,360,620.0225 51+61.8¢ -3Z2.43852 =
Feature : PP
v

The Select pull down menu is used in conjunction with the Selection Set tool. The dialog has the
following functions as shown below.

Select All

= Navigator(185) Highlights all elements within the Name / Feature list box

7‘7 Select 1 Tools

| Select All |
Invert Selection

Clear Selection

Invert Selection
Reverses the highlighting

‘ Selection Set

Clear Selection
Removes highlighting from those elements in the Name / Feature list
that were previously highlighted.

‘ Fit View [Selection Set)

Fit View (Selection Set)
First, highlight the desired elements in the Name / Feature list box. When this tool is selected, the
screen is fitted to display only the selected elements.
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3.9.8 Navigator Settings

The navigator includes several tool settings for user flexibility. Select Tools > Settings from the
Navigator dialog to access the dialog below.

Alert Prior to Clearing Selection Set

When activated and the user selects a command which Selection Set
requires a new selection set, an Alert message is displayed on [ ihiert Bror o Clearing Selection, Set!
the screen.
Mouse Click Actions
. . Single Click Highlight Visualized Element
Mouse Click Actions [] Single Click Window Center Visualized Element
Single Click Enables List Cell Editing
If the Single Click Highlight Visualized Element is Double Click Action : | Edit Element v |
active, a single click on any element within the Name / Bieplay Opbons
Feature list box highlights the visualized element in the Point : [ Survey Points Only  +|
MicroStation design file. Area : [Square Foot ¥ [99.12 v
When the Single Click Window Center Visualized ( OK ] [ Cancel |

Element option is active, a single click on any element
in the Name / Feature list box window centers the
element in the MicroStation view.

When Single Click Enables List Cell Edition is active the various fields in the Navigator list box
may be edited. When toggled off, no editing within the Navigator list box is supported.

Double Click Action
As a shortcut to many of the frequently used element commands,

this option enables the user to select one of the commands as Do o Delete Element
; ; : . Spdy Jpuons Print Element
shown at right. When an element in the Name / Feature list box is U e
. g . / . . “oint : |All Points  Vjsualize Element
double clicked, the selected command in the tool settings is — ik iakon Blecet

Do Nothing

invoked. For example, if the Print Element command is selected in

the tool settings, then when any element in the Name / Feature list

box is double clicked, the print element command is invoked. If the

Do Nothing option is selected, a double click does not invoke a command.

Display Options
If the current GPK file has both Survey points and COGO points, the View options support viewing all
points (both survey and COGO), COGO only, or Survey Only.

Area

Options for Square Foot and Acre are supported, which are used in various parcel tools. A setting for
number of decimal places for area computations is also supported.
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Exercise 3C - Proposed State Route 185

Store a centerline chain proposed S.R. 185 using the

information provided below. 3 PII0
) P.I. STA. 67+42.79
v' Use the Equate Point or Copy Point command to = A=64° 43 4474 T)
store points PI10-PI13 at the same location as ‘Q Dc = 6° 00" 00”
points PI01-PI04. L1 R = 854.93
“ by Ls = 205,00’
v’ Store a Spiral-Curve-Spiral combination using the 85=06" 09 00*
curve data shown at right. LT 5 b B¢
57 = 68.41
x = 204. 76"
v Using ODOT’s Recommended GEOPAK Naming y = 1.33
Standards, what should you name the curve and ? k = 102.46"
spirals for this alignment? f\b p = L83
g Ac = 82° 25" 447 (L T)
Curve Name o Le = 873.8r
Back Spiral Name w Ts = 708, 3":
Ahead Spiral Name Esi= 0443
v’ Store a chain for the proposed centerline of State

Route 185 using 35+90.72 as the beginning station.
Using ODOT’s Recommended GEOPAK Naming
Standards, what should you name the proposed
chain?

Chain Name

113

After storing the chain for proposed State Route 185, answer
the following questions:

1. What is the station at the ST of proposed State Route 1857

2. What is the station on the existing centerline of State Route 185 at the location of the ST of proposed
State Route 1857 (Hint: use “Layout Offset Chain Chain”)

v Using the stations from questions 1 and 2, store a station equation on the proposed centerline.
The Back station will be the station on proposed State Route 185 at the ST location. The Ahead
station is the station where the ST of the proposed centerline chain meets the existing chain
CLXS185. What should you name the point that is stored at the Station Equation?

Tip: Make sure the redefine toggle is on before you initiate the station equation command.
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Exercise 3D - Proposed Jameson Road

Store a chain for the proposed relocation of Jameson Road using the information shown in the figure
below.

P.I. STA. /4+83.16
A=54° 00740 (LT)
De = 24° 547 40~

R = 230.007 -
T =17.22
/5 L = 216.8/

£ =28.15

v’ Store points PI15 and PI16 at the same location as points PI05 and PI06.

v’ Store point PI17 such that the line defined by points PI16 and PI17 is perpendicular to
proposed State Route 185. Hint: Point PI 17 will intersect proposed S.R. 185 within the limits of
the curve. In order to be perpendicular to a curve, the line defined by point PT16 and point
PI17 must pass through the center (CC) of the curve.

v/ Store a curve using the radius shown in the curve data above. Following the ODOT GEOPAK
Guidelines, what should you name the curve?

v’ Store a chain for proposed Jameson Road using 10+00 as the beginning station. Following the
ODOT GEOPAK Guidelines, what should you name the chain?

After storing the chain for proposed Jameson Road, answer the following questions:
What is the station on proposed S.R. 185 at the intersection with proposed Jameson Road ?

What is the station on proposed Jameson Road at the intersection with S.R. 185 ?
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3.10 The COGO File Menu

When a coordinate geometry command is generated via dialog or command line, the command is added
to a buffer in memory. The buffer provides an audit trail of all coordinate geometry commands that you
have processed during the current session. This audit trail is created whether the COGO operations are
generated via key-ins, dialog boxes or stored MicroStation graphics.

The audit trail of coordinate geometry commands contained in the memory buffer can be optionally
saved into an Input File. These input files can be later retrieved and loaded into the buffer whereupon
the COGO commands can be edited and reprocessed. The adjusted buffer contents can be re-saved into
the original Input File or saved into another Input File.

To facilitate saving and retrieval of this audit trail, GEOPAK provides numerous commands within the
coordinate geometry software. Saving, appending, loading, cataloging, and deleting audit trail input
files, in addition to printing input and output file commands, assist the user in productively utilizing the
coordinate geometry throughout the a project. These file commands are selected via the File menu and
the Edit menu.

In this section, we will summarize the available commands. See the GEOPAK online help for complete
documentation of these commands.

1} Coordinate Geometry Job: 185 Operator: TU

Filen Edit Element View Tools
|, _E-reire.ncesw 3 %::ﬂ /‘ /-:ﬁ {.& r* (k rf_»;l*' d H.r,;)‘ /_) D’ {'@} 4 25‘3% % O.O @
P mIest  fVisuaization ][ OFF (Featur) | ¥ 9123 w[s9012 ¥
[ v

Input File Restore

Database Utilities

Import »
Export »
Exit

Input File Utility
Includes options to load, save, delete, and print input and output files.

Input File Restore
Loads input files created via the Store Graphics dialog.

Database Utilities
Two utilities are available for database maintenance.

Validate

Looks for problems and errors in the GPK database and reports the findings. This command does
not attempt to clean or compress the database.
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Clean and Compress

This command scans the current GPK file and removes any corrupt element(s). As part of the
rebuilding process it also compresses the GPK file. The results of the rebuilding are saved in a log
file in the same directory as the GPK file.

Import

The Import options listed below are available:
o Merge GPK File
e ASCII Points
e SDMS Alignments and Points

e LAND XML 1.0 Geometry
e RDS
e VDOTPLT
Export
The Export options listed below are available:
e ASCII Points
e SDMS Points
e SDMS Alignments
e LandXML 1.0 Geometry
e Alignments and Profiles
Exit

Exits coordinate geometry session
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3.11 The COGO Edit Menu

Whereas the File commands control the file management of input and output files, the Edit pull down
controls the content of the COGO command buffer. Numerous Edit commands within the coordinate
geometry session facilitate basic modification, addition and deletion of lines within the active input file.
From within the Coordinate Geometry window, these Edit commands are selected via the Edit pull down
as shown below.

1} Coordinate Geometry Job: 185 Operator: TU

File | EditN Element View Tools
R Qle§r c _+_ I/‘/-:e {& f' (k (‘ d "',n_)‘ f') D@}‘, Lk %O.DQ

Delete

Bl et Jnent Visualization W|[OFF (Feature) | ¥ [ Browse ][99.1234 [9°99.12" |
0G0 |

Modify

Read All
Type All

Line Range

Editor

A detailed description of each command is available via the GEOPAK on-line help. Select Applications >
Road > Help to access the on-line help. Each item is summarized below.

From the help dialog, select Command Reference > Geometry > Coordinate Geometry> Command
Reference > Edit > Edit Commands to view detailed information on the commands listed below.

Clear Removes the current list of COGO statements from the buffer
Delete Deletes the specified line or range of lines

Insert Inserts the specified line at the specified location

Modify Replaces a specified text string with a redefined text string

Read All Processes all lines in the current input file

Type All Displays all lines in the current input file

Line Range Reads or processes the specified line range

Editor Invokes the GEOPAK text editor populated with the current input file
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3.12 Working with COGO Input and Output Files

COGO input and output file names can be user-defined, but must be within the software parameters as
detailed below. For the example, assume the job number is 185, and the operator code is “tu”.

File Type Naming Convention Example
Database job*** gpk job185.gpk
Input name***.,i0C align185.itu
Output name***.00C temp185.0tu
Auto generated input j***00C.inp j1850tu.inp
Journal jou***.i0C joul85.itu

Input files contain a list of the commands that have been processed during a COGO session. The
input file can be later retrieved and loaded into memory whereupon the COGO commands can
be edited and reprocessed if desired.

Output files contain the list of commands that were processed during the COGO session as well
as the results of the command.

The Journal Files are used to recover a coordinate geometry session that is abnormally
terminated.

During some of the procedures in GEOPAK, the software automatically generates an input file.
The Store Graphics command is one example. In these cases GEOPAK names the created file
j***00C.inp where *** is the job number and OC is the operator code.

This naming convention is enforced to allow the software to sort input and output files by type, operator
code, and job number. When the Input File Utility dialog is accessed, by selecting File > Input File Utility,
the name of previously stored files is shown in the dialog. Only the files that match the current operator
code and job number are shown in the list box. An example is shown below.

W} Input File Utility A=
File Name Subject
demo STORE CHAIN DEMO
| Save v | Name: | cixs |Subject: | [ None ]
Apply

The Input File Utility commands are used to save both COGO input and output files.
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From the COGO dialog, select File > Input File Utility to access the dialog below.

4} Input File Utility

File Name | Subject |

Load

Append
Catalog

Delete

Output

Print Input File
Print Output File

Name: | |Subject: |

Apply

The dialog has the following functions:

Load

Append
Catalog
Delete

Output

Print Input File
Print Output File
Save

Clears the COGO memory buffer and then loads (into memory) the current contents of a
previously stored input file. Once loaded, the COGO commands entered in the input file can be
processed (read), edited, modified or deleted

Appends the specified input file to the current input file
Displays a listing of all input files for the current operator within the specified project
Deletes the selected input file

Save the COGO output in an ASCIl output file in a format suitable for reviewing, editing or
printing to a printer

Prints the selected input file to the Windows printer
Prints the selected output file to the Windows printer

Saves an Input file containing the commands that have been processed during the current COGO
session
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3.12.1 Saving an Input File

As commands are processed, the list of commands is available from the COGO Key-in field as shown in

the example below.

4} Coordinate Geometry Job: 185 Operator: TU

File

REZR YK/ &K Re. A O Gm % %%P
[7] Redefine. | Pemanent Visuaization | OFF (Feature) | v [ Browse ][99.123¢ wi[9799.12" (<< ][<][>]

t Element View Tools

Store Chain DEMO DEMO1 CUR DEMO DEMO3

tore Chain DEMO DEMO1 CUR DEMO DEMO3
Store Curve DEMO PB DEMO1 P DEMO2 Degree 6.0 PA DEMO3
Lone ooy, Store Point DEMO3 7217989463595 1365672.0375731

ong 9% gtore Point DEMO2 721975.88047186 1364443 5141026
Mid. Ozd-lgiome Point DEMO1 723810.40788423 1364341.1371467

Radius
External

P.C. Statzrom UTUUSUU N TZZ, TOC %11t = I, 56%, 599- 9561

Commands can be selected from the list, edited directly in the COGO Key-in field, and reprocessed. The

commands can also be edited and reprocessed in an editor by selecting Edit > Editor.

‘4! Cogo Command Editor: C:\GPKclass\12345\geopak\... Q@|
File Edit

BB i aB o o

tore Peoint DEMOL 723810.40788423 1364341.137148&7
Store Peoint DEMOZ 721875.8804718¢ 1364443.514102¢6
Store Peoint DEMO3 721798.94635595 1365672.0375731
Stere Curve DEMO PB DEMO1l PI DEMOZ Degree ©.0 PA DEMO3
Store Chain DEMO DEMO1 CUR DEMO DEMO3

|Line: 1

To save an input file, take the following steps:
v Select File > Input file Utility, and then select the Save option as shown below
v' Type in the Name and an optional Subject line for the input file

‘4! Input File Utility

File Name | Subject
demo STORE CHAIN DEMO
Save +| Name: | DEMO |Subject: | Store chain DEMO
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The file is saved in the current Working Directory. The actual file name is modified to comply with the
naming convention detailed previously in this section. The resulting file name is demo185.itu. The
content of the file is shown below.

Copyright: (c) 2008 Bentley Systems, Incorporated. All rights reserved.
Project: 12345 Design

Subject: STORE CHAIN DEMO

Job No. 185 Operator: TU

Date: Thursday December 11, 2008 2:47 pm

SYSTEM FIX 4 ASEC 2 BEAR PRI 0 RED NE STA 2 FILE: 'DEMO'

STORE POINT DEMOl 723810.40788423 1364341.1371467
STORE POINT DEMO2 721975.88047186 1364443.5141026
STORE POINT DEMO3 721798.94635595 1365672.0375731
STORE CURVE DEMO PB DEMOl PI DEMO2 DEGREE 6.0 PA DEMO3
STORE CHAIN DEMO DEMOl1l CUR DEMO DEMO3

END

* F Ok F H *
ol WN PR

3.12.2 Saving an Output File

Output files are saved via the Input File Utility dialog. Take the following steps to save an output file.
v Select File > Input file Utility, and then select the Output option as shown below

v" Type in the Name for the file

2! Input File Utility A=
|_File Name | Subject
DEMO [ None |
[Output v Output File: | DEMO
Apply N

The file is saved in the current Working Directory. The actual file name is modified to comply with the
naming convention detailed previously in this section. The resulting file name is demo185.otu. The
content of the file is shown below.
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Copyright: (c) 2008 Bentley Systems, Incorporated. All rights reserved.

Project: 12345 Design

Subject:

Job No. 185 Operator: TU

Date: Thursday December 11, 2008 2:56 pm

SYSTEM FIX 4 ASEC 2 BEAR PRI 0 RED NE STA 2 FILE: 'DEMO'

* 1 Store Point DEMOl1l 723810.40788423 1364341.1371467

N 723,810.4079 E 1,364,341.1371
Point DEMOl redefined.

* 2 Store Point DEMO2 721975.88047186 1364443.5141026

N 721,975.8805 E 1,364,443.5141
Point DEMO2 redefined.

* 3 Store Point DEMO3 721798.94635595 1365672.0375731

N 721,798.9464 E 1,365,672.0376
Point DEMO3 redefined.

* 4 Store Curve DEMO PB DEMOl1l PI DEMO2 Degree 6.0 PA DEMO3

Curve Data

Voo ooo— *
Curve DEMO
P.I. Station 7+81.75 N 721,975.8805 E 1,364,443.5141
Delta = 78° 36' 37.44" (LT)
Degree = 6° 00' 00.00"
Tangent = 781.7456
Length = 1,310.1734
Radius = 954.9297
External = 279.1760
Long Chord = 1,209.8025
Mid. Ord. = 216.0216

P.C. Station 0+00.00 N 722,756.4116 E 1,364,399.9561
P.T. Station 13+10.17 N 721,864.4419 E 1,365,217.2761
c.C. N 722,809.6193 E 1,365,353.4022

Back = S 3° 11' 38.81" E

Ahead = S 81° 48' 16.25" E

Chord Bear = S 42° 29' 57.53" E

Curve DEMO redefined

* 5 Store Chain DEMO DEMOl CUR DEMO DEMO3
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3.12.3 View > Command Output > Save Content As

Output files are useful for saving a report containing specific information such as a Describe Alignment
command, however keep in mind that the output file will contain the output for all the commands that
have been run in the current COGO session. There is another way to save a report containing only the
desired contents.

The View pull down menu contains commands to clear the COGO window, and to save the contents of
the COGO window as an ASCII file. The Clear and Save Content As... commands are shown below.

1} Coordinate Geometry Job: 185 Operator: TU [D@
File Edit Element View Tools
RE#E K & (F K P D % %% 0
|| ¥ Redefine ' g " << >
— Visuzlization » prure) (8] Browss J|99.124 il 999 12 5

v

Format »
5 A0 -
| v COGOKey-in 8
;I Command Output > Detach Window

Error Alert 4 v Window Navigation

v Text Coloring

Clear

Save ContentAs...

Take the following steps to save an ASCII file with the results of a Describe Alignment command.

v' Select View > Command Output > Clear to clear the contents of the COGO window
v" Open the Chain Utility dialog by selecting Element > Chain Utility
v" Select the desired chain name from the list, and then select the Describe icon

D
Chain | Describel

CLPJAME
CLPS185

CLXS5185

v Save the results of the Describe Chain command by selecting View > Command Output > Save
Content As... to save the file. The contents of the file are shown below.
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<* 5 Describe Chain CLXS185

Chain CLXS185 contains:
PI101 PI102 CUR XS185103 PI104

Beginning chain CLXS185 description

Point PI101 N 723,481.9012 E 1,360,611.9275 Sta 35+90.72
Course from PI101 to PI102 S 0° 45' 30.00" W Dist 864.4200

Point PI102 N 722,617.5569 E 1,360,600.4869 Sta 44+55.14

Course from PI102 to PC XS185103 S 1° 03' 01.00" W Dist 2,097.5253

Curve Data

Curve XS185103
P.I. Station 67+42.79 N 720,330.2912 E 1,360,558.5548

Delta = 64° 43' 44.00" (LT)
Degree = 19° 05' 54.94"
Tangent = 190.1247

Length = 338.9197

Radius = 300.0000
External = 55.1724

Long Chord = 321.1816

Mid. Ord. = 46.6019

P.C. Station

65+52.67 N 720,520.3841 E

1,360,562.0397

P.T. Station 68+91.58 N 720,245.9888 E 1,360,728.9676
C.C. N 720,514.8851 E 1,360,861.9893

Back = S 1° 03' 01.00" W

Ahead = S 63° 40' 43.00" E

Chord Bear = S 31° 18' 51.00" E

Course from PT XS185103 to PI104 S 63° 40' 43.00" E Dist 1,119.5753

Point PI104 N 719,749.5626 E 1,361,732.4663 Sta 80+11.16

Ending chain CLXS185 description

Note that the Describe Chain command in the sample file above was the fifth command processed
during the COGO session. There are two Clear commands in the GEOPAK COGO pull-down menus. The
commands differ as follows:

Edit > Clear

Issuing this command does not clear the COGO window. This command clears the COGO
memory buffer. All commands previously processed are discarded and cannot be recovered
unless they were saved in an Input File before issuing the Edit > Clear command. The next
command that is entered will be command number one.

View > Command Output > Clear
This command clears the output window, but does not clean the COGO memory buffer.
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3.12.4 Loading, Editing, and Reprocessing an Input File

COGO Input files are ASClII files that can be edited using any ASCII text editor. The contents of an input
file can be reloaded and edited directly in GEOPAK before reprocessing.

To load a previously saved input file, take the following steps:
v Select File > Input file Utility, and then select the Load option as shown below
v Select the file and press Apply

7 Input File Utility

File Name _ Subject l
clxs [ None |

demo STORE CHAIN DEMO

Load v| [] Allow Commands to be Added

The contents of the file are loaded into memory. The first 10 lines of the file are displayed in the COGO
window.

) Coordinate Geometry Job: 185 Operator: TU Q

ks
R K RO R D m 3 %% P

] Redefine [ Permanent Visualization [ OFF (Feature) | v [ Browse ][99.123¢ wi[s7935.12" [ << J[<][>][>]
. |

Edit Element View Tools

< Lead demo

File: 'DEMO' Project: '12345_Design'

STORE POINT DEMOLl 723810.40738423 13€4341.13714¢€7
STORE POINT DEMOZ 721975.88047186 13€4443.514102¢
STORE POINT DEMO3 7217398.94635595 13€5672.0375731
STORE CURVE DEMO PB DEMOl1l PI DEMOZ DEGREE 6.0 PA DEMO3
STORE CHAIN DEMO DEMO1 CUR DEMO DEMO3

END

wowN e

B R R R KRR

o

IRl
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After loading the input file into memory, the command lines can be edited before processing as follows:
v Select Edit > Editor to open the Cogo Command Line Editor shown below

¥} Cogo Command Editor: C:\GPKclass\12345\geopak\.... [= |[B](X]
File Edit

tore Point DEMO1l 723810.40788423 1364341.137148&7
Store Point DEMOZ 721575.88047186 1364443.514102¢
Store Point DEMO3 721798.94635595 1385672.0375731
Stcre Curve DEMO PB DEMO1l PI DEMOZ Degree €.0 PA DEMO3
Store Chain DEMO DEMO1 CUR DEMO DEMO3

ILine: 1 \Col: 1

The contents of the file can be edited and reprocessed from this editor. Most of the functions in the
editor are familiar text editing options. The dialog two specialized functions detailed below.

The leftmost icon is Restore. When pressed, all information from the editor is placed in the COGO buffer
and displayed in the Command Output window; however, none of the lines are processed.

The second icon, Restore / Read, places the information in the COGO buffer AND processes all lines.

When exiting the editor, the user is returned to GEOPAK, however any changes made within the editor
are lost if a File > Save or Restore / Process command was not completed prior to exiting.

Input files can also be reprocessed after loaded by selecting Edit > Read All from the main COGO dialog.
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3.12.5 Make Input File

Input files can be generated from COGO elements stored in the GPK file at any time by use of the Make
Input File key-in command. The format of the command is as follows:

MAKE INPUT FILE file-name element-list

where:
file-name Name of the input file where GEOPAK commands are written.

element-list List of GEOPAK elements for which input file commands are to be created. The
format for the element-list must include at least one of the following:

CHAIN name

CURVE name

PARCEL name

point number or range of point numbers
PROFILE

LINE name

SURVEY CHAIN name ( Survey Chains)
SPIRAL name

ALL

The element names may include wild card characters. Selection of a chain implies the inclusion of the
store chain command but also implies the inclusion of additional store commands for each individual
component element (e.g., point, curve, or spiral comprising the chain).

The Make Input File command is typically used to:
e Reconstruct lost or disorganized input files or
e Transfer elements to different job numbers.

Example:
Make Input File CLXS185.itu chain CLXS185

The contents of the input file are shown below.

$ Job Name: 185

$

$ -- COGO CHAIN COMMANDS -- generated by pattern: CLXS185

$

$ Chain CLXS185

STO POI PI101 N 723481.9012000000 E 1360611.9275000000 STA 3590.7200000000 DESCRIPTION "PR SR185 PI 1"
STO POI PI102 N 722617.5569117873 E 1360600.4868778947 STA 4455.1400000001 DESCRIPTION "PR SR185 PI 2"
STO POI PI104 N 719749.5626393603 E 1361732.4663295001 STA 8011.1601781014 DESCRIPTION "PR SR185 PI 4"
STO CUR XS185103 PC N 720520.3840512725 E 1360562.0397041284 DB 181.0502777778 D 19.0985931710 DEL -
64.7288888889 STA PC 6552.6652542104

STO CHA CLXS185 PI101 PI102 CUR XS185103 PI104 AS IS

$
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Exercise 3E - COGO Input and Output Files

v’ Store an input file named TRAIN containing the COGO commands that you used during the lab.

What is the full name of the resulting file?

By default, where will the file be stored?

v’ Store an output file named OUT containing the output for all of the COGO commands that you
have run during the lab exercises.

What is the full name of the resulting file?

By default, where will this file be stored?

v Describe the proposed S.R. 185 chain. Store an output file containing only the results of the
Describe command.
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3.13 Graphical COGO

GEOPAK provides a set of Graphical COGO commands to store coordinate geometry elements, points,
lines, curves, spirals, chains, and parcels, using a MicroStation “point and click” interface while
maintaining full double precision. Elements placed using Graphical COGO commands are stored in the
coordinate geometry database (GPK file). The Graphical COGO tools can be accessed from the GEOPAK
Road Tools palette as shown below.

2
%fﬁ\- 1 COGO

g)l 2 Graphical COGO

ﬂjd 3 Horizontal Alignment Generator
L
| ~ ¥ 4 Design Multicenter Curve

Py

nu-}i,
A
y 8

5 Store Graphics
o 6 Auto Store Graphics
z

RN |

Subdivide Wizard
>

e
Dy

@ 0 Legal Description Editor

8 VPI Based Vertical Alignment Design Tools
9

Component Based Vertical Alignment Design Tools

=3 Open as ToolBox

Elements created with Graphical COGO commands are stored in the GEOPAK coordinate geometry
database. A coordinate geometry session must be open whenever the Graphical COGO tools are
invoked. If COGO is not active, you will be prompted to open a GPK file as shown below.

Coordinate Geometry
8112345 _Desiar|

Job: [ 185 | QQ
Operator Code: | TU

Subject: [ [ None ]

[ Cancel ]

Enter the Job Number and the Operator Code. The Project Name and Subject are optional. Select OK to
access the Graphical COGO tool frame shown below.
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Each icon in the tool frame is a tool box that one can be "torn off" to become a separate "tool box." The
individual tool boxes can be docked and resized. There are four tool boxes, with the following titles:

e Store Elements

e Modify Elements

e Manipulate Elements
e Groups

Operation of the individual Graphical COGO tools is very thoroughly documented in the GEOPAK online
help. Select Applications > Road > Help to access the online help. From the online help, select Bentley
GOPEK Road V8i > Command Reference > Geometry > Graphical Coordinate Geometry. A summary of
the available tools is show in the next few pages.

Store Elements
The Store Elements tool box contains eleven icons: (from left to right)

Store Elements

e Storea Point

e Store Equally Spaced Points

e Locate Point

e  Store Line From Existing Points

e  Store Line By Two Points

e Store Tangent Line

e Store Curve by Three Points

e  Store Curve by Center

e  Store Tangent Curve Constrained
e  Store Tangent Curve Unconstrained
e  Store Tangent Spiral

Modify Elements
The Modify Elements tool box contains nine icons: (from left to right)

Modify Elements

e  Partial Delete

e Extend Plan View Elements

e Trim Elements

e Intersect Elements

e Extend Element to Intersection
e Extend Elements to Intersection
e  Construct Circular Fillet

e  Construct Chamfer

e Cut Element
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Manipulate Elements
The Manipulate Elements tool box contains four icons: (from left to right)

Manipulate Elem... (X]

e Move Plan View Element
e Rotate Plan View Element
e Copy Parallel

e Delete Element

Groups
The Groups tool box contains two icons: (from left to right)

e  Store Chain
e  Store Parcel

Element Names

When COGO elements are stored using the Graphical COGO commands, the element name is
automatically assigned using the “next available” element name. When any tool requiring an element
name is opened, the next available element name becomes the default. However, the user has the
option to change to any supported element name.
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3.14 Horizontal Alignment Generator

The GEOPAK horizontal alignment generator tools provide the capability to graphically design and
modify horizontal alignments in either a MicroStation 2D or 3D file. The tool frame is displayed in
response to selecting the Applications > Road > Geometry > Layout Alignments Horizontal pull down or
from the GEOPAK Road tool palette as shown below.

a
/g\’: flg\- 1 COGO
i&l) 2 Graphical COGO
|:#/%n 3 Horizontal Alignment Generator
7 8
0; % ¥ 4 Design Multicenter Curve
uney

ﬁ Iﬂ 5 Store Graphics
y 8
6 Auto Store Graphics

7 Subdivide Wizard

VPI Based Vertical Alignment Design Tools

8
9 Component Based Vertical Alignment Design Tools
% 0 Legal Description Editor

=3 Open as ToolBox

Elements created within the Horizontal Alignment Generator may be stored within a GEOPAK
coordinate geometry database. However, a coordinate geometry session must be open whenever the
generator is invoked. If COGO is not active you will be prompted to open a GPK file as shown below.

Coordinate Geometry
| |
Job: | 185 | QQ

Operator Code: | TU

Subject: [ @1

( 0K | [ Cancel |

Enter the Job Number and the Operator Code. The Project Name and Subject are optional. Select OK to
access the Horizontal Alignment Generator tool frame shown below.

oX]
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Preferences
Select File > Preferences from the Horizontal Alignment Generator dialog to access the Preferences
dialog. See the GEOPAK On-Line help for detailed information regarding the Preferences dialog and its

settings. For the purpose of this training guide, we will detail only the dialog options that relate to
selecting and using the ODOT Design Tables.

Curve Design Tables

When the Curve Design Tables category is selected, the Preferences dialog dynamically changes
as shown below.

I\ preferences E] = 8]

Category | Design Tables Indexed by Vehicle Type
Element Symbology

COGO Element Names Symmetrical 3 Centered Curve
rve Design Tables [ pak\road\design_tables\HA_sym3CC_20021bl | Q
Spiral Design Tables Asymmetrical 3 Centered Curve

Tum?ng Paths ! | ak'\road'\design_tables\HA_asym3CC_20021bl | Q
Pl Alignment Display ;

P| Alignment Design Symmetrical Tapered Curve

Parameter Fomats I\mad\design_tables\HA_TaperCurve_ZOOZ.th |Q

Dynamic Increments Asymmetrical Tapered Curve

[ HA_TaperCurve_Asymmetrical_2001englishibl | Q

The following Curve Design Tables have been configured according to ODOT Standards:

Symmetrical 3 Centered Curve
i:\ ODOTstd\V8istd\geopak\road\Design_Tables\HA_Sym3CC_2002.tbl

Asymmetrical 3 Centered Curve
i:\ ODOTstd\V8istd\geopak\road\Design_Tables\HA_Asym3CC_2002.tbl

Symmetrical Tapered Curve
i:\ ODOTstd\V8istd\geopak\road\Design_Tables\HA_TaperCurve_2002.tbl
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Spiral Design Table

When the Spiral Design Tables category is selected, the Preferences dialog dynamically changes
as shown below.

2} Preferences E] 7‘ @

Category ]
Element Symbology

COGO Element Names | | 5d\design_tables\HA_spiral_emax80_20061bl | Q
Curve Design Tables

Tuming Paths

Pl Alignment Display
Pl Alignment Design
Parameter Formats
Dynamic Increments

Spiral Design Table Indexed by Curvature

The following Spiral Design Tables have been configured according to ODOT Standards:

i:\ODOTstd\V8istd\geopak\road\Design_Tables\HA_spiral_emax60.tbl
i:\ ODOTstd\V8istd\geopak\road\Design_Tables\HA_spiral_emax83.tbl

Parameter Formats

When the Parameter Formats category is selected, the Preferences dialog dynamically changes
as shown below.

I\ preferences E] @

Ly ] General

Element Symbology

COGO Element Names Curve Parameter : | Degree (Arc) v

Curve Design Tables L

Spiral Design Tables Direction : i_BGﬂQA"]

Tuming Paths

Pl Alignment Display Pl Alignment

Pl Alignment Design

Pl Coordinates : | XY v

Dynamic Increments Distance: |PltoPI  ~ v_]
Spiral Parameter : | Length v

For ODOT projects utilizing the ODOT Design Tables, set the Curve Parameter option to Degree
(arc) as shown above. The other options can be set as desired by the user and are detailed in the
GEOPAK on-line help.

Page 3-64 Chapter 3 — Coordinate Geomet



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

Each design table can be used with its corresponding Horizontal Alignment command to set default
values for various parameters within the Horizontal Alignment command. For example, from the Place
SCS dialog you can select the Design Table and the Degree. The Entry Spiral and Exit Spiral values are
set according to the values configured in the selected Spiral design table.

2} Place SCS (Intersecting Elements) Q f @

Design Table : |55mph 2 Lanes

Entry Spiral : | 205.000000 |

Bt Spiral : [205.000000 |
[] Loop {Bxterior Construction)

Truncate : | None v

Tools
When Tools > Main is selected, the tool frame shown below opens.

Alignment Tools

Each icon in the tool frame is a tool box that can be "torn off" to become a separate "tool box." The
individual tool boxes can be docked and resized. There are six tool boxes, with the following titles:

Lines / Curves
Curve Combinations
Spiral Combinations
Complex Transitions
Alignment
Manipulate

Alternately, each of the tool boxes may be opened by selecting them from the Tools option on the main
menu bar, as shown below.

0 ontal Alignme
 File DesignTables | Tools |

Main

Lines /Curves

Curve Combinations
Spiral Combinations
ComplexTransitions

Alignment

Manipulate
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Operation of the individual Horizontal Alignment Generator tools is very thoroughly documented in the
GEOPAK online help. Select Applications > Road > Help to access the online help. From the online help,
select Bentley GEOPAK V8i > Command Reference > Geometry > Layout Horizontal Alignments. A
summary of the available tools is show in the next few pages.

Lines / Curves
The Lines / Curves tool box is depicted below and has seven icons (left to right):

Lines / Curves

Store a Line By Two Points

Store a Line Tangent To an Element
Store a Circular Curve by Three Points
Store a Circular Curve by Center Point
Store a Unconstrained Tangent Curve
Place Simple Curve

Place Simple Transition Element

Curve Combinations
The Curve Combinations tool box is depicted below and has five icons (left to right):

Curve Combinations (¥

e Place Turning Path

e Place Compound Curves

e Place Three Centered Curves
e Place Reverse Curves

e Place Taper Curves

Spiral Combinations
The Spiral Combinations tool box is depicted below and has six icons (left to right):

e Place SC Tangent to Line

e Place ST Tangent to Curve

e Place SC Tangent to Curve

e Place SCS (Intersecting Elements)
e Place STS (Disjoint Curves)

e Place SCS (Disjoint Curves)
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Complex Transitions
The Complex Transitions tool box is depicted below and has three icons (left to right):

e Place Complex Ramp
e  Place Ramp Connector
e Place SCSCS Curves

Alignment
The Alignment tool box is depicted below and has three icons (left to right):

e Place Dynamic Alignment
e Place Pl Alignment
e Store Chain

Manipulate
The Manipulate tool box (second column, third row) is depicted below and has four icons (left to
right):

Manipulate 3]

Move a Plan View Element
Rotate a Plan View Element
Extend a Plan View Element
Delete an Element
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3.15 Multicenter Curve Tool

The Multicenter Curve Tool can be accessed from the Road Tools dialog, or by selecting Applications >
GEOPAK > Road > Geometry > Design Multicenter Curve from the MicroStation pull down menu.

The Multicenter Curve Tool dialog, shown below,
is opened.
1 COGO

2 Graphical COGO

L
Je s,

The Multicenter Curve tool is used to store
curves for the radius return between two COGO
chains. The application can store one, two, and
three centered curves. Optionally, the
application can be used to design the vertical
profile along the radius returns. This can be
particularly useful for designing the vertical
grade along the radii for import into the GEOPAK ‘
Corridor Modeling tool. "

¢

3 Horizontal Alignment Generator

v

A

©

®g f,ﬂ

Design Multicenter Curve N

o
14
g

=

5 Store Graphics

&

v

6 Auto Store Graphics

7 Subdivide Wizard

flh‘, 8 VPI Based Vertical Alignment Design Tools

4

9 Component Based Vertical Alignment Design Tools

See the GEOPAK online help for more @ 0 Legal Description Editor
information on the operation of this command.

| =3 Open as ToolBox

) Multicenter Curve Tool E]]E‘@
File
Horizontal | |
Curve Type: _:Qngicfegtre”rrij(} [[] Store to GPK File Apply
Alignments

Select By: [GPK Aignment /| oChans___|
Job: [ | Q [G<00:000
Entry Bit
Chain: |No Chains v| 3 Chain: [No Chains v 3
[No Profiles | [No Profiles |

One Center
[] Entry Width:

Radius: [ 0.000

[ Ext Widkh: [0°00 | [By Level Symbology ¥/
¥
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3.16 Store Graphics

The Store Graphics tool can be used to store points, curves, chains, and parcels into the coordinate
geometry database from graphical elements in a 2D or 3D MicroStation file. When the Store Graphics
tool is used within a 3D file, only the XY coordinates are used to store the COGO elements and no profile
is generated.

Note: In previous versions of MicroStation the accuracy of the data stored within the GPK file by use of
the Store Graphics command was based upon the Working Unit resolution of the MicroStation design
file. With the release of MicroStation v8 all graphic elements are stored with double precision
coordinate values. ODOT has not recommended use of the Store Graphics tools with previous versions
of MicroStation due to potential errors in the accuracy of design file graphics. Coordinate accuracy
should no longer pose a problem with MicroStation v8.

The Store Graphics dialog can be accessed by selecting Applications > Road > Geometry > Store
Graphics, or from the Road tool palette as shown below.

j‘g 1 COGO

2 Graphical COGO

oo )
/ﬁ 3 Horizontal Alignment Generator

@R%?\a\’@ é

4 Design Multicenter Curve

o,
£
s
v

5 Store Graphics

&7

vihe ‘%
‘N

3

"%
i
i

6 Auto Store Graphics
@ 7 Subdivide Wizard

L

"l\g 8 VPI Based Vertical Alignment Design Tools

Jlhi
m 9 Component Based Vertical Alignment Design Tools
@ 0 Legal Description Editor

=3 Open as ToolBox

The following graphical elements can be stored in the Coordinate

1} Store Graphics B;@

Geometry database by use of the Store Graphics dialog: Setings
: E|Q
¢ Point Operator Code: ,l.l 1
e Curve | Point v/ | |
e Chain
e Parcel

For detailed instructions on use of the Store Graphics dialog, see the
GEOPAK on-line help
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COGO Exercise 3A - Answers

As you store COGO elements in the GPK file, the graphics are drawn utilizing the current visualization
settings. Before you begin, set the COGO Visualization settings to display the COGO elements.

v" Make sure the Feature Preferences are set to use the ODOT Standard SMD file ODOT.smd.

v The Plot Scale is used when visualizing the COGO features. Use a plot scale that is large enough
to read the point numbers when you are zoomed out.

.} User Preferences

Unit System: | Engiish w| [ Output Accuracy
i e Distance: | 99.1234 v
ordinates: ———
Station: | 9+59(3).12 v
Direction: | Bearing v —
Angle Seconds: [9_9'9.12" (¥
Station: | 12+34 v

Working Directory: | C:\GPKclass\12345\geopak |

[ Feature Preferences... ]
[[] Show this dialog at startup
[  COGO Preferences... |

- ‘4! Feature Preferences

Apply Best Match Feature Plot Scale: 1.0000?
[[] Use Shared Cells Point Label Redraw: | Position by SMD Settings

Within the main COGO dialog box, set the visualization mode to Temporary Visualization as shown
below, or Permanent Visualization. In Temporary Visualization mode, the visualization graphics will be
removed from the design file when you exit COGO.

7} Coordinate Geometry Job: 185 Operator: TU

File Edit Element View Tools

REZR T AR QIO R -0 w3 %% 0
[7] Redefine | b Disable Visualization  [OFF (Feature) | v [ Browse ][99.123¢  w[99912" [ <«<][<][>]

Temporary Visualization
Pemmanent Visualization

COGO Keydn: |

v
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To store the centerline for Existing State Route 185, first store points PI01-P104 using the Store Point
command and the Locate Traverse command. Select Element > Point > Store from the GEOPAK
Coordinate Geometry dialog box. The Store Point dialog shown below is opened.

v" Key in the Point Number PI01. ;IE”O/
s
. . . . Gt
v" Key in the Northing and Easting coordinates shown below b N
for point PI01. %gi
"’;sz
v Select the Store Point button. Point PI01 is now stored in |
the COGO database and the visualization graphics are i
displayed at the coordinate location in the MicroStation ;
design file. "
%3 P.I STA. 67+42.79
: SN A=864°43 4470LT)
"\ Store Point Qls. Do = 19° 05" 557
: —— » R = 300.00"
Point Name: | il : T = /90. 12"
Auto Increment L = 338.92
Coordinates E = 5517
Northing: | 723481.901200 l
Easting: | 1360611.927500 |
O I
O I
(| L
O =l [ |
O [
O

To locate points PI02, PI03 and PI04, use the Locate Traverse command. To access the Locate
Traverse dialog shown on the following page, select Tools > Locate > Traverse from the GEOPAK
Coordinate Geometry dialog box.

v Key in point number PI02 in the Locate Point field.
v/ Key in point PI01 as the Station Point Name.
v' Toggle the Direction option to Bearing.

v' Key in the bearing between points PI01 and PI02 shown below. Be sure to toggle the
directions to the correct values.

v Set the Distance option to Distance.

v/ Key in the Distance value shown above for the existing centerline between points PI01 and
PIO02.
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v Select Locate. Point PI02 is stored at the bearing and distance specified from point PI01.

I} Locate Traverse E] @

{ocate Poirt | PIO2 | [ Bevation On
[] Side Shot Mode
Station Point
Name : [PI01 |[Equate ]
Direction
[Beaing  v|[S v|[04530 |[w¥] [+ 9
0 o oo
Distance
| Distance v} | 864.42 l
e [so00D000 | J0000.

v’ Store point PI03 using point PT02 as the Station Point and the bearing and distance shown in
the diagram on the previous page.

v’ Store point PI04 using point PT03 as the Station Point and the bearing and distance shown in
the diagram on the previous page.

To store a curve for existing SR 185 centerline, select Element > Curve > Store > By Tangents from the
GEOPAK Coordinate Geometry dialog.

i1} Store Curve By Tangents E] @
Curve name: | X518503 | O[stationPC v | ]

Back Tangent Element Ahead Tangent

/k 3 | Radius v Al

| 300 |
Point Back: Point Ahead:

| PI02 | [ PID4
Pl Point:
[Pio3 |

v' Key in the Curve Name XS18503.

v Select the Back Tangent and Ahead Tangent options as shown above. Point PI02 represents
the back tangent point. Point PT03 is stored at the Pl of the curve and point PT04 is the ahead

tangent.

v" The Radius for the curve is 300.
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v" Select the Store Curve button.

A curve named ES18503 is now stored in the COGO database. The next step is to make a chain from
points PI01, PI02, PIO04 and curve XS18503.

Use the GEOPAK Store Chain command to store a COGO chain. From the GEOPAK Coordinate Geometry
dialog, select Element > Chain > Store > From Elements to access the dialog shown below.

I} Store Chain From Elements E]‘f @
Chain Name: [CLXS185 | Element Selectiorjwm B
[Begin Station | [ 35+90.72 | Bement Type: | Point vl
H Point Name:

[PI01 PI02 CUR X5185103 Pioé ] |

l Store Chain t

v' Key in the Chain Name CLXS185.
v" Key in the Begin Station of 35+90.72.
The Element List portion of the dialog box is used to build a list of elements that will make up the chain.
If you use the proper syntax, you can key in the list of elements manually. Point numbers can be keyed
in directly without any special syntax. Curves must be keyed in as follows:
CUR name
Spirals are keyed in as follows:
SPI name
All elements must be separated by a space in the dialog box.
A second option to build the list of Elements that will be used to make up the chain is to use the < Add
button with the element selection options. For example, to add point PI01 to the Element List, take the
following steps:
v Select the Element Type: Point option.

v' Key in Point Name PI01.

v Select the < Add button. Point number PI01 is added to the list box. Key in Point Number P102
and select < Add to add point PT02 to the Elements list box.
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To add the curve XS18503 to the list box, take the following steps:
v Select the Element Type: Curve option.
v" Pick the curve X518503 from the list box.
v’ Select the < Add button. The curve XS18503 is added to the list box.
v' Use the Element Type: Point option to add point PI04 to the Element List.
v" Select the Store Chain button. The new chain is created and stored in the COGO database.

A third option to build the Element List is to select the visualization graphics from the MicroStation
design file in the order that you wish the elements to be chained. Take the following steps:

v Issue a Data Point in the Element List box so that the dialog item receives focus and is ready for
your input.

v’ Select the visualization graphics for point PI01, accept the point by issuing another data point.
Point PI01 is added to the Element List. Repeat the step for point PI02, curve X518503, and
point PI04.

Select the Store Chain button. The new chain is created and stored in the COGO database.

Answers to the Questions:

) chain ... B@@

1. What is the station at point PT02? 44+55.14
2. What is the station at point PT04? 80+11.16

Use the Describe Chain command to answer the questions above.

v' From the Coordinate Geometry dialog, select Element > Chain >
Utility to access the dialog show at right.

v" Select Chain CLXS185 from the list, and then select the Describe icon.
The results of the Describe command are displayed in the Coordinate
Geometry dialog.
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COGO Exercise 3B - Answers

To store the centerline for existing Jameson Road you must first store points PI05 and PI06 using the
Store Point command.

From the GEOPAK Coordinate Geometry dialog, select Element > Point > Store to access the Store Point
dialog.

