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1 Getting Started  

1.1 Course Outline/ 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: 
 

¶ Familiarity with ODOT design policies, procedures and CADD Standards 

¶ A working knowledge of Windows 7 

¶ A working knowledge of MicroStation V8i SELECTseries 1 

¶ Completion of GEOPAK Road 1 
 
This class is a continuation of the ODOT GEOPAK Road 1 training class. During this class, we will develop 
the existing and proposed cross sections for State Route 185. 
 

Day 1 CPD Credit*  

01 Getting Started 1.0 hours 

02 Exiting Ground Cross Sections 2.0 hours 

03 Underground Utilities 2.0 hours 

04 Superelevation 3.0 hours 

Day 2 CPD Credit* 

05 Proposed Cross Sections 8.0 hours 

Day 3 CPD Credit* 

06 Cross Section Labeling 1.0 hours 

07 Earthwork Quantities 3.0 hours 

08 Seeding Quantities 1.0 hours 

09 Limits of Construction 1.0 hours 

10 Cross Section Sheets 2.0 hours 

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

 

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

 

Web Browsing: Please limit web browsing to 
break times and lunch. 

 

Breaks: 15 Minutes per half day 

 

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

 
Lunch: 45 Minutes 

 

Cell Phones: Please set cell phones to vibrate 
and take calls only at break times and lunch. 
Please refrain from texting during the class 
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1.2 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/ 
 
 
 
 
 
 
 
 
 
 
 
 
  

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/GPKManual.aspx
http://www.dot.state.oh.us/drrc/Pages/default.aspx
http://communities.bentley.com/
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1.3 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 
ŘǊƛǾŜΣ ǳǎǳŀƭƭȅ ǘƘŜ άƛέ ŘǊƛǾŜΣ ƛƴ ǘƘŜ άh5h¢ǎǘŘέ ǎǳōŘƛǊŜŎǘƻǊȅΦ 

1.3.1 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. 

 
Documentation for the program is available on the ODOT CADD Support website. 

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/CADDManual.aspx
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1.3.2 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. 

 
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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1.4 Provided Data  

This course is a continuation of the ODOT GEOPAK Road 1 course. We will use the horizontal and vertical 
alignments developed for State Route 185 in the previous class to generate existing ground cross 
sections, calculate superelevation, generate proposed cross sections, calculate the earthwork and 
seeding quantities, and generate final cross section sheets. 
 
For this training class, you have been provided the following files: 
 

File Name Description 

job185.gpk GEOPAK Coordinate Geometry Database containing the survey data and the 
horizontal and vertical alignments for the project from the GEOPAK Road 1 course. 

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

12345BE001.dgn 2D MicroStation design file containing the ground survey data. 

12345BF001.dgn 2D MicroStation design file containing the graphics for the S.R. 185 existing and 
proposed profile. 

12345BP001.dgn 2D MicroStation design file containing the graphics for the proposed roadway. 

12345BU001.dgn 2D MicroStation design file containing the graphics for the existing underground 
utilities. 

 
The GEOPAK Coordinate Geometry Database, job185.gpk, contains the following COGO elements: 
 

Chain Name Description 

CLXS185 Approximate centerline of existing S.R 185. 

CLPS185 Centerline for the proposed relocation of S.R. 185. 

CLXJAME Approximate centerline for Jameson Road. 

CLPJAME Centerline for the proposed relocation of Jameson Road. 

 

Profile Name Description 

XS185P The existing ground profile along the proposed centerline of S.R. 185. 

PS185P The proposed vertical alignment for the S.R. 185 relocation. 

XJAMEP The existing ground profile along the proposed centerline of Jameson Road. 

PJAMEP The proposed vertical alignment for Jameson Road. 
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Exercise 1 

Lƴ ǘƘƛǎ ŜȄŜǊŎƛǎŜΣ ǿŜΩƭƭ ŎǊŜŀǘŜ ǘƘŜ 5ƛǊŜŎǘƻǊȅ ǎǘǊǳŎǘǳǊŜ ǘƻ ƘƻǳǎŜ ǘƘŜ ǘǊŀƛƴƛƴƎ ŦƛƭŜǎΣ ŘƻǿƴƭƻŀŘ ǘƘŜ ŦƛƭŜǎ ŦǊƻƳ 
the ODOT website, and create a new GEOPAK Project for the class. 

1. Create the Project Directories  

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

c:\ GPKclass\ DAR\  
 
Create the project folders in the c:\ GPKclass\ DAR\  directory using the PID number 12345. 
 
Use the ODOT Standard Directory application, ODOT_Directory.exe, to create the project folders. Use 
the Create Minor Project Directory Structure option as shown below. 
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2. Download the Training files  

Download the Road 2 project files from the ODOT website: 
 

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/GPKManual.aspx 
 
Unzip the project files to the c:\ GPKclass\ DAR\ 12345\  directory. Be sure to toggle on the Use Folder 
Names option. 
 
After unzipping the files, list the sub-directory where the files are located in the table below: 

 

File Name Sub-Directory 

job185.gpk  

12345exgr.tin  

12345BE001.dgn  

12345BF001.dgn  

12345BP001.dgn  

12345BU001  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.dot.state.oh.us/Divisions/Engineering/CADDMapping/CADD/Pages/GPKManual.aspx
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3. Create a GEOPAK Project 

Open the proposed basemap dgn file for the project 12345BP001.dgn. Use the GEOPAK Project 
Manager ǘƻ ŎǊŜŀǘŜ ŀ D9ht!Y άtǊƻƧŜŎǘέ ƴŀƳŜŘ мнопр ŀƴŘ ŀ ƴŜǿ ά¦ǎŜǊέ ǳǎƛƴƎ ȅƻǳǊ ƴŀƳŜΦ 
 
Refer to the ODOT GEOPAK Road 1 Training Guide for details on creating a GEOPAK Project. 
 