Use the coordinates shown below to store the points:

Point Name  Northing Easting
PIOS 720,519.84  1,360,097.80
PI06 720,330.15 1,360,542.17

Next, use points PT05 and PI06 to make a chain for existing Jameson Road. From the GEOPAK
Coordinate Geometry dialog, select Element > Chain > Store > From Elements.

v" Key in the Chain Name CLXJAME.
v' Key in the Begin Station 10+00.
v Identify the elements, points PI05 and PI06, which will make up the chain.
v" Select Store Chain to create the chain.
1. What is the bearing and distance from point PI05 to PI06?
v" Use the Inverse command or Describe Chain to answer question 1.

Bearing=566°53" 01" E
Distance = 483.164’

2. What is the station at point PT067?
v' Use the Describe Chain command to answer question 2.

Station = 14+83.164
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October, 2012

COGO Exercise 3C - Answers

Points PI01, PIOZ2,

PI03 and PI04 represent the centerline tangents that were used to store the

centerline of existing State Route 185. The same centerline traverse will be used to store the proposed

relocation of State Route 185.

Before storing the centerline chain for proposed State
Route 185, we recommend that you copy of points PI01,
PI02, PIO3andPI04 asnew COGO points PI10,
PI11,PI12 and PI13 to be used with the new centerline
chain. This is necessary because GEOPAK COGO stores the
stationing for the chain with the individual COGO elements.
If we were to use points PI01-PI04 for the proposed
alignment, at first it appears that there will not be any
problems because both chains will start at station
35+90.72. However, the proposed relocation of S.R. 185
will result in the stationing at the last point on the chain
(point PT04) being different from the existing alignment.
Since a COGO point can only have one station value
associated with it, the station at point PT04 will be
redefined when the proposed chain is stored. This will
result in a station equation being inserted into the chain for
existing S.R. 185 in order to account for the new station
value at point PI04.

To avoid problems with the stationing on future projects, it
is good practice to copy COGO elements to ensure that no

elements are shared by multiple COGO chains.

To copy points PI10-PI13 from points PI01-PI04 take
the following steps:

v" From the GEOPAK Coordinate Geometry dialog,

S 0° 45 30° W

SI°P03" 01w

PI10

<t

P.I. STA. 67+42.79
A=64° 43447 L T)
De = 6° 00° 00~

R = 954.93

Ls = 205,007

8s = 6° 09 00"
LT = [36.75"

ST = 68.41

x = 204.76

y = 3%

k = 102.46"

p = L83

Ae = 52° 25 447 (LT}
Lc = 873.8r

Ts = 708,81

Es = I77.79"

select Element > Point > Copy to access the Copy Point dialog.

v" Key in the Point Name for the new points to be created.

v' Key in the number of the previously stored points that you

wish to copy in the From Point field.

v Select Copy Point
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Next we will store a spiral-curve-spiral (SCS) combination using points PI11, PI12 and PI13 as the
back tangent, point of intersection and ahead tangent reference as shown below.

i1 Store Spiral Combinations By Tangents

Spiral Name: | PS18512 | Type:[SCS | [O[tzon] | [

Back Tangent Element Ahead Tangent
[Entry Length  »| [205 |

A~ (Degres (Ac) v [6 [ A v

Point Back: | Ext Length v/ [ 205 | Point Ahead:
[PI11 | [PI13

Pl Point:

[PI12 ]

From the GEOPAK Coordinate Geometry dialog, select Element > Spiral > Store to access the dialog
shown above.

v' Toggle the Spiral Type option to SCS.

v" Key in the Spiral Name

v Select the Back Tangent and Ahead Tangent options as shown above

v' Key in the Entry Length, Degree (Arc) and the Exit Length values as shown above

After selecting the Store Spiral button, 2 new spirals and a curve are stored in the COGO database. The
curve and the two spirals are named as follows:

Entrance Spiral name = “PS18512B” (back spiral)
Curve name = “PS18512"
Exit Spiral name = “PS18512A” (ahead spiral)
The next step is to create a chain from points PI10, PI11,and PI13, spirals PS18512B and

PS18512A, and curve PS18512. From the GEOPAK Coordinate Geometry dialog, select Element > Chain >
Store > From Elements to access the dialog shown below.
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W\ Store Chain From Elements

Chain Name: | CLPS185 R e
[Begin Station | | 35+30.72 | | Bement Type: | Point
Element List: Point Name:
PI10 PI11 SCS SCS PS18512 P13 |<"\dd [PI13

Store Chain

v' Key in the Chain Name CLPS185. Tip
1p:

A Spiral-Curve-Spiral combination can be entered
as one group in the Element List using the SCS
syntax as shown in the dialog above. Using this
v' Compose the list of elements that will syntax will identify the SCS as a set and will

make up the new chain. instruct the Describe Chain command to include
the Total Pl information in the description

v' Key in the Begin Station 35+90.72.

v"  Select Store Chain.

Next we will store a station equation on chain CLPS185 at the location where the proposed centerline
meets the existing centerline of SR 185 on chain CLXS185.

2 Layout Offset Chain E] ' @ Pr:Oposed St.at(_e Route 185
= will meet Existing State
Baseline: | CLPS185 |»  ToChain: [CLXS185 | is Route 185 at the ST of spiral
{Chain (Radial Intersection) v[ PS18512A. To store the

station equation, we will
need the station along chain
CLPS185 at the ST of spiral
PS18512A, and the
corresponding station on
chain CLXS185. The Layout
[Saonls ¥ | Offset Chain command can
Begin Poirt: | be used to get these stations.
From the Coordinate
Geometry dialog, select
Element > Chain > Layout

ﬂ{k_] Offset to access the dialog

shown at left.

The results of the command are shown on the following page.
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1} Coordinate Geometry Job: 185 Operator: TU [Z]@
ElleR EdIcS Element SV i ioo!s
REZ VLK & & RAT Gm # %% p
Bedefine | Permanent Visualization v || OFF (Feature) |+ | 99.1234 v 9°99.12" v

g LAY OFF CHA CLPS185 CHA CLXS185 lise
~
<% 10 LaY OFF CHA CLPS185 CHA CLXS185
POINTS CON STATICN CON OFFSET DIST STATICN CON SKEW ANGLE
CLPS185 CLPS185 CLXS185 CLXS185 AT INTERSECTICN
PI10 35+80.72 0.0000 35+80.72 0° 00' 00.00"
PI11 44+55.14 0.0000 44+55.14 0° 00' 00.00"
TS PS18512ZB €0+33.38 0.0000 €0+33.38 -0° 00' 00.00"
SC PS18512ZB €2+38.38 7-3711 €2+35.54 €° 09' 00.00"
PC PS1851z €2+38.38 7-3711 €2+35.54 €° 09' 00.00"
PT PS1851z2 71+1z.80 7-3711 72+04.71 -€° 09' 00.00"
CS PS1851z2a 71+12.80 7-3711 72+04.71 -6° 09' 00.00"

PS18512A 73 .27 00

PI13 79+18.69 0.0000 80+11.1¢ -0° 00' 00.00"

[l

From the dialog above, you can see that the station at the ST of spiral PS18512A is 73+17.80. The
corresponding station on chain CLXS185 is 74+10.27. We'll use these stations to store the station
equation.

From the Coordinate Geometry dialog, select Element > Chain > Station Equation to access the dialog
below.

In order to store a station equation on a chain, the Redefine option must be toggled on.

1} Station Equation
Chain: | CLPS185 | 1§
[Label Poit '+ |[ ST PS18512A | Equate |
Ahead Station: | 74+10.27 |
Tangert Point: [CSO1 |
[[] Station to Next Equation

v" Select Chain CLPS185 from the list.

v" Select Label Point ST PS18512A

v/ Key in a Tangent Point name of CS01

i.......nsed Station Equation v Select Insert Station Equation

After the station equation has been stored, the Describe/List/Print Chain command can be used to
review the results of the station equation command as shown below.
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‘i) Coordinate Geometry Job: 185 Operator: TU -
File Edit Element View Tools
- 3¢ / 1€ vk gy g73E o [T 36 A ¥ e g O
Q ;é-k+ “/ f&fﬂr‘(r fi1+23‘[JD.+zg.‘¢§A (-)/4_)
Redefine | Permanent Visualization || OFF (Feature) | v | Browse || 99.1234  v|[9%99.12" v|
Describe Chain CLPS185 |ise
ST 720,016.001¢ 1,3€1,193.8743 73+17.80 ’_‘
cC 720,5918.9595%¢ 1,3€1,52¢€.2708
Ending SCS PS18512 description
End Region 1
Begin Region 2
Point CS01 N 720,01€.001¢ E 1,3€1,1593.8743 Sta 74+10.27
Course from CS01 to PI13 S &3° 40' 43.00" E Dist €00.8919
Point PI13 N 718,749.562¢ E 1,3€1,732.46€3 Sta 80+11.1¢ v
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COGO Exercise 3D - Answers

To store a chain for the proposed relocation of Jameson Road, first store new points PI15 and PI16 at
the location of points PT05 and PI06 using the Element > Point > Copy command.

Next we will store a new point PI17 at the location where proposed Jameson road will intersect the
proposed State Route 185 relocation.

FP.I. STA. 14+83.16
A=54° 007 40° (LT)
De = 24° 547 407

R = 230.007

T =1z7.22"
ii5 L =216.8/

£ = 28./5

Point PT17 should be located so that the tangent line between points PI16 and PI17 intersects the
proposed S.R. 185 chain within the limits of curve PS18512 at a 90° angle. In order for the line formed by
points PI16 and PI17 to be perpendicular to curve PS18512, it must pass through the center of curve
PS18512 (CC PS18512). The Intersect tool can be used to locate point PI17. Select Tools > Intersect to
access the dialog shown at right.

v Key in point number PI17 for the new point 4] Intersect Tool 9fi=] 3
you wish to store in the Locate Point field. Locate Point: | PI17 ]
O 0]
v" Toggle the Intersect Element option to Point Intersect Element
to Point as shown at right. Point: | PI06 | [ Point to Point s

1

To Point: | CC PS18512 |

v" To define the line that will intersect the chain
CLPS185, key in the point number PI16 to [ Ditaroe: |
use for the start of the line in the Point field.

The To Point field will determine the other end Tv"h Sl ‘
point of the intersection line. Key in cc e vl S —
PS18512 as shown at right.
v' Toggle the With Element option to Chain. [] Distance: [ 0.000000
Select Chain CLPS185 for the element that g =
. K . . . rection Qualfier
will be intersected with the line defined by —— _
| Near Point v|  Point: |

points PT17 and CC PS18512.

v Select Intersect to store point PI17

Chapter 3 — Coordinate Geomet Page 3-81



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

Next we'll use points PI15, PI16 and PI17 to store a curve for the relocation of Jameson Road. From
the COGO Navigator dialog, toggle the Element option to Curve. Select the Add Element button to
access the Store Curve by Tangents dialog as shown below.

11! Store Curve By Tangents Q :’

Curve name: | PJAMETE | OfstationPC 3] | |
Back Tangent Element Ahead Tangent

T - KGR

A v‘ | Radius v ‘A 3
[230 |

Point Back: Point Ahead:
[ P15 | [Pi17
Pl Point:
[Pris ]

v" Key in the Curve Name PJAME16

v Select the Back Tangent and Ahead Tangent options as shown using points PI15, PI16 and
PI17

v" Key in the Radius of 230
v Select Store Curve. The new curve PJAME16 is stored in the COGO database
Next we’ll make a chain for proposed Jameson Road using point PT15, curve PJAME16 and point PT17.

From the COGO Navigator, toggle the Element option to Chain. Select the Add Element button to access
the Store Chain From Elements dialog box as shown below

4} Store Chain From Elements @7 @
Chain Name: m;l Ssbis Se|ec!ionmm;__
[ Begin Station vl | 1000 | Eat e M—v[
Elemerit list: Point Name:
PI15 CUR PJAME16 PI17 w] [Pz ]

v" Key in the Chain Name CLPJAME.
v/ Key in the Begin Station 10+00
v' Compose the list of elements that will make up the new chain as shown above.

v"  Select Store Chain.
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Once you have stored the chain CLPJAME for proposed Jameson Road, you can use the Layout Offset
Chain command to get the station on chain CLPS185 at the intersection of Jameson Road.

_ CEX)

REZk ¥ &/ &'k ReFSG= % %%p
Redefine | Permanent Visualization v|| OFF (Feature) | v | 99.1234 v 9°99.12" v

1) Coordinate Geometry Job: 185 Operator: TU

Edit

Element View Tools

|is%
<% 27 LAY OFF CHA CLPS185 PI17 o
Peint Nexrth East Staticn Offset R
PI17 720,428.8790 1,360,706.8342 e6+88.30 0.0000
<% 28 LAY OFF TC CHA CLPS185 CHA CLPJAME
POINTS ON STATICN ON OFFSET DIST STATION ON DIRECTION FROM
CLPJAME CLPJAME CLPS185 POINT TO CLPS185
PI1S 10+00.00 528.281% 64+14.13 74° 23' 1&.&8"
PC PJAMEl& 13+85.354 264 .4¢c¢¢ €5+34.55 €3° 33' 58.56"
PT PJAMELl& 15+82.7¢ 74.€723 €6+68.30 59° 0&' 18.92" =
43 66+6 b

The station on chain CLPJAME with the intersection of the CLPS185 chain also occurs at point PI17 and
can also be determined from the command results shown above.
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COGO Exercise 3E - Answers

To store an input file, from the GEOPAK Coordinate Geometry dialog, select File > Input File Utility. The
dialog below will appear:

4} Input File Utility

File Name | Subject |
train TRAINING CLASS

lSave +| Name: | TRAIN |Subject: |Training Class |

v' Toggle the option to Save.
v Key in train for the name of the input file to save in the Name field. The Subject is optional.

v Select Apply to save the input file. All of the input commands that you have used during the
COGO session are saved in the input file.

By default, the input file will be stored in the Working Directory.

The file will be named train***.i0C, where *** is the Job Number and oc is your Operator Code.
To save an output file, from the GEOPAK Coordinate Geometry dialog, select File > Input File Utility.

v" Toggle the option to Output.

v" Key in the name for the Output File you wish to save.

v Select the Apply button. The output from the COGO session is saved to the file.
A list of all the previously stored ouptput files will appear in the dialog under the File Name heading.
By default, the output file will be stored in the Working Directory.

The output file will be named test***.00C, where *** is the Job Number and OC is our Operator Code.
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Saving an output file will store all of the output from all of the commands that you ran during the
current COGO session. To store an output report of only specific commands, you have two options:

1. Clear the output buffer, issue the desired commands, and they save the output file.

To save an output file containing only the output from the Describe Chain command using this
method, take the following steps:

o From the GEOPAK Coordinate Geometry dialog, select Edit > Clear to clear the COGO
buffer

IMPORTANT!!! The Edit > Clear command will clear both the input and output
commands from the COGO buffer. If you wish to store an input file containing the list of
COGO input commands that you ran during the COGO session, be sure to save the input

file before issuing the Clear command.

o Select Element > Chain >Utility to access the Chain Utility dialog. Select the chain name
from the list, and then select the Describe command.

o Select File > File Utility to save an output file.

2. Clear the COGO View Window, issue the desired commands, save the text file.

To save an output file containing only the output from the Describe Chain command using this
method, take the following steps:

v" From the GEOPAK Coordinate Geometry dialog, select View > Command Output > Clear
to clear the COGO window. The COGO Buffer is not cleared.

v' Select Element > Chain >Utility to access the Chain Utility dialog. Select the chain name
from the list, and then select the Describe command.

v" From the GEOPAK Coordinate Geometry dialog, select View > Command Output > Save
Content As... and enter a name for the file.
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4 Project Manager

4.1 The GEOPAK Project Manager

Each design project will have its own set of alignments, profiles, cross sections, design files, directories,
etc. On larger projects, keeping track of all the information associated with your project can be
cumbersome. The GEOPAK Project Manager is available to help organize the information associated
with each specific design project.

The following information can be stored as part of a GEOPAK project:

o The settings for the GEOPAK User Preferences dialog box. Opening a specific project will reset
the values of the GEOPAK User Preferences dialog box to the values stored with the project. This
will eliminate the need to reset the GEOPAK User Preferences dialog box manually every time
you switch to a new project.

o Design file information. Project Manager is also used to store the names of the design files
associated with a project.

e Coordinate Geometry information. Each specific alignment within a given project will have a
centerline, existing profile, proposed profile, cross sections, etc. associated with it. This
information is also stored in Project Manager.

e Digital Terrain Model information. The name of the existing and proposed DTM files can be
stored with Project Manager. See Chapter 3 for more information on Digital Terrain Models.

In addition to storing information about your project, the Note:
GEOPAK Project Manager provides a flow chart dialog box to Use of the GEOPAK Project Manager is
help you step through the GEOPAK software functions in a optional. Users may elect to access the

project workflow. individual GEOPAK software functions

without using the GEOPAK Project
Manager by selecting Applications >
Road from the MicroStation pull down
menu.
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4.1.1 Creating a new GEOPAK Project

There are three steps to create a new GEOPAK Project:
v Create the project file.
v Set the project preferences.
v’ Create users for the project.

These steps are detailed on the following pages.

To create a new project, select Applications > ROAD > Project Manager, or select the Project Manager
icon from the GEOPAK Road Tools tool frame to access the Project Manager dialog shown below.

~~~~~ (2§ Project Manager E]

grojectsr = Qirrectoiljv Admin

Project Manager: Project Manager [ CAGPKclass\DAR\12345"\geopak\ |
Fitter: Type: | Project v
Projects: | | Directories: N

L1 -
[criteria] =)
finput]
[output]
[projdbs]
[rddbs] bl
Job Number:
Description:

Take the following steps to create a new GEOPAK
Project:

o Identify the directory where the new project is to be created. GEOPAK Projects are typically
stored in the GEOPAK sub-directory.

Tip: CADD Standards
Information about ODOT’s recommended directory structure can be found in the ODOT CADD

Engineering Standards Manual:

o Next, select Projects> New... from the Project Manager dialog box to access the Create New
Project dialog box.
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I} Create New Project E]‘i@

Project Name: \”-13345_Roafdway \
Working Directory: | C:\GPKcIass‘-.DAR‘-\-1—2345“-_5|_e_oEa | Select...

Job Number: \ 185 -

Project Description:

X

The Create New Project dialog has the following components:
Project Name - The name of the new project you are creating. The project file will be created in
the directory that was specified in the Project Manager dialog box shown on the previous page.
Project files have a .prj file extension. We recommend using the PID Number for the Project
Name.

Working Directory - This parameter is used to specify the default directory that GEOPAK will use
to open files and to save files. Use the Select... button to select an existing directory that will be
utilized as the default directory for the project.

Job Number - This is a 1 to 3 digit alpha/numeric designation to be used by GEOPAK to create a
Coordinate Geometry (COGO) database for the project. In the example above, using the three
characters 185, a Coordinate Geometry data base named job185.gpk will be created in the
directory that is specified as the Working Directory. The Select button is used to select a
previously created GPK file for use by this project.

Project Description - The Project Description is optional. You may wish to store the following
optional information in the Project Description:

County-Route-Section:
PID Number:

State Job Number:
Project Manager:
Project Designer:
Project Description:

Preferences - Select this button to access the GEOPAK User Preferences dialog shown on the
following page.
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4! User Preferences

iUnit System:! | English | ommeistan::y 95.123 i

Coordinates: pE—
Directi Beaing | Station: | $+59(8).123 v
rection: | Bearing v e o——
Angle Seconds: | 9°99.1" v

Station: | 12+34 v |

Working Directory: 1C:\GPKcIass\DAR\12345\geopak ] Q

[ Feature Preferences... ]
[[] Show this dialog at startup
[ COGOPreferences... |

Notice that the user preferences dialog shown above is the same dialog that is accessed by
selecting Applications > Road > User Preferences. In this case, the values you enter in the
GEOPAK User Preferences dialog will be stored as part of the project. When the project is
opened, the values associated with the project will override the current GEOPAK User
Preferences settings.

After you have set the GEOPAK User Preferences, select OK to close the dialog.

Tip: User Preferences
If you select Applications > Road > User Preferences to make changes to the current preferences,

these changes are not stored as a part of your GEOPAK Project. To change preferences associated with
a GEOPAK Project, select Projects > Edit... from the GEOPAK Project Manger dialog box.

To create the project, select OK from the Create New Project dialog box. A new file with a .prj extension
is created in the directory specified on the Project Manager dialog.

After creating the new GEOPAK Project, the project file is available for selection from the Project
Manager dialog.
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4} Project Manager Q

Projects Directory Admin

| C:\GPKclass\DAR\12345\geopak\ |

Fitter: Type: | Project

Projects: Directories: &
L1 -
[critenia] £
input]
[output]
[projdbs]
[rddbs] bl
Job Number: 185 Unit System: English

Description:

County-Route-Section: DAR-185-1.23-
PID Number: 12345-

State Job Number: 555555

Project Manager: Joe Boss-

Project Designer: Training User:

e

%) [

Select the project name, and then select OK to open the project (or double click on the project name) to
access the Project Users dialog.
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4.1.2 Project Users

The information stored in Project Manager is saved by each User for the project. New users are created
by selecting Users > New from the Project Users dialog shown below. A minimum of one user must be

defined for each project.

Project Users: 12345_Design.prj

Users

Project Users: User Info
Full Name:
OP Code:
Description:

x

The New User dialog is shown at right.

ODOT recommends using the following standard for user
information:

Name: The log in name of the user
Full Name: The users full name
OP Code: The initials of the user
Description: Optional

Select OK to create the user.

You will be prompted to password protect the user name.
Select Yes if you wish to password the user name or No if you
do not want to use a password. ODOT recommends that you do
not assign a password for the users on a GEOPAK project.

Name: Tar% |

Full Name: [Training User

OP Code: [TU. |

Description:

X

Once the Project Users dialog has been completed, and a minimum of one user has been defined,
clicking OK (or double clicking on a Project User) closes the Project Users dialog and opens the Road

Project dialog shown below.
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4.1.3 The Road Project Dialog

The GEOPAK Project Manager associates a project with its respective job number, user and working
directory. When the setup is complete, the Road Project dialog appears on the screen.

4} Road Project: 12345_Design.prj E] @
File Remember Options
* Working Directory: | C:\GPKclass\DAR\12345\geopak |
Working Alignment Influence Runs
Working Alignment I Untitled I

User: Training Job # 185
[ Define ] [ Port Viewer ]

Existing 7 1 1 l
Sl Bxisting Ground Existi <
=l I g Groun: stingGround [ | Vetical
‘ Draw Pattem Cross Sections Profile I Alignment
Coordinate L - . |
Geometry
Calculate Superelevation Proposed 3D
Superelevation Shapes Cross Sections Models
Horizontal
Alignment |- J
Plan View | = e haodk = : Crosssh :;dion
Design : R S
Plan View Tabular |
| Quantities Summaries | |
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities

Each item on the Road Project dialog box represents a specific GEOPAK function. The dialog has a few
operational functions that are described below:

File
The File menu has two options: Close and Exit.
:E;I;‘ Eemgmber thjpns

| Close [ig Directory: ET\G—P@
[ e g Alignment Influence

——vomahg Alignment [ Untitled

Select Close to close the Road Project dialog box. Select Exit to exit from Project Manager.

Remember

The options on the Remember menu will allow you to select whether GEOPAK will automatically
open the last Project, or User when Project Manager is opened. We recommend leaving these
functions toggled off unless you will be working on one project for an extended period of time.

File | Remember | Options

Wl Project j l C:\GPKd‘

W User Lﬁ! Influence
Working Alignment | Untitled
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Options

The Options menu will allow you to turn the Auto Sink function on or off. With Auto Sink turned
on, selecting any of the Road Project dialog options will automatically sink the Road Project
dialog behind the MicroStation window. Once the dialog box for the selected function is closed,
the Road Project dialog will automatically pop back to the top.

File Remember | Options

Working Alignment Influence k

Working Alignment [ Untitled

The Road Project dialog can be alternately minimized or maximized by selecting the small button to the
right of the dialog. The minimized dialog is shown below.

2} Road Project: 12345_Design.prj

ElaS Remamn Dvitlane
Working Directory: | C:\GPKclass\DAR\12345\geopak | User: Training Job & 185
Working Alignment Influence Runs
Working Alignment | Untitled |

[ Select ] [ Define ] [ Port Viewer ]

4.1.4 GEOPAK Project Directory Structure

After you have created a new GEOPAK Project and User, a new sub-directory named projdbs is created
in the Working Directory as shown below. This directory is used to store Project Manager Information
for each user. If you create multiple users for a project, a sub directory for each user is created under
the projdbs directory.

Folders
20
= ) pAR
= ) 12345
& () admin
& ) aerial
= () geopak
) criteria
) input
[ output
= [£3) projdbs
) Training
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4.1.5 The Working Alignment

Within each GEOPAK project there may be several horizontal alignments, vertical profiles, cross sections,
etc., each representing the individual roads of the project. In order to better organize this information,
GEOPAK uses the Working Alignment to store information about each roadway within a project. These
settings are shared with other dialog boxes within GEOPAK to minimize re-entering the same
information in multiple dialog boxes through the project workflow.

An unlimited number of Working Alignment definitions can be created within a GEOPAK project. Each
Working Alignment definition will represent a different road alignment within the design project.

The Working Directory, User and Job # are shown across the top of the dialog box as shown below. The
currently selected Working Alignment is shown on the left.

4} Road Project: 12345_Design.prj
File Remember Options
i Wotk.i.ng.Diredo.ry:.[-C:\GPKcIass\DAR\12345\geopak | User: Training Job #: 185 |
Working Alignment Influence Runs
Working Alignment [ Untitled

_] [Select ] [ Define ] [ Port Viewer ]

There are two steps to setting up a working alignment

v Create an alignment “run”
v"  Define the conditions for the “run”.

The Select button is used to choose an existing working alignment or create a new one. The Define
button is used to define information about the working alignment. Each process is described in further
detail below.

Select Working Alignment
Click the Select button to access the Select Working S
Alignment dialog box shown at right. By default there T Tow
is always a Working Alignhment named Untitled.
To create a new Working Alignment select Run >
New... from the Select Working Alignment dialog box.
The New Run Name dialog box shown below appears.
New Run N Description
ew Run Name Untitled
Hun Name:: [|
Description
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Each Working Alignment is stored as a separate “run” by GEOPAK. Key-in the Run Name for the new
Working Alignment. ODOT recommends the following standard:

Working Alignments: aa#t##
Alternatives Alignments: aaft##A**
Where:
aa = Road type.
IR = Interstate Route

US = US Route
SR = State Route
RP = Ramp

CR = County Road
TR = Township Road

Note: In cases where the roadway doesn’t fall within the Road Type categories
above, the name of the street may be used up to the maximum character limit
of 8 characters, or 5 characters when alternatives are studied.

### = Three digit route number. For example, SR 4 would be 004
= Ramp Number 2S5, 3A, etc.

A** = Alternate number. Example: A or AO1 for more than one.
The Description field is optional. ODOT recommends including the following information as a standard:

Alternate:

Roadway:

Design Speed:

Max. e:

Design Functional Classification:
Description:

Example 1:
Roadway: State Route 185 // Design Speed: 55 MPH // Max e: 0.08 // Design Functional
Classification: Rural Collector // Description: Main Road of Project // Relocation of 0.5
Miles of SR 185 to upgrade horizontal and vertical alignments to meet current roadway
design standards.

Example 2:
Roadway: County Road 108 // Street Name: Jameson Road // Design Speed: 55 MPH //
Max e: 0.06 //Design Functional Classification: Rural Local // Description: Side road of
project located at station 66+50. Improvement of CR 108 by reconstruction of vertical
and horizontal alignments to improve the intersection with SR 185.

Select the OK button to create the new Working Alignment.
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After you have created a new Working Alignment, the name of the alignment is displayed in the Select
Working Alignment dialog box as shown below.

Select Working Alignment

Run

_ Name  Tme |

SR185 12/08/2008 14:01:23
Untitled 12/08/2008 13:32:13

Description
Roadway: State Route 185 // Design Speed: 55 MPH // | &
Max e: 0.08 // Design Functional Classffication: Rural
Collector // Description: Main Road of Project // B
Relocation of 0.5 Miles of SR 185 to upgrade horizontal i

oK R Cancel l

Select the Working Alignment that you wish to use and click the OK button, or double click the name of
the Working Alignment. The Road Project dialog box is updated to reflect the currently selected Working
Alignment as shown below.

4} Road Project: 12345_Design.prj
File Remember Options
" Working Directory: | C\GPKclass\DAR\12345\geopak
Working Alignment Influence Runs
Working Alignment | SR185

User: Training Job # 185 &)

| [ Define ] [ Port Viewer ]

From the Road Project dialog box, select the Define button to access the Working Alignment Definition
dialog box shown below.

(24 Working Alignment Definition: SR185

Design Fle:
i Chain:
Shapes ) A

Profile View Begin Station:
Location End Station:

Cross Section View
Existing Ground
Proposed Finish Grade

DTM

5
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Each item on the left of the Working Alignment Definition dialog box represents a different piece of
information that can be defined for the alignment. As you work through a GEOPAK project, you will
continue to update the Working Alignment Definition dialog box as new information is developed.

The first item in the Working Alignment dialog is the Plan View item. This item is used to store the name
of the Design File that contains the proposed graphics for the project, and the name of the Chain in the
Coordinate Geometry database that is used for the centerline of the road.

When accessing the various functions of the GEOPAK Road Project dialog box, the settings and
parameters of the current Working Alignment run are shared with the dialog boxes for the various
functions if the parameters have been specified in the Working Alignment and if the Working Alignment
Influence Runs toggle is active, as shown above. This eliminates the need to repetitively enter the same
data in every dialog box.

4.1.6 Pattern and Cross Section Placement Symbology

After creating the Working Alignment for a specific roadway, it is recommended that you set the default
placement symbology for the Pattern and the Cross Section View Existing Ground items. Both of these
options are used in the GEOPAK Road 2 class, not in Road 1, but it is good practice to set these values
immediately after creating a new working alignment definition.

Take the following steps to define the default parameters for pattern line placement:

e Select the Pattern item as shown below.

e Select the By Design File option.

e Double-click the Placement symbology box to access the Set Feature dialog shown at right
below. Set the Symbology as shown. Select OK.

M Working Alignment Definition: SR185 =1
-
e —  — o

i (ByDesgn fie) }( Set Feature [ ]

gzﬁem Symbology

apes i ]

Profile \?"lev\' Design File: Q Level: [GK_Panems V]

Location Pl Ly Names g Color:
Cross Section View o . Style: (0) ByLeve v

Dottt 4 s 7 Weight: (0 ByLeve v

roposed Finish Grade
DTM a @ Conicel
- : - Display \ {2 )
(oK ) ¢ 2 Tl o (et
L
Placement:
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Take the following steps to define the default parameters for the Existing Ground line placement:

e Select the Cross Section View Existing Ground item as shown below.

e Double-click the Placement symbology box to access the Set Feature dialog shown at right
below. Set the Symbology as shown. Select OK.

M Working Alignment Definition: SR185 =1
{ £
M Set Feature l"__-J
Plan View a
Pattem i Symbology
h L (i ; : =
me":&fﬂ C {&vel [XS_X_Ground_Line_+)
Location — - Color: (W ByLevel ~
Cross Section View [l ad Match Style: [-==--- (0) Byleve v
Existing Ground [ Weights: @ | Display Weight: (0) Byleve v
Proposed Finish Grade . = o 5 Reset
el o s Lok  [Concel ]
Placement: | ——— g

Additional information on the use of these parameters can be found in the GEOAPK Road 2 training
guide.
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4.1.7 Creating “Runs” in Project Manager

In larger, more complex design projects, the Project Manager functions as a data repository and file
management tool. In order to accomplish this, the dialog setting for each process is assigned a name and
stored as a Run for the selected process. This unique name identifies the specific information for the
processing. The designer can access previously saved runs to quickly and easily review what data was
entered for a specific processing function.

In addition, minor changes can be quickly made by accessing the run, modifying the value or key-in that
has changed and rerun the process. The changes can be saved within the Project Manager, so, if the
alternate did not produce the desired results, it can be discarded.

When the user selects a GEOPAK function with the GEOPAK Project Manager active, the Select run

dialog shown below is activated before the function is accessed.

Run

Name Time:
Untitled 12/08/2008 14:53:36
Description
|Untitled

Note: A few processes do not create runs. These include most COGO functions, Plan Production tools,
Tabular Summaries, and 3D Models.

If the project is small and only one run of a particular processing is expected, the user can use the
default run “Untitled” and continue by clicking OK. However, for projects where processing multiple
iterations of the same application for separate alighments is expected, (i.e., two different sets of
proposed cross sections), it is prudent to assign names and the optional description for easy recognition
at a later date.

If no options have been previously run, Untitled appears in the Run list box along with the current time.
If prior runs have been processed, they are listed with the last run time. The description of the run file
can be seen in the bottom of the dialog when each file is highlighted.

To select a previously defined Run, highlight the Run from the list, and then click OK. Double clicking on
the Run file name also selects a previous run for subsequent processing. Clicking Cancel closes the Select
Run dialog.
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Several options are supported in the Run menu. These include New, Copy, Modify, and Delete.

New Run

The Run Name is a one to eight character
alphanumeric name. The Description field is
a multi-line field which enables the user to
define the contents of the run file. Pressing
the OK button will automatically close the
dialog and return to the Select Run dialog
where the new Run file name is displayed.
Clicking Cancel closes the dialog without
saving the new Run Name.

New Run Name

Copy
Several options are supported under the Copy menu item. These include: Project, User, and

Run. If a Run is similar to another Run, it is easier to copy the previous run and modify, rather
than entering all the information a second time. Similarly, Projects and Users can also be copied.
When the Copy... > Projects option is selected, the Project Selection dialog opens for identifying
the existing project to be copied. Highlight the project to be copied, and then click OK. The
Project Users dialog and Select Run dialogs are then displayed for the User and Run to be
identified.

Modify

The Name is a one to eight character
alphanumeric file name. The Description field
is a multi-line field which enables the user to
define the contents of the run file. If a new
description is not keyed in, the description
from the original file will be utilized. Clicking
OK automatically closes the dialog and
returns to the Select Run dialog. Clicking
Cancel closes the dialog without modifying
any files.

Delete

When the Run file to be deleted is highlighted and the Run > Delete option is selected, an Alert
message box is displayed prompting, "Are you sure? Clicking Yes deletes the Run and returns to
the Select Run dialog, while clicking No returns to the Select Run dialog with no deletion
occurring.
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Exercise 4

Create a new GEOPAK Project, user, and Working Alignment Definitions for State Route 185 and
Jameson Road.

v Open the file 12345BP001.dgn.
v Use the GEOPAK Project Manager to create a new project.
Which sub-directory should be used to create the project?
Using the recommended standard, what should you name the project?
Which directory should you assign for the Working Directory?
What is the default file extension for the project file?
v Set the Project Preferences to values that are appropriate for English unit projects.

v" Open the newly created project. Create a new user for the project using your name, full name
and operator code. Select the newly created user to access the Project Manager dialog box.

v" Create a Working Alignment definition for State Route 185.
What should you name the Working Alignment for State Route 1857
v Define the following information for the State Route 185 Working Alignment:
Plan View: Design File (identify the design file with the proposed plan view graphics)
Plan View: Chain (identify the proposed centerline)
DTM: Existing Ground TIN (identify the TIN file delivered from survey)
Pattern: Define the Pattern placement symbology as shown on page 4-12
Cross Section View Existing Ground: Define the symbology as shown on page 4-13
v' Create a Working Alignment definition for Jameson Road.
What should you name the Working Alignment for Jameson Road?
v Define the following information for the Jameson Road Working Alignment:
Plan View: Design File (identify the design file with the proposed plan view graphics)
Plan View: Chain (identify the proposed centerline)
DTM: Existing Ground TIN (identify the TIN file delivered from survey)

Pattern: Define the Pattern placement symbology as shown on page 4-12
Cross Section View Existing Ground: Define the symbology as shown on page 4-13
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5 Design & Computation Manager

5.1 Overview

The Design & Computation Manager is used by GEOPAK for several functions. The following operations
can be performed with the D&C Manager:

e Set drafting standards for plotting COGO elements into MicroStation

e Set drafting Standards for drawing MicroStation graphics

e Place MicroStation graphic elements as “pay items” that can later be tabulated by GEOPAK

e |dentify the GEOPAK pay item attribute for MicroStation elements previously placed with the
D&C Manager

e Filter the MicroStation display to show only selected items. For example, display only the
proposed drainage items

e Draw pavement markings including various gore treatments

e Draw pavement shapes that can be used to compute pavement quantities

The Design and Computation Manager can be accessed by selecting Applications > Road > Design &
Computation Manager from the MicroStation menu bar, or from the Road tool palette as shown below

A,

![
'ﬂlDesign & Computation Manager: Design & Computation Manager

LT

i

A

A

L
s
??)

&

The Design and Computation Manager consists of two separate dialog boxes, one for settings, as shown
on the following page.
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M i\pr\ODOTSTD\VSistd\geopak... L= RS
Place Influence
Adhoc Attributes Match Point Text
New Element Only Draw Plan & Profile

\
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A Design and Computation Manager E‘E‘ﬁ

File Edit Settings Favorites Help

i 4| @R ¢ @l

& i \pr\ODOTSTD\V8istd\geopak \road\ddb\ODOT.ddb
(1 Drafting Standards
£ Pay ttems

—
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The D&C Manager dialog has a row of shortcut buttons across the top of the dialog box. The function of
each button is summarized below.

Eld“

id

Switching to Toolbox Mode will change the appearance of the D&C Manager dialog box
into a slim dialog that can be “docked”. This mode is detailed in section 5.8.

The Identify mode is used to set the D&C Manager item to match an existing
MicroStation element previously drawn using the D&C Manager. If no item is found

within the specified database, GEOPAK displays the following message in the prompt field: “No
matching database item."

2L

Display mode is used to filter the MicroStation display to show only selected features.
See section 5.6.

Design mode is used to plot COGO elements into MicroStation with the desired
symbology by use of the Draw Plan and Profile dialog. It can also be used to set drafting

standards to be used in conjunction with MicroStation’s element placement commands with the
Place Influence option toggled on. See section 5.4 and 5.5 for information on using Design

mode.

@ Set mode is similar to Design mode in that it is used to set the symbology of MicroStation
elements. The difference is that Set mode is used to change the symbology of previously
stored MicroStation graphic elements
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Compute mode is used for tabulating quantities of items that have been placed as a “Pay
Item” by use of the Design or Set mode.

h The Shape mode uses plan view MicroStation graphics to place shapes required for
pavement calculations.

E Several options for placing pavement striping and marking are accessed via the
Pavement mode. These options are covered in Section 6.7 - Pavement Marking.

The Preferences mode is used to configure the Design and Computation Manager and is
not covered by this class.

The use of these functions will become more apparent once you understand the structure and use of
the hierarchical database. This is the subject of the next few subsections.
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5.2 ODOT Standard D&C Manager Database

The Office of CADD and Mapping Services in Central Office is responsible for the development of the
ODOT standard GEOPAK Design and Computation Manager Database, ODOT.ddb. The database has
been developed to comply with the CADD Standards.

For ODOT personnel, the Design and Computation Manager database is located in the following
directory:

i:\ODOTstd\V8istd\geopak\road\ddb\
The database can also be downloaded from the ODOT CADD Support website:

http://www.dot.state.oh.us/Divisions/Engineering/ CADDMapping/CADD/Pages/default.aspx

When the Design & Computation Manager is opened, the default database, ODOT.ddb, is opened as
defined in the ODOT configuration.

The D&C Manager database is a password protected file and cannot be edited by the designer.
Suggestions or requests for enhancements should be forwarded to the Office of CADD and Mapping
Services.



http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/default.aspx

October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

5.3 D&C Manager Database Structure

Elements in a MicroStation file representing a roadway project can be classified according to features
(e.g., pavement, shoulders, curb and gutters) and/or pay items. The Design and Computation Manager
dialog employs a hierarchical database wherein an unlimited number of features and/or pay items can
be organized in an unlimited number of categories and subcategories.

5.3.1 Categories

The basic component of the hierarchical tree is the Category. The database ODOT.ddb contains two child
categories: Drafting Standards and Pay Items as shown below.

”
M Design and Computation Manager LELM

File Edit Settings Favorites Help

i@ e e

& i \pr\ODOTSTD\V8istd\geopak ‘\road \ddb\ODOT ddb
(2 Drafting Standards
(0 Pay ltems

Double-clicking on a category will reveal sub-categories, or items depending on how the database is
configured. A double-click on the Drafting Standards category will reveal several child categories as
shown below.

»
M Design and Computation Manager @M

File Edit Settings Favorites Help

g id B m M E

& i \pr\ODOTSTD\V8istd\geopak‘\road \ddb\ODOT .ddb
(> Drafting Standards
(2 Cross Sections [}
(1 Existing Plan View
2 Proposed Plan View
(2 Parcels
(23 Profiles
(3 Pay ltems
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5.3.2 Items

The other database component is the item. Items contain specific functions related to defining element
symbology or placing pay items. A double-click on the Profiles category reveals several items as shown

below:

p
M Design and Computation Manager E‘E‘ﬂ

~ File Edit Settings Favorites Help

g id B @R

(3 Parcels

[ Profiles
dh X_F001
& X_F010
&
&
&
& X_F100
& X_F200
& P_Fo01
& P_F010
& P_F020
& P_F040
& P_F050
& P_F100
& P_F200

> X
289
S5

&3 i \pr\ODOTSTD\V8istd\geopak\road\ddb\ODOT.ddb
(7> Drafting Standards
(2 Cross Sections
(21 Existing Plan View
(2 Proposed Plan View

3_FGRD Profile Grid 3PC
2 Utilities
(0 Pay ltems

1 Scale Existing

10 Scale Existing

20 Scale Existing

40 Scale Existing -for MOT use ONLY
50 Scale Existing

100 Scale Existing

200 Scale Existing

1 Scale Proposed

10 Scale Proposed

20 Scale Proposed

40 Scale Proposed -for MOT use ONLY
50 Scale Proposed

100 Scale Proposed

200 Scale Proposed

There are three types of Items in the D&C Manager database, each with a unique icon as summarized

below.

Report Icon - These items are used to set drafting standards for MicroStation commands or

to draw COGO elements without annotation.

é Paintbrush Icon - These items can be used to set drafting standards for MicroStation

commands or to draw COGO elements with annotation.

Calculator Icon - These items are used to set drafting standards for MicroStation commands
or to draw COGO elements. The resulting graphics are tagged with a pay item attribute that can
be used to calculate plan quantities.

Note that each item in ODOT.ddb has an Item ID and a Description as shown above. The ID is a short,
cryptic name that is required by the software. The Description is to the right of the item ID.

The use of these items will be detailed in the following sections

October, 2012
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5.3.3 ODOT.ddb Categories

The two main categories of the ODOT D&C Manager database are Drafting Standards and Pay Items.
Double-click the Drafting Standards category to reveal several child categories as shown at below.

-
M Design and Computation Manager = | E)

File Edit Settings Favorites Help

o id @R = M

&3 i \pr\ODOTSTD\V8istd'\geopak'‘road \ddb\ODOT .ddb
(> Drafting Standards
3 Cross Sections %
(1 Existing Plan View
(3 Proposed Plan View
(2 Parcels
(2 Profiles
(2 Pay ltems

_—mm

The Drafting Standards categories are summarized below.

Cross Sections - Drafting standards for cross section items can be found in this category. Double
click on Cross Section in the Design and Computation Manager dialog box to bring up a list of
items.

Existing Plan View - Drafting standards for existing roadway items can be found in this category.
Double click on Existing Plan View in the Design and Computation Manager dialog box to bring
up a list of the child categories.

Proposed Plan View - Drafting standards for proposed roadway items can be found in this
category. Double click on Proposed Plan View in the Design and Computation Manager dialog
box to bring up a list of the child categories.

Parcels - Drafting standards for existing parcels can be found in this category. Double click on
Parcels in the D&C Manager dialog box to bring up a list of parcel items.

Profiles - Drafting standards for existing and proposed profiles can be found in this category.
Double click on Profiles in the D&C Manager dialog box to bring up a list of profile items.

The next few sections will focus on using the Drafting Standards to place elements in MicroStation
according to ODOT standards. The Pay Items category has not been developed at this time and will be
documented at a later date.

Chapter 5 — Design and Computation Manager
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5.4 Design Mode

g N
M Design and Computation Manager EM

~ File Edit Settings Favorites Help

e id D @ m NI

L

B i:‘pr\ODOTSTDOpak\road\ddb\ODOTAddb
[ Drafting Standér
(2 Cross Sections

Design mode is the default mode when the Design and Computation Manager dialog is opened, and can
be used for the following functions:

v’ Set Drafting Standards by use of the Place Influence option for the placement of MicroStation
elements using MicroStation commands.

v" Place elements as Pay Items that can be tabulated.

v" Plot COGO elements into the Design file according to the drafting standards set by the D&C
items.

v" Run Three Port Criteria (3PC) applications.

The following sections will detail the procedure to set drafting standards for MicroStation commands
and for the plotting of COGO elements. The placement of MicroStation graphics as Pay Items will be
documented at a later date.

5.4.1 Design Settings and the Model Annotation Scale

Before you begin placing MicroStation elements in Design Mode,
it is good practice to check the Design Settings to ensure that the 1! Design Settings E]fj @
Custom Line Style Creation Scale Factor and the Cell Plot Scale

Element Connectivity
values are set properly.

Maximum Gap Tolerance : FET:. :l—”l

From the Design and Computation Manager dialog, select |  —7 0 W99 L=
Settings > Design to access the Design Settings dialog shown at

Custom Line Style Creation
right.
Scale Factor :
The following options are available on the Design Settings dialog: Cell Craation

Plot Scale : ﬁvﬂj / Creation Scale
[] Influence Graphic Cell Level Symbology
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Element Connectivity
These options are used when computing pay item quantities.

Maximum Gap Tolerance

If the distance between two specified elements in a MicroStation file is smaller than the
Maximum Gap Tolerance, the software assumes the two elements intersect and act
accordingly. If the distance is larger than the Maximum Gap Tolerance, GEOPAK
assumes the two elements do not intersect.

Deduction Tolerance

The Deduction Tolerance is utilized in the Compute mode. For example, if the pay item
is specified for a curb line, and for each manhole (drawn in as a cell), there is a
deduction of six feet. The origin of the cell does not have to be on the curb line, but
must be within the deduction tolerance in order for the cell to be recognized and the
deduction to be made.

Custom Line Style Creation

The default custom line style Scale Factor used when drawing MicroStation elements is specified
here. Note: Some items in ODOT’s D&C Manager database, such as a lane line, are configured
specifically for a scale factor of one. When these items are placed, the D&C Manager will
automatically override the scale factor entered by the user in the Design Settings dialog. For
ODOT plans, this value should be set to 1.0 to allow the Model Annotation Scale to control the
custom line style scale.

Cell Creation

The default scale factor for placing cells is specified here. Note: Some items in ODOT’s D&C
Manager database, such as a catch basin, are configured specifically for a scale factor of one.
When these items are placed, the D&C Manager will automatically override the scale factor
entered by the user in the Design Settings dialog. For ODOT plans, this value should be set to 1.0
to allow the Model Annotation Scale to control the cell scale.

Influence Graphic Cell Level Symbology

When active, the Influence Graphic Cell Symbology utilizes the symbology within the Design
and Computation Manager, ignoring the element symbology used when the cell was created.
The option should always be toggled off for ODOT plans.

As noted above, the Custom Line Style Creation Scale Factor and the Cell Creation Plot Scale values
should be set to 1.0 for ODOT plans. This will allow the current Model Annotation Scale value to control

the size of the cells and the custom line styles.

The annotation scale is set as follows:
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From the MicroStation pull-down menu, select File > Models to access the Models dialog shown below.

7} Models

| Type 2D/3D Name De

Edit Model Properties

wiaster moael

From the Models dialog, select Edit Model Properties to access the Model Properties dialog shown
below.

Model Properties

: | Design [2D v

Name: | Design I

Description: | Master Model |

Ref Logical: | |
A |Engri1:20 3| [20.0000(}:[7:000007]
Line Style Scale: [Annotation Scale v]

[[] Update Fields Automatically

Cell Properties
[] Can be placed as a cell

Set the Annotation Scale and the Line Style Scale as desired. In the example above, the Annotation Sale
is set to a value of Engr 1:20 for a 20 scale plan, with the Line Style Scale value set to match the
Annotation Scale.

Note: This is a change in procedure from previous releases. See the ODOT CADD Engineering Standards
Manual for more information on the annotation scale.

The ODOT Design & Computation Manager Database for GEOPAK V8i has been specifically modified to
accommodate placing cells using the Model Annotation Scale. Previous versions of ODOT.ddb will not
allow the cells to be scaled using the Annotation Scale.
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5.4.2 Using "Place Influence" With MicroStation Commands

The Place Influence toggle is used to temporarily override the currently active MicroStation symbology
settings. The Place Influence toggle button is located on the D&C Manager Tool Settings dialog as shown

below.

4 P_CURB Curb

M Design and Computation Manager IZ“E“XJ

File Edit Settings Favorites Help

g id Bl ¢ m w &

£ PV - Pavement adl
B P_BKWY Bikeway
P_CCRB Commercial Curb El
P_DRVE Driveway, Generic
DVCA Driveway, Commercial - Pavt Buildup 805.3 A
P_DVCB Driveway, Commercial - Pavt Buildup 805.3 B
P_DVCC Driveway, Commercial - Pavt Buildup 805.3C ¥ |

By toggling on Place Influence, you can use MicroStation commands to place elements utilizing the
drafting standards established for the currently selected item in the D&C Manager database.

Example 1: Place SmartLine
In the example below, the Proposed Curb item is selected in the D&C Manager Dialog with Place
Influence toggled on. The line is placed using the correct symbology for a proposed curb line.

FiPp_CURB Curb

Place Influence
[] Adhoc Attributes

I:.‘ Place SmartLine
Seament Type: | Lines v

L lexd Vertex Type: | Shap v

[] New Blement Only | Draw COGO Element | Rounding Radius: | 0.8333

Join Elements

M Design and Computation Manager

File Edit Settings Favorites Help

g~ id

,9! ’

(£ PV - Pavement
B P_BKWY Bikeway

B P CURB Cub

B P_CCRB Commercial Curb =N

= S N/
= [ 7N\
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Example 2: Partial Delete

If Place Influence is toggled on, it will impact the symbology of elements created using any MicroStation
Command, even when using commands that do not normally change element symbology. The Partial
Delete command was used in the example below to delete a portion of the proposed curb line that was
drawn in example 1. The new elements take on the symbology of the active item in the D&C Mananger
dialog, in this case a proposed Fence Line, as shown below.

Ful P_FNCE Fence Line (= A I} Delete Part of Element |:_J |g|
Place Influence
[[] Adhoc Attributes Match Point Text

[] New Blement Only [  Draw COGO Element |

s Design and Computation Manager |;HEHX|

File Edit Settings Favorites Help

g id DY ¢ = W H =

P_SD1R Concrete Barmier, Single Slope, Type D1 Right # | % % &
B P_FNCE Fence Line

P_GATE Gate

B P_GRBD Guardrail Bamier Design

Example 3: Place Cell
Some of the items in the D&C Manager Database have been configured to place a cell. In the example
below, an existing Electric Manhole is drawn using the Place Cell command.

M4 X ELMH Electric Manhole
Place Influence

Active Cell: Q
[[] Adhoc Attributes Match Point Text Active Angle: | 00°00'00" o
New Element Draw COGO Element X Scale: | 1.000000 i
2 o [ ] Y Scale: | 1.000000 j

‘:} Design and Computation Manager f;||§“g|
File Edit Settings Favorites Help

True Scale

i id DR @ m M &

2 SV - Survey A
(= UT - Utilties
£ Cable TV 4 E X
(7> Blectric/Power L X
B X_EBOX Electric Box =] s
X_ELIN Electric/Power Line

B X_ELMH Hectric Manhole :
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As the examples above demonstrate, some items in ODOT.ddb have been configured to represent
curvilinear features, such as the edge pavement, or a fence line, and others have been configured to
represent point features such as a telephone pole or mailbox. Whether placing point features, or
curvilinear features using a custom line style, the user must determine how to set the drawing scale for
the elements placed.

The cell and custom line styles defined in ODOT’s CADD Standards are defined in one of two ways:

e  “Physical” items are used to represent the location and size of an item. These items have been
drawn at their actual physical dimensions and are placed in the design file at a scale of 1.0.
o A pavement marking right-turn arrow is an example of a physical cell which is always
placed at it’s actual size.
o A pavement marking line, such as a lane line, is an example of a physical line style that is
always placed using the actual dash and gap dimensions of the line.

e “Cosmetic” cells used the represent the location of an item, but not the actual size. These items
are placed in the design file using the active Model Annotation Scale.
o A Mailbox is an example of a cosmetic cell that is used to designate the location of the
item, but not the actual size of the item.
o Afence line is an example of a cosmetic line style. The location of the “x” on the fence
line is used as a symbolic representation of the line type and does not represent specific
post spacing for the fence line.

ODOT’s CADD standards have been configured to automatically account for these different types of cells
and custom line styles. An example of each of these cases follows:
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5.4.3 Placing “Cosmetic” cells using the active Model Annotation Scale

For items that are used to represent the location of point features and not the size of the feature, it is
necessary to place them using the active Model Annotation Scale. A mail box is an example of an item
that is placed representing the location of the feature, but not the size. To place a proposed mail box

using Place Influence, take the following steps:

v Check the Design Settings dialog to ensure that the Cell Creation Scale Factor is set to the value
of 1.0.

v Select the proposed Mail Box item from the database as shown below.
v" Toggle on Place Influence.

v" Select the MicroStation Place Cell command. The name of the cell associated with the selected
item appears in the Place Active Cell dialog as shown below.

v" Turn on the Annotation Scale lock
v Issue a data point to place the cell.

Note that the X Scale and Y Scale values for the cell are set to a value of 1.0 according to the Cell
Creation Scale Factor value. The cell is scaled according to the Model Annotation Scale when placed.

If you double click the name of any item in ODOT’s Design and Computation Manager that is used to
place a cell, the place cell command will be automatically selected. If Place Influence is on, the cell will
be floating on your cursor, ready to place in the design file.

LiP_MLBX _Mail Box - [5]x]
Place Influence
[] Adhoc Attributes atc B
[J New Element Only |  Draw COGO Element |

EEX
Active Cell: | MBP Q

g id @ =2 %[ Active Angle: | 00°0000" -~
X Scale: | 1.000000 ﬂ|

P_GRRR Guardrail Right Replaced ~ Y Scale: W]_, A

P_MEDB Median Bamier —

P_SSBC Median Banier, Single Slope, Type B or C Annotation Scale

P_SSM1 Median Bamier, Single Slope, Type B1 or Lock : ON

Bi P_MLBX Mail Box o i o oD £t

P_NWAL Noise Wall s :

P_PABX Paper Box z

B P_PMTR Parking Meter =

P_POST Post

P_RRL1 Railroad Line ffor 1:1 - 1:50 Scale)

P_RRL2 Rairoad Line ffor 1:100 Scale & Over) ™|

I} place Active Cell

/! Design and Computation Manager |- |01/ X|

EeElleR FditSSettings SEavarites N He
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5.4.4 Placing “Physical” Cells Using the Model Annotation Scale

For items that are used to represent the location and the size of a point feature, the cell definition has
been configured so that these cells are not scaled by the active Model Annotation Scale.

Pavement marking turn arrows are an example of “physical” cells that are placed using real world
dimensions. To place a right-turn arrow, take the following steps:

v’ Select the Lane Arrow Right item from the D&C Mananger
v" Toggle on Place Influence.

v" Select the MicroStation Place Cell command. The name of the cell associated with the selected
item appears in the Place Active Cell dialog as shown below.

v Leave the Annotation Scale lock toggled on. The right-turn arrow cell has been configured to
ignore the Annotation Scale value and will be placed at a scale of 1.0

v Issue a data point to place the cell.
FA{P_LART Lane ArrowRight  [- |~ [X]
Place Influence

[[] Adhoc Attributes atch Point Text

[] New BementOnly [  Draw COGO Element |

P! Place Active Cell

File Edit Settings Favorites Help Active Cell: [PMRTP Q
g~ id @RL ¢ @ % e
3 MT - Maintenance of Traffic 2% £Scale: 1.000000 l_xn d
[ PM - Pavement Marking T
(> Lane Amows Annotation Scale
P_LALF Lane Amow Left Lock : ON

P_LALT Lane Amow Left-Thru i
B) P_ALTR Lane Arow Left-Thru-Right

L BPLART laneAmowRght |
r)

Scale : 20.000000 : 1

P_LATR Lane Amow Right-Thru
P_LATH Lane Amow Thru
(23 Striping
3 Symbols

In the example above, the right-turn arrow was placed next to the mailbox cell for comparison.

Note: Changing the active Model Annotation Scale value will result in these cells being redrawn to match
the current scale.
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5.4.5 Placing Drainage Cells (Catch Basins, Manholes, Inlets, and Headwalls)

Drainage items are also defined as “physical” cells representing the location and size of the item. ODOT
has developed several Visual Basic Applications to assist the user when placing existing or proposed
catch basins, manholes, inlets, headwalls, and storm sewer lines. Each of these applications is available
from the MicroStation pull-down menu in the ODOT > Drainage Apps category.

M C\GPKclass\DAR\12345\roadway\basemaps\12345BP001.dgn [2D - V8 DGN] - MicroStation V8i (SELECT... @

’ File Edit Element Settings Tools Utilities Cadig Workspace Applications Window | ODOT _Ijelp|

Bridge Apps

Drafting Apps

Existing » [ Plan View - Store Points
Proposed » | Plan View - Place Pipes

Drainage Apps

File Management

vy v v v v v v v v
N

GEOPAK Apps Plan View - Annotate Pipes
LiDAR Apps Plan View - Headwalls

heet M t
‘Sl"' Ieetsh AdgEmEN Profile View - Draw Structures

e Profile View - Draw Pipes
XS Utilities

XS View - Draw Structures

Web Links >

XS View - Draw Pipes

XS View - Pipe Intersections

As of January 2011, all DDB items for placing catch basin, man holes, and inlets have been removed from
ODOT.ddb. The Visual Basic applications referenced above should be used for placement of these items.
See the documentation by selecting the Help icon on the individual applications for more information on
the operation of these applications.

5.4.6 Using Place Influence with Curvilinear Features and Custom Line Styles

D&C Manager items that do not represent "point" features are configured to set the active MicroStation
symbology for placing curvilinear MicroStation elements. Several of these items have been configured to
use custom line styles. The custom line styles are contained in the resource files ODOT_Linestyles.rsc.

Like cells, some custom line styles are intended to be placed as “Physical” features, using real world
dimensions, while others are defined as “Cosmetic” features which are placed using the active Model
Annotation Scale.

Curvilinear features that should always be placed at a set scale of one, such as a pavement marking lane
line, have been configured within the ODOT line style resource file as non-scalable. Other items, such as
a fence line will use the active Model Annotation Scale.
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5.4.7 Placing “Cosmetic” Line Styles using Place Influence
An example placing a Proposed Fence Line is shown below.
v Select the Proposed Fence Line item as shown below.

v" Toggle on Place Influence.

v Select the MicroStation Place SmartLine command or double click on the Existing Fence Line

item in the Design and Computation Manager dialog. Place a line.

The line will be placed using the level, color, weight and custom line style settings associated with the
Fence Line item. The line style scale will be placed with the active Model Annotation Scale.

4 p_FNCE Fence Line

Place Influence
[] Adhoc Attributes Match Point Text A

[]NewEementOnly | Draw COGO Element |

“ Design and Computation Manager E]IE”X[

File Edit Settings Favorites Help

g id B &

(> RD - Roadway
B P_ANCH  Anchor Assembly
B P_SSDL Concrete Bamier, Single Slope, Type D Left
B P_SSDR Concrete Bamier, Single Slope, Type D Right
B P_SD1L Concrete Barier, Single Slope, Type D1 Left =
P_SD1R Concrete Bamier, Single Slope, Type D1 Right —
B P_FNCE Fence Line
P_GATE Gate
P_GRBD Guardrail Bamier Design
P_GRBR Guardrail Banier Design Replaced
B P_GRCB Guardrail, Cable Bamier

>

<

After you have placed the fence line, toggle Place Influence off. Notice that the MicroStation symbology
settings are returned to the previous values.
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5.4.8 Placing “Physical” Line Styles using Place Influence

An example placing a Proposed Lane Line is shown below.
v’ Select the Proposed Lane Line item as shown below.
v" Toggle on Place Influence.

v Select the MicroStation Place SmartLine command or double click on the Existing Fence Line
item in the Design and Computation Manager dialog. Place a line.

The line will be placed using the level, color, weight and custom line style settings associated with the
Lane Line item. The line style scale will be placed at a scale of 1.0 regardless of the current Model
Annotation Scale.

F.{P_LANL Lane Line

Place Influence
[[] Adhoc Attributes Match Pairt Toxd

[[] New Element Only [ Draw COGO Element ]

F.! Design and Computation Manager

File Edit Settings Favorites Help

g~ id @R e m & f\

(£ Striping A~
B P_CLDS Centerine Dashed
P_CLDS Centerine Double Solid \
B P_CPPL Centerine Passing Prohibited Left
P_CPPR Centerline Passing Prohibited Right
B P_CHLN Channelizing Line
P_CRSL Crosswalk Line
B P_DTLW Dotted Line - White (2" dash, 6’ gap) =
P_DTLY Dotted Line - Yellow (2° dash, 6" gap) \
B P_DL3W Dotted Line - White (3' dash, 12" gap)
P_DL3Y Dotted Line - Yellow (3' dash, 12" gap)

B P_LANL Lane Line

P_PSTL Parking Lot Stall Line

3
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5.5 Using Design Mode to Plot COGO Elements

The Design and Computation Manager is also used to plot GEOPAK COGO elements into MicroStation
with the proper element symbology. The items in the D&C Manager database are configured in one of
three ways as detailed below.

Report Icon - These items are used to set drafting standards for MicroStation commands or
to draw COGO elements without annotation.

é Paintbrush Icon - These items can be used to set drafting standards for MicroStation
commands or to draw COGO elements with annotation.

Calculator Icon - These items are used to set drafting standards for MicroStation commands
or to draw COGO elements. The resulting graphics are tagged with a pay item attribute that can
be used to calculate plan quantities.

Let’s take a look at plotting items from the COGO database using each of the item types listed above.

5.5.1 Plotting COGO Elements Utilizing Report or Calculator Items

The process to plot COGO elements using report or calculator items is identical. The only difference is
that calculator items are tagged with a pay item attribute that will allow GEOPAK to tabulate quantities
from the graphics.

When these items are used to plot COGO elements, no
annotation is placed in the design file. For example, the 3 X_BMFD._Benchmark Found
Existing Benchmark Found item can be used to set the
] . . . Place Influence
active MicroStation cell and symbology according to ODOT [ Adhoc Atbutes
Standards by use of the Place Influence toggle. If you wish [ New Bemert Oy | Draw COGO Bloert._ |
to place the cell for a benchmark at the location of a 2
COGO point, the Draw COGO Element option can be used. 2. Design and Computation Manage EE

File Edit Settings Favorites Help

Select Draw COGO Element to access the Draw dialog A = =
shown below. g id ¢ @HR

€2 RD - Roadway
3 RW - Right-of-Way
(2 SG - Signals
(3 SN - Signing
[ SV - Survey
€2 CL Survey
[ Control Found
X_BMCH Chiseled Benchmark Found
X_DHLE  Drill Hole Found 5.
X_GSPK  Gin Spike Found
X_GOVD Govemment Control Point Four
X_MAGN Mag Nail Found
B X_NAIL Campenter Nail Found v

[>
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To plot the Benchmark cell in the design file, simply key in the point number and press the enter key.
The cell from the selected D&C Manager item will be plotted at the location of the COGO point.

Several other COGO elements can be plotted by use of the Draw dialog by selecting the desired COGO
element from the Operation pull down. The options are shown below.

W braw €06... [=][E

Toggle Operation to Lines. A line can be drawn through a range of COGO points using the selected D&C
Manager symbology. In the example below, a fence line was draw through points DN250, DN251 and
DN252 by keying in the range of points as shown in the dialog below.

TX_FNCE Fenceline |- | x|

Place Influence
[[] Adhoc Attributes

[] New Element Only [ Draw COGO Element
I} Design and Computation Manager [.:[@@

| File Edit Settings Favorites Help

g id @ aneE

£ PV - Pavement
€3 RC - Recreational
[ RD - Roadway
g X_ANCH  Anchor Assembly Bl
X_BGRL Barbeque Grill
B X_BDRK Bedrock / T~
B X_BBLK Bumper Block {Parking Stall Block /7‘*

\_~
= D250 TR

\%
=
/3
/x

[ X_CPAD Concrete Pad

B X_FLAG Flag Pole

B X GATE Gate

X_GRBD Guardrail Barier Design v

When a range of points is keyed in, all of the points are connected in numeric order as shown above. To