What should you name the GEOPAK Project Manager file (.prj)? 
 

Which sub-directory should be used to create the project .prj file? 
 

Which sub-directory should you assign as the Working Directory? 
 
Create a Working Alignment Definition for S.R. 185 and for Jameson Road using the information below: 
 

Working Alignment Name SR185 JAMESON 

Plan View 
   Design File 
   Chain 

 
12345BP001.dgn 
CLPS185 

 
12345BP001.dgn 
CLPJAME 

Plan View: Pattern 
    

Select the By Design File 
option. Set the Placement 
parameter to the level 
GK_Patterns 

Select the By Design File 
option. Set the Placement 
parameter to the level 
GK_Patterns 

Profile View 
  Design File 
  Existing Profile 
  Proposed Profile 

 
12345BF001.dgn 
XS185P 
PS185P 

 
12345BF001.dgn 
XJAMEP 
PJAMEP 

Profile Location ¦ǎŜ ǘƘŜ άLŘŜƴǘƛŦȅ /Ŝƭƭέ ƻǇǘƛƻƴ 
to set the parameters (open 
the file 12345BF001.dgn to 
identify the profile cell) 

¦ǎŜ ǘƘŜ άLŘŜƴǘƛŦȅ /Ŝƭƭέ ƻǇǘƛƻƴ 
to set the parameters (open 
the file 12345BF001.dgn to 
identify the profile cell) 

Cross Section View 
   Existing Ground 

Select the By Design File 
option. Set the Placement 
parameter to the level 
XS_X_Ground_Line 

Select the By Design File 
option. Set the Placement 
parameter to the level 
XS_X_Ground_Line 

DTM 
  Existing Ground TIN 

 
12345exgr.tin 

 
12345exgr.tin 

 
 
Set the working alignment definition for SR185 as the active working alignment. The training class will 
focus on S.R. 185. 
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2 Existing Ground Cross Sections 

2.1 Overview  

Existing ground cross sections can be extracted from a GEOPAK DTM at user defined intervals along a 
specified COGO chain. 
 
The location(s) where the cross section(s) will be extracted is defined by establishing Pattern Lines at 
the desired interval and width for the cross section(s). 
 
The lines can be drawn manually using MicroStation commands or by use of the GEOPAK Draw Pattern 
Lines dialog box. 
 
!ƴ ŜȄŀƳǇƭŜ ƻŦ tŀǘǘŜǊƴ [ƛƴŜǎ ŘǊŀǿƴ ŀǘ нрΩ ƛƴǘŜǊǾŀƭǎ ŀƭƻƴƎ ǘƘŜ WŀƳŜǎƻƴ wƻŀŘ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΦ 

 
The Pattern Lines are used to intersect the TIN file to read the elevation and offset at every place the 
pattern line crosses a triangle edge. The elevation and offset is used to compute the existing ground 
cross section at each pattern line location. The cross sections are drawn in the MicroStation design file 
specified by the user. 
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2.2 Pattern Lines  

Pattern Lines are used to designate the location(s) where the existing ground cross section(s) are to be 
extracted from the TIN file. GEOPAK provides two methods to define these Pattern Line location(s): 
 

¶ Pattern by DGN 

¶ Pattern by Station 
 
Each option is summarized below: 
 

Pattern by DGN 
When using this method, MicroStation line elements are drawn into a 2D plan-view design file, 
one for each desired cross section. The Pattern Lines are typically placed perpendicular to the 
selected chain at even stations or placed individually at user specified locations. Pattern lines 
can also be placed at a user defined skew angle from the selected chain. The Pattern Line 
elements must intersect the centerline chain in order for the software to draw a cross section. 
 
The Pattern by DGN option is advantageous since it provides the user with the option to extract 
cross sections at odd station locations simply by drawing a pattern line at the desired location. 
Additionally, cross sections can be omitted at specific stations, such as a bridge location, by 
simply deleting the pattern line(s) placed by GEOPAK. 
 
Pattern by Station 
When using this method, cross sections are generated at a specified interval along a selected 
COGO chain. All cross sections are generated perpendicular to the centerline chain. No graphics 
are drawn in the design file to represent the pattern line locations. 
 
The Pattern by Station option is useful in cases where there is no need for skewed cross sections 
of for sections at odd station locations. 

 
Typically, ODOT personnel will use the Pattern by DGN option. 
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2.2.1 Pattern Line Design File  

According to ODOT CADD Standards, Pattern Lines are drawn in a separate design file containing only 
the Pattern Lines. See the ODOT CADD Engineering Standards Manual for information on standard 
design file names. Use the ODOT application ODOT_Files.mvba to create design files using file names 
according to ODOT Standards. 
 
The ODOT_Files application can be accessed by selecting ODOT > File Management > New Design File 
from the MicroStation pull-down menu. 
 
Select the option to create the pattern line design file as shown below. 

 
There is no need to create a separate design file for the Pattern Lines on projects where you will extract 
cross sections for multiple alignments. Patterns lines for each alignment of your project can be drawn in 
the same design file as long as each set of pattern lines for a specific alignment is drawn with unique 
symbology. 
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2.2.2 Draw Patterns Dialog Box  

To generate the Pattern Lines, select Draw Pattern from the GEOPAK Project Manager. 

 
The Select Run dialog, show below, is opened. 

 
By default, a run named Untitled is always created. To create a new run, select Run > New... from the 
Select Run dialog box to access the New Run Name dialog box shown below. 
 
 
 
 




































































































































































































































































































































































































































































































































