draw a line through a series of points in nonconsecutive order, the “/” is used to separate the point
numbers. For example, the draw the Fence Line from point DN250 to DN252, key-in DN250/DN252.

Toggle the Operation option to Curves, Spirals or Chains to plot these P Draw COG.... E]
items from the COGO database. Once the Draw dialog is toggled to one of . iee = =
these options, a listing of the Curves, Spirals, or Chains in the COGO e e
database is included in the dialog. An example of plotting a chain is shown Select Chain to Draw
. CLPJAME
at right. CLPS185
CLXJAME

To plot the chain, simply select its name from the list. Do not double-click sl

the chain name which will result in plotting the chain twice.
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5.5.2 Plotting COGO Elements Using Paintbrush Items

Items in the D&C Manager database with the Paintbrush
icon can be used to set symbology for MicroStation
commands by use of the Place Influence toggle, or to
plot COGO elements with annotation. The annotation
includes curve data, stationing, bearings, distances, etc...
The majority of the items in ODOT.ddb are not
configured to plot annotation.

When a paintbrush item is selected, the Draw Plan &
Profile option is now available as shown at right.

Select Draw Plan & Profile to access the dialog shown
below.

I} Draw Plan & Profile [Z] |
ltem: | P_CL20 Centeriine 20 Scale |

Element Type: | Chains v | Label Scale: | 20 |

Select Chain to Draw |
CLPJAME
CLPS185 Line Direction Labels
CLXJAME )
CLXS185 [[] Line Length Labels
[] Line Labels Only
[[] Curve Labels
Curve Data
[[] Curve Labels Only
[[] Place Curve Data by DP
[[] Spiral Labels
[] Spiral Data

[] Spiral Labels Only
[] Place Spiral Data by DP

Mip 120 Centerline 20 Scale  [=][01|[X]

[] Adhoc Attibutes atch Point Te
[[] New Element Only [ Draw Plan & Profile l}_]

il

F;}DesignandComputatnon Manager Q@@

EREiles Bt Settings (lFavoritss Seln

i id DR =

[ Proposed Plan View

(3 BD - Buildings

(2 BR - Bridges

€2 DR - Drainage

3 DT - DTM and Grading

[ GE - Geometry & Stations

(7= CL or BL Construction =

dh P_CL10 Centeriine 10 Scale
= P_CL20 Centerdine 20 Scale
g P_CL50 Centerdine 50 Scale - 100’ Labels
ﬁ P_CL50 Centerine 50 Scale - 500" Labels

[>

The top portion of the dialog includes an
option button to select the Element Type

mode. The following Operation options are

available:

e Points

e Lines

e Curves

e Spirals

e Chains

e Stationing
e Parcels

e Profiles

e Parallel Chains

A detailed discussion of each of the drawing operations is available in the GEOPAK on-line help.

In the next few sections we will take a look at using the D&C Manager with ODOT.ddb to plot Chains and

Stationing.
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5.5.3 Plotting COGO Chains

Several items in ODOT.ddb are configured to plot centerlines and stationing. The Proposed Roadway
centerline items are shown in the dialog below.

Additional items for plotting centerlines can be found in the following locations within the DDB file:

Existing Centerlines:

Drafting Standards > Existing Plan View > GE - Geometry and Stations > CL or BL Construction
Drafting Standards > Existing Plan View > RW - Right-of-Way > CL Right-of-Way

Drafting Standards > Existing Plan View > SV - Survey > CL Survey

Proposed Centerlines:

Drafting Standards > Proposed Plan View > GE - Geometry and Stations > CL or BL Construction

Drafting Standards > Proposed Plan View > RW - Right-of-Way > CL Right-of-Way

Drafting Standards > Proposed Plan View > SV - Survey > CL Survey

Drafting Standards > Proposed Plan View > MT - Maintenance of Traffic > Temporary Road CL and Stations

To plot a COGO chain, select the desired Centerline item from ODOT.ddb, then pick the Draw Plan &
Profile option from the D&C Manager Tools Settings dialog

7{P_CL20 Centerline 20 Scale. |- |  |X|

[] Place Influence

%! Draw Plan & Profile

: Tod ftem: | P_CL20 Centerline 20 Scale
[ Drow Plan & Profile | Bement Type: [Chains (%] LabelScale: [20 |
= P ‘ !

Select Chain to Draw |
File Edit Settings Favorites Help CLPJAME
T A == = CLPS185 Line Direction Labels
g~ id | [E) 9 ] CLXJAME _
[ Proposed Plan View ~ [] Line Labels Only
(2 BD - Buildings Sl
(£ BR - Bridges E et
£3 DR - Drainage Curve Data
2 DT - DTM and Grading E [] Curve Labels Only
[ GE - Geometry & Stations
(7= CL or BL Construction L [] Place Curve Data by DP
& P_CL10 Centeriine 10 Scale [] Spiral Labels
- P_CL20 Centerine 20 Scale .
& P CL50 Centerine 50 Scale - 100 Labek [] Spiral Data
g P_CL50 Centerine 50 Scale - 500" Labels [] Spiral Labels Only
P_CL100 Centedine 100 Scale ;
d P_CL200 Centerine 200 Scale ] Place:Spial Data by OR
& P_CL500 Centerine 500 Scale

From the Plan & Profile Draw dialog, toggle the Element Mode mode to Chains as shown above.

The list of available chains in the COGO database is shown in the list box on the left hand side of the Plan
& Profile Draw dialog.
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The right side of the Plan & Profile Draw dialog contains a list of options for plotting the currently
selected item. ODOT.ddb has been configured with the Line Direction Label and the Curve Data items
toggled on. The other options can be toggled on or off as needed. With all options toggled off, only the

centerline will be plotted without any labels.

The Label Scale is used to specify the plotting scale for the text labels. Note that the label scale must be
manually set by the user and is not set by the D&C Manager. The GEOPAK default value is 100.

To plot a COGO chain, simply select the name of the chain from the list box on the left. The chain is
plotted with the symbology of the currently selected D&C Manager Item.

Selecting the chain name more than once will result in duplicate graphics being plotted in the
MicroStation file.

A sample of the plotted chain and curve data for CLPRS185 and CLPRJAME is shown below.

ﬁ
Jameson Road

Curve Data
(Simple Curve)

Centerline

P.J.= Sto, 8358
D= 54° 00 40°LTH
Dc = 24° b4 40°

8 = 230.00¢

7 =22

L = MeAar

£ =285

€ = 208.89

C.B. = K 2° 08 38" F

Proposed Jameson Road

\

S.R. 185
Curve Data

(Spiral-Curve-Spiral) \
\
5

Centerline S.R. 185 —

The bearing is annotated

in tangent sections i, S &

P.d.= Sla. 87+42.79
D= 64" a3 a4 LT}
D = 6 00" 00"

R = 954.93¢

Ls = 205.000

Ta =8 05 00

L7 = 38.76

57 = 6.4V

® = 24,78

¥ 233

& = 102.45°

p= L83

Do= B2 25 44 L T)
te = 873.80

Ts = 708.8F

Eg = 77.78°

C = 843,85

Cil2 = 204.90°
CB.1= 50" 68 58 L
LB =S3IP B SE
CB2=RECTTHUN

N

Each centerline item in ODOT.ddb is configured to place the centerline, curve data, and bearing labels

on the levels as shown in the following tables.

Cha
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Proposed Centerline or Baseline of Construction and Stations
Drafting Standards > Proposed Plan View > GE — Geometry and Stations > CL or BL Construction

Item ID
P_CL10
P_CL20
P_CL50
P_CL50
P_CL100
P_CL200
P_CL500
P_CL1000
P_CL2000

Description

Centerline 10 Scale

Centerline 20 Scale

Centerline 50 Scale — 100’ Label Interval
Centerline 50 Scale — 500’ Label Interval
Centerline 100 Scale

Centerline 200 Scale

Centerline 500 Scale

Centerline 1000 Scale

Centerline 2000 Scale

Proposed Centerline of Right-of-Way and Stations
Drafting Standards > Proposed Plan View > RW — Right-of-Way > CL Right-of-Way

Item ID
P_CLRW20
P_CLRWS50
P_CLRWS50
P_CLRW100
P_CLRW200
P_CLRW500
P_CLRW1000
P_CLRW2000

Description

CL of RW 20 Scale

CL of RW 50 Scale — 100’ Label Interval
CL of RW 50 Scale — 500’ Label Interval
CL of RW 100 Scale

CL of RW 200 Scale

CL of RW 500 Scale

CL of RW 1000 Scale

CL of RW 2000 Scale

Proposed Centerline of Survey and Stations
Drafting Standards > Proposed Plan View > SV - Survey > CL Survey

Item ID
P_CLSV20
P_CLSV50
P_CLSV50
P_CLSV100
P_CLSV200
P_CLSV500
P_CLSV1000
P_CLSV2000

Description

CL of Survey 20 Scale

CL of Survey 50 Scale — 100’ Label Interval
CL of Survey 50 Scale — 500’ Label Interval
CL of Survey 100 Scale

CL of Survey 200 Scale

CL of Survey 500 Scale

CL of Survey 1000 Scale

CL of Survey 2000 Scale

Line Style
cl1o

cl20

cl50

cl50

cl100

cl200

cl500
cl1000
cl2000

Line Style
cl20

cl50

cl50

cl100

cl200

cl500
cl1000
cl2000

Line Style
cl20

cl50

cl50

cl100

cl200

cl500
cl1000
cl2000

Level
GE_P_CL_10
GE_P_CL_20
GE_P_CL_50
GE_P_CL_50
GE_P_CL_100
GE_P_CL_200
GE_P_CL_500
GE_P_CL_1000
GE_P_CL_2000

Level
RW_P_CL_20
RW_P_CL_50
RW_P_CL_50
RW_P_CL_100
RW_P_CL_200
RW_P_CL_500
RW_P_CL_1000
RW_P_CL_2000

Level
SV_P_CL_20
SV_P_CL_50
SV_P_CL_50
SV_P_CL_100
SV_P_CL_200
SV_P_CL_500
SV_P_CL_1000
SV_P_CL_2000
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Proposed Temporary Road Centerline and Stations
Drafting Standards > Proposed Plan View > MT - Maintenance of Traffic > Temporary Road CL
and Stations

Item ID Description Line Style Level

P_TC20 Temp Road Centerline 20 Scale cl20 MT_P_CL_20
P_TC30 Temp Road Centerline 30 Scale cl20 MT_P_CL_30
P_TC40 Temp Road Centerline 40 Scale cl50 MT_P_CL_40
P_TC50 Temp Road Centerline 50 Scale cl50 MT_P_CL_50

Existing Centerline or Baseline of Construction and Stations
Drafting Standards > Existing Plan View > GE — Geometry and Stations > CL or BL Construction

Item ID Description Line Style Level

X_CL10 Centerline 10 Scale cl10 GE_X_CL_10
X_CL20 Centerline 20 Scale cl20 GE_X_CL_20
X_CL50 Centerline 50 Scale — 100’ Label Interval cl50 GE_X_CL_50
X_CL50 Centerline 50 Scale — 500’ Label Interval cl50 GE_X_CL_50
X_CL100 Centerline 100 Scale cl100 GE_X_CL_100
X_CL200 Centerline 200 Scale cl200 GE_X_CL_200
X_CL500 Centerline 500 Scale cl500 GE_X_CL_500
X_CL1000 Centerline 1000 Scale cl1000 GE_X_CL_1000

Existing Centerline of Right-of-Way and Stations
Drafting Standards > Existing Plan View > RW — Right-of-Way > CL Right-of-Way

Item ID Description Line Style Level
X_CLRW20 CL of RW 20 Scale cl20 RW_X_CL_20
X_CLRWS50 CL of RW 50 Scale — 100’ Label Interval cls0 RW_X_CL_50
X_CLRW50 CL of RW 50 Scale — 500’ Label Interval cl50 RW_X_CL_50
X_CLRW100 CL of RW 100 Scale cl100 RW_X_CL_100
X_CLRW200 CL of RW 200 Scale cl200 RW_X_CL_200
X_CLRW500 CL of RW 500 Scale cl500 RW_X_CL_500
X_CLRW1000 CL of RW 1000 Scale cl1000 RW_X_CL_1000
X_CLRW2000 CL of RW 2000 Scale cl2000 RW_X_CL_2000

Existing Centerline of Survey and Stations
Drafting Standards > Existing Plan View > SV - Survey > CL Survey

Item ID Description Line Style Level
X_CLSV20 CL of Survey 20 Scale cl20 SV_X_CL_20
X_CLSV50 CL of Survey 50 Scale — 100’ Label Interval cl50 SV_X_CL_50
X_CLSV50 CL of Survey 50 Scale — 500’ Label Interval cl50 SV_X_CL_50
X_CLSV100 CL of Survey 100 Scale cl100 SV_X_CL_100
X_CLSV200 CL of Survey 200 Scale cl200 SV_X_CL_200
X_CLSV500 CL of Survey 500 Scale cl500 SV_X_CL_500
X_CLSV1000 CL of Survey 1000 Scale cl1000 SV_X_CL_1000
X_CLSV2000 CL of Survey 2000 Scale cl2000 SV_X_CL_2000
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5.5.4 Plotting Stationing

Stationing for COGO chains can also be plotted using the D&C Manager database. Each centerline option
in ODOT.ddb is also configured to plot stationing for the alignment.

To plot the stationing for a COGO chain, select the desired Centerline item from ODOT.ddb, then pick
the Draw Plan & Profile option from the D&C Manager Tools Settings dialog.

FA{P_CL20 Centerline 20 Scale (- | 1]
[] Place Influence

|  Draw Plan & Profiie |

WLl Bl Settings SFavorites Shinlp,

Ch id-c? = % [

&3 j\pr\ODOTstd\V8istd‘\geopak \road \ddb\ODOT-V&i.ddb
[ Drafting Standards
(23 Cross Sections
£ Existing Plan View
[£> Proposed Plan View
(€2 BD - Buildings
(€2 BR - Bridges
€2 DR - Drainage
£ DT - DTM and Grading
(2> GE - Geometry & Stations
£ CL or BL Construction
dh P_CL10 Centerline 10 Scale
gn P_CL50 Centerine 50 Scale - 100" Labels

& P_CL50 Centerine 50 Scale - 500" Labels

~

v

1} Draw Plan & Profile

ftem: | P_CL20 Centerline 20 Scale
Element Type: | Stationing v| Label Scale: |20

Select Chain to Draw |

CLPJAME Tick Marks

gt;ﬂ;% Tick Mark Stations

CLX5185 PC/PT/TS/CS/SC/ST/PI Labels

[] Pl Labels

Small Ticks
[ Ticks Left; Labels Left vl
Large Ticks
| Ticks Left; Labels Left v|
Control Point Labels
I As Per Preferences v

From the Plan & Profile Draw dialog, toggle the Operation mode to Stationing as shown at left.

The list of available chains in the COGO database is shown in the list box on the left hand side of the Plan

& Profile Draw dialog.

The right side of the Plan & Profile Draw dialog contains a list of options for plotting the currently
selected item. ODOT.ddb has been configured with the Tick Marks, Tick Mark Stations, and PC & PT &

CS... labels options toggled on.

The Label Scale is used to specify the plotting scale for the station labels. Note that the label scale must
be manually set by the user and is not set by the D&C Manager. The GEOPAK default value is 100.

The options for the placement of Small Ticks, Large Ticks and Control Point Labels should normally be

set as shown at left.

To plot the stationing, simply select the name of the chain from the list box on the left. The stationing is
plotted with the symbology of the currently selected D&C Manager Item.
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Selecting the chain name more than once will result in duplicate graphics being plotted in the
MicroStation file.

An example of the stationing for Jameson Road is shown below.

Third Element Plotted
First Element Plotted 2.1, 5ta, MeB3.I5 For CLPJAME

For CLPJAME ::,’;;?2;‘3;5”’ (Line Element)

(Line Element) R = 230.00°

7= arze =)

L= 268 A

=25 2

€ = 200.28° X

0.3, = K 86° 06 39" F D
o

Second Element Plotted
For CLPJAME
(Arc Element)

— N\, T

fa

Note: Typically, the stationing will not line up with the short dashes in the centerline as shown above.
Many users prefer to have the station ticks line up with the short dashes along the centerline. Several
factors contribute to the stationing not lining up with the short dashes as described below:

e The components of the chain are placed as separate MicroStation elements and not as one
complex chain. The custom line style cycle is started over for each component of the chain as
shown in the example above. Connect all of the components of the centerline as one continuous
element using the MicroStation Complex Chain command. Remember that when you create a
complex chain the new chain is created using the active MicroStation symbology.

e If your chain begins at an even station, all of the ticks will line up with the short dashes after
creating the complex chain.

e If the stationing does not start at an even station, the ticks will not line up with the short dashes
as shown in example below:

POT S$1a. 35+80.72

35 J7 J8
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Use the MicroStation Modify Line Style Attributes command with the shift option to align the centerline
dashes with the station tic marks. The example below shows how to modify the custom line style for the
first segment of CLPS185. The shift amount is determined as follows:

Subtract the even station amount from the actual station at the beginning of the line, spiral, or arc
segment. Then multiply the answer by -1. In the example below 35+90.72 — 35+00.00 = 90.72. The line
segment is shifted by -90.72 as shown below.

U Modify Line Style Attributes [= |[5/[X]

ERERS A

Shitt [-90.720000 |[]

POT Sta. 35+20.72

The example below shows how to shift the arc on CLPJAME. 13+65.94 — 13+00.00 = 65.94. Shift the arc
with a value of -64.94.

) Modify Line Style Attributes [= |21 (5]

R S A Y
st 5 40000 1 g
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5.6 Identify Item

1) Design and Computation Manager Q@@

ERElSE EdiES Suttings (IFavortss SHeln

o[ DR ¢ = &
mé\%rd\geopak\road\ddb\ODOT~V8i,ddb 2~

The Identify Item tool allows users to navigate the hierarchy by selecting a MicroStation element. After
selecting and accepting the element, GEOPAK moves to the item in the hierarchy which corresponds to
the selected element. If no matching item is found within the specified database, GEOPAK displays the
following message in the prompt field: "No matching database item."
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5.7 Display Mode

Display mode allows the designer to filter the display of M

icroStation elements in the design file so only

specific features are displayed. When Display Mode is selected, the Design and Computation Manager
and the tool settings dialog dynamically change as shown below.

File Edit Settings Favorites Help

Design and Computation Manager

CEX

& j\pr\ODO
[£= Drafting
(23 Cross Sections
[ Existing Plan View
(3 AP - Aiport
(3 BD - Buildings
(2 BR - Bridges

(3 DV - Divisions

. d\geopak'road'ddb\ODOT-V8iddb 4|

|

Users can filter the display by Items or by categories. Select the Add Highlighted to Collection button to
add the currently selected category or item to the Collection box, at the bottom of the dialog, as shown

below. Multiple categories and items can be added.

F.! Design and Computation Manager

AR

File Edit Settings Favorites Help

(£ Drafting Standards
2 Cross Sections
(> Existing Plan View

(3 AP - Aiport
(2 BD - Buildings
(3 BR - Bridaes

(3 DV - Divisions

@ j\pr\O DO Tstd\V8istd\geopak \road \ddb\ODOT-V8i

{Add Highlighted to the Collection

%

(2 DR - Drainage

The D&C Manager Tool Settings dialog is used to select how GEOPAK will filter the display of elements.
Four options are available as shown below.




October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

From left to right, the following options are provided:

e Normal Display

e Highlight Selection

e Hide Selection

e Display Only Selection

To remove an item or category from the collection box, select the Clear All Items in Collection icon.

i Design and Computation Manager Q@

ERENSE EdiS Settings (Favaitss SHelo

B ¢ =& =

& i \pr\ODOTstd"\V8istd\geopak \road"ddb\ODOT-V8i.ddb |Clear all items in the Collection
(2> Drafting Standards
(23 Cross Sections
[ Existing Plan View

(£ AP - Aiport
2 BD - Buildings
(2 BR - Bridges
(3 DV - Divisions

¥ e

[£4

£ DR - Drainage

Note: Only items placed using the D&C Manager are recognized by the Display Mode. Graphics placed
by GEOPAK Survey, COGO Visualization or MicroStation Commands (without using Place Influence) are
not recognized by Display Mode.
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5.8 Set Mode

The Set mode is used to change the element symbolgy of previously drawn MicroStation elements to
match the symbology of the current D&C Manager item.

[[] Use Complex Chain [[] Adhoc Attributes

Fosend 7]

File Edit Settings Favorites Help

R EL Y

DR -Drainage [

[ DV - Divisions
X_BSET Building Set Back Line
B X CORP Cormporation Line
X_CNTY County Line
X_LOTL Lot Line
X_OWNH Ownership Hook
X_PLIN Property Line
X_PLNM  Property Line Marker

Two methods of setting elements are supported:

e Individual Element Selection
e Complex Chain

The first step for all methods is the selection of the desired item. Navigating through the hierarchy,
highlight the desired item. Note the title block of the auxiliary dialog dynamically changes during the
navigation process. Once an item is selected, the auxiliary dialog buttons are un-ghosted.

Individual Element Selection

Select the desired item in the D&C Database and then click Set. GEOPAK prompts to select the
desired MicroStation element. Note the element must be selected AND accepted in order to set
the symbology / attribute. Multiple elements may be set to match the D&C Item symbology by
use of MicroStation selection sets.

Complex Chain Method

The Complex chain method utilizes the MicroStation automatic complex chain creation
command in the background, while setting Element attributes. After selecting the desired item,
activate the Use Complex Chain toggle, which expands the auxiliary dialog as depicted below.

Note the Set button is ghosted, as it is not utilized in this method. The following details the steps for this
method:

1. Click ID Element
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2.

Cha

Identify and accept a line or arc that constitutes the beginning of the chain.

Like the MicroStation Automatic Create Complex Chain, successive connected elements are
highlighted one at a time for inclusion or rejection as long as the initial point of each subsequent
element is within 0.75 master units (feet or meters) of the end point of the current element. As
shown below, after the first element is selected and accepted, the next connected element is

highlighted.

.,#,.

If more than a single element is located within tolerance to the next element end point, the
message "Fork Accept/Reject" is displayed. A data point accepts the highlighted element.
Pressing the reset cursor button rejects the highlighted element and highlights another.

Once the end of the chain is reached or the user presses the reset cursor button when no more
connecting elements are available, the identification of component chain elements is complete.
The highlighting is deactivated and the elements symbology and attributes are now set.
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5.9 Favorites

The Favorites pull down is a very useful tool that allows the designer to save a list of commonly utilized
D&C items for quick access. When selected, two options are available as shown below.

<4 Design and Computation Manager Q@@

~ File Edit Settings Favorites Help

E]‘“"" id 2¢ Add to Favorites

Organize Favorites...\|

= l’\}_—.
& j\pr\ODO Tstd\V8istd geopak woad \adb\OLO T-V8i.ddb
(2 Drafting Standards

Add to Favorites
To add an item to the Favorites list, take the following steps:

v' Select the item in the Design and Computation Manager dialog.

v' Select Favorites > Add to Favorites.
The user may select up to twenty items, with each additional item being added at the top of the
list. When the twenty first item is selected, the first item is deleted from the list. The dialog

width will expand to include all of the selected paths as shown above.

The second tool under the Favorites pull down is Organize Favorites, which invokes the My Favorites
dialog shown below.

) P_SHDR  Shoulder/Berm Paved
) P_EPVT Edge of Pavement

) P_CURB Curb

) P_GRRT Guardrail Right

) P_GRLT Guardrail Left

) P_FNCE Fence Line

[ Up ] [ Down ] [ Delete ] [ Open... ] [SaveAs...]

The current Favorites are displayed within the list box. The six action buttons at the bottom of the dialog
are detailed below.
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Cha

Up / Down
Favorites can be moved up or down within the list by highlighting the Favorite to be moved,
then pressing the Up or Down button. Each press of the button moves the Favorite one position.

Delete
Highlight the Favorite to be deleted, and then press the Delete button to remove it from the list.

Open
Previously saved Favorite lists can be utilized by pressing the Open button, which invokes the
File Manager, wherein the desired listing file may be selected.

Save As...
Favorite lists can be saved for recall in a subsequent session by pressing the Save As... button,
which invokes the File Manager, wherein the current listing file may be named and saved.

Close
Closes the dialog, returning to the Design and Computation Manager.
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5.10 Toolbox Mode

The D&C Manager dialog box can be configured in one of two modes:

e Dialog
e Toolbox

The default mode is dialog, as shown in the graphic below. The menu bar and shortcut buttons are on
the top of the dialog, with the list box below.

Design and Computation Manager Q@@

File Edit Settings Favorites Help

idlcqt

B Uraning Standards
€2 Pay ltems

The second mode is the Toolbox mode, shown below.

Design and Computation Manager

2=k ar=

Select the Switch To Toolbox Mode icon to change the dialog to toolbox mode. In this mode, the dialog
is condensed and is dockable. The icons on the Toolbox mode dialog are detailed below.

Place Influence (Leftmost Toggle)

m The toggle to the left of the dialog activates the Place Influence tool.
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Hierarchy

[ Foverer - |CHRSEIERE  © € ¢4 id [ a2 2
ltems 3
*X_BKWY  Bikeway
%_CURB Curb
X_DRWY Driveway
%_FDRY  Field Drive
B %X_PLOT  Parking Lot
B %_SHDR  Shoulder/Berm Paved
X_STEP Steps
XWALK  Walk
K_PVTX  Test

The right field displays the current position within the hierarchy, along with its associated icon. The left
field displays its parent. The arrows display the surrounding hierarchy from which categories or items
may be selected.

Level Up/Level Down

Another method for navigating the hierarchy is the use of the Level Up or Level Down buttons. One
press of the button moves one position. This is utilized in conjunction with the Design Settings dialog,
invoked by selecting Settings > Dialog (when in the dialog mode). The dialog is displayed below.

I} Dialog Settings E]E' @

Toolboxes

Two options are supported: By Category or By Item. When By Category is set, pressing the Level button
moves the current position up or down in the hierarchy by category, ignoring the presence of items.
When set to By Item and one of the Level buttons is pressed, the current position stays within the
current category and moves up or down one item. Note: if the current position is at the bottom position,
and the Level Down button is pressed, a prompt is displayed. Conversely, if the current position is at the
top position, and the Level Up button is pressed, a prompt is displayed.
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Shortcut button for the Edit > Find tool.

ry

Various searches can be processed throughout the database, utilizing Item, Category, or Item /
Category options. The Name and/or Description fields are specified and Case Matching options may be
invoked. The search will begin at the highlighted Item or Category at the time of invocation. When Start
is clicked, the software scans the database for the specified parameters. If the end of the database is
encountered before the specified parameters are met, the software prompts if you want to continue at
the beginning of the database. When the specified parameters are found, the correct category and/or
item path are listed in the Starting From: field.

"1} Database search

Name: j [[] Matchcase [ ]| Match whole name

Description: \ [] Match case
Start from: | P_CL20 Centerline 20 Scale | Start

Shortcut button for the Identify mode.

id

Another tool that enables the user to better navigate the hierarchy is the Identify mode. The tool is
accessed via the shortcut button at the top of the dialog or from the Edit pulldown. When pressed, the
user is prompted to select a MicroStation element. After selecting and accepting the element, GEOPAK
moves to the item in the hierarchy which corresponds to the selected element. If no item is found within
the specified database, GEOPAK displays the following message in the prompt field: "No matching
database item."

Shortcut buttons for the Display mode.

The same Display tools can be utilized within the Toolbox mode, as well as the dialog mode.
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Shortcut button for the Set mode.

e

This shortcut button is used to access the Set mode.

Shortcut buttons to execute Design, Display, and Set key-in scripts.

o E g

Each item in the DDB file can have a key-in command associated with the item. Separate key-in
commands can be assigned for Design, Display, and Set mode. When the user double-clicks an item from
the D&C Manager dialog, the associated key-in command is executed.

When in Tool Box mode, there is no way to double-click an item. These three icons are provided to
process a key-in command while in tool box mode.

For example, the Proposed Fence Line item has the key-in command “Place SmartLine” assigned for
Design mode. Double clicking the Proposed Fence Line item will execute the key-in command. In Tool
Box mode, selecting the Proposed Fence Line item and clicking the Design Key-in Icon will execute the
“Place SmartLine” key-in command.

7 [RO-Roadway |w[B P_ANCE Fence | @) ) g4 id |[BE 2]l

x|
IEES
|Execute Design Keyinl

Switch back to dialog mode.

When switching back to dialog mode, only the main D&C Manager dialog is opened. To open the second
dialog with the Place Influence toggle, select the Design Mode icon as shown below.

CEX

"1} Design and Computation Manager

File Edit Settings Favorites Help

g id BF ¢ = W [H &

& i \pr\ODOTstd\ opak‘mad\ddb\ODOT-V&.ddb N
[ Drafting Standara

2 Cross Sections

Existing Plan View
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Exercise 5

Plot the proposed S.R.185 and proposed Jameson Road chains using the correct design and
computation manager features for a 20 Scale proposed centerline.

Plot the stationing for proposed S.R. 185 and proposed Jameson Road for a 1:20 plotting scale.

Use the MicroStation Copy Parallel command with the D&C Manager Place Influence option to

place a proposed edge of pavement 12' to the left and right of proposed S.R. 185 and proposed
Jameson Road.

Use the MicroStation Construct Circular Fillet command with Place Influence to place 50' radius
returns between proposed S.R. 185 and proposed Jameson Road.

Use the D&C Manager in conjunction with MicroStation to draw the proposed shoulder for
proposed S.R. 185. The shoulder width is 4'. Draw the shoulders around the radius returns as
shown below.

The intersection for proposed S.R. 185 and Jameson Road should look as shown below when completed.

A= Sta. 8F+42.78

D=64°43 M8

De = & 00 00*

R = 954,83

Ls = 205.00°

18 = 608 00*

LT = [38.75

ST = 88,41

X = 204.78

¥ 733

& = 02.48°

p =83

Do 5225 44 LT

Lo~ 873.81

Tg = 708.81°

E§ = 77,79

C = 843.65°

CiLZ = 204.90°

CB.1= 50" 58 8" E

B, =53 WENE
N B2 KO3 AN

P ST0. 14+83.16
D= 54° 00 40 1L T2
Dc = 24% 54 40"

R = 230,00*
7 =722
L= 2.8
E

[4

- 2805
= 208.88°
C.B. = N 86" 0§ J9°E
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6 Drafting Tools

6.1 Overview

GEOPAK provides several tools to assist in the drafting of plan view features. The following tools are the
focus of this chapter:

e DP Station Offset

e Draw Cell by Feature

Draw Cell Group by Feature
Draw Transition

Active Chain Control
Pavement Marking

Each of these tools can be used in conjunction with the Design & Computation Manager’s Place
Influence command to ensure that plan view items are drawn in accordance with ODOT standards.

6.2 DP Station Offset

The DP Station Offset dialog is used to issue a MicroStation .
data point in terms of a station and offset relative to a @.
GEOPAK coordinate geometry chain. f,ﬁ;
. . . . . '
The dialog can be invoked by selecting Applications > Road > @, 1 Plan View Labeling
Plans Preparation > DP Station/Offset or from the GEOPAK | e
Road Tools palette as shown at right. e (o =
P g ﬁ: 3 Draw Transition l/@
>
The DP Station Offset dialog is shown below. rﬁ?, 4 Draw Cell by Feature
ZZl 5 Draw Cell Group by Feature

1\ DP Station Offset Q @

Draw Cell Area by Feature

6
7

Pavement Markings

|co

8 Draw Signs

B3 Bl®&+ S

Station: |
Offset: | | 9 Profile Labeling
@M [] Auto Angle 0 Ground Profiles

B-

[ DP ] [ AA ] lmm Q Draw Profiles

W Draw Profile Tabular Data

?

E Plan/Profile Sheet Composition
Once invoked, DP Station Offset can be used with el R Tables
MicroStation commands to place plan view graphics at a
specific station and offset relative to a COGO chain. Let's look
at a few examples and applications of this useful tool.
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The most obvious use of the DP Station Offset dialog is the precision placement of lines, curves, cells,
etc. for plan view features which are located by station and offset measurements from a previously
stored chain. This could include guard rail, fencing, walls, right of way features, sidewalks and so forth.
Let's review the dialog shown on the previous page. To place a proposed fence line, take the following
steps:

v’ Establish the desired element symbology using the D&C Manager as shown below
v" Next, select the MicroStation Place SmartLine command

v Fill in the DP Station Offset dialog with the desired information for the initial point. This includes
the Job number, the reference Chain, the desired Station, and Offset. DP Station Offset utilizes
standard surveying convention for offsets. A positive offset (i.e., 45.6) would be to the right of
the chain and a negative offset (i.e., -92) would be to the left according to the direction of

stationing. Note: The plus (+) sign is not required, as GEOPAK will assume a positive offset if no
sign is given.

v Select DP to send the station and offset to MicroStation. The first endpoint of the SmartLine is
drawn from the Station and Offset values specified.

: 7= qra2
i DP Station Offset (- |~ [X]] .
Job: (185 |Q
Chain: IEH‘\I\TE_ v| ¥
Station: M

fAlP_FNCE _Fence Line
1 Place Influence

~ [J Adhoc Attributes ste =
Yy [[J New Blement Only [ Draw COGO Element ]

Segment Type: | Lines v
Vertex Type: | Shamp v
Rounding Radius: | 0.8333

e PA— ol i i
i "‘ : == Tangert + 180 %] [] Auto Anle
F) Design and Computation Manager [~ [B1][X] —
File Edit Settings Favorites Help i [ Dp ] [ AA ]

i~ id DR ¢ = % I &

(£ RD - Roadway ~
P_ANCH Anchor Assembly
B P_SSDL Concrete Barier, Single Slope, Type D L
P_SSDR Concrete Bamier, Single Slope, Type DF

B P_SDIL Concrete Bamier, Single Slope, Type D11~
P_SD1R Concrete Bamier, Single Slope, Type D1

B P_FNCE Fence Line

P_GATE Gate

P_GRBD Guardrail Bamier Desian

P_GRBR Guardrail Bamier Design Replaced

v' Change the DP Station Offset dialog settings to reflect the next endpoint for the fence line.
Select DP to send the second data point to MicroStation.

If there are station equations in the chain, regions are not required unless the given station exists in

more than one region. The syntax for regions is 45+56 R 2 with a minimum of one space between the
station and the R and a minimum of one space between the R and the region number.
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Other uses for DP Station Offset include text and cell placement. It might be desirable to draw a cell
representing such features as lighting fixtures and drainage structures perpendicular or tangent to the
chain. The bottom part of the DP Station Offset dialog provides four options to control the orientation of
cells as shown in the dialog below.

) P station Offset = )[=1/[X)
Job: (185 |Q
Chain: [CLPJAME (wi] ¥
Station: [12:0000 |
|
[] Auto Angle

Options include text or element placement Tangent to the chain,
Tangent + 180 degrees, Radial, and Radial + 180 degrees. All
orientations are relative to the direction of stationing. To use
these options, select the preferred option (such as Radial), then
press the AA button. GEOPAK will display the Active Angle radial
to the chain at the designated station in the MicroStation
Command Window and set the Active Angle.

{ ) Tangent + 180 |
" Radial +180
Tangent

Radial

To place a cell, take the following steps:

Set the active cell appropriately, and then choose the Place Cell command.

Key-in the correct Station and Offset into the dialog

Select the desired rotation option.

Press the AA button

Press the DP push button. The cell will be placed in the MicroStation file at the desired location
and orientation as shown below

v
v
v
v
v

AP _MBX MailBox [ | 1[X] & DP Station Offset [ )| /[X)
[V Place Influence Job: [185 Q
[T Adhoc Attibutes MatchPointText || | Chain: [CLPJAME ~] Jg
[ NewElementOnly | Draw Cogo Element Station: [12+40.000
Offset: [25—'

A File Edit Settings Favorites Help
g~ id (O

B P_GRRR Guardrail Right Replaced :l
P_MEDB Median Barrier

B P_MLBX MaiBox

P_NwsL  Noise wall |
B) P_PABX Paper Box

P_PMTR  Parking Meter

P_POST Post ~|

Tangent Tangent+180 Radial Radial +180

It can be cumbersome to keep selecting the AA button to set the Active Angle each time a new station
and offset value is entered. The Auto Angle toggle can be selected to automatically change the active
angle automatically every time a new station and offset is keyed in.
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6.3 Draw Cell by Feature

The Draw Cell by Feature tool is used to draw cells with a variety of options for all project scenarios. For
example, trees can be placed at specific station / offsets, guard rail posts can be evenly spaced along the
railing, and all are selected by D&C Manager Feature, rather than searching for cells.

The Draw Cell by Feature dialog can be accessed from the GEOPAK Road tool palette as shown below, or
by selecting Applications > Road > Plans Preparation > Draw Cell by Feature from the MicroStation pull
down menu.

The Draw Cell by Feature dialog shown below is opened.

7} Draw Cell by Feature E] = [g]
APLT Aaround Light [Rl v Q

Placement | By Point J
Angle: [ 00000 |[Absoltz v|

Station: (0000000 ] [T

fset | 00000 || —

[] Dynamic Rotation /Q
[ D= ] '

1 Plan View Labeling

2 DP Station Offset

3 Draw Transition

raw Cell by Feature N

4 D
J&)
5 Draw Cell Group by Feature

Draw Cell Area by Feature

Pavement Markings

%
FM.EQ%RR

Draw Signs

mﬁ’ﬂ 9 Profile Labeling
Jannl|

Ground Profiles

(=]

z1

mm." W Draw Profile Tabular Data

I; Plan/Profile Sheet Composition
| R Tables

=3 Open as ToolBox

The dialog has the following options:

Feature

This option is used to select the Design and Computation Manager Feature which determines the cell to
be placed. The items configured to place a cell from the current DDB file are available in the drop down
list. If another category or DDB is desired, click the Browse Features (Category) button to open the
Select Design and Computation Payitem dialog shown below
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1 Select Design & Computation Payitem... E]@

i.':};‘Draw Cell by Feature ;@

Feature: [X_APLT Aiort Ground Light | ‘@ File Edit Settinzs Favorites Help
ERcame. ______‘By Fort = |Browse Features (Category)l [ oK ] [ Cldes ]
Angle: [ 00000 | [Absolie ]
Elan 4 RIS &, ; & B°
Bemert: [DGN_ v][ ] Complex Chiain (7> Drafting Standards
Station ] N I (23 Cross Sections
offset: [_Goo00._] | - : (3 Bxisting Plan View
e = O = 2 Proposed Plan View
["] Dynamic Rotation - ~ (2 Parcels
&2 (3 Profiles
€1 Pay tems

The items within the selected category that have been configured to place cells will become available in
the drop down list. In the example below, the Existing Vegetation category was selected. The list is
constrained to contain only the cells from that category.

2! Draw Cell by Feature

TREE DeciduousTree

Placement: | Name Descripti o
Angle: i

jon
_TREE DeciduousTree TREE
Eemerl

X_ETRE Evergreen Tree ETREE
1 |X_STMP  Stump STUMP

X_SHRB  Shrub SHRUB

[] Dynamic Rotation 'i‘-..

Placement
Cells can be placed along an element, by using the On Element option or singly by using the By Point
option. When By Point is selected, the rest of the dialog is ghosted except for Dynamic Rotation.

Angle
This key-in field is used to specify the Angle of the cell. If set to Absolute, the Angle is based on 0

degrees as horizontal. If set to Relative, the Angle is based relative to the selected element or chain.

Element
If the Placement option is set to On Element, the Element option is un-ghosted and has two options:
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DGN - Cells are placed relative to a MicroStation element. Click Identify DGN Element to identify the

element.
I DGN_¥| I™ Complex Chain !%
[~ Station: [0.000000 i
‘ |
™ Offset: [ 300000

Chain — Cells are placed relative to a COGO chain. Select a Chain from the list of chains in the current
GPK file, or graphically by using the Identify Chain button.

i Chain v| [CLPRIAME ~|

[V Station: [12+25.000 ‘

I~ Offset [ 30.0000

Station
When a Chain is specified, the station, in conjunction with the offset, is used for determining the

placement of the cell. When a DGN element is selected, the station represents the distance along the
element.

Offset
Offset of the cell, based on the specified chain or from the MicroStation element. It is not necessary to

key in negative offsets for elements placed to the left of the reference element. The cell will dynamically
move to the left or right side of the reference element depending on the cursor position during
placement.

Dynamic Rotation
When toggled on, the cell can be rotated to the desired angle. When toggled off, the Angle is entered in

the angle field.

Draw
Click the Draw button to start cell placement. Depending on the options selected, various prompts are

displayed to guide the user in placement.

An example of placing a proposed Power Pole is shown below.
] 7

Feature: |P_EPPL Power Pole v|Q
Placement: | On Element v |
Angle: | 00000 | |Relative | x
Blement: [Chain v | [CLPS185 | ™ ¥
Station: [54+00.00 |
Offset: [ 25.0000 | f

[[] Dynamic Rotation

Draw
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6.4 Draw Cell Group by Feature

1 Plan View Labeling
2 DP Station Offset

(a
L
4? | jg Draw Transition
> 3
5&. & 4 Draw Cell by Feature
@' m] 5 Draw Cell Group by Feature
—
. & Draw Cell Area by Feature
| s :
7 Pavement Markings
Draw Signs

Profile Labeling

Ground Profiles

. Draw Cell Group by Feature

Feature Group

O |XAPLT Aport Ground Li

[0 [XAPLT Aiport Ground Li

[X_APLT  Aiport Ground Li ¥ | Q

Location

The Draw Cell Group by Feature tool is used to place groups of cells based on user defined spacing and
offsets.

The Draw Cell Group by Feature dialog can be accessed from the GEOPAK Road tool palette, as shown
below, or by selecting Applications > Road > Plans Preparation > Draw Cell Group by Feature from the
MicroStation pull down menu.

The Draw Cell Group by Feature dialog shown below is
opened.

[

E Plan/Profile Sheet Composition

=
=2
ﬂ] R Tables

=3 Open as ToolBox

The dialog consists of two tabs:

Draw

e Feature Group - defines the D&C Manager Features (which in turn dictate the cells) to be used

within the group

e Location - the placement of the cells based on a graphic element or chain.
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Feature Group
The Feature Group tab has the following options:

7! Draw Cell Group by Feature

Feature Group

Location

Offset: @J o

[E_ge to Ed_ge bl

Upstream Spacing: | 80.000000 __J

lP_ONLS "ONLY", 8.0°

v|Q Offset: [ 6.000000

Edgeto Edge %

Downstream Spacing: | 80.000000

[P_LART Lane Arow Right ¥ | Q

Offset: moo .

[

Draw ]

By default, one cell will be placed using the parameters specified on the Location tab. Up to
three cells can be placed by clicking on the toggle for the Upstream and Downstream cells as
shown above. The Offset and Spacing can be specified as show above.

Location Tab

The Location Tab is used to specify where the cell group will be placed in the design file. The group can
be placed relative to a design line element or a COGO chain.

"1} Draw Cell Group by Feature
Feature Group |

Begin: | 0.000000 “»

End: | 657.431415 | «»

~100.000000 |

i Increment

Element: | DGN ¥| [ ComplexChain ¥

Location

Buffer Distance: | 0.000000

Buffer Distance: | 0.000000 J

Angle: [ 0.000000

|| Relative |

Justffication: | Downstream Cell VI[ Origin

[ Draw

Element

The cell group may be placed relative to a DGN element or a COGO Chain.

DGN - Cells are placed along a MicroStation element. Click Browse to identify the element (i.e.,
lane line in the example of turning arrows). If multiple elements need to be selected, use the

Complex Chain option.

Chain - Select a chain from the list of chains in the current GPK file.
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Begin / End

Used to specify the location where the cells begin and end. If the Element is a Chain, then the
fields are populated with the beginning and ending station of the chain. Cells may be placed
along a portion of the element or chain either by changing the entries manually, or by graphical
selection via the DP buttons.

Buffer Distance

The Buffer Distance is intended for the case where the Begin/End station is known, but the cells
have to be kept a certain distance inside that stationing. For example, if the begin station =
1+50.00 and end station = 7+50.00, the cells are drawn from 1+50 to 7+50. But if buffer distance
=20.00 and 40.00, then the adjusted stations are as follows:

Begin Station = 1+70.00 (1+50.00 + 20.00)
End Station = 7+10.00 (7+50.00 - 40.00)

Spacing
The entire cell group can be repeated and placed multiple times along the selected Element.
The following options are available:

Increment — Cell groups are placed along the specified Element starting from the Begin value.
For example, if the Begin value is 35+90.72, and the Increment value is set to 500’, then the
next cell group will be placed at station 40+90.72.

Even - Cell groups are placed along the specified Element starting from the first Even increment
past the Begin value. For example, if the Begin value is 35+90.72, and the Increment value is set
to 500’, then the first cell group will be placed at station 40+00.

Max Spacing - The location of the beginning and ending cell are determined, then a sufficient
number of cells are placed in between such that the distance between them is no more than the
specified Max Spacing.

Once - Only one cell group is placed. Note the Ending Buffer Distance and End key-in fields are
ghosted.

Each Vertex - The origin of the cell is placed at each vertex of the selected element. The key-in
field is ghosted for this option.

Each Endpoint - The origin of the cell is placed at the endpoints of the selected element. The
key-in field is ghosted for this option.

Angle

Cells can be placed at a specified angle. If set to Absolute, the Angle is based on 0 degrees as
horizontal. If set to Relative, the angle is based relative to the selected element or chain.
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Justification
The justification can be based on the center, upstream or downstream cell. Only those toggled
on in the Feature Group are available for setting Justification.

Draw
Click to commence cell placement. Depending on the options selected, various prompts are

displayed to guide the user in placement.

An example of a cell group is shown below:

?3_ Draw Cell Group by Feature

Feature Group | Location

Element: Chain v| ICLPS185 LI ‘[},f

Begin: | 38+00.000 «» Buffer Distance: l 0.000000

N End » Buffer Distance

2 Once v| i3]

L3

a3 Angle: [0.000000 Relative ¥ |

5 Justification: Downstream CellLl Origin 'l
=

2 Draw |
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6.5 Draw Transition

The GEOPAK Draw Transition tool is used to assist the designer in the drafting of transitions such as
those for a turn lane, bypass lane, or acceleration lane. This could be accomplished with the DP Station
Offset tool in conjunction with the MicroStation Place SmartLine tool. However, the Draw Transition
tool is especially useful in transition areas that are not in tangent sections of the alignment.

..... The Draw Transition tool is essentially a specialized DP
Station Offset dialog which allows for two stations and
offsets to be input simultaneously. GEOPAK will then
draw a transition curve between the two station and
offsets using the active symbology. To invoke the Draw

Plan View Labeli e . o
(Ta 1 Plan View Labeing Transition dialog, select Applications > Road > Plans
= (| 2 DP Staton Offset Preparation > Draw Transition or select its icon from
ﬂ@"; ji'!?'- LT u',\@ the GEOPAK Road tool palette as shown at left
ﬁlbf’h % 4 Draw Cell by Feature = -
m 5 Draw Cell Group by Feature = Draw Transition E] :

1. & Draw Cell Area by Feature Job: 1_83 —l Q

‘s 7 Pavement Markings Chain: CI_PSJSS v

g5 8 Draw Signs

Begin Station: | 64+00.00 E‘
I

Iy @ Profie Labeing Begin Offset: | -12.000000 ;
fm 0 Ground Profiles End Station: [64+50,DO
I, Q Draw Profies End Offset: | -24.000000

ke W Draw Profile Tabular Data

| Draw [:I

E Plan/Profile Sheet Composition

rre

ree Tables

l_i:u§

=3 Open as ToolBox

Fill in the Draw Transition dialog with the information for the transition. This includes the Job number,
the reference Chain, the desired Beginning Station, Beginning Offset,

and Ending Station and Ending Offset. Tip:

Draw Transition is not
limited to drawing
transitioning elements that
have a different beginning
and ending offset. Draw

Draw Transition utilizes standard surveying convention for offsets. A
positive offset (i.e., 45.6) would be to the right, while a negative offset
(i.e., -92) would be to the left, of the chain. Orientation is according to
the direction of stationing. Note the plus (+) sign is not required as
GEOPAK will assume a positive offset if no sign is given.

Transition can also be used
to quickly draw the Edge of
Pavement and Shoulder by
using the same value for
the beginning and ending
offsets.

If there are station equations in the chain, regions are not required
unless the given station exists in more than one region. The syntax for
regions is 45+56 R 2 with a minimum of one space between the station
and the R and a minimum of one space between the R and the region
number.
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6.6 Active Chain Control

The Active Chain Control enables the user to manage plan, profile, and cross section views
simultaneously. It also allows the use of MicroStation tools to place elements in any view (plan, profile,
or cross section) in accordance with the Curvilinear Coordinates tool.

‘ﬁ@ 1 Project Manager To access the Active Chain Control, select Applications >
D}{‘ /f’aé} 2 Active Chain Control M Road > Active Chain Control from the MicroStation pull

BB down menus, or from the Road tool palette as shown at
@ 3 Application Attribute Viewer left

P .
é ', @.‘ 4 3PC AdHoc Attribute Manager

®

i

uney =4 Open as ToolBox

A3
|

v

The Active Chain Control dialog is shown below

T Ty P8 EXEREREECECRGR,

First, select the desired Job number and Chain from the list box at the left end of the Active Chain

Control dialog. The list of available chains is updated every time a new chain is created or deleted, or if a
new GPK file is opened.

The remaining icons on the Active Chain Control dialog are documented below.
id Graphically select the active Chain.

Opens the Curvilinear Coordinates dialog which enables the user to enter precise

curvilinear coordinates relative to the active chain. The Curvilinear Coordinates command
is described below.

l: Activates the current profile, which is associated to a Profile Cell. The Profile Cell Status
function is described on page 6-14.

I I Activates the current Cross Section system. The Cross Section Cell Status command is not
covered in this training guide.

Déﬁ&@@ﬂ@ﬂ View control icons. See page 6-17 for more information.
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6.6.1 Curvilinear Coordinates

When the Curvilinear Coordinates icon is pressed, the Curvilinear Coordinates dialog, as shown below,
opens.

'r L ogs v
4! Curvilinear Coordinates

EEX

| e ()
[]s: [64+02.16 j (00000 |
Bd¢. |0.0000 |
[]0: [193.6874 w [0.0000
Oz [0.0000 ] 0z: [0.0000

[] Permanent Lock Apply

The Curvilinear Coordinates dialog can be used to track the current cursor position relative to the
selected COGO Chain, or to enter station, offset, and elevation values that can be Applied to the active
MicroStation command.

The fields in the dialog are described in the table below.

Select this button to lock the S field at the beginning station on the Chain
> Select this button to lock the S field to the ending station on the Chain

S This field reports the Station value of the cursor relative to the selected Chain.
As the cursor is moved, the station continuously updated. This field can also be
used to enter the station along the active chain. Use the left toggle to lock the
value of this field

Ext. If the cursor is moved before the beginning of the selected chain, or after the
end of the selected chain, the distance along an assumed tangent extension of
the alignment is reported in this field. A negative value means that the
extension is before the beginning of the chain. A positive value means that the
extension is after the end of the chain

(o) Use this field to track the offset of the cursor or to enter an offset from the
active chain. Use the left toggle to lock the value of this field

Z Use this field to enter an elevation. Use the left toggle to lock the value of this
field

DS Use this field to enter a delta station from the previous data point or tentative

point. Use the left toggle to lock the value of this field

DO Use this field to enter a delta offset from the previous data point or tentative
point. Use the left toggle to lock the value of this field

Dz Use this field to enter a delta elevation from the previous data point or
tentative point. Use the left toggle to lock the value of this field

Permanent When this toggle is checked, coordinates locks remain active, even after a data
Lock point is issued

Apply Select this button to send a data point to the active MicroStation command
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The Curvilinear Coordinates dialog can be used in conjunction with generic MicroStation commands. For
example, select the Place SmartLine command. When prompted for the first data point, move the cursor
around the screen and note the dynamics within the dialog. Set the station and offset by activating the S
and O toggles, then press the Apply button. The first endpoint of the line is placed and moving the
cursor displays a line as shown in the graphic below.

R 2|
[~ s: |11+554592 [~ DS: |30.592
Ext.: 0.000
[~ 0: [19140 [T DO: [7.140
[T z |0.000 [T Dz |0.000

[T Permanent Lock Apply |

Move the cursor to view the dynamics again. The second endpoint can be defined by entering a data
point on screen, entering Station and Offset, entering a DS value, or entering a DO value.

6.6.2 Profile Cell Status

A Profile Cell can be drawn to easily reference the profile in subsequent tasks. Once the cell has been
placed, it can be utilized by any process where the profile’s DP Station, Elevation, X, Y, Horizontal Scale
or Vertical Scale values are needed.

The Profile Cell can be located in the master file or in any of the reference files. When the right mouse
button is pressed on the Profile Cell Status icon, a pop-up menu appears as shown below.

Active Chain Control

Job: |185 (s || Chain: |[SNEIES v

E3]
AR ™ e AV PENPAN RN

Profile Cell Control

The Place Profile Cell option of the pop-up menu allows placement of a profile cell in the active
MicroStation design file. Note: The profile cell may be placed by many other applications in GEOPAK,
i.e., D&C Manager, Vertical Alignment Generator, Project Manager and Plan / Profile Sheets. When
selected, the dialog on the following page is displayed.
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Station

Elevation

Horizontal Scale
Vertical Scale

Gap / No Gap

Cell Range

2} place Profile Cell

Station: |
Elevation: [gqo L]
Horizontal Scale: \417006006@7
Vertical Scale: [ 1.000000 |

o=

No Gap v
F;ell Rangg — I
|TopDeta  v|[500000 |

[Bottom Deta »|[0.0000 |

Use this field to define the Station of the reference data point at the origin of
the profile cell

Use this field to define the Elevation of the reference data point at the origin
of the profile cell. It should be an even value to correspond with the major
grid and lower in elevation than the minimum elevation of the profile

Use these fields to set the scale and subsequently the distortion utilized to
draw the profile

Use these fields to set the scale and subsequently the distortion utilized to
draw the profile

Use these fields to define the height of the Profile Cell. The option buttons
allow selecting the values as shown below

Cell Range

Top Delta v| 50.000
» Bottom Delta |D.UUU

= Bottom Elevatior™

CellRange

[50.000
Top Elevation [0.000 '

The Top Delta and Bottom Delta values are given in true length without
taking into account horizontal and vertical scales. Care must be given that
the Top Delta and Bottom Delta values of the profile cell are set large
enough to ensure that all profile elements fall completely within the limits of
the profile cell.

The Top Elevation and Bottom Elevation values are used to key in elevations
corresponding to the top and bottom elevations of the profile cell. Care must
be given that the Top Elevation and Bottom Elevation values of the profile
cell are set large enough to ensure that all profile elements fall completely
within the limits of the profile cell

By default, the profile cell is placed on level “Default”, and contains a vertical and horizontal datum, plus
a text node containing the information shown below.
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CLPJAME
1000, 000000
900
20

5
NOGAP

The text size and spacing is controlled by the active MicroStation text attributes.

Profile Cell Control
The Profile Cell Control dialog enables the user to place or manipulate profile cells and associated data.
When the right mouse button is pressed, a pop-up menu appears as shown below

Active Chain Control 3]

Job: [185_ ] Chain id | Xlhad riacerroniecen ] 00 ] 2

| Profile Cell Control

When the Profile Cell Control option is selected, the dialog shown below opens.

4! Profile Cell Control

Active Chain: {BRZeIE v

Microstation File Station Blevation H.Scale V.Scale Gap |

A Active Design 35+90.72 900.000000 20.00 5.00

The dialog is comprised of two main parts:

Active Chain Combo box to select the Active Chain
MicroStation File,  This list box gives information about all the Profile Cells that are
Station, etc. associated with the Active Chain
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Three action icons are located on the right side of the dialog and are detailed below:

&l Use this button to place a new Profile Cell. This is the same as the Place Profile Cell
command described on page 6-15.

b Use this button to activate the selected Profile Cell.

X Use this button to delete the selected Profile Cell.

For more information on Profiles and Profile Cells, see Chapters 8 and 9.

View Control Icons
The right side of the Active Chain Control dialog has eight icons corresponding to the eight MicroStation
view windows. These icons are shown below.

N ENPIN NP NN

Each icon can be used to define the type of view (Plan, Profile, or Cross Section) that is assigned to the
associated MicroStation view window (1 through 8). Once the type of view has been assigned, clicking
on the view control icon will execute a MicroStation Fit View command in the corresponding
MicroStation window.

To assign the Plan, Profile, or Cross Section to one of the | pri e et «ﬂ RUPUPY

MicroStation view windows, right click on one of the view icons to % Ela:'| e
rorie

open the pop-up menu shown at right. e res Shcbion '

Plan Selecting this option will assign the Plan view to the corresponding
MicroStation window. After the Plan view has been assigned, the icon will
appear as shown in the example for View 1, below

8RR 0 R R

Profile Selecting this option will assign the Profile view to the corresponding
MicroStation window. After the Profile view has been assigned, the icon will
appear as shown in the example for View 2, below

EN RN NN
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Cross Section  Selecting this option will assign the Cross Section view to the corresponding
MicroStation window. After the Cross Section view has been assigned, the icon
will appear as shown in the example for View 3, below

After the Plan, Profile, or Cross Section view has been assigned, selecting the icon with the left mouse
button will execute a MicroStation Fit View command in the corresponding MicroStation window. The
Plan, Profile, or Cross Section is fitted in the corresponding MicroStation window.

After the Cross Section view has been assigned, when the right mouse ﬂg ] 3: Plan.
button is pressed on a Cross Section view icon, the Cross Section Profile
Navigate option is added to the pop-up menu as shown at right. Cross Section

Cross Section Navigate

Select Cross Section Navigate to open the XS Navigate dialog shown below.

3&[?&"1‘?,5 Use this item to select the active cross section view. Only views that have been
assigned as Cross Section views on the Active Chain Control dialog are available

| Use this icon to go to the first cross section
<] Use this icon to go to the previous cross section
[ Use this icon to set the station option in the Curvilinear Coordinates dialog box.

After the icon is selected, enter a data point on the screen in the cross section
view. The station of the nearest cross section is read into the Curvilinear
Coordinates dialog

Use this icon to go to the next Cross Section

Use this icon to go to the last Cross Section

VvV
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Exercise 6

v Use DP Station Offset or the Curvilinear Coordinates tool with the D&C Manager and
MicroStation’s Place SmartLine command to draw the following pavement tapers for Jameson

Road:
Station Offset Left Offset Right
12+00 -8.0 8.0’
12450 -12.0 12.0°

v Use Draw Transition with the D&C Manager to draw a right turn lane at the intersection of S.R.
185 and Jameson Road. The transition for the edge of pavement and shoulder is shown in the
table below.

Begin Sta. End Sta. EOP Beg. Offset EOP End Offset SH Beg. Offset SH End Offset
63+50 64+00 12’ 24 16’ 28’

v' Use the Draw Transition tool to draw 2.5’ curve widening for the edge of pavement and
shoulder on the inside (left side) of S.R. 185. The transition stations for the curve widening are
shown in the table below.

Begin Sta.  End Sta. EOP Beg. Offset EOP End Offset SH Beg. Offset SH End Offset

60+33.98 62+38.98  -12’ -14.5 -16’ -20.5
62+38.98 71+12.80 -14.5 -14.5 -20.5 -20.5
71+12.80 73+17.80 -14.5 -127 -20.5 -16’

v" Use MicroStation commands with the D&C Manager to revise the edge of pavement and the
shoulder as shown in the diagram below.
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6.7 Pavement Markings Tools

The Pavement Marking tools facilitate the production of traffic control plans. The following options are
provided for various pavement marking requirements:

e Striping places lines parallel to a specified alignment at a user defined offset.
e Separation draws markings between two identified selection sets.

e Merge and Diverge Chevrons. Chevrons will not be covered during this training session. For
more information on these tools, please see the GEOPAK documentation.

Features such as stop lines, lane arrows, words on pavement (such as ONLY or SCHOOL), etc. can be
placed using the Place Influence option of the Design and Computation Manager in conjunction with
the DP Station Offset tool, or by use of the GEOPAK Draw Cell tool.

""" The Pavement Markings tools are an option on the
GEOPAK Design and Computation Manager. The tools
can be accessed as follows:

o Select the Pavement Markings icon from the
GEOPAK Road Tools palette as shown at left.

=

Plan View Labeling

LIRWE Sk

EHS
N@®P& = L5
|

r

DP Station Offset

s
14
1
R4

Draw Transition

|

e Open the Design and Computation Manager and

4 Draw Cell by Feature then select the Pavement Marking mode.

o

5 Draw Cell Group by Feature

The Design and Computation Manager is opened in
Pavement Marking mode as shown below.

K Design and Computation Manager Q@

Eiles EQES Settings SFavaries SHe R
id BY donfe EEEE
A

(3 MT - Maintenance of Traffic
fa PM - Pavement Marking

|

Draw Cell Area by Feature

I~

Pavement Markings

N
a3

@l

(7]
o)

Draw Signs

| joo

o

Profile Labeling

Ground Profiles

EA
(=)

mﬁ%l Q Draw Profiles

nh;; W Draw Profile Tabular Data

. (3 Lane Amows
E Plan/Profile Sheet Composition 22 Striping
£ Symbols
| R Tables = ‘.‘\)/Lnrds

P_DLMK Delineator Marker

P_RPM1 Raised Pavement Marker 1-Way Reflector
RPM2 Raised Pavement Marker 2-Way Reflector
P_PMTX Text

= Open as ToolBox

[ €
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Four icons for pavement striping are available as detailed below.

Striping

=9 Separation

o
( Chevron Diverge

=
< Chevron Merge

A double click onto an Item within the Design and Computation Manager dialog will open the striping
dialog associated with the depressed push button from the top of the dialog. Alternately, you can single
click an item and press the pavement push button.

Note: Pavement Marking Items in ODOT.ddb have been configured to use custom line styles to draw the

various striping lines. This training guide will detail the process of placing pavement marking using
custom line styles instead of using the Pavement Marking tool’s Skip/Stripe option.
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6.7.1 Striping

While the desired Item is highlighted, the selection of the Striping option in the upper right portion of
the dialog invokes the Draw Striping dialog as shown below.

EEE

i1} Draw Striping

File Edit Settings Favorites Help Pattem: | Single Stripe A v}
s~ id @ ¢ =@ t-’ @—ﬁ E (Snge ) [P.CLDS Centerine Dash]
(3 MT - Maintenance of Traffic Stnpungl b
£ PM - Pavement Marking
23 Lane Amows : e
[ Striping [Solld v] [ 2 l
§ tripe ] Skip: [1000 |

B P_CLDS Centerine Double Solid

P_CPPL Centedine Passing Prohibited Left M 7 7 e

P_CPPR Centerine Passing Prohibited Right

P_CHLN Channelizing Line Reference Element

P_CRSL Crosswalk Line [DGN ¥ | Sing[e Hement v | I¥

Begin: | 0.0000 “r
End: [0.000000  |«»

Offset: | 1200 |

(

| €

Draw Stripes

Pattern

In the case of the Single Stripe options, two different configurations (A and B) can be stored, so
the user can change the type of striping being placed with a minimum of effort. In the case of
the Double Stripe, up to four configurations (A, B, C, and D) can be stored. These configurations
are automatically stored in a resource file. In this manner, they can be accessed in future
sessions and the user does not have to re-configure the options.

Single / Inside / Outside
When either Single Stripe A or B options are selected, ...
the Single option is used to specify the current item

that will be used to draw the pavement striping. When Inside | |P_CLDS ~Certerle Dast
one of the Double Stripe options is selected, Inside and Distance Be""’ee" Stipes. [T
Outside striping lines can be specified as shown at Quside | |P_CLDS Centetine Dast
right.

The Item highlighted when the Striping option was selected is placed in the Pay Item box by
default. Note that this can be changed anytime during the process by clicking Single, Inside, or
Outside. The display field immediately displays the currently selected D&C Manager Item.

The Distance Between Stripes option is expressed in terms of master units.
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Solid, Skip

Solid/Solid, Skip/Solid, Solid/Skip, Skip/Skip Tip:

GEOPAK provides the option to place solid or dashed lines by For ODOT projects, the
use of the Solid and Skip options as shown below. Solid option should always

be used since the pavement
marking items requiring

Pattern: _Single Stripe A 'I
Single | |P_CLDS Centerine Da: |

dashed lines have been
configured within

ODOT . ddb to use a custom
line style to set the dash
lengths.

KD

olerance: | 0.00100

When using the Double Stripe options, as shown at right, Pattem:_Double Stipe 4 v | 1

multiple options are available to control whether the Inside Inside | |P_CLDS  Centeriine Dast |

or Outside lines will be placed as Skip or Solid lines. Distance Between Stipes: | 1.00
Outside | [P_CLDS Centerline Dast |

H > Solid/Solid | (B CT Rl g
 Skip/Skip
Solid/Skip
Skip/Salid

=y

SKip

alerance: | 0.00100

Tolerance
If the length of a segment of pavement marking is less than the Tolerance, the line will not be

placed. It will only be utilized at the ending point to determine where the final piece of marking
is placed.

Reference Element

Options are provided to place pavement markings relative to a MicroStation DGN element or a
COGO Chain as shown below.

i~ Reference Element - 1 i~ Reference Element
DGN 'I Single Elemen vl,l\é Chain V] m—j J:§
Begin: IW @ Begin: W «r
End: W “«“» End: [16+67648  «»

Offset: I 0.00 Dffset: [ 0.00

DGN
The following options are available to select the DGN element:

Single Element - When selected, the user is prompted to select the element.

Selection Set - Create the selection set, then set the toggle to Selection Set. Click ID
Element which computes the stationing for the selection set. If the selected elements
are in reference files, this method must be utilized as Complex Chains cannot be
selected from reference files.
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Complex Chain - Select the option, which invokes the MicroStation Create Automatic
Complex chain tool to define the elements. The complex chain is created in memory for
the purpose of generating the pavement markings.

Begin, End — These values begin at 0.00 and are based on the length of the selected
element(s).

Chain

Select the Chain from the list or graphically with Identify Chain. The Begin and End station fields
are automatically populated with the beginning and ending station on the chain as defaults. The
values may be changed manually or graphically by using the buttons to the right of the Begin
and End fields.

Begin identifies the beginning of the striping. Note that Begin does not have to be on the
element which is used as the basis for the offset, as the software constructs a perpendicular to
the element and utilize the projection. By utilizing Begin (and End), the length of the striping is
determined by the designer, not the length of the chain. Begin is set by clicking the DP icon,
then placing a data point at the desired location or by keying in the desired station. The station
of the point is displayed to the left of the DP icon.

End serves the same function as Begin, but at the opposite end. Like Begin, it does not have to
be located on the element. The End is set by clicking the DP icon, then placing a data point at
the desired location. The station of the point is displayed to the left of the DP icon.

Offset

This option is used to specify the Offset from the selected elements to the striping. Definition of
plus (RT) or minus (LT) is not necessary as the designer graphically indicates the stripe
orientation relative to the chain after Draw Stripes is clicked.

Draw Stripes

Clicking Draw Stripes attaches the striping to the cursor at the appropriate offset. By moving the
cursor on the screen, the designer can move the striping to the desired side of the chain, and a
Data Point places the striping into the MicroStation file. The striping is placed (with each Data
Point) in a graphic group for easy deletion, if desired.
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6.7.2 Separation

While the Striping option draws pavement markings at specified offsets from selected elements or a
Chain, the Separation option draws pavement markings between two sets of selected elements.

When a Transverse Line item is highlighted in the Design and Computation Manager dialog and the
Separation option is selected, the Draw Separation dialog shown below is opened
@,Design,and Computation Manager

- [EIX] EEX
_ File Edit Settings Favorites Help il

w43 | @) > F | g [ == Distance Between Stripes: | 10.00 |
5 id @ o @ W[HeT EEPRIR ([ oeweteen o 00

P_CPPL Centerine Passing Prohibited Left SeparaﬁonE Tolsrance: [Fo'm:joo
P_CPPR Centerline Passing Prohibited Right =

1) Draw Separation

P_ISLW Island - White
P_ISLY lIsland - Yellow
P_LANL Lane Line

= X[ 00000 Y:[ 00000 |«

P_CHLN Channelizing Line Begin Point

P_CRSL Crosswalk Line X[ 00000 | Y:[ 00000 |«»
P_DTLW Dotted Line - White (2’ dash, 6" gap)

P_DTLY Dotted Line - Yellow (2" dash, 6" gap) Reference / Pivot Point

P_DL3W Dotted Line - White (3' dash, 12" gap)

P_DL3Y Dotted Line - Yellow (3 dash, 12" gap) X[ 00000 ] Y:[ 00000 |«»
P_EDGW Edge Line - White

P_EDGY Edge Line - Yellow End Point

P_PSTL Parking Lot Stall Line Side 1: | Single Element K
P_STPL Stop Line Side 2: | Single Element % | [¥
B P_TVLW Transverse Line - White

P_TCLY Transverse Line - Yellow b [ Draw Separation ]

The Transverse Line is shown in the Pay Item output field in the Draw Separation dialog and can be
changed at any time by highlighting the desired pavement marking item in the Design and Computation
Manger and pressing the Item push button.

Distance Between Stripes
This key in field is located below the pavement marking description and is expressed in terms of
master units.

Slash Stripe Angle
Angle at which the striping line will be placed measured in degrees. Two Slash Stripe Angle
options are available: Fixed or Variable as shown below.

i lash Stripe Angle: I 45.00

Variable E Tolerance: [0.00100 '

Fixed
If the Fixed toggle is selected, the stripes will all be placed parallel to the first stripe (relative to
the Reference Point), even in non-tangential areas.
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Variable
With the Variable option, the angle will be maintained Tip:
between the stripe and the location side element, even Use the Variable option for
around curves. most ODOT applications
where the transverse lines
Tolerance are in non-tangential areas.

If the length of a segment of pavement marking is less
than the Tolerance, the line will not be placed. It will
only be applied at the ending point to determine where the final piece of marking is
placed.

Begin Point

This option identifies the beginning X and Y coordinates of the striping. Note that Begin
does not have to be on the element (but inside the striping area) as the software
constructs a perpendicular to the element and utilizes the projection. By utilizing Begin
(and End), the length of the striping is determined by the designer, not the length of the
chain. Begin is set by clicking the DP icon, then placing a data point at the desired
location. The coordinates of the point are shown to the left of the DP button. Note: if
the beginning area is in a gore, DO NOT snap to the gore itself, as the point must be
inside the striping area.

Reference / Pivot Point

Another point is required by the software in order to place the pavement marking, the
Reference / Pivot Point. This point is projected onto the Side 1 element where the first
pavement marking line is to be placed. The remaining marking are placed relative to this
first stripe.

End Point
The End Point serves the same function as Begin Point, but at the opposite end.

Side 1, Side 2

Identify the two edges to generate the marking, Side 1 and Side 2. In order to place the
pavement markings correctly, one must understand the difference between Side 1 and
Side 2. Side 2 is used when turning the Slash Stripe Angle. The software begins on Side
2, and draws the marking at the specified angle until it intersects the Side 1 element,
where the marking stops. It is also desirable to have the total length of the Side 2
elements longer than the Side 1 elements, however it is not mandatory. Three methods
are supported to define the elements. It is not necessary to use the same method on
both sides.

Single Element - When selected, the user is prompted to select the element.
Selection Set - Create the selection set, and then set the toggle to Selection Set. Click Identify
DGN Element to accept the selection set. If the selected elements are in reference files, this

method must be utilized as Complex Chains cannot be selected from reference files.

Complex Chain - Select the option, which invokes the MicroStation Create Automatic Complex
Chain tool to define the elements.
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An example Separation pavement marking is shown below.

& Draw Separation @ @

Distance Between Stipes: | 10.00
Variable ¥ | Slash Stripe &ngle: | 45.00
Tolerance: |0.00100

i~ Begin Point il

K| 1797.022  Y: | 1493397 «»

~ Reference / Pivot Point

/—Begin Point

Side 1—\ /— Reference/Pivot Point
AY 7

/_

‘ ®: [ 1962858 V. [ 1493337 «»

End Point

K| 2077362 Y: | 1475148 «»

Side1: _Single Element ¥ H
Side 2 _Single Element ¥ X

44\242/42@1}_///_//

Side 2
End Point

The Reference/Pivot Point is used to determine the orientation of the pavement markings. If
the cursor is positioned up-station from the Reference/Pivot Point, the markings are drawn as
shown above. If the cursor is positioned down-station from the Reference/Pivot Point, the
pavement markings are placed as shown below.

(- [5]x]

gnrm Separation

Item | P_TYLW Transverse Lin

Distance Between Stripes: | 10.00
Variable ¥ | Slash Stripe Angle: |45.00
Tolerance: | 0.00100

- BegnPoint ———

K| 1797.022  Y: | 1433397 «»

R / Pivot Point 1
‘ K| 1962.858 Y. | 1493.397 «»

2 -EndPoint ——

K| 2077.362 Vi | 1475148 «»

Side 1: _Single Element v [[I[§
Side 2 _Single Element ¥ | [¥

Draw Separation l

H_,._,___‘Q.;‘\.;%;AA_ALL;XXXX_XXXX_\
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6.7.3 Chevron Diverge

The Chevron Diverge option is used to draw pavement markings between two sets of selected
elements.

When a Transverse Line item is highlighted in the Design and Computation Manager dialog and the
Chevron Diverge option is selected, the Draw Chevron Diverge dialog shown below is opened.

x
p( Design and Computation Manager = | & % r“ DrawChevron Dive... @;‘ﬂ

File Edit Settings Favorites Help

: Tolerance: | 0.00100
@@Ptnzaﬂ:? Vo Gore Poirt (Wide End of Gore)

(£ Striping X: 0.0000 | Y: 0.0000 | «»
P_CLDS Centerine Dashed
P_CLDS Centerine Double Solid Breaking Line
[ P_CPPL Centerdine Passing Prohibited Left
P_CPPR Centerine Passing Prohibited Right X 0.0000 | Y: 0.0000 | «»
P_CHLN Channelizing Line
P_CRSL Crosswalk Line Diverge Point (Namow End of Gore)
P_DTLW Dotted Line - White {2' dash, &' gap) x- | 00000 | Y: 0.0000 | «o»
P_DTLY Dotted Line - Yellow (2" dash. 6 gap) B ==
P_DL3W Dotted Line - White (3’ dash, 12" gap)
P_DL3Y Dotted Line - Yellow (3’ dash, 12' gap) Side 1: (Single Element v ,%
P_EDGW Edge Line - White X 2 [t - X
P_EDGY Edge Line - Yellow
P_ISLW Island - White [ Draw Chevron Diverge |
P_ISLY Island - Yellow
P_LANL Lane Line
P_PSTL Parking Lot Stall Line
P_STPL Stop Line
P_TVLW Transverse Line - White
P_TCLY Transverse Line - Yellow
P_YLDL Yield Line

(2 Symbols -

P_TVLW Transverse Line - Whi
Distance Between Chevrons: | 10.00

m

The Transverse Line is shown in the Pay Item output field in the Draw Chevron Diverge dialog and can be
changed at any time by highlighting the desired pavement marking item in the Design and Computation
Manger and pressing the Item push button.

Distance Between Chevrons
This key in field is located below the pavement marking description and is expressed in terms of
master units.

Tolerance

If the length of a segment of pavement marking is less than the Tolerance, the line will not be
placed. It will only be applied at the ending point to determine where the final piece of marking
is placed.

Gore Point (Wide End of Gore)
Specify the X, Y coordinates for the wide end of the gore area.

Page 6-28 Chapter 6 — Drafting Tools



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

Breaking Line

The software utilizes the Gore Point, the intersection of the two sides and the Breaking Line
point to construct an arc which demarcates the breaking in the diverging chevron. The Breaking
Point must be placed between the two sides utilized to draw the chevron.

Diverge Point (Narrow End of Gore)
Specify the X,Y coordinates at the narrow end of the gore area.

Side 1, Side 2

Identify the two edges to generate the marking, Side 1 and Side 2. In order to place the
pavement markings correctly, one must understand the difference between Side 1 and Side 2.
Side 2 is used when turning the Slash Stripe Angle. The software begins on Side 2, and draws
the marking at the specified angle until it intersects the Side 1 element, where the marking
stops. Itis also desirable to have the total length of the Side 2 elements longer than the Side 1
elements, however it is not mandatory. Three methods are supported to define the elements. It
is not necessary to use the same method on both sides.

Single Element - When selected, the user is prompted to select the element.
Selection Set - Create the selection set, and then set the toggle to Selection Set. Click Identify
DGN Element to accept the selection set. If the selected elements are in reference files, this

method must be utilized as Complex Chains cannot be selected from reference files.

Complex Chain - Select the option, which invokes the MicroStation Create Automatic Complex
Chain tool to define the elements.

An example of the Chevron Diverge is show below.

A DrawChevron Dive... icului=h P

((tem ][P_TVLW _Transverse Line - Whi
Distance Between Chevrons: | 10.00

Tolerance: | 0.00100
—,| Gore Point (Wide End of Gore)

X:| 2091530 Y: | 1483397 | w» Side 1

Gore Point
Breaking Line — —

X | 2024971] Y:| 1485304 | «on \ \

Diverge Point (Namow End of Gore)
X | 1797022 Y:| 1493397 | «»

| Sdet: (SngeBement ) ¥
Sde 2 (SogeBement ___v] I¥
Diverge Point

Side 2

Breaking Line
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Exercise 6B

v Place the pavement markings at the locations shown below using the Striping Tool.

Proposed S.R. 185 Centerline

Begin Station End Station Pavement Marking Offset
53+00 60+33.98 Centerline Dashed 0
60+33.98 62+38.98 Centerline Passing Prohibited Right 0
62+38.98 71+12.80 Centerline Double Solid 0
71+12.80 74+10.27 R2  Centerline Passing Prohibited Left 0
74+10.27 R 2 77+50R 2 Centerline Dashed 0

Proposed S.R. 185 Channelizing Line

Begin Station End Station Pavement Marking Offset
64+00 66+40 Channelizing Line 12
Proposed Jameson Road Centerline

Begin Station End Station Pavement Marking Offset
12+00 13+65.94 Centerline Passing Prohibited Right 0
13+65.94 16+27.00 Centerline Double Solid 0

v" Use Draw Cell Group by Feature to place the following lane arrows and word “ONLY” on
proposed S.R. 185 at the locations shown below.

Station D&C Feature Spacing Offset

66+10 Lane Arrow Right 18
Word “ONLY”, 8.0’ 80’ Edge to Edge 18
Lane Arrow Right 80’ Edge to Edge 18

v Place a Stop Line on proposed Jameson Road at station 16+27. Which GEOPAK tool is best for
this application?

The completed pavement markings in the intersection area are shown below.
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7 Existing Ground Profiles

7.1 Overview

Existing ground profiles can be extracted directly from a GEOPAK DTM or from triangles plotted in a 3D
MicroStation design file.

This chapter will cover the following profile commands:
e Creating the Profile Basemap design file
e Extracting ground profiles from DTM files
e Adding profile information to the Working Alignment Definition
e Using the D&C Manager to plot existing ground profiles

GEOPAK provides two tools to extract ground profiles. The Ground Profiles dialog, which is accessed
through Project Manager, is detailed in section 7.3. The Draw Profiles dialog is detailed in section 7.6.

7.2 Profile Basemap Design File

Profiles are drawn in their own basemap design file. It is not necessary to draw the profile for each
alignment in a separate design file, all of the profiles for the entire project, both existing and proposed,
may be drawn at different locations within in the same design file.

Use the ODOT _Files.mvba application to create the profile basemap. The application is accessed from
the MicroStation pull-down menu by selecting ODOT > File Management > New Design File. The profile
basemap is created as shown in the example on the following page.
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-
ODOT Design Files v10.10.15 -
Select Parent Folder C:\GPKclass\DAR\12345 ‘?
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn

Category: Basemap Design Files ;I Default Comment: Annotation Scale: I

[~ A on File Name: Comments: Scale: Place Cell:

[" Aerial Mapping \aerial\basemaps\ No Cell LI
[~ Combined Aerial and Ground \survey\basemaps\ No Cell _v]
[~ Drainage \roadway\basemaps\ No Cell LI
[~ Environmental \roadway\basemaps\ No Cell v
[ Existing Ground Survey \survey\basemaps\12345BE001.dgn No Cell -
[~ Geometry \roadway\basemaps\ No Cell v
[ Geotechnical \geotechnical\basemaps\ No Cell v
r Landscaping \roadway\basemaps\ No Cell -
[™ Lighting \roadway\basemaps\ No Cell v
[~ Maintenance of Traffic \roadway\basemaps\ No Cell v
[V Profiles \roadway\basemaps\123458F001.dzn DAR 185 Project Profiles 20 No Cell v
[~ Proposed Roadway \roadway\basemaps\12345BP001.dgn No Cell v
[ Rightofway \row\basemaps\ No Cell v
[~ signals \roadway\basemaps\ No Cell -
[~ Traffic Control \roadway\basemaps\123458T001.dgn No Cell v

Create Files %

7.3 The Ground Profile Dialog

Select Existing Ground Profile from the Road Project dialog to access the Create Run dialog as shown on
the following page.

‘4! Road Project: 12345_Design.prj

| File Remember Options
Working Directory: | C:\GPKclass\12345\geopak | T
Working Alignment Influence Runs

Working Alignment | SR185 |

[ Select ] [ Define ] [ Port Viewer ]

Existing | |
Ground Existing Ground Existing Ground
Cross Sections Profile

Vertical
Alignment

— Draw Pattem |~

Coordinate
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Untitled 12/17/2008 13:03:34

Description
Untitled

Select Run > New to create a new Run as shown below. Enter an appropriate Name and Description for

the Run.

New Run Name

Run Name:

Description: | Existing ground profile along proposed S.R. 185

Profiie Name: || | J§
Job Number: Q
Operator:
Chain: | CLPS185 | J¥
Offset: [0000 |
Beg Station: | |
End Station: | |
[ Increment %] [ 5.000 [[TIN

TIN File: | 12345\geopak\12345EXGR tin | Q
Apply
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When the Ground Profile dialog is opened, information that has been stored in the Working Alignment
Definition is shared with the Ground Profile dialog. The following information is taken from the Working
Alignment Definition:

v Job Number — The GEOPAK COGO Database Job Number.

v Operator — The user’s Operator Code.

v Chain — The name of the COGO Chain to extract the ground profile along.

v Tin File — The name of the GEOPAK DTM file to be used to extract the ground profile.

The remaining items on the Ground Profile dialog are explained below:

Profile Name
Use this field to key in the name of the new profile that will be created. The profile will be
stored in the COGO data base.
Beg Station
This field identifies the beginning station of the profile. All profile stationing is relative to the
baseline defined on the dialog. This setting also serves as the starting point when the designer

chooses the Increment option, described below.

End Station
This field identifies the ending station of the profile.

Extraction Method
GEOPAK provides four methods to extract existing

ground profiles: Increment, Intersect, Even and MISUDD v|
POT as shown at right. The Intersect and Even 'E”‘e'se“
. Yen
options should normally be used by ODOT POT ’AK\12245EXGF| tin  Files... |
personnel as described in further detail below. ‘ Apply
Intersect

The Intersect option is used to extract

elevations from triangles plotted in a 3D MicroStation design file or from the selected
TIN file. Every location where the selected Chain crosses a triangle side will be stored as
a VPI for the existing ground profile.

Even

The Even method is used to extract elevations from the selected TIN File at the
increment keyed in by the user. In the example above, a value of 5.00 master units is
keyed in. This means that GEOPAK will extract the elevations for the profile at every
station that is divisible by the keyed in value. For example, with a Beg Station value of
35+90.72, the first VPI for the existing ground profile is taken at station 35+95. The
second VPI will be at station 36+00, the third at 36+05 etc...
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Cha

Increment

The operation of the Increment is identical to the Even option with the exception that
elevations are extracted incrementally along the chain from the Beg Station. With this
option set to a value of 5 and a Beg Station of 35+90.72, the first VPI will be extracted at
station 35+90.72. The second VPI will be at station 35+95.72. The third at 36+00.72...
For ODOT projects, we recommend using the Even option instead of Increment.

POT
The POT option will only extract elevations from the DTM at the locations of POT’s on
the chain. This option is of limited use to ODOT personnel.

Which option should I use, Even or Intersect?

The Even option is used to thin out the number of vertices that will be stored in the
existing ground profile. On projects where the proposed centerline is on the existing
pavement you may choose to use the Even option.

For relocation or new location projects, where the proposed work crosses existing
ground, the Intersect option is more desirable. Since this option stores a VPI at every
location that the chain intersects a triangle side a more accurate profile, with more
vertices, will be generated.

Apply

Select Apply from the GEOPAK Ground Profile dialog box to initiate extraction of the existing
ground profile. You are given the option to store the commands necessary to generate the
ground profile in a COGO input file. The dialog box shown below will allow you to accept the
default name for the input file, or change the name of the input file that will be stored. Select
OK to initiate extraction of the ground profile

2! Ground Profil... E] @

As the ground profile elevations are extracted from the DTM, a dialog box is displayed listing the
stations being extracted as shown below:

I} Ground Profile E] @

Processing Between
Station: | 73+17.80R 1
Station: | 80+11.16 R 2

Number of Intersections
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After GEOPAK has extracted all of the elevations along the chain, the following dialog box is
displayed:

|i1850TU.inp
containing store profile

commands has been created.

Do you want to store profile?

Select Yes to store the profile in the COGO database (GPK file). After the profile is stored, the
following dialog box appears:

Would you like to delete

the 3D profile string ?

GEOPAK draws some temporary graphics in the active MicroStation design file at the locations
where elevations were extracted. These graphics should normally be deleted. Select Yes to
delete the graphics. Note: this message will appear even if you are processing the profile in a 2D
design file.

When the Ground Profile dialog is closed, select Yes to save the settings of the dialog box in the Project
Manager run.

Save Existing Ground Profile Settings?

0)
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7.4 Reviewing Profile Information with COGO

There are several COGO commands that can be used to review stored profiles as shown below.

1) Coordinate Geometry Job: 185 Operator: TU

 File Edit | Element | View Tools
point W 2 ¢ @ o ¥ 2 '/ O
e & C (& A D rm ¥ % 0P
[4] Bedefin  curve » |/[OFF Feature) | v [(Browse ][99.122¢ w|[9799.12” ) [<] (<] (5]
Spiral »
j Chain » [v
Parcel »
[_Profile M| urility
| NextAvailable Settings Elevation
Cffset
Restation

7.4.1 Profile Utility

The Profile Utility tool displays all stored profiles, and has options for deleting or printing profiles.

x Delete - highlight profile, then click Delete.

Print - prints the geometric data for the profile name, including stations, elevations
(including the high point), grades and lengths (back, ahead and total) for VPCs, VPIs and VPTs as
they relate to each other on the profile. Highlight profile, then click Print.
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7.4.2 Profile Elevation

The Profile Elevation tool is used to compute elevations along a profile based on user-defined
parameters.

2! Profile Eley... E]

| X5185P B

[ Station v/

Begin’ | 35+90.72 |
End: [80-11.16R 2 |

[ Compute Elevation ]

Elevation Options
Station
Enter a station or series of stations separated by blank spaces.

Even Stations

Reads the Begin station, and then determines the next even station (divisible by the Even
Station value). For example, the beginning station is 125+87 and an Even value of 100 is set. The
display’s first station will then be 126+00, followed by 127+00, 128+00, 129+00, 130+00, etc....

Increment Stations

Reads the Begin stationing, then adds the Incremental Value with no rounding. For example, the
beginning station is 125+87 with an Incremental value of 75. The software displays the first
station as 125+87, followed by 126+62, 127+37, 128+12, 128+87, 129+62, 130+37, 131+12,
131+87, etc...

When Compute Elevation is selected, the results of the command are displayed in the Coordinate
Geometry dialog as shown below.

) profile Eley... [= | .} Coordinate Geometry Job: 185 Operator: TU

rXS185P |v File Edit Element View Tools

s | REZ R ¥ LS &K R ST # D
Begn: [36-0000 | Redefine [ Pemanent Visualization ][ OFF (Feature) | v [ Browse |[99.123¢ _w[9°99.12" [« ][<][> ][> ]
End 55 8

~

Compute Elevation \ < $ EZlevation Profile XS185P 36+00.00

Elev at 3&+00.00 = 1,001.7041, grade = 1.32€0, On tang betw 1 & 2
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7.4.3 Offset Profile

The Offset Profile command generates and stores a new Target Profile by shifting a Source Profile by
the Vertical Offset specified by the user.

Vertical offsets can be specified in positive numbers, or negative numbers. By using the value of 0, a
profile can be copied with no change in station or elevation values.

Select the Source profile and enter a name for the Target Profile. Enter the Begin and End Station,
Vertical Offset, and then click Add. Continue adding lines for various station ranges. When complete,
click Create Profile.

W) offset Profile =13

Source Profile: | <Select> | Target Profile: |
Begin Station | End Station | Vertical Offset |
= | @
Begin Station: Y— End Station: | |
Vertical Offset: —]

7.4.4 Restation Profile

The Restation Profile tool creates a new Target Profile based on a Source Profile and Chain, but uses
the Begin Station specified in the dialog.

Select the Chain and Source Profile from the lists. Enter the Target Profile (use a new profile name so it
does not overwrite a current profile). Enter the Begin Station and click Restation Profile.

Target Profile: |
Begin Station: | 1
[ Restation Profile ]

ter 7 — Existing Ground Profiles



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

7.5 Adding Profile Information To The Working Alignment

After storing a new existing ground profile, be sure to add the information about the profile to the
Working Alignment definition. Select Define from the Road Project dialog to access the Working
Alignment Definition dialog shown below.

2 Working Alignment Definition: SR185 Q T
Design File: [ C:\GPKclass\DAR\ | [ File
Plan View
gaﬂem Bxisting Profile: | XS185P | [ select
hapes I—
Profile View Proposed Profile: | PS185P | | Select
Location ) o
Cross Section View Begin Station: | 35+90.72R 1
Existing Ground e
Proposed Finish Grade £ Sation | 00« 4116 .2
DTM

The Profile View item is used to identify the existing and proposed profiles for the working alignment.

Use the Design File option to identify the MicroStation design file where the profile will be plotted. Use
the File button to browse the directory structure, or key-in the file name manually.

Use the Select buttons to browse the GEOPAK COGO data base (GPK file) for the name of the Existing
Profile. After you select the Existing Profile, the station range of the profile is automatically displayed in
the dialog box.

The Location item, shown below, is used to identify the location where the profile will be plotted in the
MicroStation Design File specified by the Plan View item.

i Working Alignment Definition: SR185 [Z] 7

Plan View Horizontal Scale: | 20

Pattem Vertical Scale: | 5

Shapes
Profile \F;lew Station Equation: | No Gaps
DP Station: | 35+90.72
Cross Section View -

Eling Broend DP Bevation: [00 |

Proposed Finish Grade DP X: [ 1365006.923425
mae

DPY: | 719540.001293
Profile Cell
[ DewCelatXY | [ IdentfyCel |
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Horizontal and Vertical Scales

The combination of vertical and horizontal scales defines the distortion of elevations (vertical scale) on
the design profile. Using a Horizontal Scale of 20 and Vertical Scale of 5, the vertical scale is distorted by
the factor ratio between the horizontal and vertical scales. GEOPAK divides the horizontal scale (20) by
the vertical scale (5), which produces a distortion factor of 4, i.e. 20/5=4. The resulting horizontal and
vertical scale distortion is depicted in the figure below.

For ODOT plans, the following values should be typically used for the Horizontal and Vertical Scale:

20 ScalePlan 50 Scale Plan 100 Scale Plan 200 Scale Plan
Horizontal Scale 20 50 100 200
Vertical Scale 5 5 20 40

Station Equation
Use the Station Equation item to select whether station equations will be plotted with or without a gap
as shown below.

EXAMPLE 1 Station Equation with Gaps

72 é 7 76
200.00"

© ~ ) i ~ ~ © ) ©

G £ % = o ] n p> %

3 T T - ¥ T T v T

© @ © O © ©o “© © ©

> » a () > L)) > (2] (L)

72 7 7 76 77
107.42"
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DP Station, DP Elevation
The DP Station and DP Elevation items are used to define the station and elevation of the location
defined by DPX and DPY, where the profile origin will be placed.

DPX, DPY
The DPX and DPY items are used to define the location in the MicroStation Design file where the profile
origin will be placed. The BY DP button can be used to specify the location in the design file that you
wish to use at the origin of the profile. Select BY DP and then identify the location graphically by
identifying a data point in the design file where you wish the profile to be plotted. The coordinates of
the specified data point are automatically updated in the Profile dialog box.

Profile Cell
A Profile Cell can be drawn to easily reference the profile in subsequent tasks. Two options are available
on the Working Alignment Definition dialog:

Draw Cell at X,Y
Select this option to draw a new Profile Cell in the design file. The DP Station, Elevation, X, and Y fields
must be populated before the profile cell can be created. A sample profile cell is shown below.

L
CLPSI8S

3580. 720000

925

20

5

NOGAP

Using ODOT’s level library, the cell is drawn on level GK_Cells. The active color, weight, and text
parameters are used for the profile cell creation. The Job Number, Chain, DP Station, DP Elevation,
Horizontal Scale, Vertical Scale, and Gap are all displayed as a part of the profile cell as shown above.
Identify Cell

If a profile cell has been previously placed in the design file the Identify Cell option can be used to read
the Job Number, Chain, DP Station, DP Elevation, Horizontal Scale, Vertical Scale, and Gap parameters
from the cell. These values are read into the Working Alignment Definition dialog when the cell is
selected.

Once a profile cell has been placed, it can be utilized in subsequent processes where the DP Station,
Elevation, X and Y values are needed. Simply press the Identify Cell button, then select and accept the
cell which will automatically populate the four fields.
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7.6 Plotting Existing Profiles With D&C Manager

There are several items in the ODOT D&C Manager database files for plotting existing ground profiles.
To access these items, select Drafting Standards and then Profiles as shown below.

[LIX_F020_20 Scale Bristing__ |- | ~ ]
[[] Place Influence

Hement.C [ Draw Plan & Profiie ,}J
A

") Design and Computation Manager =3

7} Draw Plan & Profile Q = @

_:File’ Edit ‘Settings'Favorites; Help ttem: | X_F020 20 Scale Existing ]
g id Py L H Element Type: ‘Pnofiles v| Label Scale:
@ i \pr\ODOTstd\Vaistd\geopak\road\ddb\ODOT-V8iddb 4| o

(£ Drafting Standards Select Profile to Draw |

(2 Cross Sections XJAMEP [] VPI Labels From VPI (s
(2 Edsting Plan View XS185P o,
(2 Proposed Plan View Grde ¥
(3 Parcels Horizontal Axis Labels
(= Profiles Vetical Auis Labels

dh X_FOO1 1 Scale Existing 4 )

dh X_FO10 10 Scale Existing [[] V.C. Incremental Elevations

- X_F020 20 Scale Existing [] V.C. Parameters

e X_F040 40 Scale Existing - for MOT use ONLY ‘ Grade Label E

& X_F050 50 Scale Existing []Grade Labels [ +'and - v

g X_F100 100 Scale Existing [ K Values

X_F200 200 Scale Existing
é P_F001 1 Scale Proposed [] Bdemal Lengths B
g P_F010 10 Scale Proposed [] Station Equations | No Gaps %
P_F020 20 Scale Proposed

é P_F040 40 Scale Proposed -for MOT use ONLY [ VECAVPT Labels

ﬁ P_F050 50 Scale Proposed [[] Stopping Sight Distances

dh P_F100 100 Scale Proposed

dh P_F200 200 Scale Proposed

B 3_FGRD Profile Grid 3PC
0 Utilties

Several items are configured to plot profiles at a variety of scales as shown above. Select one of the
profile items from the D&C Manager list box. The Draw Plan and Profile button will now become
available. Select Draw Plan and Profile to access the Draw Plan & Profile dialog box shown at right
above.

The top of the dialog box lists the currently selected item and the plotting Operation that is to be
performed. The Operation is automatically toggled to Profiles as shown above.

The left portion of the dialog box contains a list box with the names of all of the available profiles in the
COGO database (GPK File).

The right side of the dialog box contains several plotting options. Normally you will plot the profile using
only the options that have been configured as defaults.

The Label Scale is used to set the size of the text labels that will be plotted with the profile. The value of
the label scale is not set when an item is selected and must be manually set by the user as shown below.
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D&C Item Label Scale Value
1 Scale Existing 1

10 Scale Existing 10

20 Scale Existing 20

40 Scale Existing 40

50 Scale Existing 50

100 Scale Existing 100

200 Scale Existing 200

To plot a profile, simply select the name of the profile from the Select Profile list box on the left of the
Draw Plan & Profil dialog box. The Profile dialog box below is opened after a profile name is selected.

2! Profile - XS185P %
Profile Range = :
Begin Station: | 35+90.72R 1 \

End Station: | 80+11.16 R 2 \

The top portion of the Profile dialog box displays
information about the selected profile.

Begin Elevation: | 1,001.5810

End Blevation: | 961.7383 J
Maximum Elevation: | 1012.0049 \
Minimum Elevation: | 961.7383 }

The dialog box items described below are set according to
the values assigned in the Working Alignment Definition:

e Horizontal Scale
Plot Settings i . v ical Scal
Horizontal Scale: | 20.000000 | i ertical Scale
Vertical Scale: | 5.0000000 i e Reference Station
Begin Station: [ 35+90.72R 1 : e Reference Elevation
e Son: [B0-1116RZ__| . DPX
Strip Grade Increment: [—\ ° DPY

Profile Reference Point

Reference Station: [ 35:9072R1 |

Reference Elevation: | 900.000000000000 |
X: [ 99977.8097 |

Y: [ 95602.16% | (>

ProfileCell
PGL Chain: | <Select> v
[ DrawCellatXY | [ identfyCel |
( 0K ] [ Cancel |

The Horizontal Scale and Vertical Scale items are used to
specify the scale ratio between the horizontal and vertical
axis of the profile. Note that the actual horizontal distances
of the profile will not be scaled in the MicroStation design
file. The distance between station 11+00 and 12+00 will
always measure 100' regardless of the Horizontal Scale
specified. Only the Vertical Scale will be distorted.

The Begin Station and Ending Station items are used to
specify the station range that you wish to plot in the MicroStation design file. These items are not
automatically set to the limits of the selected profile. Be sure to review the values before plotting the
profile.

Strip Grade Increment is used to specify the increment for the existing elevations that will be plotted on
the horizontal axis of the profile. If this field is left blank no elevations will be plotted.
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The X and Y items are used to define the location in the MicroStation Design file where the profile origin
will be placed.

The DP button can be used to specify the location in the design file that you wish to use as the origin of
the profile. Select DP and then identify the location graphically by identifying a data point in the design
file where you wish the profile to be plotted. The coordinates of the specified data point are
automatically updated in the Profile dialog box.

The Reference Station and Reference Elevation items are used to define the station and elevation of
the profile’s origin at the location defined by X and Y.

A Profile Cell can be placed in the design file using the values defined for the Reference Station,
Reference Elevation, X, and Y fields by using the Draw Cell at X,Y button. If a profile cell has been
previously placed in the design file, the values for the Reference Station, Reference Elevation, X, and Y
fields can be read by using the Identify Cell button and then selecting and accepting the cell.

Select OK to plot the profile. An example of a plotted profile is shown below.

1,005
e | e

995

985

975

965

955

945

935

925

36 37 38 39 40 41 42 43 14 45 16 47 48 49

Chapter 7 — Existing Ground Profiles



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

7.7 The Draw Profile Dialog

The Draw Profile tool enables the user to draw several profiles simultaneously from a variety of data
sources.

e The GEOPAK coordinate geometry database where the vertical alignment is stored.
e The GEOPAK binary TIN file.

In addition, if the source data is a TIN file, the resultant profile may be stored within the coordinate
geometry database.

""" Select Applications > Road > Plans Preparation > Draw
Profiles, or select the Draw Profiles icon from the
GEOPAK Road tool palette to access the Draw Profile
dialog shown below.

=, Draw Profile Q ; @

File Edit Update Options

(15 2R ﬁ' Label Scale: | 0.000000
Chain: |CLPS185 v

Surfaces ] COGO | Projection |

|-

Plan View Labeling

R £ot o

DP Station Offset

I~

)

14

22
LA

R
@+ LR
S

e

Draw Transition

4 Draw Cell by Feature

o

Draw Cell Group by Feature

6 Draw Cell Area by Feature Type | Name | Display Settings | Draw |
7 Pavement Markings C'
= L]
';9_5:‘! 8 Draw Signs 5
m#m 3 Profile Labeling §
Atf) o Ground Profiles
‘nm%} Q Draw Profiles N e
[ za I_______ l Q
mﬂﬂ‘l W Draw Profile Tabular Data Method: | Trsges v]
g E Plan/Profile Sheet Composition Display Seftings - Be Toleranct?s__
By Level Symbology | |——m8M8 — Horizontal: [_D.BGDD
| R Tabl
rre abies
. “esture < No Entries > | o Variance: LOl(_)DD I
‘ =31 Open as ToolBox T e Sl

[J Begin: | 35+90.72 @ Horizontal: | 0.0000
O “» Vertical: | 0.0000 |

[] Void |

The Draw Profile dialog is a powerful tool that allows users to perform the following tasks, all from one
dialog:

e Extract profiles from a GEOPAK TIN Model (Surfaces Tab)

e Store the Profile in COGO (Surfaces Tab)
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e Draw the profiles using D&C Manager features (COGO Tab)

e Project a profile (defined by a COGO Chain, Profie, or a Survey Chain) onto the Profile Cell of
another profile (Project Tab). For example, this option can be used to draw a drive pipe from the
survey data onto the current profile cell.

These functions are detailed on the following pages.

Before a profile can be drawn, it is necessary to place a profile control cell in the design file. Select the
Dialog Profile Cell Control icon to access the Profile Cell Control dialog as shown below.

2! Draw Profile

sEtleSEdiEs Dpdate Outiuns:

185 K4l

Chain: 1C o

Surfaces I COGO | Projection |

[Dialog Profile Cell Controll

The dialog is comprised of two main parts:

I} profile Cell Control

Active Chain: (B R v |

__ Microstation File Station Elevation _ H. Scale V. Scale
A Active Design 35+90.72 925000000 2000 5.00

Active Chain
Combo box to select the Active Chain.

MicroStation File, Station, etc.
This list box gives information about all the Profile Cells that are associated with the Active

Chain.

Three action icons are located on the right side of the dialog and are detailed below:

& Use this button to place a new Profile Cell. This is the same as the Place Profile Cell

command described on page 6-15.
b Use this button to activate the selected Profile Cell.

X Use this button to delete the selected Profile Cell.
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After a profile cell has been placed in the design file for the Active Chain, the Place Profile Cell dialog will
contain the information for the profile cell as shown above.

The Surfaces Tab
Surfaces I COGO | Projection |
Type | Name | Display Settings | Draw
IN  12345EXGRtin Lv: PF_X_Ground_Li..\ BylLevel ()
X
!P
Details
| 12345EXGR tin | Q
Method: | Tiangles %
Display Settings Filter Tolerances
[ By Level Symbology | [ ==mmmmmm 5 Horizontal: | 0.3000
= |< No Entries > | o Variance: | 0.1000
Station Limits Offsets
[] Begin: [35:90.72 “» Horizortal: [ 0.0000
| End: |80+11.16R2 |+ Vertical: | 0.0000
[] Void |-

The Surfaces tab is used to define the source data for drawing profiles. Multiple surfaces from a variety
of sources can be drawn in a single processing. A profile cell must be placed in the active design file for
the selected Chain before the options on the Surfaces tab of the Draw Profile dialog become available

The Details portion of the dialog has the following options:

TIN File
Identify the TIN model to be used to extract the profile.

Method
The Method options are used to determine how the TIN File is read to extract profile elevations.

The Triangles method is recommended.

[~ Details

TIN File: [T2345EXGR tin

i~ Display Settings
By Level Symbology
Feature lﬁ

BreakLine
POT

Increment
Even
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Display Settings
The Display Settings item is used to set the symbology for the profile. Two options are
supported.

By Level Symbology

Display Settings
By Level Symbology ¥ I ———————

e Ko =4

Use this option to define the symbology of the profile by selecting the Level, Color, Style, and
Weight. Double-click the symbology box to access the GEOPAK Set Feature dialog shown below.

Set Feature

Symbology
PF_X Ground_Line &4

2| B*,'Leveln— v[

Style: [------ (2) ByLevew|

Weight: | (1) ByLeve |
h 4

[ ok

l

[ Cancel ]

By Feature

Display Settings
By Feature v| [mmm———-
Feature: [X_F020 |

Use this option to define the profile symbology by selecting a feature from the Design and
Computation Manager database. The Browse Feature icon is used to select the item.

Filter Tolerances

Both Horizontal and Variance filter tolerances are considered together for each pair of profile
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord between the two
end points is less than the Variance tolerance.

Station Limits

When the Chain field at the top of the dialog is populated, its beginning and ending station are
displayed in the Station Limits group box. The defaults may be utilized if the entire profile is
drawn. Manually entering stations or clicking Set Station and graphically identifying a location is
supported.

Offsets
Vertical or Horizontal Offsets may be specified in terms of master units (i.e., feet or meters).
The Horizontal offset is the distance offset from the Chain. Once the horizontal location for the
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profile is determined, the data source is utilized to determine the profile. Any Vertical offset is
applied after the profile is generated from the source data.

Void

The Void Plot Parameters specify the element symbology of the existing ground lines being
generated which are located within a void in the model.

Each surface to be drawn must be added to the list box. This is accomplished via the buttons on
the right side of the dialog. When a line is added to the list box, the profile is drawn. To add an
item to the list box, simply select the source data type and data, and then populate the Display
Settings, Filter Tolerances, Station Limits, and Offsets. Then click Add Surface Settings as
shown below. Note: clicking on the draw toggle in the list box deletes or redraws the profile.

Surfaces | COGO | Projection |

Display Settings
TIN  12345EXGR.tin X F020

Add Surface Settings
2

Modify a line by highlighting the desired line in the list box, make the desired
changes in the fields directly below the list box, and then click the Modify Line icon.

X To delete a line from the list box, simply highlight the line to be deleted and click
the Remove Surface icon.

2
" After the profile is drawn, click the Store Surface in COGO icon to store the profile
in COGO. The Store Profile dialog shown below is opened.

I} Store Profile ‘:®

Store Profile in GPK
[[] Create Input File

Apply

The profile may be stored, or just the input file may be created. If an input file is created, the

Operator Code and File Name are required. If the dialog is invoked while in a 3D file, the user
may toggle on the option to create a 3D profile string.
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The COGO Tab

I\ Draw Profile E]i@

File Edit Upd_a__teOptions
Job Number: [185 v 9 ﬁ' Label Scale: [ 0.000000 |
Chain: ]CTPASRES b

Surfaces | COGO [ Projection |

Name | Display Settings | Draw|
XS5185P X_F020 ()
;)
>
Details
Profile: [XS185P T e i S
Vertical Ofset: [00000 | | L Begin: [35:90.72 _ |<o»
[0 End: [80+11.16R2 |«»
Display Settings
['E"—ﬁééﬂg—zf ________ Custom Line Style
Feature: [X_F020 vy [ Scalefactor: 0.0000 |
Options
General [[] VPI Labels \Ergrq)/_Pl_Y'
VP [Circle (v
Ve [] Grade Labels [='and - |

Multiple profiles may be drawn from COGO by populating the tab, then using the edit buttons on the
right side of the list box.

& To add to the list box, simply select the source data type and data, and then populate the
Details, Display Settings, Filter Tolerances, and Offsets. Then click the Add COGO Profile
Settings icon to the right.

Modify a line by highlighting the desired line in the list box, make the desired changes in the
fields directly below the list box, and then click the Modify COGO Profile Settings icon.

X To delete a line from the list box, simply highlight the line to be deleted and click the
Remove COGO Profile Settings icon.

Station Limits and Vertical Offset are identical to the Surfaces tab.

To define the symbology of the profile(s), the user may specify the parameters via the By Symbology
option, or By Feature. When the By Feature option is selected, the user must identify an Item from the
Design and Computation Manager. Other options which are found on the Draw Plan and Profile dialog
within Design and Computation Manager are also supported within the Draw Profile dialog, i.e., General
Labels, VPI, VPC, etc. Simply highlight the desired option in the list box, and then set the toggles and
fields accordingly.
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The Projection Tab

The Projection tab can be used when the chain / profile to be drawn is different than the chain / profile
used to create the profile cell. When the Projection tab is selected, the dialog dynamically changes, as
shown on below.

2\ Draw Profile Qi@

VFiIer Edritr UpdrartVeOprtions
Job Number: [185 | @ ﬁ Label Scale: [ 0.000000 |
Chain: |CLPS185 v
Sufaces | COGO | Projection I
Type | Chain | Profile/Surfa Display Settings | Draw f:
a
Details
e L—Q’E o Chain v! Statlonlr"lg —
Chain: [CLPJAME g |8 35:072 L
Profile: [< None > Eijchealcoen L
Vettcal Offset: 00000 | ! LR
e []PoOT
; Fitter Tolerances
TIN File: | | Horizortal: [ 0.3000 |
Method: [ Triangles  ¥| Variance: [0.1000 |
Display Settings
‘ . :
| By Level Symbology % ; -
|< No Entries > - LA_?;

Each projected profile to be drawn must be added to the list box. This is accomplished via the icons on
the right side of the dialog.

& To add to the list box, simply select the Type, Chain, Profile, and Vertical Offset, then
populate the Display Settings, Filter Tolerances and Extraction from TIN, if desired. Then click
the Add Line icon to the right.

Modify a line by highlighting the desired line in the list box, make the desired changes in the
fields directly below the list box, and then click the Modify Line icon.

X To delete a line from the list box, simply highlight the line to be deleted and click the Delete
Line icon.

When a line is added to the list box, the profile is drawn. Note: clicking on the draw toggle in the list box
deletes or redraws the profile.

The following fields are defined in the Details group box.
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A COGO chain or Survey chain may be selected.

Chain/Survey Chain
After the desired Type has been selected, the Chains or Survey Chains in the currently selected
GPK file are listed for selection.

Profile
(COGO Chain option only) Select the profile to be used.

Vertical Offset
Key in the Vertical Offset to be applied after the profile is generated from the source data.

Display Settings
To define the symbology of the projected profile(s), the user may specify the parameters via the
By Symbology option, or By Feature. When the By Feature option is selected, the user must
identify an Item from the Design and Computation Manager.

The example below shows the profile of a drive pipe defined by the Survey Chain “P1” projected
onto the profile of existing State Route 185.

1,010

1,005

1,000

995

990

urvey  P1 <None >  Lv: Default..\ BylLevel d
=
X
| . Details
Type: | Survey Chain v Sk e _ o
Survey Chain: [P1 [ Begin: ‘,3/“‘38'31 L«
[] End: |37+68.33 “»
Vettical Offset: | 0.0000 o
[]POT

i‘}(‘ Nraw Drafile B E'@]
T Update Options

Job Number: |185 (v _g: ﬁ Label Scale: | 0.000000
Chain: [CLPS185 v

Surfaces I COGO | Projection |

Type Chain Profile/Surfar Display Settings Draw

[[] Exraction from Surface

Display Settings
By Level Symbology %
< No Entries >

Survey Chain Pl
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7.8 Profile Grid

The ODOT Standard D&C Manager Database ODOT.ddb contains an item to plot a profile grid on profiles
previously plotted using D&C Manager. This item is configured to run the ODOT Three Port Criteria (3PC)
file PROFILE_GRID.3PC when the user double-clicks the item in the D&C Manager dialog.

K Design and Computation Manager Q@@

File Edit Settings Favorites Help

g id .9!!@,

[ Profiles

& X_FOO1 1 Scale Existing
& X_F010 10 Scale Existing
& X_F020 20 Scale Existing
ﬁ X_F040 40 Scale Existing -for MOT use ONLY
& 50 Scale Existing
& 100 Scale Existing
& X_F200 200 Scale Existing
é P_F001 1 Scale Proposed
& P_FO10 10 Scale Proposed
& P_F020 20 Scale Proposed
& P_F040 40 Scale Proposed -for MOT use ONLY
&y P_FO50 50 Scale Proposed
& P_F100 100 Scale Proposed
& P_F200 200 Scale Proposed
B 3 FGRD Profile Grid 3P(
£ Utilities \

€1 Pay ltems

I I
[

><I><
mm
—
88

(€]

3PC files are normally saved in a standard directory. In order for the D&C Manager to process a 3PC file,

we need to tell GEOPAK where to find the files. This is accomplished by the use of a Configuration

Variable. This Configuration Variable has already been defined as follows for ODOT personnel:
GPK_DC_3PCDIR = i:/ODOTstd/V8istd/geopak/road/ddb/3pc/

The Profile Grid 3PC application requires a GEOPAK Profile cell in order to draw the profile grid.

When the user activates the Profile Grid 3PC application by double-clicking on the Profile Grid item in
D&C Manager, the following prompt is displayed:

Keyin Job Number
[185

Key in the Job Number for the COGO database containing the profile. Select the OK button to proceed.
Select Cancel to exit.
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The user is prompted to key in the Chain Name that was used to extract the profile as shown below.

Keyin Chain Name
| CLXJAME

Key in the Chain Name of the COGO chain that was used to extract the profile. Select the OK button to
proceed. Select Cancel to exit.

The 3PC application will draw the profile grid starting from the reference DP Elevation of the profile cell.
The upper limit of the profile grid is not read from the profile cell and must be keyed in by the user. The
application prompts the user for the Maximum Grid Elevation as shown below.

Keyin Maximum Grid Elevation
[ 1000

oK

Key in the Maximum Grid Elevation (typically this will be a value that is evenly divisible by the vertical
scale of the profile). Select the OK button to proceed. Select Cancel to exit.

Next the user is prompted as to whether or not they want the 3PC application to draw Minor grid lines
(Major grid lines are always drawn).

Draw Minor Grid Lines?

{No

Select Yes to draw both the major and minor grid lines. Select No to draw the major grid lines only.
Select the OK button to proceed. Select Cancel to exit

The grid lines are drawn using the same symbology as the grid provided on a Standard ODOT plan and
profile sheet as detailed below:

Level Weight Color Style
Major Gird Lines  SH_Major_Grid_Line 1 44 0
Minor Grid Lines  SH_Minor_Grid_Line 0 40 0

The major and minor grid lines are placed as separate graphic groups.
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The 3PC application will search the active MicroStation design file for a profile cell matching the Job
Number and Chain Name keyed in by the user. An example of a profile cell is shown below.

L e e e
CLPSI8S

3590. 720000

925

20

5
NOGAP

The following information is read from the profile cell when the Profile Grid item is processed:
e DPX, Y Coordinate (read from the Profile Cell origin.)
o DP Reference Station (35+90.72 in the example above.)
e DP Reference Elevation (950 in the example above.)
e Horizontal Scale(20 in the example above.)
e Vertical Scale (5 in the example above.)

If the 3PC Application cannot find a profile cell in the active MicroStation design file matching the Job
Number and Chain Name that was keyed in by the user, the following error message is displayed:

7} Output

3PC-E-INPROSUBPAR, Invalid PROF Subroutine Call N

Review the czlling parameters

DGN = C:\GPKCLASS\12345\ROADWAY\BASEMAPS\12345BF001.DGN
Sta = 0.000000

Ref X = 0.000000

Ref Y = 0.000000

Ref Elev = 0.000000

An example of the profile grid, without the minor grid lines is shown below.
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The profile grid is optional and is not normally used since the ODOT sheet cells contain a gridded profile
area. The application is typically only used in cases where the user wishes to plot a profile, with the grid,
for review, during the design process.
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Exercise 7

v Extract an existing ground profile along the proposed S.R. 185 chain.

o Using the GEOPAK COGO Element Names defined in the ODOT CADD Engineering
Standards Manual, what should you name this profile?

o Which method: Intersect, Even or Increment should you use and why?

v Extract an existing ground profile along proposed Jameson Road.

o Using the ODOT Guideline for GEOPAK Element Names, what should you name this
profile?

o Which method: Intersect, Even or Increment should you use and why?

v" Use the ODOT _Files.exe application to create a new design file to contain the ground profile
graphics for S.R. 185.

o What is the name of the profile design file?
o  Which sub-directory is this file stored in?

The profile for Jameson Road can be plotted in the same design file as the profile for S.R. 185, or a new
design file can be created to contain the graphics for the Jameson Road profile.

o If you elect to create a new design file for the Jameson Road ground profile, what is the
name of the design file?

o Which sub-directory is this file stored in?

v' Use the D&C Manager to plot the existing profiles for S.R. 185 and Jameson Road at 20 scale. Be
sure to place a profile cell for each profile. If you created separate design files, be sure to use
the appropriate file for each profile

v Update the Working Alignment definition for each road to include the existing ground profile
information.

v Optional: Using the D&C Manager, plot a profile grid for both S.R. 185 and Jameson Road. After
plotting the grid, be sure to turn the levels off or delete the grid since it is not needed for the
plan and profile sheets.
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8 Proposed Vertical Alignments

8.1 The Vertical Alignment Generator

The Vertical Alignment Generator is used to graphically create and modify proposed design profiles or
existing ground profiles. Profile generation and modification is achieved under the control of an
interactive dialog box and dynamic graphical manipulation. The designer can define and manipulate
profile geometry by specifying grade, design speed, k-value, elevation, and station values. Alternately,
the designer can graphically manipulate these same parameters dynamically.

The Vertical Alignment Generator can be accessed by selecting Vertical Alignment from the Road

Project dialog as shown below.

7\ Road Project: 12345 _Design.prj

SEleS Bememuess Optians

Working Directory: { C:\GPKclass\12345\geopak

|

Working Alignment Influence Runs

Working Alignmert | SR185

User: Training Job #: 185

[ Select ] [ Define ] [ Port Viewer ]

Existing
Ground ) Do Pt Existing Ground Existing Ground l Vertical
| Cross Sections Profile J Alignment
Coordinate [ |
Geometry |
Calculate Superelevation Proposed 3D
: Superelevation Shapes Cross Sections Models
Horizontal
Alignment |-
Plan View |- —  Eadhwork Cm;sh Section
Design | eets
- Plan View Tabular ‘
Quantities Summaries |
Plan & Profile Limits of Reports & XS
Sheets Construction Quantities

Or by selecting VPI Based Vertical Alignment Design Tools from the GEOPAK Road Tools palette, as

shown below.
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When the Vertical Alignment Generator is

j‘g 1 COGO activated, the Settings dialog shown below is
B¢ B 2 Graphical COGO opened.

I:#fn 3 Horizontal Alignment Generator

léhd

Q: “ ¥ 4 Design Multicenter Curve —
e 4! Settings

| 5 Store Graphics T
A s p ) a

6 Auto Store Graphics Operator Code: [ﬁ

7 Subdivide Wizard PGL Chain: [CLPS185 v |

Location and Scales
Horizontal Scale: | 20.000000 |

Vertical Scale: [5.000000 |

;
il

[I}j “ 8 VPI Based Vertical Alignment Design Tools

4

9 Component Based Vertical Alignment Design Tools

@ 0 Legal Description Editor
X: [ 99977.809700
Y: | 95602.169600 |

=3 Open as ToolBox

Profile Cell
[ DrewCellatXy | [ IdentfyCel |

This dialog is used to initialize the design process and [ oK | |
define the location in the MicroStation file where the =
profile is to be designed.

Cancel ]

To initialize the profile process, each field on the Settings dialog must be defined. If you are using the
GEOPAK Project Manager, all of the fields in the Settings dialog box will be automatically filled in if you
have previously defined the profile information in the Working Alignment definition.

The individual fields on the Settings dialog are below.

Job Number
This alphanumeric text string defines the coordinate geometry data base where baseline and
profile data are retrieved and stored.

Operator Code
A maximum of two characters, this is the code used to identify the user for a COGO session.

PGL Chain
Identify the name of the horizontal chain that serves as the profile grade line (PGL) and is to be
used as a stationing reference.

Horizontal and Vertical Scales

The combination of vertical and horizontal scales defines the distortion of elevations (vertical
scale) on the design profile. See section 8.3 on page 8-4 for an explanation on the Horizontal
and Vertical Scales.
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Reference Station
In the MicroStation design file, the station that is defined in the Reference Station field is
assigned the coordinate location specified in the X and Y fields.

Reference Elevation
In a MicroStation graphical design file, the elevation that is defined in the Reference Elevation
field is assigned the coordinate location specified in the X and Y fields.

XY

These fields correspond to the Reference Station and the Reference Elevation information
defined above. The reference X and Y coordinate location defines where the profile origin is to
be located in the MicroStation file. The actual location of the reference data point is depicted in
the X, Y fields. These values can be keyed in. However, it is much easier to use the DP button.
Upon selecting the DP button, the user is prompted for a data point. The coordinate values of
the selected data point are then depicted in the X and Y fields. If the proposed profile is being
superimposed onto an existing ground profile, the X and Y location as well as the Reference
Station and Reference Elevation should all correspond to the same parameters and coordinate
location used when originally drawing the existing ground profile with the Plan and Profile
dialog.

Profile Cell

A Profile Cell can be placed in the design file at the values defined for the DP Station, Elevation,
X, and Y fields by using the Draw Cell at X,Y button. If a profile cell has been previously placed in
the design file, the values for the DP Station, Elevation, X, and Y fields can be read by using the
Identify Cell button and then selecting and accepting the cell.

After pressing the OK push button on the Settings dialog, the Profile Generator dialog shown below
appears.

4! profile Generator (K Value Table: ODOT.kv) E],

File Tools

The operation of the GEOPAK Profile Generator will be discussed in the following sections.
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8.2 File Operations

The Profile Generator dialog’s File menu provides the following functions:

! profile Generator (K Value Table: ODOT.kvl)

File Tools

| Preferences...

Profile Cell Settingsml'\ ..................

Gtation: || [off vl
KValueTable... Elevation: [ IOff v/
Load Profile... -
Save Profile Dipanic

Save Profile As...

Clear Profile

Draw Profile

Exit

Each option is described below:

8.2.1 Preferences

The Preferences dialog box is activated by selecting File > Preferences from the Profile Generator dialog.
In short, this dialog permits the specification of rounding parameters.

The increments defined on this dialog primarily affect the
dynamic operations applied during the course of profile design.
For example, suppose you dynamically manipulate the VPI.
Simultaneous with the movement of your cursor, the back and

o
'2! Preferences

Elevation Increment | BN |
Length Increment: @ |

forward grades are stretching (i.e., rubber banding) while the Grade Increment: [ 0001 |
length of the vertical curve is being continuously adjusted to | Maintain Curve K Value v|
maintain the selected design speed. At all times and with every [] Hold Vertical Curve

slight shift in your cursor, the back and forward grades are [[] Window Center Current VPI

rounded to the nearest 0.1 percent, the elevation of the VPl is
positioned to the nearest 0.01', the station of the VPI is rounded
to the nearest 0.01' and the length of the back grade, the forward
grade and the vertical curve is rounded to the nearest 0.1'.

[ Cancel ]

The Hold Vertical Curve toggle and the Maintain VC K Value / Maintain VC Length option button dictate
vertical curve dynamics. If the Hold Vertical Curve toggle is active and if the option button is set to
Maintain VC K Value, then dynamic operations lock the K value. This in essence allows the user to slide
the grades along a continuous parabola representing the vertical curve. If the Hold Vertical Curve toggle
is active and if the option button is set to Maintain VC Length, then dynamic operations create a similar
effect in that the vertical curve length is held constant.
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Window Center Current VPI
If the dialog is adjusted to a current VPI that is outside the view and the Window Center Current VPI is
active, then the view is automatically adjusted via a Window Center to that VPI.

The Load Profile function is used to retrieve a profile from the coordinate geometry data base for
modification.

Once the design of the profile is complete, the profile can be stored into the coordinate geometry data
base with either the Save or Save As... functions. The Save option stores the adjusted profile under the

same name at which it was loaded. The Save As... function permits the user to store the profile under
another name.

8.2.2 Profile Cell Settings

Selecting File > Settings from the Profile Generator dialog will open the Settings dialog shown at right.

This is the same dialog that is opened when the Profile Generator dialog is initially activated. This option
is provided to allow users to alter these settings without restarting the profile command.

Location and Scales
Horizontal Scale: | 20.000000 |
Vertical Scale: E’)bﬁﬁ)ﬁﬁj
Reference Station: f?jS:ﬁWi
Reference Elevation: W
X: (99877805700
Y: [95602.169600 | |

Profile Cell
[ DrewCelatXy | [ IdentfyCel |

[ OK ] [ Cancel ]
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8.2.3 K-Value Table

October, 2012

The K Values dialog defines the stopping sight distance K-values for crest and sag conditions at various
user specified design speeds. This dialog, shown below, is invoked by selecting File > K Value Table from

the Profile Generator dialog.

7! K Values (K Value: ODOT.kvl)

File

Speed | Sag Minimum | Sag Maximum | Crest Minimum | Crest Maximum
20 17.0 17.0 7.0 7.0
25 26.0 26.0 12.0 12.0
30 37.0 37.0 19.0 19.0
35 430 490 290 290
40 64.0 64.0 440 440
45 79.0 79.0 61.0 61.0
50 96.0 9.0 84.0 840
55 115.0 115.0 1140 1140
60 136.0 136.0 151.0 151.0
65 157.0 157.0 193.0 193.0
| 70 | 181.0 [181.0 | 2470 | 247.0

[ ok | [ Cancel

GEOPAK allows the user to save and retrieve customized K Value tables. The following K-Value table is
active when using the ODOT configuration:

1:\ODOTstd\V8istd\geopak\road\kvalues\ODOT.kvl

The current K Value table name is displayed in the title bar of the Profile Generator dialog as shown

below.

4! profile Generator (K Value Table: ODOT.kvl)

kel uoks

Station? || [of v
Elevation: | |off v
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8.2.4 Load Profile

To load a previously defined profile for editing, select File > Load Profile from the GEOPAK Profile
Generator dialog. The Load Profile dialog is opened as shown below.

I} Load Profile

[<Select> |

Select the profile name and confirm the selection by selecting the OK button. GEOPAK will access the
previously defined profile, display it on the screen, and adjust the Profile Generator dialog to display the
parameters for the profile: grades, elevations, stations, lengths of vertical curves, speeds, etc.

The previously defined profile can be either an existing ground profile or a proposed design profile.
Typically, an existing ground profile is loaded if there is an error that needs to be corrected, such as a
spike. The existing profile can be graphically modified to correct the error and then be saved back into
the coordinate geometry data base.

8.2.5 Save Profile, Save Profile As

Once the design of the profile is complete, the profile can be stored into the coordinate geometry data
base with either the Save Profile or Save Profile As functions.

The Save Profile option stores the adjusted profile under the same name at which it was loaded.
The Save Profile As function permits the user to store the profile under another name.

The Save Profile As option (and the Save Profile option when storing the profile for the first time)
prompts for an Input File name, wherein the generated COGO profile commands are written.

8.2.6 Clear Profile

The Clear function erases the working profile from the MicroStation graphics and erases all profile
information from the Profile Generator dialog box. This does not clear the profile from COGO if it has
been saved.

8.2.7 Draw Profile

During the profile design process, temporary graphics are displayed representing the profile. The Draw
function is used to draw the profile graphics permanently into the MicroStation file. The Design and
Computation Manager should normally be used to plot and annotate profiles.
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8.3 The Tools Menu

The Profile Generator dialog’s Tools menu provides the following functions:

4} Profile Generator (K Value Table: ODOT.kv) E] ; ] @
= oy

‘ Issue'Datapoint

Critical Points

Station? || |of v

Elevation: | l Off |

|
i
Dynamic

BestFit »

Each of these functions is described below.

8.3.1 Issue Data Point

From the GEOPAK Profile Generator dialog box, select Tools > Issue Data Point to access the dialog
shown below.

4} Issue Datap... E] @
Saioni[| |

Elevation: | 0.000000

[ lssue Datapoint ]

The Issue Data Point tool permits the user to type in stations and elevations and issue a MicroStation
data point that can be part of a place line, place cell or any other common MicroStation operation. For
example, a line endpoint can be placed at a location on the profile corresponding to a specific station
and elevation.
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8.3.2 Critical Points

Vertical curves can also be defined in terms of one or two critical points. The station and elevations for
the critical points can be either typed in or defined via a data point in the MicroStation file. If
mathematically solvable, the vertical curve is drawn and the speed option button adjusted to the
appropriate design speed.

Select Tools > Critical Points from the Profile Generator dialog to access the Critical Points dialog shown
below.

W\ Fit Critical Points  [I= )[51)[X]

Uticel Foax

Station:: r
Bevation: [0.000000 | ( DP |
Critical Point 2 i

Station: |

Elevation: Mﬁ

[ FtPort1 | [ FitBoth Points |

The Station and Elevation for the critical points can be either typed in manually or defined via a data
point in the MicroStation file by use of the DP buttons. If mathematically possible, the vertical curve will
be drawn and the Speed option button adjusted to the appropriate design speed.
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8.3.3 BestFit

Three Best Fit tools are supported within the Profile Generator:

‘4! Profile Generator (K Value Tabl

File | Tools |

Issue Datapoint

Critical Points

BestFit P|| Line

Parabola

Profile

Best Fit Line

The Best Fit Line tool fits a line between the candidate elements. The resultant line data is displayed in
the dialog and the line is drawn onto the profile cell.

e - 5 P

Display Only  [] Use Fence 975

s
™
o=
-

Line Data:
Begin Station: 10+00.00 R 1

S5

Begin Elevation: 965.603056
Grade: 1.340303 555
945
835

Length: 657.536135

End Station: 16+57.53 R 1
End Elevation: 974 415911
RMS: 0.410527

Best Fit Parabola

The Best Fit Parabola tool fits a vertical curve between the candidate elements. The resultant curve data
is displayed in the dialog and the curve is drawn onto the profile cell.

aeararwae—— =

[] Display Only  [] Use Fence

Parzbola Data: M‘_

585
VPC Station: 10+00.00 R 1
VPC Blevation: 972.773564
Back Grade: -5.282450 = 855
545
835

|

VPI Station: 13+28.72R 1
VPI Blevation: 955.409359
VC Length: 657.430000
VC K Value: 50.071441

1<

ter 8 — Proposed Vertical Alignments



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

Best Fit Profile

The Best Fit Profile tool fits a profile (comprised of tangent lines and vertical curves) between the
candidate elements based on the constraints in the design parameters. As there is no symbology option,
the active symbology is used.

"4 Profile Generator (K Value Table: ODOT.kvl)

e Sho 3
[veii ] w2 |
Station: [10+00.00  |OF »| Station: [ 11+49.99 ]
Elevation: [ 971.68 Off »| Elevation: | 967.13 |
Fwd Grade: | -3.0362 Off
[ << Insert ] [ Dynamic ] [ Delete ] [ Insert >> ] b Le:gl:: ﬁé
1 ¥ 5 Next

[] Use Fence

Design P:
Upper Envelope Distance:

Lower Envelope Distance:

Optimum Crest Curve K Value:

Optimum Sag Curve K Value: | 100.C
Minimum Vertical Curve Length: | 100. 00

[ Identify Element

When you do a best fit profile there is a unique mathematical solution. You can further restrict or
constrain the conditions to find a different solution by using the Envelope Distances. For example, By
setting a lower and upper envelope value of 5, the fitted profile is expected to stay within -5 and +5 of
the original ground. To create a newly fitted profile that does not cut into ground, use a lower envelope
of 0 and upper envelope of any positive number, i.e., 3. The new fitted profile will be between 0 and 3
above the ground (inside of that range).
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8.4 Storing VPI's

The GEOPAK Vertical Alignment Generator offers a large number of tools for creating a new profile. The
creation of a new profile must always begin by placing the first VPI. This step is followed by drawing the
first grade. At this point in the process, subsequent VPI's and grades can be specified by precision input
or placed dynamically. Vertical curves can be drawn between any successive pairs of back and ahead
grades.

The following options are available to define a VPI:
e Precision input: Simply type in the station and elevation of the VPI.
e The VPI can be placed dynamically: Select the Dynamic push button. The cursor turns into a
circle representing the VPI point. As you move the cursor in the design file, the current station
and elevation is continuously updated on the dialog. The VPI will be set upon selection of a Data

Point in the design file.

Once the initial VPl is located, the Profile Generator dialog appears as shown below.

1! Profile Generator (K Value Table: ODOT. kvl)

File Tools

[Vei1 ]
Station: [ 1100 ifo“c“l”}}
Elevation: | 969.07 of v
—

g8 & 8

The Station and Elevation for the first VPl appear along with two push buttons labeled Insert Before and
Insert After. If you wish to create a VPI before the current the VPI, then select the Insert Before push
button to the left of the VPI display. Press the Insert After push button to the right of the VPI display to
create a VPI up station from the current VPI.
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After selecting the Insert After push button to the right of the VPI display, the dialog appears as shown
below.

/1) Profile Generator (K Value Table: ODOT.kvl) A=l
File Tools
[VPIT ] iz |
Station: | 11+00.00 ] Station: | [off v
Elevation: | 963.07 | Elevation: | of v
Back Grade: |0ff v [ o ] [ T ] [ Deiet ] [:..]
= << Inse! amic elete
Length: | 0.00 ] =
Previous | 1[4 777711: 2

The Station and Elevation values for the first VPI now appear on the left of the dialog box. The second
VPI is displayed in the center of the dialog box as shown above.

The designer has a wide range of options to choose from in defining the second VPI. The Back Grade
and Length could be defined in relation to the previous VPI or the length and slope of the grade line.
Individual station, elevation, grade and length parameters could be defined via precision input, dynamic
manipulation or some combination of both. The following will review some of the available options:

e The grade can be defined with precision input by defining any two of the following fields: 1) VPI
Station, 2) VPI Elevation, 3) Back Grade and 4) Length (length).

e Type in the station for the VPI and select the Dynamic push button. The slope of the grade line
and the current elevation can be dynamically manipulated with the cursor while the length of the
grade and the downstream station will be fixed.

e Type in the elevation for the VPI and select the Dynamic push button. The slope of the grade
line, the length of the grade line and the current station can be dynamically manipulated along a
fixed elevation.

e Type in the slope of the grade line and select the Dynamic push button. Cursor manipulations
will adjust the length of the grade line along a fixed slope.

o Define the grade completely with dynamics. First, select the Dynamic push button. A line
appears connecting the current VPI and the cursor. As you move the cursor in the design file, the
current VPI Station and Elevation is continuously updated on the dialog along with the Back
Grade slope and Length (length). The VPI location will be set upon selection of a data point.

The definition of subsequent back and ahead grades is essentially a repetition of the operations described
above. You have the option to insert new grade lines from the beginning and the end of the current set
of grade lines or a VPI could be inserted between two existing VPI's. Inserting a VPI between existing
VPI's will split a grade line into two components.
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8.5 Defining Vertical Curves

Given back and ahead grades, vertical curves can be defined by simply setting the Speed option button
to the desired design speed. For each Speed setting, GEOPAK references the K-value table and draws a
vertical curve at the maximum K-value settings applicable to the selected speed.

4} profile Generator (K Value Table: ODOT.kvl)

Fila  Tools
[vin ] [veiz ] [vriz |
Station: [11:0000 | Station: | 13+00.00 |off v Station: [16+3199
Elevation: ]:9@977077\ Elevation: | 965.07 IOff v | Elevation: W\

Back Grade: E 20000 IOM | Ficciues I Dusc B s Gt oI s 5] Fwd Grade: % of ™|
Length: [20000 | length: 33199 |
| Symmetrical Verttical Curve %)
0 v L[2275 |
Station: [11+7861 | LP Station: | ] K [37.0000 | Station: [14:2133 |
Blevation: | 967.50 | LP Blevation: [966.76 | SSD: [NA } Bevation: [970.61 |
Previous| 1[%/ J 3 Next

A wide variety of operations are available for dynamically adjusting vertical curves, VPI's and grade lines.
Full dynamics can be applied or some appropriate combination of back grade, ahead grade, station and
elevation can be "locked."

The locking of profile parameters is controlled by option buttons located adjacent to each parameter
field. As can be seen on the dialog above, this option button can be adjusted to three settings: OFF, INC
for increment, and LCK for locked. These three settings are defined below:

OFF: Full unencumbered dynamics are available. GEOPAK will attempt to round the associated
parameter to the increment defined via the Increment dialog but there is no guarantee. If a complicated
dynamics operation makes it mathematically impossible to satisfy all increment definitions, some
rounding variations could occur. Of course, reasonable rounding variables will mitigate if not eliminate
any rounding conflicts.

INC: Ensures that the designated profile parameter will be rounded in accordance with the increment
defined on the Vertical Alignment Preferences dialog.

LCK: Forces all dynamic operations to maintain the designated profile parameter. This "locked" mode is
automatically established when the associated profile parameter is typed in. Only one profile parameter
one can be "locked" (LCK) at any time.
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8.6 Profile Navigation

The GEOPAK Profile Generator provides three options to navigate the VPI’s of a profile. The “current”
VPl is always displayed in the center of the dialog box.

W1} Profile Generator (K Value Table: ODOT.kvi) li=13)
kel Trols = 2
iz | veis |
Station: m Station: | 13+00.00 |of v Station: m
Elevation: Elevation: | 965.07 |of v Elevation:
Back Grade: | -2.0000 o v : Fwd Grade: | 45619 |off v
ol [ << Insert ] [ Dynamic ] [ Delete ] [ Insert >> ] tength m
( Symmetrical Vertical Curve v[
Seeed} (30 ] L[20278 |
Station: [11+7861 | LP Station: [ 12:5261 | K: [37.0000 Station: [14+2139
Elevation: 96750 | LP Elevation: |966.76 | ssp: (NA | Elevation: [970.61 |
[ Previous | 1[< f %3 Next |

In the dialog above, VPI 2 is the current VPI. In the MicroStation design file, the location of VPI 2 is
designated by a circle at the VPI location.

There are two methods by which the user can move to either the previous VPI (VPI 1) or the next VPI
(VPI 3). First, the scroll bar at the bottom of the Profile Generator dialog can be used to scroll through
the VPI’s by selecting the “handle” and sliding it forward or backward.

| grevious| 1< i) ¥ 3 Next

The second method is to select the Prev VPI or the Next VPI buttons located on the left and right side of
the Profile Generator dialog.
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8.7 Reviewing Proposed Profiles in COGO

The COGO tools for Profiles are summarized in Chapter 7. The Print Profile command, accessed from the
Profile Utility dialog, includes vertical curve information when a proposed profile is described. An
example is shown below.

.} Coordinate Geometry Job: 185 Operator: TU ‘- liilyl

File Edit Element View Tools

R

COGO Keydn: | Print Profile PS185P

<% 24 Print Preofile PS185P

Profe [Print] |

PS185P
Beginning profile DPS185P description: XJAMEP

XS185P

STATION ELEV GRADE TOTAL L BACK L
VEI 1 53+00.00 994.59100
VEC 58+25.00 983.0350 -1.8000 K = 103.5
VEI z €0+75.00 980.1850 300.0000 150.0000 150.0000
Low Point €l+21.62 981.1671
VET €2+25.00 981.683% 0.85%0
VEC €2+50.00 981.9333 0.89890 K = 159.1 SSD = 588&.0
High Peoint €4+08.97 982.7274
VEI 3 €€+00.00 985.4300 700.0000 350.0000 350.0000
VET €39+50.00 973.5300 -3.4000
VEC €9+75.00 972.6800 -3.4000 K = 118.5
VEI 4 71+50.00 966.7300 350.0000 175.0000 175.0000
End Region 1
Equation: Sta 73+20.24 (BK) = Sta 74+12.82 (AH) --—--—-——————-
Begin Region 2

VET 74+17.58 965.950¢ -0.4454 =
VEI 5 77+50.00 964.4700 -0.4454
Ending profile PS185P description ::
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8.8 Plotting Proposed Profiles with D&C Manager

There are several items in the ODOT D&C Manager database, ODOT.ddb, for plotting proposed profiles.
To access them, select Drafting Standards > Profiles as shown at left below.

Select the desired item from the D&C Manager list box. The Draw Plan and Profile button will now
become available. Select Draw Plan and Profile to access the GEOPAK Plan and Profile Draw dialog
shown at right below.

FLP_F020 20 Scale Proposed |- | ' |X]
[] Place Influence

[  DrewPlan & Profile |
|
Y

Q,Design and Computation Manager E\@I&_—J

File Edit Settings Favorites Help

2! Draw Plan & Profile

ftem: | P_F020 20 Scale Proposed ]

g id _ ¢ DR Element Type: | Profiles v| LsbelScale: [20 |
[ Drafting Standards A~ oy Pois [ ]
£ Cross Sections |
(1 Existing Plan View Select Profile to Draw
£ Proposed Plan View PS185P VPI Labels From VPI s
(3 Parcels XJAMEP |
(£ Profiles XS185P : :
& X_F001 1 Scale Existing [[] Horizontal Axis Labels
& X_FO10 10 Scale Existing ! [[] Vertical Axis Labels

dh X_F020 20 Scale Existing
dh X_F040 40 Scale Existing - for MOT use ONLY

[[] V.C. Incremental Elevations

g X_F050 50 Scale Existing V.C. Parameters
X_F100 100 Scale Existing [j
& X F200 200 Scale Existing b
&y P_FO01 1 Scale Proposed [] K Values
dh P_F010 10 Scale Proposed 3 [] Extemal Lengths
- P_F020 20 Scale Proposed . ¢ I
dh P_F040 40 Scale Proposed -for MOT use ONLY [ Station Equations | No Gaps _ v|
& P_F050 50 Scale Proposed [] VPCAVPT Labels
& P_F100 100 Scale Proposed A
& P_F200 200 Scale Proposed [] Stopping Sight Distances

3_FGRD Profile Grid 3PC

I%

The procedure to plot the proposed profile is similar to plotting an existing ground profile as described
in Chapter 7 of this guide.

The top of the Draw Plan & Profile dialog box lists the currently selected item and the plotting Operation
that is to be performed. The Operation is automatically toggled to Profiles as shown above.

The left portion of the dialog box contains a list box with the names of all of the available profiles in the
COGO database (GPK File).

The right side of the dialog box contains several plotting options. Normally you will plot the profile using
only the options that have been configured as defaults.
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The Label Scale is used to set the size of the text labels that will be plotted with the profile. The value of
the label scale is not set when an item is selected and must be manually set by the user as shown below.

D&C Item Label Scale Value
1 Scale Proposed 1

10 Scale Proposed 10

20 Scale Proposed 20

40 Scale Proposed 40

50 Scale Proposed 50

100 Scale Proposed 100

200 Scale Proposed 200

To plot a profile, simply select the name of the profile from the Select Profile list box on the left of the
GEOPAK Plan & Profile Draw dialog box. The Profile dialog box below is opened after a profile name is
selected.

1! profile - PS185P 3
Profile Range
Begin Station: | 53+00.00R1 |

End Station: [ 77+50.00R2 |

The top portion of the Profile dialog box displays
information about the selected profile.

The dialog box items described below are set according to
the values assigned in the Working Alignment Definition:

Begin Elevation: | 994.9100 |
End Elevation: !5647_&3700 ]
Maximum Elevation: |gs_4_9190 |
1
|

g e Horizontal Scale
Minimum Elevation: | 964.4700 .
e Vertical Scale
Plot Settings :
Hon.zimal seale: [20 1 e Reference Station
e e .
Vettical Scale: |5 e Reference Elevation
Begin Station: | 53+00.00 R 1 ] e X
o Y

End Station: [ 77+50.00R2 |
Strip Grade Increment: —\
The Horizontal Scale and Vertical Scale items are used to
specify the scale ratio between the horizontal and vertical
axis of the profile. Note that the actual horizontal distances
of the profile will not be scaled in the MicroStation design
file. The distance between station 11+00 and 12+00 will
always measure 100' regardless of the Horizontal Scale
specified. Only the Vertical Scale will be distorted.

Profile Reference Point
Reference Station: | 35+00 ‘

X: [ 99977.2313 | B
Y: [ 100163.1566 }.

P cLesiss @
| DrawCellat XY | | Identfy Cel

|
J
[ OK %‘ [ Cancel ]

The Begin Station and Ending Station items are used to specify the station range that you wish to plot in
the MicroStation design file. These items are not automatically set to the limits of the selected profile.
Be sure to review the values before plotting the profile.
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Strip Grade Increment is used to specify the increment for the existing elevations that will be plotted on
the horizontal axis of the profile. If this field is left blank no elevations will be plotted.

The X and Y items are used to define the location in the MicroStation Design file where the profile origin
will be placed.

The DP button can be used to specify the location in the design file that you wish to use as the origin of
the profile. Select DP and then identify the location graphically by identifying a data point in the design
file where you wish the profile to be plotted. The coordinates of the specified data point are
automatically updated in the Profile dialog box.

The Reference Station and Reference Elevation items are used to define the station and elevation of
the profile’s origin at the location defined by X and Y.

A Profile Cell can be placed in the design file using the values defined for the Reference Station,
Reference Elevation, X, and Y fields by using the Draw Cell at X,Y button. If a profile cell has been
previously placed in the design file, the values for the Reference Station, Reference Elevation, X, and Y
fields can be read by using the Identify Cell button and then selecting and accepting the cell.

Select OK to plot the profile. An example of a plotted profile is shown below.

P.¥.1. STA 60+75.00 ELEY = 380.18°
300.00° V€

Note: The ODOT Design and Computation Manager database has been configured to yield the best
results possible for ODOT construction plans using the available parameters for profile display and
annotation. It may be necessary for the designer to edit the labels in order to achieve the desired
results. This is especially true if you toggle on other labeling options such as the K-Value or the Stopping
Sight Distance as GEOPAK does not offer any capabilities to customize the location of where these
values are plotted with relation to the other annotations.
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Exercise 8A - S.R. 185 Profile

1. Define and store a proposed profile for S.R. 185 with the following conditions:

a. The proposed profile will start at Sta. 53+00 by tying into the existing pavement. What is the
existing pavement elevation at Sta. 53+00?

b. The proposed profile should be tie back into the existing pavement at Sta. 77+50 R 2. What
is the elevation of the existing pavement at Sta. 77+50 R 27?

Using the elevations obtained above, and the information below, store the proposed profile for S.R. 185.

VPI #1 VPIL #5
Statlor_1 = 53+QO ) VPI #3 Station = 77+50 R 2
Elevation obtained in 1A Station = 66+00 Elevation obtained in 1B
e Elevatlon; 985.43 . \
-.,Gr_<>v.,.—"""v’< 3 -\\_‘ —
Length = 775' 7 length = 550° " O m——— =9

Grade = -1.9% Grade = -3.4%

| [ PN R NI RPN PN DA PRNY PN PR PR PRI AN AN RN TN IR PR AN AP PAPUSY PRI NN AP S | 1 | IS RPN PUPRN FEPA RONPY A SN | Beadosdesdesdhscbabocdocdocdiabaoboatandl 1.

Hint: When creating Vertical Curves it is a good idea to create all VPI’s first then adjust Vertical Curve
Lengths.

VPI Vertical Curve Length
350’
550’
350’

¢. When you have completed the profile, use the Save Profile As option to save the profile.
Using ODOT’s GEOPAK Guidelines, what should you name the profile?

d. What is the Station and Elevation of the low point on the vertical curve with VPl #27?
Station =
Elevation =

Hint: Use the COGO profile commands to print the profile information.

e. What is the Station and Elevation of the high point on the vertical curve with VPI #3?
Station =
Elevation =

2. Update the Working Alignment Definition for S.R. 185 to include the name of the proposed vertical
alignment.

3. Plot the proposed profile for S.R. 185 using the Design and Computation Manager.
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Exercise 8B - Jameson Road Profile (if time permits)

1. Define and store a proposed profile for Jameson Road with the following conditions (set the working
alignment to Jameson Road):

a. What is the Station on the chain CLPS185 at the intersection with chain CPLJAME?
Station =
b. What is the Station on the chain CLPJAME at the intersection with CLPS1857?
Station =
c. What is the Elevation on the profile PS185P at the Station from (a)?
d. The proposed profile will start at Sta. 12+00 by tying into the existing pavement. What is
the existing elevation at Sta. 12+00 on profile XJAMEP?

VPI #1 VPI #3 VPI #4
Station = 12+00 S
Elevation obtained in 1D

VPI #5

. VPI #3 to VPI #4, Length = 12.0', Grade = -3.0%
Length = 50.0
Grade = -0.65% VPI #4 to VPI #5, Length = 12.0', Grade = -8.0%

VPI Vertical Curve Length
100’
10’
No Curve

e. When you have completed the profile, use the Save As... option to save the profile. Using
ODOT’s GEOPAK Guidelines, what should you name the profile?

Hints: Start at the intersection of S.R. 185 and Jameson Road and work backwards. With the Working
Alignment set to Jameson Road, open the Vertical Alignment Generator and key-in the data for VPI #5.
When this is accomplished, select the Insert Before button. The first VPl now becomes VPI 2 and the
cursor is now located at VPI 1 (which will end up as VPI#4). Enter the Length and Grade between VPI #4
and VPI #5 as shown above in the dialog between VPI 1 and VPI 2. After following the preceding step,
select the Insert Before button. The VPI’s will now be renumbered and the current cursor will be VPI 1
which will now be used for VPI#3 shown above. Repeat this procedure until all VPI’s are entered. The
VPI’s should match the graphic above when completed.

2. Update the Working Alignment Definition for Jameson Road to include the name of the proposed
profile.

3. Plot the proposed profile for Jameson Road using the Design and Computation Manager.
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8.9 Component Based Vertical Alignment Design Tools

The Component Based Vertical Alignment tools provide the user with tools to place, modify and delete
profile components individually. Tools include the placement of tangent lines and a variety of vertical
curves. Vertical alignment components interact with each other to automatically trim vertical curves and
connect various elements. Additional tools are available to modify copy and rotate components. The
user also has the option to store completed profiles in the coordinate geometry database.

The Component Based Vertical Alignment tools can be accessed by selecting Applications > Road >
Geometry > Layout Profiles (Component Based) from the MicroStation pull down menu, or from the
GEOPAK Road tool palette as shown below.
""" Once selected, the Component Based
Vertical Alignment Design tool palette,
shown below, opens.

A
!

j’,{ 1 COGO
| &1 2 Graphical COGO
3} 3 Horizontal Alignment Generator

Component Bas... (X

# 4 Design Multicenter Curve

4R £k
2,

)
¥
53
v

)

1 | 5 Store Graphics
»

=
2 | 6 Auto Store Graphics

3
R

L3

Dk

. 7 Subdivide Wizard

s 8 VPIBased Vertical Alignment Design Tools

) 9 Component Based Vertical Alignment Design Tools

2K

@ 0 Legal Description Editor

=3 Open as ToolBox

This tool requires the Active Chain Control command to be opened with an active chain and an active
profile defined. See Chapter 6 for information on the Active Chain Control command. If the Active Chain
Control command is not open when one of the Component Based Vertical Alignment Design Tools is
selected, the following Information dialog will appear.

This Command requires an active chain and an active profile cell

' with NO GAP
.

Operation of the individual Component Vertical Alignment tools is very thoroughly documented in the
GEOPAK online help. Select Applications > Road > Help to access the online help.
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Place Vertical Alignment Lines
The Place Vertical Alignment Lines tool palette, the first tool of the Component Based Vertical Alignment
Design Tools palette, is shown below.

Three commands are available as described below:

Create a Profile Line by Two Points
This tool enables the user to place a profile line by defining two points.

Create a Profile Line Tangent to One Element
This tool enables the user to place a profile line tangent to one element.

Create a Profile Line Tangent to Two Elements
This tool enables the user to create a profile or Vertical Alignment line tangent to two elements.
Place Vertical Alignment Curves

The Place Vertical Alignment Curves tool palette, the second tool of the Component Based Vertical
Alignment Design Tools palette, is shown below.

Place VA Curves Five commands are available as described below:

Place a Vertical Curve by Three Points
This tool enables the user to place a profile curve by three points.

Place a Vertical Curve by High Point
This tool enables the user to place a vertical curve by defining a high point (or in the case of a
sag curve, the low point).

Place a Vertical Curve Tangent to One Element and Through One Point
This tool enables the user to place a profile curve tangent to one element (line or curve) and
passing through a used-defined point.

Place a Vertical Curve Tangent to One Element Given High Point
This tool enables the user to place a profile curve tangent to one element and pass it through a
used-defined high or low point.

Place a Vertical Curve Tangent to Two Elements
This tool enables the user to place a profile curve tangent to two elements.
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Manipulate Vertical Alignment Elements

The Manipulate Vertical Alignment Elements tool palette, the third tool of the Component Based Vertical
Alignment Design Tools palette is shown below.

Three commands are available as described below:

Move a Profile View Element

The Move a Profile View Element command enables the user to move an
element or to make copies. Note the moved or copied element must remain
within the confines of the profile cell and its associated delta top and bottom values.

Rotate a Profile View Element

The Rotate Plan View Element rotates the selected tangent about a user-defined point. A
selection set may also be defined when multiple elements need to be rotated. Note: This
command is not supported for vertical curves.

Extend a Profile View Element
The Extend a Profile View Element tool can extend or shorten both tangent and vertical curve
components.

Profile Tools

The Profile Tools palette, the fourth tool of the Component Based Vertical Alignment Design Tools
palette, is shown below.

Five commands are available as described below:

Store a Vertical Alignment in COGO
This tool enables the user to store graphical profile components into
coordinate geometry. This command requires COGO to be active.

Graphical Profile Preferences
This tool enables the user to define the preferences used within the Component Based Profile
Generator.

Import Vertical Alignment from COGO
This tool enables the user to import a previously stored profile from the coordinate geometry database.
This command requires COGO to be active.

Place Profile Cell Anchor
This tool enables the user to place a profile cell which is as a prerequisite to any profile creation using
the Component Profile tools.

Profile Cell Control
The Profile Cell Control dialog enables the user to place or manipulate profile cells and associated data.
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9 Plan and Profile Sheets

9.1 Overview

GEOPAK provides the capability to assemble plan and profile sheets from MicroStation design files in
which the plan and profile information has been previously placed. Based on user-defined parameters
and sheet sizes, the software will place clipping borders into the master design file based on the
geometrics of a specified chain and/or profile. The designer has the option to modify the clipping
borders by adjusting their size or moving them to a new location. Once the clipping borders are in the
desired location, the software will draw the sheets into separate design files by placing sheet border
cells and attaching reference files. The designer determines how many sheets are placed into each
design file.

There are a few steps that need to be performed before clipping the sheets, as listed below:

v' Prepare plan view graphics for the existing and proposed project information. Multiple
specialized basemaps may be used to represent this information according to ODOT standards.

v Prepare the profile information in a separate profile base map. This will also include a separate
row of profile elevations that will be referenced into the completed plan and profile sheets. The
profile elevations can be placed using the GEOPAK Draw Profile Tabular Data tool.

v" Determine whether to process sheets with the Use Current Design File option or the Customize
with Motif Files option.

If the Use Current Design File option is selected:

o Attach all the reference files that will be used on the completed sheets (both plan and
profile) to the clipping border design file.

If the Customize with Motif Files option is selected:

o Create a new design file to be used as a control file for the plan view reference files. This
file, called a “Motif” file, will establish all the reference file parameters for the plan view
portion of the clipped sheets. Each file that will be shown in the plan “Port” should be
referenced into the plan view Motif file.

o Create a new design file to be used as a control file for the profile view reference files.
This “Motif” file will establish all the reference file parameters for the profile view
portion of the clipped sheets. Each file that will be shown in the profile “Port” should be
referenced into the profile view Motif file.

v Create a new file to contain the clipping borders.
v Run the clip sheets application.
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9.2 Sheet Layout Files and Configuration Variables

Many different types of plan and profile sheets can be configured with GEOPAK. Each sheet type is
stored in a sheet library. An unlimited number of sheet definitions can be stored within one library.
When the user begins the sheet process, the desired sheet layout is selected from the attached library,
which loads the associated parameters.

The sheet library has a .psl file extension. ODOT'’s standard plan and profile sheet library, ODOT.psl, is
located in the following directory:

i:\ODOTstd\V8istd\geopak\road\sheet_library\ODOT.psl
By default, GEOPAK will look in the product installation directory for the sheet library. GEOPAK can be

configured to look for the sheet library in another directory by use of Configuration Variables. The ODOT
Standard configuration has the following variables defined for GEOPAK sheet clipping:

GPK_SHEETCLP_SHEET_LIBRARY_DIR = $(V8iSTD)/geopak/road/sheet_library/
GPK_SHEETCLP_SHEET_LIBRARY_NAME = odot.psl
GPK_SHEETCLP_SHEET_CELL_LIBRARY_DIR = $(V8iSTD)/cell/
GPK_SHEETCLP_PLAN_MOTIF_FILE_DIR = ../roadway/basemaps/
GPK_SHEETCLP_PROFILE_MOTIF_FILE_DIR = ../roadway/basemaps/
GPK_SHEETCLP_TABULAR_DATA_MOTIF_FILE_DIR =../roadway/basemaps/
GPK_SHEETCLP_SHEET_OUTPUT_DIR = ../roadway/sheets/

The configuration variables listed above are defined within ODOTVSi.pcf.
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9.3 Plan and Profile Sheet “Ports”

Each plan and profile sheet type is made up of one or more “Ports”. A Port is defined as follows:
e A Portis used to define the clipping areas that are configured for each sheet.
e There are three types of ports that can be included on a sheet:
o Planview
o Profile view
o Tabular Data (used for profile elevations)

e Each sheet can be comprised of any combination of plan, profile, or tabular data ports.

Let’s take a closer look at the ODOT sheet configuration for a plan and profile sheet as an example of
how the ports are used to assemble a completed plan and profile sheet.

Port 1 - Plan

Port 2 - Profile R

Port 3 - Tabular Data
(Overlaps Profile Port)

|

The graphic above shows the ports that have been configured for a typical ODOT plan and profile sheet
layout item. Each port can have one or more reference file attachments. For example, the plan port
might have a reference file attachment to the design file containing the survey data, another reference
file attachment to the design file containing the proposed geometry, and another attachment with
proposed right-of-way information.

When the plan and profile sheets are clipped, the user must specify which design files will be attached
to each port.

GEOPAK provides two options to specify the port attachments; Use Current Design File or Customize

with Motif Files. Each option has pros and cons which are discussed below. This section will focus on
defining these options; the dialog to select the processing option is covered later in this chapter.
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Use Current Design File

The current design file (the file containing the sheet clipping borders) will be attached to each port on
the completed plan and profile sheet. Every reference file that is attached to the current design file is
also attached to each port in the completed sheets.

This option is advantageous because it requires less setup and is easier to process, but it has one
significant disadvantage as listed below:

e There is no way to individually specify which reference file should be attached to which port.
Every reference file attached to the current design file is attached to each port of the completed
sheets.

Customize with Motif Files
A Motif File is an empty MicroStation design file with reference file attachments. Motif Files are used as
follows:

e Each Port (plan, profile, or tabular) can have one Motif File assigned.

e The Motif File is used as a template to control the reference file settings for a Port. When the
sheets are clipped, the reference files that are attached to the Motif File are attached to the
associated Port in the completed sheet.

e The Motif File itself is not referenced to the completed plan and profile sheets.

e Graphics placed in the Motif File are not used in the completed plan and profile sheets.

e The motif file’s reference file settings are used to determine which levels are turned on/off in
each of the reference file attachments that make up the completed sheets.

More than one motif file can be used. For example, the user can assign a motif file to control which files
are attached in the plan port. A separate motif file can be used to control the reference files for the
profile port, and another for the tabular port information.

Although the Customize with Motif Files option requires more setup work prior to generating the
sheets, this option is advantageous since it gives the user greater control over each file that will be
attached as a reference to a port. The diagram below illustrates the use of two motif files to control the
reference attachment settings for a plan and profile sheet.

i i I 12345BE001.dgn (Survey Basemap)

: .| Motif File = 12345KP001.dgn : 12345BP001.dgn (Proposed Basemap)
i J:\i 12345BU001.dgn (Utility Basemap)

' |

i @ p:;);itlief! Eif(:t = 12345KF001.dgn = ; 12345BF001.dgn (Profile Basemap)

i ‘ T:Il())l;:? ::iFI’g r=t 12345KF001.dgn : 12345BF001.dgn (Profile Basemap)
B ERrRrurvres &

It is up to the user to determine which option will be used.
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9.4 Clipping Borders

GEOPAK places clipping borders in a MicroStation design file to designate the clipping range for each
plan and profile sheet. Each clipping border corresponds to a port on the completed sheet.

An example of the clipping borders for the plan, profile, and tabular ports is shown below.

R
_-___.'1,,__.'
§
\ﬁ

T e
P

A

For ODOT projects, the clipping borders are normally drawn in a separate design file.
The clipping borders for the plan, profile, and tabular ports are all drawn in the same design file.

The clipping borders are drawn using the following symbology:

Port Level Color Style Weight
Plan View GK_Clip_Borders 3 2 1
Profile View GK_Clip_Borders 2 2 1
Tabular Annotation  GK_Clip_Borders 1 2 1

Regardless of the method used to clip the sheets, Use Current Design File or Customize with Motif Files,
it is necessary to create a design file for the clipping borders. The ODOT_Files application can be used to
create the clipping border design file. The application is accessed from the MicroStation pull down menu
by selecting ODOT > File Management > New Design File.

The design file can be created using the application as shown on the following page:
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ODOT Design Files v10.04.16

October, 2012

Select Parent Folder | C:\GPKclass\DAR\12345 2
Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn
Category: GEOPAK Specific Basemap Files Ll Default Comment: l S.R.185 Annotation Scale: 20
I~ AlOn File Name: Comments: Scale: Place Cell:
[~ Patterns, Shapes, Clips in One File \roadway\basemaps\ | :J
¥ Clipping Borders \roadway\basemaps\12345KC001.dzn I S.R.185 20 j
[ Digital Terrain Model Features \roadway\basemaps\ v
[V Profile Motif File \roadway\basamaps\12345KF001.dzn S.R.185 20 -
[ PatternLines \roadway\basemaps\ SF ;I
[V Plan MotifFile ‘\roadway\basamaps\12345KP001.dzn | S.R.185 20 _j
r’ Superelevation Shapes \roadway\basemaps\ I R j
[~ CrossSection Cells (Channel) \roadway\basemaps\ I SiF v
[ CrossSection Cells (MOT) \roadway\basemaps\ I F v
[~ CrossSection Cells (Roadway) \roadway\basemaps\ | S.F ;I
|~ GEOPAK Site Basemap \roadway\basemaps\ | ;l
Create Files |

Note: The application requires that GEOPAK is deactivated in order to create the design files. In the

example above, three files are created to be used in the sheet clipping process. It is recommended that
you create the files all at once in order to avoid repeatedly reactivating GEOPAK.
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9.5 Placing Profile Elevations for the Tabular Port

The ODOT plan sheet library, ODOT.psl, has been configured to use a separate reference attachment for
the existing and proposed profile elevations that will be displayed in the Tabular Port of the completed
plan and profile sheets. By using a reference attachment and the GEOPAK profile cell information, the
elevations can be easily updated if the designer makes a change to the profiles.

Before processing the sheets, the user must draw a row of existing elevations, and another row of
proposed elevations, in a MicroStation design file that will be referenced into the Tabular Port on the
completed sheets. Care must be taken to ensure that the elevations are plotted with the correct
horizontal and vertical spacing to fall into the proper location on the completed sheets.

This section will detail the process to place the existing
and proposed profile elevations beneath the GEOPAK
Profile Cell using the GEOPAK Draw Profile Tabular Data
tool.

it ol

1 Plan View Labeling

INE

The tabular data is drawn in the active design file. Open
the profile design file before accessing the Draw Profile
Tabular Data command.

2 DP Station Offset

N
14
35

&
@& = LR

3 Draw Transition

A

4 Draw Cell by Feature . . .
The tool can be accessed by selecting Applications >

Road > Plans Preparation > Draw Profile Tabular Data,
or from the GEOPAK Road tool pallet as shown at left.

5 Draw Cell Group by Feature

8 &

6 Draw Cell Area by Feature

7 Pavement Markings

£IJ] 8 Draw Signs The Draw Profile Tabular Data tool requires Active
4 5 profie Labeling Chain Control to be active. If Active Chain Control is not
/) 0 Ground Profies active, you will be prompted to activate it as shown
a below.
"m,m Q Draw Profiles
[Th?ﬁ' W Draw Profile Tabular Data

E Plan/Profile Sheet Composition

Visualization of Tabular Data requires Active Chain Control to be

‘) active.

L Would you like to activate it now?

R Tables

Open as ToolBox

The Draw Profile Tabular Data dialog shown on the following page will open, along with the Active Chain
Control dialog.
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Row Definition ] Design Elements l

_— Location / Cell Limits

.4:.2.— P31 | Dstence: (0000 | [ Sat: (0000000 ] «»
Btz | BBk Rounding: 0 End: o

1

Name Definition |

&
v

The Active Chain Control dialog is covered in Chapter 6 of this training guide. To use Active Chain Control
with the Draw Profile Tabular Data tool, take the following steps:

v Select the Chain name that was used to extract the profile that will be used to annotate the
Tabular Data

v Right-Click on the View 1 icon within the Active Chain Control Dialog and select Profile option.
The profile will automatically be fitted to the view.

Active Chain Control
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The Draw Profile Tabular Data tool can be used to place a variety of data, in tabular format, onto
profiles according to user-defined parameters. A comprehensive set of preferences enables the user to
determine what data is placed, the grid, leader lines, titles, how to handle overlapping text, and where
the tabulation is placed in relationship to the profile.

Preference Files

Preferences for the Draw Profile Tabular Data tool can be saved in a .cch files for later recall and use.
This training guide will detail the process to use the ODOT file profile_elevations.cch file for placing the
existing and proposed elevations at an offset to a profile cell to be used for clipping plan and profile
sheets. See the GEOPAK online help for details on how to configure the preferences.

From the Draw Profile Tabular Data dialog, select File > Open to open a preference file. After the ODOT
preference file is selected, the Draw Profile Tabular Data dialog should appear similar to the example
shown above. The ODOT preference file can be accessed from the following location:

i:\ODOTstd\V8istd\geopak\road\cch\profile_elevations.cch

The first entries required in the dialog are at the top of the dialog. These include:

W1} Draw Profile Tabular Data: I:\pr\ODOTstd\V8istd\Geop... [= |[=1/X]
File

Job Number: [185 v . . Draw
Chain: [CLPS185 v e T Sder
* [20.000 | /[in |

Job Number
Required to identify the coordinate geometry database where the chain for generating the
profiles is stored.

Chain
Required to reference an alignment associated with the profile. Note: The Job Number must be
defined in order to populate the Chain list.

XS Station Range
This group box is ghosted out, as it is not utilized in the Draw Profile Tabular Data tool.

Scale
This option is used to specify the Scale used for drawing tabular data. Both Inches and
millimeters are supported.

Draw

When the dialog and associated preferences are complete, press the Draw button to start
processing. Prior to pressing the Draw button, all elements (tabular data, grids, etc.) are
visualized elements only.
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Two tabs on the dialog support the input data required to draw profile tabular data:

¢ Row Definition
o Design Elements

Each option is discussed below.

Row Definition

When the Row Definition tab is selected, the bottom portion of the dialog dynamically changes as
shown below

Row Definition | Design Elements |

- ~ - location/Cell  Limits =
b Distance: | 100.0000 | Start: [35+90.72 | «»
.@.» B (1000000 | [ 35:30.72_|

Rounding: [0.0000 | [J End: [35:90.72 |

Name Definition
Proposed Elevation Z of "PROP" E4
Existing Elevation Zof "EXIST" &
Frequency
Even Stations along Active Chain Every 25.000000

Three icons are supported for various annotations:

e
&=5 Frame Annotation 1

This option provides a single set of parameters for tabular data. The set-up includes text
parameters, what tabular data is to be placed, leader lines, grids, etc. When the button is
pressed, all data stored within the Frame Annotation 1 is populated in the dialog.

o

B8 Frame Annotation 2

Identical in functionality to Frame Annotation 1, the second annotation frame is provided to
enable the user to have two set-ups within one tabular data preference file. For example, Frame
Annotation 1 may be configured to place profile tabular information below the profile while

Frame Annotation 2 may be configured to place a different set of profile tabular annotation
above the profile.

Page 9-10 Chapter 9 — Plan and Profile Sheets



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

13

On Surface Annotation
This option places text on the surface rather than in tabular format. For example, labeling
pavement slopes would use this format. The option has not been configured to place any
graphics using the profile_elevations.cch preference file.

Location/Cell

Location / Cell The Distance is measured from the data or profile cell origin vertically

Distance: [100.0000 to top of the chart. The dialog value is multiplied by the Scale for the

Rounding: [0.0000 actual measurement. The Rounding relates to the Datum value.
Limits

s By default, GEOPAK draws the tabular data the width of the data

V  Stat: [50+77.640 <o . or profile cell, based on the preferences. Using this group box,
¥  End [G0:T1160F «» the data will be tabulated only within the limits specified.

The rest of the Row Definition tab contains a list of profile items that will be annotated. In the
example below, two items will be annotated, the Proposed Elevation and the Existing Elevation.
The list box contains the definitions from the current preference file and cannot be added or
modified within this dialog. The toggle to the left of the Name indicates which Rows are to be
used in the current tabular layout.

{ Name Definition .

[ Proposed Hevation Zof "PROP" J &
' Existing Elevation Z of "EXIST" 2
i Frequency

{Even Stations along Active Chain Every 25.000000

The only edit buttons (located to the right of the list box) are Up / Down arrows to change the
order of the rows. To change, simply highlight the row, then press the Up or Down arrow. Each
pressing moves the line one position.

The Frequency list box displays information for the selected row Name. In the example above,
the Proposed Elevation will be annotated at the frequency indicated in the dialog.
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Design Elements
When the Design Elements tab is selected, the bottom portion of the dialog dynamically changes as
shown below.

Row Definition | Design Elements I
Iy

Name Type Definition ‘
PROP Profile < None > fa
® EXIST Profile < None > ()
X
Name: | PROP | Type: [COGO Profie v
Definition
Profile Name: | < None > v |

The ODOT preference file profile_elevations.cch has two profile variables that must be defined by the
user before the elevations can be placed in the design file. To define the variables, take the following
steps:

v" Select the variable Name from the list box.

v Select the corresponding profile from the Definition drop down list. The list of profile names is
taken from the COGO database specified by the Job Number.

v" Press the Modify Line icon, located to the right of the list box, to add the Definition to the list
box.

After the Profile Name has been defined for each Name, the elevations will be dynamically displayed
below the profile cell origin as shown in the example below.
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‘4! Draw Profile Tabular Data: I:\pr\ODOTstd\V8istd\Geop... E] (=] @

File

Job Number: W 25 .7 i,_’
Chain: [CLPS185 v i (5507 ] e

(801776 R] @ | 20000 | /[in ]

Row Definition | Design Elements I

Name Type Definition
PROP Profile PS185P [
® EXIST Profile XS185P
X
Name: ‘F PROP Type: [COGO Profile v
Definition

Profile Name: |PS185P v

L R o R L T L S B O O O O o T o R L = =1 S (b Sy S S oy S N IR B B

Changes to the dialog settings will be dynamically displayed in the design file. For example, changing the
Start station to 50+00 will cause the dynamics to update the profile elevations to reflect the current
station range values. Changing the Scale will cause the elevation text size to dynamically update to
reflect the current scale value.

Once you are satisfied with the appearance and location of the profile elevations, select the Draw
button to write the profile elevations to the design file.

A border is drawn around the elevations as shown above. The border is placed on level Default and will
be used to assist the user in defining the origin for the tabular elevations when the sheets are
processed. The existing elevation text is placed on level PF_P_Sta_Elev_Text. Proposed elevation text is
placed on level PF_P_Sta_Elev_Text.
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Using Frame Annotation 1 and Frame Annotation 2

The configuration of Frame Annotation 1 and Frame Annotation 2 appears to be identical until the
profile elevations are placed in the design file. Each annotation option has been configured to place a
row of existing profile elevations and a row of proposed profile elevations beneath the profile cell with
different spacing as detailed below.

When Frame Annotation 1 is selected, the Row Definition portion of the Define Profile Tabular Data
dialog appears as shown below.

B - Location /Cell Limits —
‘ 47 F Distance: [ 100.0000 | Start: [50+00.00 | «»
| E jaame =) s hrmar e s rr 1L D e S
! Rounding: | 0.0000 End: | 80+00.00R | «»
| Name Definition

¥4 Proposed Hevation Z of "PROP"

Existing Elevation Z of "EXIST"

The elevations are placed in the design file with spacing appropriate for use with the ODOT standard plan
and profile sheet cells PLPRO1, PLPRS1, or PROF2.

-]

1807 at 20 scale, 4507 at 50 scale
1807 at 20 scale, 4507 af 50 scale

Y
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When Frame Annotation 2 is selected, the Row Definition portion of the Define Profile Tabular Data
dialog appears as shown below.

Location / Cell Limits :
| g |gm| . Distance: [100.0000 | [ Start: [35+90.72 | «»
| B L T e st
Rounding: [0.0000 | [] End: [35+90.72 | «»
Frame Annotation 2
_ Name™ Defintion
B Proposed Bevation Z of "PROP" 4
‘El Existing Elevation Z of "EXIST" e

Notice that the Proposed Elevation and Existing Elevation items for Frame Annotation 2 are toggled off
by default as shown above. Be sure to toggle off the Proposed Elevation and Existing Elevation for
Frame Annotation 1, then toggle on the Proposed Elevation and Existing Elevation for Frame
Annotation 2. The elevations are placed in the design file with spacing appropriate for use with the
ODOT standard plan and profile sheet cell PLPRO3 as shown below

] I
FProflie ol | |
Trade 2 | !
<: | I
I
z |||
L
T
al I :
1
1
| B
1
Ex. |
Fratiie I :
| ~
1] AN
—r oo oo
e N R 2 3 2 5 ]
1 oo i
[ B VY :
| N |
! | SIS |
I I P
| | oW \
il N
I
£x. I |" r i
/ -

A second preference file, profile_elevations2.cch, is available to set the spacing of the profile elevations
appropriately for a profile only sheet using the standard sheet cell PROF3.

Chapter 9 — Plan and Profile Sheets Page 9-15



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

9.6 The Plan Sheet Layout Dialog

To access the plan and profile sheet function select Applications > Road > Plans Preparation >
Plan/Profile Sheet Composition from the MicroStation menu bar or select the plan and profile sheet
icon from the Road tool palette, as shown below. You can also select the Plan & Profile Sheets icon from
the Road Project dialog box.

The Select Run dialog shown below will open.

' ﬂun
@; Ta 1 Plan View Labeling ~ Name  Tme |
‘ (/ 2 DP Station Offset Untitled 12/17/2008 14:53:20
Haney | T
@; js‘ 3 Draw Transition
> 3
5&’, % 4 Draw Cell by Feature
@ m 5 Draw Cell Group by Feature
>
‘ & Draw Cell Area by Feature
. = Y Description
E 7 Pavement Markings Untitled
'F9_51" 8 Draw Signs
m#ﬁ‘l 9_ Profile Labeling - -
m' -Cancel
Atf] 0 Ground Profiles

mﬂ% Q Draw Profiles

"ﬂ;r"[; W Draw Profile Tabular Data . .
By default, a run named Untitled is always created. To

create new “run”, select Run > New... from the Select

Run dialog box to access the New Run Name dialog box

shown below.

']
‘ [@'! E Plan/Profile Sheet Composition
i R Tables

=3 Open as ToolBox

New Run Name

Description

Key-in the Run Name and Description for the new run. Select OK to create the new run. The new run
name will appear in the Select Run dialog box.

Select the new run from the list box and then pick OK to open the new run. The GEOPAK Plan Sheet
Layout dialog appears as shown below.
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I4} Plan Sheet Layout: odot.psl

File View Settings Tools

The name of the current sheet library (ODOT.psl) is displayed in the title bar as shown above. A row of
icons is available to access the dialog boxes listed below. The corresponding menu access selections are
noted in parenthesis.

Sheet Composition (Tools > Sheet Composition)

“a

Layout Sheets (Tools > Sheet Layout)

‘ﬁ Clip Sheets (Tools > Sheet Clip)

L/

Sheet Number Manager (Tools > Sheet Number Manager)

id ID (Tools > Identify Sheet)

To the right of the icons is the Sheet Name list box. This list box contains a list of the sheet types that are

configured in the currently selected sheet library. The example below shows a partial listing of the sheet
types that are available in ODOT.psl.

4} Plan Sheet Layout: odot.psl

EleR W SSETDEYE ionis

3y RED id TV | 10000/ \

Sheet Name  Base Scale Description. a
20 Plan/Pro 1.00 20 scale Plan/Profile
20 Plan/Pro/Pro  1.00 1 Plan and 2 profiles

20 Scale Plan/Pro/Sum

20 Pro/Pro 1.00 20 scale profile/profile
20 Profile 1.00 20 scale profile
40 MOT Plan/Pro  1.00 40 scale MOT Plan/Profile &

The key in field to the right of the dialog is used to specify the scale for the completed sheets.
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9.6.1 File Menu

The File menu has the following functions:

4} Plan Sheet Layout: odot.psl

| File | View Settings Tools.

| SheetlLibrary > New
: 1 Attach

Exit
Edit

Do D

Sheet Library
This menu item contains commands to create, attach, and edit sheet libraries. For a detailed
discussion of setting up a sheet library, see the GEOPAK online documentation.

Exit
This menu item exits the GEOPAK Plan Sheet Layout dialog

9.6.2 View Menu

2} Plan Sheet Layout: odot.psl

File | View | Settings Tools

| Filter by Sheet Name *

:
{50 Pro/Pro ~ £ 1.0000t/in |

b

! Filter by Scale %

Automatic Update

After clipping borders have been drawn into the MicroStation file, the View menu options can be used
to control which sets of clipping borders are displayed on screen. The View menu has the following
functions:

Filter by Sheet Name
The clipping shapes of the currently selected sheet name are displayed. A MicroStation update
view must be issued if Automatic Update is not toggled on.

Filter by Scale

The clipping shapes of the currently selected Scale are displayed. A MicroStation update view
must be issued if Automatic Update is not toggled on. NOTE: Filter By Sheet Name and Filter By
Scale can be used together.

Automatic Update
If this option is toggled on when Filter By Sheet Name or Filter By Scale is selected, the view is
automatically updated.
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9.6.3 Settings Menu

2} Plan Sheet Layout: odot.psl

i 50 Pro/Pro v Ej 0000ft/in |

File View ‘['gettings Tools

| Sheet Layout k

When the Settings > Sheet Layout option is selected, the Sheet Layout Settings dialog shown below
opens.

Sheet Layout Settings

Sheet Layout Progression: | Left to Right (Standard) v |

Profile Stair Stepping: | Off |

Sheet View Attributes: I Use Cument Design File v] Save Full Path

L0k ] [ Cancel |

The Sheet Layout Settings dialog has the following options:

Sheet Layout Progression
Two options are available: Left to Right (Standard) or Right to Left (Rail).

Profile Stair Stepping
Profile stair stepping can be turned either On or Off.

Sheet View Attributes
Two options are available, Use Current Design File and Customize with Motif Files.
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9.6.4 Tools Menu

4} Plan Sheet Layout: odot.psl

File  View Settings .iools

== | Identifysheet
) N

Sheet Composition

;7

Sheet Layout
Sheet Clip
Sheet Modify

Sheet Number Manager
Draw Tabular Annotation (Sheet Clip Mode)

Process Classic Plan & Profile Runs

The Tools menu has the following functions:

Identify Sheet

Select Identify Sheet, then select and accept a previously placed clipping shape. GEOPAK
determines the settings used to place the original sheet clipping border and automatically
populates the dialog settings with the Sheet Name and Scale. In addition, the Sheet Name,
Scale, Sheet Number and Port are displayed in the MicroStation prompt field at the bottom of
the screen. If the parameters for the selected sheet are not found within the current library, a
warning message is displayed indicating the sheet is not found

Sheet Composition
This menu item opens the Sheet Composition dialog. See section 9.7.5 for information on this
dialog.

Sheet Layout
This menu item opens the Layout Sheets dialog. See section 9.7.6 for information on this dialog.

Sheet Clip
This menu item opens the Clip Sheets dialog. See section 9.7.7 for information on this dialog.

Sheet Modify

After the sheets are laid out, the user may want to adjust individual sheets to conform to the
project limits, etc. This can be accomplished with the tools in the Modify dialog, which is
detailed in section 9.9.

Sheet Number Manager
The Sheet Number Manager dialog is detailed in section 9.10.

Draw Tabular Annotation (Sheet Clip Mode)

This option is used to draw tabular annotation into clipping shapes which have been previously
placed in the DGN file. This option will not be detailed in this training guide.

Page 9-20 Chapter 9 — Plan and Profile Sheets



October, 2012 Ohio Department of Transportation, GEOPAK Road Training Guide

9.7 Process Sheets: Customize With Motif Files

As stated previously, Motif Files are empty MicroStation design files with reference files attached, and

are used to designate which reference files will be attached to each Port on the completed sheets.

Before processing the sheets, the user must create the Motif Files that will be used during the sheet run.
The ODOT _Files application can be used to create the Motif Files. The application is accessed from the

MicroStation pull-down menu by selection ODOT > File Management > New Design File.

The Motif files can be created as shown in the example below:

ODOT Design Files v10.04.16

Select Parent Folder C:\GPKclass\DAR\12345

iNE

Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn

Category: GEOPAK Specific Basemap Files _'J Default Comment: I S.R.185 Annotation Scale: 20

I~ Alion File Name: Comments: Scale:  Place Cell:
[ Patterns, Shapes, Clips in One File \roadway\basemaps\ | | j
[ Clipping Borders \roadway\basemaps\12345KC001.dzn | j
[ Digital Terrain Model Features \roadway\basemaps\ | j
[V Profile Motif File \roadway\basamaps\12345KF001.dzn I S.R.185 20 j
[ PatternLines \roadway\basemaps\ I 185 :J
\roadway\basamaps\12345KP001.dzn | S.R.185 20 | j
[~ Superelevation Shapes \roadway\basemaps\ | 185 I j
[~ CrossSection Cells (Channel) \roadway\basemaps\ | j
[~ Cross Section Cells (MOT) \roadway\basemaps\ | j
[ Cross Section Cells (Roadway) \roadway\basemaps\ I _j
|~ GEOPAK Site Basemap \roadway\basemaps\ I .:J
Create Files |

I3

Toggle the Category to GEOPAK Specific Basemap Files. Note the folder where the files are created, and

the file names.
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9.7.1 Configuring the Plan Motif File

The plan view motif file is used to specify which reference files will be attached to the Plan Port of the
completed plan and profile sheets.

Section 303 of the ODOT CADD Engineering Standards Manual specifies that all plan sheets are to be
placed in the Sheet Model of the sheet design file. The GEOPAK Clip Sheets application does not give you
the opportunity to specify whether the completed sheets will be placed in a Sheet Model or a Design
Model in the newly created sheet files.

When using the Customize with Motif Files option, the motif file assigned to Port 1 (the plan port in
most cases) is used as the seed file for the newly created plan and profile sheet design files. In order to
ensure that the completed plan and profile sheets are placed in a Sheet Model, be sure to make all
reference attachments in the motif file that is assigned to Port 1 in a Sheet Model.

Take the following steps to configure the plan motif file:
v" Open the plan view motif design file.

v" In order for the GEOPAK Clip Sheets application to place the completed plan sheets in a sheet
model, select the Sheet model as the active model as shown below:

% Active File ¥ s'_j 3@ = x I{J.i :

Type 2D/3D Name Description

E L) Design Master Model
L] B Sheet

Design files created using ODOT's seed files will contain two models as shown above. To select
the active Model within MicroStation, open the Models dialog as shown above and then double
click the name of the desired Model.

v Edit the model properties to set the Annotation Scale for the custom line styles. From the
Models dialog shown above, select Edit Model Properties to access the dialog shown below,
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Model Properties

Type: | Sheet v [2D0 ]

Name: | Sheet |
Description: | |
Ref Logical: | |

A, [Engri:20 a4 [20.0000}:[7-00000 ]

{ine Style Scale: | Annotation Scale £%
[[] Update Fields Aukoma&ally

Sheet Properties
Sheet Name: l l

Sheet Number: |0 |
[] Display Sheet Boundary
Border Attachment: I(none) v]
Size: |cusTOoMm |H: [22:00000] w: [34.0000
Origin: X: [0.000000 |- [G:000000" |
Rotation: I—

Cell Properties

[] Can be placed as a cell Cell Type: | Graphic

For a typical ODOT design project using MicroStation V8i, the Line Style Scale parameter should
be set to Annotation Scale as shown above.

If the custom line styles have been placed with a specify plotting scale in mind, the option
should be set to Global Line Style Scale with a value of 1.0 as shown below.
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v Attach the reference files that will be used for the plan port of each sheet. In this example, four
references are attached as shown below.

1) References (4 of 4 unique, 4 displayed)

Tools  Settings

v‘@ ¢ 2 )’4; \\,» (=] 2R >>J 373 :]j o _“, :j (] ) Hite Mode: | Boundaries v

Hierarchy Slot ¥ (3 File Name Mode! Description Logical Presentation | @ | & &) .4 X | &
& 12245KP001 [ 123458P001.dgn  Design Global Origin aligne... Wiefame 0 0 + <

2 12345BU001.dgn  Design Global Origin aligne. Wirgfame 0 0 v Vv V

3 ..\12345BR001.dg Design Global Origin aligne... Wireframe 0 0 v v ¢V

4 \12345BE001.dg Defautt Global Origin aligne. Wireframe 00 v v V

Scale [ ]
I > < o W

There are numerous parameters to be aware of when attaching references. Two parameters of
particular note are mentioned below:

1. Be sure to use the MicroStation option to Save Relative Path when attaching all
reference files as shown below.

Attach Reference - C:\GPKclass\DAR\12345\survey\basemaps\ @
Look in: | 3 basemaps v orrE TFH® 2D-V8 DGN
A Name Title Comments
L& Basemap Existing Ground Survey Existing Ground S|
My Recent
Documents
?‘A
E
Desktop
My Documents
Attachment Method
» Interactive
My Computer
My Network
Places
< | >
File name: }123458EDD1 dan v | l Open ]
Files of type: [CAD Files (*.dgn;*.dwg;".dxf) v | [ Cancel J
¥ ave Relative Path ¢

2. Onthe Reference Attachment Settings dialog, shown on the following page, the Global
LineStyle Scale option is used to set whether the line styles in the reference attachment
are scaled using the original value in the reference file, or using the active Model
Annotation Scale of the completed sheet file.
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Set the Global LineStyle Scale option to Master as shown on the following page for
projects where the survey data was mapped at a scale of 1.0.
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Reference Attachment Settings for ...\12345BE001.dgn

File Name: .\.\survey'\basemaps'12345BE001.dan
Full Path: ..\DAR\12345\survey\basemaps"12345BE001.dgn
v

Logical Name: I

Description: | Global Origin aligned with Master File

Orientation:

View

Description

Coincident

Coincident - World
[# Standard Views

Saved Views {none)

Aligned with Master File

Global Origin aligned with Master File

Named Fences {none)

Toggles

Detail Scale: IEngr 1:20 v
Scale (Master:Ref): [ 1.000000  |: [1.000000 |
Group; | |
Level: v
Nested Attachments: | No Nesting v
Display Ovemides: | Allow v
New Level Display: | Use MS_REF_NEWLEVELL v
Global LineStyle Scale: | Master .

Drawing Title

CIIy @ [z -> < (@ o ]2 4]

[] Create
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v' After the references have been attached, turn on/off the levels that you want turned on/off in
the completed sheets for each reference attachment. Use the MicroStation Level Display dialog
to accomplish this task.

An example turning on/off the desired levels for the Survey basemap is shown below.

1) Level Display - View 1 E] @
% Ei,l View Display |
A= 7 frone) v [Levels ¥ [&A ~

= 12345KP001 dgn, Sheet
|-\ 12345BP001.dgn, Design
{=& 12345B1J001.dgn, Design
= .\ \row‘\basemaps\12345BR001.dgn, Design
el .\ \survey\basemaps\12345BE001 dgn, Default

Name Used © o]

RD_X Gate
SN_X_Public
SV_P_Control_Cells_Set
SV_X Break_Llines
SV_X Center_of_Pavt

SV_X_Control_Cells_Found :

SV_X_Random_Point
SV_X_Shot_Marker
SV_X Text_Hevation
SV_X_Text_Name
UT_X Hectric_Cells
UT_X_ Misc_Cells

I
B

v" From the MicroStation pull-down menu, Select File > Save Settings.

The plan motif file is now configured and ready for use.
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9.7.2 Configuring the Profile and Tabular Motif File

The profile basemap 12345BF001.dgn contains the graphics for both the profile port and the tabular
port as shown below.

12345BF001.dgn (profile basemap)

Profile Port Graphics

O A S S S QR S S Qi N S A S N R S U G D S SO P S i A S S G S S g pp

Since all the graphics for the profile and tabular port are contained in one design file, the profile motif
file is used to specify which reference files will be attached to both the profile port and the tabular port
on the completed plan sheets.

The steps to prepare the profile motif file are similar to the steps to prepare the plan motif file and are
briefly summarized below. Take the following steps to configure the profile motif file:

v Open the profile view motif design file, 12345KF001.dgn.
v" Select the Sheet Model as the active model to attach the references.

v’ Attach the reference file that will be used for the profile and tabular port of each sheet. In most
cases, the profile design file will be attached once for both the profile and tabular ports.

v Turn on/off the levels that you want to see in the completed sheets. Use the MicroStation Level
Display dialog to accomplish this task.

v" From the MicroStation pull-down menu, Select File > Save Settings.

The profile motif file is now configured and ready for use.

Chapter 9 — Plan and Profile Sheets Page 9-27



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

9.7.3 Sheet Clipping Borders

GEOPAK places clipping borders in a MicroStation design file to designate the areas that will be clipped
into each port of the completed plan and profile sheets. We recommend creating a separate design file
to house the clipping borders.

The ODOT _Files application can be used to create the clipping border design file. The application is
accessed by selecting ODOT > File Management > New Design File from the MicroStation pull-down
menu.

The file can be created as shown below:

ODOT Design Files v10.04.16 ®

Select Parent Folder C:\GPKclass\DAR\12345

|

Select Seed File 1:\ODOTstd\V8istd\seed\ODOTSeed2d.dgn

Category: GEOPAK Specific Basemap Files _:I Default Comment: ' S.R. 185 Annotation Scale: | 20

I” Ailon File Name: Comments: Scale: Place Cell:

| Patterns, Shapes, Clips in One File \roadway\basemaps\ | R 1 I | LI
\rosdway\basemaps\12345KC001.dzgn I S.R.185 I 20 j

l_ Digital Terrain Model Features \roadway\basemaps\ I 185 I :J

| Profile Motif File \roadway\basemaps\ I ‘j

| PatternLines \roadway\basemaps\ | ;I

|~ Plan MetifFile \roadway\basemaps\ | _vl

) | Superelevation Shapes \roadway\basemaps\ | I | ;I

|~ Cross Section Cells [Channel) \roadway\basemaps\ I 1 I l .j

| CrossSection Cells (MOT) \roadway\basemaps\ I I l j

|~ Cross Section Cells (Roadway) \roadway\basemaps\ I ;I

|~ GEOPAK Site Basemap \roadway\basemaps\ | j

Create Files h

Note: When using the Customize with Motif Files option, the clipping sheet border file is used only to
house the clipping borders. It is not necessary to attach any references to the clipping sheet border
design file.
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9.7.4 Plan Sheet Layout: Settings

After creating a new sheet Run as detailed in section 9.6, select Settings > Sheet Layout from the Plan
Sheet Layout dialog to access the Sheet Layout Settings dialog shown below.

Sheet Layout Settings

Sheet Layout Progression: [ Left to Right (Standard) |

Profile Stair Stepping: | Off |

L0k . [ Cancel h‘[

Toggle the Sheet View Attributes option to Customize with Motif Files as shown above.

9.7.5 Plan Sheet Layout: Sheet Composition

Select the Sheet Composition icon to access the Plan Sheet Layout: Sheet Composition dialog shown
below.

F,;}Pthheetl@ygm odot.psl

File View Settings Tools

This dialog is used to configure how
the clipping borders will be placed for
the plan view. Four options are
available in the center of the dialog to
select how the sheets will be clipped.
Each of these options is detailed in the
GEOPAK on-line help. The ODOT sheet

......

i
i library has been configured to work
— sTATlONRANGE--..,_“: ‘ specifically with the By Station Range:
cire ™ Radial method as shown at left.
ron 1
L}
L}
Clip Vertical | E We will limit our discussion to the By
5 s Station Range: Radial option and how

to generate sheets in accordance with

{ By Station Range: Radial v . . .
ODOT Standards using this option.

Clip

Maximum Drawing Area: | 480.00x 235.00 ]

Horizontal: | 40.00 Vettical: | 000 |
Station Range: | 400.00

Active Drawing Area: | variable 400.00x 235.00

|
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By Station Range: Radial
The By Station Range: Radial option will allow the user to specify how many feet will be placed
on each sheet. This interval is entered in the Station Range field.

Station Range
The Station Range key-in is used to specify the horizontal length of plan and profile to be placed

on each sheet.

IMPORTANT! The ODOT configured sheet library has been configured to work with the Station Range
lengths listed in the table below.

Station Range

Sheet Name Description ) ) Sheet

w o 8 8 ) et

© © 0 0 ©

a3 N3 & § R4
20 Plan/Pro 20 Plan and profile - no summary 500 -NA- -NA- -NA-  PLPRO1
20 Plan/Pro/Pro 20 Plan and two profiles 500 -NA- -NA- -NA-  PLPRO3
20 Plan/Pro/Sum 20 Plan, profile, summary 400 -NA- -NA- -NA-  PLPRS1
20 Pro/Pro 20 Two profile views on one sheet 500 -NA- -NA- -NA- PROF2
20 Profile 20 Profile view only 500 -NA- -NA- -NA-  PROF3
40 MOT Plan/Pro 40 40 Scale MOT plan and profile -NA- -NA- 1000 -NA-  PLPRO1
40 MOT Plan/Pro/Sum 40 40 Scale MOT plan, profile, sum -NA- -NA- 800 -NA- PLPRS1
50 Plan/Pro 50 Plan and profile - no summary -NA- -NA- -NA- 1250 PLPRO1
50 Plan/Pro/Pro 50 Plan and two profiles -NA- -NA- -NA- 1250 PLPRO3
50 Plan/Pro/Sum 50 Plan, profile, summary -NA- -NA- -NA- 1000 PLPRS1
50 Pro/Pro 50 Two profile views on one sheet -NA- -NA- -NA- 1250 PROF2
50 Profile 50 Profile view only -NA- -NA- -NA- 1250 PROF3
Plan Any  Plan view only 500 750 1000 1250 BLKW
Plan/Plan Any  Two plan views on one sheet 500 -NA- -NA- 1250 BLKW
Plan/Summary Any  Plan view with summary 400 -NA- -NA- 1000 PLPRS3

*Important Notes Regarding 30 and 40 Scale Sheets:

Acceptable scales for Plan and Profile sheets are defined in section 1300 of the Location and Design
Manual Volume 3 Highway Plans. The options for 30 and 40 scale sheets are intended for use on
Maintenance of Traffic (MOT) plans ONLY. The following guidelines apply:

e 30 scale sheets can be used for MOT plan sheets when a temporary road profile is not shown.

e 20,40, or 50 scale sheets can be used for MOT plan sheets that include a temporary road
profile.

e 30 and 40 scale sheets are never acceptable for use on sheets other than MOT sheets.
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9.7.6 Plan Sheet Layout: Layout Sheets

Select the Layout Sheets icon to access the Plan Sheet Layout: Layout Settings dialog shown below.

4} Plan Sheet Layout: odot.psl

File View Settings Tools

Layout Sheets

r»;“’lism Sheet Layout: Layout Settings
Job: [185 |Q

| Multiple Sheets v}

Pot | Type | Dependency | Alignment | Offset | Motif File o

1 Plan Alignment CLPS185 0.00 Curmrent =

2 Profile Port 1 XS185P 0.00 Curment =

3 Tabular Port 2 XS185P 0.00 Curment ™
< | >

Begin Station: | 50+00.00 R 1 Edend: | 0.00 «r
End Station: | 80+00.00 R 2 Extend: | 0.00 «» | Layout 8 Sheets

Specify the Job number for the GEOPAK COGO Database where the chains and profiles are stored that
will be used to lay out the clipping borders.

An option button is provided to select whether to process Multiple Sheets or a Single Sheet.

The center of the dialog lists the ports that have been configured for the selected plan and profile sheet
type. Each Port must be assigned an Alignment and a Motif File.

v" Double-click the Plan port line in the dialog to access the Plan Sheet Layout: Plan Port Data
dialog shown below.

Plan Sheet Layout: Plan Port Data

Chain: ICLP5135 v I Offset: 0.00

iMotif File: | s\DAR\12345\roadway\basemaps\12345KP001.dgn | Q &

v Select the Chain that will be used to layout the plan view clipping shapes. An optional Offset can
be specified.

v Select the file you have configured for use as the plan view Motif File.
v Select OK to accept the dialog settings.

v Double-click on the Profile port line in the dialog to access the Plan Sheet Layout: Profile dialog
shown below.
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W} Plan Sheet Layout: Profile (xs185P)  [= ][5 |[X]
Profile Data

Profile: §x5135p v ‘

Chain: |CLPS185 v

Horizontal Scale: [_Z_QQQ_\

Vettical Scale: | 5.00

X: [1363216.26
By DP
Y: [720887.60

Profile Cel
[ DrawCellat X.Y || Identify Cell || Identfy Profie Port |

Motif File
[ s\DAR\12345\roadway"basemaps\12345KF001.dgn |Q &

The Profile Data portion of the dialog is used to specify the information for the profile origin in the
design file. This data is read from the current Working Alignment.

v Select the Profile that will be used to layout the profile clipping borders. In many cases, this will
be the existing profile.

v' Select the file you have configured for use as the profile view Motif File.
The Profile Cell portion of the dialog provides the following options:

Draw Cell at X,Y
Use this option to draw a profile cell in the current design file using the current Profile data.

Identify Cell
Use this option to set the Profile Data settings to match the values of a cell previously drawn in
the design file.

Identify Profile Port
Use this option to set the Profile Data settings to match the values of a previously drawn profile
port clipping shape.

v Select OK to accept the dialog settings.

v Double-click on the Tabular port line in the Plan Sheet Layout: Layout Settings dialog to access
the Plan Sheet Layout: Tabular dialog shown below.
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W1} Plan Sheet Layout: Tabular (xs185P) [= /51 |[X]
Profile Data

Profile: Ixs1gsp v ’

Chain: [CLPS185 v
Station: Bgﬁﬂﬂ*
Horizontal Scale: | 20.00 j
X: [1363216.26 |
Y- 72039760 |
Equation Treatment W(Eapﬁ

Profile Cell
[ DrawCellat X.Y || identiy Cell || Identfy Tabular Port |

By DP

Clipping Shape Vertical Offset

[] Offset Altemating Shapes StarcE \_
Motif File
[ s\DAR\12345\roadway'basemaps\12345KF001.dan | Q &
T

The Profile Data is read from the current Working Alignment.

v Select the Profile that will be used to layout the profile clipping borders. In many cases, this will
be the existing profile.

v Select the file you have configured for use as the profile view Motif File.
The Profile Cell portion of the dialog provides the following options:

Draw Cell at X,Y
Use this option to draw a profile cell in the current design file using the current Profile data.

Identify Cell
Use this option to set the Profile Data settings to match the values of a cell previously drawn in
the design file.

Identify Profile Port
Use this option to set the Profile Data settings to match the values of a previously drawn profile

port clipping shape.

The Clipping Shape Vertical Offset is not used for ODOT plan and profile sheets. See the GEOPAK
online documentation for information on this option.
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Assigning the Origin for the Tabular Data Port

The origin of the Tabular Data port will need to be assigned based on the location where the tabular
data is plotted in the design file relative to the profile cell. As detailed previously, the tabular data is
placed below the profile cell when using the ODOT preference file profile_elevations.cch. We have
elected to place the tabular data that will be used for the tabular port below the profile for the following
reasons:

e This is the only way to ensure that the tabular ports will not overlap the profile, the profile cell,
or station text. The idea is to have nothing drawn in the tabular ports except the profile
elevations.

e Since the profile ports will typically be stair-stepped to follow the profile (unless your profile is
very flat) it would be time consuming for the user to move the elevations so that they fall within
the limits of the profile ports.

Take the following steps to assign the origin for the tabular port to ensure that it lines up with the
plotted tabular annotation:

v/ Draw a perpendicular line that bisects the left side of the tabular annotation border to intersect
the profile cell as shown below.

v" From the GEOPAK Sheet Layout: Tabular dialog, select the Identify Cell button and identify the
profile cell. This will ensure that the proper values for the Profile, Chain, Station, Horizontal
Scale, and Equation Treatment are read into the dialog from the identified profile cell.

v' The X and Y values read from the profile cell in the step above need to be adjusted to
correspond to the correct X and Y origin for the tabular annotation. Select the By DP button and
snap to the new origin for the tabular port at the intersection of the bisector line drawn in step
one and the profile cell, as shown in the example below.

: e ————
g/ProfiIe Control Cell Origin T ’—:“'ﬁm—‘-«—u

B T R B i i e i e B B v
A

Y Border placed with Tabular Annotation

3 Tabular Port Origin
:/ === TANTLRTANTANTANTATANTANTANTATANTALTIANTATANTANTANTAINTANTANT . =~~~

1
1
f T G SR T S O T U A QO T S Y T QR T B R O T S N R T S PR S P |

rpendicular bisector from the Tabular Annotation border to the profile control cell
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After the plan, profile, and tabular port information has been defined the information will be included in
the Layout Sheets dialog as shown below.

i1} Plan Sheet Layout: Layout Settings gif @
Job: [185 |Q  [Muttiple Sheets v|
| Port Type Dependency | Alignment Offset | Motif File
1 Plan Alignment CLPS185 0.00 12345KP001.dgn
2 Profile Port 1 XS185P 0.00 12345KF001.dgn
3 Tabular Port 2 XS185P 0.00 12345KF001.dan
< | >

Begin Station: | 50+00.00R 1 Bdend: | 000 | «»
End Station: [80+00.00R2 | Exend: [ 0.00 « [ Layout 8 Sheets

After the port data is complete, the user has an option to layout sheet clipping borders for all or part of

an alignment or profile. When the alignment or profile is defined within the port data dialogs, the Begin
Station and End Station range is automatically populated. This stationing is used as the default, but can

be adjusted by the user as desired. The Extend fields can be used to specify a starting and ending station
outside the limits of the alignment.

Select the Layout Sheets button to initiate placement of the sheet clipping borders. Note: the Layout
Sheets button specifies the approximate number of sheets that will be generated.

After the Layout sheet button is selected, the clipping borders are placed in the active model in the
current design file. An example is shown below.

e

B ence i

P

Note: When using the Customize with Motif Files option, the clip border design file does not need to
have any other elements drawn in the file, or any reference attachments. The example above is shown
with the plan and profile basemap design files attached as references for the purpose of showing how
the clip borders are aligned in relation to the plan and profile design files
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9.7.7 Plan Sheet Layout: Clip Sheets

Select the Clip Sheets icon to access the dialog shown below.

"1} Plan Sheet Layout: odot.psl

File View Settings Tools

l< BB 20 Plan/Pro/Sum w £ 20.0000 ft/in

Qutput File
Directory: | \roadway'\sheets", | Q

Sheet Name Prefix: | |[ 1.dgn |

Sheets per File: | 1 Model: | Active v

Sheet Range Begin: |1 v | End: [8 v |

Labels and Annotations
| |
et Nabere| ]
Matchline: | | xowoox [

[] Awdliary Sheet Annotations | Smpie

[[] Create Digital InterPlot Plot Set

e[ Npatway hesNritied oz 2, [

The Directory specifies the drive and path for the directory where the new design files containing the
sheets will be created. The path and name can be input manually or selected via the Sheet Output
Directory icon.

The Sheet Name Prefix identifies the root name for the initial file. Additional files are named by adding
the sheet number to the end of the prefix. The default extension is .dgn. In the example above,
12345GP01.dgn would be the name of the initial file. The second file would be 12345GP02.dgn, the third
12345GP03.dgn, etc. Note: If the entire file name is given, the default extension is not used.

There are two options for rotating sheets: Rotate View and Rotate Reference. Each option is described
below.

Rotate View

The Rotate View option will attach all reference files and then rotate the MicroStation view to
conform to the sheet orientation. The reference file attachments are not rotated. In this case,
the integrity of the original coordinates and angles of the master and reference files will remain
intact. With Rotate View selected, the Sheets per File option is ghosted as only one sheet per file
can be placed to maintain coordinate integrity.
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Rotate Reference

When sheets are clipped using the Rotate Reference option, TIP:
the sheet cell and view are not rotated. The reference files
are rotated and moved to the correct location with respect
to the sheet cell. This arrangement allows multiple sheets to
be placed in one design file. The user specifies the number of
sheets per file via the Sheets per File key-in field.

Use the Rotate View option

for ODOT projects.

The Sheet Range defaults to the entire sheet range, however, the user may generate a partial set by
selecting the Begin and End number of the sheet range from the list.

The Labels and Annotations group box contains fields for annotating the Sheet Title, Project Number,
and Match Line. Each is described below.

Sheet Title

The ODOT standard sheet library, ODOT.psl, has not been configured to allow the placement of a Sheet
Title on the completed sheets.

Project Number

The Project Number will be placed in the title block of each sheet as shown in the example at right. Note
that the sheet number is automatically placed.

Match Line
If desired, key in the text that you wish to appear before and after the station number on the match

lines.

Auxiliary Sheet Annotations

Toggle on the Auxiliary Sheet Annotations option to place a label at PRt P eamrton ’
the lower left of each sheet. The label contains the sheet number,
. . . Symbology
rotation angle, and the alignment name. The rotation angle can be {eveli (TXP2D =
used to properly orient the north arrow on the sheet. Double-click Color: [ aBendl =
the symbology box to the right of the toggle to access the Plot Weight: | (0) ByLeve v |
Parameters dialog at right. e
Set Justfication
Th: [ 2.800 :
Tw: 28007 d Samp Ie
R: (23 30font30 v
Line Spacing: 2.300
Angle: | 0.000° By
Anchor Point Shift
Horizontal: | -0.000
Vertical: | -2.800
o
Ner—
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Select Process Sheets to initiate creation of the plan and profile sheets. An example of a completed
sheet is shown below.
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9.8 Processing Sheets: Use Current Design File

The process to clip sheets with the Use Current Design File option is similar to the process using motif
files. The biggest difference is that Motif files are not used to specify the reference attachments for the
plan, profile, and tabular ports. The references that are attached to the design file containing the
clipping borders will be attached to each port in the completed sheets.

The procedure to clip sheets using the Current Design File option is described below.

9.8.1 Configuring the Clipping Border Design File

Create a new design file to house the clipping borders as described in section 9.4.

Section 303 of the ODOT CADD Engineering Standards Manual specifies that all plan sheets are to be
placed in the Sheet Model of the sheet design file. The GEOPAK Clip Sheets application does not give you
the opportunity to specify whether the completed sheets will be placed in a Sheet Model or a Design
Model in the newly created sheet files.

The clipping border design file is used as the seed file for the new sheet design files. Be sure to select the
Sheet Model as the active model in the clipping border design file.

Take the following steps to configure the clipping border design file:
v" Open the clipping border design file.

v" In order for the GEOPAK Clip Sheets application to place the completed plan sheets in a sheet
model, select the Sheet model as the active model as shown below:

IZ“!—f)gActivel-“lle"“i'j —3@ E_f'x I;J [
Type 2D/3D Name Description

E _J  Design Master Model
] B Sheet

Design files created using ODOT’s seed files will contain two models as shown above. To select
the active Model within MicroStation, open the Models dialog as shown above and then double
click the name of the desired Model.

Chapter 9 — Plan and Profile Sheets Page 9-39



Ohio Department of Transportation, GEOPAK Road Training Guide

October, 2012

v' Edit the model properties to set the Annotation Scale for the custom line styles. From the
Models dialog shown above, select Edit Model Properties to access the dialog shown below,

Model Properties

Type: ISheet VI I 2C }

Name: | Sheet |
Description: | |
Ref Logical: | |

A, [Engri20 o8| [20.0000(}:[7-00000 ]

Line Style Scale: [ Annotation Scale ﬁ
[[] Update Fields Automatitally

Sheet Properties
Sheet Name: I |

Sheet Number: |0 |
[] Display Sheet Boundary
Border Attachment: |{none) v
Size: |cusTom |H: [22.00000] w: [3240
Origin: X: [0 000 | Y- [0:000000" |
Rotation: I—]

Cell Properties

[] Can be placed as a cell Cell Type: | Graphic

For a typical ODOT design project using MicroStation V8i, the Line Style Scale parameter should
be set to Annotation Scale as shown above.

If the custom line styles have been placed with a specific plotting scale in mind, the option
should be set to Global Line Style Scale with a value of 1.0 as shown below.

A [Engri20 %8| [20.0000(]-[7:00000 |
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v Attach the references to the clipping border design file. In the example below, 5 references are
attached.

"4 References (5 of 5 unique, 5 displayed)

Tools  Settings

EEEER A

B 3% @ 50 tieode o o

|Hierarchy ||| Slot ¥ | 3 | File Name Model Description Logical Presentation | @) | 4| ) o.F | X [ (&
&8 12345KC001 | \12345BE001 dg Default Giobal Origin liane... Wiefame 0 0 < «
2 12345BP001.dgn  Design Global Origin aligne... Proposed Plan View  Wireframe 0 0 Ve
3 12345BF001.dgn  Design Global Origin aligne... Profiles Wireframe 0 0 v ¥ V
4 ...\12345BR001.dg! Design Global Origin aligne... Right-of-Way Wireframe 0 0 v v
5 12345BU001.dgn Design Global Origin aligne... Ltilties Wireframe 0 0 Vv Vv V

Scale [ 1.000000 | - [1.000000 | Rotation [ 00°00'00" | offset X [0.0000 | ¥ [0.0000 ]

m% RS ED j,_. [ No Nesting v/ Ovemdes | Depte [T | New Level Display: [_gglf_lgjiﬂqb_lﬁ
v

| Georeferenced: | No

Note that attachments for both the plan and profile view are made to the clipping border design
file.

There are numerous parameters to be aware of when attaching references. Two parameters of
particular note are mentioned below:

1. Be sure to use the MicroStation option to Save Relative Path when attaching all
reference files as shown below.

Attach Reference - C:\GPKclass\DAR\12345\survey\basemaps\

Look in: [ ) basemaps e ‘ @ % - P—j 2D -V8 DGN
e Name = Title Comments
Basemap Existing Ground Survey Existing Ground Si
My Recent
Documents
@
Desktop
My Documents
Attachment Method
Interactive
My Computer
My Network
Places
& ‘ 2
File name: 12345BE001 dgn v [Coeen ]
Files of type: |CAD Files (" dgn:” dwa:" dx) v| [ cancel |
¥ ave Relative Path Optio
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On the Reference Attachment Settings dialog, the Global LineStyle Scale option is used
to set whether the line styles in the reference attachment are scale using the original
value in the reference file, or using the active Model Annotation Scale of the completed
sheet file.

Set the Global LineStyle Scale option to Master as shown on the following page for
projects where the survey data was mapped at a scale of 1.0.

Reference Attachment Settings for ...\12345BE0O1.dgn

File Name: ..\.\survey\basemaps\12345BE001.dgn
Full Path: ..\DAR\12345\survey\basemaps'12345BE001.dgn
v
Logical Name: | |
Description: I Global Origin aligned with Master File |

Orientation:
View Description
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File
[# Standard Views

Saved Views (none)
Named Fences {none)

Detail Scale: [Engr 1:20 v

Scale (Master:Ref): [ 1.000000  |: [1.000000 |
oup; | |

Level: v

Nested Attachments: | No Nesting v Depttr: [1]
Display Ovenmides: | Allow v
New Level Display: | Use MS_REF_NEWLEVELL v
Global LineStyle Scale: | Master

Toaggles
EIEIy @[] - < B e [E] 2[4
Drawing Title
[] Create
| |
[ oK ] [ Cancel J
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v' After the references have been attached, turn on/off the levels that you want turned on/off in
the completed sheets for each reference attachment. Use the MicroStation Level Display dialog
to accomplish this task.

An example turning on/off the desired levels for the Survey basemap is shown below.

1) Level Display - View 1 E] m @
E'—'A, E’i‘l View Display v
\39) }‘ {none) v |Levels v M v

=08 12345KP001.dgn, Sheet
|-\ 12345BP001.dgn, Design
{=& 12345B1J001.dgn, Design
= .\ \row‘\basemaps\12345BR001.dgn, Design
gl \survey\basemaps'\12345BEDD1 dgn, Default

Name Used * Ladl

RD_X Gate
SN_X_Public
SV_P_Control_Cells_Set
SV_X Break_Llines
SV_X Center_of_Pavt

SV_X_Control_Cells_Found ;

SV_X_Random_Point
SV_X_Shot_Marker
SV_X Text_Hevation
SV_X_Text_Name

UT_X Hectric_Cells
UT_X Misc_Cells bl

v" From the MicroStation pull-down menu, Select File > Save Settings.

The clipping border design file is now configured and ready for use.

9.8.2 Plan Sheet Layout: Sheet Composition

The Sheet Composition dialog is not configured any differently when using the Use Current Design File
option. Complete the Plan Sheet Layout: Sheet Composition dialog as described in section 9.7.5.

Chapter 9 — Plan and Profile Sheets Page 9-43



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

9.8.3 Plan Sheet Layout: Layout Settings

Complete the Plan Sheet Layout: Layout Settings dialog as described in section 9.7.6.

The option to select a Motif File will be unavailable when assigning the Alignment information for the
Plan, Profile, and Tabular ports since the current file will be used to determine the reference
attachments.

The procedure to assign the origin for the Tabular port is the same as described in section 9.7.6.

When completed, the Plan Sheet Layout: Layout Settings dialog will appear similar to the example
shown below with the Current file assigned as the Motif File.

4} Plan Sheet Layout: Layout Settings E] j @

Job: [185 |Q  [Mutiple Sheets ]|
Port | Type \ Dependency | Alignment | Offset | Motif File b

1 Plan Alignment CLPS185 0.00 Current E]

2 Profile Port 1 XS5185P 0.00 Current

3 Tabular Port 2 XS185P 0.00 Current M

£ | &
Begin Station: | 50+00.00R 1 Extend: 0.00 «r
End Station: | 80+00.00R 2 Extend: | 0.00 @ [

Select the Layout Sheets icon to place the clipping borders in the design file. The borders are placed as
shown in the example below.
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9.8.4 Sheet Layout: Clip Sheets

The Sheet Composition dialog is not configured any differently when using the Use Current Design File
option. Complete the Plan Sheet Layout: Clip Sheets dialog as described in section 9.7.7.

Since the Use Current Design File option does not allow you to specify which references are attached to
each port, users may wish to review the reference attachments and delete any unnecessary
attachments.

In this example, a total of five references were attached as shown in section 9.8.1. Each of these five
attachments is attached to each port of the completed sheet. Additionally, the clipping border design

file is also attached to each port. There are a total of 18 reference attachments as shown below.

It is up to the user to determine whether to delete the redundant reference attachments.

11} References (18 of 18 unique, 10 displayed)

| Tools ' Settings
; g ite Mode: [ Boundries v]
d0p LJ:I xj Hilite Mode: | Boundaries v]
Hierarchy | Slot ¥ (3 File Name Model Description Logical Presentation @ &) [ .§ X %
) 12345GP00: | 12345BE001 dan Global Origin aligne... 53 Wieframe 0 0/
2 12345BP001.dgn Design Global Origin aligne... Proposed Plan Vie... Wireframe 0 0 Ve
3 12345BF001.dgn  Design Global Origin aligne... Profiles_3_1_55 Wireframe 00 v v Vv
4 12345BR001.dgn  Design Global Origin aligne... Right-of-Way_3_1_56 Wireframe 0 0 v ¥
5 12345BU001.dgn Design Global Origin aligne... Utilties_3_1_57 Wireframe 0 0 v & V
6 12345KC001.dgn  Sheet Use Cumrent Dgn 12345KC001.dgn_... Wireframe 0 0 V
7 12345BE001.dgn  Default Global Origin aligne... Survey_3 2 59 Wireframe 0 0 v v
8 12345BP001.dgn  Design Global Origin aligne... Proposed Plan Vie... Wireframe 0 0 v ¥
9 12345BF001.dgn  Design Global Origin aligne... Profiles_3_2_61 Wireframe 0 0 AR e
Scale [ 1.000000 | : [1.000000 | Rotation | 00°00'00" | Offset X [ 0.0000 | ¥ [0.0000 ]
(] ] =t S @ v O[] NoNesing v | emdes v De New Level Display: [ Corfig Variable ¥
> Q i ced: | No v

|>

v
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9.9 Modify Sheets

After the clipping shapes have been drawn, the user may want to modify or adjust some shapes prior to
generating the plan and profile sheet design files. GEOPAK provides tools to modify plan, profile or
tabular data clipping shapes. Select Modify Sheets to access the GEOPAK Sheet Layout dialog shown
below.

2! Plan Sheet Layout: odot.psl [:] ]

FElel View S Seitings 8 Tduls;

N2 id ETEYI v | oo |
! Plan Sheet Layout: Job: 185 Chain: CLPS185 [~ | [X]
E Shape: |Sheet 1, Port 1 v|id
=

[] Slide Preceding Sheets [[] Slide Following Shests

[Left Station ¥ [50+0000R1 |  Exend: | 0.0000 |
Sheet Chord Offset: | 0.0000 Dynamic
Addtional Rotation about Left Station: I | 0.0000

Apply

Although it is possible to modify clipping shapes using the standard MicroStation Move and Modify
Element tools, this is highly inadvisable. In order for sheets to be generated correctly during the clip
process, the tools provided by GEOPAK on the Modify Sheets dialog must be used for all changes.

Two major modifications are supported and are selected in the upper left corner (via icon):

==
ealin,

Modify Drawing Area

As the modification type is selected, the dialog changes to reflect the selection. The Slide Sheets option
is shown in the example above. Each option is described on the following pages.
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Slide Sheets

W1} Plan Sheet Layout: Job: 185 Chain: cLPS185 [ ][F1/[X]

|a Shepe! [EXENNTTHINN v | id
[[] Slide Preceding Sheets [[] Slide Following Sheets
[Lch Station v [50+-00.00R1 | Extend: [ 0.0000 |

(=3

Sheet Chord Offset: ‘7 60
Additional Rotation about Left Station: \70706070\

Apply

First, identify the sheet to be modified by selecting from the list of all clipping borders in the current set.
This can also be done graphically by pressing the id button, then graphically selecting a clipping shape.

Next, determine whether only one sheet is to be modified or if the modification should be carried over
to adjoining sheets. If the sheets preceding the sheet to be modified are also to be moved, then activate
the Slide Preceding Sheets toggle. If the sheets after the modified sheet are to be moved a
corresponding amount as the original shape, activate the Slide Following Sheets.

The sheets can be moved dynamically or by value. The Station field for a sheet is populated when the
sheet is selected. The displayed station is the Right, Center or Left edge stationing. To move the sheet
along the alignment, enter the value (in terms of master units) in the Extend field or just enter the new
station value. If entering a value in the Extend field, a positive number moves in the direction of
increased stationing, while a negative number moves in the direction of decreased stationing. To move
dynamically, press the Dynamic button to the right of Extend, which will attach the sheet clipping
border to the cursor. Then place a data point to initiate moving the cursor. The Station and Extend
values changing as you move the cursor. Place a final data point to identify the location and slide the
selected clipping border.

To move the sheet longitudinally relative to the alignment, without changing the stationing, use the
Sheet Chord Offset. Once again, the value can be entered or the Dynamic button may be utilized. A
positive chord offset moves to the right, while a negative value moves to the left (based on increasing
stationing). Place a final data point to identify the location and slide the selected clipping border.

The Rotation can be entered as an angle or dynamically. Rotation always pivots about the left edge of
the clipping shape. Rotation alone does not cause preceding or following sheets to slide.

Note: Rotating a sheet does not change its station range coverage. Large rotations (such as 90 degrees)
will cause the visible coverage of a Plan Port to be different than its station range. This means that an
associated Profile Port will not modify itself to cover fewer stations and preceding or following sheets
will not slide in response.
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Modify Drawing Area

Hl[Sheet 1, Port 1 v|ia

[[] Slide Preceding Sheets
Lateral Dimensions

Hold To: | Left Station

[[] Slide Following Sheets

Drawing Shown: | 0.0000 Horizontal: | 200.0000 |
Vertical: [ 0.0000 |
Apply

7! Plan Sheet Layout: Job: 185 Chain: CLPS185 [= |51 |[X]

October, 2012

The function of this tool is to change the actual drawing area of the selected sheet. When the sheet is
identified, the Drawing Shown, Horizontal and Vertical fields are automatically populated. The user has
the option to hold the Left Station, Right Station or Center Station. In order to change the drawing area,
only one can be held while the other two are adjusted to the revised drawing parameters. Set the

desired values, and then press the Apply button to modify the selected sheet.
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9.10 Sheet Number Manager

I4} Plan Sheet Layout: odot.psl

fj!e V_Vieu(r Settings Tools

By R id PEEYEYETEE  : 20.0000ft/in |
Sheet Number Manager

After the clipping shapes have been placed, the user has the option to adjust the sequence of sheets or
their numbers. This is accomplished in the Sheet Number Manager as shown below.

1} Plan Sheet Layout: Sheet Number Manager E] ) @
Sequence | Sheet | Alignment | Begin Station Extend | End Station Exten:
1 1 CLPS185 S0+00.00 R 1 0.0000 54+00.00 R 1 0.0000
z z CLPS185 54+00.00 R 1 0.0000 S8+00.00 R 1 0.0000
3 3 CLPS185 58+00.00 R 1 0.0000 €2+00.00 R 1 0.0000| 4
4 4 CLPS185 €2+00.00 R 1 0.0000 66+00.00 R 1 0.0000|
5 s CLPS185 66+00.00 R 1 0.0000 70+00.00 R 1 0.0000| 2
& g CLPS185 70400.00 R 1 0.0000 74+32.00 R 2 0.0000 1:2
7 7 CLPS185 74+52.00 R 2 0.0000 78+32.00 R 2 0.0000| !4
8 8 CLPS185 78+52.00 R 2 0.0000 80+11.16 R 2 28.. id
< | o
[] Highlight Clipping Shape [T Window Center Clipping Shape

The list box contains the Sequence (order the sheets will be drawn) and the Sheet number (based on the
order the clipping shapes were drawn). The Begin Station and Extension (if one was used), End Station
and Ending Extension are also displayed.

The toggles on the bottom of the dialog assist the user in locating a particular sheet. Simply activate one
or both of the toggles, then highlight a sheet in the list box. The clipping shape associated with the
highlighted sheet is either highlighted or centered or both, depending on the setting of the toggles.

By default, the Sequence of the sheets matches the Sheet number. To change the order, highlight the

line to be changed or moved, then use the arrow icons to the right to move the sheet up or down in the
sequence.

2
12 Edit Sequence

The Edit Sequence tool is useful when they are too many Edit Sequence Number
sheets to move with the arrows. Highlight the sheet(s) to be -
moved, and then press the icon. The dialog shown at right Begining Sequence Number:

opens. Key in the Beginning Sequence Number and select OK
to apply the changes.
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p2
12 Edit Sheet Number

Sheet Numbers can be changed for any sheet or set of sheets by highlighting the sheets to be changed,

then pressing the Edit Sheet Number icon, which opens the dialog shown below.

Edit Sheet Number

[]iAdd Prefic:i | ]

Compute Sheet Number By:
[ To Sequence Number Add +| | |

[] Append Alpha Suffix: i ZAABE V|

A prefix can be added to the sheet number by activating the toggle and keying in the desired prefix.
Sheet Numbers can be changed by the following options:
To Sequence Number Add — uses the sequence number plus the added value.

Starting at Sheet Number — starts at the specified number and increments. If the specified
number is 101, then sheet 1 would be 101, sheet 2 would be 102, etc.

The other options for alphanumeric sheet numbers will not be covered in this training guide.
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9.11 Sheet and Motif File Properties

Section 303.4 of the ODOT CADD Engineering Standards Manual details the use the Title and Comments
file properties to assign supplemental description information to MicroStation design files. The
supplemental descriptions can be displayed in Windows Explorer or in the MicroStation Manager. An
example showing the supplemental descriptions in the MicroStation Manager is shown below.

Open - C:\GPKclass\DAR\12345\roadway\basemaps)\

Look in: [E) basemaps VI Q2 2 E- Tj S HE| 2D -V8 DGN
A Name = Title Comments
4 Basemap Profiles SR 185 Profiles
My Recent & 123458P001.dan Basemap Proposed Roadway SR 185 Relocatior
Documents #]1234580001.dan Basemap Utilities SR 185
= @ 12345KC001.dgn GEOPAK Clipping Borders SR 185 l et O TR
[_,» &12345!(}5001.dgn GEOPAK Profile Motif File SR 185 _
Desktop ] 12345¢P001.dgn GEOPAK Plan Motif File SR 185 e =
My Documents
Q’ < >
My Computer
File name: 12345BF001 dgn v|  [_open
. Flesoftype:  [CAD Files (dgn:" dwg;" &) v| [ _cancel |
My Network [C]Open as read-only Sotions

When the GEOPAK Plan and Profile Sheet Clip application is used to generate plan and profile sheets
using the Motif Files option, the completed plan and profile sheet design files will copy the Title and
Comments properties from the Plan Motif File. The example below shows the completed plan and
profile sheet design files, and their associated properties, as they appear in Windows Explorer.

@ C:\GPKclass\DAR\12345\roadway\sheets

File Edit View Favorites Tools Help :F
@ Back ~ () j’ /‘J Search ‘ (5 Folders | = |3 X 9 =
Address | C:\GPKdass\DAR\12345\roadway\sheets vl Go
Folders X Name Title Comments
2 ) GPKdass ~ | | 8] 123456P001.dgn GEOPAK Plan Motif File SR 185
2 ) DAR | #]123456P002.dgn GEOPAK Plan Motif File SR 185
B ) 12345 & 12345GP003.dgn GEOPAK Plan Motif File SR 185
# ) admin & 12345GP004.dgn GEOPAK Plan Motif File SR 185
# ) aerial & 12345GP005.dgn GEOPAK Plan Motif File SR 185
# ) geopak || #]123456P006.dgn GEOPAK Plan Motif File SR 185
& |23 geotechnical & 12345GP007.dgn GEOPAK Plan Motif File SR 185
= ) roadway E] 12345GP008.dgn GEOPAK Plan Motif File SR 185
() basemaps
22 docs
() engapps
() images
(22 photos
(=)
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It is recommended that you edit the Title and Comment properties to reflect the correct descriptions for
plan and profile sheets. To edit the file properties, right-click on the file name in Windows Explorer and
select Properties. The Properties dialog, shown below, will open. Select the Summary tab to edit the

Title and Comments properties.

12345GP001.dgn Properties

| General | Securtty | Custom | Summary |

Title:

Subject:

Author:

] EOPAK Plan Motif File

|

|

Keywords: '

Comments:

Category: ’ MicroStation Standards

SR 185

The Title property should be changed to “Roadway Plan and Profile”.

The Comments property can be assigned with the station range for each plan and profile sheet.

The completed plan and profile sheets should have the Title and Comments properties assigned similar

to the example shown below.

Name =

71 12345GP001.dgn

&8 123456P002.dan
) 12345GP003.dan
&) 123456P004.dan
) 123456P005.dgn
8] 123456P006.dan
) 12345GP007.dan
L) 123456P008.dan
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Title

Roadway Plan and Profile
Roadway Plan and Profile
Roadway Plan and Profile
Roadway Plan and Profile
Roadway Plan and Profile
Roadway Plan and Profile
Roadway Plan and Profile
Roadway Plan and Profile

Comments

SR 185 Sta 50+00 to 54+00

SR 185 Sta 54+00 to 58+00

SR 185 Sta 58+00 to 62+00

SR 185 Sta 62+00 to 66+00

SR 185 Sta 66+00 to 70+00

SR 185 Sta 70+00 to 74+92R 2

SR 185 Sta 74+92R 2 to 78492R 2
SR 1855ta 78+492R 2t0o 81400R 2
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Exercise 9

Using this chapter as a guide, clip a set of 20 scale plan and profile sheets for S.R. 185. Take the
following steps to create the sheets:

v Use the Draw Profile Tabular Data tool to plot the tabular annotation for the existing and
proposed profiles in the profile design file. Which file should you use to draw the Tabular Data?

v' Use the ODOT_Files application to create the following design files:
o Plan view motif file
o Profile motif file
o GEOPAK Clipping borders file
What is the name of the plan view motif file?
Which sub-directory is the plan motif file created in?
What is the name of the profile motif file?
Which sub-directory is the profile motif file created in?
What is the name of the design file?

Which sub-directory is the file created in?

v" Open the Plan View Motif file. Which design files should be attached to this file for the plan view
portion of the plan and profile sheets?

After attaching the reference files, turn on/off the desired levels in the reference attachments
and save settings.

v" Open the profile motif file. Attach the profile design file as a reference file to the profile motif
file. Turn on/off the desired levels in the reference attachments and save settings.

v' Open the sheet clipping border design file.
o Which model in the sheet clipping design file is used to place the clipping borders?
o Clip the sheets using either 20 Plan/Pro or 20 Plan/Pro/Sum as the sheet type. Be sure
to use the Station Range value shown in the table in section 9.7.5 that corresponds to

the sheet type you elect to process.

o Using the ODOT Design File Naming Convention found in the ODOT CADD Engineering
Standards Manual, what should you use as the name for the plan and profile sheet files?

o Which folder should you specify for the completed sheets?
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10 Plan View Labeling

10.1 Overview

GEOPAK provides several labeling tools that can be used to compose and place various labels onto
drawings. The following label tools are available:

e Plan View Labeling
e Profile Labeling
e Cross Section Labeling

The operation of each labeler is nearly identical. This training guide will focus on use of the Plan View
Labeler. The labeling tools permit the creation of a variety of labels using the following features:

e Computed Text Inserts permit standardized computed values to be easily incorporated into
labels. These computed values are based on the type of element to be labeled and change as
different elements are selected by the user. Types of elements available for computed inserts
include points, lines, arcs, complex graphic elements, COGO features, drainage features, etc...

e User Text Inserts facilitate the inclusion of user defined text strings in the label. These inserts
can be customized to include frequently used labeling terms and be saved and reused.

e Borders can be placed around labels to accommodate different plan label formats.

e Leader lines and line terminators can be used to create the desired label formats.

e Frequently used label formats can be stored as Label Styles for subsequent recall. The complete
label, including computed text inserts, user inserts, borders, and leaders, are all stored within

the style.

e Tools to edit, move, and extract labels are also provided to make manipulation and plan changes
easier.

The GEOPAK labeling tools can be accessed from the Applications menu as detailed below:

e To access the GEOPAK - Plan View Labeler dialog, select Applications > Road > Plans
Preparation Tools > Plan View Labeling.

e To access the GEOPAK - Profile View Labeler dialog, select Applications > Road > Plans
Preparation Tools > Profile View Labeling.

e To access the GEOPAK — Cross Section Labeler dialog, select Applications > Road >Cross Sections
> Cross Section Labeling.
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Each labeler can also be accessed from the GEOPAK Road tool palette. The Plan and Profile labeling
options are shown below. The Cross Section Labeling tools is covered in the ODOT GEOAPK Road 2
Training Guide.

Plan View Labeling Profile Labeling

=

Plan View Labeling Plan View Labeling

=

I~
a7

DP Station Offset DP Station Offset

]

(=]

Draw Transition Draw Transition

(%]

4 Draw Cell by Feature

|4

Draw Cell by Feature

-
5
s
%
gl’ 5 Draw Cell Group by Feature
O
| A
=

o

Draw Cell Group by Feature

(=]

Draw Cell Area by Feature 6 Draw Cell Area by Feature

{%ﬁ_
@& = LR
N

= 7 Pavement Markings Pavement Markings
B
€3] 8 Draw Signs €3] 8 Draw Signs
9 Profile Labeling Profile Labeling

By

0

Q Draw Profiles

Ground Profiles Atf] 0 Ground Profiles

Mn% Q Draw Profiles

N

i
I

»
=

mm“ W Draw Profile Tabular Data mTTTTI W Draw Profile Tabular Data

% E Plan/Profile Sheet Composition % E Plan/Profile Sheet Composition
F_?.CJ R Tables EJ R Tables

=3 Open as ToolBox =3 Open as ToolBox
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10.2 Text Options

The first tab within the GEOPAK - Plan View Labeler dialog is the Text option, as shown in the graphic
below.

1) Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed Style E]‘:" @
_StyleFiles Options Scale Tools
Text | Params. | Shape | Leader | Rotate | Styles |
Job No.: q’gsﬁ Q (3) Computed Inserts () User Inserts
Element: Point Computed Text
Chain: {CLPSJSVS v | X Coordinate ~
. 1 o [|YCoordinate coaes v
10 R | M 2 [seace | | ]
Z Elevation TIN [ Clear ] [ Delimit ]
Label Feature Z Elevation Modeler [ e ]
¥ + Station ace
+ jf * ; % Partial Station v
Not Available

Job No.
The coordinate geometry database file (.gpk) used for computed text inserts.

Element (display only)
Whenever one of the Label Feature tools is used, the selected element type is displayed in the dialog.

Chain
Select the GEOPAK Chain previously stored within the specified coordinate geometry database.

TIN File
Select the GEOPAK TIN file to be used with Computed Text Inserts that are used to label an elevation. In
lieu of typing, pressing the File button invokes a TIN file dialog where the required file may be selected.

Label Feature
Four options are available to select the type of label to be placed as detailed below:

¥ Select GEOPAK or MS Element
~#~_  Press this button, and then select the GEOPAK or MicroStation element you wish to label. The
labeling options change to reflect values appropriate for the selected element type.

_+_ Data Point Location

Press this button, and then issue a data point on the screen. The labeling options change to
reflect values appropriate for a data point.

~# 2 GPK Point Line

Press this button, and then select any two visualized COGO points. The labeling options change
to reflect values appropriate to labeling a line.
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e 3 GPK Point Arc
“¥"  Press this button, and then select three visualized COGO points representing the PC, PT and CC
of a curve. The labeling options change to reflect values appropriate to labeling an arc.

As you compose the label, the content of the label is displayed in the upper right field of the Labeler
dialog. You can compose the label by keying in text, or by use of the Computed Inserts or the User
Inserts.

Computed Inserts

One of the most powerful features of the labeling tools is the use of Computed Inserts. The Computed
Inserts are values computed by GEOPAK for various labeling items such as Station, Offset or Elevation.
The list of available Computed Inserts changes based on the element type being labeled (i.e., point, line,
curve, etc.). Once these inserts are added to a label, their values are automatically recomputed during
subsequent element identification. Two examples of the available Computed Inserts are shown below:

Data Point Location Select GEOPAK or MS Element (Line)

® Computed Inserts © User Inserts ® Computed Inserts © User Inserts

X Coordmate - Bearing -> D -

Y Coordinate Bearing -> DM

Z Elevation GPK

Z Elevation TIN Azimuth -> D

Z Elevation Modeler Azimuth -> DM

zimuth -> DMS

Partial Station LI Length LI
65+46.66 2 v| N 74~ 37' 446" E 1 v|

To use a Computed Insert, highlight the desired variable and the computed value is displayed below the
Computed Text list box as shown in the examples above. If the value cannot be computed because of
missing information or computing error, the dialog will display "N/A" or "Error". The decimal precision of
the inserts can be controlled with the drop down list as shown above. Double clicking the Computed
Insert adds it to the label at the current cursor position in the label editing field.

User Inserts

A customizable list of User Inserts is available to assist the user in building labels containing commonly
used words or phrases. These words or phrases can be inserted in the label by selecting them from a list
instead of typing them in manually. Commonly used User Inserts can be saved in an ASCII text file for
future access.

GEOPAK supports an unlimited number of user insert files. Each line of the file is one word or phrase
followed by a space. In this way, when two words are placed together by successive data points, a space

is placed between them. Several ASCI| text insert files are located in the ©) Computed Inserts @ {ljser inserts:
default GEOPAK directory. = d 82t 8

User Text
When the User Insert toggle is active, the icons for file manipulation are izgmm il

displayed as shown at left. The far left icon edits the current text file, while Barrier
the second icon opens an insert file. The third icon (disk) saves the current EgthCCTTDUHHD'STR'BUTUH
file, while the fourth icon is the Save As.... option. The last two sort the Conn.

. o . ) ) Connect
current insert file in ascending or descending alphabetical order. —— =
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10.3 Label Edit Field

The Label Edit Field, located to the upper right of the Labeler dialog, is used to display the text of the
current label. The label can be constructed by manually typing in text into the display or by adding
selected Computed Inserts or User Inserts. An example of a Data Point Location station and offset label
that was created by a combination of keyed in text and computed inserts is shown in the dialog below.

i1} Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed Style E] =) @
St a Eles S Upiiarss Scal S o=
Text | Params. | Shape | Leader | Rotate | Styles | STR: = SSisaonBe
---d-e-l-i-m-i-t---1-:
Job No.: [ 185 Q @ Computed Insets O Userlnsets | |ozp = 172 16+ a1
Element: Point Computed Text
Chain: |CLPS185 v | Offset »~
: Offset (+/-) Space Retum
Tor I - ReTs A E [ s | | J
Offset (+/-)(Alt. Units) [ Clear ] [ Delimit ]
Label Feature LT /RT =
¥ 1 s »@k Chain Name [ Place Label ]
PR Gl ."f/ N Point Name v
RT

When subsequent data points are issued the Computed Inserts are automatically updated to reflect the
current data point location.

The five buttons under the Label Edit field function as follows:

Space
Press to add a Space within a label. A single space is added
with each pressing of the button. Tip:
If the value of a computed
Return text insert is manually
Press to add a Return within a label and move to the next edited within the labeler
line down. dialogs, it loses the
intelligence of a computed
Clear label. The computed text
Press to clear the entire label from the label display window. insert becomes inserted
text and will no longer be
Delimit computed when
Press to place a delimiter between lines. subsequent labels are
placed.
Place Label

When the label is constructed and ready to place, press this button, then move the cursor for
dynamic placement.
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10.4 Parameters Options

When the Parameters tab is selected the dialog changes, as shown below, to control the text

parameters of the label.

i1} Plan View Labeler - Style: ..

Height: | O 140 |
Width: [0.140 | d

Line Sp _4_0_]

Level: [TX_P_20

Weight: |
X 8 &

StylanIes _ptlons Scale Tools

Justlflcatlon

EET—

v |

Color: ’—ByLeveI
[———={l) ByLe‘ v |

eV

Text | Params. | Shape | Leader | Rotate | Styles |
Text Preferences / Symbology

-\bin\def_plan.Isf -> Unnamed Style

EoX

ISIA. = 59+59.08"

|---d-e-1-i-m-i-t---1-:

Sample Output |oFF = 178.16"' RT
STA. = 55+55.08 [ Space ] [ Retum ]
OFF = 178.18" RT

Text Preferences / Symbology

[ Clear ] [ Delimit ]
( Place Label |

This portion of the dialog, as shown above, is used to set the text parameters and symbology. Four icons
are available at the bottom of the dialog to facilitate setting these parameters:

= By Current

After pressing this button, GEOPAK determines the active MicroStation symbology (level,
weight, color and style) and populates the dialog.

W By Element

After pressing this button, GEOPAK prompts the user to select a previously drawn MicroStation
element, and populates the dialog with its element symbology.

cb By D&C Symbology

After pressing this button, the user can select a D&C Manager item to set the element

symbology.

¥ set Al

GEOPAK reads the current settings (level, weight, color and style) within the dialog, and
populates the similar fields in the Shape and Leader dialog tabs.
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10.5 Shape Options

When the Shape tab is selected the dialog dynamically changes, as shown below, to set type and
symbology of a surrounding shape.

i1} Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed Style
Sty Eles @ UptiansR Scal e Tais

Text | Params. | Shape | Leader | Rotate | Styles | ST~ BIeaugRe
---d-e-l-i-m-i-t---1-:
Shape Preferences Sample Output OFF = 178.16" RT

[moceee
A R Bl e

Offset: [ 0.00 STA. = 55+55.08 [ Space ] [ Retum ]
level: TXP 20 v OFF = 178.18" RT|| [cear | [ Deoimt |
Color: Bylevel v Place Label

e ——0 v 9@ - 1

Weight: [——— (1) Byleiv| o 4@

Shape Preferences
Twelve shape selections are available plus a no shape option, as shown above. The shape drawn is
proportional to the size of the label. As the label gets larger, the shape is expanded to fit.

Shape Offset
This key-in field is used to specify the distance from the edge of the text to the shape.

The Level Symbology options are similar to those described for the Params. tab.
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10.6 Leader Options

When the Leader tab is selected the dialog dynamically changes, as shown below, to provide control
settings for the type of leader and leader terminator.

i1} Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed Style E] ‘" @
gotyiatilesS Ot Scalla S donly
Text | Params. | Shape | Leader | Rotate | Styles | e = eofosgee |
Leader Type Temminator Sample Output iOFF - 178.1¢' BT il
no B [E> '
12 ¢ > AT ‘
Symbology‘ STA. = 55+55.08 [ Space ] [ Retum ]
o @%’ﬁd = OFF = 178.18" RT[| [ Gear | [ Deimt ]
Style: | 0 v 99 ( Place Label ]
Weight: | MByle v db 1

Leader Type

Four leader types, plus a no leader option are supported. Depending on the type selected, the user is
prompted for data point(s) to provide maximum flexibility over location of the leader. Each shape has
several origination points around the circumference to accommodate leaders.

Terminator

Supported options include No terminator, closed arrow, open arrow, and active terminator. To use the
active terminator, the MicroStation line terminator must be defined and the cell library containing the
terminator must be attached. If a terminator is selected and no cell library is attached, an alert message
is displayed.

Symbology
The Level Symbology options are similar to those described for the Params. Tab.
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10.7 Rotation Options

When the Rotate tab is selected, the dialog dynamically changes, as shown below, to set the rotation
options for the label. Note that these commands can also be issued from the Label Control tool frame

before or during label placement.

I} Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed Style E] " @

StyleFiles Options Scale Tools

Text | Params. | Shape | Leader | Rotate | Styles | ISTA- = S9HSINORT |
Sample Output 5———d—e—l—1—m—1—t———l—.
Text Angle |OFF = 178.16" RT

87 Cument Angle: [ 360.000 |

Element Angle @

STA. = 55+55.08 [ Space ] [ Retum ]

léz Alignment Angle: | 0.0 | v =

| S OFF = 178.%6' RT|| e ] [ Domt |
Set Angle By

[(DP | [Bement] [ AA | ( Place Label ]

Current Angle
This option is used to place a label at the current active angle, or to key in the angle for the label.

Element Angle
This option is used to set the label angle according to the angle along a MS graphic element.

Alignment Angle
This option is used to rotate a label, either before or during placement, at an angle relative to a Chain.
First specify the Job No. and the Chain in the Text tab.

Set Angle By
Three options are supported: DP, Element and AA (Active Angle.)

An example of a completed label is shown below.

STA. = 539+53.08

OFF = 178.16" RT
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10.8 Styles Options

When the Styles tab is selected the dialog dynamically changes, as shown below, to create, modify, or
use a previously defined Label Style.

2} Plan View Labeler - Style: ...\bin\def_plan.Isf -> Unnamed Style Q]:@
Style Files Options Scale Tools
Text | Params. | Shape | Leader | Rotate | Styles | [STR- = S9458508¢ ‘
; |---d-g-1-i-m-i-t---1-:|
ftem Selector & Style Preview |oOFF = 178.16' RT

(3 Line Labels
31 Arc Labels
(2 Poaint Labels

[ Space ] [ Retum ]

[ Clear ] [ Delimit ]

( Place Label |

XD =

Scae: /A

| Node and éh?ﬁ Only v}

One of the most useful tools of the labeler is the ability to store and reuse labels. The Computed Inserts,
User Inserts, Shapes, Leaders, element and Text parameters of the label can all be stored under a
unique name. This enables the user to create a complete library of labels to use in subsequent sessions.
The styles are stored in *.Isf files, with default files for plan label styles (def_plan.Isf) delivered with the
GEOPAK software.

New style files can be created, opened, and saved via the Style Files pull-down menu in the upper left
corner of the main dialog. With each style file, a hierarchy system is employed to easily and quickly
organize and subsequently locate the desired label styles. The user has complete control over the
naming of categories and labels within each category. Several utilities are supported within the dialog
for creating, editing and renaming styles, which are detailed below.

Rename Style / Category
To rename a style or category, simply highlight the item to be renamed, and then press the Rename
Style button to access the dialog shown below.

Change the name, and then press the OK button. The display list dynamically changes to reflect the new
name.

O Create Style Category
This icon is used to create a new category.
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X1 Delete Style Category
This icon is used to delete the selected category

& Refresh Style List
To refresh the style list, simply press the Refresh button.

If a Style Name is selected in the Labeler dialog, the following options are available:

¥ Select Style Item
Pressing this button makes the current highlighted style the active style.

X Delete Style Item
Pressing this button deletes the current highlighted style.

Il Copy Style Item

If two labels are similar, it is more efficient to copy a label style, then modify and save, rather than
creating a completely new style. To accomplish this, highlight the style item to be copied, then press the
Copy Style Item button, and a copy of the style is created.

Update Style

After modifying a style, the user may want to update the style to include the current modifications.
Simply press the Update Style button to invoke the dialog shown below. Both From: and To: labels are
shown so the user can easily discern the changes.

Update Style - Test Press OK to accept the update, while Cancel simply

From: To closes the dialog with no updating occurring.
ST4 /= 59+59.08 STA. : 55459.08
OFF = 178.18" RT / OFF = TRIETAT

[ Cancel ]

Style Preview
This window displays the current style. Note: The label is scaled to fit the entire label within the preview
window and is not indicative of the scale at the time of placement.
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Complete Style / Node and Shape Only

» Node and Shape Unl_',';
= Complete Style

Two options are supported when creating a new style. The entire layout of the label can be retained, or
simply the Node and Shape, without the leader line options, etc.

New Style...
Select this button to create a new style from the current label. The Create Style dialog, shown below, is
opened. Key in the new Style Name and Style Scale.

Create Style

STA. = 58+59.08

S OFF = 178,16 RT

Style Name: _ |
Style Scale: 1.000

[ oK | [ Cancel |

When complete, press the OK button to store the new style, which is added to the Item Selector list
box. In order to retain the style after closing the labeler, perform a Style Files > Save before exiting.

Tip:

Before you can save a label
you must first place the
label in the design file. The
New Style... button will
remain ghosted until you

place the label. To save the
label in the style file select
the category where the
label is to be stored, and
press the New Style...
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10.9 Menu Options

The menu bar options include:

Style Files — File utilities to create, open and save stored Style files containing stored label layouts.
Options — User definable options for tool and dialog control over labeling functions.

Scale — Proportionalizes any label in addition to displaying the current scale.

Tools — Provides access to the Label Updater, Selection Set Labeling, and Plan Label Preferences tools.

10.9.1 The Style Files Pull-Down Menu

':';tylérEiIes Options  Scale  Tools

Open...
Save
Save fs..,

Exit
c:iprogram filesibentleyigeopakibinidef _plan.

7L o 44 T L —— -

The Style Files menu provides options to open, and save Style libraries as shown above. In order to un-
ghost the entire Style Files pull-down menu, you must select the Styles tab.

10.9.2 The Options Pull-Down Menu

Five options are supported under the Options pull-down as detailed below.

(_)ptlons Scale Tools

Minimize Dialog

r
Use Reference File Coordinates ™ |

o
- v Use DP Element Association
Label Tools

Label Viewer

1=

Minimize Dialog

If this option is toggled on, when the Place Label button is pressed the main labeling dialog will
automatically minimize as shown below. The Label Viewer dialog and the Plan View Label
Control tool palette, also shown below, will automatically open.
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Plan View Label Control [x]

470 EE + LA 00 E .
Filabeloee) - |2 [X]

5TA, = 58+57.54
OFF = 179.30' RT

( Place Label |

Use Reference File Coordinates

When working with elements within a reference file, it is useful to use the reference file
coordinates, rather than those of the current active file. Simply activate the toggle and
subsequent computed text inserts using reference file elements or data points will reflect the
reference file coordinates. If the snap and locate settings in the reference file are active.

Use DP Element Association

This option will enable the association between MS elements and DP (data point) labels that are
snapped to the element. If the element is modified, the point labels will move with the element
when the Label Update feature is used. Note: This only applies to elements within the active
design file.

Label Tools

Plan View Label Control

4 FO\C BE LS

The Plan View Label Control tool palette contains numerous tools that are useful during the
placement of labels. The tools are detailed below.

AR
& Rotate Label to Active Angle
This option is used to rotate a label, either before or during placement, to the active angle.

% Rotate Label By Element Angle
Utilized to rotate a label to the angle of a MS graphic element. GEOPAK prompts the user to
select the element.
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-

‘%: Rotate Label by Two Data Points

Utilized to rotate a label to an angle between two data points. GEOPAK prompts the user for the
two data points.

@ Rotate Label 180
Utilized to rotate a label 180 degrees from the current rotation of the label.

sz Rotate Label by Alignment Angle
Utilized to rotate a label at an angle relative to a Chain. First, in the Text tab of the main dialog,
specify the Job No. and the Chain.

.
Increase Text Size

Each press of this button increases the text size of the dynamic label by the scale specified in the
dialog.

Decrease Text Size

Each press of this button decreases the text size of the dynamic label by the scale specified in
the dialog.

+ Data Point
This button is a shortcut for the DP button located on the main dialog.

.¢.X
N Identify Element
This button is a shortcut for the Identify Element button on the main dialog.

%
’*/’ 2 GPK Point Line
This button is a shortcut for the 2 GPK Point Line button on the main dialog.

@ 3 GPK Point Arc
This button is a shortcut for the 3 GPK Point Arc button on the main dialog.

e
# Edit Label

After selecting the Edit Label tool, GEOPAK prompts for the selection and acceptance of a

previously placed label. The label must have originally been placed with the GEOPAK labeler, not

simply MicroStation place text or note commands. Once accepted, the GEOPAK labeler

dynamically changes to reflect all parameters of the selected label. Make any necessary edits to

the label and then select Place Label and replace the label.

ter 10 — Plan View Labeling



Ohio Department of Transportation, GEOPAK Road Training Guide October, 2012

Al
B~ Move Label
Once a label has been placed with any of the GEOPAK labelers, it can be easily moved. Note the
data points for any leader lines are not retained and must be placed again.

@ Extract Label
To place several labels similar to a previously placed label, the user does not have to know the
style, sizes, etc. GEOPAK loads the style as well as all required element and text parameters.

Ll Place Label
Select this button to initiate label placement.

‘. Restore Label Dialog
When the main dialog is minimized, pressing this button restores the main dialog to full size.

Label Viewer
When the Label Viewer option is selected, the Label View dialog displayed as shown below.

I Label ... QE @

5TA. = 58+57.54
OFF = 179.30° RT

Place Label

A single label can be placed by pressing the Place Label button, and then issuing a data point at the
desired location. The Automatic Label option is only supported when the sample label includes
computed text inserts. When the Automatic Label button is pressed and a data point is selected, the
placed label includes the updated computed text inserts in the same style as the original label.
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10.9.3 The Change Scale... Pull-Down Menu

Scale Tools
Change Scale.. k |

This menu item allows labels to be scaled from their original creation scale. For example, if a label was
created with a text scale of one (TH =0.14, TW = 0.14) and is to be used on a 20 scale plan sheet,
changing the scale from one (1) to 20 would set the size of all the items contained in the label to the
correct scale.

10.9.4 The Tools Pull-Down Menu

The Tools pull-down menu contains the options shown below.

[ Tools
Label Updater
Selection Set Labeling

Plan Label Preferences |

These options are summarized below. See the GEOPAK online help for more information regarding the
tools.

Label Updater
The Label Update tool is a powerful tool for updating GEOPAK labels. i1} update Labels Qlf@
When alignments are modified, TIN files updated, labels moved, etc.,
GEOPAK "remembers" the computed text information used in the
placement of the original label. Therefore, the software can update the
label based on updated data. The tool utilizes the dialog shown at right
and is invoked by selecting Tools > Label Updater from the menu bar in
the main Label dialog.

[] Center Label

Highlight Labels
[Contert Comect |

Highlight
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The Selection Set Label tool is a powerful tool for placing or updating labels within a selection set. The

workflow is as follows:

YNNI NN

Plan Label Preferences

Select a style from the Styles tab.
From the labeler menu bar, select Tools > Selection Set Labeling.
Populate the dialog as desired.
Using the Power Selector or MicroStation selection set commands, identify a selection set.
Click Apply to commence the procedure.

(O North Quadrant
(O South Quadrant

(® By Element
Apply

The Plan Label Preferences dialog is used to set default labeling options. To set or activate the Label
Preferences, toggle on the Use Label Preferences at the top of the dialog.

I} Plan Label Preferences

Bearing | Distance | Elevation |

Leading Characters: i Zero v

[] Allow Due Cardinal Direction

Aea |

[[] Round Bearings By Length

Vg

Apply

Cha
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